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Dear ROS Members,

I would like to express my heartfelt thanks to all of you for giving me
the opportunity to serve as an Editor Journal of our prestigious
Rajasthan Ophthalmological Society (ROS). This journal is brought
to you after a small hiatus as all of us faced the challenges posed by the
COVID-19 pandemic.

It gives me immense pleasure to present RJO 2021. This issue
contains several articles useful in our day-to-day ophthalmology
practice. A galaxy of renowned ophthalmologists have shared case
reports, research studies, articles on retinoblastoma, phaco in small
pupil, SMILE refractive surgery, management of infective keratitis
and therapeutic modalities for ARMD. In addition to clinical
ophthalmology articles, tips to restore dignity of medical
(ophthalmic) profession and secrets of successful ophthalmic practice
are also shared.

I'sincerely thank all the esteemed authors for submitting their valuable
articles for publication in RJO and also all other authors whose articles
could not be included in this issue. I would like to encourage them to
send these for the next issue.

My sincere thanks to editorial board members for their support and
encouragement. The PDF version of this issue will also be made
available to all members in their inbox and also on the website of ROS.

I look forward to receiving your valuable feedback and suggestions.

Wishing you a great scientific feast.

Dr. Suresh K. Pandey

Editor Journal and Proceedings,

Rajasthan Ophthalmological Society (ROS)
E-mail:suresh.pandey@gmail.com



RECENT ADVANCES
Recent Advances in Retinoblastoma during COVID-19 Times

Dr. Rolika Bansal, MS, Dr. Santosh G Honavar, MD, FACS, FRCOphth
Centre for Sight, Hyderabad, India
E-mail: santosh.honavar@gmail.com

INTRODUCTION

Considering the advent of the coronavirus SARS-CoV-2 and the associated COVID-19
pandemic, the world has seen a stand-still like never before. As the World Health Organization
(WHO) declared COVID-19, a Public Health Emergency of International Concern (PHEIC)!, a
world-wide lockdown was announced and the medical practice and patterns were adversely
affected due to the inability of patients to reach their primary treating centre. The pandemic
affected the management patterns of several diseases in the world of oncology? including
pediatric cancers like retinoblastoma. Several protocols were introduced for the management of

children with retinoblastoma affected due to the delay in treatment.>*

Based on the in-depth examination under anesthesia at the time of presentation after loss-
to-follow up (LFU), in retinoblastoma patients, the clinicians are required to tailor the
management to ensure life, globe and vision salvage to the best of their capacity.>’As a
consequence, the need for a clear understanding of the importance of the recent advances of

retinoblastoma management, is advocated.
Here, we are enlisting the recent advances in retinoblastoma treatment modalities.
SUPER-SELECTIVE OPHTHALMIC INTRA-ARTERIAL CHEMOTHERAPY (IAC)

Intra-arterial chemotherapy is a promising procedure requiring a well-crafted team of
ocular oncologists, pediatric oncologists, radiation interventionists, and occasionally neuro-
radiologists and neurosurgeons. Yamane et al, first introduced the technique of IAC for the
management of retinoblastoma®. After its introduction in 1998, the procedure has evolved
through different phases and has shown to be more effective than the conventional systemic

intravenous chemotherapy (IVC). Over the years, there have been tremendous developments.
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From selective ophthalmic artery infusion (SOAI)® to super-selective ophthalmic artery IAC’and
single drug protocols (with melphalan only)? to triple drug regimens (adding carboplatin and
topotecan).’In patients after LFU due to the COVID-19 pandemic, the technique of IAC has

shown excellent outcomes when used as secondary, tandem, bridge or rescue IAC.
Secondary IAC

Children either regressed or undergoing treatment prior to LFU have shown excellent
outcome with super-selective ophthalmic intra-arterial chemotherapy. The treatment is also

considered secondary when followed by failure of previous treatment.
Tandem [IAC

With the possibility of active tumor in both eyes, tandem IAC holds a good place in the

management with bilateral simultaneous delivery of IAC.
Bridge IAC

Considering the presentation, some children might require post-IVC initiation of IAC.
Rescue IAC

Children who have undergone IAC earlier, undergo re-initiation of IAC post COVID-19

pandemic for the tumor recurrence or subretinal seeds.

Acceptable standardized protocols of universal consensus are yet to be published,
however, a 4 weekly regimen of 3 sessions has been recommended considering the previous
studies.”!*1? With minimal systemic complications and maximum efficacy, IAC is a preferred
modality based on the systemic status of the children'>'*

30% to 100% and success rate of 91% to 100%.1

with a globe retention ranging from

INTRAVITREAL CHEMOTHERAPY (IVITC)

Due to LFU, focal or diffuse vitreous seeding i.e. spread of viable tumor cells within the
vitreous cavity (Figure 1), might occur and it is recommended to understand the importance of
intravitreal chemotherapy (IVitC). Previously salvage of vitreous seeds was attempted with

external beam radiotherapy, systemic chemotherapy and even enucleation. Intra-arterial
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chemotherapy also showed a complete response in 67% cases.” However, in 2015, Suzuki et al
brought in a revolution by introducing their decade long work on assessing safety and efficacy of
intra-vitreal melphalan for vitreous seeds showing complete remission in 68% cases with
retained vision in half of the cases and low risk of extra ocular tumor spread.'®Topotecan is less
toxic, more effective and can be spaced out to 3-weekly injections.!” In case of presence of tumor
or vitreous seeds at the site of planned needle entry, pars plana invasion of tumor and anterior

chamber seeding; IVitC is contra-indicated.'8

Figure 1: Intra-vitreal topotecan: (a) Diffuse clouds, spheres and dusts of vitreous seeds with
active retinal seeding (b) Four cycles of IVT administered at 4-weekly regimen with complete

regression of vitreous seeds.

PRECISION INTRAVITREAL CHEMOTHERAPY (P-IVITC)

Precision intravitreal chemotherapy (p-IVitC) introduced in 2018, is designed to treat
single or localized group of vitreous seeds under indirect ophthalmoscopy, using gravitational
force for obtaining higher efficacy. This technique reduced mean injection from 4-5 to 2.6 with a

prolonged tumor control at 10 months follow-up. '*2°

INTRACAMERAL CHEMOTHERAPY (ICAMC)

Due to the significant gap between treatment interventions, if the children develop focal
or diffuse anterior chamber seeds, it is recommended to give intracameral chemotherapy instead

of the older practices of immediate enucleation or anterior chamber plaque radiotherapy. In 2017
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Munier et al, introduced the technique of IcamCto provide tumoricidal doses localized to the
anterior chamber?'. Melphalan (15-20 pg/0.05mL) or topotecan (7.5 pg/0.015mL) are the

preferred dosages.
ICG ENHANCED TRANSPUPILLARY THERMOTHERAPY (TTT)

Transpupillary thermotherapy (TTT) is performed using a810 nm diode laser on
continuous mode. However, at times it is required to enhance the effect of TTT with 0.3-0.5
mg/kg infusion of ICG one minute prior to administration of TTT. This is preferred in tumors

with sub-optimal response to TTT on previous visits (Figure 2).

Figure 2: ICG enhanced TTT: (a) Active tumor along the superior-arcade with sub-optimal
response to TTT (b) Six sessions of ICG-enhanced TTT led to complete regression with flat scar.

PLAQUE BRACHYTHERAPY

Another recent advancement that comes handy in treatment of tumors showing suboptimal
response to other treatment modalities, especially after a significant LFU, is plaque
brachytherapy (Figure 3). Plaque brachytherapy can be used as secondary treatment for chemo-

resistant tumors (<16mm in largest basal diameter and > 3 to <9 mm in thickness).
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Figure 3: Plaque Brachytherapy: (a) An active chemo-resistant partly calcified tumor (b)

Excellent response to plaque brachytherapy with complete regression.
MULTI-MODAL MANAGEMENT OF ORBITAL RETINOBLASTOMA

In active cases before LFU, there are high chances of development of orbital retinoblastoma due
to the hiatus created in the treatment by the pandemic (Figure 4). Factors like invasion of orbit
and optic nerve are considered as factors for early prediction of metastatic retinoblastoma??.
However, due to LFU it might be difficult to recognize these factors and the child might present
at a stage of grave prognosis. In such cases, considering the high mortality rate, it is advocated to
proceed with a multimodal management wherein sequentially treatment is given i.e. neoadjuvant
high-dose chemotherapy, extended enucleation, stereotactic radiotherapy and additional adjuvant

chemotherapy to improve the outcome. >4

Figure 4: Orbital retinoblastoma: (a) Focal anterior chamber seeds with diffuse
neovascularization of iris and 360 degrees posterior synechiae and was advised to undergo
immediate enucleation. However, he was lost to follow-up due to the COVID-19 pandemic. (b)
After a LFU of 10 months the child came proptosis and an anterior staphyloma (c) After a further
LFU of 3 months the child developed Orbital retinoblastoma presenting as a fungating mass from

the right eye. (Courtesy - With permission from Indian Journal of Ophthalmology’).




CONCLUSION

The recent advances in retinoblastoma have played a significant role in altering the
morbidity and mortality spike created by the COVID-19 pandemic. A combination and
sequential approach adopted by the ocular oncologist based on the presentation (as per the
clinical examination under anesthesia, radiological and systemic assessment) after LFU results in

excellent tumor control and optimal vision, eye and life salvage.
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CURRENT OPHTHALMOLOGY

SMILE: A New Paradigm in Refractive Surgery

Dr. Sheetal Brar!, Dr. Sri Ganesh?

Nethradhama Superspeciality Eye Hospital, Bengaluru.

!Senior consultant & Director of education and research Nethradhama Superspeciality Eye
hospital, Bengaluru (E-email: brar sheetal@yahoo.co.in)

*Chairman & Medical Director, Nethradhama Superspeciality Eye Hospital, Bengaluru

INTRODUCTION AND BACKGROUND

Refractive lenticule extraction marks a paradigm shift in the field of refractive surgery
from the conventional flap-based corneal ablative procedures to flap-less extraction
of femtosecond laser-created intrastromal lenticules. Small incision lenticule extraction
(SMILE), a variant of refractive lenticule extraction technology is becoming increasingly
popular, as a flapless and minimally invasive form of laser vision correction (LVC) for the
treatment of myopia and myopic astigmatism. SMILE received Conformité Européenne (CE)
marking in 2009 and was approved by FDA in September 2016 after US pivotal studies.

Refractive surgery through laser vision correction (LVC) has evolved significantly within the
past few decades. From the first generation techniques involving surface ablation to Laser in situ
keratomileusis (LASIK), refractive surgery has now become intrastromal with the advent of
refractive lenticule extraction (ReLEx) technology.!! This procedure when performed through a
small incision (2—4 mm) was described as small incision lenticule extraction (SMILE), which is
essentially bladeless, flapless and minimally invasive technique compared to LASIK, where a
corneal flap is created using either a blade or a femtolaser.?!

In 1996, investigators first described the use of a picosecond laser to generate an intrastromal
lenticule that was removed manually after the flap was lifted. The main drawbacks of this
procedure, which was a precursor to modern refractive lenticule extraction was the relatively low
precision and accuracy of the laser. The switch to using a femtosecond laser improved the
precision of the laser according to the studies performed in rabbit eyes. (>4

Following the introduction of the VisuMax femtosecond laser, the intrastromal lenticule method
was reintroduced in a procedure called femtosecond lenticule extraction (FLEx). VisuMax




Femtosecond laser has a low-suction curved interface, and no suction ring is applied to the
eye. The optical system is designed with very high numerical aperture optics, thus allowing for
very tight concentration of femtosecond energy, very little collateral energy dissipation, and high
femtosecond spot placement accuracy. The 1043 nm laser fires at 500 kHz with a pulse duration
of 220-580 fs. Each femtosecond laser spot creates a photodisruption plane within the cornea. It
is possible with the VisuMax laser to create a three dimensional free - form incision plane
anywhere within the cornea, with a precise shape. This procedure creates a lenticule in the
cornea which can be extracted through a small incision and thus correction of myopic refractive
error. The overall efficacy of SMILE is dependent on whether these technical design elements
can deliver the precision required for refractive lenticule creation.

PRINCIPLES AND SURGICAL TECHNIQUE

SMILE is usually performed as a day care procedure under topical anesthesia. A curved contact
patient interface is used to couple to the femtosecond laser. As the cornea touches the contact
glass, a meniscus of tear film appears, and the patient is able to see the
fixation target which appears as a green flashing light, clearly because the vergence of the
fixation beam is focused according to the patient’s refraction.>’At this point, the patient is
instructed to look directly at the green light which essentially infers that the centration in SMILE
is patient controlled and is fixed on the visual axis of the eye.[®] Once the centration is confirmed,
the suction is activated to fixate the eye in this position. After adequate suction is established, the
patient is instructed to hold still, and not to follow the green light if it shifts or to search for it
when it disappears.

The centration can also be confirmed by the surgeon using the infrared light, after which the
laser is fired. The patient is able to maintain fixation once the suction is activated, and during
initial stage of laser delivery due to a much lower intraocular pressure (IOP), as compared to
other femtolaser systems.!”) The lower IOP is mainly attributed to the corneal suction and curved
contact glass present in theVisuMax femtosecond laser system. IntralLase femtosecond laser has
a very strong suction and can cause the patient’s vision to black out during the procedure. With
the VisuMax, on the other hand, the suction from the curved applanation cone on the cornea is
much lesser, which helps to maintain the visibility of the green fixation light throughout the
docking process, and leads to lesser incidence of subconjunctival hemorrhages.

The laser first creates the lower interface of the intrastromal lenticule in a spiral in pattern
(out-to-in direction), followed by a 360° side cut, followed by creation of the upper interface in a
spiral out pattern (in-to-out direction), known as the cap, and finally, a 2-4 mm access incision
(usually superior or super temporal) that connects the cap interface to the corneal surface [Figure
1]. Total suction time is approximately 25-35 s (depending on the mode used) and is
independent of refractive error treated. For removal of the lenticule, the small incision is opened
and the upper and lower interfaces of the lenticule are identified to define the tissue planes.
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The eye may be stabilized with a fixation forceps to have better control while separating the
surgical planes. The upper interface is usually separated first using a blunt end of the dissector,
the movement of the instrument being in a windshield wiper like fashion with the fulcrum at the
center of the incision. The lower layer of the interface is then dissected in a similar fashion. Once
both interfaces are separated, and the lenticule is free, the tissue slides out along with the
dissector from the pocket or it is grasped with a pair of micro-forceps and extracted. The
lenticule is then examined by placing it on the surface of cornea for its integrity and any loss of
tissue [Figure 2].

At the end of the procedure, some surgeons prefer to flush/wash the interface with saline while
others do not perform this step for the concerns of corneal hydration and introduction of
infection. In our experience, minimal washing of the interface with balanced salt solution leads

RJO 2021




to better visual outcomes on postoperative day 1, possibly due to clearing of the Bowman's
membrane folds which occur due to sudden collapse of anterior corneal layers after the lenticule
is removed, and surgical manipulations.

PATIENT SELECTION

The SMILE procedure is approved for the treatment of myopia and myopic astigmatism for
myopia ranging from -1.00 D to -10.00 D sphere, cylinders from -0.75 D to -5 D and spherical
equivalent up to -12.50 D.

Preoperative evaluation is similar to that for patients undergoing photoablative procedures,
such as LASIK or photorefractive keratectomy (PRK).

Inclusion criteria: Age 18 years or older with documentation of stable manifest refraction for
l-year, soft contact lens use discontinued for 1 week and rigid gas permeable lens use
discontinued for 3 weeks prior to the procedure, minimum corneal thickness of 480 um, and
residual stromal bed of at least 280 um.

Exclusion Criteria: Evidence of residual or active ocular diseases such as herpetic keratitis,
uveitis, glaucoma, visually significant cataract, retinal diseases such as retinal dystrophies or
diabetic retinopathy, corneal dystrophies, keratoconus, history of corneal trauma or surgery,
severe/ untreated dry eyes , use of systemic medications likely to affect wound healing (e.g.,
corticosteroids or antimetabolites), immunocompromised state, women who are pregnant or
nursing.

ADVANTAGES OF SMILE

There are evidences showing long term safety, efficacy and stability of SMILE in treatment of
myopic and myopic astigmatism.!®]

From the patient’s perspective, this procedure is comfortable as it is painless and recovery is
quick.

There is no flap in this procedure therefore no flap related complications like flap striae or flap
displacement.

The centration of the cone can be altered during docking with large angle kappa. The green
fixation light in SMILE is fixed on the visual axis of the eye which is an advantage in large angle
kappa.

SMILE and Dry Eye: The cornea is one of the most densely innervated peripheral tissues in
humans. Nerve bundles within the anterior stroma grow radially inward from the periphery
I'The nerves then penetrate Bowman’s layer and create a dense

towards the central cornea. [1%!!
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network of nerve fibers, known as the sub basal nerve plexus by branching both vertically and
horizontally between Bowman’s layer and basal epithelial cells. In LASIK sub basal nerve
bundles and superficial stromal nerve bundles in the flap interface are cut by the microkeratome
or femtosecond laser, with only nerves entering the flap through hinge region being spared.
Subsequent excimer laser ablation severs further stromal nerve fiber bundles. Therefore, corneal
sensation can lead to a reduction in the blink rate, resulting in epitheliopathy due to the increased
ocular surface exposure and dry eye. [!%!3] While there are also other factors, it is generally
accepted that corneal denervation is the largest factor. [!4!°]

SMILE & Corneal Biomechanics: The biomechanical strength of the cornea is greater in its
anterior layer due to stronger intralamellar collagen bonding, and SMILE results in minimal
disruption of peripheral collagen fibers resulting in relatively better corneal biomechanics.
[16.17Whereas in LASIK and PRK, the anterior stromal lamellae are severed by the excimer laser
ablation and additionally by flap creation in LASIK, must leave the cornea with lesser
biomechanical strength than SMILE. Also, extended range of treatment is possible due to better
spherical aberration control as a result of better biomechanics.

Additionally, factors such as ambient air quality, temperature, and humidity are not as important for
SMILE in comparison to LASIK with respect to refractive outcomes. The refractive predictability
with the ReLEx procedure is better than with an excimer laser, especially for higher amounts of
refractive errors.

