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EDITORIALEDITORIAL

refractive Options – A Visual revolution

Change is inevitable; growth is optional. 
Some people change when they see the light. Others when they feel  
the heat.
Refractive surgery is an art, a craft and a science which has 
many challenging exclusive aspects that have to be mastered. 
Refractive surgery continues to evolve rapidly with the 
refinement of current procedures and development of new 
refractive techniques, devices and materials. The indications for 
these refractive options are also changing, as the limitations of 
each procedure are determined by experience and technology. A 
comprehensive approach to refractive surgery requires a clear 
understanding of the current options available to the refractive 
surgeon.
In 1949, Dr. Jose Barrequer developed his flap technique and 
created positive and negative lenticules after freezing the excised 
lamellar stromal tissue. He evolved the microkeratome in 1962. 
The first excimer laser procedure as PRK was done on a human 
eye by Marguerite Mc Donald in 1987. The idea of corneal flaps 
was initiated by Dr. Lucio Bunatto in 1989 and developed as 
LASIK by Dr. Ioannis Pallikaris in 1991. Since 1998, LASIK 
was accepted as a means of correcting a wide range of refractive 
errors worldwide.    
One size does not fit all. To suit individual specifications or needs, 
corneal customized ablation was introduced to detect significant 
optical abnormalities or wavefront errors and correct them.
Intraocular methods such as refractive lensectomy and phakic 
intraocular lens implantation are also undergoing rapid 
refinement and are becoming the modality of choice for the 
correction of refractive errors in selected patients. Implantation 
of phakic intraocular lenses is another refractive option for 



the correction of both high hyperopia and myopia. Synthetic 
intraocular contact lenses (ICL – Implantable Contact lenses) 
are implanted into the eye, in addition to the eyes natural lens, 
either in front of the iris or behind the iris.
Phakic ICLs are options for younger and middle aged patients 
with severe myopia (-8.00 to -20.00 Diopters) and hyperopes 
(+6.00 to +10.00) where full correction with LASIK is not possible 
and in certain conditions where LASIK is contra indicated. The 
key difference between LASIK and Phakic ICLs is that laser 
surgery is permanent and cannot be reversed, where as a Phakic 
ICL can be removed or replaced. Since the implantation of ICL 
is an intraocular surgery, surgery related complications can 
occur.
Other procedures in vogue are Refractive Lens Replacement 
(RLR) surgery where the natural lens of the eye is removed 
and replaced with an artificial lens. The high myope’s choice 
for surgical refractive corrections is implantation of a phakic 
ICL as discussed earlier, or refractive lens replacement surgery. 
RLR surgery utilizing a mulitifocal lens implant is aimed for 
hyperopic and presbyopic patients (PRELEX – PREsbyopic Lens 
EXchange).
Thus, various options are available for the refractive surgeons. 
With clear understanding of the procedure and concern for 
the patient, titrate the individual’s parameters with the best 
modalities available for better visual outcome for the patient. 
The final and most important decision a refractive surgeon 
should take, is to say an emphatic “NO” to his or her enthusiastic 
patient, if the case does not fit into any of the listed refractive 
corrective procedures. 

Dr. Chalini Madhivanan
Editor - TNOA



Abstract 
 Transconjunctival sutureless vitrectomy (TSV) has evolved 
significantly since the introduction of 25-G TSV system in 2002, with 
newer instruments and novel techniques expanding the scope and 
improving outcomes in vitreoretinal surgery. Proper case selection 
is imperative, as the small instruments and decreased fluidics work 
most efficiently when extensive manipulation of intraocular tissue 
or significant membrane dissection is not required. Several problems 
associated with 25-G surgery led to the evolution of 23 gauge vitrectomy 
system with larger gauge instruments and an angled tunnel through the 
wall of the eye. The history, development, advantages and disadvantages 
of transconjunctival suture less micro incision vitrectomy is reviewed 
in this paper. The spectrum of appropriate cases, recent innovations in 
vitrectomy surgery, long-term outcomes and possible complications are 
also discussed.

History of vitrectomy surgery
 In the 1970s, Machemer et al first introduced a 17-gauge vitreous 
cutter (1.5mm diameter) that required a 2.3mm scleral incision for 
pars plana vitrectomy (PPV). In 1974, O’Malley and Heintz produced 
a smaller 20-gauge vitrector (0.9mm diameter) for use with the three-
port sclerotomy system. This has become the gold standard for modern 
PPV. The next advance in PPV involved scleral-tunnel based incisions 
that created sutureless, selfsealing sclerotomies.
 In 1990, de Juan and Hickingbotham developed a 25-gauge 
vitrector, membrane dissector, and microforceps with a diameter of 
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0.5mm that facilitated more precise surgical manipulation. This system 
was further refined with the introduction of the TSV system along with 
an accompanying set of instruments in 2002. (Fuji et al. 1, 2) Several 
problems associated with 25-G surgery, like flexible instruments, 
limited functionality of forceps and scissors, decreased flow rates, wound 
leak etc. were a source of inconvenience to surgeons  and instrument 
manufacturers.  Solutions to some of these problems would probably be 
slightly larger gauge instruments; the 23 gauge vitrectomy system has 
thus come into being.  23-g instruments have been in use in pediatric 
cases for years, and there is a long-term manufacturing experience in this  
bore size.

Trans conjunctival sutureless vitrectomy system 
 The idea behind the development of 25-gauge sutureless vitrectomy 
originated from using 25-gauge needles for transconjunctival, pars 
plana intravitreal injections in which no conjunctival dissection or 
suturing of the sclerotomy was required. The small gauged microcannula 
system used in the pars plana wound maintains alignment between the 
conjunctival and scleral entry sites, allowing for inter changeability 
(fig 1a) of intraocular instruments while minimizing damage to the 
vitreous base and trauma at entry sites. Each microcannula system 
contains an extra ocular collar that can be grasped with forceps ( fig 
1b) to facilitate manipulation and provide stability when placing the 
ports or exchanging instruments during surgery. The infusion line fits 
directly into the microcannula without suturing, and the tubing can be 
secured with adhesive to the surgical drape.
 The instrumentation for 23G surgery is exactly the same as for 25G 
surgery; it is only the diameter which is larger. It includes a vitreous 
cutter, an illumination probe, miroforceps, scissors, retinal picks, micro 
vitreoretinal blade, soft-tip cannula for aspiration, endolaser, and 
diathermy. An illuminated endolaser probe has been added recently, 
which allows for laser with surgeon-controlled scleral depression.

Surgical technique       
 23 & 25-Gauge vitrectomy are typically performed under local 
anesthesia with a retrobulbar block and intravenous sedation. While 
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vitrectomy can be done under topical anesthesia alone, the patient may 
experience discomfort, especially upon insertion of the microcannulae 
with the trocars and during scleral depression. A retrobulbar block 
has the added advantage of limiting eye movements during crucial 
portions of surgery such as membrane peeling. Proper preparing of the 
surgical field with povidone iodine (5%) significantly decreases the risk 
of post-operative infection, and careful surgical draping must isolate 
the operative field from the eyelid margins and eyelashes as well as 
seal off the oral and nasal passages to minimize fogging of the viewing 
system during surgery. 
 The first step is to displace conjunctiva with a cotton bud or caliper 
tip so that there will be non congruity of conjunctival and scleral entry 
wounds upon cannula withdrawal at the completion of surgery. The 
first microcannula is inserted directly through conjunctiva (3.5–4mm 
posterior to the limbus depending on phakic status) with the aid of 
a beveled trocar in the inferotemporal quadrant and the infusion 
line is inserted. The other two microcannulae are inserted in the 
superotemporal and superonasal quadrants; plugs can be used to close 
them when needed.(Fig1a)

(a) inserting pilot tube. (b) mounting infusion line. (c) Introducing instruments.

 The 23 gauge vitrectomy is started by pushing the conjunctiva 
1 mm to 2 mm laterally (i.e. parallel to the corneal limbus) in the 
inferotemporal, superotemporal, and superonasal quadrants using a 
special pressure plate to hold it firmly to the sclera. A 23-gauge stiletto 
blade (45° angle) is then inserted at a 30° to 40° angle through the 
conjunctiva, sclera, and pars plana 3.5 mm from the corneoscleral 
limbus. To obtain scleral tunnels parallel to the corneoscleral limbus, 
the scleral incisions are made radial to the corneoscleral limbus. The 
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incision with the 23-gauge stiletto blade is 0.72 mm wide. Constant 
pressure is applied to the pressure plate while the incision is made 
and during withdrawal of the stiletto blade to prevent slippage of the 
conjunctiva against the sclera. (fig 1c). Should displacement occur, it 
would be difficult, if not impossible to subsequently locate the incision 
in the conjunctiva and sclera. An angled tunnel through the wall of the 
eye provides greater transmural wall strength in the area of the incision 
and has the potential to self-seal with the help of intra ocular pressure. 
Moreover, an angled incision does not present a direct perpendicular 
opening from the vitreous to the external environment. 
 Microcannula removal at the end of the case is performed by grasping 
the external collar with forceps (fig1b) and rolling over the opening with a 
cotton tip to purposefully misalign the conjunctival and scleral openings; 
this decreases the chance of a direct conduit between the intraocular 
space and the environment. Towards the end of the surgery the superior 
microcannulae are removed first while infusion is kept open, to maintain 
chamber stability, optimize intraocular pressure, and promote vitreous 
occlusion of the sclerotomies. The infusion line and its attached cannula 
are then simultaneously removed. 
 The 0.5mm sclerotomies self seal and heal rapidly, precluding the 
need for suturing to close sclera or overlying conjunctiva. Post-operative 
subconjunctival injections of antibiotic and steroid are routinely given as 
in 20-gauge vitrectomy.
 To prevent hypotony a suture should be placed if bleb formation 
is seen upon cannula removal. Performing intraocular fluid-air/gas 
exchange at the completion of surgery is also beneficial. But the hypotony 
usually resolves within one week without any long-term complications.
UBM studies have demonstrated that sclerotomy sites with oblique 
cannula insertion heal much more rapidly than standard 20-gauge 
sclerotomies or even those with direct cannula insertion in 25-gauge 
surgery.

Case selection
 Success with the Transconjunctival sutureless vitrectomy system 
requires selection of appropriate cases.
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Optimal cases for 25 -gauge vitrectomy are those that do not require 
extensive membrane dissection or manipulation of dense intraocular 
tissues; as the overall smaller scale of 25 gauge vitrectomy leads to 
decreased vitreous or tissue removal as well as lower infusion and 
aspiration rates. These situations may be better handled with the full 
capabilities and instruments of the 20-gauge vitrectomy system or 23 
gauge system. Illumination is also reduced accordingly, but may be 
maximized with a xenon light source and newer endoilluminators with 
greater divergence angles.
 Ideal cases for 25 gauge vitrectomy includes vitrectomy for, 
macular hole, macular edema,  secondary to a taut posterior hyaloid 
or vitreo-macular traction, macular pucker, vitreous opacities 
secondary to vitritis or previous endophthalmitis, vitreous opacity in 
Behcet’s disease  and vitreous amyloidosis,  radial optic neurotomy 
for central retinal vein occlusion, branch retinal vein occlusion 
sheathotomy  or arteriovenous crossing manipulation, uncomplicated 
vitreous hemorrhage,  removal of dislocated intraocular lens, 
Pars plana membranectomy for posterior capsule opacification, 
endophthalmitis, submacular hemorrhage secondary to choroidal 
neovascular membrane (for subretinal injection of tissue plasminogen 
activator), aqueous misdirection, transretinal choroidal tumor  
biopsy, etc. 
 In paediatric patients, when the narrow palpebral fissures and 
smaller eyes make conventional vitrectomy surgery difficult, 25-gauge 
vitrectomy will become the procedure of choice. In retinopathy of 
prematurity stage 4 and 5, a modified 25-gauge pars plicata vitrectomy 
with conjunctival dissection is used to treat tractional retinal 
detachments. It has added advantages of enhanced surgical access to 
the retrolental space and to the retinal folds.
 Certain cases of retinal detachment without proliferative 
vitreoretinopathy (PVR) or diabetic tractional retinal detachments 
(TRD) with minimal fibrovascular proliferation may be appropriate. In 
retinal detachment repair, decreased fluidics may be safer as a small 
lumen combined with a high cutting rate may lower the incidence of 

Dr. S. Natarajan  - Transconjunctival Sutureless Vitrectomy
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iatrogenic retinal breaks by reducing pulsatile vitreoretinal traction. 
Removal of vitreous gel and vitreous base shaving is more difficult, 
however, given the slow cutting/ aspiration ability and the flexibility 
of 25-gauge instruments, incomplete removal of peripheral vitreous 
may lead to recurrent retinal detachment with significant PVR and 
difficult reoperations. For uncomplicated diabetic membrane peeling 
or TRD repair, the 25-gauge vitrector may facilitate accessing surgical 
planes and small spaces. The mouth of the vitrector is closer to the 
end of the cutter than in the 20-gauge cutter, allowing for membrane 
segmentation and delamination closer to the surface of the retina while 
minimizing inadvertent trauma.
 As with PVR detachments, complex diabetic TRD may be more 
challenging with the 25-gauge setup. Time saved in ‘opening’ and 
‘closing’ will be negated by less efficient vitrectomy due to the smaller 
port diameter and reduced cutting and aspiration speeds. Certain 
instruments like lighted pick or scissors, MPC (membrane peeler cutter) 
scissors are not available, which will be limiting bimanual surgery and 
extensive membrane dissection. Substantial intraocular manipulation 
and resultant inflammation will also cancel the benefits from ‘less 
traumatic’ 25-gauge surgery. 
 Scleral buckle surgery necessitates conjunctival peritomy and 
dissection, and retained nuclear lens fragments are best removed 
with the 20-gauge fragmatome. Surgery following trauma is also best 
approached with 20-gauge PPV, either in intraocular foreign body 
removal or complicated retinal detachment repair. Silicone oil cases often 
involve significant intraocular manipulation, and viscous fluid injection 
or removal is extremely slow through available 25-gauge instruments, 
although it is more efficient when using 1000 centistoke oil.
 In some of these cases, the 25-gauge setup can be combined with 
opening a single superior port for 20-gauge instruments to maximize 
overall efficiency and time savings. Uncomplicated silicone oil removal 
can be performed with an 18-gauge angiocatheter and viscous fluid 
extraction through a slightly enlarged sclerotomy. Lensectomy with 
the fragmatome can remove retained lens material, although caution 
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must be used as aspiration on the fragmatome can easily outpace inflow 
provided from the 25-gauge infusion line. This can be minimized by 
increasing the infusion pressure. Finally, in cases that are initiated as 
25-gauge vitrectomy, conversion of a single port to 20-gauge to allow 
for the use of certain instruments is often adequate. 
 Combining 25-gauge surgery  with Phacoemulsification and 
intraocular lens implantation is found to be safe and effective, because 
of the short time taken for vitrectomy, less  chances of   post operative 
astigmatism due to sclerotomies, early scleral wound healing and 
minimal  post operative inflammation. While doing 25gauge vitrectomy 
with Phacoemulsification, microcannula insertion can be performed 
prior to cataract extraction under physiologic intraocular pressure or 
after closing the cataract wound with a single 10-0 nylon suture. In 
cases with a shallow anterior chamber or positive vitreous pressure, 
limited 25-gauge PPV can be used to remove retrolental vitreous to 
facilitate cataract extraction. When there is posterior capsular rupture 
with vitreous loss, 25-gauge PPV can be used to clear the anterior 
chamber of vitreous and perform anterior vitrectomy.

Advantages of transconjunctival suture less vitrectomy.
 The advantages of sutureless vitrectomy is similar to those 
advantages seen with sutureless, small-incision Phacoemulsification 
for cataract surgery. Intra-operative time, post-operative inflammation 
and patient discomfort, recovery time may all be decreased. When 
compared to conventional 20 gauge vitrectomy, the greatest advantage 
of transconjunctival sutureless vitrectomy is the time saved in 
cutting short the first and last steps in vitrectomy. The initial steps of 
conjunctival dissection, placement of conjunctival and scleral incisions, 
cannula insertion, infusion line setup,  plug placement, and the final 
steps of cannula withdrawal and suturing are all bypassed. Omitting 
conjunctival dissection avoids intra operative bleeding and limbal 
stem cell damage, which is a great advantage in eyes with pre-existing 
corneal or conjunctival disease. Minimizing conjunctival damage 
is also ideal in patients with present or future glaucoma filtering 
procedures. Intra-operative steps such as instrument exchange are 

Dr. S. Natarajan  - Transconjunctival Sutureless Vitrectomy
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easier due to the flared cannula design as well as decreased friction 
compared with a 20-gauge sclerotomy. Immediately after surgery eyes 
have a less traumatic appearance, with significantly less redness and 
intraocular inflammation. Although sclerotomies and scleral tunnels 
are left unsutured, ultrasound biomicroscopy (UBM) proves they heal 
much more rapidly than conventional sclerotomies. There is minimal 
wound gape on post-operative day one and the site is undetectable 
within 2 weeks, compared with a 6–8 week healing time for 20-gauge 
sclerotomies. Along with this, the advantage of reduced inflammation 
and no discomfort related to suture material is also there in 25-Gauge 
& 23 Gauge PPV.

Disadvantages
 Both 23 & 25 Gauge vitrectomy involves risks inherent to 20-
gauge PPV, including cataract progression, iatrogenic retinal breaks, 
inadvertent lens touch, and postoperative ocular hypertension. 
 In 25 gauge vitrectomy the instruments are too flexible and many 
are too small to be sufficiently effective. Although next generation 
vitrectomy systems are stiffer, increased flexibility of 25-guage 
instruments do not allow as much torsion of the eye itself. By placing a 
finger on the instrument shaft, just above the collar of the microcannula 
during surgery can help to partially overcome this.  Also, due to the 
smaller port size and inner diameter, the 25-gauge vitrector has a lower 
aspiration rate by a factor of 6.6 compared with the 20-gauge cutter; the 
infusion rate in the 25-gauge system is similarly decreased by a factor 
of 6.9. 
 Hypotony during aspiration is rarely encountered, but maximum 
cut settings and increased aspiration power must be employed to achieve 
reasonable cutting and aspiration rates. This will minimize occlusion 
of the vitreous cutter with large or dense fragments of fibrous or other 
intraocular tissue. Flow rates through a tube is related to the radius to 
the fourth power and so  any small increase in the diameter of the “tube” 
will make  a big increase in the flow rates.
 Many problems with 23-g vitrectomy relate to the larger wound 
required. Unlike 25-G, conjunctival displacement is not sufficient to 
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prevent wound leaks. Many surgeons have observed that 23-G wounds 
leak if the scleral tunnel is too short. Some surgeons have noted intra 
operative scleral folds extending into the posterior pole if the scleral 
tunnel is too long. Although tools and technical changes have attempted 
to address this problem, many surgeons still have difficulty in locating 
the sclerotomy made with the stiletto when subsequently inserting the 
cannula.
 Open sclerotomies or leaking tunnels at the end of surgery can 
create other complications such as early post-operative hypotony, which 
develops when the opening is not plugged internally with vitreous or 
externally by conjunctiva. Hypotony itself will produce more wound 
gaping in case of the tunnel incisions. This may occur more frequently 
with significant intraocular manipulation or removal of peripheral 
vitreous gel. As oblique insertion requires adequate scleral tissue, 
patients with a history of severe ocular trauma, high myopia, or multiple 
intraocular surgeries may not be ideal candidates. 
 A potentially more devastating complication in small-gauged 
vitrectomy is endophthalmitis. Endophthalmitis in transconjunctival 
sutureless vitrectomy may occur secondary to several mechanisms. 

• Direct cannula insertion may inoculate the vitreous with conjunctival 
flora during trocar insertion, 

• Open sclerotomies and wound leaks may allow for increased influx of 
bacteria, 

• Decreased infusion during vitrectomy itself may decrease the amount 
of fluid that dilutes or flushes out organisms within the eye.

To decrease these risks,

• Carefully prepare & sterilize the surgical field with povidone iodine, 
• Ensure purposeful conjunctival displacement prior to cannula 

insertion to misalign the conjunctival and scleral openings in 25 
gauge surgeries, 

• Good oblique  cannula insertion in 23 gauge surgeries to facilitate 
scleral wound closure 

Dr. S. Natarajan  - Transconjunctival Sutureless Vitrectomy
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• Suture any wound leaks seen following cannula removal. 
 Post-operative retinal detachment following 25-gauge vitrectomy 
has been reported, in rates that appear comparable to 20-gauge surgery. 
The open sclerotomies are plugged by small amounts of vitreous that 
usually do not exert significant traction to produce subsequent retinal 
detachment. If there is minimal leakage through the sclerotomy it may 
lead to formation of a small conjunctival bleb.
 There are few limitations that are common to both 23 & 25-gauge 
vitrectomy. Currently, there is no fragmatome smaller than 20-gauge. 
Even though cortical and small nuclear lenticular fragments can be 
removed with a 23-gauge cutter, large nuclear pieces require at least 
one 20-gauge sclerotomy. The cannula are more difficult to insert than 
in 25-gauge systems because of the additional steps required.  Lastly, 
there are fewer 23-gauge instruments commercially available than 25-
gauge, as the system has been recently introduced. Also any 25-gauge 
instrument can be used in 23-gauge surgery, but not vice versa.
25 &23 -Gauge vitrectomy outcomes. (At Aditya Jyot Eye Hospital)
Six months outcomes following 25-gauge & 23 -Gauge TSV at Aditya 
Jyot Eye Hospital were studied where 21 eyes of 21 patients randomized 
between 25G and 23 G TSV, operated by single surgeon is reported in 
table 1. TSV system was used in all the 21 patients (25G) and 12 were 
operated with 23G. 

Table 1

 Complete vitrectomy with aspiration of pre-retinal hemorrhage and 
endo-laser PRP was done in all the cases with vitreous haemorrhage.  

Indications 25gauge 23gauge
Vitreous hemorrhage 14 7
Macular hole 1 3
Epiretinal membrane 6 2
Rhegmatogenous RD 1 0
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 In all the cases with Epiretinal membrane and macular hole, 
complete vitrectomy and induction of PVD with ICG assisted Membrane 
peeling was done.
 Mean overall age was 47 yrs (26 – 74 yrs) and ratio of male: female 
was 11: 8
 The operating time in 25 gauge cases were 42.60 minutes (Range38-
51min) and in 23 gauge vitrectomy was 49.38 minutes (Range 36-
53min).

 Pre-operative: Vitreous Post-operative Post-operativeVitreous Post-operative Post-operative Post-operative Post-operative 
 Hemorrhage Fundus E�ternalHemorrhage Fundus E�ternal Fundus E�ternal

Post-operative: After ERM removal by 25 TSV system

The post operative complications encountered are listed below.

Complications 25G 23G
Post-op hypotony 2(9%) 1(7%)
Re- bleed 1(4.5%) 1(7%)
Post-op PVR 1(4.5%) 0
Hyphema 0 0
Endophthalmitis 0 0

Dr. S. Natarajan  - Transconjunctival Sutureless Vitrectomy
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Conclusion
 Recent advances and successful clinical experience have ushered 
in a new era of sutureless vitrectomy. As 25 &23 gauge vitrectomy have 
evolved, we have seen further improvements in instrument design and 
function, which in turn have expanded the indications for its use. New 
innovations in technique, such as oblique insertion of microcannulae 
to facilitate sclerotomy healing, may help to minimize complications 
such as hypotony. Certain issues still remain and need to be addressed, 
like limitations on types of available instruments and probably, a 
slightly increased rate of post-operative endophthalmitis. When used 
for appropriate cases, however, these systems allows for less invasive 
and more efficient surgery. Decreased surgical time, less trauma and 
inflammation, faster patient recovery all have served to enhance patient 
care and satisfaction. It is likely that indications for the sutureless, 
small-incision vitrectomy technique will expand and post-operative 
outcomes will improve. 
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 As modern day ophthalmologists of the third millennium we 
depend on our patients to find reliable, predictable means to correct 
their refractive errors. But the challenge remains in the fact that most 
patients presenting for refractive surgery are in the prime of their 
productive lives and their problem could be taken care of by simple 
glasses or contact lenses. Any ill effects of refractive surgery could have 
long term disastrous complications on the entire life of an individual 
and hence it is important to tailor make the choice of refractive surgery 
to the needs of the individual patient.
 For a long time, refractive surgery was predominantly a single 
speciality procedure with initially RK, later PRK and then Lasik being 
the predominant procedure.  Now both patients and surgeons have the 
‘freedom of choice’ in the sense they can pick and choose from an array 
of options like RK, ALK LRI, surface ablation procedures, Lasik, Phakic 
IOLs, Intracorneal inlays, Refractive Lens exchange, Bioptics etc.  In 
this, Phakic IOLs are fast gaining popularity as an alternative to laser 
refractive correction in higher grades of refractive error.

High refractive Errors
 Patients with high myopia (above -10 dioptres) constitute only 
about 2% of the myopic population but 13-15% of patients presenting 
for refractive surgery belong to this group. It is estimated that moderate 
myopes (-5.00 to -10.00 dioptres) are 10 times more likely to present for 
refractive surgery than low myopes and high myopes are 16 times more 
likely to present for refractive surgery than low myopes.  This stands 
to reason because higher the refractive error, more is the handicap 
the patient faces visually and cosmetically and hence greater is the 
motivation to search for methods to get rid of the refractive error.

Phakic Intra Ocular Lens
Dr.D.ramamurthy, MD, Dip.N.B.,

The Eye Foundation, Coimbatore – Tirupur.  
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Limitation Of Lasik In High refractive Errors
Lasik is justifiably still the most widely practiced modality of refractive 
surgery because of the high level of comfort, quick recovery, stable 
predictable results and ability to perform bilateral treatment in one 
sitting.  But when it comes to higher grades of refractive error it has 
the following limitations:

a. Significant residual error.
b. Loss of best spectacle corrected visual acuity.
c.   Risk of Iatrogenic keratectasia when excessive ablation has been 

done or residual bed is too thin.
d. Induction of tear film abnormalities.
e.   Induction of higher order aberrations especially spherical aberration, 

which leads to poor contrast sensitivity, limitation of night vision 
and diminished quality of vision.

Advantages Of Phakic Iols In High refractive Errors

a) Excellent refractive accuracy even with significant astigmatism.
b) Preservation of corneal sphericity and hence quality of vision.
c)   Preservation of accommodation which is lost with refractive lens 

exchange.
d) Predictable healing.
e) Rapid visual recovery.
f)  Stable post-operative refraction.
g)  Being an additive procedure and not subtractive like laser vision 

correction, phakic IOLs are reversible and adjustable.
h)  No initial investment on costly equipment like a lasik unit is 

necessary.  Having said that, no patient walks into a clinic asking 
for phakic IOLs.  They usually come for laser vision correction (LVC) 
and it is the surgeon who motivates for phakic IOLs since LVC may 
not be suitable.  Hence LVC and phakic IOLs are complimentary to 
each other and access to both is necessary.
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i)   The technique of implanting a phakic IOL is similar in many ways to 
phacoemulsification and a good anterior segment surgeon can easily 
incorporate it in his practice.

Disadvantages Of Phakic Iol

a.  Though the first Phakic IOL procedure was performed in 1953 and 
the iris clip phakic IOLs have been in use since 1988, long term data 
is somewhat sparse.

b.  Because of the limited space available to carry out the surgical 
maneuvers the learning curve is steep and requires significant 
surgical dexterity.

c.   Cost of the imported phakic IOLs is very high.  Indian versions of 
these lenses at lesser price are becoming available.

Challenge In Phakic Iol Surgery
 In conventional cataract surgery the crystalline lens which 
measures  about 5 mm in the anterior posterior diameter is removed 
and we have about 8 mm space, when the eye ball is filled up, between 
the corneal endothelium, and the posterior capsule to carry out all our 
surgical maneuvers.  In phakic IOLs since the normal crystalline lens 
is retained there is only 3 mm space between the corneal endothelium 
and the anterior capsule of the crystalline lens within which all steps 
have to be carried out without damaging the corneal endothelium, 
angle of the anterior chamber, iris, pupil and lens. (Fig: 1)

Fig 1: �i������c� i� ���c� ���i��b�� ��� ����ic ���� ���� ���c������ific��i���i������c� i� ���c� ���i��b�� ��� ����ic ���� ���� ���c������ific��i��

Dr. D. Ramamurthy  - Phakic Intra Ocular Lens
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Phakic Iol – Options

There are primarily three sites of fixation.
a.  AC Angle – BAIKOFF, NUVITA lenses : Have been largely given 

up because of complications like progressive pupillary distortion, 
UGH Syndrome and corneal decompensation.  At present Alcon 
is conducting trials with an angle fixated IOL which may become 
available for clinical usage shortly.(Fig:2)

Fig 2: Angle supported phakic IOL insitu

b.  Iris fixated IOLs:- Originally designed by Jan worst and named 
Lobster claw lenses and subsequently renamed as ARTISAN lenses  
and now marketed as VERISYSE. At present phakic IOLs of this 
design are also manufactured by some Indian Companies.

c.   Posterior chamber: These are placed in the posterior chamber just 
in front of the normal crystalline lenses.  The common models are 
STAAR ICL (Implantable Contact Lens) and PRL of which the ICL 
is more widely used. (Fig:3)

Fig 3: Schematic representation of phakic IOL locations:
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A. Angle supported. B. Iris clip.
C.  Posterior chamber shown in dotted lines since it is covered by Iris.

Optical Advantages Of Phakic Iols

a)  The phakic IOLs are placed much closer to the nodal point of the eye.  
Hence the effective optic zone of the phakic IOL is 1.25 times on the 
corneal surface. That is, a phakic IOL of 5mm optic size will have an 
effective optic zone of 6.25 mm on the corneal surface. (Fig:4)

Fig 4: EFFECTIVE OPTICAL ZONE: At the corneal plane is 1.25 � the optic zone  
of the lens.

b) We are all familiar with the slight improvement in visual acuity, 
which some patients experience after surgical correction of higher 
grades of myopia.  This is primarily because of the minification effect 
of the concave spectacle lenses being dispensed.  The improvement in 
visual acuity that patients experiences after phakic IOL implantation 
is even more, again because of the optics of the phakic IOL being close 
to the nodal point of the eye. 

c) Since cornea is untouched, quality of vision is better after phakic IOL 
implants than LVC.

Dr. D. Ramamurthy  - Phakic Intra Ocular Lens
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Prerequisites for Phakic IOL

A)  Laser Vision Correction (LVC) is simpler and more easily accepted by 
patients than phakic IOLs.  So phakic IOLs are essentially indicated 
in patients where LVC is not possible or controversial i.e.
1) Beyond – 12 D or +4D.
2) When initial corneal thickness is less than 480 microns.
3)  When lasik in that particular eye will leave behind less than 270 

microns in the residual bed.
4)  Forme Fruste cases of keratoconus where performing LVC may 

dangerously weaken the cornea. Even phakic IOLs are better 
avoided where keratoconus is established.

B)  Patients beyond the age of 18 years and refractive error stable for at least one 
year.

C) Endothelial cell count > 2000/sq mm.
D) AC depth (Corneal endothelium to anterior capsule) more than 3mm.

Power Calculation For Phakic Iols�� 

Fig 5: VERIS�SE AND ICL power calculation chartsVERIS�SE AND ICL power calculation charts
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There are 3 parameters that are essential for phakic IOL power 
calculation. 

1) Spectacle power at vertex distance of 12mm.
2) AC depth.
3) Horizontal and vertical radii of curvature of cornea.
 In case of ICLs horizontal white-to-white diameter measured with 
a caliper under a microscope and verified with an orbscan is important 
to get the appropriate sizing of these lenses.  Sizing of the posterior 
chamber phakic IOLs is extremely important for getting the appropriate 
vault and separation between the back of phakic IOL and the anterior 
capsule.  In iris clip lenses, one size fits all, and sizing is not important. 
These measures are at present sent to the manufacturer and they 
calculate the exact power of the phakic IOL and dispense it. (Fig: 5) 
For iris clip lenses the Vander Heijde formula is used. Software and 
nomograms are also available for the surgeon to calculate the power 
and take the powers according to their preferences.

Phakic Iol – Options��
 The two currently available options in India are the VERISYSE 
(iris clip lenses) and the ICL (posterior chamber lenses) and their 
characteristics will be briefly discussed here.
Verisyse – Iris Clip Lenses (Fig: 6)

Fig 6: Verisyse Phakic IolVerisyse Phakic Iol

Dr. D. Ramamurthy  - Phakic Intra Ocular Lens
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These lenses are made of PMMA and have an overall diameter of 
8.5mm.In the power range from -3D to -15.5D they are available in 
6mm optic size while between -15.5D to -23.50D and +1D to +12D 
they are available with 5mm optic size.  Toric versions are available 
now.  The foldable version (Fig: 7) with silicon optics and PMMA 
haptics which can be introduced through a 3mm incision can also 
be obtained.

Fig 7: VERIFOLD – Foldable Version of VERIS�SE IMPLANT

 The surgery is done under peribulbar (Risky with the large 
myopic eyes but more comfortable for the surgeon and patient 
since the iris needs to be handled) or topical.  The one-step that 
needs to be mastered while implanting these lenses is the process 
of enclavation of the iris which should be adequate and significant 
to avoid displacement of the IOL in the postoperative period.  The 
enclavation can be done with a needle (Fig: 8) which comes with 
each phakic IOL or with a forceps.

Fig 8: Enclavation needle of VERISYSE IMPLANT 
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High molecular weight viscoelastics is recommended since they not 
only provide good space but can also be evacuated completely at the 
end of surgery.

Icl Or Implantable Contact Lens
 They are made of highly biocompatible collagen copolymer with a 
refractive index of 1.45.  They are available in powers from   -2D to -20D 
and +1D to +10D.  The toric version which is available with the myopic 
powers can correct upto 6D of astigmatism.  The ICLs are extremely 
thin with the optic centre measuring in thickness (Fig: 9) about 50 
microns and the haptics 500-600 microns.  The overall diameter varies 
between 11.5 to 13mm (4 sizes) and the sizing depends on the white-to-
white measurement. (Fig: 10)

Fig 9: ICL Fig 10: Ideal vaulting of the ICL with about 0.5mm separation from the 
anterior surface of the crystalline lens.

 The loading of these lenses has to be extremely precise and there 
are markers (different for the spherical and toric versions – Fig: 11) 
to indicate and assist in proper placement of these lenses.  Surgery is 
done under topical or 

Fig 11: Different marking on toric ICL.

Dr. D. Ramamurthy  - Phakic Intra Ocular Lens
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peribulbar with the pupil fully dilated and preferably through a 3.2 
mm temporal clear corneal or near limbal incision. (Fig:12)

Fig 12: ICL introduction through temporal clear corneal incision.

Low molecular weight viscoclastics like HPMC is only recommended 
both for loading the lenses and during the surgical procedure. High 
molecular weight viscoelastics can get entrapped between the natural 
lenses and the IOL and could cause an intractable rise in pressure.  
Accurate marking of the axis on the slit lamp and positioning of these 
lenses during surgery is extremely important for the toric version of 
these lenses.(Fig:13)

Fig 13: �C�� i��i�� �� fi��� ����-������i�� ���y 
Fig 14: Full papillary dilatation since enclavation in immobile mid peripeheral iris

Iridotomies
 Both for iris clip and posterior chamber phakic IOLs patent 
iridotomies is an essential prerequisite and these can be done either 
1 week before the surgery with the yag laser or during surgery with 
scissors or using the vitrectomy cutter. (Fig: 15)

Fig 15: Ideal sites for yag iridotomies prior to phakic IOL 
implant.
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Complications Of Phakic Iols (Fig�� 16, 17, 18)

A) Endothelial cell loss and corneal decompensation.
B) Cataracts.
C) Anterior Uveitis.
D) Secondary Glaucoma,
E) Displacement of the phakic IOL.
F) Decentration of IOL due to improper placement.
G) Ovalisation and distortion of the Pupil.
H) Dysphotopsia.
I) Pigment dispersion and lens deposits.

Fig16: Deposits on the lens due to post op iridocyclitis
Fig17: Iris atrophy at site of enclavation
Fig18: Corneal edema due to secondary glaucoma

Bioptics
 In extremes of refractive error a phakic IOL can be implanted 
and residual refractive error can be corrected by LVC.  If it is done as a 

Dr. D. Ramamurthy  - Phakic Intra Ocular Lens



Tamil Nadu Journal of Ophthalmology Vol. 45, Issue. 334

planned procedure, a microkeratome flap could be created, phakic IOL 
implanted and later the flap lifted for laser ablation.  This is done to 
avoid subjecting an eye with a phakic IOL insitu to high pressure and 
suction during the creation of the flap.

Conclusion
 Phakic IOLs are an important addition to the armamentarium 
of a modern day refractive surgeon.  Though a good anterior segment 
surgeon can incorporate this in his or her practice there is a steep 
learning curve mainly because of the limited confines within which 
all the surgical maneuvers have to be carried out.  With the toric and 
foldable lenses becoming available, more literature emerging on the 
long-term follow up of these lenses and improvement in the design of 
these lenses, the phakic IOLs will be a valuable adjunct in the treatment 
of higher grades of refractive error.



Practical Approach to Adult Nasolacrimal 
Obstruction

Dr. Venkatesh C. Prabhakaran MS, MrCOphth

Introduction
 Since Toti’s description in 1904, external dacryocystorhinostomy 
(DCR) has remained the gold standard for management of adult 
nasolacrimal system obstruction, with a success rate approximating 
90% in experienced hands. Endonasal and endoscopic DCR approaches 
are becoming more popular and with experience, their success rate 
equals those of external DCR. However, both external and endonasal 
DCR are invasive procedures with a small risk of complications and 
do not address the site of pathology, which is most commonly in the 
nasolacrimal duct. New less invasive techniques have been developed, 
such as balloon dacryoplasty, stents and endoscopic drilling of the 
nasolacrimal duct. None of these procedures have a good long-term 
success rate but they represent novel, less invasive approaches to a 
common problem. 
 When faced with a patient complaining of a watery eye, the 
ophthalmologist must be able to correctly locate the cause of the 
epiphora and plan appropriate management. With widespread use of the 
internet, some patients may be aware of newer treatment modalities, 
and the treating ophthalmologist should be familiar with these 
techniques. This review discusses a simple approach used to evaluate 
adult nasolacrimal system obstruction. Different treatment modalities, 
including newer techniques are briefly discussed, but the focus is on 
improving outcomes with external DCR, as this is the technique used 
by most ophthalmologists.

Oculoplastic & Orbital Division, Department of Ophthalmology & Visual Sciences, Royal 
Adelaide Hospital, North Terrace, Adelaide, 5000, South Australia.
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Evaluation
 In any patient who presents with epiphora, obvious causes 
of reflex tearing such as trichiasis should be ruled out on slit-lamp 
examination. The lower lid needs to be evaluated for ectropion, lid 
laxity and punctual malposition, all of which are common causes of 
epiphora. Symptoms of dry eye, such as grittiness or stinging, should be 
specifically elicited, since patients with dry eye may present with reflex 
tearing and lacrimal surgery in these patients only worsens the problem. 
History should be taken to exclude trauma to the lacrimal system, use 
of drugs that may cause canalicular obstruction (for example, systemic 
5-fluorouracil; docetaxel) and previous herpetic infection (a common 
cause of canalicular obstruction).
 A complete evaluation of the lacrimal excretory system can be 
performed using just two tests: fluorescein dye disappearance (FDD) 
and syringing (ideally with nasal endoscopy). 

Fluorescein dye disappearance
 This test is used to confirm the presence of outflow obstruction. A 
drop of fluorescein is intilled into each eye and the patient is asked to 
blink normally. In normal individuals, the fluorescein will be washed 
out of the conjunctival sac in 2-3 minutes. Persistence of fluorescein 
beyond 5 minutes is indicative of abnormal tear outflow.

Oculoplastic �� Orbital Division
 Department of Ophthalmology & Visual Sciences
Royal Adelaide Hospital, North Terrace, Adelaide, 5000, South 
Australia.

Syringing�� 
 As a first step, it is useful to decide if the lacrimal cannula can pass 
through the entire length of the canaliculus into the sac. The nature 
of resistance at the end should be assessed: if the cannula hits bone 
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(hard-stop), then it has passed into the sac without encountering any 
obstruction. If soft tissue is encountered (soft-stop), then an obstruction 
is present proximal to the sac. In these cases, it is useful to measure 
the distance (in mm) traversed by the cannula from the punctum to the 
soft-stop. It is good practice to check both upper and lower canaliculi, 
although upper canaliculus pathology usually does not lead to significant 
symptoms.
 The next step is irrigation of saline (without placing too much 
pressure on the plunger). The results of the irrigation are best 
represented diagrammatically (Figure 1). Four different scenarios are 
depicted in Figure 1.  Figure 1A represents a completely patent system. 
Figure 1B is suggestive of nasolacrimal duct stenosis. Figure 1C implies 
complete obstruction (either in the nasolacrimal duct: hard-stop; or 
in the common canalicular region: soft-stop). Figure 1D represents 
canalicular obstruction. In scenarios 1C and 1D no further tests are 
needed as the site of the blockage is evident. 
 In patients with epiphora where syringing shows either a 1A or 
1B type of pattern, it is important to decide between pump failure 
(problem at the eyelid level) and nasolarimal duct stenosis (“functional 
obstruction”). The key here is to decide whether the tears enter the 
lacrimal sac. If it can be shown that tears can enter the lacrimal sac 
then the obstruction has to be at the nasolacrimal duct level and a 
DCR will work. Therefore, in these cases, fluorescein is instilled into 
the eye and washed out after 3 minutes. The syringing is repeated 
with an observer using an endoscope to observe exit of the fluid from 
beneath the inferior turbinate. If the fluid is stained with fluorescein, it 
indicates that tears can enter the lacrimal sac. While a Jones type test 
can be employed (using a cotton swab in the nose to detect the presence 
of fluorescein), endoscopic visualisation is more accurate. A rigid 3 or 
4mm endoscope with 0 degree tip can be used (and are available in most 
ENT set-ups) and doing this test also enables the ophthalmologist to 
become familiar in using the endoscope. 

Dr. Venkatesh C. Prabhakaran  - Practical Approach to Adult Nasolacrimal 
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Figure 1: Diagrammatic representation of results of lacrimal system syringing

role of imaging
 Dacryocystography and lacrimal scintigraphy do not influence 
management in vast majority of cases and are not usually necessary. 
Dacryocystography can be useful to detect lesions within the sac (filling 
defects) and may show up nasolacrimal duct stenosis. It is probably 
most helpful in diagnosing a sump syndrome in cases of failed DCR. 
Lacrimal scintigraphy can be useful in diagnosing pump failure (by 
demonstrating inability of the tracer to enter the sac), but interpretation 
of this test is difficult and no normative data is available. 

Management
 Based on the results of the lacrimal system evaluation, a 
management plan can be decided and a practical approach is provided 
below: 
Complete nasolacrimal duct obstruction with hard-stop�� the 
treatment of choice is DCR, either external or endoscopic.
Complete obstruction with soft-stop (possible common 
canalicular obstruction)�� the preferred approach in these cases 

Fig 1A Fig 1B

Fig 1C Fig 1D

100%

20%

80%

100%

100%



September 2007 39

is external DCR with examination of the common canaliculus after 
opening the sac. If obstruction is present at the common canaliculus 
(inability to pass a lacrimal probe into the sac), the obstructing tissue is 
tented over the probe and excised until the probe freely enters the sac. 
Silicone tube intubation is then performed and the use of mitomycin-C 
(0.04%) for 3-5 minutes (the mitomycin soaked sponge is held against 
the common canalicular opening) is recommended.

Nasolacrimal duct stenosis�� 
 DCR (external or endoscopic) is the treatment of choice.

Canalicular obstruction��
 In cases with proximal or mid-canalicular obstruction, a trial 
of external DCR with retrograde intubation of the canaliculi is 
recommended. After opening the sac, a lacrimal probe with a 1cm 
right-angle bend at the tip is passed through the common canalicular 
opening in the direction of the upper or lower punctum. A blade is then 
used to cut down over the tip of the probe on the conjunctival surface 
of the lid margin to create a pseudo punctum, and silicone tubes are 
inserted. In these cases, it is best that the tubes remain in place for 
at least 3 months. The use of mitomycin-C should also be considered. 
If the canalicular obstruction is mainly distal, then a canaliculo-DCR 
(excising the blocked region after opening the sac) with tubes can be 
performed or a trephine (21G cannula or Sisler trephine) can be passed 
via the punctum through the obstruction and into the sac.   If these 
procedures are unsuccessful (especially in cases where most of the 
canaliculus is obstructed or when both upper and lower canaliculi are 
blocked), a Lester-Jones tube (conjunctivo-DCR) is the only option.

Lacrimal pump failure (patent syringing with no tears entering 
the lacrimal sac)�� 
 Though most of these patients eventually require a Lester-Jones 
tube, a careful ocular evaluation should be repeated. One of the causes 
of this problem is excess conjunctiva (conjunctivochalasis) or a large 
caruncle blocking the punctum. This can be simply treated by excising 
the excess tissue and amniotic membrane graft in some cases. A DCR 

Dr. Venkatesh  - Practical Approach to Adult Nasolacrimal Obstruction
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(external or endoscopic) may be tried as a first approach after explaining 
to the patient that a Jones tube may be required at a later date.

Management of lacrimal fistula
 In cases where a lacrimal sac abscess has ruptured leading to the 
formation of a lacrimal fistula, a standard external DCR is performed. 
There is no need to excise the fistula as it will close on its own if adequate 
intranasal drainage of the tears is obtained with the DCR.

Management of failed DCr
 It is important to determine the cause of the failure. The essential 
step is intranasal examination to determine if a patent ostium is 
present. The most common cause of failure is closure of the ostium. If 
the ostium is patent and system is also patent to syringing, then the 
cause is probably a lacrimal pump failure. This can be treated initially 
by intubating with silicone tubes and they can be kept in place for a 
prolonged period if symptoms resolve. Many cases, however, require a 
Jones tube.
 In cases where the ostium is closed, a revision DCR is necessary. 
If previous operation records are unavailable, the best approach is 
external since one of the common problems is inadequate bone removal. 
Following skin incision, meticulous dissection should be performed to 
delineate the previous osteotomy. The rest of the steps are as for a 
standard DCR. The use of tubes and mitomycin-C is recommended 
in these cases. If the same surgeon has performed the previous DCR 
and is confident of the osteotomy, then an endonasal revision can be 
performed with excision of the scar and tube placement.

Technical aspects of external DCr
Anesthesia
 Either general or local anesthesia can be used. Local anesthesia 
(with lignocaine/bupivacaine and adrenaline 1:200,000) involves an 
infra-orbital nerve block and a medial compartment block. This is 
achieved by passing the needle just posterior to the caruncle till the 
medial orbital wall is encountered. The needle is then turned parallel to 
the medial orbital wall and the anesthetic injected. Local subcutaneous 
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skin infiltration at the incision site is also helpful to control bleeding. 
Intranasal packing with lignocaine and oxymetazoline (availabale as a 
nasal spray) helps in hemostasis. Intraoperative bleeding can be also 
be minimised by ensuring that pulse rate and blood pressure remain 
reasonably low during the surgery.

Incision
 To avoid webbing of the scar, it is best to place the incision along 
the flat of the nose and not in the angle between the eye and the nose. 
Only the skin should be incised initially and the orbicularis should be 
separated in a different plane, this also helps to reduce scarring. It is 
important to either cut or reflect the medial canthal tendon away from 
the bone so that the fundus of the lacrimal sac is fully exposed. This 
allows the entire length of the sac to be opened (one of the causes for 
failure of DCR is incomplete opening of the lacrimal sac).

Bone removal
 While the actual dimensions are not too important, it is essential to 
go high enough (usually until the tip of the rongeur meets an obstruction) 
so that there is no bone opposite the opening of the common canaliculus, 
and also low enough (till the opening of the nasolacrimal duct). Removing 
the medial wall of the superior portion of the nasolacrimal duct with 
a bone nibbler allows the lacrimal sac to be opened along its entire 
length, thus avoiding a post-operative sump syndrome.

Lacrimal sac and nasal mucosa
 The sac needs to be incised along its entire length: from the fundus 
to the beginning of the nasolacrimal duct. It is essential to ensure that 
the sac has been entered, as occasionally only the periosteum overlying 
the sac is opened. It is useful to visualise a lacrimal probe exiting the 
common canalicular opening; any mucosal folds or obstructions around 
the canalicular opening can be excised. 
 The nasal mucosa should be opened in such a way that there is a 
larger anterior flap. It is useful but not necessary to suture posterior 
flaps. The anterior lacrimal sac and nasal flaps should be brought 
together snugly and any excess nasal mucosa should be trimmed. If 
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there is insufficient nasal mucosa, the sac flap can be sutured to the 
orbicularis or periosteum.

role of tubes and mitomycin-C
 There is no evidence that using silicone tubes enhances the 
success of a DCR. Tubes should be used only when canaliculi have been 
traumatised during surgery or when proper sac or nasal flaps could not 
be constructed. When tubes are used, they should be tied on the nasal 
side of the bony osteotomy to prevent prolapse of the tube into the eye. 
The tubes are kept in place from 1-3 months.
 There is some evidence that intraoperative use of mitomycin-C 
enhances the success rate of DCR but this is by no means proven. If 
mitomycin-C is used, the concentration is usually 0.04% and a sponge 
soaked in mitomycin is placed at the site of the osteotomy before suturing 
the flaps. The mitomycin is used for 3-5 minutes and following removal 
of the sponge, the skin around the incision is irrigated with 10ml of 
saline. Intranasal irrigation with saline is unnecessary.

Intranasal approach to DCr
 DCR can be performed via the nasal route with or without the 
aid of an endoscope.   If an endoscope is not used, the procedure is 
referred to as an endonasal DCR and this can be performed under direct 
visualisation using a long nasal speculum. An endoscopic approach 
(with the endoscope connected to a video monitor) provides the best 
visualisation. The technical details of an intranasal approach are beyond 
the scope of this review and are well described elsewhere. If performed 
properly, an endoscopic DCR has almost the same success rate as an 
external DCR and it is recommended that ophthalmologists who perform 
DCRs regularly become familiar with the procedure. It should also be 
remembered that up to 30% of cases may require septoplasty to provide 
adequate access for the DCR. A thorough pre-operative evaluation of 
the intranasal space is therefore essential before proceeding with an 
endoscopic DCR.
 One of the chief problems encountered during endoscopic DCR is 
removal of thick bone overlying the superior aspect of the lacrimal sac. 
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This area is difficult to access with rongeurs and is best approached 
with a mechanised burr. Various lasers have been used to create the 
osteotomy but the long-term success rate with lasers is low. 

Lester-Jones tube (Conjunctivo-dacryocystorhinostomy)
 In cases that are not suitable for DCR (canalicular obstruction) or 
where DCR has failed despite an adequate ostium, a Jones tube is the 
only option. Though it has a high success rate, it requires constant care 
and many patients require repeated surgeries. The chief complications 
are tube extrusion, migration and blockage. The Jones tube is usually 
placed after an external or endoscopic DCR. Following the DCR, a 
Graefe knife or K-wire is passed just beneath the caruncle at the medial 
canthus into the bony ostium. An inferior carunculectomy is sometimes 
performed. To determine the length of the tube required, a Bowman 
probe is passed from the medial canthus till it hits the septum. The 
length is measured and 2mm subtracted to obtain the length of the 
glass (Jones) tube required. Proper intranasal siting of the tube is 
essential, and an endoscope is very useful in assessing the position of 
the tube. The tube is placed in such a way that the inner end is 2mm 
from the septum and is pointing inferiorly. The collar of the tube at the 
medial canthus is sutured to the skin with 6-0 nylon over a bolster and 
this suture is removed after 2 weeks. 

Newer techniques
 This section briefly discusses newer approaches to nasolacrimal 
obstruction. None of these procedures have as yet the success rates 
of external or endoscopic DCR but many are less invasive and have a 
place in certain situations.