SMILE and Astigmatism

In ReLEx SMILE procedure, the potential sources of torsional errors could be static cyclotorsion
due to change in position from upright to supine, application of suction, speculum insertion, and
squeezing of the eye during docking, and hence, it may be important to compensate for these
cyclotorsional errors especially in higher degrees of astigmatism. Studies aiming at evaluating
the outcomes of astigmatism correction comparing LASIK with SMILE showed superior
outcomes with LASIK.I'31%2%Fyrthermore, studies by Kunert et al. and Sekundo et al. showed a

significant under correction of astigmatism with both FLEx and SMILE procedures respectively.
[2.21]

The probable explanation of these results could be the lack of an active eye-tracking software in
the VisuMax femto laser system. Since no definite method of cyclotorsion compensation exists
for ReLEX SMILE, this may also be considered a potential limitation of this procedure at
present. Previous studies on LASIK suggested that manual markings were equally safe and
effective as the automated dynamic eye trackers for cyclotorsion compensation during the
surgery.l?”l Based on these observations, our group attempted to investigate the feasibility of
manual compensation of the intraoperative torsional error using limbal markings as a guide, in
patients with significant myopic astigmatism undergoing ReLEx SMILE. Figure 3 shows the
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method of intraoperative cyclotorsion compensation followed in our study. In our prospective
study, manual compensation of cyclotorsion error resulted in favorable outcomes in patients with
myopic astigmatism treated with ReLEx SMILE. Results were analyzed by categorizing the data
into two groups of low (-0.75—1.50D) and high (>-1.51D) astigmatism. It was observed that the
predictability and accuracy of cylinder correction were better in eyes with high astigmatism
compared to low astigmatism.!**) Based on the results of this study, preoperative limbal marking
for all eyes with astigmatism of 1.5 D or more and manual compensation of cyclotorsion was
recommended.
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LIMITATIONS

There are few limitations of this procedure such as absence of an active eye-tracking mechanism,
its inability to perform wavefront-guided or topography-guided treatments and induction of total
higher order aberrations.

Retreatment, hyperopia, mixed astigmatism treatments are not approved yet. However;
Hyperopia treatment is currently being studied. Preliminary results for hyperopia SMILE are
encouraging, however, long-term data on the safety and efficacy of hyperopic SMILE
are awaited until the software is available for commercial use.

COMPLICATIONS

Studies have reported a low incidence of complications related to SMILE. Since the procedure
can be technically challenging, compared to LASIK/PRK most of the complications have been
reported to have occurred early in the learning curve.Intraoperative complications such as
suction loss during docking, black spots due to meibomian secretions, epithelial abrasions, small
tears at the incision and cap perforation, Lenticule stuck on the cap, and difficult lenticule
extraction.
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Postoperative complications include trace haze, epithelial dryness in the immediate post-
operative period and interface infiltrates.

Another complication unique to SMILE is the presence of a lenticule remnant in the interface
due to inadvertent tearing of lenticule during its removal. Surgical exploration to remove the
lenticule remnant can be done or topography guided PTK/ PRK can also be attempted to correct
the irregular astigmatism.In our experience, it may be possible to extract such retained pieces of
lenticules as late as 9 months of the failed primary SMILE procedure.

VISUAL RECOVERY AND ENERGY OPTIMISATION IN SMILE

Visual recovery has been found to be slower in SMILE as compared with LASIK especially in
the hands of an inexperienced surgeon. This has been attributed to multiple factors such as
increased surgical manipulations to remove the lenticule and micro distortions in Bowman
membrane. With increase in experience of the surgeons who become more competent to
smoothly manoeuvre the lenticule, causing lesser trauma to the surrounding tissues early visual
recovery can be achieved.

In our experience with optimised laser, uniform bubble pattern is delivered after adjusting the
energy and spot spacing pattern and thus maximize the ease of tissue separation. An ideal bubble
pattern should be uniform in distribution and should be devoid of dense white spots(opaque
bubble layer)or dark spots which could be due to use of very low energy close to plasma
threshold. Another cause of dark spots is the presence of meibomian secretions, debris or fibers
on the surface of the contact glass. If there is opaque bubble layer (OBL) present, this means that
the energy is too high and the ease of dissection should be improved by incrementally reducing
the energy.

The research into energy and spot spacing settings has led to the conclusion that lenticule surface
regularity and visual outcomes are optimized by using lower energy and wider spot spacing.
Lower energy reduces the size of the bubbles, while wider spot spacing reduces the chance of
bubbles coalescing to form OBL. These two factors combine to maximize the lenticule surface

quality and regularity.[>*%3]

The quality of the interface is much more important in SMILE than in LASIK for the obvious
reason that the interfaces in SMILE define the stromal tissue that is removed to induce the
refractive correction. Therefore, it is to be expected that visual outcomes will be improved when
the lenticule surfaces are more regular.!¢]

RE-TREATMENT AFTER SMILE

There are many options for performing re-treatments after SMILE. The choice is often dictated
by the primary cap thickness and the availability of the technology. The cap may be converted
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into a flap and a thin-flap LASIK procedure may be performed. PRK may also be performed to
re-treat SMILE patients.

USES OF SMILE LENTICULE

The lenticule obtained from SMILE as its by-product can be used in the management of
keratoconus by inserting them into the lamellae at fixed depth followed by corneal collagen cross
linking. The lenticules can be used to seal corneal perforations.

The lenticule can be wused for potential treatment of moderate-to-high hyperopia
through a procedure called femtosecond intrastromal lenticule implantation (FILI).?"In this
procedure, a SMILE lenticule matched for the recipient’s refractive error was inserted into
an intrastromal pocket created into the recipient’s cornea.

CONCLUSION

The evolution of SMILE has introduced a new method for LVC. SMILE being a surgeon-based
procedure involves a learning curve, which can be negotiated by ensuring good docking,
optimizing energy levels, and gentle tissue handling. Outcomes may be further refined by
developing surgeon-specific nomograms and manual cyclotorsion compensation. Although
the outcomes of SMILE have been shown to be similar to LASIK in terms of safety and
predictability, evidence is increasing that SMILE may be better than LASIK in terms of corneal
biomechanics, postoperative dry eye and long-term stability of correction for high myopia.
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Phacoemulsification in eyes with a preoperative or intraoperative non-dilating small pupil, is
fraught with complications [1,2]. Understanding the small pupil is key to optimizing strategies to
deliver better outcomes.

Every eye is a potential IFIS candidate; surgeons must reduce their threshold for using pupil
expansion devices.

Most surgeons are skilled to performed safe surgery through a 5 — 6 mm pupil, provided the
pupil does not get smaller unpredictably. A pupil device improves results by removing that
element of unpredictability. Since its original association with tamsulosin intake, Intraoperative
Floppy Iris Syndrome (IFIS) has been positively correlated with a plethora of risk factors which
include: gender, age, hypertension, other al-adrenergic receptor antagonists, finasteride,
angiotensin II receptor inhibitors, benzodiazepines, antipsychotics, hypertension drugs and
decreased dilated pupil diameter [1,3,4].The risk of IFIS exists regardless of alpha antagonist
treatment, in eyes with 7.0 mm or smaller pupil [5].Hence, it would be prudent to consider every
eye a potential IFIS candidate. Increased patient expectations, surgeon's desire to consistently
deliver good outcomes, use of toric and premium lenses, and the availability of user-friendly
pupil expanders have reduced the surgeon's threshold to use one [6].In IFIS, neither Iris Hooks
nor Pupil Expanders can prevent Iris prolapse. (Fig 1)These pupil expansion devices provide a
valuable constant pupil size allowing adequate visibility for safe phacoemulsification. Iris
prolapse in a particular case depends on the severity or grade of IFIS and is not a measure of the
efficacy of the device used. The severity of IFIS depends on the extent of pathological damage to

the stroma and muscles of the Iris.




RELEASE POSTERIOR SYNECHIAE & PERIPUPILLARY MEMBRANES
COMPLETELY

Releasing the posterior synechiae and peeling the peri-pupillary membrane [7,8] followed by
intracameral injection of combination mydriatics and/ or viscoelastic may dilate the pupil
adequately. It is important to sweep the spatula under the Iris to release extensive or total

posterior synechiae [9] which may be tying down the Iris to the lens capsule.

INTRACAMERAL INJECTION OF COMBINATION MYDRIATICS AND LOCAL
ANAESTHETICS

Intracameral use of combination of epinephrine and lidocaine in fortified BSS as well as a
combination of cyclopentolate, phenylephrine, and lidocaine has been shown to provide effective
dilatation [10].However, these “homemade” cocktails can lead to dilution errors and accidental
use of medications containing preservatives, which can lead to toxic anterior segment syndrome
[11,12,13]. Currently, commercially available combination drug products are Omidria (Omeros
Corporation], Mydrane (Thea Pharmaceuticals Limited) and Phenocaine Plus (Entod
International).

INFLATION TEST: IDENTIFY THENON-ELASTIC RIGID PUPIL AND PREPARE IT
FOR PUPIL DEVICE PLACEMENT

Unlike with non-elastic miotic pupils, the IFIS pupil immediately snaps back to its original size
following attempts at stretching it [14]. Which means, small pupils are of two types, elastic &

non-elastic (rigid).
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An elastic pupil is expandable like a rubber band.(Fig 2) Whereas, a nonelastic rigid pupil is like
a string and is not expandable but tearable. It will not expand until the pupil is stretched to tear
the fibrous elements at the pupillary margin [15]. The elasticity of the pupil should be tested as
soon as the paracentesis is made. As the anterior chamber (AC) is inflated with BSS, the elastic
pupil expands momentarily and returns to its small size. On the other hand, a rigid pupil hardly
enlarges. (Figs 3 & 4) It would be logical to assume that pupils undergoing intraoperative miosis

are elastic in nature because they were reasonably dilated to start with.

ELASTICITY OF PUPIL & CHOICE OF PUPIL EXPANDER DEVICE: OVD/ IRIS
HOOKS/ PUPIL EXPANDERS

In non-elastic pupils associated with pseudoexfoliation, the iris sphincter demonstrates fibrotic

changes in the stromal and muscular elements [16,17]. For elastic pupils, ophthalmic

viscosurgical devices (OVD), Iris hooks or Pupil expanders may be chosen depending on pupil
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size, pupil co-morbidities and personal preference. However, rigid non-elastic fibrotic pupils can
be expanded only after stretching or tearing the fibrotic sphincter at the margin with significant
force either with two Kuglen hooks or with pupil expansion devices (Iris hooks or Pupil
Expanders). When stretched bimanually to 5 mm with two Kuglen hooks in all directions, the
stretching or tearing of the sphincter is symmetric and controlled, resulting in round pupils
postoperatively. This facilitates the placement of any pupil expander device. If Iris hooks or
Pupil Expanders are deployed in a non-elastic pupil without a prior bimanual stretch, the pupil is
torn irregularly due to uncontrolled asymmetric stretching. A stiff and bulky device like the
Malyugin Ring (Microsurgical Technology), I-Ring (Beaver-Visitec International) or APX
200pupil expander (APX Technology) may enlarge a rigid pupil but would be less maneuverable
and cause uncontrolled disfiguring sphincter tears and glare [6,18,19].The hair thin 0.075 mm
(75 micron) B-HEX Pupil Expander (Med Invent Devices) can easily expand an elastic pupil but
requires prior stretching of a non-elastic rigid pupil [6,15,20]. A bulky device occupies more
space in the AC and obstructs movement of instruments. The vertical profile of the Malyugin
ring at the corner scrolls is 0.7 to 0.9 mm which is significant in the presence of a shallow AC
because the scrolls occupy the mid-peripheral AC, which is shallower than the central part
[21].The thinner B-HEX occupies very little space and allows unhindered instrument movement
in the AC. The scrolls or pockets of some pupil expanders are thick biplanar structures. They
snag the self-sealing slit corneal incision during entry and exit and require an injector to
circumvent this problem. The thin profile and uniplanar design of B-HEX allow it to glide
through much smaller incisions without an injector using a 23 gauge Microforceps [6]. A 5.5 mm
pupil provided by a pupil expansion device is good enough for safe and effective
phacoemulsification [6].A larger expansion requires a larger device which is unwieldy [6]. With
present technology and fluidics, an assurance that the expander would maintain a 5.5 mm pupil
without collapsing, would encourage most surgeons to proceed with Phaco surgery [6]. Size for
size, a hexagon is much more efficacious than a square and is safer and practical. Geometrically,
between an equal sized square and hexagon having equal in circles, the square has a larger
circum-circle. (Fig 5)Hence, a square device is more likely to injure the angle [6]. Apart from the
additional incisions required, the additional operating time for iris hooks is more than that for
pupil expansion rings [22].When introducing instruments into the AC, it must be kept in mind

that Iris hooks elevate the pupil margin anteriorly to the limbal plane. Permanent changes to the
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shape and/ or size of the pupil by damaging the iris sphincter is more common with Iris hooks

compared to Pupil expansion rings [23].

VISCOMYDRIASIS

Healon 5 (2.3% sodium hyaluronate) has been found to be useful to achieve viscomydriasis in
patients with a small or constricted pupil especially in patients with IFIS and an atonic iris
[24].Viscomydriasis alone should be used with caution, as the limited duration of this effect will

likely not last throughout phacoemulsification if other pupil-related pathologies exist [25].

GENERAL TECHNIQUES TO FACILITATE USE OF IRIS HOOKS & PUPIL
EXPANDERS

Inflating the AC with viscoelastic flattens the iris against the lens capsule and makes it difficult
to engage iris hooks or pupil expanders to the pupil margin. A deep AC would also require the
devices to be inconveniently angled in an attempt to engage the pupil margin. It is preferable to
keep the AC a little shallow and inject viscoelastic under the pupil margin so that the iris is

bowing anteriorly and the pupil margin is lifted off from the anterior lens capsule [26].

IRIS HOOKS TIPS
A 0.5 mm incision is adequate to insert 4-0 or 5-0 Polypropylene or Nylon iris hooks. Larger

incisions may leak and allow Iris prolapse. A mark to identify the incisions either by nicking the
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conjunctiva or applying Trypan blue saves embarrassment as they can be very difficult to find. If
a hook is to be placed at the phaco incision it should be planned well in advance. Limbal
incisions beveled towards the endothelium help keep the Iris at a posterior plane. The stopper
should be retracted in advance to allow the hook enough length to reach the pupil margin. Using
the tented part of the pupil margin created by a previous hook to engage the subsequent hook,
makes engagement of successive iris hooks much easier. Over retraction and asymmetric
retraction of hooks is to be avoided. When used after a capsulorhexis, a second instrument or
spatula may be used to tent up the pupil margin to ensure that the capsulorhexis margin is not
engaged. In deep set eyes, the redundant part of the hooks beyond the stopper may be trimmed to
allow unhindered movement of the eyeball and instruments.

Iris Hooks Removal: Withdrawing the stopper and then advancing the hook disengages it from

the pupil margin. Thereafter, the hook is simply pulled and it straightens momentarily as it

traverses the paracentesis with no damage to the cornea.

PUPIL EXPANDER TIPS:

Malyugin Ring: It may be possible to engage the pupil margin into three scrolls in the first pass
but this should not be an obsession because the success depends on the pupil size, WTW, AC
depth, anterior lens contour etc. If the ring is lying on the iris, the possibility of endothelial touch
should be considered because the scrolls are at the mid periphery where the AC is shallower than
the centre. When the Malyugin ring is used after capsulorhexis, the gaps in the scrolls on the
sides of the device are not directly visible in the top view. Aligning these gaps to the pupillary
margin may be slightly difficult [21]. When the Malyugin ring is deformed during retraction, the
scrolls can unpredictably crush or release the pupil margin. This is because the scrolls behave

like a torsional spring and compression spring with narrowing of the gap as the arms are moved
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towards each other and vice versa [21]. Pressing down on the scrolls with a spatula as they are

retracted into the Injector tube prevents snagging of the scroll.

B-HEX Pupil Expander: The flanges should be held at the tabs with the tip of the jaws such
that the tips of the jaws are within the outer limit of the flange. In other words, when tucking,
the flange should be leading and not the Jaws. This allows the B-HEX to be carried to the
maximum extent into the AC in the first pass without the jaws knocking the angle or the Cornea
and the tucking is easier too.

Pre-stretching: 1f the Pupil is suspected to be non-elastic, stretching it to 5 mm is very helpful in
engaging the B-HEX. In rigid pupils, the flanges can also be tucked bimanually using a 23-gauge
forceps and a metal iris hook [21, 27]. If stretching is inadequate, it is often difficult to tuck the
third flange. If it is tucked in the presence of a rigid pupil, the B-HEX buckles.

Difficulty in tucking 3rd flange of B-HEX: This happens when a rigid pupil has not been
adequately stretched prior to engagement of the B-HEX. A safe remedy is to bimanually stretch
the unengaged part of the pupil with 2 Kuglen hooks. Now the third flange can be tucked easily.
Buckled B-HEX resulting in smaller than 5.5 mm expanded pupil: This happens when the third
flange of B-HEX is forcefully tucked in a rigid pupil which has not been stretched adequately
prior to engagement. An easy remedy is to gently bimanually stretch the ‘B-HEX-Pupil complex’
with 2 Kuglen hooks along the long diagonal of the hexagon(Figure 6).The stretching should be
gentle and only to the extent permitted by the circumference of the B-HEX. Or else, the B-HEX

may lose shape or break.

B-HEX Removal:_For removal through the main incision or side-port, the flange closest to the
incision is held and the notches on either side are disengaged and the B-HEX may be drawn out.

The trailing notches disengage spontaneously [6,26,28].

POST-OPERATIVE MEDICATIONS & FOLLOW UP
The use of pupil expansion devices may predispose eyes to increased risk of clinically significant
Pseudophakic cystoid macular edema(CME) due to peri-operative manipulation of the iris.

Effective anti-inflammatory treatment and follow-up are warranted in eyes with pupil expansion
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device. [29] The possibility of CME must be kept in mind and OCT should be performed at the

slightest suspicion.

SUMMARY
The elastic and non-elastic pupil needs to be differentiated. The choice of techniques and pupil
expansion devices should be timely and judicious. The threshold for using a pupil expansion

device should be very low because it could save serious complications.
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In today scenario, cataract surgery has been converted into refractive cataract surgery due to
patients enhanced expectations and new generation technology. Most of the patients want
emmetropia for distance as well as for near also. This change of mindset in patients caused
evolution of multifocal intraocular lens. These IOL’s have multiple rings around the center of
lens, which cause splitting of light and create multiple focal points and cover almost all distances
like distance, near and intermediate also. This seems to be ideal, but the negative side is that
these multiple focal points causes glare and halos, which creates lot of problems to the patients
and post-operative dissatisfaction. In this article, the author share pearls for getting the best

outcome after cataract surgery and multifocal IOL.