Transcanalicular DCr
 With the advent of the small gauge laser instruments, it is 
possible now to perform the DCR through the canaliculus. The laser 
fiber is passed through either canaliculus till the medial orbital wall 
is encountered. An endoscope is used to visualise the position of the 
laser. The laser is the used to cut a trilamellar (lacrimal sac, bone and 
nasal mucosa) disc of tissue about 10mm in diameter. This is removed 
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via the nose and tubes are placed. One study reported success rates 
comparable with external/endoscopic DCR. 

Non-surgical techniques
 Since the pathology in most cases of nasolacrimal obstruction lies 
in the nasolacrimal duct, it is logical to direct treatment at this site. 
Procedures used include, adult probing and tube insertion, dilation of 
the nasolacrimal duct (balloon dacryoplasty), placing stents in the duct 
(Song stent), and trephining the duct using a mechanical trephine or a 
micro-drill. Most of these procedures are minimally invasive and can 
be performed in an office setting. However, the long-term results are 
poor and at the present time they are mainly suitable for patients who 
are unable to undergo a surgical procedure. There is also some evidence 
that some of these procedures may adversely influence the results of 
later DCR. There is no doubt that these techniques will improve and 
we will soon be able to offer patients successful minimally invasive 
procedures for treatment of nasolacrimal obstruction.

references

1. Toti A. Nuovo metodo conservatore di cura radicale delle suppurazioni 
croniche del sacco lacrimale (dacrio cistorhinostomia). Clin Moderna (Firenze) 
1904;10:385-7.

2. Mandeville JT, Woog JJ. Obstruction of the lacrimal drainage system. Curr 
Opin Ophthalmol 2002;13(5):303-9.

3. Cokkeser Y, Evereklioglu C, Er H. Comparative external versus endoscopic 
dacryocystorhinostomy: results in 115 patients (130 eyes). Otolaryngol Head 
Neck Surg 2000;123:488-91.

4. Esmaeli B, Valero V, Ahmadi MA, Booser D. Canalicular stenosis secondary 
to docetaxel (taxotere): a newly recognized side effect. Ophthalmology 
2001;108(5):994-5.

5. Wearne MJ, Beigi B, Davis G, Rose GE. Retrograde intubation 
dacryocystorhinostomy for proximal and midcanalicular obstruction. 
Ophthalmology 1999;106(12):2325-8; discussion 8-9.

6. Sisler HA, Allarakhia L. A new ophthalmic microtrephine. Ophthalmic Surg 
1990;21(9):656-7.



September 2007 45

7. Mombaerts I, Colla B. Partial lacrimal carunculectomy: a simple procedure for 
epiphora. Ophthalmology 2001;108(4):793-7.

8. Georgiadis NS, Terzidou CD. Epiphora caused by conjunctivochalasis: 
treatment with transplantation of preserved human amniotic membrane. 
Cornea 2001;20(6):619-21.

9. Meyer DR. Comparison of oxymetazoline and lidocaine versus cocaine for 
outpatient dacryocystorhinostomy. Ophthal Plast Reconstr Surg 2000;16:201-
5.

10. Olver J. Tips on how to avoid the DCR scar. Orbit 2005;24:63-6.

Dr. Venkatesh  - Practical Approach to Adult Nasolacrimal Obstruction



SELECTION EYE WEAR 

Wholesale dealers in Spectacle frames, Camp frames, Sun Glasses Display Stand, Box, Tray & Spare 
Parts

      118/15, First Floor, Broadway Main Road, Chennai – 600 108. (India) Ph : 044 – 25392422 
      Cell: 9444742955 * 9840014773 * 9840065794 * email: prakashoptics@yahoo.com 

Very thankful to our valuable customers! Who has approved our Service
Aravind Eye Hospital (Group)* Vasan Eye Care (Group) * M.N.Eye Hospital  (Group), UDHI Eye Hospital 

* Madurai Eye Hospital * Shivas Eye Care* Appasamy Eye Hospital * A.G.Eye Hospital (Group) * 
Mahatma Eye Hospital *  Jyothi Eye Care Hospital * Arasan Eye Hospital * L.V.S. Eye Hospital * Sri 
Raghavendra Eye Clinic * K.G.Eye Hospital * USHA Eye Hospital * Accutham Eye Clinic * Srinivasan 

Eye Clinic * S.K.Eye Hospital * Hema Eye Clinic * Ivans Eye Clinic * Rayyan Eye Hospial * Mulamoothil 
Eye Hospital * Suresh Eye Clinic * Sabari Eye Hospital * Sabetha Eye Care * Narayan Nethralaya 
* Prabhu Eye Care Centre * Narayan Hrudayalaya * M.C.Modi Eye Hospital * Nirmal Ferdrick Eye 

Hospital * Sr. Akbar Eye Hospital * Dr. N. Radhika Eye Clinic* Shekar Nethralaya * Priyamvada Birla 
Aravind Eye Hospital * Rotary Narayana Sankar Nethralaya * Sudharshana Nethralaya * Nethradhama* 

Gracious Eye Clinic * Mahaveer Eye Hospital * Kamala Nethralaya * Sankara Jyothi Eye Hospital     

“CUSTOMER SERVICE IS OUR MOTTO”

AND IT IS APPRECIATED BY ALL OF  THEM

Please Contact for any of your Requirement

 

 Prakash OPticals 
   MOOllaraM & sOns 

Prakash OPticals
MOOllaraM & sOns



Ophthalmic Problems in Children  
with Developmental Delay

Dr. Mohan rajan, Dr. Sujatha Mohan,  
Dr. Anshu goyal, Dr. Bina John

 Blindness is a devastating disability in children as it affects the 
psychomotor, social and emotional development of the child. Assessment 
of visual impairment in a child can be very challenging as they are often 
un-co-operative, un-communicative and un-predictable and it is difficult 
to differentiate a normal developmental change from a pathological 
one. Early recognition and treatment of visual impairment in children 
is vital as it can have a profound impact on the quality of life of the 
child and his family.
 Developmental delay is diagnosed when children does not reach 
the normal milestones of cognitive development, social and emotional 
development, speech, language and fine and gross motor skill 
development by the expected time period. Risk factors for developmental 
delay may be genetic such as chromosomal abnormality or exposure to 
harmful agents before, or after birth.
 Assessing vision in such children is a challenge due to difficulties 
in communication, and associated motor problems such as gaze palsies 
and strabismus which may prevent them from tracking and accurately 
focusing on an object. 
 Some of the warning signs that vision may be affected in such 
children include difficulty in focusing and following objects and people, 
abnormal head posture, frequent rubbing of the eyes and strabismus.
 Evaluation of such children should include a detailed history including 
hereditary factors, pre-natal exposure to maternal infections such as 
TORCH infections, pre-maturity, birth hypoxia, trauma and any associated 
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syndromes such as Downs, Hurlers, Marfans or neurodegenerative 
disorders like neurofibromatosis and Tay sachs disease

Normal Visual Milestones

▪ Fixation on nearby face – 2 to 3 months
▪ Smooth following movements – 3 months
▪ Full accommodation – 3 to 4 months
▪ Onset of Stereopsis – 3 to 5 months
▪ Distant fixation – 6 months
▪ Subjective acuity – 3 years  
Assessment Of Visual Acuity In Children
There are various tests for different ages:

Preverbal children��

• Occlusion of one eye – if child resists occlusion, it indicates poor vision 
in  the other eye

• Fixation test- assessment is done to see whether fixation is central, 
steady and maintained

• Hundreds and thousands sweet test- at 33cms, ability of child to pick 
up the sweets indicates visual acuity of at least 6/24.

• Preferential looking- based on preference of infants to look at patterned 
rather than homogeneous stimulus. For example: Teller acuity cards, 
Cardiff acuity cards

Cardiff Acuity cards
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• Pattern visually evoked potential- gives representation of spatial acuity 
and also can be used to approximately assess the refractive error.

• Optokinetic nystagmus- gives estimation of visual acuity dependent 
on the size of stripes used.

Preferential looking test 

In verbal children
At 2 yrs��
 Picture naming test like kay pictures

Kay-Picture Chart

At 3 yrs��

• Sheridan-Gardier test- this is a type of matching of single letter 
optotypes. 

HOTV Test  
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>4 years– Adult Snellen letter charts for near and distance
Crowding phenomenon should also be checked specially in cases of 
amblyopia
1.  Prematurity
2.  Birth trauma
3.  Prenatal infections
4.  Metabolic disorders
5.  Chromosomal abnormalities
6.  CNS infections
A careful ophthalmic examination is particularly important in 
Infants with increased risk�� 
 Common problems encountered in such children include Refractive 
errors 20-60%, Strabismus  21-41%, Cataracts 5-11%, Keratoconus, 
Nystagmus, Optic nerve hypoplasia, poor visual acuity, and cortical 
visual impairment. Functional amblyopia further compounds these 
organic problems in paediatric patients. Therefore, early recognition 
and treatment of these conditions is very important.
 refractive Errors are the most common cause of diminution of 
vision.  Incidence of astigmatism is the highest (30%) followed by myopia 
and hypermetropia. These errors if unrecognized and uncorrected can 
lead to amblyopia. Cylinder of >1D, myopia >-5D, hypermetropia of 
>3D and anisometropia are significant risk factors for development of 
amblyopia, though treatment varies with age, presence of squint etc.
Congenital cataract can be due to metabolic factors, genetic factors, 
birth trauma or maternal intranatal infections.
 Paediatric cataract may have diverse morphological presentation 
including nuclear (usually congenital), lamellar (usually acquired), 
anterior polar (congenital), posterior lenticonus, anterior and posterior 
subcapsular cataract, or one associated with persistent hyperplastic 
primary vitreous. 
 Such children with cataract are very prone to amblyopia, a serious 
problem. To prevent this, visual axis clarity has to be maintained with 
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surgical management of cataract. Today the preferred practice pattern 
is to perform phacoemulsification with foldable IOLS with an additional 
posterior capsulorhexis to prevent posterior capsule fibrosis which is 
very common in children
 Amblyopia is divided into ametropic, strabismic, vision deprivation. 
Ametropic amblyopia can be due to refractive error or anisometropia. 
Strabismic amblyopia occurs in the presence of squint. While vision 
deprivation amblyopia occurs in cases of media opacities. It can be 
managed successfully by early identification, followed by appropriate 
and prompt treatment and management of ambylopia therapy.
 Muscle imbalance or strabismus is commonly seen in children 
with developmental problems Esotropia is more commonly encountered 
which can be accommodative esotropia or non accommodative, mixed, 
essential infantile, microtropia, or consecutive type.
Exotropia can be constant or intermittent seen. 
 Special syndromes can be present like Duanes, Brown, Mobius 
syndrome. 
 Prompt appropriate treatment with correction of refractive error is 
very important for successful management of these difficult problems. 
Bifocals in patients with high AC/A ratio, miotic therapy in children with 
high hyperopia, orthoptic exercises as and when required is important, 
amblyopia therapy consisting of partial or complete occlusion as the 
case may be is warranted. Squint surgery is advocated if required.
 Retinopathy of prematurity is seen in infants with low birth weight, 
prematurity, and those requiring supplemental oxygen therapies after 
birth. These factors may also be associated with developmental delay 
and cerebral palsy.

rOP is divided into 5 stages��

▪ Stage 1- Demarcation Line
▪ Stage 2- Ridge Formation
▪ Stage 3- Ridge with Extraretinal Fibrovascular Proliferation
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▪ Stage 4- Subtotal Retinal Detachment
▪ Stage 5- Total Retinal Detachment

  Stage 2  Advanced Stage

 In advanced stages of ROP, eventual scarring leads to traction 
and thus temporal dragging of the macula and retinal vessels.
 Timely screening for ROP according to the guidelines, followed by 
treatment with Laser Photocoagulation Ablation (Threshold disease), 
Cryotherapy Ablation and/or Vitreoretinal surgery (Tractional Retinal 
Detachment) is required.
 After initial successful treatment of these children, careful 
peripheral retinal examinations on a yearly basis throughout childhood 
and early adulthood are advocated.
 Optic nerve hypoplasia - Optic nerve fails to develop completely. 
It may be associated with developmental CNS or endocrine disorders. 
On examination visual acuity may be affected ranging from light 
perception to normal, with secondary nystagmus. Normally, 2.1 to 
3.2 disc diameters fit in the space between the temporal disc margin 
and the fovea. Any value higher; especially if >=4, is indicative of disc 
hypoplasia.
 Optic Atrophy - It is caused by broad neurological damage. 
Common etiologies include trauma, intrauterine teratogens (Fetal 
Alcohol Syndrome), perinatal ischemic event, or hydrocephalus 
(papilledema). On examination defective colour vision, attenuation of 
pupillary responses, central scotomas and nerve fiber defects, optic 
nerve head pallor and secondary nystagmus can be seen.
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 Delayed Visual Maturation
A blind infant, less than 5 years of age with good pupillary response, 
normal fundi and a history of premature birth may be suffering from 
delayed visual maturation. It is thought to be due to vulnerability of 
visual cortex, lateral geniculate body, and oculomotor nuclei. There is 
a sudden return of vision related behaviour by 5-6 years of age in such 
children.

Cerebral Palsy 
 Incidence of CP is 1-2 persons per 1000 population. It is caused by 
any disorder that causes perinatal brain damage. 68% of such children 
suffer from significant visual morbidity. 
 It is said that “hands of the blind become their eyes”. Thus 
spasticity and blindness which co-exist in many of these children, is 
very distressing.

▪ Types of Cerebral Palsy – 
1. Spastic (60%) 

2. Dyskinetic (35%)

3. Ataxic (5%)
 Complete ophthalmic examination including vision assessment 
by visual behaviour, Snellen’s visual acuity, light fixation behaviour, 
presence of nystagmus, and cover test followed by complete ocular 
examination and cycloplegic refraction is a must.
 In a recent study conducted in South India, incidence of various eye 
problems in children with CP were as follows: refractive errors (33.5%), 
strabismus (39%), optic atrophy (16.5%), cortical visual impairment 
(28%), glaucoma, macular choroiditis and retinitis pigmentosa. 

Cortical Visual Impairment (Cvi)
 Commonly seen in children with developmental delay, it is 
characterized by poor vision despite a normal ocular examination. 
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CVI refers to lesions in the posterior visual pathway (LGB to the Visual 
Cortex) and represents difficulty in processing and interpreting visual 
information in the visual cortex.
 There is a positive history of cerebral insult that could be due 
to various causes which may be traumatic, vascular, metabolic, 
pathological, or developmental. VER (visually evoked response) and 
MRI (magnetic resonance imaging) evaluations can be of some value but 
behavioural observations are the most useful pieces of the diagnostic 
picture.
 Neuroimaging often reveals periventricular leucomalacia (PVL) 
in the optic radiation in such children. It is thought to be due to 
hypoxic-ischaemic insult to the developing brain. CVI due to PVL is 
characterized by delayed visual maturation, subnormal visual acuity, 
crowding phenomenon, field defects, and visual perceptual cognitive 
problems. It worsens the functional outcome in patients with CP.  
 CVI children exhibit certain visual behaviuor that demonstrates a 
lack of basic visual attention and visual perceptual skills. Observation 
of this behaviour completes the clinical picture of cortical vision 
impairment.

Behavioural characteristics��

1.  CVI children demonstrate short or highly variable attention span 
and inconsistent visual behaviour.

2.  They have poor or no central fixation, often using the peripheral visual 
system. The child may appear to be completely blind due to lack of 
fixation, yet still be able to reach out to grasp an object or walk through 
a room avoiding obstacles. This unique visual behaviour is referred 
to as “blind sight”. What we know of functional neurology leads us to 
believe that blind sight occurs via a secondary visual pathway that 
branches off the optic tract to enter the superior colliculus. This area 
of the midbrain appears to be involved in monitoring peripheral vision 
and orienting attention toward novel stimuli.

3.  They show greater responsiveness to close objects in an uncrowded 
visual environment. 



September 2007 55Dr. Mohan Rajan - Ophthalmic Problems in Children with Developmental Delay

4.  Often CVI children are more responsive to bright colours (esp. red) 
or high contrast objects. Colour vision is processed more globally in 
the visual cortex than specific elements of form, and thus may be 
spared even with significant neuron loss.

5.  CVI is not typically accompanied by nystagmus, although random 
eye movements may appear nystagmoid at times.

Visual stimulation helps to improve vision in these children. Also child 
slowly develops visual responses over few years. As in amblyopia, CVI 
children require early intervention when the cortical neurons are primed 
to produce new dendrites and synapses. With basic visual stimulation 
activities, many of these children can develop oculomotor and visual 
perceptual skills 

Down’s Syndrome 
 These children are at particular risk for ocular problems as they age; 
but at birth, they should be screened for congenital cataract. Refractive 
errors (high myopia), Strabismus (usually esotropia), Keratoconus with 
hydrops, Nystagmus, and Nasolacrimal duct obstruction are other 
disorders which manifest at a later age.
 In conclusion, visual handicap plays a significant role in the 
overall disability of children with developmental delay. Team effort 
by the parents, paediatrician, paediatric ophthalmologist and the 
paramedical staff can help these children reasonably well. A broad 
multi-disciplinary approach to management of these children by proper 
identification, examination, counselling and appropriate treatment 
must be encouraged. 
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 Posterior capsular opacification (PCO) is really a frustrating 
complication for a cataract surgeon. If after an excellent cataract surgery 
the patient complains about a drop in vision within a short period of time, 
it is an upsetting problem for both patient and surgeon. The patient will 
be extremely disappointed when the PCO occurs, even if the surgery had 
been done with a hitech phaco machine, using the best lens.hitech phaco machine, using the best lens.
 The incidence of PCO had come down dramatically compared to 
what we saw a decade earlier, due to the advent of new technology. The 
advances in the surgical technique and the new development of I.O.L lens 
materials and designs have made this possible. But still the incidence of 
PCO is around 10–20 %.
 PCO is a misnomer as it is not the capsule that actually becomes 
opaque, but it is the proliferation of the lens epithetical cells (LEC) on 
the internal face of the capsular bag that causes the opacification. When 
numerous LECs accumulate in the center they cause impairment of 
vision by direct blocking and diffraction. They also cause fibrosis and 
produce wrinkles and folds in the PC.

Fig.1: Illustration showing 
components of adult crystalline lens.
Lens epithelial cells are lining the 
inner surface of the anterior capsule 
and the equator.
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To understand how to prevent PCO we need to know the anatomy of 
the lens.
There are two types of PCO
1. Fibrotic type
2. Pearl type – Elschnig.
 The fibrotic type typically starts after 6 months of surgery. Visual 
symptoms vary and are related to the extent of fibrosis or wrinkling. 
Some patients who show very thick PCO on slit lamp examination may 
have none or minimal visual symptoms. Some patients with minimal 
central wrinkling may have severe visual disability
 The pearl type occurs after many years and affects the vision due 
to glare, loss in contract sensitivity and mono ocular diplopia. The 
density of the Elschnig pearls determines the symptoms.
 PCO reduces the elasticity of the capsule, which becomes 
fibrotic and less transparent over the time and for accommodative 
IOLs the elasticity of the intact capsular bag is necessary for pseudo 
accommodation.
 Prevention of PCO is important especially in myopes because 
yag capsulotomy can produce complications, which include damage to 
IOL, subluxation of the IOL, increased intra ocular pressure, cystoid 
macular edema (due to disruption of internal ocular barrier) and 
retinal detachment. Children are at a disadvantage as the Yag has to 
be performed under GA 

PCO Prevention
 As we move to the era of refractive cataract surgery, and lens 
exchange for presbyopia it is all the more important to take all measures 
to prevent PCO.
 Based on the crucial role of the LECs in the development of PCO, 
two major strategies have been pursued to prevent PCO.
 Non-surgical efforts to stop the remaining LECs from proliferating 
and migrating into the visual axis.
Surgical efforts to minimize the number of LECs left in the capsular 
bag after surgery.
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Non-Surgical strategies for PCO prevention
 A variety of non-surgical strategies for the prevention of PCO 
have been evaluated. The possible approaches are based on inhibiting 
the four classical steps leading to PCO:
Adhesion of the remaining LECs to the capsule
Proliferation
Migration
Differentiation of the LECs into fibrotic cells.
 Antimetabolites, immunotoxins, anti-growth factors, anti-
inflammatory drugs, blocking of adhesion molecules, growth-inhibiting 
genes, heparin surface modification of IOL and many others were 
tried.
 Unfortunately there are some major intrinsic problems for the in 
vivo use of the approaches mentioned above.
 The medications have to be applied pre-operatively or shortly 
after surgery. This means that the available time to obtain LEC death 
is very short, ranging from a few minutes to a few hours or days before 
their effect will fade away. If all the LECs are not killed during that 
time, the remaining LECs will start to proliferate again and will lead 
to PCO. Repeating the treatment is often not possible in vivo.
 All suggested methods could have collateral side effects on the 
tissues surrounding the capsular bag and even on the retina. These side 
effects might produce more problems than a yag laser capsulotomy
 Since there seems no valid way to destroy the LECs 
pharmacologically or to block their migration mechanically, new 
surgical procedures are attempted to prevent PCO.

Surgical Method
 The “Perfect Capsule” (Maloofet al., 2003; Agarwal et al., 2003) 
is a new foldable silicone device which uses suction to seal the lens 
capsule, allowing selective irrigation of the capsular bag with distilled 
water or anti metabolites following phacoemulsification. The device 
consists of a rounded plate containing a suction ring, which abuts 
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on the anterior capsule, and an extension arm that passes through 
a phacoemulsification wound. This extension arm carries a vacuum 
channel, which supplies vacuum to the suction ring, and a combined 
irrigation and aspiration channel providing communication between 
the sealed capsular bag and the external eye. The surgeon inserts the 
device through the standard cataract incision. By creating a vacuum 
seal around the anterior capsulorhexis it temporarily isolates the 
lumen of the capsular bag from the fluids in the anterior chamber. 
Irrigation of the capsular bag with a drug would then be possible, 
without the risk of damage to the surrounding tissues. This new device 
might create new possibilities in the prevention of PCO. However, after 
having killed all LECs, how will the capsular bag survive?
There are few basic steps one should follow in cataract surgery to 
prevent PCO

▪ Good Capsulorhexis
▪ Hydro dissection
▪ Capsular Polishing
▪ Good cortical wash up
▪ Good selection of I.O.L.
Capsulorhexis��
 A good rhexis should be circular, curvilinear and   cover the edge 
of the IOL so that the lens is well centered and sequestrated. This 
way the anterior LECs will not have direct contact with the posterior 
capsule and the inflammatory response to the IOL is minimized.
 Eyes that have an anterior rhexis larger than the implant, or a 
rhexis that is partly on and partly off the optic, develop wrinkling of 
the posterior capsule within a few weeks after the surgery. A possible 
explanation is that, in case of a large rhexis the anterior LECs will have 
direct contact with the posterior capsule on which they can migrate. 
These cells will quickly differentiate into myofibroblasts and produce 
wrinkling. If the capsular flaps are separated by the optic, the access 
of the LECS to the posterior capsule is certainly limited in the early 
post-operative period.
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Hydro Dissection��
 During the hydro dissection procedure, a flow of fluid is injected 
under the anterior capsule, slightly lifting it and separating it from 
lens cortex. After freeing and rotating the lens nucleus, the removal 
of the remaining cortex is very easy. Good hydro dissection also helps 
dislodge the LECs at the equator and in cortical clean up.

Capsular Polishing��
 In cases of high myopes we prefer posterior capsular polishing. 
The procedure involves making 2 sideports under topical anaesthesia 
and introducing irrigation through one port, preferably 20 gauge and 
aspiration through the other port using the regular capsule polisher 
23 gauge. If the anterior rhexis is covering the anterior lens surface 
we can introduce the lens manipulator under OVD and separate the 
capsular adhesions. Then under continuous irrigation the polisher is 
used to lift the edge of the lens from the capsular bag and the posterior 
capsule is gently vacuum polished.

good Cortical wash Up��
 With a special aspiration probe (co axial or biaxial) all cortical 
material should be removed and attempts must be made to aspirate 
the LECs from anterior capsule and equator. Another commonly used 
technique is to polish the lens capsule manually with a blunt, rough 
cannula.

IOL-related factors��
 The amount of PCO varies considerably with the placement 
of IOL, its design and the biomaterial of which it is manufactured. 
Different factors have been found to be important in this respect and 
are summarized below.

Maximal contact between IOL and the posterior capsule.
By promoting a firm contact between the IOL and the capsule, the 
LECs have no space to proliferate, the so-called the: “no space, no cells” 
concept. This can be obtained by different approaches.
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In the bag fixation reduces PCO by enhancing the IOL – optic barrier 
effect, which reaches its optimal effect when the optic is fully in the 
bag and has direct contact with the posterior capsule. If one or both 
haptics are not carefully placed in the bag, a potential space is created, 
allowing LECs to grow posteriorly towards the visual axis
 First, a radial force through the IOL haptics stretches the equator 
of the capsular bag and the posterior capsule, thereby improving the 
contact between the back of IOL optic and the posterior capsule. The 
haptics have thus to be long enough to stretch the bag circumferentially 
but not too large as to create folds in the posterior capsule along which 
the LECs migrate.
A capsular tension ring can also be used for this purpose.
 Posterior angulations of the IOL can be achieved by a slight 
posterior vaulting of the optic with respect to the haptics. This way 
the IOL optic is located in a more posterior position and provides an 
additional pressure against the posterior capsule. However, in case 
of capsule contraction, the IOL will undergo an even more posterior 
displacement causing a hyperopic shift.
 A posterior convex optic provides even better contact with the 
posterior capsule. Almost all IOLs have a convex posterior surface.

Fig.2: Immediately after IOL

Fig.3: LECs migrating along the posterior capsule 

Fig.4: PCO due to accumulation of LECs
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Fig.5: Posterior Capsulorhe�is prevented migration of LECs to visual a�is

 The adhesiveness of the IOL material to the posterior capsule can have 
an important influence. The relative stickiness of the IOL optic biomaterial 
helps to produce an adhesion between the capsule and IOL optic.
 IOLs having a square, truncated edge develop less PCO, compared 
to IOLs with a round, tapered edge. In bags implanted with an IOL with 
round optic edge, LECs can easily grow behind the optic. A truncated 
square-edged optic on the contrary will create a sharp bend in the 
posterior capsule and LECs will experience a sharp demarcation of the 
available space. This mechanical blockage will only work if the optic is 
in close contact with the posterior capsule. The idea behind this design 
is that as soon as the capsular bag becomes fibrotic, the anterior and 
posterior capsules will fuse and the sharp impression of the edge will 
be enhanced at the level of the posterior capsule.