PATIENT SELECTION AND COUNSELING

Achieving a total or minimal spectacle independence with IOL’s is not easy task and require an
accurate IOL power calculation therefore proper patient selection, counseling remains the most
important step regarding multifocal lens. Because these patients pay more, definitely they are
more demanding. Always choose the patient with higher but realistic expectations, avoid fussy
patients having extraordinary wishes. Never select the patient only upon his/ her paying capacity
and patient demand, it should be according to patient profession and cataract work up profile.
Always counsel the patient for both eye surgeries required one by one with minimum gap to get
maximum results and minimize the glare and halos. These halos and glare reduce with time by
neuro-adaptation phenomenon. Never promise the patient for no requirement of spectacles

completely in future for any distance. Always tell the patient the there may be chances of




minimum glasses required for very far and very small near object. Overall the patient should
have realistic expectations regarding the surgery. Try the fact “under promise and over deliver".

Try to avoid these lenses in patients doing night driving frequently, professional drivers, pilots
due to significant glare. Keep in mind that not every currently available IOL is suitable for every
patient due to different routine activities and separate eye anatomy and physiology. These IOL’s

should be avoided in unilateral cataract.

PRE-OPERATIVE WORK-UP

The key of success is accurate and thorough workup in all cataract surgeries either monofocal,
toric or multifocal. Multifocal lenses require slight more diagnostic tools apart from routine
instruments. Detailed slit lamp examination should be done to rule out any central corneal
opacity. Keep in mind that minor nebular corneal opacity in central area can finish the whole
game. Any significant disease of the tear film must be treated before because meibomian gland
dysfunction can greatly disturb patients postoperatively.

Proper history should be taken to assess the visual potential, rule out amblyopia and glaucoma or
any finding that can hamper the visual outcome. Avoid cases like traumatic cataract, weak
zonules or pseudo-exfoliation due the chances of decentration of IOL later. Pathological pupil is
always a contraindication of multifocal lens. In unilateral cataract or already having monofocal
lens in other eye, multifocal IOL should not be used ideally because for optimal visual outcome,
the patient should have the same vision system in each eye.

Accurate biometry is must in all cases as post operative refractive error is not acceptable
specially in premium multifocal lenses. K reading should be accurate either by gold standard
manual keratometer or auto-refracto-keratometer or optical biometer or Pentacam. Best method
is try to match the two reading with two different equipments. This gives you the extra
confidence while putting in IOL formula. Avoid implanting a multifocal IOL in regular
astigmatism more than 0.75 D, because this will produce significant blur and there is no
predictable method available to correct the corneal astigmatism.

Axial length measurement can be done by ultrasound method (preferably immersion method) or
optical biometer with fixation point. The beginner surgeon should avoid multifocal lenses in high
myopes and high hyperopes as these patients have the chances of postoperative refractive

surprises, which is not acceptable.
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Precise IOL power calculation is very important for the successful visual outcome. Standard
formulas can be used in relation to axial length. SRK-II works well in routine axial lengths,
SRK-T in long eyes and Hoffer Q in short eyes can be used. Newer generation IOL formulas like
Haigis and Holladay 2 or online Barrett Universal Il formula can be used in extreme cases. But
avoid these IOL’s in extreme cases.

These IOL’s are not suitable in patients having or chances of having retinal pathology in future
like high myopia, diabetic retinopathy, uveitis, epiretinal membrane, etc. because the multiple
rings in optical zone disrupt the visualization of fundus and create problems in laser treatment

and vitreo-retinal surgeries.

ROLE OF THE OCT

Good macular function is necessary to get optimum outcome with any IOL, optical coherence
tomography (OCT) is done to rule out any subtle macular pathology not detectable in fundus
examination by ophthalmoscopy or slit lamp biomicroscopy. In multifocal IOL, we can’t afford
to miss anything abnormal in fovea so in few centers, OCT is a part of routine work up of all

premium cataract surgeries.

ROLE OF CORNEAL TOPOGRAPHY/PENTACAM

Corneal topography provides necessary information about corneal optical quality, corneal
astigmatism, corneal aberrations and keratoconus because suboptimal optics of cornea or post-
operative refractive error may spoil the premium IOL implantation. In this era, we also get the
patients undergone refractive surgery earlier. These patients can cause unpredictable results in
terms of post operative refractive error and high order aberrations due to modified central corneal
power . Topography or Tomography is the only tool to detect these cases and get dead centre
corneal refractive power in cases like post Lasik, post PRK or post keratoplasty because it gives
the corneal power of dead center of cornea. Also gives information about corneal spherical
aberration in form of Z4 value, helps to select the aspheric platform of multifocal IOL. The
normal cornea is prolate shaped, it means the steepest part in center of cornea, while periphery is
having flatter part. After myopic lasik, cornea becomes oblate means centrally flat and steeper in

periphery. So we have to use negative spherical platform according to Z4 value. In hyperopic

RJO 2021




lasik, cornea becomes hyperprolate means more steeper in center and flat in periphery, so we can
use normal conventional IOL or having lower negative sphericity.

It provides high order aberrations (HOA) information in the form of RMS value (Root Mean
Square) in central 4mm zone. The cut off value is 0.35. If RMS value is >0.35, this can be the
cause of dissatisfaction of patients when contrast sensitivity and visual acuity not improved as
expected (Figure 1). The surgeon should avoid implanting multifocal IOL in patients having

value more than 0.35. HOA value can also obtained by i7race Aberrometer.

Figure 1. Showing Z4 and RMS value in Pentacam. Note Z4 value is 0.19 and RMS value is 0.23
in this patient.

ANGLE KAPPA

Multifocal lens blogs are incomplete without discussion about angle kappa. It is the angle
between visual axis and pupillary axis. Visual axis coincides with the fovea and the sharpest
vision can be obtained along this line (Figure 2). It is clinically important to the refractive
surgeons because patients having large angle kappa characterize the center of the pupil does
not match the point through which a fovea-centric ray of light passes. Thus, any treatment that is
performed centered on the pupil results in a decentered ablation. This angle have importance in
multifocal lens also, not in monofocal IOL because monofocal IOL does not have steps or rings

on its surface. In multifocal IOL that is centered on the pupillary axis but not on the visual axis
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with large angle kappa would hit the surrounding ring instead of central zone. This creates the
photic phenomenon and patient would have lots of glare and always complains of not satisfying

with the results.

Figure 2. Angle kappa in normal eyes.

Normal values of angle kappa is less than 0.4 mm or <5 degree. It can be measured by
synoptophore or more accurately with iTrace aberrometer (Figures 2-4). iTrace actually shows
the image seen by patient before or after any eye surgery. So well centered IOL in the bag is not
sufficient, but try to align the center of the lens along visual axis, if possible (along the Purkinje
image just nasal to light reflex of the microscope). Avoid multifocal lenses in patients having

large angle kappa like high hyperopia.

Figure 3. Illustrates angle kappa digital value in iTrace Aberrometer (Note angle kappa value is

0.32 mm ).
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Figure 4. illustrates angle kappa value and HOA in iTrace. Note angle kappa value is 0.32 and
HOA value is 0.54, this patient is not fit for multifocal IOL due to high HOA value).

CHOICE OF IOL

The IOL choice should be discussed during the counseling and according to the need of patient
and independent of phaco-machine bundling but definitely it should depend upon operating
surgeon ease, comfort and experience. There is always the importance of well centered around
5.5mm continuous capsulorhexis for IOL centration during surgery and after surgery. Do not put
multifocal IOL in presence of intraoperative complications like posterior capsular rupture,
zonular dialysis, descemet’s detachment, pupillary damage. Always keep ready with spare
monofocal lens of same power and implant in above or any other complication, if occurs. Use
appropriate eye drops to prevent post operative cystoids macular edema and patient

dissatisfaction.

CONCLUSION
The author shared the pearls for implanting the multifocal IOL. The basic idea is that patient
selection should not be only based upon financial capability. We should do workup as much as

possible to increase the visual outcome and our patients satisfaction. Always learn with your




previous experiences, our seniors and colleagues and create your own nomogram. After all
“Multifocal IOLs are a common reason for medical litigation.” Proper patient selection, good
counseling, thorough workup, meticulous surgery and post operative follow up are the key of

SucCCess.
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INTRODUCTION

Post-operative endophthalmitis and Toxic Anterior Segment Syndrome (TASS) being a sight-
threatening complications of any intraocular surgery are the worst nightmare for an
ophthalmologist. The medical device or the surgical instrument that comes in contact with the
sterile tissue or the mucus membrane of the patient during the various processes is associated
with increased risk of introduction of pathogens into the patient's eye. Moreover, there is chance
of transmission of infection from patient to patient, from patient or to health care personnel, and
vice versa; or from the environment to the patient through the improper sterilized or disinfected
devices. Hence, medical personnel, laboratory people and the health care providers should have
better knowledge regarding these techniques to prevent the spread of these pathogens.

Aseptic technique is a collection of target specific practices and procedures, under controlled
condition to prevent the transfer of pathogenic microorganism and thus maintaining the sterility
of an object or area.

The source of these infections can be either endogenous or exogenous. In this article, the authors
share the current concepts of sterilization of an ophthalmic operating room and will elaborate the
potential sources of exogenous infection like etiquettes followed by the operation theatre (OT)

personnel, air quality, instrument sterilisation etc.

LAYOUT AND DESIGN OF AN OPERATION THEATRE
One of the most important component of OT asepsis is its design and location. It is scientifically
planned barrier system, such that the main flow of traffic is always from clean area to dirty. It

consists of 4 different zones!!:




A. Outer Zone

. Area for receiving patients relatives.
. Rooms for administrative staffs
° Toilets

B. Restrictive zone

. Changing room for staff
. Patient transfer bay

. Store rooms

. Nursing room

. Anesthetist room

. Recovery room

C. Aseptic Zone

. Preparation room

. Scrub area

. Operation theater

. Area for instrument packing and sterilization

D. Disposal Zone

Corridor for waste disposal and for cleaning of OT equipments.

CONCEPT OF MODULAR OPERATING ROOM

The most complex and challenging area of hospital construction is the operating department. The
modular operating theatre integrated approach to the construction and co-ordination of operating
theatre. The modular operating theatre offer the advantage of speedy construction combined with
design, future expansion and development in surgical technique whilst simultaneously providing
a structure of the highest quality and standards.

Modular OT is a finished steel structure with joint less sterile coating which provides very high

quality finish. It offers speedy constructions, long durability and ease of maintenance.
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Components of Modular OT:
Laminar Air Flow & AHU

Walls & Ceiling: The entire wall panels are made of stainless steel with antibacterial and
antifungal paint. The ceiling also incorporates "high efficiency particulate air (HEPA) filter and
laminar air-flow system. Paneling of Walls encloses the electric wires and outlets for OT
exhaust. General OT lighting and illumination is incorporated in the ceiling. All the controls are
available within the OT, audio visual alarm can also be installed.

Floors: It is generally anti-static vinyl and should be smooth and stain proof without any
cracks/breaks .

Doors: ldeally should be spring loaded flap type but sliding doors or automatic doors can be
preferred as no air currents are generated.

OT Pendants: These are wall or ceiling mounted which brings all electric wires and medical gas
supply for all the equipments used during surgery. Each pendant may have vertical and lateral or

rotator movement using double-arm system.




Pendants also provide:

. Data points

. Shelves for some equipment

. Drawers for accessories

. Support arms for mounting monitors, pumps, etc.
. Mounting of Medical Devices and others

Pressure Relief Damper: In order to prevent cross contamination of air from clean and dirty
area, each room is provided with pressure relief damper. Suitable sized air pressure relief damper
to be strategically placed, enabling differential room pressure to be maintained and ensure that
when doors are opened between clean and dirty area.

Scrub Station: Should have foot- operated water tap or motion- sensor tap along with time
display to encourage the surgeon to scrub for the necessary time period.

OT Control Panel: All the controls of modular OT is mounted on the wall of theatre. Meets the

electrical safety codes for low and high voltage system.

Advantages of modular OT:

. Dust free installation

. Smooth surface which is easy to clean and disinfect
. Up gradation is easy

. Products used are generally recyclable

STERILIZATION OF OPERATION THEATRES

I. Ventilation-Air Care-Air Handling Unit (AHU)

Surgical area should be well ventilated and should have air filter. Its principle is to deliver
positive pressure and laminar unidirectional air flow from cleaner area to less cleaner area.

Following Table shows the recommended parameters for their respective titles.!
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Table 1. Recommended parameters.
Air Changes 20 per hour, 10-20% fresh air change/hr
Air Velocity 25-35 FPM (feet per minute), unidirectional

and downwards on the OT table

Minimum positive pressure 2.5 Pascal, maintains positive pressure
difference between OT and adjoining areas to

prevent entry of outside air into OT.

Temperature (18-24)°C
Relative humidity 20 to 60%!
HEPA filter 99.97% efficient,

removes particle as small as 0.3micron.

II. Cleaning

Cleaning is the first and very important step before any disinfection measure. Removes visible
dirt, organic matter and reduces bacterial load.

Floors — First cleaned with detergents mixed with warm water followed by a disinfectant like
eco-shield using Three Bucket Technique. It's better to never use broom as increases bacterial
load by aerosol spread in the environment, wet pick is used instead

Cleaning of roof is recommended only when remodeling or accumulation of dust. Ceiling fans
are not recommended in OT.

In between cases, spot cleaning (with 10% eco-shield) of operation tables, theatre equipment
should be done.In case any spillage of blood/body fluids occurs, chloride solution can be used
for cleaning.

Biomedical Wastes should be discarded in prescribed plastic bags. Soiled gowns and OT linens
must not be left unattended in the operation theatre.

At the end of the day’s schedule table tops, door handles should be cleaned with detergent / low
level of disinfectant, floors with detergents mixed with warm water and finally mopped with

disinfectant like Phenol in the concentration of 1 : 10 Uni-directionally. [Table 2]
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Table 2. Cleaning of the Operation Theatre.

Disinfectant Area Frequency

2% Bacillocid Walls Twice daily
Roof Every 3 months
Floor Twice daily

Sodium Hypochlorite Sink Once daily

Water AHU & Pre-filters Every 3 months

Alcohol based spray Furnitures of OT Once daily

I11. Disinfection

Disinfection describes a process that eliminates most, if not all, pathogenic microorganisms,
except bacterial spores. Disinfectants are generally classified as follows.

a. High level disinfectants: Chemicals that kill all microorganisms except bacterial spores, when
exposed for limited time. Germicides categorized as chemical steriliants are high level
disinfectants. These include 2.4% glutaraldehyde based formulations, 0.94% glutaraldehyde with
1.64% phenol, 7.5% stabilized hydrogen peroxide, 7.35% hydrogen peroxide with 0.23%
peracetic acid, 0.8% peracetic acid with 1% hydrogen peroxide.

b. Intermediate level disinfectants: They kill mycobacteria, vegetative bacteria, most viruses and
most fungi but do not necessarily kill bacterial spores. Phenolics, alcohols, iodophors and
chlorine-based agents act as intermediate level disinfectants.

c. Low level disinfectants: Can kill most vegetative bacteria, some fungi and some viruses.
Commonly used detergents and soaps act as low level disinfectants along with their cleaning
properties. It is a process which reduces the number of pathogenic microorganism to the point

where they no longer cause diseases.

A). Chemical Disinfection

Formaldehyde Fumigation- Formalin solution is heated, fumes generated inactivates the
microorganisms by alkylating the amino acid and sulfhydryl groups of protein structure of
microorganisms. OT is left unentered overnight followed by neutralization of formalin fumes by

ammonia next morning(for 2-3hrs). 500 ml of 40% formaldehyde in one liter of water and 300ml
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of 10% ammonia is required for per 1000 cubic feet. But due to its carcinogenic effect its uses is
questionable

Other disinfectant:

. Baccilocidrasant: Formaldehyde-free disinfectant. It contains Glutaral,benzyl-C12-18-
alkyldimethylammonium-chlorides, didecyldimethyl -ammonium chloride . It has the ability to
achieve complete asepsis within 30-60 minutes.

. Eco-shield/ Baccishield: Mixture of Stabilized hydrogen peroxide 11% w/v &0.01% w/v
silver nitrate solution.

. Aldekol: 6% formaldehyde, 6% glutaraldehyde and 5% benzalkonium120 chloride.

B) Ultraviolet Radiation

Ultraviolet irradiation has been found to be germicidal in the range of wavelength 100- 254
nanometers( UV-C range), thus effective in reducing the risk of surgical site infection including
MRSA 6] Photokeratitis is its ocular hazard.[”! Done Daily for 12 -16 hrs. To be switched off 2

hours before entering OT.

STERILIZATION OF INTRAOCULAR SURGICAL INSTRUMENTS

I. Decontamination of equipments: Immediately after use, all surgical instruments that have
been in contact with body fluids should be placed in a solution of 0.5% chlorine for 10 minutes
then rinsed with water.

II. Cleaning of equipments: Can be done either manually or mechanically. The instruments
should be scrubbed in lukewarm water with detergent to remove any residue. Ultrasonic cleaner
(solution- Chlorhexidine & Cetrimide) can also be used for micro surgical instruments and
instruments with hinged areas and serrated edges, other devices which has lumen such as phaco
or irrigation & aspiration cannula. Instruments are then dried with air drying machine or fibre
free cloth as it minimizes risk of re-contamination & reduces staining and rusting.

I11. Packaging

It is done to prevent further contamination by dust and microorganisms.

IV. Sterilization

A process that removes, kills or deactivates all forms of micro-organisms & biological agents.
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A) Autoclave: Steam Under Pressure. It kills bacteria, viruses, fungi, and spores on items when
placed inside a pressure vessel and heated to an appropriate sterilization temperature for a given
amount of time. Recommended temperatures for steam sterilization are 121° C for 30 min at 15

Ibs psi pressure, 132°C or 135° C for 14 min.[®!

Table 3: Horizontal autoclave versus vertical autoclave.

Horizontal Autoclave Vertical Autoclave

200 liters of water in two baskets 2500 liters of water in two vertical baskets

Time required for heating and cooling is much | More time required for heating and cooling

less
Steam consumption is less Steam consumption is More
Door has a bayonet lock with steering wheel Closing and opening of door demands big

labor. 1

Loading and unloading of baskets can be | Cannot be automated

automated

Flash Autoclave: It is a process used for sterilizing unwrapped instruments for immediate use
when emergency situation arises. It is of two types i.e. Gravity dependent autoclave and Pre-
vacuum autoclave. It requires temperature of 132 ° C for 3min(for non-porous items) & 10min

(for porous items) at 27-28 Ibs pressure in gravity. It should not be used as a substitute.

B) Low Temperature Sterilization: It is used for equipments those are heat & moisture

sensitive.

Ethylene oxide: Commonly used for sharp objects. It alters DNA by alkylation and thus destroys
the ability of microorganism to reproduce and metabolize. After loading the sterilizer, air is
removed with vacuum followed by heating it to temperature 45-55°c for 12 hours if 5psi and 6

hrs if 10 psi later on gas is removed by vacuum and flushing with air is done

Hydrogen peroxide Plasma sterilization: It is highly ionized gas composed of electrons,

ions & neutral particles. It is applicable to both living and non-living objects and is generated
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when precursor gas or vapor of hydrogen peroxide or peracetic acid is introduced into a
chamber under low-vacuum conditions then the gas or vapor is excited with microwave or
radiofrequency energy!®!. Temperature for sterilization ranges between 37-44 °C & Time 38-52

min.

C) Chemical Sterilization: 2% Glutaraldehyde also known as CIDEX is used as chemical
sterilizer and is suitable for instruments that cannot be autoclaved (sharp cutting instruments,
plastic & rubber items). It is not used for instruments with lumen e.g. irrigating cannulae as the
residual glutaraldehyde can causes ocular problems like corneal edema, endothelial cell damage
and uveitis. It is effective against vegetative pathogens and resistant pathogenic spores. The time
period effective for sterilization is 8- 10 hours. It should be replaced when solution becomes

cloudy.

MONITORING OF STERILIZATION

A) Operation Theatre:

1. Microbial Monitoring- Swabs are taken on weekly basis from various locations of OT like OT
tables, trolleys, all the walls, floors, microscope handle, refrigerator, surgeons & nurse gloves
etc. Ideally OT validation should be done twice

ii. Evaluation of Air quality- It is done weekly by Settle Plate Method in which Blood agar &
Sabouraud’s agar culture plate is placed, lid of which is kept open for 30min then sent for culture
and colony counts. If bacterial colony count is more than 10/plate & fungal colony count more
than 1/plate then it is unacceptable and OT is closed immediately and should remain closed until
the culture reports comes negative.

B) Instruments:

Indicators for the effectiveness of instruments sterilization are-

1. Mechanical Indicators includes time, temperature and pressure

ii. Biological Indicators like Geobacillus Stearothermophilus spores etc.
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Table 4: Operation Theatre: Do’s and Don’ts

Do’s Don’ts
Respect sterile zone Do not touch sterile surface with unsterile hand
Always wear Scrub should in Clean Zone Do not bring mobile, books inside the OT
Bare below elbow Do not drop articles on the trolley
Wear cap and mask properly Do not eat inside OT
Follow Hand Hygiene Do not lean onto the surfaces
Wear OT sleepers Do not open door with gloved hands
Remove Jewellery Do not wear OT clothes over regular clothes
Clip nails short Do not pinch nose over the mask
Do not put bindi, kumkum
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ABSTRACT

Corneal ulcers are the leading cause of corneal blindness in developing countries and pose a
major challenge for treating physician due to their potential to develop severe sight treating
complications. Therefore it is essential to understand the step wise management of different
corneal ulcers. This review aims to simply the diagnosis and management of infective corneal

ulcers.

INTRODUCTION

According to the National Programme for Control of Blindness (NPCB) estimates, there are
currently 120,000 corneal blind persons in the country. There is addition of 25,000-30,000
corneal blindness cases every year in the country. 90% of the global cases of ocular trauma and
corneal ulceration leading to corneal blindness occur in developing countries.(1)Corneal ulcer is
considered as a leading cause of corneal blindness especially in the developing countries. It has
been estimated that globally corneal ulceration with ocular trauma accounts to 1.5 -2 million
cases of corneal blindness annually (1). The major reason for corneal ulcer is ocular trauma In
developing countries like India, whereas in the developed countries, the most common reason is
contact lens wear. In developing country like India cases of corneal ulcer are usually either
undiagnosed or misdiagnosed. So it is essential to understand the approach to a case of corneal

ulcer for proper management.
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ETIOLOGY

Corneal ulcer could be as a result of infective or non-infective pathology. Infectious causes are
depicted in the figure. Whereas the non- infectious causes include autoimmune, toxic, allergic
keratitis, chemical burns, neurotrophic, keratitis secondary to entropion, trichiasis, blepharitis,
lagophthalmos. In corneal ulcers of infective origin, bacterial corneal ulcers accounts to most of
the cases .In India the most predisposing factor for a ulcer is injury(2). It is common in male
population and farmers are especially at a high risk.. Infectious causes of corneal ulceration may
vary based on geographic location. The common microorganism are Fusarium species,
Pseudomonas Aeruginosa, Aspergillus, Streptococcus Pneumoniae, Staphylococcus. However in

countries like India fungal organisms are quite common (Figure 1).

Organisms causing
microbial keratitis

l Prokaryotes | Eukaryotes
1 1
True Bacteria Filamentous Spirocheates Rickettsia Fungi Protozoa
bacteria Chlamydia
Gram positive cocci Gram negative Nocardia Treponema Filamentous fungi Yeast Acanthamoeba
and bacilli bacilli and cocci Mycobacterium Microsporidia
Staphlyococcu Pseudomonas Dematocoios Non-pigmented Candida
Streptococcus E coli
Curvularia Aspergillus Rhizopus
Alternaria
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Figure 1: Micro-organism causing Microbial Keratitis.

APPROACH TO A CASE OF CORNEAL ULCER

1. History taking

A detailed history of symptoms and their duration should be elicited, and risk factors evaluation
should be done. A corneal ulcer cannot develop in a healthy individual with a healthy ocular
surface in the absence of ocular trauma. So a detailed history focused on finding the cause of an

ulcer in the patient is of paramount importance to ensure appropriate management. History of




ocular surgery, ocular trauma, contact lens use, long-term use of ocular medications (topical
steroids, Anti-glaucoma medications), and previous ocular infections is essential as these factors
may change the ocular surface in the absence of trauma. Similarly, systemic diseases such as
diabetes, rheumatoid arthritis, hepatitis, auto-immune diseases, tuberculosis, malignancy impair
the natural immune status of an individual and predispose them to opportunistic infections,

unusual microbes, fungi or viruses ( Table 1, 2, 3).

Table 1: Differences between fungal and bacterial keratitis

Table2 : Characteristic Features of different microbial Keratitis and features to

differentiate them from sterile keratitis

Infectious Kkeratitis Sterile keratitis

1.Bacterial -Severe symptoms, epithelial defect|l.anterior basement membrane dystrophy-

with infiltration, mobile hypopyon Recurrent epithelial erosions

2.fungal-Signs> symptoms, feathery margins, dry | 2.neurotrophic ulcer- central oval epithelial defect
texture, fixed hypopyon, pigmentation, satellite | with rolled out edges.

lesions
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3.acanthamoeba- Contact lens, severe pain, ring | 3.toxic keratitis- diffuse epitheliopathy

ulcer, radial keratoneuritis (antibiotics, antiviral, anesthetics)

4.viral -Recurrence, epithelial (dendritic, | 4.marginal  keratitis  (immune  mediated-
geographic), stromal (immune ring, | rheumatoid arthritis, Mooren ulcer)
neovascularization), endothelitis, lcorneal

sensation

Table 3: Difference between Herpes Simplex viral Keratitis and Herpes Zoster viral

Keratitis

Symptoms
The patient may present with the following symptoms.
e Pain: Pain is severe in the case of acanthamoeba ulcer due to the radial keratoneuritis or
herpetic ulcers while less painful in case of fungal ulcers. Superficial ulcers are
more painful than deep ulcers. Sometimes the patient may feel sudden relief of pain due
to perforation.

e Redness and photophobia
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Discharge: may be watery in case of viral or small ulcers while mucopurulent in case
of bacterial ulcers and greenish-yellow in pseudomonas.
Diminution of vision: depending on the severity and location of the Ulcer, the patient
may present with varied vision loss. Central ulcers and deep ulcers will result in
more significant visual impairment. Associated hypopyon, cataract, glaucoma,
endophthalmitis will also lead to reduced vision.
Onset and progression of Ulcer
o Sudden onset, rapid progression is associated with bacterial ulcers (staphylococcal
aureus, pseudomonas, pneumococcus), while gradual onset, indolent

course are found in fungal ulcers.

External examination: we should have a look at the general appearance of the patient,

skin conditions, facial examination, eyelids and lid closure, corneal sensations

Visual acuity

Intraocular pressure: Digital tension should be checked as applanation being contact
procedure 1is avoided.
Slit lamp examination
A thorough slit lamp examination is helpful to evaluate the clinical signs, which may be
helpful to confirm the probable diagnosis.
o Tear film: look for dry eye or debris.
o Eyelid: Meibomian gland disease, eyelash abnormality, nasolacrimal duct
obstruction, or punctal anomalies
o Conjunctiva:  Discharge, erythema, follicles, papillae, cicatrization,
keratinization, membrane, pseudomembrane, ulceration, scars, foreign bodies
° Sclera: Inflammation, ulceration, nodules, ischemia, or thinning
o Anterior Chamber reaction: Cell, flare, hypopyon, or fibrin
Examination of Ulcer: it should be a detailed examination of the location, size,

shape and margin of the Ulcer.
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=  Location: Central location in case of staphylococcal species, peripheral in case

of HSV keratitis , Staphylococcal marginal keratitis, atypical mycobacterium, or
peripheral ulcerative keratitis.
. Size: Ulcer is graded as small if it is less than 2mm, moderate if it is 2-5 mm
and severe if it is more than 5 mm.
=  Shape : feathery margin is characteristic of fungal Ulcer while dendritic,
amoeboid or geographical ulcers are of viral etiology and oval in case of
neurotrophic Ulcer.
*  Margin: margins are well defined in case of healing ulcers and sterile ulcers,
indistinctive in active ulcers, feathery in fungal and irregular in Acanthamoeba and
undermining in Mooren's Ulcer.

Pictorial representation of the Ulcer is done to communicate better between the treating

physician and monitor the progression or regression of the Ulcer.

7. Clinical Diagnosis

Careful slit-lamp assessment and clinical experience will help us to reach to a probable
diagnosis. Bacterial keratitis: Epithelial defect with large infiltrate and conjunctival injection.
Anterior chamber reaction may be present with associated lid swelling and chemosis.
Staphylococcal keratitis: dense corneal infiltration with distinct borders with moderate AC
reaction and hypopyon.® Streptococcal keratitis: Acute, purulent, and rapidly progressive with
deep central stromal infiltrates, severe AC reaction with dense sterile hypopyon. Risk
factors: Corneal trauma, filtering bleb infection, chronic dacryocystitis Pseudomonas
keratitis: Rapid progression, dense stromal infiltrate, marked suppuration, descemetocele
formation, corneal perforation, greenish discharge. Risk factors: Soft contact lenses, burns/
immunocompromised patients Fungal keratitis: Dry looking Ulcer with feathery margins with
surrounding corneal infiltrates (grayish white) and edema and a dried appearance of surrounding
cornea which is clear—fixed hypopyon which is convex upwards and may wax and wane.
Satellite lesions and thick endothelial exudates and it may presents with ring infiltrate .

Acanthamoeba keratitis: conjunctival congestion, ring Infiltrates with epithelial defect
along with areas of stromal thinning and furrowing and stromal haze. However, diffuse and

satellite infiltrates are also common. Acanthamoeba keratitis can be contact lens or non-contact




lens related. Hypopyon is also a common finding in acanthamoeba. Radial keratoneuritis can
also be noted and can be identified as a whitish outline of the corneal nerves.

*  Non-tuberculous mycobacteria : Classical "Cracked wind-shield appearance” Single or
multifocal infiltrates within the interface with no epithelial defect or AC reaction

*  Nocardia keratitis: Raised, superficial pinhead-like infiltrates in a wreathlike
configuration or brush fire border or cracked windshield appearance

* Infectious crystalline keratopathy : Fine needle-like extensions in the corneal stroma,

resembling a snowflake.

8. Investigations
Identification of etiology underlying the disease is important for successful management and it
requires laboratory investigations.
e Microscopic examination

Examination after scraping of Ulcer and cultures is considered as a gold standard for the
definitive diagnosis. Smear and culture for an organism can be prepared by scraping the corneal
Ulcer's base and leading-edge or margin using 26 G needle, Kimura spatula or sterile surgical
blade no 15 on Bard Parker Handle. Proparacaine hydrochloride 0.5% can be used as an
anesthetic. Scrape in one direction. Loose mucus and necrotic tissue should be removed from the
surface of the Ulcer prior to scraping. These scrapings are immediately placed on glass slides for
light microscopy and agar plates for culture (Blood agar, chocolate agar, Sabouraud's agar ).
Scraping material can be use for following tests:

*  Direct microscopic examination

*  Steps for gram staining: Fix smear using either methanol for 5-10 minutes or pass
through flame 2-3 times. Flood slide with Crystal Violet and allow for 1 minute and rinse with
tap water. Then, flood slide with Gram’s Iodine and allow for 1 minute and drain with tap water.
Decolorize with decolorize until color stops running from the smear. Now flood slide with
Safranin Stain. Allow for 30 sec, rinse with water and allow it to air dry.

*  KOH preparation: Spread scrape material thinly with the help of a spatula on a slide. Put
one drop of 10% KOH on the scraping. Place a slide cover slip on the slide and examine the slide

under a microscope.KOH helps in loosening corneal stromal lamellae and exposes more fungal
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filaments. Yeasts appear round budding cells. Aspergillus has septate hyphae with acute angle
branching, while rhizopus has septate hyphae with right-angle branching.

*  Giemsa Romonowsky stain: eosin, methylene blue, azure dye differentiates bacteria from
fungi, cyst and trophozoites of acanthamoeba.

* Acid fast stain :Carbol-fuchsin or Ziehl-Neelsen acid-fast stain for Mycobacteria,
Actinomyces or Nocardia.

*  Fluorochromatic Stains, Acridine-orange and Calcofluor-white with epifluorescence
microscope.

*  Modified Grocott-Gomori, Methenamine-Silver Nitrate Stain show fungi and modified
for the examination of corneal scrapings.

e Culture and antibiotic susceptibility testing

Direct plating on culture media is preferable to transport media. For aerobic culture, it takes
around 7days for reporting and for anaerobic cultures it takes around 7 to 14 days. Mycobacterial
and fungal cultures are held for 4 to 6 weeks before being reported as no growth. Different media

used are given below in the figure.

Antimicrobial Susceptibility
Antimicrobial susceptible testing is performed by

Kirby Buaer Disk Diffusion method using ciprofloxacin (5 ug), ofloxacin (5 ug),
gatifloxacin (5 yg), tobramycin (10 gg), chloramphenicol (30 ug), amikacin (30 yg), gentamicin
(10 ug), moxifloxacin (5 ug) as per Clinical and Laboratory Standards Institute Guidelines. Disk
diffusion method assesses antibiotic sensitivity of bacteria. It uses antibiotic discs to evaluate the
extent to which bacteria are affected by those antibiotics. Antibiotic susceptibility does not
necessarily directly reflex clinical susceptibility.

*  Microdilution techniques: dilution methods allow the quantitative assessment of the
antimicrobial susceptibility by determining the lowest concentration of the agent capable of
inhibiting the growth of the tested organism, which is described as the minimum inhibitory
concentration (MIC).

3. Corneal biopsy

It can be performed at the slit lamp biomicroscope or operating microscope.
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Indications

*  Lack of response to treatment

*  Repeated negative cultures.

* Infiltrate is located in the mid-deep stroma with overlying uninvolved tissue
After instillation of topical anesthetic, a small trephine or blade is used to excise a small piece of
stromal tissue at the edge of the infiltrate, which can be sent for culture as well as
histopathology. 3 mm trephine used trephination of both infected and clinically normal 1 mm rim
taken for diagnosis.
4. Suture biopsy
It is used for deep corneal abscesses. Short 7-0/8—0 vicryl or silk suture is used. Suture is passed
through the depth of the infiltrate and cut into two pieces and sent for bacterial and fungal culture
and sensitivity.
5. Confocal Microscopy
With the advancement in technology, direct visualization of pathogens within the patients cornea
is possible. It can be used as a Screening tool -Useful when relatively large infecting organisms
(15 microns) are present, as are seen in Acanthamoeba, filamentous fungal, and microsporidia. In
Vivo confocal microscopy is non invasive technique available in clinical settings. There are
presently two modalities available for clinical use: scanning slit IVCM (Confoscan, Nidek
Technology, Fremont, CA) and laser scanning IVCM (HRT3 with Rostock corneal module,
Heidelberg Engineering, Heidelberg, Germany). Acanthamoeba cyst can be identified as double
walled ovoid bodies and fungal bodies were seen as bright linear filamentous structures with
bright borders that appear as parallel lines (double walled linear bodies) .It helps us to initiate
treatment and monitor the patient. Sensitivity is high, but specificity is low.
6. Histopathology
Histopathological examination may reveal epithelial ulceration, destruction of Bowman's layer
and anterior stroma and diffuse infiltration .Fungus appears as hollow, unstained filaments with
two parallel borders and Virus as neutrophilic stromal infiltrates while acanthamoeba shows

cysts and trophozoites.
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TREATMENT

1. Medical management of bacterial keratitis:

Bacterial keratitis must be considered as an ocular emergency due to its rapid progression and
complications.

*  Empirical antibiotic therapy should be promptly started and there are two treatment
options available to choose from, fluoroquinolone monotherapy or a combination therapy of
fortified antibiotics (cefazolin 5% and tobramycin or gentamicin 1.4%). Depending on the
severity, the frequency of drugs are adjusted but it is usual to start half-hourly drops all through
24 h for most patients. Thereafter, frequency is reduced based on the clinical response.
Treatment of suspected cases of microbial keratitis initially with topical fortified antibiotics has
long been the gold standard and the role for fluoroquinolone monotherapy continues to be
researched, although studies have shown both treatment options to be comparable (4-6). The
differences between monotherapy and combination therapy is given in the table (7). Antibiotic

coverage and mode of preparation of fortified antibiotics is given below ( Figure 2).

Figure 2: Management of Corneal Ulcer

Monotherapy is advocated
*  when ulcer in periphery

*  Small (<3mm)

RJO 2021




*  Drugs which can be used -Fluoroquinolones (Ofloxocin 0.3%, Ciprofloxacin 0.3%,
Gatifloxacin 0.3%, Moxifloxacin 0.5%)
Combination therapy

. Covers both gram positive and negative

*  Fortified cefazoline 5% with fortified Tobramycin 1.3% or fluoroquinolone with fortified
Tobramycin 1.3% is being advocated.
Systemic therapy is indicated when there is

*  Systemic involvement — e.g.: culture positive for Neisseria , Haemophilus species.