Fig.6: Schematic drawing of IOL in capsular bag showing apposition of central posterior 
face of the square edged optic and angulated haptic against the PC

Fig.7: LECs migrating IOL Fig.7.1: Square edge preventingIOL Fig.7.1: Square edge preventing  Fig.7.1: Square edge preventing 
    the migration of LECs

 Single piece lens with continuous optic-haptic junction, even if it 
is square edged can allow LECs’ migration.
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Fig.8: Single piece IOL allowing LECs to migrate from optic haptic junction

Three piece IOL with haptic arising from the body of the lens has 
complete square edge and hence prevents cell migration.

Fig.9: Biocompatibility of IOL

Capsular bio-compatibility of IOL��
 It is generally seen as the ability to inhibit proliferation and 
migration of LECs and so lower the chances of PCO.
 Acryl and silicone materials are the most frequently used materials 
at present. Acrylic polymers have a low incidence of anterior capsule 
opacification, Soemmering’s ring formation and more importantly 
PCO.  When silicone lenses with a sharp optic edge became available, 
they also showed a decrease in PCO rate.
 Surface properties, like hydrophobic versus hydrophilic, are also 
important parameters in capsule bio-compatibility.
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 Hydrophobic material induces more fibrous transformation to the 
LECs leading to opacification of the anterior capsule and thickening of 
the capsulorhexis rim. Anterior capsule opacification is an important 
parameter for IOL bio-compatibility, but does not influence visual 
acuity, except that it may play a role in the final centration of the lens 
within the capsular bag. Hydrophobic lenses also show more fibrosis 
of the posterior capsule and less Elsching’s pearls.
 Hydrophilic materials support LEC proliferation better, with 
less or no metaplasia, resulting in less opacification for the anterior 
capsulorhexis rim and less fibrosis of the posterior capsule, but more 
Elsching’s pearls. Since hydrophobic materials have less ‘vision 
impairing’ PCO, they are considered to have a better capsular  
bio-compatibility than hydrophilic acrylic materials.

New surgical techniques��
Posterior continuous circular capsulorhexis
 A posterior continuous circular capsulorhexis was first described 
by Gimbel to correct a posterior capsular tear. The idea of PCCC was 
to remove the natural substrate of the LECs in order to block their 
migration. But at times the LECs were able to cross the margin of the 
posterior rhexis area on the anterior vitreous face, reclosing it either 
partially or completely. Hence a PCCC alone does not prevent PCO in 
children, only a PCCC with an additional anterior vitrectomy during 
the cataract extraction may prevent it to a certain extent. 
 A new IOL was designed with a new concept of IOL implantation. 
Currently used IOLs have a central optic with two peripheral haptics 
in the same plane and are placed in capsular bag. The new lens has 
a central optical zone and a peripheral groove delineated by two 
perpendicular oval shaped flanges, an anterior and posterior one. 
After a calibrated anterior capsulorhexis and an identical posterior 
capsulorhexis, the remaining anterior and posterior capsules are 
inserted in this groove like a tire. As a result, the classical concept of 
the lens in the bag implantation was converted into the new concept 
of the bag in the lens implantation. The lens was first implanted in a 
4 year old child with congenital cataract. 
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Treatment of PCO��
 YAG laser capsulotomy has revolutionised the treatment of PCO and 
given the patient instant recovery of vision. It is better to use minimal 
laser energy for opening the posterior capsule and to make an adequate 
sized opening.

Conclusion��
 The complication that can follow the Yag Capsulotomy can be 
disastrous. So it is very important that we should try every thing to 
prevent or minimize the incidence of PCO and if it happens one should 
be familiar with the methods to handle the PCO.
 It is imperative that we make all efforts to prevent PCO. Till today 
there is no perfect IOL design or perfect material to prevent PCO. 
Complete cortical wash up, in the bag fixation with good capsular rim 
and using the square edge bio-compatible lens can prevent PCO to a 
large extent.
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 Cytology is often a reliable and valuable aid in diagnosis of various 
ocular diseases.  Its non invasiveness, simplicity and cost-effectiveness 
makes its utility to a mark.
 Various methods used to obtain representative sample for cytology 
of eye are:

I.  Imprint smear (Impression cytology)
II. Conjunctival or corneal scrapping
III. Aqueous tap
IV. Vitreous tap
V. Fine needle aspiration biopsy
 I. Impression cytology: It is a non invasive technique for obtaining 
a representative sample of superficial epithelial cells from the ocular 
surface

Indications��

• Dry eye disorders
• Ocular surface disorders
• Mucopolysaccharides
• Neural chlamydial conjunctivitis
• Herpes simplex keratitis

Cytopathology of Eye
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• Herpes zoster ophthalmicus
• Allergic eye disease
• Alkali burns
Procedure��
 The ocular surface is anesthetized with 1 to 2 drops of proparacaine 
hydrochloride 0.5%.  A 6 mm disc of cellulose acetate filter membrane 
with one side cut off obliquely is placed, dull side down on the bulbar 
conjunctiva; the cut edge of the disc faces the limbus.  Uniform pressure 
of 40 to 45 grams is applied for 10-15 seconds. The cellulose acetate 
filter membrane is gently peeled from the ocular surface and placed 
specimen side up on a glass slide.1

Processing��
 Generally 1-3 layers are obtained on filter membrane.  Alcohol 
fixed smear are stained with hematoxylin and eosin, whereas air dried 
smears are stained with Giemsa.

Interpretation��
 Imprint cytology has utility in ocular surface disorders like ocular 
surface squamous neoplasia and dry eye disorders. Dry eye cellular 
sample shows increased keratinized cells with pyknotic nuclei. (Fig. 
1& Fig. 2) In keratoconjunctivitis sicca, the main feature is squamous 
metaplasia of epithelial cells and altered goblet cell density. 

Fig.1: Imprint smear showing a sheet of epithelial cells keratinized with multiple goblet 
cells (haemato�ylin and cells eosin � 100)

Fig.2: Photomicrograph showing multiple epithelial cells and absence of goblet 
(haemato�ylin and eosin � 400)
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II. Corneal and conjunctival scraping

 It is done in various disorders of conjunctiva and cornea with 
infections forming the bulk of the indications.

Indications��

a.    Infectious condition: Trachoma, viral conjunctivitis, bacterial, fungal 
and protozoal infections

b.   Non-infectious conditions: Vernal conjunctivitis, pemphigoid, Hey fever
c.   Degenerative changes: Keratoconjunctivitis sicca, vitamin A deficiency
d. Neoplastic conditions: Epithelial tumors
Procedure��
 Topical anaesthesia (proparacaine hydrochloride 0.5%) is required
 A sterile kimura spatula is used for scarping or a No.15 blade can 
be used as an alternative.
a. Corneal scraping: To obtain a corneal sample, blade is held at an 
angle of 30 degree to the corneal surface and pressure is applied as the 
blade is moved across the lesion.  Great care has to be taken to avoid 
perforation.  
b. Conjunctival scraping: It is performed most commonly from the 
inferior fornix.  However, the site of maximal involvement should 
always be scarped.  eg. the upper tarsal conjunctiva in trachoma. (Fig. 3)  
Sufficient conjunctival material can be obtained by passing the spatula 
over its surface, several times in the same direction with sufficient 
pressure to blanch the blood vessels.  

Fig.3: Technique of conjunctival scraping
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Processing��
 After the scraping, the material is sent to the pathology and 
microbiology department. The slides are stained with hematoxylin and 
eosin as well as with special stains like Grams, Periodic Acid Sciff, 
Gomari’s Methanamine Silver Stain

Cytopathological correlation
Conjunctiva��
Neutrophils  Acute infection
Plasma cells, inclusion bodies Trachomabodies Trachoma Trachoma
Eosinophils  Allergic response, vernalvernal 
  conjunctivitis, Hey fever,Hey fever,  
  pemphigoid
Keratinized epithelium Keratoconjunctivitis, sicca/vitamin Asicca/vitamin A 
  deficiency
Atypical epithelial cells Malignancy

Cornea��
 Bacteria, fungi (Fig. 5&6), protozoa (acanthamoeba) (Fig. 7) can 
be demonstrated in the corneal scarping material

Fig.5: Central corneal ulcer with feathery margin  

Fig.6: PAS showing septate fungi in corneal scarping (PAS � 200)

Fig.7: Corneal scraping showing acanthamoeba (haemato�ylin and eosin � 200)
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III. Aqueous tap��
Aqueous chamber paracentesis is a relatively simple outpatient 
procedure

Indications��

• Endophthalmitis
• Lens induced uveitis
• Masquerade syndrome
• Parasitic uveitis
• Necrotizing retinitis
Procedure��
Prior instillation of broad spectrum antibiotic drops and local 
anaesthesia is required. A tubercular or 2cc syringe with a 27 to 
30 gauge needle is used.  In case of fibrin or granulomatous uveitis 
or large bore 25-26 gauge needle is used.  The needle is entered 
in the anterior chamber obliquely through the stroma via the 
lower limbus with the beveled end facing upwards throughout the 
procedure.  Obtain a 0.1 to 0.3 ml of aqueous and on withdrawal 
external pressure is applied to the entrance site with sterile cotton 
tipped applicator.

Processing��
As the amount of material is small, it should be handled carefully.  
In case of infected uveitis and endophthalmitis, a portion of the 
material should be sent to microbiology for direct smear culture 
and PCR.  Remaining fluid should undergo cytospin to obtain better 
cell recovery

Interpretation��
Table 1:
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Cytopathologic finding of aqueous aspirate 
Diagnosis Cytopathologic finding

Lens-induced uveitis (Fig. 8) Macrophages engulfed lens particles, acute 
���� c����ic i�fl�������y c���� (Fig. 9)

Masquerade syndrome 
(retinoblastoma, leukemia)

Malignant cells e.g. retinoblastoma 
cells, leukaemic cells

Parasitic uveitis (Fig. 10) Eosinophils, polymorphs and sometimes 
parasites (Fig. 11)

Delayed endophthalmitis following 
cataract extraction with IOL 

implantation

Propionibacterium acne on gram 
stain/culture/polymerase chain 

reaction
Infectious endophthalmitis (Fig. 12) Bacteria, fungi (Fig. 13)

Viral uveitis (Fig. 14) ������fl�����c��c� �����y ���wi�g �i����� 
(Fig. 15)



September 2007 73

IV. Vitreous tap��
It is a technique which gives sufficient vitreous sample for cytopathological 
analysis.

Indications��

• Endophthalmitis
• Infective posterior uveitis
• Recalcitrant posterior uveitis
• Suspected large cell lymphoma
• Acute retinal necrosis 
Procedure��
 Procedure is usually done in operation theatre using a surgical 
microscope with a subconjunctival or retrobulbar injection. It can also 
be performed in out patient department under sterile precautions.
 Vitreous sampling is done using 25 to 23 gauge needles. Most eyes 
with long-standing intraocular inflammation have liquified vitreous or 
fluid pockets within the vitreous. In such a situation fine bored 25-
guage needle can be used. When vitreous is organised 23-gauge needle 
is preferred. The vitreous sample is obtained with the use of a three-
way stopcock. One end is attached to the needle and the other two 
openings are attached to a tuberculin syringes.  Globe is immobilized 
with conjunctival forceps and needle is inserted in the vitreous cavity 
under direct visualization with slit lamp microscope. The empty syringe 
withdraws the vitreous and manipulating the stopcock, a similar 
quantity of antibiotic is injected into the vitreous cavity.  After the 
injection, the needle is slowly withdrawn from the eye.

Processing��
 The volume of sampled vitreous is relatively large compared to 
aqueous specimen.  One half of the specimen is sent to microbiology for 
culture and PCR and other half of the sample is centrifuged by cytospin 
for making smear and for immunohistochemistry study.
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Interpretation��
Table 2

V. Fine Needle Aspiration Biopsy (FNAB)��
 FNAB offers a histological correlation to the clinical diagnosis in 
cases of typical presentation of intraocular lesion.  It aids in effective 
planning and management and also enable histopathological diagnosis 
without having to sacrifice the eye or having to resort to open biopsy 
method.

Indications��

• Epithelial malignancies
• Metastatic tumours
• Infection
• Fibrous tumour 
• Pseudotumor of orbit

Cytologic findings of vitreous tap

Diagnosis Findings

Phacoanaphylactic 
uveitis/endophthalmitis

Lens fragments surrounded by 
polymorphs, epithelioid cells and 
giant cells

Large cell lymphoma (Reticulum 
cell sarcoma) 

Large pleomorphic cells with 
prominent round or oval 
nuclei and scanty cytoplasm. 
Micronuclei are also present in 
such cells

Endophthalmitis Acute/chronic inflammatory cells 
and causative organisms e.g. 
fungi, bacteria on appropriate 
stains

Uveitis Heterogenous lymphocytic 
infiltrate
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Approach��
 Limbal route is used to approach anterior uveal lesions eg. iris 
lesions,or in aphakic patients for posterior ciliary body lesions.
2. In the posterior segment lesions, the possible approaches are
▪ Pars plana trans-vitreal approach
 In this approach, the needle is passed from the pars plana region 
(3.5 mm from the limbus) in the quadrant opposite to the lesion, through 
the vitreous gel. For some of the eyes with tumours located posteriorly, 
a vitrectomy needs to be performed before aspiration. The purpose of 
vitrectomy is as follows:

1. To maintain clear visualisation of the lesions and the needle path.
2. To remove the vitreous that could potentially adhere to the needle, 

hence reducing unnecessary retinal traction.
3. To eliminate adherence of tumor cells in the needle to the vitreous as 

the needle is withdrawn (mitigate potential of tumour cells tracking 
in the wound).

4. To control bleeding after aspiration.
▪ Corneo-limbal approach

 This approach through the zonules prevents dissemination of 
the tumour mass through the needle track. This approach is used in 
patients with retinoblastoma, a highly friable tumor, as the chance of 
needle track dissemination is extremely high. Through a corneolimbal 
approach the needle passes through multiple planes, thus wiping out 
the tumor cells as the needle is removed from the eye. In addition 
the absence of blood vessels theoretically decreases the chances of 
dissemination.

▪ Subretinal FNAB 
 This can be done in cases of subretinal abscesses and 
tuberculomas, large cell lymphoma (Fig. 16 & 17) considering the site 
is approachable. 
 Most surgeons prefer to use a 25-gauge needle with a flexible connector 
to a 2-ml syringe to minimize the movement and surgical trauma during 
biopsy. Others prefer a spinal needle with a trochar and cannula,
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Fig. 16: Montage photograph showing multifocal
Fig. 17: Photomicrograph showing necrotic cellular creamy yellow subretinal plaque 
lesion in a patient material within which large lymphoma cells (haemato�ylin and  
eosin � 200)

although the excess movement caused by removing the trochar and 
attaching the syringe and flexible connector may lead to increased 
complications.

Complications��

1.  The most common complication of FNAB is bleeding from the site 
of the needle track. Virtually all intra-ocular FNABs are associated 
with small degree of haemorrhage, which can be subretinal, retinal 
or in the vitreous cavity.

2.  Orbital dissemination of tumour cells and distant metastatic spread 
caused by tumour implantation along the needle track has been 
reported - these are greatly reduced with the use of smaller 25-
gauge needles. Theoretically this procedure can also disseminate a 
subretinal focus of infection. 

3.  Iatrogenic retinal perforations are unavoidable by the indirect 
needle approach to the choroidal lesions and can theoretically cause 
a retinal detachment after FNAB. The number of cases developing 
these retinal detachments following FNAB are few, possibly because 
the blood clot usually closes the site of perforation.

Processing��
 Sample is taken and processed to form smears and cell block and 
stained with hematoxylin and eosin and special stains like Gomori’s 
methamine silver, Warthin starry stain and acid-fast stains, as well as 
immunohistochemical stains using antibodies.
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Orbital FNAB
 FNAB has been used succesffuly for lymphoid lesions of the orbit 
and for detecting metastatic tumor. (Fig. 18 & Fig. 19) It provides a 
definite diagnosis whether the lesion is primary or metastatic.  However 
in cases of haemorrhagic cystic lesions and desmoplastic tumors, it is 
not useful as it may not yield cellular material for cytological studies.  

Fig.18: Photograph showing technique of FNAB from the anterior orbitanterior orbit

Fig.19: Photomicrograph of FNAB material from the orbit showing monomorphic 
lymphoid cells suggestive of lymphoma (haemato�ylin and eosin � 100)

Summary
 Cytopathology is a very useful diagnostic technique in 
ophthalmology.  However, it requires a pathologist experienced in 
ophthalmic pathology.  A portion of the specimen should be submitted 
to microbiology in suspected infective aetiology.
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 Pathological ocular angiogenesis is now regarded as a major cause 
of blindness in the elderly. Angiogenesis is different from vasculogenesis 
in that the former refers to the creation of new blood vessels from pre-
existing blood vessels, and the latter, to de novo creation of vessels in 
utero. Age related macular degeneration; diabetic retinopathy, retinal 
vein occlusions and retinopathy of prematurity are areas where pathologic 
neovascularization occurs. New vessels are friable and leaky and it is these 
properties that lead to vision threatening complications. The sometimes 
frustrating attempts to treat pathologic neovascularization have led to 
extensive research into the pathways that lead to angiogenesis and the 
factors that control the same. 
 Regardless of the stimulus, it is now fairly conclusive that a 
prominent role in angiogenesis is played by vascular endothelial growth 
factor (VEGF). In addition there are other players such as fibroblast 
growth factor (FGF), pigment epithelium derived growth factor 
(PEDF), integrins, angiopoietins and matrix metalloproteinase (MMP) 
inhibitors.
 The concept of VEGF was probably first introduced by Michaelson 
when he described a “factor X” as being responsible for pathologic 
neovascularization. Subsequently the molecule was cloned and 
characterized. The VEGF group consists of the isoforms VEGF-A, 
VEGF-B, VEGF-C, VEGF-D, VEGF-E, VEGF-F and placental growth 
factor. It is VEGF-A which has been best studied as far as ocular 
neovascularization is concerned. It was originally cloned by Ferrara and 
simultaneously by Keck and colleagues. It has both a role in physiologic 
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vasculogenesis and pathologic angiogenesis. It is upregulated in response 
to stress to the RPE and retina most notably hypoxia It is known to 
be a stimulator of angiogenesis as an endothelial mitogen, inhibitor of 
endothelial apoptosis, chemoattractant of endothelial cells as well as a 
proinflammatory agent. It is neuroprotective as well as necessary for 
normal development of vasculature. It is physiologically important in 
adulthood as a part of the female reproductive cycle, in hair growth and 
in wound healing. Its main attraction as a target for treatment is due 
to its role in neovascularization and vascular leakage, the two major 
causes for vision loss in AMD and other retinal vascular disorders. It 
has four biologically active isoforms, VEGF 121, VEGF165, VEGF189 and 
VEGF208. Of these four isoforms, VEGF165 is shown to be selectively 
increased in pathological neovascularization and VEGF121 for normal 
vascular development.
 Various agents have been demonstrated to inhibit VEGF- A, either 
selectively or non-selectively. The anti – VEGF agents that are currently 
used in the treatment of pathologic ocular neovascularization and leakage 
include pegaptanib sodium, bevacizumab and ranibizumab. This article 
is a brief review of the current status of both commercially available and 
investigational anti VEGF agents used in retinal diseases.

Pegaptanib Sodium (Macugen) ��
 Pegaptanib sodium (Eyetech) is a selective anti VEGF165 
pegylated aptamer developed for use as an inhibitor of pathologic ocular 
neovascularization. It is administered intravitreally in the dose of 0.3mg .It 
has a half life of 4 days and retains therapeutic concentrations for 6 weeks. 
It is the first anti VEGF agent approved by the FDA for the treatment of 
neovascular AMD. The results of the V.I.S.I.O.N. study showed efficacy 
of treatment in the form of repeated intravitreal injections of pegaptanib 
every 6 weeks over a 2-year period. This was seen in all subtypes of wet 
AMD in terms of slowing down disease progression and leakage of FFA. A 
favourable safety profile was also established with the major side effects 
being related to the technique of injection, rather than systemic absorption of  
the drug.
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 Pegaptanib has also been used in the treatment of diabetic 
macular edema. In subjects receiving at least 3 six-weekly injections 
upto week 30, some improvement in retinal edema as well as visual 
acuity was seen in the treatment group, compared to the sham group. 
Retrospective analysis of patients from the DME trial who had 
retinal neovascularization, the treatment arm showed regression of 
neovascularization compared to sham, with reappearance once the 
treatment was stopped. 
 Other areas where the use of pegaptanib is being explored are 
macular edema secondary to CRVO*, retinopathy of prematurity*, 
familial exudative vitreoretinopathy*, and neovascular glaucoma*.

ranibizumab (Lucentis)��
 Ranibizumab (Genentech) is the Fab portion of anti-VEGF 
monoclonal antibody that neutralizes all known active forms of VEGF-
A. It has also been approved by the FDA for the treatment of neovascular 
AMD. It is a recombinant humanized monoclonal antibody with a human 
part to reduce antigenicity in primates and the active part which is 
murine in origin. This small molecule is able to penetrate the retina 
to reach the subretinal space when injected into the vitreous. In the 
MARINA trial, monthly injections of ranibizumab at doses of 0.3mg and 
0.5 mg were shown to provide visual benefits in patients with occult or 
minimally classic CNV over a 2 year period with a good safety profile. The 
ANCHOR trial compared results of ranibizumab monotherapy versus 
photodynamic therapy with verteporfin in predominantly classic CNV. 
At the end of 12 months there was a distinct advantage of ranibizumab 
over photodynamic therapy in terms of visual acuity benefit. Safety 
data showed a slightly higher rate of arterial thromboembolic events 
in the 0.5 mg group. Subsequent studies have reported a decrease in 
the retreatment frequency when using a combination of photodynamic 
therapy and ranibizumab (FOCUS, PROTECT). Safety issues were 
addressed in the interim data from the SAILOR study which shows a 
higher incidence of stroke in elderly patients on ranibizumab therapy, 
if there has been a history of stroke in the past.

Dr. Muna Bhende  - Anti Vegf Agents – Their Current Role in Eye Disease
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Figs 1a-f. Clinical pictures and late phase angiograms showing regression of a subfoveal 
CNV after intravitreal ranibizumab. 

Several small trials have evaluated the role of monthly injections of 
ranibizumab in other ocular diseases. It has been shown to be effective 
in patients with diabetic macular edema in terms of visual benefit and 
reduction in central retinal thickness. It has also been shown to maintain 
vision and reduce the height of serous PEDs in patients with AMD.

Bevacizumab (Avastin)��
 This is a full length, humanized monoclonal antibody directed 
against all known active forms of VEGF-A. It was originally FDA approved 
for use in colorectal cancer in 2004. Subsequently it has been used off 
label for the treatment of neovascular AMD and other conditions where 
pathologic ocular neovascularization occurs, its main advantage being 
the low cost, easy availability and perceived safety and efficacy. It is 
currently injected intravitreally in the dose of 1.25mg. 
 The role of bevacizumab has been studied in neovascular AMD and 
there is a similar conclusion in all reports, showing an improvement in 
visual acuity and decrease or stoppage of leakage for atleast 6 months. 
The frequency of dosing however is not yet established, with frequencies 
ranging from 6 weekly to prn. As far as the safety profile, no reports 

Fig.1a Fig.1b Fig.1c Fig.1b

Fig.1e Fig.1f
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of thromboembolic events have been published with the intravitreal 
injections, though intravenous administration for patients with colorectal 
cancer has shown an increase in the incidence of thromboembolic events. 
The results of a prospective randomized study are awaited to ensure the 
safety and efficacy of this drug in the treatment of neovascular AMD.
 Intravitreal bevacizumab has shown improvement in visual acuity 
as well as reduction in retinal thickness in eyes with diffuse macular 
edema unresponsive to other forms of therapy. It has also been shown 
to have a beneficial effect in causing regression of persistent new 
vessels in proliferative diabetic retinopathy. It is used pre-operatively 
one week before vitrectomy in eyes with severe PDR. Here it has been 
reported to significantly reduce intra-operative bleeding when cutting 
the fibrovascular tissue. 
 It is used currently in all forms of CNV and also macular edema 
due to vein occlusions and pathologic ocular neovascularization due to 
causes other than diabetes and AMD.

Fig� 2 �-�. C�i�ic�� �����g����� ���� fl�����c�i� ��gi�g���� ���wi�g ��g����i�� �� 
a classic subfoveal CNV in high myopia after photodynamic therapy and intravitreal 
bevacizumab.

Fig.2a Fig.2b Fig.2c Fig.2d

Fig.2e Fig.2f
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Other anti VEgF agents��
SirNA��
 RNA interference is a relatively new method of treatment, currently 
under trial. This utilizes the natural mechanism of cells to inhibit 
production of proteins by silencing the gene that codes for the protein, 
in this case VEGF. Bevasirnab (Acuity Pharmaceuticals) is the siRNA 
(small interfering RNA) directed against VEGF and is currently being 
evaluated in the CARE study.

VEgF Trap��
 VEGF Trap (Regeneron) is a soluble protein that acts as a decoy 
VEGF receptor that binds VEGF ligands and prevents VEGF from 
interacting with its target receptors. An initial trial (CLEAR) evaluating 
the efficacy of intravenous administration versus sham was terminated 
due to a dose dependent increase in blood pressure in the VEGF trap 
treated patients. The CLEAR –IT study is currently in phase 2 and is 
evaluating the efficacy and safety of intravitreal injections of VEGF trap 
in AMD. 

receptor Tyrosine Kinase Inhibitors��
 Small molecule receptor tyrosine kinase inhibitors are another 
method of targeting VEF receptors thus preventing signal transduction 
and gene expression. Vatalanib (PTK787, Novartis), AG-013958 (Pfizer) 
and AL-39324 (Alcon) are currently under trial. Vatalanib is being 
evaluated as an orally administered agent along with PDT. AG-013958 
has been administered as a subtenons injection and AL-39324 as an 
intravitreal injection. Results of safety and efficacy are awaited.