*  Severe corneal thinning with threatened or actual perforation

. Scleral involvement

*  Endophthalmitis

2. Supportive therapy
Cycloplegics like homatropine or atropine, anti-inflammatory drugs, antiglaucoma medications
and analgesics can be given. Preservative free lubricants can be added in healing phase. Role of
corticosteroid in treating the bacterial Ulcer is still controversial. The SCUT treatment study
found no benefit of topical corticosteroid therapy using prednisolone sodium phosphate 1% in
conjunction with broad spectrum topical antibiotics.
Signs of healing:

*  Reduced pain and discharge

*  Decreased conjunctival injection

*  Consolidation of infiltrate, decrease in size and sharper demarcation margins of infiltrate

*  Reduced stromal edema, endothelial plaque

*  Re-epithelization

*  Vascularization

*  Cessation of corneal thinning

*  Reduced AC reaction
Medical Management of Fungal Keratitis

Natamycin 5% suspension is the choice for treatment of filamentous fungal keratitis. Surface

debridement can be done which helps to remove slough ,reduce load of infection and enhances
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the drug penetration. Drops are used every half to one hourly initially which is to be tapered as
per the clinical response. Response to treatment in fungal infections takes time and complete
resolution often may require up to 4-8 weeks of treatment. Mycotic ulcer treatment trial (MUTT)
I compared topical natamycin and voriconazole which revealed that Natamycin had showed
significant clinical improvement as compared to voriconazole. MUTT II compared oral
voriconazole and placebo which reported benefits of oral voriconazole in treating Fusarium
Ulcer. Steroids are contraindicated in fungal ulcers (Figure 3).

Amphotericin B is effective against yeasts particularly but less effective against filamentous
fungi and hence it is therefore the first agent of choice against yeasts. Amphotericin B (0.15%)
drops can be considered alone or in combination with natamycin in refractory cases;
Intracameral 5-10 pg amphotericin B has also been used successfully in patients refractory to

topical and oral antifungals (8).

Figure 3: Management of Fungal Corneal Ulcer

Medical Management of Viral Keratitis
A flowchart regarding management of HSV keratitis and classical clinical trials related to viral

keratitis is given below ( Figure 4).
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Figure 4: Management of Viral Keratitis ( Herpes Simplex)

Herpes Simplex virus keratitis

l. Epithelial disease without stromal involvement

Infected epithelial cells are debrided with sterile cotton tipped applicator and acyclovir 3% eye
ointment is started five times a day. Antivirals are used for 2-3 weeks. Topical steroids are
contraindicated in infectious epithelial disease.

2. Epithelial trophic ulceration

Intensive lubrication with preservative-free tear substitutes is usually successful . Antivirals does
not have a role. Bandage contact lenses and amniotic membrane grafting can also be tried in
refractory cases. In severe cases tarsorrhaphy or a conjunctival flap can be done.

3. Stromal keratitis

According to a herpetic eye disease study (HEDS) combination of topical steroids and antivirals
reduces the chance of persistence or progression of stromal inflammation and thereby shortens
the duration of stromal keratitis.(9) Additional use of oral acyclovir was found to be of no
benefit.

4. Trabeculitis and Iridocyclitis

Topical steroid and antiviral combination is usually recommended. HEDS also recommends
additional oral acyclovir for iridocyclitis (10).

5. Recurrent ocular disease and oral prophylaxis
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The HEDS study proved that oral acyclovir 400 mg twice daily reduces the recurrence of
herpetic eye disease(11).

Herpes Zoster

Herpes zoster ophthalmicus (HZO) treated with oral acyclovir 800 mg five times a day for 7-10
days, ideally initiated within 72 h of the onset of symptoms. Famciclovir is more bioavailable
when given orally than acyclovir and its active metabolite penciclovir triphosphate has an
intracellular half-life nearly ten times that of acyclovir. The recommended dosage is 500 mg/day
for seven days. Neurotrophic ulceration is one of the major complications of HZO. Preservative-
free lubricants, bandage contact lens, tarsorrhaphy, amniotic membrane grafts, and conjunctival

flaps may be required.

CONCLUSION

Corneal Ulcers management poses a major challenge for treating ophthalmologist due to its
potential to develop vision threatening complications in a short span of time. Microbial keratitis
may lead to severe corneal thinning, perforation, endophthalmitis and dense stromal scarring
causing severe visual debilitation. The proper diagnosis and early identification of organism may

help in the early resolution of disease and reducing the morbidity.
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ABSTRACT

Age related macular degeneration is the leading cause of irreversible blindness in elderly patient
in western world and neovasualar ARMD constitute 10 percent of all cases. Anti-VEGF form
the main stay of treatment in the present times but their use is restricted by financial impact
patients compliance. Therefore, numerous drugs and therapy are under trial to search the ideal
treatment. This review aims to review the current treatment options and new therapies in pipeline

which include bio-similar alternatives, new anti-VEGF intravitreal agents, and gene therapy.

INTRODUCTION

Age-related macular degeneration (ARMD) is the leading cause of visual disability worldwide,
with incidence ranging from 9-25% at ages 65-75 years [1]. In the western world, advanced
forms of age-related macular degeneration (ARMD) are the most common cause of irreversible
vision loss in patients 65 years or older, with rising to 288 million cases worldwide. [2,3]

There are two main types of ARMD: dry, comprising 90% of cases, and wet (exudative,
neovascular type). Neovascular AMD is less common, affecting only 10% of AMD patients.
However, it is more likely to lead to significant visual loss. [4] This type of AMD is
characterized by the growth of pathologic choroidal neovascularization (CNV) beneath the
macula, which causes exudation of blood and fluid into the macula caused by cytokine vascular

endothelial growth factor-A (VEGF-A). [5]
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The VEGF Inhibitors forms the mainstay of treatment for wet ARMD, improving visual acuity,
central macular thickness and pigment epithelial detachment (PED) [6]. While many trials have
shown beneficial results with anti-VEGF medications, there are limitations to their use. Earlier
studies have shown that 20% of patients lose their vision despite the best treatment.|[7]

This review aims to review the current treatment options and new therapies in pipeline which

include bio-similar alternatives, new intravitreal agents, and gene therapy.

PREVIOUSLY ESTABLISHED TREATMENTS

Numerous treatment modalities were available prior to anti-VEGF therapy including focal laser
treatment, intravitreal steroids, verteporfin photodynamic therapy (PDT), submacular CNV
surgical extraction, retinal translocation, radiation and other medications. Unfortunately, most of
these treatment strategies did not significantly improve vision, and many patients permanently
lost vision. The therapies are still available but infrequently used today for the treatment of wet
AMD. Verteporfin PDT is still commonly used to treat polypoidal choroidopathy, a variant of

macular degeneration, but infrequently used for the treatment of wet AMD. [8]

Laser Photocoagulation

It works on the principle of cauterizing the feeder vessels of sub-foveal choroidal
neovascularization, thus preventing the disease's subretinal fluid accumulation and
progression.[9]The macular photocoagulation study showed severe visual loss in 25% of patients
of the laser photocoagulation group compared to 60 % in the observation group. [9] However,
the occurrence of recurrent and persistent choroidal neovascularization after laser

photocoagulation decreases this treatment method's effectiveness. [9]

Photodynamic Therapy
Photodynamic therapy (PDT) with verteporfin effectively decreased the chances of moderate and
severe vision loss in subfoveal CNV. Still, vision loss continues in the first year of treatment and

to a lesser extent during the second and third years. [10]
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Submacular CNV Surgical Extraction

The studies had reported the effect of surgical removal of the neovascular net with or without
transplantation of RPE or iris pigment epithelium cells. However, the results were very
unsatisfactory with few patients experiencing improvement in visual acuity. The removal of
RPE cells in submacular surgery appears to limit the final visual outcome, making this type of

surgery ineffective in subfoveal CNVM in ARMD.[11,12 ]

Macular Translocation
Macular rotation or translocation surgery is technically a more complex surgical procedure and
may fail if there is insufficient translocation, development of cystoid macular edema or

recurrence of the CNVM.[13,14]

PRESENT MODALITIES OF TREATMENT
In the present times, Intravitreal anti-vascular epithelial growth factor (VEGF) agents like
Bevasizumab, Ranibizumab, Aflibercept are the mainstay of treatment. Recently, the FDA has

approved fourth intravitreal drug, Brolucizumab in the last quarter of 2019.

Pegaptanib:

Pegaptanib is a selective anti-vascular endothelial growth factor aptamer that acts in the
extracellular space to inhibit VEGF165. Aptamers are oligonucleic acid or peptide molecules
that bind a specific target molecule. Pegaptanib was approved by the food and drug
administration (FDA) to treat neovascular ARMD in 2004. Clinical trials like VISION have
demonstrated clinical benefit in the treatment of NV-AMD and that better results may occur if
lesions are treated early in the disease process (15- 17). However, due to the availability of more

effective treatments, the use of this medication has been reduced.

Bevacizumab:

Bevacizumab (Avastin; Genentech), is a full-length humanized monoclonal antibody that binds
to and blocks the action of all VEGF isoforms. Numerous retrospective and prospective studies
of intravitreal bevacizumab have reported its efficacy for neovascular AMD and low rates of

treatment-related complications. [17-20]
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Ranibizumab:

Ranibizumab (Lucentis; Genentech) is a humanized antibody fragment that binds all isoforms of
VEGF-A and its related degradation products and is Food and Drug Administration (FDA)
approved for the treatment of all subfoveal classic choroidal neovascularization (CNV) subtypes
secondary to AMD. The pivotal phase III minimally classic/occult trial of the anti VEGF
antibody ranibizumab in the treatment of neovascular AMD (MARINA) and the anti-VEGF
antibody for the treatment of predominantly classic choroidal neovascularization (CNV) in AMD
(ANCHOR) trial [58-60] demonstrated best-corrected visual acuity (BCVA) outcomes far
superior to any previously published study in the treatment of this disease.[21-22]

Aflibercept:

Aflibercept (VEGF Trap-Eye, Eylea, Regeneron Pharmaceuticals) is a new anti-VEGF agent
potent VEGF-A and placental growth factor (PIGF), both of which have been shown to be
involved in the pathogenesis of neovascular AMD. Randomised clinical trials (VIEW 1 and
VIEW 2) had established the efficacy and safety of neovascular AMD treatment. The two studies
showed that IVT Aflibercept given every two months after three consecutive monthly injections

is equivalent in efficacy and safety to monthly Ranibizumab. [23,24]

Brolucizumab:

Brolucizumab (Beovu; Novartis) was approved in 2019. It is a single-chain antibody fragment,
which also targets VEGF-A. HAWK and HARRIER trials compared the safety and efficacy of
Brolucizumab and aflibercept in Phase 3 trials. In HAWK, patients were randomized to
intravitreal Brolucizumab 3 mg, Brolucizumab 6 mg, or aflibercept 2 mg. HARRIER
randomized patients to Brolucizumab 6 mg or aflibercept 2 mg. Brolucizumab was non-inferior

to Aflibercept in the primary outcomes in both studies.[25]

EMERGING NEO-VASCULAR AMD THERAPIES
Biosimilars
In order to decrease the financial burden of intra-vitreal injections, pharmaceutical companies

have attempted to create biosimilar medications as a cheaper alternative. The biosimilar
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medications (Table 1 and Table 2) are not exactly the same as generic medications. They
replicate only the therapeutic endpoints of existing medications rather than copy their molecular

structure. (26-35)

Ranibizumab biosimilars

Razumab, a humanized, monoclonal IgG antibody fragment, is the only biosimilar approved in
any country for ranibizumab. It is only available in India and was approved in 2015.

Aflibercept biosimilars:-

Currently, there are no medications approved and released as an aflibercept biosimilar.
FYB203: (Formycon AG, and Bioeq Gmbh) The development of FYB203 (Formycon and
Bioeq) is currently underway, and the product is expected to be available in the United States in
2023.

Bevacizumab biosimilars:

OSN-510: A phase 3 randomized clinical trial is underway studying ONS-510 (Outlook
Therapeutics) to evaluate the biosimilar against bevacizumab. However, since bevacizumab is
already a cost-effective, generally trusted off-label treatment option in the United States, it may
be difficult to convince clinicians to opt for a biosimilar instead.

Table 1: Emerging modalities of treatment and their mechanism of action

Drugs and therapy in pipeline Mechanism of action Trials

Anti-VEGFs

Abicipar peg Ankyrin Repeat protein binds | CEDAR ,SEQUIA
to VEGF-A

OPT-302 VEGF fusion protein targets
VEGDC VEGF D

Conbercept Recombinant human fusion | PANDA 1, PANDA 2
protein

KSI-301 ANTI VEGF ANTIBODY Dazzle
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Drugs and therapy in pipeline

Mechanism of action

Trials

Combination of VEGF and anti
platelet derived growth factor

CLS-AX ( Ataxanib)

Tyrosine kinase inhibitor

Injected in suprachoroidal

space
Pegleranib (Fovista) Pegylated DNA apter binds to
PDGF
Rinucumab (Regeneron) Anti PDGF receptor b antibody | Capella
DE-120 Dual tyrosine kinase inhibitor
X-82 oral PDGF and VEGF A|Apex
inhibitor
Combination of VEGF and tissue
factor therapies
ICON 1 Factor 8A linked with Fc|EMERGE trial
portion of IGG 1
Combination of VEGF and Tie 2
Receptors therapies
Faricimab Biospecific antibody targets AVENUE, STAIRWAY,
VEGEF A and Angiopoietin 2 LUCRENE, TENAYA
REGN 910 Inhibits Angiopoeitn 2 ONYX
ARP-1536 Monoclonal Antibody activates

Tie @ receptor
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Table 2: Bio-similars and their status

S.No. | Mechanism Brand name Status
1. Ranibizumab Razumab Approved
biosimilars )
FYB201 Completed Phase III trial
SB-11 Completed Phase III trial
Xlucane Underway Phase III trial
PF582 Completed Phase I/II trial
CHS3551 Preclinical trial
2. Aflibercept FYB203 Preclinical trial
biosimilars )
ALT-L9 In phase I trial
MYLI1710 Underway Phase III trial
CHS-2020 Preclinical trial
3. Bevacizumab ONS-5010 Completed Phase III trial
biosimilars
Emerging VEGF targets
Abicipar Pegol:

Abicipar pegol is an anti-VEGF molecule based on the ankyrin repeat proteins (DARPin) family
that binds to VEGF-A. CEDAR and SEQUOIA tested the effectiveness of Abicipar Pegol
versus Ranibizumab in the treatment of nAMD patients. Results showed that Abicipar is the only
anti-VEGF that has maintained stable vision in >91% of patients on a fixed 12-week regimen.
(76) However, similar to Brolucizumab, Abicipar has demonstrated high rates of intraocular
inflammation, 15.4%, as compared to 0.3% with ranibizumab in phase III trials. The drug is
currently being reviewed for regulatory application by the FDA, with expected action coming in

mid-2020. [36,37]
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Conbercept:

Conbercept (Lumitin) is a recombinant human fusion protein of extracellular domains of
VEGFRI1, VEGFR2 and the portion of Fc IgGl. Multicentric Randomised Controlled trial
PANDA-1 and PANDA-2 are the ongoing trial comparing the efficacy of Coebrnacept as
compared to Aflibercept. The studies are fully enrolled, with results expected in 2021.[38]

Emerging combination VEGF and anti-platelet derived growth factor (PDGF) therapies:
There has been a concerted effort in producing medications that target both the anti-VEGF and
anti-PDGF pathways to enhance medication response.[39—40]

Pegpleranib:
Pegpleranib (Fovista) is a 32 pegylated DNA aptamer that selectively binds to PDGF-BB
homodimers and PDGF-AB heterodimers to prevent their binding with PDGF tyrosine-kinase

receptors expressed on pericytes. (40-41)

Rinucumab:
Rinucumab (Regeneron) is an anti-PDGF receptor-p antibody. It has been co-formulated with

Aflibercept for a single injection that was studied in the phase 2 CAPELLA trial [41]

Emerging combination of VEGF and tissue factor therapies:
Tissue factor is related to the production of Choroidal neovascular membrane in neovascular

AMD. So targeting the tissue factor may improve visual outcomes.[42]

ICON-1:

ICON-1 (Iconic Therapeutics, San Francisco, California) is a combination product of factor
Vllla linked with the Fc portion of human IgG1. Investigation of ICON-1 has been undertaken
with EMERGE, a phase II, randomized, double-masked study in 88 patients with CNV in
neovascular AMD.[43]
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Emerging combination of VEGF and Tie2 receptor therapies:
Activation of the Tie-2 receptor stabilizes vasculature and limits permeability. Consequently,
modulating the Tie-2 receptor in combination with anti-VEGF-A therapy may provide enhanced

efficacy over anti-VEGF-A monotherapy.[42-44]

Faricimab:

Faricimab (Roche/Genentech) is a biospecific antibody targeting VEGF-A and angiopoietin-2.
AVENUE was a Phase II, multiple-centre, randomized, double-masked, active comparator-
controlled trial of intravitreal Faricimab on treatment of neovascular ARMD patients. AVENUE
concluded efficacy and safety of Faricimab Q4w and Q8w compared with monthly doses of

ranibizumab.[44-45].

Sustained treatments:

Ranibizumab port delivery system (PDS):

The port delivery system (PDS), manufactured by Genentech (South San Francisco, CA), is a
permanent and refillable drug delivery system surgically inserted into the patient’s eye through a
self-sealing implant in the sclera and pars plana. The reservoir in the implant allows for drug
replenishment in the clinic without removing it from the eye. Ranibizumab in the PDS moves by
passive diffusion down a concentration gradient from the implant into the vitreous. (46-47)

This PDS system has shown promising results in the trials LADDER and ARCHWAY.
LADDER, a phase II trial, showed comparable visual outcomes in patients treated with the 100
mg/ml treatment arm and the monthly injection arm. (99) ARCHWAY, a phase IlI trial, utilized
the 100 mg/ml surgical implant and showed non-inferior outcomes and equivalent visual acuity
compared to monthly ranibizumab injections. [46,47]

Sunitinib maleate, GB-102 (GrayBug Vision), OTX-TKI (Ocular Therapeutix), The Durasert
Bioerodible TKI (EyePoint Pharmaceuticals), ENV1305 (Envisia Therapeutics) are other port
delivery systems that are under the trail. (47)

NTS503 encapsulated cell therapy (ECT) implant:
NT-503 is a novel VEGF-A receptor fusion protein that is continuously secreted by the platform.

A Neurotech press release announced that the phase II study was discontinued due to a more
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significant than expected number of participants requiring rescue medication in the treatment

arm. (48)

Gene therapy
Gene therapy in the future may provide a promising alternative compared to other modalities as
the capsid enable the translation of Viral genetic material in to protein which can modify the

pathogenesis of neovascular AMD.[49,50.51]

Topical Treatments

Pazopanib (GlaxoSmithKline) is a topical formulation of a tyrosine kinase inhibitor, which
inhibits both VEGF-A and PDGF. The drop has been evaluated in a few trials for its efficacy in
treating wet AMD. In studies, it does not show significant improvement in choroidal neovascular
membrane size or characteristics of imaging, or in baseline retinal thickness or morphology.

Therefore further development was halted. However other topical agents are under trial. [52-54]

CONCLUSION

The use of Anti-VEGF has brought significant improvement in the management of wet ARMD.
However the complex pathogenesis of the disease , financial impact and patient compliance are
the limitations of current treatment options. Therefore it's the need of the hour to channelize
resources toward development of gene therapy, topical drops or long term depot drugs which

may enhance compliance and cost without affecting its efficacy.
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INTRODUCTION

Retinopathy of prematurity (ROP) is a potentially blinding condition mainly affecting the
preterm infants which is characterized by abnormal vascular growth over the immature retina.[!"
SIROP is a dynamic, time-bound disease that is not present at birth. In addition to preterm birth,
exposure to excessive oxygen is major risk factor for sight — threatening (ST-ROP). Other risk
factors include sepsis, intra-ventricular hemorrhage, respiratory distress, failure to gain weight
and blood transfusions, while breast feeding and kangaroo mother care reduce the risk of
STROP. Early detection of ST-ROP, followed by urgent laser treatment, is highly effective in
preserving the sight of the babies.

In India the menace of retinopathy of prematurity (ROP) blindness had reached alarming
proportions. The number of preterm babies born had crossed 3.5 million annually, more than any
other nation in the world. Improved neonatal survival, mushrooming of over 700 “special
neonatal care units (SNCUs)” in nearly all district headquarters, a very low prevalence of ROP
screening programs and only a handful of “ROP specialists” are some of the myriad reasons the

country was facing the epidemic of the disease.

With over 20,000 ophthalmologist members of the All India Ophthalmological Society, nearly
2000 Vitreo-Retinal Society of India members, it appears that less than 1% of ophthalmologists




in the country are involved directly in ROP care. There is a need for every NICU and SNCU to
have an effective screening strategy, with qualified ophthalmologist or trained pediatrician to
have a weekly screening program. This can be accomplished by training more personnel in
Indirect Ophthalmoscopy. The challenge can also be met with the use of Telemedicine. A health
worker can take a photograph of the retina with RetCam, a digital fiber optic wide-angle fundus
camera with a 130-degree view and then transmit it digitally to an eye specialist in a remote area
using telemedicine and then the doctor can give a verdict whether the child needs treatment or
not. It is imperative to integrate ROP services with newborn and child health services to ensure

healthy survival of preterm infants.

The purpose of this study is to report the incidence of ROP and its association with other risk
factors by screening the babies at risk of ROP.

PATIENTS AND METHODS

A retrospective review of all the records of ROP screening program in our institution, which
include 100 infants who underwent evaluation at Department of Ophthalmology, J.L.N. Medical
College & Hospital, Ajmer between February 2021 and September 2021. The patients are
referred to us from our hospital and other regions of the district, this is because some of the
regions don’t have a proper screening program (personnel or training) that could reach all pre-

term infants.

All Infants were screened under supervision of a Pediatrician. Tropicamide 0.5% was used to
dilate pupils. One drop of tropicamide was instilled every 10-15 minutes for 4 times starting 1
hour before the scheduled time for examination. Screening of ROP involved indirect
ophthalmoscopy using 20 D lens by experienced Ophthalmologist. After instilling proparacaine,
a topical anesthetic drop, a wire speculum was inserted to keep the eye-lids apart. First the
anterior segment of the eye was examined to look for pupillary dilation, and lens/media clarity;
followed by the posterior pole to look for plus disease; followed by sequential examination of all
clock hours of the peripheral retina using pediatric scleral indenter. Antibiotic eye drop was
instilled in both eyes after examination. The examinations were kept as short as possible and

precautions were taken to ensure that emergency situations can be dealt with promptly and
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effectively. Discomfort to the baby was minimized by using topical proparacaine before
examination and swaddling the baby. Proper sanitation and asepsis was maintained using gloves
and mask during examination. First screening examination was carried out at 31 weeks of
gestation or 4 weeks of age, whichever was later. Follow-up examinations were conducted until
ROP resolution or retinal maturation was achieved and babies with treatable ROP were referred

to higher centre for further management.

Inclusion criteria:

* Infants born with gestational age <32 weeks

* Infants born with the birth weight <2000 gm.

* Selected preterm infants with a gestational age of more than 32 weeks with sickness like need
of cardio respiratory support, prolonged oxygen therapy, apnea of prematurity, anemia needing
blood transfusion and neonatal sepsis or believed by their attending pediatrician or neonatologist

to be at high risk.

Exclusion criteria:
* Clinically unstable and critical newborns.

* Infants whose parents didn’t give consent for screening.

International classification of ROP (ICROP) is used for classifying ROP. ROP is categorized
based on the severity of the disease into stages (0-5), location of the disease into 3 zones (Zone

1-3), extent of the disease based on clock hours (1-12) and the presence of plus disease.

The retina is divided into three concentric circles, each centered on the optic disc. The retinal
vessels grow out from the optic disc to the periphery and the designation of zones corresponds to

the vascular developmental pattern.

Zonel: Defined by a circle whose radius is twice the distance from the centre of the optic disc to

the centre of macula (Fovea).
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Zone 2: Defined by a circle whose radius is the distance from the centre of the optic disc to the

nasal margin of the retina (ora serrata).

Zone3: The remainder of the retina. This is crescent-shaped zone that largely involves temporal
retina.
ROP Extent:
disease extent is recorded as clock hours 1-12 hours or as twelve 30° sectors or 360°

The clock hours recorded is the total clock hours involved, not just the contiguous sectors.

Vascularization of the retina is incomplete or immature prior to the development of ROP.

Disease severity is determined by staging. more than one stage may be present in the same eye.

Stage 1 — Demarcation Line - a thin but definite structure separating the avascular retina

anteriorly from the posteriorly vascularized retina.

Stage 2 — Ridge - a ridge arising from the demarcation line which has 3 dimensions (height and

width) and extends above the retina.




Stage 3 —Extra Retinal Fibro Vascular Proliferation- extra retinal fibro vascular proliferation or
neovascularization extends into the vitreous from the ridge.

The posterior aspect of the ridge appears irregular as the proliferation becomes more extensive.

Stage 4 —Partial Retinal Detachment
4a — Extra Foveal Retinal Detachment

4b — Foveal Retinal Detachment

Stage 5 —Total Retinal Detachment
Pre-plus disease indicates posterior pole tortuosity and dilatation that are not sufficiently

abnormal to reach the criteria of plus disease, but is nevertheless greater than that regarded as

normal. It may or may not progress to plus disease.

Plus disease can be present as a major complicating factor at any stage. It is characterized by:
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. Significant level of venous dilation and arteriolar tortuosity of the posterior retinal
vessels. This reflects the increase of blood flow through the retina

. Two quadrants of the eye retina must be involved for the changes to be characterized as
plus disease.

Associated changes may include:

. Iris vascular engorgement

. Poor pupillary dilatation (rigid pupil)

. Vitreous haze and anterior chamber haze

Aggressive posterior ROP (AP-ROP) is nearly always in zone I. The proliferating blood vessels
are flat and difficult to see, and plus disease is always present. It is very important to recognize
AP-ROP as it can progress extremely quickly to retinal detachment. Treatment should be given

within 48 hours.
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RESULTS

We report all the ROP screening records from our hospital from February 2021 to September
2021, with a total of 100 infants. The distribution was very similar in both genders, being 18
females and 20 males. The mean GA at delivery was 30.56 +2.33 weeks and the mean BW was
1287.90 + 338.52 gms. Throughout this period, 38% of the screenings were detected with some
degree of ROP on either eye, which represents 19 of 50 newborns; 91.76% being

bilateral(17/19).

Table 1. Incidence or ROP according to gender

Gender No of cases
Male 20
Female 18

The distribution based on the ROP stage at the time of evaluation was: 18infants were on stage 1,

14 on stage 2, 6 on stage 3.
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Table 2. Distribution of ROP according to the stage

ROP Stage No. Of cases
Stage 1 18

Stage 2 14

Stage 3 6

Stage 4 0

Stage 5 0

Table 3.Distribution according to birth weight

Birth weight No of patients
<1000 6

1000-1500 18

1500-2000 14

Table 4. Distribution according to gestational age

Gestational age

No of patients

<28 weeks 14
28-32 weeks 22
>32 weeks 4

Table 5. Various risk factors associated with ROP

Risk factor associated

No of patients

Supplement oxygen 28
PCV given 4
Sepsis 2
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Apnea 4
RDS 4
IVH 2
Phototherapy 14
DISCUSSION

In this retrospective study we estimated the incidence of ROP among at-risk infants coming to
the OPD of Department of ophthalmology, JLN Medical College, Ajmer. Infants with birth-
weights < 2000 grams and Gestational Age < 32 weeks and infants with gestational age of more
than 32 weeks with sickness like need of prolonged oxygen therapy, need for phototherapy,
apnea of prematurity, anemia, blood transfusion and neonatal sepsis were included. These infants
were subjected to periodic ophthalmological evaluation, retinal evaluation was done with indirect
ophthalmoscope for detection of ROP until full retinal Vascularization occurred. A total of 100

eligible infants completed the full protocol during the period of study.

Six infants in this study developed Severe ROP for which they were referred to higher centre for
further treatment. Those infants who did not require intervention and were regularly followed till

ROP regression or Vascularization of peripheral retina.

Improved survival of premature infants of gestational age less than 25 weeks gestation and very
low birth weight has resulted in an increased incidence of retinopathy of prematurity. All
ophthalmologists and neonatologists are aware that the condition of retinopathy of prematurity is
potentially blinding condition, but also largely preventable, as in the majority this never

progresses beyond the level of mild disease which resolves spontaneously without treatment.

Indirect ophthalmoscopy is a the gold standard technique for retinopathy of prematurity
screening. However digital imaging has also emerged as a potential alternative. The RetCam 120
(Massie Research Laboratory Inc., Dublin, California) is a digital retinal camera in pediatric

ophthalmology for the photo-documentation of retinal conditions in infants. It produces excellent
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reproducible images and its advantage over conventional indirect ophthalmoscopy is that of data

and image recording and also its ease of use.

The presence of threshold disease signals the need for treatment. Threshold disease is defined by
the Cryotherapy for Retinopathy of Prematurity (CRYO-ROP) Study as at least five continuous
or eight cumulative clock hours of Stage 3 retinopathy of prematurity in zone I or II with plus
disease. A general ophthalmologist who is screening the babies should be able to identify the
threshold disease so the patient is referred for further treatment, as there is short window of
opportunity during which treatment can be effective so timely screening of this condition is

utmost important.

A protocol has been developed at our institute for the training of general ophthalmologist in
techniques of ROP screening. Here a patient’s fundus is first assessed by a general
ophthalmologist and then cross examined by the Retina specialist working at our institute.
Routine educational programs are being held by the retina specialist for the further learning of a
general ophthalmologist about ROP to help them in accurate screening of babies who are at high

risk.

CONCLUSIONS

In conclusion, ST-ROP diagnosis in preterm infants is not uncommon in India and other
developing countries. If detected late or untreated, severe squeal can result in irreversible
blindness and all the psychosocial, educational and economic implications. Therefore the
minimum necessity is that all babies at risk of ST-ROP are screened and treated. Training of
ophthalmologists in the technique of screening for retinopathy of prematurity and the recognition
of the disease should not be overlooked so that a larger pool of ophthalmologists can perform
screening in the peripheral hospitals. Whilst indirect ophthalmoscopy is the gold standard
examination device, RetCam digital image systems are becoming increasingly important. The
application of telemedicine to retinopathy of prematurity screening is encouraging and positive
and in larger neonatal units telemedicine may almost certainly play a much bigger role in the

future.

RJO 2021




REFERENCES

1. Dogra, Mangat Ram; Katoch, Deeksha Retinopathy of Prematurity, Indian Journal of
Ophthalmology: September 2017 - Volume 65 - Issue 9 - p 782-784 doi:
10.4103/ijo.1JO_783 17

2. Sanghi G, Dogra MR, Katoch D, Gupta A. Aggressive posterior retinopathy of
prematurity: Risk factors for retinal detachment despite confluent laser photocoagulation Am J

Ophthalmol. 2013;155:159-64

3. Quinn GE, Dobson V, Kivlin J, Kaufman LM, Repka MX, Reynolds JD, et al Prevalence
of myopia between 3 months and 5 1/2 years in preterm infants with and without retinopathy of
prematurity. Cryotherapy for retinopathy of prematurity cooperative group Ophthalmology.
1998;105:1292-300

4. Vinekar A, Dogra MR, Sangtam T, Narang A, Gupta A. Retinopathy of prematurity in
Asian Indian babies weighing greater than 1250 grams at birth: Ten year data from a tertiary care

center in a developing country Indian J Ophthalmol. 2007;55:331-6

RJO 2021




CASE REPORT

Recurrent Pleomorphic Adenoma

Dr. Rohit Khatri, Dr. Rakesh Porwal, Dr. Sanjeev Nainiwal
Department of Ophthalmology, J.L.N. Medical College and Hospital, Ajmer, Rajasthan

E-mail:dr.rakeshporwal@gmail.com

Pleomorphic adenoma is the most common epithelial tumor of the lacrimal gland in adults'. It is
managed by surgical excision. Incomplete removal can lead to recurrence or malignant
transformation. High index of suspicion is necessary for prompt diagnosis in younger after
surgically removal . We describe a case of lacrimal gland pleomorphic adenoma (LGPA) in a 28-
year male which recurrent in nature and emphasize the importance of CT and MRI scan in the

diagnosis of extension of recurrence LGPA in young male.

CASE REPORT: A 28 yr old male presented with protrusion of right eye with growing mass in
superotemporal orbital region since 3 yr and superonasal orbital region since 1 & 1/2 yr which is
gradual in nature, slow continuous progressive, painless, unilateral with limitation of eye
movement and diminished visual acuity (Figure 1). He also complain redness and pain in same

eye and difficulty to close the eye.

Figure 1. Protrusion of right

eye with growing mass.
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Past History

There was a history of same constitutional symptoms firstly in 2010 and surgically excised and
diagnosed as a pleomorphic adenoma of lacrimal gland. Again he complains swelling in same
region in 2013 and surgically removed again and diagnosed with pleomorphic adenoma of
lacrimal gland with no malignant transformation. So he was operated two times for this tumor in
2010 and 2013.

General Examination

He is well nourished, average built, well oriented to time, place, and person. Systemic
examination is in normal limit. No lymphadenopathy in preauricular and

submandibular lymph nodes area.

Ocular Examination

Inspection: Eye ball show displacement of globe with proptosis (infero-lateral globe
displacement), non-axial in direction, down and out, unilateral with no peri orbital inflammation,
lagophthalmos with surgical scar mark on upper lid medial to laterally showing his previous
exicisional surgery.

Palpation: Mass show firm consistency in retropulsion, no orbital thrill, lobular, non tender, non
reducible with no supraorbital anesthesia.

Auscultation: No bruit found.

Transillumionation: Dark shadow effect.

Ocular examination revealed a visual acuity of finger count 2 meter in concern eye with diplopia
and 6/6 on the Snellen’s chart in left eye. Anterior segment examination show conjunctival
congestion and chemosis. Cornea show inferior punctate epithelial defect with infiltration nasally
with decreased corneal sensation. The proptosis measured using the Hertel exophthalmometer
showed readings of 25 mm for the left eye and 19 mm for the right eye. Fundus show glow with
media clear, disc temporal pallor, vessel normal, choroidal folds with ERM.

The ocular movement of the right eye was restricted in upward and temporal gaze. Intraocular

pressure and visual fields were within normal limits.
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Figure 2. Right eye showing
proptosis, conjunctival

congestion, chemosis.

Investigations

A CT scan show multiloculated hypodense lesion with cystic and slight hyper attenuating
content

seen in right orbit and periorbital region causing proptosis. The lesion show subtle <10 HU
enhancement. The lesion involves the intraconal, extraconal fat, periorbital extension with
involvement of superior rectus, lateral rectus and superior oblique orbital muscles. Optic nerve is
stretched but well preserved. Lacrimal gland is not separately identified. The right orbital roof
and lateral wall remodeling seen with scalloping, thinning and focal dehiscence in the roof and

focal defect seen in lateral wall.

A MRI of right eye orbit show numerous enhancing round to oval solid lesions are seen in right
orbit involving extraconal and extraconal compartments, encasing and compressing optic nerve,
eye ball and extra-ocular muscles. Posteriorly lesions are extending up to orbital apex. The
lesions are also seen in pre-orbital region and fronto-temporal soft tissues involving temporalis
muscle. Mild right proptosis is seen with eye ball displaced infero-laterally. Largest lesion
measures approx. 29x24 mm at supero-medial aspect.

Figures 3 to 7 show extension of the adenomas in different compartment of eye.
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Figure 3 Figure 4 Figure 5

Figure 7

Treatment advised: Complete surgical excision with infiltration tissue resection (complete
exenteration of infiltration tissue) with excisional biopsy through anterior and lateral orbitotomy

approach.

DISCUSSION

LGPA is a benign, slow-growing, epithelial tumour'. It is a well-circumscribed and pseudo-
encapsulated superotemporal mass. It can be differentiated from a malignant lesion by the
absence of associated pain and bony erosion. LGPA is commonly seen in young and middle age
group in fourth and fifth decade. Orbital lobe of the lacrimal gland is involved in 90% of the
cases’. LGPA can rarely arise from the palpebral lobe or an ectopic lacrimal tissue®. LGPA show
PLAGTI transcription factor gene and HMGA?2 growth regulation and cell proliferation genetic
alternation. A CT and MRI scan aids in initial localization and characterization of the tumor. It
can help in differentiating benign from malignant lesions, with respect to bony erosion and
molding and associated calcification. On histopathology, epithelial and connective tissue

elements are seen which show pleomorphism. This epithelial tumor is derived from the ducts of
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the gland and shows a double layer of cuboidal cells. The innermost layer of cells may undergo
metaplasia resembling myxomatous, fibroblastic, cartilaginous or even osseous tissue with areas
of hyalinization. A pseudo capsule is formed, consisting of condensation of connective tissue and
may be adherent to the periosteum. This may be invaded by the tumor and if the pseudocapsule
is not incompletely removed on excision, recurrence usually follows. Recurrence also occurs in
fine needle biopsy, needle track in biopsy, incomplete removal of tumors, incomplete removal of

capsule and capsular breach during surgery.