Squalamine (Evizon)��
 This compound from Genaera Corporation is an intravenously 
administered, antiangiogenic small molecule which blocks the action of 
numerous angiogenic growth factors, including VEGF. The mechanism 
of action is via blocking the function of calmodulin which is an ion 
transporter on the surface of cell membranes. A phase 3 trial for patients 
with neovascular AMD is currently underway.
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Summary��

 Retinal diseases such as AMD have always been a cause of 
frustration to the retinal specialist as therapies have been largely 
ineffective and at best have helped slow down the inevitable progression 
of the disease. The current generation of ophthalmologists is fortunate 
to be witness to rapid advancements in understanding the pathogenesis 
and thereby evolving treatments which have led to a whole new 
paradigm in management. The identification of VEGF and its role in 
ocular angiogenesis has been particularly exciting and various agents 
inhibiting the production as well as blocking the action of VEGF are 
in use. The promising results in treatment of neovascular AMD with 
antiVEGF agents began with pegaptanib and scaled newer heights with 
ranibizumab and bevacizumab. These have increased both doctor’s and 
patients’ expectations where visual benefit is concerned. Agents like 
bevacizumab are also cost effective, thereby increasing the reach of 
effective treatment to the common man. This is of particular relevance 
to countries like India, where health insurance is not yet available to all 

and cost of treatment is a major limiting factor. 
Figs 3a,b. Clinical photographs before and after intravitreal bevacizumab in severe PDR 
��i�� �� �i���c���y. Sig�ific��� ���c����� i� ���c����i�y i� ������.

Concerns common to anti VEgF injections
1. Ocular ��
 Related to the procedure – the commonest complications described 
are endophthalmitis, retinal detachment and uveitis. Adherence to 
strict asepsis and proper technique of injection can avoid these to a large 
degree.

Fig.3a Fig.3b
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Related to the drug – RPE tears have been reported after use of all the 
currently available anti VEGF agents in cases with AMD. The theoretical 
risk of choriocapillaris occlusion due to pan VEGF blockade has not been 
proved clinically.

2. Systemic��
 These relate to the possible systemic absorption of the intravitreally 
injected drug. Increase in the rate of thromboembolic phenomena have 
been reported with intravenous injections of bevacizumab given for 
colorectal cancer. Though the intravitreal dose is much lower, the risk 
however cannot be ignored. Similarly, interim reports from the SAILOR 
study showed a higher risk of such events with 0.5mg of intravitreally 
injected ranibizumab. A confounding factor is the fact that patients with 
AMD are older, and hence have a higher risk of developing thromboembolic 
episodes, and the risk is also reportedly higher in eyes with AMD. Added 
to this is the practice of temporary discontinuation of anticoagulants 
before any procedure and this would be followed prior to every injection 
that a patient receives. This could also theoretically increase the risk 
for thromboembolic episodes. A cautious approach therefore, in patients 
significantly at risk may be warranted while deciding on the use of anti 
VEGF agents.

3. Practicality��
 An issue of great concern when anti VEGF agents are used is the 
frequency of dosing and an as yet unspecified end point of treatment. 
Most of the randomized controlled trials used a monthly dosing schedule 
over a 2 year period which is impractical, both for the patient and the 
treating ophthalmologist in terms of expense and time. Though the 
majority of patients are elderly, these agents are used for conditions other 
than AMD where the patient belongs to the economically productive age 
group. Escalating numbers of patients due to the prolonged treatment 
also increases the demand on the hospitals and the support staff.  This has 
been addressed in studies like the PrONTO study where OCT imaging 
and other guidelines were used to determine an alternative dosing 
schedule, which while maintaining the efficacy did not compromise on 
the eventual outcome. 
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 To conclude, as our understanding of the effects of anti VEGF therapy 
increases with experience, the ideal drug with definitive guidelines 
for treatment is sure to emerge. The use of OCT to determine disease 
activity as well as the results of the CATT trial will help guide us towards 
providing satisfactory answers to these complex retinal problems.
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Abstract 
 Phacoemulsification is an efficient method of removal of cataract. 
A basic knowledge of the physics and mechanics helps in understanding 
strategies to deal efficiently with different stages of cataract removal. 
This article introduces the basics and tries to put the new technological 
innovations in ultrasound modulation in their right perspective.
 Keywords: Phacodynamics, Fluidics, Cold phaco, Hyperpulse, 
Phacomodulation
 Phacoemulsification is the preferred choice of cataract removal. 
Phacoemulsification (ultrasonic cataract removal) was introduced more 
than 35 years ago. 85% of all cataract surgery in the United States and 
the United Kingdom is performed using phacoemulsification.
 Phacoemulsification has a definite learning curve and needs a 
through understanding of the mechanics and physics being used. This 
is in addition to a good bimanual coordination, hand to eye and audio 
tactile feedback to effectively use the controls that are provided with 
the modern phaco machines. 
 Technological advances have a direct bearing in making 
phacoemulsification surgical systems safe for the patient and predictable 
for the surgeon. The surgical industry responds to surgeon’s needs 
and technological advances by providing the tools to perform cataract 
surgery with greater safety and minimal energy utilization. With each 
new advance comes new terms and phrases e.g., Whitestar, Ozil, Cool, 
hyperpulse etc. This article will touch upon the basics and focus the close 
relationship between the fluid dynamics and modulation of ultrasonics 
and what these new terms mean to the surgeon.
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The Phacoemulsification system consists of three important 
components. 

1. Phacoemulsification console 
2. Ultrasonic Handpiece 
3. Foot Switch
1. Phacoemulsification console 
 The Phacoemulsification console houses the main electronic board 
which controls the Pump, Irrigation and Ultrasound driver. The Display 
along with control buttons or a touch screen is used to input settings 
according to the surgeon’s preferences to perform phacoemulsification. 
Brief descriptions of the main components are recapitulated in this 
article. 

The Pump��
 The Pump aspirates to remove the debris and fluid from the 
eye during surgery. This aspiration is brought about by the negative 
pressure the pump creates and forces the liquid out of the eye. There 
are different pumping mechanisms depending on the manufacturer; 
peristaltic, venturi and the diaphragm pump. The most commonly used 
pump systems are the peristaltic and the venturi system. The peristaltic 
pump has undergone excellent innovations and gives performances like 
the venturi system without its disadvantages. 
 The peristaltic pump has a series of rollers mounted on a rotating 
wheel which pinches the flexible tube. The fluid trapped between the 
rotating wheel is pushed towards the direction of the rotation of the 
pump creating a pressure differential between the inlet and outlet. The 
speed of rotation of the pump controls the aspiration flow rate (AFR). 
The preset vacuum is reached only when there is occlusion. As the flow 
rate increases, occlusion causes the preset vacuum to be reached faster, 
this allows for a more predictable response or followability. Most modern 
machines have a peristaltic pump. 
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 The venturi pump works on the Bernoulli’s principle. When 
compressed gas like air or nitrogen flows in a parallel connected chamber 
(A), it creates a partial vacuum in the adjoining chamber (B). This partial 
vacuum behaves like a pump with no moving parts. The build up vacuum 
is linear with very rapid rise times. The most important difference 
between the peristaltic and venturi pump is that the aspiration flow rate 
cannot be separated from the vacuum in a venturi system. Vacuum can 
build up without occlusion producing what is known as active vacuum 
which could sometimes compromise safety. Clinically the venturi and 
diaphragm pump are very similar. 

Terminologies commonly associated with Fluidics
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Fluidics��
 Fluidics is the term which describes the control of flow of fluid in a 
system.

Irrigation��
 Irrigation is the flow of irrigating fluid like ringer’s lactate or 
balanced salt solution into the eye to keep the anterior chamber filled so 
as to allow surgical maneuvers to be performed. The height of the bottle 
determines the amount of flow and must be greater than, or more than 
the outflow which includes the leakage from the wound, aspiration flow 
rate (AFR) setting and sideports. An active pole connected to the phaco 
machine by means of a data cable can increase or decrease the bottle 
height depending on the stage of the surgery e.g., when doing a phaco 
chop, the bottle height is set higher to compensate for the increase in 
AFR than say, while doing a trenching of the nucleus where only the 
emulsate is aspirated with low pole height, low flow rate and very little 
of vacuum. Control of the pole height can minimize the total usage of 
irrigating fluid while doing cataract surgery.

Aspiration Flow rate (AFr)�� 
 AFR is measured in cc/min and is the rate of removal of fluid 
from the eye. This parameter is controlled by the settings of the 
pump. Higher AFR gives a faster rise time, hence a quicker reaction 
than a slow AFR, where you may need to linger a little longer to get 
a hold of the cataract fragment. A lower AFR may also cause the 
cataract material to be repelled when ultrasonic energy is applied. An 
appropriate setting would have a higher AFR with a burst of pulsed 
U/S to impale and hold the cataract before the chop and a lower AFR 
and energy to consume the chopped fragment. A floppy Iris may call 
for a lower AFR to prevent inadvertent iris aspiration. Followability 
is the holding power and the tendency to attract the fragments to the 
phaco tip. Remember this increases the efficiency of the U/S energy 
used during phacoemulsification. 

Vacuum��
 Vacuum is the negative pressure that is created when the pump is 
on. Vacuum holds the fragment of cataract, higher the vacuum better 
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is the hold. Higher the AFR quicker is the preset hold on the fragment 
at the phaco tip. The amount of hold with a small diameter tip is less 
than a larger diameter tip for the same vacuum setting, hence shares 
an inverse relationship. A 0.9 titanium tip at 260 mm Hg would give 
the same hold as a 1.1 titanium tip at 180mm Hg. This is an important 
step before executing the chop of the cataract fragment.

rise time��
 This is the time taken to reach the preset level of vacuum. A 
higher AFR reaches the preset vacuum faster and a lower AFR reaches 
the same preset slowly.A setting of 28cc/min AFR will reach the preset 
vacuum of 100mmHg in 0.30 to 1 second. A surgeon may then set the 
AFR to a comfortable rise time depending on the speed of the reaction 
time (of the surgeon). The rise times may also be preset like the Advance 
Flow Control (AFC) which gives a more linear rise time in a peristaltic 
pump hence there is a more predictable rise time to anticipate the next 
move during cataract surgery.

Compliance�� 
 Is the term which is used to describe the elasticity of the tubing 
used in response to increase or decrease of the pressure in the aspiration 
tubing during occlusion and break of occlusion. Stiffer tubing decreases 
the compliance and fewer surges in response to break in occlusion after 
the fragment has been emulsified at the phaco tip. This surge is directly 
related to the compliance of the tubing. An air column increases this 
surge as in a venturi system. 

Venting�� 
 The release of pressure in the line is called venting. Some machines 
vent to air and most new machines vent to fluid connected to the irrigation 
line. Reflux is reversal of the flow out of the aspiration tip to release 
tissue that is caught inadvertently. 

2. Foot Switch��
 Foot switch is a very critical component of the phaco machine and 
worth a lot of consideration while purchasing a phaco machine. Almost all 
footswitches have three positions and have similar functions of irrigation 
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in position one, Irrigation and aspiration in the position two and position 
three includes ultrasonic energy with irrigation and aspiration. The foot 
switches in older and low end machine have mechanical dents rather than 
the electronic dents. The advantage of electronic dents though being a 
feed back to the foot as the positions change from 1 to 3 it can control the 
percentage of depression of each of the foot switch positions. For example 
foot switch Position 1 could be programmed to 20%, Position 2 to 30% 
and position 3 will be 50% of the excursion. The choice in electronic foot 
switch could be the closed variety giving only basic function (Fig 3a) or 
the open type with extra controls to change the mode from irrigation, 
U/S 1,reflux or I/A. The electronic I/V pole height can be increased or 
decreased via the foot switch (Fig 3b). The foot switch can be programmed 
in the position 2, so that the last 10 to 15% of depression will give a high 
flow rate and burst of ultrasound to impale the fragment before chopping 
is initiated. Further, depression into position 3 can be programmed to 
have lower flow rate and ultrasound energy only to assist in aspiration 
of the cataract material, the so called ‘pro pedal control’. (Fig3)

3. The Ultrasonic Hand piece�� 
 The ultrasonic hand piece makes the titanium probe tip vibrate 
back and forth which delivers the energy to emulsify the cataract. The 



September 2007 95

piezoelectric crystal is the heart of the modern phaco handpiece that 
expands and contracts when electricity is applied. This mechanical 
energy is transferred to the titanium probe tip to give it a linear 
excursion called the stroke length. New handpiece designs have up to 
four crystals and are efficient even when one crystal gets degraded. 
This vibration or frequency of the probe is fixed depending on the brand 
of the machine and is not a surgeon control variable. The frequency 
of this vibration is measured in kilohertz (KHz).The frequency varies 
from 37 KHz to 60 KHz, higher frequency gives a very smooth cut but 
suffers from more heat dissipation. The 40 KHz handpiece gives the 
best compromise on efficiency and heating. Further refinements and 
enhancements can be done by modulating the ultrasonic delivery which 
enhances the efficient use of the energy. 
 The stroke length varies with the power applied to the handpiece, 
100% power indicates the maximum stroke length that is possible. The 
stroke length varies with the percentage of power applied to the crystals. 
Modern handpiece maintain the stroke length by increasing the voltage 
and current when encountering harder fragments of cataract. Torsional 
movements of the probe tip completely free of the linear excursions are 
also new innovation to achieve efficient emulsification of the cataract. 
 Emulsification of the cataract is achieved when the phaco needle 
impacts the fragment, transfers the mechanical energy with an acoustic 
wave in front of the probe tip along with Cavitational energy in front 
of the phaco tip. Cavitation is caused by tiny bubbles colliding with the 
fragment, producing high energy and a localized implosion breaks up the 
cataract material. The liquefied material thus produced is aspirated by 
the handpiece. Heat is an unwanted byproduct of Phacoemulsification 
which is minimized in new machines by efficient control of ultrasonic 
power, vacuum, aspiration and flow rate. 
 Measuring the amount of ultrasonic power used leads to strategies 
designed to consistently minimize ultrasonic power. All Phaco machines 
measure the amount of time the ultrasound is ‘on’ called the US Time, 
also called the Elapsed Phaco Time (EPT). US energy is the time 
needed to achieve the same effect within the US time with ultrasound 
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oscillation at 100% output, this parameter is also called the average 
phaco power. These measurements keep track of the amount of energy 
used during cataract surgery. To audit the phaco energy, Absolute Phaco 
time (APT) comes in handy. Absolute Phaco time is Phaco time (US 
Time) X, Average phaco power (US Energy). 
Absolute Phaco Time is illustrated by the following examples, 
10 Sec x 100% Power = 10 Sec APT 
20 Sec x 50% Power = 10 Sec APT 
 The amount of ultrasonic energy delivered to achieve emulsification 
in 10 seconds at 100% power is the same as 50% power delivered in 
20 seconds. An audit of these parameters is important so that Absolute 
phaco time (US time) and average phaco power (US Energy) may be 
decreased resulting in less intraocular inflammation and clearer corneas 
after cataract surgery.
 Heat is a byproduct of ultrasound usage which has the potential to 
damage the endothelium and cause shrinkage of tissue at the incision 
site with improper self seal. Decreasing the absolute phaco time also 
decreases the amount of ultrasonic energy used. This can be achieved by 
switching on the phaco power only when there is a good contact of the 
cataract fragments to the tip of the probe. The ultrasound energy itself 
can be modulated to deliver short bursts with periods of rest intervals to 
keep the cataract fragment impaled and reducing the effect of chatter. 
Chatter causes the cataract fragment to be repelled from the tip and 
consequent waste of energy delivered during the time when duty cycle 
is ‘ON’ and no contact exists with the fragment. When ultrasonic power 
is optimized, efficient phaco emulsification may be performed with US 
energy or Average phaco times less than 30 seconds for the moderately 
hard cataracts.  

Ultrasonic Energy��
 Delivery of Ultrasonic energy has undergone a sea of change 
from the machines available in the middle of the last decade and is the 
focus of this article. The continuous mode of ultrasonic energy delivery 
and the pulsed mode were offered in the older machine and new basic 
machines.  



September 2007 97

The Continuous mode of ultrasound energy delivery��
 The continuous mode delivers ultrasound energy in a continuous 
fashion and the power is dependant on the amount of depression of the 
foot pedal in position 3 when programmed for linear control (Fig 4). 
Panel mode delivers the preset U/S power moment the foot switch 3 
is switched on (Fig 5). Continuous mode is used for trenching in the 4 
quadrant and phaco stop chop removal technique. The continuous mode 
of energy delivery may be reduced in the newer machines by mimicking 
the continuous mode. The linear deliver of energy can be preset from 100% 
to 0% when the foot pedal is pressed to position 3. The common preset 
in a 4 crystal handpiece would be between 40 to 45% in the continuous 
mode. The preset is meant to regulate inadvertent use of excess energy. 

Pulse Mode��
 The ultrasound energy is pulsed at the tip of the probe from 0 
(Continuous) to 20 cycles per second. Linear modulation of pulse mode 
phaco power is possible i.e. more the foot switch is pressed in position 
three, more is the power per pulse delivered, the pulse per second being 
preset. Pulse mode was traditionally used at the time of quadrant removal, 
which reduced the energy requirements by half. This pulse mode is not 
suitable for sculpting since the linear force of the tip of the probe on the 
nucleus may put undue stress on the zonules during the off period of the 
pulse. (Fig 6)
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Hyper Pulse mode��
 Ultrasound energy is delivered in a pulsed mode as high as 90 to 
120 pulses per second. The pulse burst width become as narrow as 4 
milliseconds. The ‘on’ period and the rest period are equal; hence the 
pulsed setting delivers half the energy as in continuous mode for the same 
depression of the foot pedal in position 3 in the linear mode. The rapid 
short pulses are known to produce relatively more transient cavitation 
that increases efficiency of phacoemulsification. This results in less 
energy for the same surgical technique. The unique advantage of high 
pulse delivery is the smooth cutting power. It is like cutting a loaf of bread 
with a bread knife. Bread knife has fine serrations which help to engage 
the fresh bread and cutting becomes easy, whereas a smooth but sharp 
knife will only bend the bread and cut with little control of the width of 
the slice of bread. It is easy to understand the analogy when sculpting the 
cataract with high pulse rate above 90 to 120 cycles per second (Fig 7). 
Hyperpulse can be delivered in a linear fashion depending on the amount 
of excursion of the footswitch in position three. Hyperpulse settings gives 
emulsification of the fragment a new dimension to phacoemulsification 
in which the ultrasound energy assists the removal of cataract and other 
forces like the increased AFR and high vacuum become prominent. High 
AFR and vacuum settings also come with risk of higher surge at the break 
of occlusion at the probe tip. Modern sensor technologies and software 
built into the phaco machine are more than adequate to prevent such 
post occlusion surge. 

Phacomodulation�� 
 Ultrasonic power can be delivered precisely and efficiently by 
the amount of time the ultrasonic energy is ‘on’ and ‘off ’, this energy 
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measurement during which the ultrasonic power is ‘on’ is called the duty 
cycle. In the pulse mode the energy is ‘on’ 50% and ‘off ’ 50% or a ratio of 
50:50 at each cycle of the pulse, hence the duty cycle is 50%. The width 
of the ‘on’ and ‘off ’ during one cycle is equal when the ratio is 50:50. The 
ratio of rest period to the active period when ultrasound energy is on can 
be changed to increase the rest period. When the energy ‘on’ period is 
decreased to 35% and the ‘off ’ or rest period is 65% or a ratio of 35:65 the 
pulse is said to have a 35% duty cycle. The increase in the rest period helps 
in increasing the followability of the fragments during the rest period to 
be emulsified to the tip of the probe and decrease the effect of chatter. 
The other benefit is a dramatic decrease in heat dissipation because 
of the longer cooling periods during phacoemulsification. The wound 
temperature remains lower and tissue thermal effects are minimized. 
 Ultrasonic energy can be modulated according to the stage of surgery; 
sculpting can be performed with hyperpulse setting between 90 to 120 
cycles with a 50% decrease in phaco energy. Phaco chop done with 35% 
duty cycle gives a balance of efficient cutting power and heat generation 
since the rest period is 65% of the time. Low duty cycle (Less than 25%) 
ultrasound energy assists ‘phaco aspiration’ of the cataract fragment 
resulting even less energy (Heat) dissipation in the eye. These settings 
also come optimized in new machines with proprietary names. Some 
machines offer duty cycles which can be set along with tortional phaco 
which reduces chatter since the linear stroke is replaced by tortional 
mechanical energy with 50% reduction in stroke length to achieve same 
emulsification. (Fig 8)

Dr. N.R. Rangaraj  - Phacodynamics and Phacomodulation an update
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Terminology associated with Phacomodulation
 The new terminologies associated with the new machines are 
preset optimized program for use during cataract surgery. These 
modalities are aimed to improve followability, reduce heat and time of 
phacoemulsification by varying the phaco pulse duty cycle and fluidics by 
appropriate software or changes in hardware. Few of these terminologies 
and the basis on which they work to the advantage to the surgeon are 
described below. 

whitestar ICE (AMO) 
 Whitestar was the hyperpulse mode introduced before the Whitestar 
ICE.  The White star ICE is an acronym for Increased Control and 
Efficiency. Ultrasound energy delivery is designed to maximize cavitation 
which is achieved by delivering a punch of increased ultrasound energy 
during the first millisecond of the energy delivery. The punch can be 
varied in amplitude or kept constant according to surgeon preference 
and position of the foot pedal in position 3. This ‘punch ‘ of U/S energy 
hopes to achieve a micro void to bring in fresh BSS between the tip and 
cataract fragment which interacts with energy released during the rest 
of the ‘on’ duty cycle to accelerate the cavitational emulsification. This 
punch of a higher amplitude followed by drop in amplitude during the 
duty cycle increases the efficiency of the total ultrasonic power used and 
improves the magnetic followability of the fragments to the tip for further 
emulsification and aspiration. (Fig 9)
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Ozil Technology (Alcon) 
 This is a new modality of ultrasound delivery which produces both 
less repulsion and heat. The handpiece operates at 32 kHz, about 20% 
lower than the Longitudinal U/S and with the Kelman tip geometry it 
produces less stroke at the incision site than the tip. The cutting tip has 
an oscillation of 5.5* or 0.0036” of stroke and at the incision site the stroke 
is half that at the tip. This has an immediate effect of less heating at the 
incision site. Cutting typically occurs half the time during a linear stroke 
because of repulsion. The Ozil handpiece tip cuts during both directions 
(left and Right) with the optimal 0.9 tapered tip. Torsional phaco cuts by 
shearing and works best in continuous mode rather than the pulsed mode 
in the traditional ultrasound energy delivery. The decrease in repulsion 
improves followability and decreases US energy time.

Auto Pulse Control (Nidek)
 This is a function which automates the duty cycle of the ultrasound 
pulse and vacuum when the foot switch is in position 3.This function 
optimizes the amount of energy with vacuum and prevents inadvertent 
capture of the posterior capsule. The duty cycle of the ultrasound pulse 
is increased when the level of vacuum achieved is 80% or above. When 
the vacuum drops to 10% below the set value, (eg. from 80% to 70%) 
the ultrasound pulse is stopped and is restarted after a set time, 0.5 
second to 1 second. The ultrasound energy is then restarted again at 
the preset time (0.5 or 1.0 second) at a lower duty cycle and it will reach 
the higher duty cycle and when the preset level of vacuum (e.g. 80%) is 
reached, though the higher duty cycle (35%) may come on if the vacuum 
preset is reached earlier on re-occlusion of the cataract fragment. The 
higher duty cycle may not be reached in cataracts which are soft since 
the fragment is emulsified before the higher duty output cycle preset 
is reached. The ‘off ’ ultrasound energy helps improve followability of 
the fragment to the tip and pervents inadvertent rupture of posterior 
capsule. Auto pulse control uses software driven modulation of energy 
and vacuum for optimal use of ultrasonic energy during emulsification. 
(Fig 10)

Dr. N.R. Rangaraj  - Phacodynamics and Phacomodulation an update



Tamil Nadu Journal of Ophthalmology Vol. 45, Issue. 3102

Conclusion��
 The understanding of this relationship between the fluidics and 
ultrasound energy will help the surgeon choose the best program 
for the type of cataract being emulsified. Modern cataract surgical 
systems offer a choice of upto 16 programmable presets. Improvement 
in technology will be in areas of reducing ultrasonic energy used and 
thermal effects on ocular tissue. Many new emerging technologies like 
the laser assisted cataract removal system need further evaluation. 
For the present time ultrasound phacoemulsification offers the best 
balance between surgical outcome and cost.
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Abstract
 As there is no treatment available for complete cure of ocular 
genetic disorders, management of patients with this problem is 
difficult. Genetic counselling acts as an important tool in the care of 
patients with ocular genetic diseases. Advent of molecular diagnostics 
for ocular genetic diseases has enhanced the counselling protocol for 
these diseases. This review emphasizes the importance of genetic 
counselling in ophthalmology and discusses the strategies required 
to tackle patients with ocular genetic diseases with some examples. 
Further, the review briefly highlights the need and the components of 
ocular genetics team and the clinic.

Introduction
 Genetic eye disorder accounts for nearly 10% of all single gene 
disorders. As there is no cure for most of these disorders, management 
becomes difficult. Appropriate genetic counselling can help these 
patients and their families in understanding the disease and will help 
individuals adapt and adjust to the impact and implications of the 
disorder in the family. Apart from helping the patients with genetic 
disease, genetic counselling gives an ophthalmologist an opportunity to 
understand the disease better and continue research in these incurable 
diseases. So, it becomes important to know the principles and practices 
of genetic counselling in ophthalmology for better management of the 
patients.
 Genetic counselling is defined as a communication process which 
deals with the risk of developing or transmitting a genetic disorder. 
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It should be non-directive and the genetic counsellor should be non 
judgmental. With the availability of excellent molecular techniques 
in the diagnosis of genetic diseases, counselling helps patients in 
understanding gene test options, test limitations and consequences 
of the various gene test outcomes. In this review we approach ocular 
genetics in conjunction with the role of molecular diagnostic tests in 
ophthalmology to enhance the management of ocular genetic diseases.

Importance of genetic counselling in ophthalmology
 It is now accepted that genetics plays a major role in many 
ophthalmic diseases (Table 1). Genetic counsellor helps the patients 
and their families to understand the disease process and the present 
management strategies of the disease. An update on different research 
activities on the condition is explained in detail. Inheritance pattern 
of the disease is studied from the pedigree drawn and risk prediction 
of the disease transmission is explained to the family. Important 
points related to prevention of the disease from transmission to the 
subsequent generation are high-lighted. Finally patients are reassured 
and depending upon the visual status, the patients are subjected to 
low visual aids or counselled for rehabilitation. Long term contact and 
support is established for regular updates on research activities and 
new trends in the management. 

Table 1

genetic causes of visual impairment
• Retinal degenerative diseases
• Corneal degeneration
• Congenital cataract
• Congenital glaucoma
• Ocular manifestations of genetic systemic diseases
• Chromosomal disorders
• Other Hereditary ocular disorders
• Hereditary cancers
• Developmental disorders
• Multifactorial diseases
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Steps involved in genetic counselling

(i) Pre-test counselling
 (a) Confirmation of diagnosis�� Definite and a precise diagnosis 
of the disease is very essential before starting genetic counselling. Full 
fledged counselling should never proceed with an unclear or a vague 
diagnosis. For example, a child with symptoms and signs pertaining to 
retinitis pigmentosa (RP) should never be labeled as “RP” until the onset 
of the disease, nystagmus and hyperopia has been thoroughly studied 
and lebers congenetial amaourosis (LCA) is ruled out. This is because 
of the fact that the time of onset of the degenerative process, the genetic 
defect and the long term visual prognosis vary considerably between 
LCA and conventional RP. With the advancement in gene replacement 
therapy (gene therapy) for RPE 65 gene mutated LCA, a clear cut 
diagnosis could help the molecular geneticist to screen and detect the 
mutated gene for such therapies. In patients with a provisional clinical 
diagnosis, pre-test counselling can be given (discussed in the next 
paragraph) and post-test counselling can follow after interpretation of 
the test results.
 (b) Pedigree�� Construction of the family tree of the proband 
(patient or the person approached for genetic counseling) is done to 
analyze the potential inheritance pattern of the patient (Table 2). This 
helps in interpreting the risk of transmission of the disease to the next 
child or to the subsequent generations.  
Diagnosis Inheritance
Retinitis Pigmentosa Autosomal dominant, Autosomal recessive, 

X-linked recessive.
Leber’s congenital amaurosis Autosomal recessive
Stargartds disease Autosomal recessive
Usher syndrome Autosomal recessive
Retinoblastoma 
(susceptibility)

Autosomal dominant

Glaucoma Autosomal dominant, Autosomal recessive

Congenital cataract Autosomal dominant, Autosomal recessive,  
X-linked recessive.

Colour blindness X-linked recessive

Dr. Jagadeesan Madhavan  - Genetic Counselling in Ophthalmology
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The table given below shows the inheritance pattern for 
some of the ocular diseases��
 (c) Nature of the disease�� A detailed discussion about the 
nature of the disease is done after judging the patients or the family 
members’ capability to understand the disease process.  A detailed 
explanation about the genetic component of the disease is done. 
Latest approach in the disease management is discussed. Patients 
are updated on the latest research activities on the disease and its 
outcome. Discussion on the options to reduce the risk of transmission 
along with the available genetic tests to detect the disease condition 
is done. Presentation of the risk and benefits of each option, with 
careful attention to the patient’s comprehension is made. 
 The whole of the pre-test counselling can be explained taking 
retinoblastoma as an example. This inherited childhood cancer 
requires a proper genetic counselling for prevention, early detection 
so that we could plan a better management strategy for patients and 
their families with the disease. During pre-test counselling pedigree 
of the family is constructed based on the history. Analysis is made for 
potential inherited disease in the family. The nature of the disease 
is elaborated. The genetics of RB is discussed paying attention 
particularly to the importance of knowing the inherited and sporadic 
RB. In bilateral and familial patients the risk of transmission of the 
defective allele and occurrence of the disease is e�plained.
A brief discussion on the molecular testing for RB and the meaning 
of various results is made. The importance of molecular diagnosis for 
RB is e�plained which includes (a) in unilateral RB at early age at 
onset the risk of the other eye developing the tumour can be assessed, 
(b) the risk of second primary tumor in RB patients can be judged (c) 
the risk of transmission of the defective allele to the ne�t child and 
from the affected child to its offspring can be predicted and (d) pre 
and post-natal diagnosis for the transmission of the defective allele to 
the offspring can help in early detection and better management of the 
disease.  
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(ii) Post-test counselling
 This includes explanation of the test results and its implication 
for further testing and management of the disease, emotional support, 
summary letter, referral and follow-up.  
Ocular genetics counselling team
 An ocular genetics counselling team should have an ophthalmologist, 
genetic counsellor and an additional member. It is always good to have 
an ophthalmologist with genetics knowledge for proper application 
and integration of genetics with ophthalmology. The genetic counsellor 
will assist the ophthalmologist in counselling and follow up. Additional 
member is included to prevent judgmental, directed and unethical 
counseling.  

Ocular genetics clinic
 Ocular genetics clinic with sufficient infrastructure is essential 
for secondary and tertiary ophthalmic centers. To bring awareness and 
support, general ophthalmologist with genetic testing and counselling 
knowledge and also, educational and out-reach programmes are 
required. Further, referral guidelines can be posted for easy access and 
genetic work up.
 There was an era when ocular genetic disorders had no hope for 
any proper management. In the present scenario, with advancement 
in the understanding of genetic ocular disease pathogenesis and 
molecular diagnostics, confirmation and prevention of these diseases 
is possible. Genetic counselling stands as a bridge in transferring basic 
genetics knowledge to take care of the needs of ocular genetic disease 
patients. With emerging treatment for genetic diseases in the form of 
gene therapy and stem cell therapy, genetic counselling will be a big 
hope as a management tool in handling patients with these disorders.

references

1. Gloria M. Petersen, Jill D. Brensinger, Karen A. Johnson, Francis M. Giardiello. 
Genetic Testing and Counseling for Hereditary Forms of Colorectal Cancer. 
Cancer 1999; 86:2540–50.

Dr. Jagadeesan Madhavan  - Genetic Counselling in Ophthalmology



Tamil Nadu Journal of Ophthalmology Vol. 45, Issue. 3108

2. Kristina Narfström, Martin L. Katz, Ragnheidur Bragadottir, Mathias Seeliger, 
Ana Boulanger, T. Michael Redmond, Lynette Caro, Chooi-May Lai, and P. 
Elizabeth Rakoczy    Functional and Structural Recovery of the Retina after 
Gene Therapy in the RPE65 Null Mutation dogs. IOVS. 2003; 44:1663-1672.

3. William W. Hauswirth and Laurent Beaufrere. Ocular Gene Therapy:Quo 
Vadis? IOVS, 2000, 41: 2821-2826.

4. Hauswirth WW, McInnes RR. Retinal gene therapy 1998: summary of a 
workshop. Mol Vis. 1998; 4:1–11.

5. Lewin AS, Drenser KA, Hauswirth WW, et al. Ribozyme rescue ofphotoreceptor 
cells in a transgenic rat model of autosomal dominant RP.Nat Med. 1998;4:967–
971.

Acknowledgement
Oil and Natural Gas Commission (ONGC), India

 

ArC report

We congratulate our ARC Chairman Dr. Kandaiah and his team for 
 their sustained 

effort in conducting the following CME programmes. 

2nd Sep 2007  — at �ercaud with Salem Ophthalmic Association  

16th Sep 2007  — at Kancheepuram with Kanchi Ophthalmic Association  

28th Oct 2007   — at Trichy with Trichy Ophthalmic Association  

28th Oct 2007  — at Villupuram with Villupuram IMA branch      



HUMAN RESOURCE 
DEVELOPMENT

You �� Eye�� Making �I�� Contact�
Prof. r. Nedumaran, Mr. rajeev Nedumaran

HUMAN RESOURCE 
DEVELOPMENT

 Consider this�� How often are you talking to people, explaining, 
illustrating, lecturing, demonstrating, and providing information through 
the use of verbal and nonverbal communication? To get the message 
across and to create the right impression, eye contact is paramount for 
effective delivery. 
 When people use spoken languages to communicate, they do not 
just listen to what is being said in order to understand the message. 
They also look at the person who is speaking to see what their body is 
doing, and listen to the way they are saying the words to understand 
their full message.
 Through eye contact people establish deeper and more attentive 
communication and it is one of the strongest elements of delivery and it 
has a powerful effect upon receivers. Through direct eye contact, a source 
can control the attention of receivers. Direct eye contact establishes 
relationship to such extent that when sources depart from direct eye 
contact, they are diluting their connection with the receiver and reducing 
their effectiveness. 

Through The Looking glass of Your Mind�� 
 Your eye contact can be aggressive, soft, inviting, loving as your 
mind dictates. Eye contact is a very tricky art to master but vital for 
effective communication. How can you make it better, too much eye 
contact and you could be seen as aggressive, too little eye contact and 
you can be seen as having no interest in the person speaking. 

Speak2Achieve, 3C, Royal Court, 41, Venkatnarayana Road, T. Nagar, Chennai – 600 017, 
rnedumaran@gmail.com , www.speak2achieve.com 
Creative Head, Prism Technologies Inc. Chennai, rajeev.nedumaran@gmail.com 
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 Different situations demand different uses of the eyes. For example 
if you are arguing, it can be seen as assertive if you can hold your gaze. 
If you are deferring to someone, it is better to lower your eyes, if you 
love someone, it is good to stare into the pool of the eyes.
A  Few insights...
 There are a few do’s and don’ts in eye contact that we need to 
generally follow in our daily communication. We need to be careful at 
where we look and how long we look. 
 Too much of eye contact can become very unnerving to people 
sometimes. Staring is usually considered rude. It is considered 
favourable with children as they are curious. 
 Most of the rules of eye contact depend on the context of the 
communication in which it occurs. People will communicate with each 
other more effectively if their interaction contains the amount of eye 
contact they both find appropriate to the situation. 
 Of course, your use of eye contact can be improved, by following 
these simple steps outlined below:

1.  what our pupils can teach us�� Two interesting facts about eye 
behavior have been observed in recent years. One is that when we 
are interested in something, our pupils dilate. The other is that 
we like those with dilated pupils better than those with contracted 
pupils! This was discovered by Eckard Hess in his book, The Tell-
Tale Eye. Pupil changes are not within our control but they provide 
a very reliable indication of interest and attitudes. 

2.  Become more observant�� We can note the difference in eye contact 
between different individuals and we can look through their thought 

DID YOU KNOW? - Street traders know the importance of the eyes 
when using their selling skills to keep their potential buyers interested. 
When you are aroused or interested in an object, your pupils will 
dilate and this is a big cue for salesmen all over the world.
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process and feelings, from the way they look when they communicate 
with you.

3.  Engage in more eye contact. This will promote greater positive 
responses to your interaction.

4.  group Communication�� When talking to a group of people it is 
better to have direct contact with your listeners. However, if you 
maintain contact only with just one or a few of the group, this will 
stop the other members of the group from listening. To overcome 
this obstacle, focus on each member of the group when you are 
communicating. This way you are talking to the entire group and 
keeping them all interested.  

5.  One-to-one Communication�� Always maintain direct eye contact 
when talking to a person though it can become a bit embarrassing 
and uncomfortable if you stare down at them. To overcome this, 
break eye contact every few seconds or so. When breaking the eye 
contact don’t look down, as this might indicate the end of your 
conversation. Instead, look up or to the side as if you are thinking 
about something.

6.  Eye Contact while Listening�� When you are listening to someone, 
it can be embarrassing for the speaker if you stare at them too 
hard. Break eye contact every 5 seconds or so. This technique 
coupled with other listening skills, such as nodding, occasional 
agreement word is a good way to keep the speaker engaged  
with you. 

Look but don’t stare�
 Finally, if we develop positive attitude towards other people, it 
will subconsciously promote a more effective use of eye contact from 
your side. Develop a more outgoing approach to others for the same 
reason. Try it, and naturally you will have better eye contact! Eyes 
are like windows- through which you see the world and the world sees 
you!
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1. what is the diagnosis?
 The first photograph demonstrates whorl like sub epithelial 
deposits characteristic of corneal verticellata. The second photograph 
shows radial wedges of anterior sub capsular opacification. Together, 
these findings support the diagnosis of Fabry disease. 
2. what else may produce these corneal findings?

 Corneal verticellata is characteristic of Fabry disease, however it 
may also been seen with long term use of systemic medications such as 
amiodarone, chloroquine, chlorpromazine, and indomethacin.
3. what causes this disease? 

 Fabry disease is an X-linked recessive error of glycosphingolipid 
metabolism that results in accumulation of neutral glycosphingolipid 
in cellular lysosomes. Vascular endothelium is particularly sensitive 
to glycosphingolipid deposition, and endothelial damage contributes to 
much of the pathology in Fabry disease.
4. what systemic findings might be expected? 
 The major manifestations of Fabry disease in hemizygous males 
include vascular disease of the heart, brain, peripheral nerves, skin, 

Ophthalmic Quiz
Dr. Kalpana Suresh
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kidneys, and eyes. Vascular compromise affecting the heart may lead 
to ischemic heart disease. The central nervous system may be affected, 
leading to seizures, transient ischemic attacks, and ischemic stroke. 
Peripheral and autonomic neuropathy is common in Fabry disease. 
Fabry disease patients also develop characteristic ectasia of skin vessels, 
called angiokeratoma. Progressive renal failure is a classic finding in 
Fabry disease. 
5. what are the other ocular manifestations of this disorder? 

In addition to corneal verticellata and anterior sub capsular cataract, 
patients with Fabry disease also may have spoke like posterior sub 
capsular cataract. Aneurysmal dilatations of conjunctival veins and 
retinal vascular tortuousity are also common in Fabry disease. Central 
retinal artery occlusion is uncommon, but is a serious complication that 
can result from the vascular endothelial abnormality.

Congratulations to all the participants.
The winners are:
1. Dr. M. Arun Kumar, Senior Resident,
Aravind Eye Hospital, Tirunelveli.
2. Dr. T. Suchi Smitha, Junior Resident,
JIPMER, Pondicherry.



OPHTHALMIC
QUIZ

OPHTHALMIC
QUIZ

Case history
A This 18 years old male patient presented to the OP with complaints 
of drooping of left eye of 2 weeks duration. There was no diurnal 
variation or fluctuation in the degree of ptosis. He also complained of 
decreased hearing and tinnitus in the left ear of 2 – 3 weeks durations. 
His systemic examination showed the following skin lesions. His CT 
Brain pictures are as shown.

Ophthalmic Quiz
Dr. C. Senthil Nathan, F.r.C.S., D.O., D.N.B.,

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

Questions�� 
1. What is the Diagnosis?
2. What is the associated syndrome called?
3. What are the other features of this syndrome?   
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Setting up Vitreo retinal Clinic
Dr. Lingam gopal

Introduction��
 Vitreoretinal surgery has come a long way since its introduction 
by Robert Machemer, nearly 2 ½ decades back.  The improvement is 
seen in techniques as well as technology. The number of diseases which 
can be potentially treated by this approach is increasing.  With a lot 
of training programs in vogue, the number of people who have been 
trained in the practice of this speciality have increased enormously in 
India.  With the increased number of vitreo-retinal surgeons, the need 
for cheaper alternatives to imported instrumentation was felt and a 
lot of Indian companies have started to manufacture reasonably good 
quality instruments at affordable prices.  This short article will describe 
the practical aspects in setting up a vitreo-retinal clinic.
 The approach to setting up the vitreo-retinal unit would depend 
on whether it is a solo practice, a polyclinic with all specialties of 
ophthalmology or as a part of multi-speciality hospital. A solo practice 
would need to depend upon other hospitals for support.  This support 
could be in the form of anterior segment surgeons whose help may be 
required for some combined surgeries, as well as to manage certain 
problems secondary to vitreo-retinal surgery.  Being a good general 
ophthalmologist, in addition to being a good vitreoretinal surgeon can 
obviate this need to some extent.  Likewise a solo practitioner may not 
invest in laboratory support; investigational support etc. Being a part 
of a polyclinic is helpful in some ways, although even here there is a 
need to look for external support for other medical specialists as well 
as for investigations.  It is possible to have some basic investigations, 
such as blood counts, blood sugar level, basic microbiological testing 

Retinal Department, Sankara Nethralaya, Chennai. 
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available in house.  In this context being a part of multi-specialty 
hospital is perhaps very useful, since there could be good utilization of 
all facilities available. In addition, the spectrum of patients that one 
sees would be wider, in view of the referral from other specialties such 
as general medicine, neonatology etc.,

Manpower��
 The description is given keeping in mind one vitreo-retinal surgeon 
and needs to be suitably adjusted if more surgeons are joining the 
practice.

Surgeon��
 Gone are the days when an ophthalmologist can hope to practice 
all facets of ophthalmology, with equal competence.  Specialization is 
indeed the order of the day. A vitreo-retinal surgeon must be well trained 
at an advanced center, having completed a fellowship program of not 
less than 1 – 1½ year’s duration before he or she can be starting an 
independent unit. A vitreo-retinal surgeon has got to be not only skillful 
but should have enormous patience, since no compromise is permissible 
in this area. The success rates are only moderate compared to cataract 
surgery etc., and the recurrence of problems is not uncommon, requiring 
additional surgery. The visual results are also not as gratifying as 
in cataract surgery. All this and the comparatively higher expenses 
involved would make it imperative for the surgeon to explain in detail 
to the patient and attendant not only about the disease and treatment 
but specifically the risk- benefit ratio of the treatment. The decision 
making very often requires active input from a well informed patient. 
To this end, the surgeon may equip himself or herself with flip pads or 
some other readymade drawings to facilitate easy explanation.
 The surgeon should not be hesitant in taking second opinion from 
his colleagues or peers if required, in the interest of the patient.  There 
are many diseases where there is room for doubt in this specialty.  
The need for good communication with the patient cannot be over 
emphasized and this goes a long way in the patient’s acceptance of the 
limitations of the treatment.
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In addition to being a skillful and competent vitreo-retinal surgeon, 
the doctor is also the captain of the team and hence has to have at least 
common sense knowledge of management.  It is beyond the scope of 
this article to discuss about the financial management of the practice. 

Assistant��
 A trained assistant is highly desirable.  If a unit is large enough 
to accommodate trainee doctors, they can serve as good assistants in 
surgery. If not, it is necessary to have a trained staff nurse to be a good 
assistant.  The nurse should be able to perform the following tasks.

i.  Assist in all surgeries
ii.  Should be able to assemble and disassemble all the instrumentation 

required
iii.  Should know how to clean and handle the delicate instruments such 

as vitreous forceps, accessories etc., 
iv.  Should know how to load a syringe with silicone oil and any expansile 

gas such as C3F8.
v.   Should preferably be taught to some extent about the eye anatomy so 

that there is a more intelligent participation during the surgery.
Operating room Assistants��
 The operating room assistants form a vital link in the successful 
performance of a surgery.  There must be extremely well trained 
personnel with good knowledge of all the instruments available.  In 
addition to a working knowledge of the instrumentation, they should 
also be a good in troubleshooting and should be able to manage minor 
problems with the instrumentation. They should be trained in the 
following tasks:

1.  To assist anaesthetist in giving anesthesia- both local anaesthesia 
and general anaesthesia.

2. To prepare the anaesthetic solution for local anaesthesia
3. Being acutely aware of the sterility in the operation theatre and 

possibilities of contamination taking place at any stage.
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4. They should know about all the instrumentation and how to clean 
and pack them without damage. A good theatre assistant can prolong 
the life of the instrument significantly.

5. He should be able to place the indirect ophthalmoscope on the surgeon 
head during the surgery without contaminating anybody.

6. They should be trained in the techniques of sterilization. 
Optometrist��
 The optometrist is an important aid to the surgeon in the out patient 
department.  Potentially the optometrist can be trained to do most of the 
activities other than actually treating the patient.  They can perform 
all out patient department procedures such as orthoptics, contact lens 
trials, refraction, optical coherence tomography, ultrasonography, 
fundus fluorescein angiography etc.  It may require some input from the 
surgeon in some of the areas such as optical coherence tomography and 
ultrasonography, but over a period of time a well trained optometrist 
will be able to handle these very well.
Out patient Department Nurse��
 The role of out patient department nurse can vary depending upon 
the size of the unit. They are perhaps required definitely for fundus 
fluorescein angiography and for certain therapeutic procedures such as 
photodynamic therapy.
Anaesthetist�� 
 Although many surgeries under local anaesthesia can be 
performed without the help of the anaesthetist, it is a good practice 
to have an anaesthetist as standby in vitreo-retinal surgery in view 
of the significant incidence of systemic illness in these patients. The 
need for supplementation of anaesthesia with sedation and the need 
to control the blood pressure etc are more acutely required in vitreo-
retinal surgery than in cataract surgery.
Secretarial staff��
 A good secretary in the out patient department goes a long way 
in making the job easier for the surgeon.  The secretary can take over 
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the role of explaining the risk- benefit ratio with the help of prepared 
pamphlets.  They will of course be involved in planning the surgical 
schedule and OPD schedule for the surgeon.  I don’t intend to discuss 
about the role of other support staff such as house keeping staff, 
management staff etc.,

Infrastructure��

Out patient Department��
 Broadly the out patient department can be segregated into the 
routine patient examination area, area for investigations, area for 
pre-operative counselling and area for appointment fixing and cash 
collection.
i. Patient examination area

Depending upon the size of the clinic and number of surgeons, the 
number of consultation room can vary. It is ideal that the whole 
examination can be completed in one room.  There is of course a need 
for a separate optometrist room, in addition to the consultation room 
for the preliminary work up. A typical consultation room should have 

a)  Preferably a combo unit with a reclining chair that can be adjusted 
both for slit lamp examination and indirect ophthalmoscopy.

b)  The unit comes with visual acuity chart and power supply for streak 
retinoscopy and direct ophthalmoscope.

c)   Applanation tonometer is an absolute must in a vitreo-retinal unit.  
It may be a good idea to keep ‘tonopen’, since there are some patients 
with vitreo-retinal diseases in whom this may be the only way of 
recording the intraocular pressure.

d)  An X-ray lobby is also essential in the OPD consultation room because 
CT scans and MRIs may have to be viewed depending upon the type 
of vitreo-retinal practice (trauma cases, intraocular tumours).

e)  In addition to a +20D lens for routine indirect ophthalmoscopy, a 
+78D lens is mandatory to evaluate the posterior pole using slit 
lamp biomicroscopy. The slit lamp should be of good quality since 
evaluation of the macula may not be possible otherwise.  
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f)   Gonioscope is also a necessity especially to rule out rubeosis in the 
angle in diabetic patients and patients with vein occlusion. A four 
mirror gonioscope is adequate.

g)  It is a good practice to have a box with emergency drugs. These 
should include adrenaline, hydrocortisone, nitroglycerine, normal 
saline and 5% Dextrose bottles, IV drip set, venflon, sterile syringes 
and needles, analgesics etc.

h)  The chair on which the surgeon sits in the OPD should ideally be 
a simple round stool with cushion, which is adjustable in height by 
hydraulic mechanism.  Failure to adjust the height for each patient 
can in the long run lead to several problems affecting the cervical 
or lumbar spine.  There should also be a cleaning cloth set aside for 
the +20D and +78D lenses.  Special non-scratch cloths are available.  
The lenses should be kept covered at all times except when in actual 
use.

i)   In solo practice the consultation room can itself have ultrasonography 
and laser photocoagulation instrumentations.  In most other cases it 
is best to have a separate room for these two investigations.

j)   A small trolley or tray should be available with the following 
things.
a) Box with tissues
b) Sterile fluorescein strips 
c)  Methyl cellulose for gonioscopy or contact lens examination,
d) Proparacaine eye drops
e)  Bacillocid (for cleaning the applanating prism between the 

cases)
f)   5% Povidine Iodine eye preparation (useful for suture removal, 

foreign body removal from cornea etc.,)
k)  Consultation room should have a dual illumination- the regular 

tube lights and an adjustable illumination light that is kept on 
while doing indirect ophthalmoscopy etc.
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ii. Maintenance of the OPD instruments��

In order to prolong the life of the instruments the following simple 
practices can be implemented.

a)  The ophthalmoscope should be kept inside its box and it is opened 
only at the beginning of the day and should be kept back in its 
box at the end of the day. If it is a solo practice and if the surgeon 
has refractive error, the refractive error can be incorporated in the 
spectacle-mounted ophthalmoscope. For easy practice, it may be a 
good idea to have two consultation rooms next to each other with a 
separate connection for the doctor, so that one patient can be made to 
sit in the next room while the doctor is examining the other patient.  
The minimum requirement in the OPD for investigational facilities 
would include ultrasonography, fundus fluorescein angiography and 
may be optical coherence tomography.  

b)  The OPD therapeutic facilities would include laser photocoagulation 
both slit lamp delivery and indirect delivery.  Although it is ideal to 
have a green laser and a diode laser, for all practical purposes a 
green laser may suffice.

c)   Frequency double nd. YAG laser or any other solid state laser should 
serve the purpose needs of the green laser.

iii.  Care in maintaining the OPD investigational devices��

 The weak links in these instruments are the fiber optic cables. The 
connection to the instruments can potentially break with the slightest 
tug and make it non functional.  It is important to keep the cables off 
the ground so that one may not trip on the cable accidentally. It is useful 
to have a viewing station for angiography next to the laser machine. 
This is especially needed for treating conditions such as central serous 
retinopathy, choroidal neovascular membrane etc., 
 Fluorescein angiography unit�� ICG facility is optional.  There 
should be a good data base maintenance and retrieval system for the 
angiograms.  Similarly ultrasonography images can also be maintained 
in an electronic format in a common data base.
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Fluorescein angiography unit��  

Ultrasonography Unit

Laser Photocoagulation Unit��

Fundus camera for fluorescein angiography
Sterile sodium fluorescein vials
Venflon
Emergency drugs
Oxygen and ambubag
Telephone for emergencies 

Ultrasonography machine
A-and B-scan probes
Coupling agent
Reclining chair / couch
Electronic capture facility

Laser machine
Revolving stools for patient and doctor
Couch or trolley – for indirect delivery system
X-ray viewing box – for display of angiograms or 
Computer viewing station for seeing images
Lenses:  - Goldmann 3 – mirror lens
 - Mainster lens
Optional -  Trans equatorial lens and high  

mag lens for macular treatment
Methylcellulose 
Indirect ophthalmoscope with +20D lens
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Operation Theatre Facilities��
 The space requirement for the operation theatre is more for vitreo-
retinal surgery than for routine anterior segment surgery.  This need 
is because of the wider array of instruments required and the fact that 
some of these cases will be operated under general anaesthesia.  An 
anaesthetist stand by is a must because many of these patients are 
systemically ill and may need close monitoring.  A separate room for 
infected cases is desirable. 