The chances of recurrence 5 years postoperatively are 3% if completely excised with an intact
capsule and 30% if incompletely removed*. LGPA can serve as a locus for future development of
malignant epithelial neoplasm. Around 10% of lacrimal gland tumors become malignant within
20 years of diagnosis and it increases to up to 20% after 30 years®’. Excisional biopsy is the
definitive treatment. Anterior orbitotomy is the preferred route of surgery for access to the
anterior extraconal orbital space (palpebral lobe lesions). Lateral orbitotomy is an approach for
deeper orbital lesions that could not be accessed through an anterior incision or require larger
exposure (orbital lobe lesions). Recurrence can occur if the tumor is incompletely excised or if

an incisional biopsy was performed preoperatively.
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CASE REPORT

Early Presentation of Advanced Diabetic Retinopathy:

A Diagnostic Dilemma

Dr. Shruti Bihani
PG Resident, Kurnool Medical College, Kurnool, Andhra Pradesh
E-mail: shrutibihani07@gmail.com

ABSTRACT

A 46-year-old male presented with complaints of decreased vision in both eyes. Decrease in
vision was sudden, painless in the left eye (LE) with best-corrected visual acuity (BCVA) of
hand movement (HM). Decrease in vision was gradual, painless and progressive in the right eye
(RE) with BCVA of counting finger (CF) 2 meter. He was diagnosed with diabetes 1 year back
and has been taking oral hypoglycemic agents regularly and had moderate glycolic control.
Thorough eye examination revealed macular hole with traction retinal detachment in
superotemporal quadrant in RE and combined rhegmatogenous and traction retinal detachment in
LE. He did not undergo any ophthalmic examination earlier and directly presented with

advanced diabetic eye disease.

INTRODUCTION

India being, rapidly becoming diabetic capital of the world, cases of diabetic retinopathy are also
rising. Duration of diabetes is the biggest risk factor in the incidence of retinopathy. Incidence of
retinopathy is high in juvenile onset diabetes compared to adult onset. Regular ophthalmic
examination helps in early diagnosis and treatment of diabetic retinopathy, thus preventing risk

of severe visual loss.

CASE REPORT
A 46 year old male presented with chief complaints of decreased vision in both eyes. BCVA was

counting fingers 1/2 meter in RE and hand movements in LE. Decrease in vision was sudden
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and painless in left eye 2 months back. In right eye, decreased vision was gradual, painless and
progressive in nature since 1 month. Floaters present in left eye. No diplopia, colored halos,
photophobia, redness, watering was noticed. Patient had history of using herbal eye drops 1
month back. No history of ocular trauma, ocular surgery, infection. He was diagnosed with type-
2 diabetes mellitus 1 year back and has been using oral hypoglycemic agents regularly since
then, had moderate glycolic control. He did not undergo any ophthalmic examination in the last 1
year. On slit lamp examination, BE showed early nasal pterygium, clear cornea, anterior
chamber was of normal depth, iris pattern was normal, pupil was normal in size, sluggishly
reacting to light and grayish white lens. IOP in RE and LE 13 and 10 mm of Hg respectively.
Fundus examination of right eye revealed optic disc was normal in shape, size and margin with
CDR of 0.3:1. Old vascular occlusion with macular hole with traction retinal detachment in

superotemporal quadrant (Figure 1).

Figure 1- RE fundus showing old vascular occlusion with macular hole with traction retinal
detachment in superotemporal quadrant.

Fundus examination of the left eye revealed optic disc normal in shape, size and margin with
CDR of 0.3:1. Combined rhegmatogenous and traction retinal detachment with fibrovascular

proliferation (Figure 2).

Figure 2- LE fundus showing combined rhegmatogenous and traction RD with fibrovascular

proliferation.
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USG B scan also revealed RE supero-temporal tractional RD and LE combined rhegmatogenous

and tractional RD (Figures 3 and 4).

Figure 3. RE B Scan showing traction RD in supero-temporal quadrant.

Figure 4. LE USG B scan showing Combined RD.

DISCUSSION

Diabetes can impact the eye and vision by affecting many structures of eye ranging from cornea
to retina. Diabetic retinopathy is most visible and important change that takes place in eyes due
to diabetes. Longer duration of diabetes increases risk and severity of retinopathy. Nearly 100%
of juvenile diabetics develop retinopathy after 20 years of suffering from diabetes. Poor blood
sugar level control also impacts the development of retinopathy. Severity of retinopathy is also
associated with high triglyceride levels. Non proliferative DR shows early changes such as
microaneurysms, intraretinal hemorrhages, venous beading, hard exudates, IRMAs. Proliferative

DR is characterized with neovascularization, vitreous haemorrhage, fibrous bands and
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progressing to retinal detachment causing severe visual loss. Ophthalmologic treatment is
indicated when neovascularization develops, carrying the risk of vitreous haemorrhage and
traction retinal detachment. Panretinal photocoagulation improves the balance of retinal oxygen
demand and supply and therefore reduces the neovascular stimulus. In case of diabetic macular
edema, focal retinal photocoagulation or intravitreal drug injections can be given to stabilize
capillary permeability in order to preserve vision. In advanced cases, treatment via pars-plana-

vitrectomy has to be evaluated.

Incidence of advanced disease is greatly reduced due to anti-VEGFs and vitrectomy, thus
emphasizing on providing better treatment to patients at early stages. Emerging technologies
with retinal imaging tools and artificial intelligence have increased access to care for diabetic
people. Diabetic retinopathy is a severely debilitating disease which can be prevented with strict
control of blood sugar levels, complete ophthalmic examination as soon as patient is diagnosed
with type-2 DM and after 3 years in type-1 DM as per new recommendations. Regular eye

check-ups will help in early diagnosis and treatment and prevention of severe visual loss.
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CASE REPORT

Intra-Orbital Wooden Foreign Body in Mobile Phone User

Dr. R. K. Verma
Aditi Eye Hospital, Chitrakoot Scheme, Jaipur
E-mail: rkvophthal@rediffmail.com

Cell phone use while driving has become a leading cause of vehicle crashes over the last two
decades. We present a case of 28 yrs male was travelling on a two wheeler and was talking on
mobile phone when he collided with a lady carrying fire wood bunch on her head. There was
open wound which was managed by local hospital by suturing and dressing. Suture removal was
done after ten days. After 20 days he reported to our hospital with permanent swelling on left eye
brow and some mass felt on touching the area with mild pain and discomfort. On examination
non - tender subcutaneous hard mass was palpated at the medial and lower side of left eyebrow
which was immobile with rough protuberance. Extra-ocular muscles, visual acuity, were intact, there
was no exophthalmos or enophthalmos, eyelids were mobile, and facial bones were intact without
evidence of bony step off. Intra-ocular pressure and slit lamp examination was within normal limits.

Operative intervention was undertaken for exploration under local infiltration anesthesia. Intra-
operatively, initial incision resulted in the drainage of a collection of purulent fluid underneath..
Further exploration revealed a 54-mm irregular linear wooden foreign body in the post septal
space (Figure 1 & 2). The area was copiously irrigated with betadine, and normal saline and a
small pack was placed to attain hemostasis. Wound was sutured with 5-0 silk suture.
Intravenous antibiotics and topical ophthalmic ointment was prescribed. On postoperative day
1, the patient had significant clinical improvement. Follow-up at 2 weeks showed complete

resolution (Figure 3).
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Figures 1 & 2: A large irregular linear wooden foreign body removed from post septal space.

Figure 3: showing complete resolution.

DISCUSSION

There is no specific symptom diagnostic for retained intra-orbital foreign bodies. Common
symptoms and signs include persistently red and irritated eye, diplopia, decreased visual acuity,
localized pain, pressure or eyelid tightness, and disruption in ocular motility. This can result in a
host of significant ocular complications including loss of vision, globe rupture, entrapment, and
optic neuropathy. A high degree of suspicion must be maintained for the possibility in patients
with a history of peri-ocular trauma who demonstrate peri-orbital cellulitis, inflammation, or
other ocular symptoms. Organic foreign bodies have a higher rate of sight-threatening
complications and infections than nonorganic foreign bodies, and while recommendations for

surgical removal may vary on the basis of the composition of the foreign body as well as their
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intra-orbital location, appropriate broad-spectrum antibiotic treatment as well as anti-tetanus

prophylaxis is generally accepted.

Imaging studies for retained wooden and other radio-opaque intra-orbital foreign bodies often do
not clearly assist with the diagnosis and these materials are often missed. Wooden intra-orbital
foreign bodies present a unique radiologic diagnostic challenge due to their varied appearance
with different imaging modalities and other factors including size, shape, porosity, type, density,
and especially whether the foreign body is wet or dry. While plain films are frequently
performed because of their cost-effectiveness and accessibility, they may be useful only in
detecting metallic intra-orbital foreign bodies particularly prior to magnetic resonance imaging
but are futile in detecting wooden and other organic foreign bodies. Ultrasound is occasionally a
helpful diagnostic adjunct due to the hyper-echoic foci of wood and its acoustic shadow, but in
situations of orbital trauma where there is gas in the orbit, ultrasound is insensitive in detecting
wood due to interference of air. While CT is currently the imaging modality of choice for
wooden intra-orbital foreign bodies, numerous similar reports have demonstrated that the signal

from wooden materials is often mistaken for fat or air.

Mobile phone use while driving is common but it is widely considered dangerous due to its
potential for causing distracted driving and crashes. Due to the number of crashes that are related
to conducting calls on a phone and texting while driving, some jurisdictions have made the use
of calling on a phone while driving illegal and punishable act, In the United States, automobile
crashes due to distracted driving are increasing. The leading cause of distracted driving is cell
phones. In 2015, six hundred and sixty thousand drivers in the United States were estimated to
use cell phones each day, while driving behind the wheel during daylight hours. Cell phone use
while driving has become a leading cause of vehicle crashes over the last two decades. Using a
cell phone while driving increases the driver's risk of causing a crash.. Drivers are distracted,
decreasing the driver's awareness on the road, leading to more car crashes. When drivers talk on
cell phones the risk of an automobile crash resulting in hospitalization is four times higher than
when not talking on a cell phone. Drivers who text when behind the wheel, are twenty-three

times more likely to have an automobile crash. One out of every four automobile crashes in the




United States are caused by texting while driving. Indian government has recently implemented

strict laws in regards to using cell phones while driving, there is more to be done.
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CASE REPORTS

Choroidal Melanoma Presenting with Secondary Glaucoma:
A Case Series
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Dr. Meenal Gupta, Dr. Anand Goyal

Department of Ophthalmology, Govt. Medical College, Kota, Rajasthan
E-mail: dr.ashokmeenal O@gmail.com

INTRODUCTION

Uveal tract comprise melanomas of the iris, ciliary body and the choroid. The choroid
melanomas are more frequent to occur in comparison to iris and ciliary body melanomas.
Choroid melanoma though rare, is the most common occurring intraocular malignancy amongst
the adults. Incidence of occurrence of choroid melanoma is around 20 per million cases per year
globally. The uveal tract pigment producing melanocytes are the origin for the melanoma in the
eye. Melanomas tend to commonly arise from sixth decade of age with increasing incidence with
progressive age[1]. We herewith report the case series of two cases of choroidal melanoma who
were presented with secondary glaucoma which were managed at our tertiary eye care centre at
Kota.

CASE REPORTS

CASE 1: A Hindu male patient 47 years old presented in ophthalmology department of G.M.C.
Kota with chief complaints of pain, redness and diminution of vision in right eye for last 20 days.
No significant past and family history. His general and systemic examination was normal.
Ophthalmic examination was carried out, distant vision in right eye was PL present and PR
inaccurate in all four quadrant while in left eye distant vision was 6/18-6/12 with pin hole. IOP in
right eye was 37.5 mmHg and in left eye 14.6 mmHg. Anterior segment examination with Slit
lamp of right eye showed hazy cornea, shallow anterior chamber semidilated, fixed and
nonreacting to light pupil with intumescent cataract and left eye showed early lenticular change
with normal pupil. Binocular Indirect ophthalmoscopy of the right eye showed no fundus glow
and fundus details not visible while left eye showed normal fundus details.

Patient was initially diagnosed as lens induced glaucoma and advised for cataract extraction with
trabeculectomy under LA with poor GVP explained for right eye but during operation after
removal of cataractous lens ,there was white reflex seen so without implanting IOL special
investigations were performed. USG right eye showed a intraocular mass arising from
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anteromedial aspect of globe ,was well demarcated and cystic mass measuring16.3mm x12.9mm
with vascular band arising from posterior wall.

MRI SCAN: it reveals an irregular T1 hyperintense endophyte mass lesion arising
from anteromedial aspect of RE most probably uveal melanoma. This associated
with vitreous hemorrhage & deformed right globe. No extra-ocular extension of
mass seen.
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USG Guided FNAC: Cytosmear showed cell in cluster & round to spindle shape
with pleomorphism with pigment suggestive of melanotic melanoma.

After complete examination case was diagnosed as choroidal melanoma of right
eye. The patient undergone right eye enucleation under LA and postoperative
systemic antibiotic, analgesic and topical antibiotic was given. After a month
patient was given artificial prosthesis on subsequent follow up visit.

CASE 2.

A 60 years old male patient presented with loss of vision with eye ache and redness of right eye.
Patient was asymptomatic 6 months back then he developed gradual progressive diminution of
vision which was followed by eye ache, patient also gave history of metamorphopsia. Then
vision was completely lost 3 months back. Past and family history was insignificant. Vision in

right eye was PL absent and IOP was 29 mmHg and in left eye vision was 6/18 and 10P was 18
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mmHg. Anterior segment examination of right eye showed corneal edema with KP's on
endothelium, shallow anterior chamber and pupil mid dilated & fix and non-reacting to light.
Cells in AC. Posterior segment examination of right eye showed yellowish reflex
and rest not clearly visible and left eye details were normal. Routine
investigations including ALP, LDH & GGT were normal. Patient was Hepatitis

Bs Antigen positive. B-SCAN of right eye showed Mushroom shaped mass with

internal vascularity.

MRI SCAN T1 weighted image showed hyper intense while T2 & DWI images showed
hypo intense mass lesion.

After radiological and metastatic evaluation patient diagnosed as case of
choroidal melanoma with secondary glaucoma & undergone enucleation with

allogenic sclera over a sphere silicone [18mm size] prosthesis implant is done.

To maintain conjunctival sac a conformer is placed.
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Post-operative evaluation of eye ball showed mushroom shaped mass protruding

from choroid behind the lens.

Histo-pathological examination of mass showed epitheloid type of choroidal

malignant melanoma.

DISCUSSION

Melanomas of the uveal tract can be divided into the lesion of the anterior and
the posterior tract, the anterior tract melanoma involve the iris where as the
posterior tract melanomas involve the ciliary body and the choroid layer.
Malignant melanomas of the uvea are frequented more often in the choroid and
the ciliary body in comparison to the iris. Melanomas are highly malignant
epithelial cancers [1]. Melanomas tend to commonly arise from 70 years of
age, however no age is spared [2,3]. Clinically the presentation of choroidal
melanomas is variable. In general anterior choroidal melanomas have a
delayed presentation because of slow growth however clinical signs and
symptoms can present earlier. Patients of choroidal melanoma usually present
with blurring of vision. Patient may experience painless and progressive
visual field loss as the peripheral melanoma enlarges. Floaters and at times
balls of light are experienced by subjects in case of necrosis of tumor or
hemorrhage in the adjoining areas. Severe pain may be experienced with
impingement of tumor mass on ciliary nerves or due to acute angle closure
glaucoma. Choroid layer being devoid of lymphatics hence majority of the
choroidal melanomas spread by hemotogenous route mainly to the liver [4].

Choroidal melanomas have variable pigmentation from being highly pigmented
to being amelontic in appearance. The choroidal melanomas irregular, slate-
gray, solid, initially present as dome shaped subretinal nodular circumscribed
mass. With more expansive behaviour they tend to form irregular bilobular to
multilobular configurations, some of become mushroom shaped after
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breaching the Bruch's membrane.

Traditionally on histology the choroid melanoma has been categorized into three
divisions namely spindle type A, spindle type B and epitheloid type. The modified
Callendars classification of uveal melanomas has four categories [5]. 1. Spindle
cell type tumors comprising 45% of all choroidal melanomas. 2. Pure
epitheloid cell Melanomas 5% (rare occurrence). 3. Mixed cell melanoma 45%
(comprising of spindle cell and epitheloid cell types). 4. Necrotic-iris
melanomas have the best prognosis where as the ciliary body melanomas have
the worst prognosis. Iris melanomas are the least common. Necrotic melanoma
5% (predominant cell type unrecognizable). The overall prognosis of malignant
melanoma of the uvea is based on several factors; however, the malignant
melanoma can be said to have an intermediate prognosis, mortality being close
to 50%, 15years after enucleation [6].

TREATMENT

Present day management trend generally centers on cautious conservative
maximum vision sparing approach. Tumors of the posterior segment not readily
visible of size less than 2.0-2.5 mm in elevation and <10 mm in diameter should
be left for observation, sequential photograph and ultrasounds should be carried
out to keep follow up on size. Brachy therapy for tumor less than <10mm
elevation and <20mm in diameter supplemented with transpupillary thermotherapy,
external beam irradiation for tumors unsuitable for brachytherapy, segmental
iridectomy can be used for iris melanomas, a difficult approach but
conservative can be transscleral local resection as well as stereo-tactic radio-
surgery and finally larger tumors involving the entire globe require enucleation.
Exenteration is carried out in case of widespread orbital involvement. Systemic
chemotherapy are only advocated in case of positive distant metastasis.[7]

Malignant melanomas of the uvea are frequented more often in the choroid and the ciliary
body in comparison to the iris. Symptomatology is extremely variable with a choroid
mass. Choroidal melanoma may unusually presents with secondary glaucoma. So general
ophthalmologists should be aware of these rare initial manifestations of uveal melanomas
as secondary glaucoma. So one should be extremely cautious in such cases and before
performing penetrating surgery, special investigations of posterior segm ent like B-SCAN
must be performed. Treatment in current scenario is preferably conservative and in most
of the cases enucleation recommended.

Conflict of Interest: The authors declared that is no conflict of interest.
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A successful doctor (ophthalmologist) needs to be a people’s person at heart. Someone who
enjoys interacting with all sorts of people. He/ she needs to be truly skilled in art and science of
medicine and surgery, as modern medical science has really evolved to a very high level of
precision over the last few years, and therefore the patient expectations have also risen
dramatically. While it is quite enough to be a good eye surgeon and give good results, to excel,
one has to learn good communication skills, strive constantly to give the best surgical results, as
well as the best overall experience to the patients.

The 4 C’s for successful ophthalmic practice are: competency, communication skills,
compassion, and convenience. Good surgical training is the bedrock that no one can do without
in today’s age. Along with this, it is very important to market the practice, as well as build an
excellent team and maintain a healthy work life balance to continue enjoying practice growth.
There are many important aspects to being the best at anything. In this write-up, the authors offer
valuable pearls for the young ophthalmologist—from personal enrichment to building a practice
and dealing with increasing patient loads and the eventual difficult patient.