Major Instruments��

a)  Operating Microscope:  A good quality operating microscope with X 
Y coupling, focus, and zoom control is mandatory.  

b)  Facility for video recording by attaching a digital camera is 
mandatory.  Other attachments which are optional but desirable are 
BIOM attachment to the microscope.

c)   Vitrectomy machine�� There are plenty of options now for the 
vitrectomy machine.  However the surgeon must aim to have one that 
provides fragmatome as well.  Most machines come with diathermy 
endoilluminator, air pump etc., Some of the machines also come with 
laser photocoagulator. If one is purchasing a machine with gravity 
driven fluid infusion, the ceiling of the operating room should not be 
too low.

d) Cryo machine: A non-electrical cryo machine is required.
e)  Binocular indirect ophthalmoscopy: A spectacle-mounted 

ophthalmoscopy is preferable because it is easy to place on the 
surgeons head by the OT technician, without contaminating.

f)   Laser Photocoagulator: It should contain both endolaser delivery 
and indirect delivery system. 

g)  Visualization system: Two visualization systems should be available, 
the wide field system as well as the routine Lander’s system.   If wide 
field lens is being purchased, it is preferable to have one that can be 
autoclaved, so that it can be used for several cases in the same day.  
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h)  Boyle’s apparatus�� A Boyle’s apparatus with multi parameter 
monitoring is mandatory.  Even the cases with local anaesthesia 
should be monitored for pulse rate, blood pressure, ECG and Pulse 
oximetry.  

i)   The tray instruments are common for any surgery including needle 
holder, forceps, muscle hook, scissors etc.  Specifically for vitrectomy 
one may have to maintain a separate set of instruments containing 
infusion cannula ( 4mm and 6mm), scleral plugs, plug forceps, 300 
bent cannula, spare silicone tubing with adaptor, flute needles etc., 

j)   Most other instruments such as vitreous forceps etc., are usually 
individually packed and kept in the operation room in sterile 
condition. If required, the package is opened for use.  

k)  Similarly the laser probe, light pipe, cutter are also individually 
packed and sterilized and kept ready for use.

Consumables required��
Irrigating solution – Ringer lactate or BSS plus
Sutures - 7–0 Vicryl
 - 5 – 0 Dacron
 - 10 – 0 Nylon
Scleral buckling materials such as tires and encircling band
Silicone oil
Expansile gas
Liquid perfluro carbons
Trypan blue (for ILM staining)

Sterilization��
 Most of the instruments can be autoclaved except the fibre optic 
probes and other plastic tubes.  These are sterilized with ETO or by the 
plasma sterilizer. Gases are drawn into the sterile syringe through 2 
millipore filters placed in tandem.
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Draping system�� 
 The draping system as of today is pretty standard.  It involves 
plastic adhesive drape that is pasted across the eye with eyelids open.  A 
cut is made between the lids and the speculum is placed with the drape 
tucked around the lid margin. This will get the eyelashes away from 
the operative fields. As far as the vitreo-retinal surgery is concerned, 
in addition to the routine draping, there is need for a system to collect 
the effluent fluids.  These may be collected in a gutter created around 
the patient’s head.  In surgeries under local anesthesia oxygen must 
be delivered into the nose through tubing.  The draping should also 
ensure that the nose is clear and the drapes are not obstructing the 
free ventilation.

Miscellaneous�� 
 The theatre should also have a glucometer or other equivalent 
device to measure blood sugar. It is a good practice to check blood sugar 
just before the surgery or if need be, during the surgery.  
 A biomedical department is also important in view of the array of 
instruments that need to be maintained.  
 Uninterrupted power supply (UPS) is also required for the essential 
instruments such as vitrectomy machine, operating microscope and the 
ECG monitoring. Back up power supply in the form of generators is 
mandatory. The choice of in-patient treatment or ambulatory treatment 
is left to the discretion of the surgeon as well as availability of support 
systems.
 Theoretically vitreo-retinal surgeries can also be done on 
ambulatory basis although overnight stay may be desirable.

Instruction booklets�� 
 It is a good practice to create instruction booklets for the patients 
on specific diseases like diabetic retinopathy, retinal detachment etc., 
as well as instructions to be followed before and after the surgery.
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Conclusions��
 Creating a vitreo retinal unit is no different from any other 
specialty. It needs meticulous planning into every facet of its activity. 
Hence, a vitreoretinal surgeon has to necessarily double as a manager. 
It is best keep oneself in the shoes of each of the persons involved in 
the unit and plan. Likewise, mentally following an imaginary patient 
through the unit will generate lots of ideas. These should be noted 
down in sequential order and the list should be improved, based on 
discussion with well wishers and friends. One should have an open 
mind to absorb suggestions from others. 
While establishing a good unit is a difficult task, maintaining it is an 
even more difficult task. The stress should be on quality, an absolute 
intolerance to compromise, constant updating of knowledge and 
equipment and above all, keeping the interest of the patient highest.
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CASE REPORTCASE REPORT

Latanoprost Induced Herpes Simplex  
Virus Keratitis

Dr. Mohideen Abdul Kader, DNB., Dr. r. ramakrishnan, M.S.,   
Dr. Saurabh Mittal, DNB., Dr. Devendra Maheshwari, M.S.,

Introduction��
Latanoprost, a prostaglandin F2 alpha analogue, is widely used anti-
glaucoma drug. It was first advocated as an ocular hypotensive agent in 
1996 and is been increasingly used as a primary drug in management 
of glaucoma. It’s known side effects include hypertrichiasis, eyelid 
pigmentation, iris hyperpigmentation, anterior uveitis, cystoid 
macular edema and punctate epithelial keratitis. Casual association of 
latanoprost with recurrence of ocular herpes is reported and debated.  
Here, we report a case of primary herpes simplex virus (HSV) keratitis 
developing and re-occurring after initiation and on re-challenge with 
latanoprost.

Case report��
A 60-year-old female diagnosed as BE Primary Open Angle Glaucoma 
was initially treated with topical timolol maleate 0.5% twice daily. As 
her intraocular pressure was not controlled adequately with timolol 
maleate 0.5%, phacotrabeculectomy was performed in left eye and 
latanoprost 0.005% once daily as monotherapy was instituted in the 
right eye. After six weeks of initiation of latanoprost therapy, she 
developed acute onset of  pain in right eye. Slit-lamp examination and 
staining with 1% fluoroscein showed a typical dendritic lesion with 
terminal bulbs on the cornea of right eye. Absence of corneal sensation 
and presence of typical clinical features suggested dendritic corneal 
ulcer. As there was no prior history of herpetic keratitis, diagnosis of 
primary HSV keratitis was made. Suspecting latanoprost to be the 
triggering factor in development of HSV keratitis she was advised to 
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discontinue it and  was started on acyclovir eye ointment 3% five times 
daily. On subsequent follow-up after two weeks, the dendritic keratitis 
was healed; thus acyclovir ointment was discontinued, and topical 
timolol maleate 0.5% reinstituted. 
Patient reported to us six months later, with history of acute onset of 
pain in right eye after application of medications prescribed by her 
native ophthalmologist. Examination revealed recurrence of dentritic 
lesion in the inferonasal quadrant of cornea (figure 1) and offending 
drug was found to be latanoprost 0.005%. Latanoprost was promptly 
discontinued and topical acyclovir was started to control the active 
dentritic lesion. Timolol maleate 0.5% was reinstituted in right eye 
for glaucoma control and she was strictly advised against latanoprost 
use in future. No recurrence of dendrite or any epithelial erosion was 
observed on follow-up over next two years. 

Fig. 1: Fluorescein staining of right eye of patients on topical latanoprost, showing typical 
herpes simple� keratitis dendrite in inferonasal area of the cornea

Discussion��
Recurrence of HSV type-1 (HSV-1) infection in the eye is usually 
manifested as dendritic keratitis. In presence of triggering factor, latent 
HSV-1 in trigeminal ganglion is reactivated; the virus then migrates 
via the ophthalmic branch of fifth cranial nerve and replicates in 
relatively cool corneal epithelium. Many factors like trauma, surgery, 
infections, sunlight exposure, fever, emotional stress and menstruation 
have been reported to be associated with reactivation of HSV-1. Drugs 
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like epinephrine eye ointment and topical steroids are associated with 
activation of HSV-1 virus from its latent stage. 
Topical latanoprost and its preservative benzalkonium chloride are 
known to cause medicamentosa-induced epitheliopathy that may 
resemble a dendrite lesion. This epitheliopathy heals with cessation of 
the offending medication and supplementation of lubricating eye drops. 
However, the lesions observed in our case were of typical dendrite seen 
with HSV keratitis. Similar HSV related dendritic lesions of cornea 
and herpetic dermatitis of eyelid are reported in previous studies. But 
these case reports suggest that the ocular involvement was seen as re-
occurrence of initial herpetic disease of eye and none of them confirm 
the relation of latanoprost to HSV keratitis on drug re-challenge. In 
our reported case the latanoprost not only was responsible for primary 
occurrence of HSV keratitis but was also responsible for the reactivation 
of the disease on reinstitution of medicine. Furthermore, HSV keratitis 
responded promptly on stopping latanoprost and did not recur with 
topical timolol containing benzalkonium chloride as preservative. 
Recurrence of HSV keratitis with application of latanoprost strongly 
points out that the HSV keratitis was linked with use of latanoprost. 
Latanoprost, is an esterified prodrug, which gets activated by its 
enzymatic hydrolysis in the cornea to produce a biologically active 
acid. It also induces the release of endogenous prostaglandins in the 
iris and ciliary body. Prostaglandins may lead to breakdown of blood 
aqueous barrier, mediate an inflammatory response within the ocular 
tissues and produce biochemical disturbances within the cornea. This 
may trigger, by some unknown mechanism, the reactivation of the HSV 
in the trigeminal ganglion. This is evident from reports that shows 
prostaglandin synthatase inhibitors reduce the recurrence of epithelial 
HSV and that latanoprost may lead to increase severity of HSV keratitis 
in rabbit model.
The drawback of this report is that the occurrence of HSV in corneal 
lesion is not confirmed using laboratory techniques like polymerase 
chain reaction and tissue cell culture. Our diagnosis was based on clinical 
guidelines which suggest that typical clinical features of corneal lesion 
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are enough to make the diagnosis of HSV keratitis. The importance of 
this report lies in fact that association of latanoprost with HSV keratitis 
is confirmed on drug re-challenge and that this is the first case report 
of occurrence of HSV keratitis in individual of Indian origin (medline 
search). 
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Introduction 
 Hypertension is a major public health problem with an estimated 
prevalence rate among urban population ranging from 1.24% in 1949 to 
36.4% in 2003 and for rural people from 1.99% in 1958 to 21.2% in 1994. 
Pooling of epidemiological studies shows that hypertension is present 
in 25% urban and 10% rural subjects in India. At an underestimate, 
there are 31.5 million cases of hypertensive in rural and 34 million in 
urban populations. Hypertension has been ranked as the fourth largest 
mortality risk factor in the world, accounting for 6% of all deaths. Only 
one out of every four cases of hypertensive detected during a survey 
were aware of his disease, and even among these three-fourths were 
either untreated or inadequately controlled. Among the varied dreaded 
complications of hypertension, its affection in the eye as hypertensive 
retinopathy is well known. However choroidal involvement also occurs, 
which can cause reversible or irreversible visual loss because it is most 
often ignored as it mimics many other diseases. We present three cases, 
of hypertensive choroidopathy which were not suspected as the first 
clinical diagnosis.

Case 1
 60 year old female presented with bilateral defective vision of one 
month duration.  Best corrected visual acuity (BCVA) was 6/12 and 
6/18 in right and left eye respectively. Intraocular pressure was 16 and 
17mmHg in right eye and left eye respectively. Anterior segment was 
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normal in both eyes. Fundoscopy finding of right eye (Fig1) revealed 
clear media, choroidal folds and serous retinal detachment and of the 
left eye (Fig2) revealed hyperemic disc with serous retinal detachment. 
She was newly diagnosed hypertensive with a blood pressure (BP) of 
260/140 mmHg measured in both arms. 

Fig1. Fundus photograph of right eye showed choroidal folds and serous retinal detachment 
wi�� �b���� ������ ��fl�x.

Fig2. Fundus photograph of left eye showed hyperemic disc with serous retinal 
detachment.

 Ultrasonography (USG) of both eye confirmed retinochoroidosceral 
(RCS) thickening and serous retinal detachment. Fundus fluorescein 
angiography (FFA) in both eyes revealed delayed filling of choroidal 
vessels, optic disc leak in the late stage (Fig3). Hematological 
examination was normal. The differential diagnosis of Vogt Koyanagi 
Harada (VKH), posterior scleritis and acute posterior multifocal placoid 
pigment epitheliopathy (APMPPE) were ruled out by history, slit lamp, 
indirect ophthalmoscopy, USG and FFA. With evidence of FFA and 
the demonstration of high blood pressure a diagnosis of hypertensive 
choroidopathy was made. The patient was advised to control her blood 
pressure and was started on antihypertensives. One month follow up 
showed settled exudative retinal detachment and BCVA of 6/6p and 
6/9 in right and left eye respectively. Blood pressure was controlled at 
120/80 mmHg. She maintained the same vision over a six month follow 
up.
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Fig. 3A: Fundus Fluorescein photograph showing choroidal ischemia, initial 
�y��fl�����c��c�.
Fig. 3B: F������ F������c�i� �����g��� ���wi�g ���� �y���fl�����c��c�

Case 2
 25 year old male came with bilateral defective vision and headache 
of one week duration. BCVA in both eyes was 6/9. Anterior segment 
examinations of both eyes were normal. Posterior segment of right 
eye revealed hyperemia of disc, internal limiting membrane folds and 
exudative retinal detachment and left eye revealed hyperemia of disc, 
cotton wool spots and serous retinal detachment. Blood pressure was 
220/120 mmHg. Routine blood tests were normal and urine albumin was 
++. Based on FFA and high blood pressure diagnosis of hypertensive 
choroidopathy was made and patient was started on antihypertensive 
drugs. After one month follow up, BCVA of 6/6 both eyes was maintained 
over a year, with a controlled blood pressure of 130/82 mmHg.

Case 3
 43 years old male presented with a history of defective vision of 
one month duration. His BCVA was 6/12 right eye and 3/60 left eye. He 
was not a known hypertensive, but BP recorded showed an increased 
pressure of 200/120 mmHg. Intraocular pressure was 18mm Hg both 
eyes and anterior segment was normal. Dilated fundus showed serous 
elevation with disc edema and hard exudates in both eyes. FFA showed 
a delayed choroidal filling. Correlating all the finding, a diagnosis of 
hypertensive choroidopathy was made. .He was asked to strictly control 
his blood pressure. One    month follow up showed BCVA 6/6 right eye 
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and 6/18 left eye. Dilated fundus showed decreased serous elevation and 
few localized elevation around the disc and macula left eye. Posterior 
subtenons steroid was given in the left eye and two months later, his 
BCVA was maintained at 6/6 right eye and improved in left eye to 6/12. 
BP was stabilized at 130/90 mm Hg. Dilated fundus showed complete 
resolution of serous elevation and disc edema but left eye had some 
retinal pigment epithelial changes at the foveal region.

Discussion
 It’s well known that systemic manifestations of uncontrolled 
hypertension are diverse. Ocular involvement is one such manifestation 
which can be in the form of hypertensive retinopathy, choroidopathy 
or optic neuropathy as described by Kishi    S et al. There is a 
large amount of literature on fundus changes in malignant arterial 
hypertension and hypertensive retinopathy. The choroidal vasculature 
is behind the retinal pigment epithelium and cannot be seen clearly by 
ophthalmoscopy, hence their changes have never attracted the attention 
of clinicians. Therefore, hypertensive retinopathy has widely been 
considered as the sole clinical entity representing all fundus changes. 
But hypertensive choroidopathy is an important fundus finding and can 
occur independently, or in combination with hypertensive retinopathy 
and if misdiagnosed or not treated in time, can lead to irreversible 
visual loss, as is evident in our third case.
 Hayreh et al reported choroidal vascular beds have different 
properties such as absence of auto regulatory mechanism and presence 
of sympathetic blood supply . Retinal circulation is capable of effectively 
auto regulating in response to acute elevated BP and shows marked 
vasoconstriction. Auto regulatory mechanism of choroidal circulation 
to acute rise in BP is not effective. In this situation, damage occurs 
to peri capillary arterioles and capillary bed, resulting in a fibrinoid 
occlusion of the vessels. Leakage of lipid, fibrin and fluid occurs 
through the Bruch’s membrane with damage to the overlying RPE. 
This effectively interrupts the zona occludentes of the RPE, leading 
to leakage of fluid into the sub retinal space. In chronic systemic 
hypertension, retinal changes usually predominate with cotton-wool 
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spots, retinal exudation, retinal hemorrhages as well as disc edema. 
If acceleration of hypertension occurs, decompensation of choroidal 
regulatory mechanisms may also be seen manifesting both as 
hypertensive retinopathy and choroidopathy. Therefore the choroidal 
and retinal vascular beds respond very differently to reno vascular 
malignant hypertension. Hayreh et al angiographically showed delayed 
patchy choroidal filling with late staining of the lesions, as seen in all 
our cases. Hypertensive choroidopathy manifests as Elschnigs spots, 
Siegrist’s Streaks and retinal detachment. Elschnigs spots are areas 
of retinal pigment epithelial proliferation in the center, surrounded by 
RPE atrophy, representing focal ischemic infarcts due to acute occlusion 
of the choriocapillaries or small choroidal arterioles. Siegrist streaks 
represent chains of pigment spots arranged like a string of beads 
lying on sclerosed choroidal vessels. Hypertensive choroidopathy and 
retinopathy are two different and entirely independent phenomenon 
and serous retinal detachment is not secondary to hypertensive 
retinopathy.
 In our first case it was initially diagnosed as VKH, but with a 
thorough history, laboratory investigation, FFA and blood pressure 
recording we came to a diagnosis of hypertensive choroidopathy. The 
other two cases were strongly suspected to be   posterior scleritis which 
was later ruled out. The differential diagnosis of VKH, posterior scleritis 
and APMPPE always comes into mind when we see hypertensive 
choroidopathy. But a through history, slit lamp, indirect ophthalmoscopy, 
USG and FFA examination can easily exclude them. In the third case, 
we injected posterior subtenons steriod as its role has been evaluated 
in cystoid macular edema and in central retinal vein occlusion.
 Hypertensive choroidopathy is an important clinical manifestation 
in hypertensive patients and can occur independently or in combination 
with hypertensive retinopathy. As evident in the cases presented above, 
when bilateral exudative retinal detachment develops with clinically 
no inflammatory signs in an apparently healthy person, it can provide 
a diagnostic dilemma. Prompt treatment with antihypertensives can 
restore good vision in such patients. Adequate control of the BP during 

Dr. Amit Basia -  - Hypertensive Choroidopathy- A Diagnostic Dilemma
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the early phases resulted in a rapid resolution of the detachments with 
minimal pigmentary changes. Moreover, accelerated hypertension 
is a medical emergency requiring prompt referral to physician and 
treatment. Hypertensive choroidopathy should be kept at the back of our 
mind in the differential diagnosis of exudative retinal detachment.
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CASE HISTOrY��

CASE1
 A 62 years old woman reported to us with complaints of severe drop 
in vision in both eyes for the past 2 years without any other positive history. 
Her  vision in both eyes were only CFCF with grade V black nuclear 
cataract .Posterior segment examination  through undilated pupil was 
not possible and even dilatation  would not make visualization of retina 
possible and hence dilated retinal examination was not performed. Her 
refraction recorded in the past  showed a hyperopia of + 2 Dsph in right 
eye and + 2.75 Dsph in left eye. On examination she was found to have 
2.2mm of central anterior chamber  depth. 
 Glaucoma work up showed gonioscopic angle of grade I, thick 
cornea in both eyes with average thickness of 610 microns. Intraocular 
pressure of 24 mmHg measured by applanation tonometery and UBM 
showed 16 degrees of average angle width in all quadrants, with anterior 
rotation of ciliary body and anterior placement of ciliary process. Her 
systemic examination was all within normal limits. She underwent an  
uneventful  temporal clear corneal phaco surgery with implantation of 
a Rezoom  multifocal IOL of power +22.5 Dsph in right eye , +23 Dsph 
in left eye and also  CTR implantation was done in both her eyes for 
better centration of IOL on a long term basis. Peripheral iridectomy 
was not performed because of temporal clear corneal phaco surgery.
 Intra-operatively she had dilatation of her eyes with topical 
cyclopentone and tropicamide in the usual manner. Phacoemulsification 
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with CTR & IOL implantation was performed in both her eyes with a 3 
days interval .Post-operatively she was treated with topical steroids in 
a tapering dose.
 Her vision in the post-operative period was normal and post-
operative course was uneventful. 6 months after surgery we dilated 
her eyes for posterior segment examination. Immediately following 
dilatation she had an acute rise in IOP of 46 mmHg in right eye and 
52 mmHg in left eye. The acute rise in IOP was successfully treated 
with systemic acetazolamide, mannitol, topical timolol maleate and 2% 
pilocarpine.Gonioscopy at the time of acute rise in IOP was grade II  and 
repeat  gonioscopy after reversal of primary angle closure was grade II 
, repeat UBM showed angle width very similar to pre-operative levels 
and central anterior chamber depth of 2.6 mm.

CASE 2
 A 49 year old woman reported to us with visual drop in both the 
eyes for the past 6 months without any other positive history. She had 
earlier undergone trabeculectomy with surgical peripheral iridectomy 
in both eyes elsewhere .On examination her visual acuity was 6/18 in 
both eyes with grade III nuclear sclerosis. Glaucoma work up showed 
gonioscopical narrow angles of grade I-II in all the quadrants, IOP was 
22mmHg, central corneal thickness was 560 microns on an average, 
central anterior chamber depth was 2.4mm, UBM measured angles 
of 18 degrees on average, and also anteriorly placed ciliary body was 
noticed. Optic nerve head examination showed a healthy optic nerve 
head with no glaucomatous changes and perimetry also did not show 
any glaucomatous field loss.RNFL was not performed because of media 
opacity due to cataract.
 Her systemic examination was within normal limits. She 
underwent temporal clear corneal phaco surgery with rezoom multifocal 
IOL and CTR implantation. Pre-operatively and intra-operatively her 
pupils were dilated for examination and did not show rise in IOP. Post-
operatively her vision improved to normal. Her post-operative course 
was uneventful and she was treated with topical steroids in a tapering 
dose. 3 months following surgery she underwent dilatation for retinal 
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examination, immediately after which her IOP increased upto 42mmHg 
in right eye and 48 mmHg in left eye and she was treated with the 
same regime as the previous patient. She was on 2% topical pilocarpine 
TID dose with which her pupils could constrict only to 4mm size and 
IOP remained persistently high at 30mmHg in both eyes for 3 weeks. 
Gonioscopic study of angle showed grade 0-I and UBM repeated, showed 
only a marginal increase in central anterior chamber depth by 0.3mm 
and otherwise angle findings were similar to pre-operative findings. 
 The above 2 cases are suggestive of primary acute angle closure 
in a pseudophakic eye with normal central anterior chamber depth 
and a narrow angle in the periphery with anterior placement of ciliary 
body and ciliary process, probably due to plateau iris syndrome. The 
second patient also had a patent surgical peripheral iridectomy and had 
a persistent rise in IOP for more than one month following the primary 
angle closure attack.

The issues on which we request your opinion are��

1.  Do you recommend peripheral iridectomy in such a situation in all 
your cases of plateau iris syndrome when you go through temporal 
clear corneal phaco surgery? 

2.  Do you recommend long term use of topical miotics in a pseudophakic  
eye with plateau iris syndrome irrespective of  whether you have 
performed a iridectomy or not?

3.  In plateau iris syndrome cases with peripheral iridectomy in 
pseudophakic or phakic eyes, how do you dilate for posterior segment 
examination and treatment, because in pseudophakic eyes 2 of our 
patients had gone in for acute primary angle closure attack after 
dilatation? 

4.  Do you believe in peripheral laser iridoplasty as a method of reducing 
peripheral crowding of iris at the angle in such circumstances? 

5.  After IOL surgery in plateau iris syndrome cases we have noticed a 
marginal increase in central anterior chamber depth with no change 
in angle configuration. How can we explain this?
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6. Do you implant CTR in all cases of higher end multifocals IOL 
implantation, like the Rezoom where we always perform a small 
central CCC of not more than 5mm?

Figure 1.UBM shows anterior rotation of the ciliary processes in the patient’s left eye.

Fig 2 Anterior-segment OCT  shows a patent peripheral iridectomy but also plateau iris 
syndrome.

Dr  L. Vijaya,M.S,
Sankara Nethralaya, Chennai

1. Do you recommend peripheral iridectomy in such a situation 
in all your cases of plateau iris syndrome when you go through 
temporal clear corneal phaco surgery?

 Pupillary block mechanism and plateau iris configuration are co-
existent in angle closure cases .Peripheral iridotomy is recommended 
to relieve any pupillary block component, which should not generally 
occur in a pseudophakic patient.

2. Do you recommend long term use of topical miotics in 
pseudophakic eye with plateau iris syndrome irrespective of  
whether you have performed a iridectomy or not ?

 Yes, if on using mydriatic there is increase in intraocular pressure, 
it is prudent to keep these patients on miotics like pilocarpine 2% 
irrespective of presence or absence of peripheral iridectomy.

3 In plateau iris syndrome cases with peripheral iridectomy in 
pseudophakic or phakic eyes, how do you dilate for posterior 
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segment examination and treatment, because in pseudophakic 
eyes 2 of our patients had gone in for acute primary angle 
closure attack after dilatation?

 Dilatation can be done with tropicamide eye drops as it can be reversed 
by pilocarpine eye drops, if there is an increase in intraocular pressure. 
Depending on the intraocular pressure and nerve damage we would 
also use either Oral Acetazolamide or IV mannitol as adjuvants to try 
and reduce the IOP.

4. Do you believe in peripheral laser iridoplasty as a method 
of reducing peripheral crowding of iris at the angle in such 
circumstance?

 Yes it is well documented. 
5. After IOL surgery in plateau iris syndrome cases we have 

noticed a marginal increase in central anterior chamber 
depth with no change in angle configuration. How can we 
explain this?

 Plateau iris has more to do with the ciliary processes.  Cataract 
surgery deepens the anterior chamber, widens the irido-corneal angle 
and reposits the ciliary processes posteriorly, so it can prevent further 
synechia formation and progressive lens-induced angle narrowing 
and plateau iris progression.

6. Do you implant CTr in all cases of higher end multifocals 
IOl implantation like the rezoom where we always perform a 
small central CCC of not more than 5mm?

 No. Implantation of CTR would be indicated in cases of zonular 
weakness for supporting the weak area to prevent long term 
decentration of the IOL. The amount of IOL decentration in patient 
with intact zonules has been studied in case of single piece and 
multipiece foldable hydrophobic acylic IOL and silicon IOL. The 
degree of decentration is negligible in long run to warrant use of 
CTR. There is still no randomised prospective trial to prove that CTR 
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implantation will prevent even this negligible decentration. Also the 
size of capsulorhexis 5mm is adequate as it is recommended to have 
about 1 mm overlap of the capsulorhexis margin over IOL optic. CTR 
implantation may not be a deterrent for capsular phimosis as has 
been reported.

Dr Nirmal Fredrick 
Nirmal Eye Care

1. Do you recommend peripheral iridectomy in such a situation 
in all your cases of plateau iris syndrome when you go through 
temporal clear corneal phaco surgery? 

 I would recommend preop YAG PI. Surgical peripheral iridotomy in all 
cases with preoperative occludable angles. An anterior chamber angle 
assessment by gonioscopy and /or UBM exam would be worthwhile in 
all cases of occludable angles and plateau iris syndrome.

2. Do you recommend long term use of topical miotics in a  
pseudophakic     eye with plateau iris syndrome irrespective 
of  whether you have performed a iridectomy or not?

 Long term use of miotics does not give any safety from future angle 
closure attacks,  when the eyes are dilated ( in both occludable angle 
or plateau iris syndrome cases).

3. In plateau iris syndrome cases with peripheral iridectomy in 
pseudophakic or  phakic eyes, how do you dilate for posterior 
segment examination and  treatment if required because in 
pseudophakic eyes 2 of our patients had gone  in  for acute 
primary angle closure attack after dilatation?

 I would suggest only mydriatics rather than cycloplegics to be used, 
since it would be easy to control or treat an acute attack. One can 
try gel preparations/ocuserts with phenylephrine, if he/she is not a 
hypertensive patient. Otherwise we have to view the fundus with small 
pupil indirect ophthalmoscope and 90D/78D slit lamp biomicroscopic 
examination.
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4. Do you believe in peripheral laser iridoplasty as a method 
of reducing peripheral   crowding of iris at the angle in such 
circumstances? 

 Peripheral iridoplasty is known to help in certain cases of peripheral 
crowding. including plateau Iris syndrome. There are no Indian 
studies to substantiate the role of peripheral iridoplasty in brown eyes 
or pigmented eyes. I have no personal experience on this procedure.

5. After IOL surgery in plateau iris syndrome cases, we have 
noticed a marginal   increase in central anterior chamber 
depth with no change in angle  configuration. How can we 
explain this? 

 Residual angle closure after iridotomy is common, especially in eyes 
with primary angle closure and poorly controlled IOP or glaucomatous 
optic neuropathy. In many cases, cataract surgery has been effective 
in resolving the residual angle closure after iridotomy and lower 
IOP, but in plateau iris syndrome this is not the case as iridociliary 
apposition persists after cataract extraction in plateau iris syndrome. 
This has been supported in many studies.

Dr Vanaja Vaithianathan.
Jothi Eye Care, Pondicherry.

1. Do you recommend peripheral iridectomy in such a situation 
in all your cases of plateau iris syndrome when you go through 
temporal clear corneal phaco surgery?

 In our hospital, we record intra-ocular pressure (IOP), after dilatation 
on all cataract patients in OPD and also on the day of surgery( by 
non-contact tonometer). If dilatation induced IOP rise is detected, we 
not only control IOP with topical, oral and intra venous antiglaucoma 
medicines, but also do a peripheral iridectomy, using a vitrectomy 
cutter, through one of the bimanual ports, since now almost all cases 
are done through temporal clear cornea. In case one, Nd Yag laser 
peripheral iridotomy should be done, keeping in mind the possibility 
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of combined Plateau iris and narrow angle mechanisms, causing IOP 
rise.

2. Do you recommend long term use of topical miotics in a 
pseudophakic eye with plateau iris syndrome irrespective of  
whether you have performed an iridectomy or not?

 If IOP rises only on dilatation, with normal baseline values and 
glaucoma tests like fields and fundus examination show no glaucoma 
progression, miotics can be avoided. Miotics themselves have risk of 
producing retinal detachment in pseudophakic eyes and in a case 
with refractive multifocal IOL miotics will nullify the multifocality.

3. In plateau iris syndrome cases with peripheral iridectomy in 
pseudophakic or phakic eyes, how do you dilate for posterior 
segment examination and treatment if required because in 
pseudophakic eyes 2 of our patients had gone in for acute 
primary angle closure attack after dilatation?

 Any patient, suspected to have IOP rise after dilatation should be 
dilated with Tropicamide eye drops 1% (applied only once) and IOP 
should be recorded within half an hour and fundus examination or 
treatment quickly completed. Like in the 2 cases given here, they 
should be given oral and topical anti-glaucoma medicines and if 
necessary even IV mannitol and quick reversal achieved without 
damage.  This, however cannot be done in patients with field damage, 
where in, either undilated examination is warranted, or dilatation 
can be done after laser iridoplasty.

4. Do you believe in peripheral laser iridoplasty as a method 
of reducing peripheral crowding of iris at the angle in such 
circumstances?

 I have done in one patient only and it did not help.  I actually did 
trabeculectomy in that patient, which is helpful to a certain extent, 
because whenever dilatation is done a little massaging will help in 
lowering the IOP and I did not give any oral anti-glaucoma medicines. 
Though the second patient looks like Plateau iris syndrome due to rise 



September 2007 149

in IOP occurring following dilatation inspite of PI, the persistently 
high IOP despite pupillary constriction should also make us doubt 
about the closure of the trabeculectomy bleb. A little massaging could 
have been tried for this patient?

 But laser iridoplasty should be tried in more cases, and may be more 
intensely than what I did and may be it would help.  I am in fact, 
motivated to try this, more in future.

5. After IOL surgery in plateau iris syndrome cases we have 
noticed a    marginal increase in central anterior chamber 
depth with no change in angle configuration how can we 
explain this?

 It is natural when the bulky, natural, biconvex lens is replaced by 
the flatter artificial IOL, the AC depth increases. But in a plateau 
iris syndrome the peripheral angle anatomy is unaltered and fixed 
and cannot be deepened, (due to anterior rotation of ciliary body, iris 
attachment etc.) and lens has no role there.

6. Do you implant CTr in all cases of higher end multifocal 
IOL implantation like the rezoom where we always perform 
a small central CCC of not more than 5mm?

 That was an excellent idea that I got from these 2 case presentations, 
in addition to all the thinking processes about plateau iris syndrome, 
multifocal IOL’s as a routine, etc. and I am contemplating CTR usage 
in all multifocal IOL’s in future.
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 To investigate how increasing torsional disparity affects clinical 
measures of the quality of binocular single vision. Synoptophore 
targets were adjusted to present varying degrees of torsional disparity 
(relative to the fusion-free rest position of the eyes) as might be 
observed in a patient with excyclotropia. Fine levels of stereopsis were 
decidedly affected at greater than 4 degrees of torsional disparity, 
while more gross levels were similarly affected beyond 6 degrees 
.Although human binocular vision can demonstrate the sensory 
capacity for cyclofusion beyond 10 degrees, torsional disparity of 6 
degrees or more, significantly degrades horizontal fusional vergence 
and stereopsis. Torsion in excess of this degree might therefore be a 
barrier to asymptomatic and comfortable binocular single vision and 
may require appropriate attention in the planning of more successful 
surgery for superior oblique palsy and cyclovertical incomitant 
strabismus.
J AAPOS. 2007 Apr;11(2):120-4.
 To assess the stability of visual acuity improvement during 
the first year after cessation of amblyopia treatment other than 
spectacle wear in children aged7 to 12 years. During the year 
following cessation of treatment, the cumulative probability of 
worsening visual acuity (_2 lines) was 7%(95% confidence interval, 
3%-17%); 82% of patients maintained an increase in visual acuity of 
10 letters or more, compared with their visual acuity before starting 
treatment. Visual acuity improvement occurring during amblyopia 
treatment is sustained in most children aged 7 to 12 years for at 
least one year after discontinuing treatment other than spectacle 
wear.
Arch Ophthalmol. 2007;125:655-659

Journal review
Dr. Sreepathi

Fellow, Paediatric Ophthalmology, Aravind Eye Hospital, Coimbatore.
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 Although idiopathic sixth (abducens) nerve paresis of childhood 
typically resolves within a few months, the paresis recurs in a minority 
of cases. Patients with recurrence were typically girls ( p _ 0.05) and 
were typically affected in the left eye ( p _ 0.05).
 All children who initially presented under 14 months of age and/or 
whose initial presentation was associated with vaccination developed 
recurrence. Seventy-three percent of second episodes occurred within 
one year of initial presentation. No children who initially presented 
after 12 years of age developed recurrence. When an otherwise normal 
child is diagnosed with idiopathic sixth nerve paresis, clinical features 
suggestive of later recurrence are female gender, left eye involvement, 
younger age, and recent vaccination. Recurrence is less likely if it has 
not occurred within one year of the initial event. 
(J AAPOS 2007; 11:452-455)
 The management of aphakia in children remains a challenge to 
paediatric ophthalmologists.
Abstract
 Purpose of the study is to report longer term results of transscleral 
sutured intraocular lens (TSSIOL) implantation in a sizable cohort 
of aphakic children, who were not suitable for contact lens wear and 
lacked adequate capsular support for sulcus fixation of an intraocular 
lens. Most common complications include intra ocular haemorrage 
(hyphema, vitreous hemorrhage and choroidal hemorrhage), ocular 
hypotony. Visual acuity improved post-operatively in seventy percent, 
while in remaining thirty percent visual acuity remained unchanged. 
TSSIOL implantation appears to be a safe and effective method for 
correcting aphakia in pediatric eyes that lack adequate capsular 
support. Safety over a follow-up period longer than the average 3 years 
reported here remains to be determined. The surgery is more difficult 
to perform than capsular-bag or sulcus implantation and potentially 
carries greater risks.
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Book review 
Dr. g. T. Sunil

Phacodynamics
Mastering the TOOLS and TECHNIQUES 

of Phacoemulsification surgery
Author – Dr Barry S Seibel 

Printed by Slack USA 
1st Indian Edition, 1997 
Indexed and illustrated 
203 pages, 2nd Edition

 Phacoemulsification was introduced by Dr Charles Kelman in 
1967. Despite the advantages it offered, the use of the technique did 
not explode until the last 10 years. Now with advanced technology, the 
surgeons are able to attack all grades of nuclei with ease. Dr Seibel 
has pioneered this special method of study to help surgeons across the 
world to develop a deeper understanding of the fundamental principles 
and minute details of phaco machine technology.  In this book, Dr Seibel 
has examined the intricate relationship between the surgeon and the 
phaco machine. This book is very useful for the phaco-novices to master 
the art and science of phacoemulsification
 The book is divided into five sections. Section I on machine 
technology, is about the schematic machine, the pumps, the relation 
between pump flow, irrigation and aspiration. The details of how 
the machine works is clearly explained with the  help of diagrams.  
The concepts regarding rise time, compliance, venting and surge are 
explained with great deal of clarity. 
 Section II deals with phaco-fluidics which explains the anterior 
chamber currents, flow rates, settings for sculpting or chopping the 
nucleus.

Consultant, Glaucoma Services, Sankara Nethralaya, Chennai.
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 Section III is an overview of phacoemulsification.  It briefs you 
on various techniques and the experiences you encounter in each step.  
These include tip manipulation during sculpting, hydrodelineation 
and dissection, nucleus rotation and clinical application of torque, 
nucleus fragmentation and settings during quadrant removal.  Section 
IV explains the irrigation and aspiration techniques. The removal of 
cortex, and different angled I-A tips have been explained with the help 
of illustrations.  
 Section V deals with the physics of capsulorrhexis.  This one 
surgical technique has been outstanding in changing the scenario for 
cataract surgery. The shearing and ripping technique with direction of 
concentration of forces has been explained with the help of figures.  The 
initiation, enlargement of rhexis along with combination techniques is 
dealt with here.  
 The revised, expanded, and updated Fourth Edition of this classic 
text includes over 300 simple, yet elegant, figures and illustrations 
detailing the latest machine technologies and surgical techniques. This 
explains all the latest advancements in phaco technology and surgery. 
New topics unique to this edition are Bimanual Microincision Phaco 
Ultrasound Power Modulations including Burst and Pulse Modes 
AquaLase and Laser Surgical Technologies Expanded Horizontal 
Chopping Techniques including PreChop Vertical Chopping Techniques 
and Instrumentation Bimanual Irrigation and Aspiration Phacodynamic 
Complications and Phacodynamics of Surgical Instrument Design 
 This is truly an international best seller.  Every surgeon learning 
phacoemulsification should read this book which helps to give a good 
start and further enhance his or her capability as a successful phaco-
surgeon. It will definitely be a valuable addition to all ophthalmic 
libraries.
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Instruction To Authors

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

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

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

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

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

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

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

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

8.  rEFErENCES�� The references should be given in numerical 
order in which they first appear in text and not in alphabetical 
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corresponding author will receive communication from the Editor, 
within two weeks of receiving the manuscript.  
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a.  Review articles: Can be on topics of relevance to clinical practice, 
research methodology, community ophthalmology or investigative 
work, of relevance to visual science. These articles should include 
up to date review of existing literature, and summarize the current 
status / preferred practice for that particular topic.

b.  Brief reports are short communication of new instruments, new 
laboratory techniques or surgical Techniques as well as interesting 
case reports with unique findings. They should follow the format 
– Introduction, case, and discussion.
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26-28th October 07   31st Annual Conference of M.P.State Ophthalmic
   Society “Chitranayan 2007”
   Contact person: Dr. Kuldeep Srivastava 
   Sadguru Netra Chikitsalaya, Jankikund, 
   Chitrakoot – 210 204 
   Tel: 07067 – 265320 Mobile : 09424617200

1-2nd December 07  VII ALL India Uveitis Conference
   Contact person: Dr. Dipankar, Dr. Kalyan Das
   Sri Sankara Nethralaya 
   Guwahati, Assam, Pin 781 028, India.
   Tel: 91-0361-2228879/802305516, 2228921/22,
   Fax: 91-0361-2228878,
   E-mail: usissn2007@sify.com 
   Website: http://www.ssnguwahati.org 

1-2nd December 07  Pediatric Ophthalmology, Strabismus and 
   Neuro – Ophthalmology, 
   Contact person: Dr. K.Ramesh
   L.V.Prasad Eye Institute, L.V.Prasad Marg, 
   Banjara Hills, Hyderabad – 500 034,
   Andra Pradesh.
   E-mail: rameshak@vpei.org , drrk123@rediffmail.com 
   Website: www.lvpei.org 
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7-9th December 07   17th Annual Conference of the Glaucoma 
   Society of India
   Contact person: Dr. Chandrima Paul 
   (Mob: 00919830079189)
   B B Eye Foundation, 2/5 Sarat Bose Road,
   Sukhsagar,
   1st and 2nd floors, Kolkata 700 020.
   Tel: 91 33 24746608/ 8816, Fax: 91 33 248662720, 
   E-mail: bbeyefoundation@yahoo.co.in      

7-9th December 07   Synergy 07, Silver Jubilee Scientific Meeting of
   Strabismological Society of India 
   Contact person: Dr. Sumitha Agarkar 
   (Tel: 044-28271616, 28233556, Fax: 91-44-28254180)
   Le Royal Meridien, 1, GST Road, Guindy, 
   Chennai – 600 032.
   Tel: 91-44-22314343, E-mail: drsar@snmail.org 

14-16th December 07 Bihar Ophthalmological Annual Conference 
   (EYECON – 2007)
   Contact person: Dr. C.S.Shah
   Masakchak, Bhagalpur – 821 001, Bihar.  
   Tel: 91-0641 – 2401234, Mobile : 09431295959, 
   E-mail: drcsshahbgp@yahoo.co.in 

31-3rd February 08    EYEINFO 2008 66th All India Ophthalmological 
   Conference – Bangalore 
   Contact person: Dr. K.S. Santhan Gopal, 
   (Tel: 080-25526944, Fax: 080 – 25526944)
   81, 1st Floor, 7th Cross, 4th Block, Karamangala, 
   Bangalore – 560 034, Karnataka, India 
   Tel: 9844110288 / 9448043140, 
   E-mail: aioc@eyeinfo2008.org
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8-10th August 08    56th Tamil Nadu Ophthalmic Association 
   Conference – Chennai 
   3rd OASIS Conference 
   Contact person: Dr. K. Prem Raj – Organizing 
   Secretary 
   120, Bazaar Road, Saidapet, Chennai – 600 015.     
   Tel:  91-44-24327736         

International Conferences��

8-10th February 08  ESCRS Winter Refractive Surgery Meeting in 
   Conjunction with the VII International Corneal
   Surgery and Disease Meeting – Barcelona, Spain

4-9th April 08  ASCRS- Chicago 2008

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

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



 Shut your eyes tight and try dancing in absolute darkness, 
with just the sound of anklets and the music to lead you on. Or 
confuse you.  But, it can be done and professionally at that. This 
article is about the visually challenged  but specially abled people-
the ‘blind dancers’.

Presentation of a spectacular ensemble in U.S. and Canada 
by visually impaired �� blind dancers from India

 P A N C H A V A K T r A M - A ballet on Shiva, the lord of 
elements, was a breathtaking production by ‘Articulate’ Bangalore, 
India. Trained through the unique “touch and feel” method, these 
blind dancers who are in their twenties, have given more than 1000 
performances in India and abroad. Intricate classical dance styles 
of India, which include Bharata-natyam, Kuchipudi, Yakshagana, 
Kathak, Perini, are seamlessly woven in their authentic form 
in this tapestry of breathtaking dance. Their  performance in 
“Panchavaktram” is further amazing for the reason that the 
elaborate movements are those not seen in the regular repertoire 
of the dance forms, but are a revival of a tradition whose references 
are more than 2500 years old.

Sky Is Not The Limit
Dr. Santhi Selvan, [M.S.Ophthal], FrCS [Edin],  

Lotus Hospital, Erode.



 Today Bose Gowda - one of the blind dancer is the lead dancer 
in the ensemble and has won the title of “Mayura” and the Young 
Achievers national award for achievement in creative work for the 
disabled.  

Natyanjali’s Blind dancers’ raving Performance in 
Houston

 Out of darkness, light; out of stillness, dance! Simply put, it 
was the gift of the inner vision of Natyanjali Blind Dancers from 
Bangalore. They were honoured with a Proclamation from the City 
of Houston declaring December 4th as “Natyanjali Blind Dancers 
Day”, an honour the troupe truly deserves. What is unique about 
this group is that the male dancers are all blind and the girls can 
see. But there was no sign at any time of the girls leading the blind 
through a splendid performance of Bharatanatyam, Kolattam, and 
Bhangra. 

Spectacular performance by Shree ramana Maharishi 
Academy for the Blind by TANA at calvary vision church, 
Blue Bell, PA  
 Minutes before the curtains go up, the trepidation-laced voices 
of the artists ask about the size of the audience. The auditorium is 



almost full, they are told. Encouraged, they perform brilliantly for 
nearly two hours. And the ensuing applause tells them what their 
eyes cannot see - the hall is indeed full. It was all the more special, 
since the artists were visually impaired or rather say “specially 
abled” and the performance was stellar. 
 

Dancing with the Inner Eye

 However, there were many questions. How can a visual and 
expressive form of classical art be taught to the sightless? This 
was the question most asked of the dance master Ashok Kumar, 
who has successfully trained many such dancers, which he started 
at the age of 21 years and does it dexterously, and the resulting 
product is a stunning work of art. He employs the “touch and 
feel method” to teach his students. From rhythmic movement to 
details of pose, posture and expressions, every basic step must be 



taught by using the hand and fingers. The students touch and feel 
the teacher’s feet, legs, arms and torso and mimic the movements, 
poses and mudras with their bodies.The dance floor will be specially 
arranged by marking out the stage with thin threads held down by 
tape, just so they could feel the outer boundaries. After that, it is 
just a matter of so-many steps forward, backward, right or left. 

Dance your heart out, no matter your ability.

 Alicia Alonso, (born December 21, 1920), is a Cuban prima 
ballerina assoluta and choreographer. She is considered a legend 
in ballets. Since she was nineteen, Alicia was afflicted with an eye 
defect [Retinal disorder] and was partially blind. Her partners 
always had to be in the exact place she expected them to be, and she 
used lights in different parts of the stage to guide her. From Women 
in World History, Alonso later recalled her post operative period of 
RD surgery, “I danced in my mind. Blinded, motionless, flat on my  
back, I taught myself to dance Giselle.” In 1948, even through her 
blindness she established the first major ballet company in Cuba.

Dance Companies for People who are  Blind or Low-visioned 
in west and east
 At the moment there is a great deal of innovative work going 
on in the field of blind dancers. The Third St. Ensemble Company, 
based in Tuscon in the United States, has a mixed company of 



children, youngsters, blind and deaf dancers who are trained to 
dance by contact improvisation technique where ‘the blind and 
sighted move together’. Contact improvisation is sometimes called 
an art sport because it combines gymnastic and poetic qualities, a 
healing art - because it promotes physical and mental well-being. 
Kjersti Engebrigtsen a Norwegian dance movement therapist 
writes. ‘I have had blind pupils in the groups of children with 
special needs with whom I have had the pleasure of working. Some 
of them were in wheelchairs with no voluntary movement. Their 
class teachers and I worked on the floor with them. Usually the 
pupil was positioned between our outstretched legs leaning back 
against our chests for spinal support. We never, ever manipulated 
their limbs. The sessions were mainly about gentle movements 
to music with sensory elements such as texture, smell and light 
included’. ”You don’t need to see to do it,” says dancer and Royal 
New Zealand Foundation for the Blind member Rhonda Du Toit. 
”All you need is to have balance, feeling and a lot of imagination.”  
 The success of these group of  blind dancers proves that 
anything is possible for people who face special challenges, if the 
right opportunities are provided and sometimes the best solutions 
come not from high tech medicine but from simple day to day type 
of activities. True beauty is expressed by these blind artists who 
do not have the ability to see the joy their performance gives to 
others. Heartfelt appreciation go out to all who have the talent, 
the will and the courage to take up such a task.
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Anterior Segment Evaluation In Blunt  
Injuries to the Eyeball 

Dr. K.Vasantha

 Whenever a patient presents to the casualty with any injury the mode of 
injury must be clearly elicited. Many times perforations and intra ocular foreign 
bodies are missed due to improper history taking.
 Hemorrhagic chemosis, decreased tension or gross loss of vision must make 
one think of scleral rupture. These eyes must be thoroughly examined and even 
surgical exploration must be done to rule out scleral rupture.
 Do not give a good prognosis as the patient may be having posterior segment 
lesions and may develop retinal detachment and glaucoma later.
Hyphaema: Level must be noted.
 Slit lamp examination for cells in anterior chamber.
 Look for any change in the depth of the A.C.
 Examine the pupil. This gives an idea about the optic nerve (constricted in 
axonal irritation, traumatic dilatation due to injury to the axons, which may be 
permanent).
 Examine the other eye. Rule out any minor injuries. There may be some 
pre-existing lesions in that eye.
 Note down the vision.
 Once the blood has cleared, examine the eye for any associated injuries in 
the anterior and posterior segment.
Treatment: For hyphaema
 Advise admission.
 Bed rest
 If the patient is on aspirin, stop it.
 Atropine, if there are signs of iridocyclitis.
 Paracetamol for the pain. This has some anti inflammatory effect also.

RIOGOH – Chief Cornea Department, Egmore, Chennai



 Measure IOP with non-contact tonometer and give beta blockers if the IOP 
is high. If it is very high, give oral acetazolamide and IV mannitol.
 Antiemetics are given as some patients develop nausea even when the IOP 
is not high.
 Steroids are often needed as these patients have some amount of 
iridocyclitis.
 If hyphaema persists for more than a week and if there are signs of corneal 
blood staining, paracentesis must be done to clear the anterior chamber.
 Discharge the patient when the blood is completely cleared and when there 
are no signs of rebleeding.
 Keep the patient on steroids till the anterior chamber becomes quiet.
 Examine the patient regularly for any retinal tears and dialysis. After four 
weeks, do a gonioscopy and indirect ophthalmoscopy before finally discharging 
the patient. Rule out angle recession which is present in more than 40% of cases. 
Warn the patient about possible development of glaucoma.
 Since neovascular glaucoma, retinoblastoma and juvenile xanthogranuloma 
can cause spontaneous bleeding, look for these lesions. Patients will erroneously 
attribute some mild injury to this. 
For subluxated lens:
 For subluxated lens with shallow anterior chamber, do a yag laser PI to 
prevent any secondary glaucoma due to pupillary block. 
 When there is subluxation with deep A.C, which denotes loss of more number 
of zonules, look for vitreous disturbance. Check the IOP.
 If there are no lens changes and the IOP is normal, only the refractive error 
must be corrected and surgery can be deferred.
 If the lens is cataractous, lens removal and scleral fixation of lens may be 
needed. 