QUALITIES OF SUCCESSFUL DOCTOR (OPHTHALMOLOGIST)

A good doctor needs to be a people’s person at heart. Someone who enjoys interacting with all
sorts of people. He/ she needs to be truly skilled in fine ophthalmic surgery, as ocular surgery has
really evolved to a very high level of precision over the last few years, and therefore the patient
expectations have also risen dramatically. However, in this competitive and demanding world,
both the science and technique as well as the art are important. And therefore, while it is quite
enough to be a good surgeon and give good results, to excel, one has to learn good
communication skills, strive constantly to give the best surgical results, as well as the best
overall experience to the patients. Last but not the least, punctuality and keeping up announced
timings in the clinic remain important to spread the message among your patients that you are
available for your patient to deliver the best possible care.
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Young ophthalmologists first and foremost need to learn and fine tune their surgical skills as best
as they can, and the earlier, the better. At a young age, without the additional responsibilities of
family and children, it is possible to travel to different cities and countries, and get the best
possible training. Good surgical training is the bedrock, that no one can do without in today’s
age. Along with this, young ophthalmologists should also make it a habit to observe their seniors
interacting with patients, particularly difficult and demanding patients. If you have plans of
having your own practice, then you need to know the basics of financial planning and
administration. Observe the facilities that are provided in good practices, and the small things
that can make a significant difference to the overall patient satisfaction.

By default, even today most young ophthalmologists end up starting their own practice, though
the practice patterns are now changing rapidly, with more emphasis on group practices, shared
facilities etc. When one starts a new practice, often they realize that the residency training has
not prepared them for this at all. When managing a new ophthalmic practice, the ophthalmologist
needs to go beyond clinical and surgical ophthalmology to truly satisfy and manage a patient,
and beyond patient management to run an efficient, financially viable growing ophthalmic
practice. Someone said that “The education of the doctor which goes on after he has his degree
is the most important part of his education”. At this stage, we need to keenly and quickly learn
the basics of practice management, in terms of staffing, administration, providing the right
ambience, marketing, communication and patient handling skills etc. in short, while we need to
hone our surgical skills during training, we must also focus on our soft skills if we want to run a
successful practice.

MANAGING HIGH VOLUME PATIENT WORKLOAD

If you are fortunate enough to have a high volume patient workload in your practice, it often
becomes a challenge to give enough time to each patient and fully satisfy them. Here effective
communication skills become very important, where you can give all the necessary and relevant
information in a short time, and utilize your chair time with the patient most efficiently.
However, despite all this, there will be patients and attendants who need repetitive explanations
and guidance, and here the role of well-trained staff, and particularly counselors becomes very
important. We must utilize the services of well-trained and groomed staff and counselors who
can take over the work of explanations and can give the patients more time, thereby reassuring
them and satisfying all their queries. Depending on the workload and the practice setting, we can
delegate many other tasks to the staff e.g. optometrists who can do more than half the work, or
trained technicians who can perform investigations etc. However, it is important to keep
motivating the staff regularly to provide their best services to the patients. At the same time, have
printed brochures for all common diseases and facilities available in your clinic, that give
detailed information to the patients and attendants. Electronic Medical Record (EMR) Systems
can also help in managing high volume practices, when used efficiently.
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DEALING WITH UNSATISFIED PATIENTS

This is becoming an increasingly difficult but necessary art to master. We must take part of the
blame for raising the patient expectations so high, that they have become very difficult to satisfy.
A lot of aggressive advertising, tall claims and high surgical costs have convinced the patients
that eye surgery is a five minute wonder, where nothing can go wrong, and the patient will get
“super-vision”. In this scenario, the first thing is to have good counseling for all surgical patients.
Adequate chair time needs to be given so that the patient expectations are realistic, and there is
no mismatch between their expectations and what can be delivered. Despite these efforts, if a
patient ends up dissatisfied with the results, the first thing is to give a patient hearing. Many irate
patients often cool down enough with a felling of having been heard and understood. Never try
to brush aside their complaint, even if they seem insignificant to you. Patients will seldom create
much trouble if the doctor is respectful and sensitive and hears them out, but with become
increasingly aggressive of they get the impression that the doctor makes them feel inferior or is
too rushed to listen to them. Also, it goes without saying that we must do the best that we can to
solve the cause of their dissatisfaction, and be financially considerate while doing so.

IMAGE BUILDING FOR SUCCESSFUL OPHTHALMIC PRACTICE

Marketing and image building is an essential part of practices today, and is no longer considered
a dirty word in medicine. However, marketing in medicine bears a greater responsibility to be
ethical and appropriate. We owe it to the dignity of our profession to ensure that our marketing is
not in poor taste. Marketing is not synonymous with advertising, and aggressive advertising is
still controversial among medical circles. Subtle marketing on the other hand is less expensive,
often more effective and also acceptable. But with the increasing presence of corporate sector in
the medical profession, advertising is here to stay. Marketing in the medical field can initially be
cold call type like newspaper advertisements, billboards etc., where we make unsolicited contact
with a wide audience. For a new practitioner, this is necessary as he needs to inform the widest
possible audience in his area of practice about his services and expertise. Later, one can progress
to inbound marketing using the internet and social media for potential customers, giving them a
platform to ask queries and know you and your services before they choose you and in-house
advertising, where the services available in your practice are prominently displayed in your own
premises with clear information and staff is willing and capable to answer any queries related to
these services. For a young practitioner, it is important to control the finances in marketing, and
after the initial few cold calls, turn to more focused marketing and do not try to “outdo”
competitors in advertising. It is also a good idea to organize educational awareness activities and
camps at sites of public gatherings, which is a cheap and effective way to market yourself.
Finally, you must aim for a scenario, where your satisfied patients become your best marketing
tools, because this word of mouth publicity is the strongest and most convincing to potential
customers.




To grow professionally among peers, one needs to have good oratorical as well as public relation
(PR)/communication skills. Start by attending the meetings of the medial societies in your area
and offer to organize one or two activities at special occasions, where you can display your
organizational as well as presentation skills. Societies always need young, dynamic people
willing to take on responsibilities, without displaying any ego. Remember not to get involved in
factional politics, and be respectful to all seniors.

GROWING THE OPHTHALMIC PRACTICE

If you can provide good services, the work is bound to grow. You need to ensure that you deliver
not only good surgical results, but also ensure an overall good experience for your patient. This
would mean that you focus on all services provided in your practice right from the ease of paring
near your practice to the reception, waiting time, comfort in the waiting hall, adequate facilities
for drinking water, toilets, refreshments, if needed, reading material to keep them busy while
waiting, professional reasonable quick service, cheerful and cooperative staff and an adequate
explanation of fall their queries and concerns. Of course, the satisfaction provided by the doctor
would be the main driver, and you need to develop your own soft skills and communication
skills so that the patients feel reassured on meeting you, and you can inspire confidence in them.
Learn to connect with your patients and empathize with their concerns. As you grow, try to
provide more services like Retina etc. depending on the financial viability.

MANAGING THE TEAM MEMBERS

If you have other ophthalmologists and optometrists working for you, it is crucial and often
difficult to keep them satisfied and motivated. One crucial factor is opportunities for financial
and/ or professional growth. Also, be accessible to listen to genuine problems of your staff and
give them a patient hearing. Just like your patients, the staff also wants to feel heard and
understood. Do small activities, to foster the team spirit among all the members, and make them
feel valued. At the same time, also let it be known that you observe everything, and any
misdemeanors will be strictly acted upon.

ACHIEVING THE WORK-LIFE BALANCE

In a busy practice, efficiency is important to ensure that the patients are seen quickly, and your
working time also doesn’t overstretch. Learn to delegate all except the core work. Develop a
good team and employ good quality staff that can take off some of your burden. Have enough
staff to guide the patients and answer their queries and develop effective communication skills
yourself, so that you can give a quick yet comprehensive explanation to the patient about his/ her
condition. If your practice is managed efficiently, this will leave you time for your family.
However, the most important factor for achieving a good work life balance is to firstly recognize
its need and importance. Remember that your work is just one aspect of your life, which cannot
replace the equally or often more important aspects like health and family. Ambition is an
endless race, and therefore work to satisfy yourself and not get ahead of others.
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HOW TO AVOID/MIMIMIZE LITIGATION?

While we are making tremendous progress on the global map, on the contrary, doctor—patient
relationship is deteriorating, our internal medical setup is facing extensive problems with
medical litigation being the most serious of all issues. The number of cases against eye care
professionals for malpractice is increasing because of the increased awareness among the
patients. While some cases may be legitimate and based on clinical negligence exercised by the
doctors, most doctors are wrongfully accused because of the lack of public understanding. The
eye care professionals must emphasize diligent service delivery and also maintain proper records
about the patient history, consent, and treatment. ABC fo minimize medical errors during
ophthalmic practice include: A: Accurate and complete documentation, B: Be clear and
consistent, communicate effectively to explain pros and cons of treatment and establish good
patient relationship, C: Consent, Checklists to avoid errors. This practice will bring down the
incidents of malpractice, and will protect the doctors from allegations and fake lawsuits.

TAKE HOME MESSAGE

For young ophthalmologists, we would say that running your own practice is a huge work and
responsibility. Consider the option of 'Group Practice' and think well before you choose what
exactly you want to do,. If you feel you are not cut out to handle all the responsibility (including
clinical, financial, administrative etc.), choose another option like working in hospital or a shared
facility. If you do choose to have your own practice, the initial few years are very crucial and
remember to focus only on patient satisfaction at this time. Also, remember to be strong even if
there are minor setbacks. Keep the big picture in mind, and do not fret over small things. In the
end, remember that the ultimate aim of life is to be happy and professional success is just one
means of achieving that along with many other things.
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Restoring Dignity to Our Profession: Random Thoughts
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I thank the editor of ROS journal for inviting me to share my thoughts on a subject close to my
heart. Let me start with a forward I received on What’s App recently- Author Unknown.

Once upon a time there was a famous photographer who was invited by a prominent socialite to
a very classy party. As he entered, the socialite greeted him effusively saying, “Mr. Rai, I have
been an ardent admirer of your photographs for years! I am sure you must be having a superb
camera”. Mr. Rai said nothing. When it was time to leave, he profusely thanked the hostess
saying, “Thank you Mrs. Sharma for an excellent and delicious meal — I am sure you must own
an excellent stove!”

If you smiled or chuckled at this anecdote, please pause for a moment to reflect. How many
times do we brag to our patients that we have the latest microscope or phaco-emulsification
machine or that the IOL we are inserting is the ‘world’s best’. Are we not guilty of leading the
patient to believe that the ‘stove’ is responsible for his or her excellent post-op vision rather than
the ‘cook’?

We, who are practicing eye surgeons, whether employed or in private practice labor long and
hard to hone our skills. Unfortunately, many of us become ‘cataractologists’ along the way and
extol the virtues of equipment we have to attract patients. There are twin dangers in doing this.
First, we become slaves of the ophthalmic industry — we buy equipment we can ill afford and
second, we are forced to use IOLs we may not wish to due to IOL bundling. Before we finish
paying the loan amount on one machine or gadget, industry is already pressurizing us to upgrade
“or you will be left behind as your neighboring eye surgeon has already upgraded”! We also
make ourselves easy targets for Insurance companies and other payers to continuously reduce the
amount payable for surgery as we tell patients that the surgery takes only 10 minutes and
requires hardly any human touch due to the fancy ‘robotic’ or ‘laser’ equipment we own.

Young ophthalmologists, entering private practice and not having the means to afford all the hi-
tech equipment and yet wishing to compete with seniors in the market place thus fall easy prey




for touts, pimps, family physicians offering ‘cuts’, taxi drivers promising to bring in patients,
greedy newspapers and magazines promising print space in return for a hefty sum, FM channels
giving advertising opportunities, etc. Seniors then bemoan the lack of ethics amongst the juniors.

Is there a way to restore the dignity of the profession? Can we survive in practice and still
remain ethical? There is no easy answer and there is no magic solution. However, I offer the
following suggestions:

1. Right from the time we first examine a potential patient in our clinics, we reassure him
that we have the requisite skills to restore vision. If we have trained under a well-known
guru or institution (as almost all young members of ROS have), we mention this to the
patient. If we have passed out from a reputed university we display our certificate in the
waiting room. We continuously reinforce the impression in the patient’s mind that eye
surgery is an art requiring years of training which we have. We inform him/her that of
course we have all the equipment required to carry out the surgery effectively but do not
put up giant posters of our phaco machine in our waiting rooms. We have learnt about up
regulation and down regulation of cytokines in ocular inflammation, right? Similarly we
should up regulate (or highlight our skill sets) and down regulate (or downplay) the role
of the machines in restoring vision. That way, even if our neighboring eye surgeon gets a
fancier machine it doesn’t matter — our patients will come to us because of who WE are
and not WHICH machines we have! We can upgrade our equipment whenever we feel
the need to or only if we are convinced the new one will help us to further improve our
results, not because the manufacturer is pushing us to buy!

2. What about quoting a package for the cataract surgery? In my clinic, there is a single
package offered for unifocal IOL and one for multifocal/toric IOLs. I do my own
counseling, but those that employ counselors should simply point out the pros and cons
of unifocal versus premium IOLs and let the patient decide which type of IOL he wants.
There is no way a patient can choose between 7 different packages for unifocal IOLs.
When a person steps into a restaurant and chooses between French cuisine and say Italian
pasta, he is making an informed choice based on knowledge of what each food item tastes
like, not merely its price. However, when you create 7 packages in Unifocal IOLs with
different prices for an Alcon or Zeiss or Rayner or a cheaper foldable IOL, the patient is
confused and neither you nor the most experienced counselor can explain to the patient’s
satisfaction what the difference is between the packages except for the cost! Even after
the patient chooses a particular IOL based purely on price, he wonders if he should have
sold his wife’s jewellery and opted for the highest package! Every time he gets a little
redness or irritation post op he regrets that he did not go for a higher package!

Why not simply tell him there is a single package costing XXXX. If he says he cannot
afford it, or you or your counselor feels he cannot afford it, give him a discount of
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whatever percentage you feel comfortable. You can then choose to implant a cheaper IOL
if you wish, depending on the final price you have agreed on for the package. You still
reassure the patient that he will get an excellent IOL and an excellent result irrespective
of his paying less. The patient is not interested in knowing the brand of IOL (in a
majority of cases) — he only wants to hear from your mouth that everything will be all
right. In more than 90% of my cases, the patient learns what IOL has been inserted only
after the surgery when the IOL sticker and box etc. are given to him/her. A small number
of patients come to me telling me they want only a particular brand put in as they have
perhaps read the advertisement somewhere (in some other doctor’s cabin) or a friend or
relative has had this IOL and is seeing well. For this minority I will inform that all IOLs
are good and I will put the IOL of his brand choice (no discount!).

3. My advice to youngsters starting practice is to do a group practice. Get together with
batch mates or like- minded colleagues and reduce your individual investment both in the
OPD and in the surgical equipment. Do sign a proper contract amongst yourselves with
an entry and exit clause to avoid needless acrimony if one of the partners wishes to leave
or start their own set-up. In unity there is a lot of strength. Your income will still continue
if you take a holiday or are unwell for some time. You will find it a lot easier to upgrade
your equipment from time to time and can expand as you grow, either by taking in new
partners or opening more centers.

4. My advice to senior colleagues who already have their own set-ups — either day care
centers or small or medium sized eye hospitals, is to invite junior colleagues starting
practice to operate in your premises. You can charge them a fee of course, but since it
will be on a per case basis, it will be hugely more affordable for a youngster than to
purchase his own space and equip a modern sterile OT and hire the staff necessary when
he does not have enough surgical work to sustain the tremendous investment in his early
years. It is a win-win situation for both: the senior optimizes use of his OR, which would
have remained idle when he was not using it and gets the satisfaction of mentoring a
junior who will in all probability refer his complicated cases to him as they are on the
same premises. The junior of course gets an excellent OR and does not have to bother
about managing fumigation etc. If adequate space exists, it would be ideal for the junior
to bring in his own microscope and phaco machine and small instruments so that he is
responsible for maintenance of his own equipment and there are no accusations flying
around if a probe breaks down or a microscope malfunctions.

5. If you are practicing in a small town having 10 or less ophthalmologists, it is imperative
that you get along with each other. If there is back biting amongst yourselves, you will all
lose in the long run and patients will often migrate to another town or city for surgery.
One way to foster harmony is to have dinners at regular intervals — these can be self -
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sponsored or you could rope in a pharma company to have a CME. Let the whole thing
be informal. Have a co-coordinator amongst yourselves if you wish, whose role is merely
to fix one or 2 CME topics and decide which of you is going to make a small
presentation. It could be once in 2-3 months. The moment you have an association with
president, secretary etc. there could be ego clashes. For every meeting you could have a
different co-coordinator. This will sponsor collegiality and a healthy relationship between
all.

I will end with a story. If you take a 2000 Rupee note and fold it till it becomes a fraction of its
size, or rub it in the mud or pour cold water over it or run a steam roller over it and then take it to
the store, the shopkeeper will still give you 2000 rupees worth of groceries. Similarly let no one
— whether it is a nasty patient or a colleague or sometimes a senior, reduce your self-esteem.
Each of us is unique, like a diamond. We should be aware of our true worth always. Remain
dignified, remain ethical and convince patients that we are fully capable of helping them see
better with the resources we have, because it is our skill that matters, and nothing else!
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The outbreak of Coronavirus Disease-2019 (COVID-19) has impacted different aspects of life
for people all around the world. Residents at different levels of education are among those who
have been significantly affected by this pandemic. As a higher level of education, ophthalmology
residency is a top specialty in different parts of the world including India.

INADEQUATE TRAINING IN DURING THE COVID-19 ERA

On 11" March 2020, the World Health Organization (WHO) declared the COVID-19 caused by
the 2019 novel coronavirus (2019-nCoV) a pandemic. This has brought radical changes in all
aspects of our lives and hampered the training. Social distancing and restrictive movement
policies have markedly deranged traditional educational practices. The time course of these
changes is indeterminate. These have affected conventional in-person ophthalmic education and
training. There is a pressing need to innovate and implement alternative educational and
assessment strategies. The COVID-19 pandemic has provided us with an opportunity to pave the
way for introducing digital learning in ophthalmology. The virtual classrooms can be conducted
using platforms such as video conferencing (Google Hangouts Meet, Zoom, Slack, CiscoWebEXx)
and customizable cloud-based learning management platforms (Elias, Moodle). The digital
learning carry a lot of advantages however it cannot be replaced by "hands-on training".

NEED FOR STANDARDIZATION OF RESIDENCY TRAINING IN INDIA

Sadly, surgical training of ophthalmology residents in India and several developing countries in
most of the residency programs has not kept pace with these advances. Cataract surgery is most
commonly performed surgical procedures. Most of the medical colleges in India and developing
world still focus exclusively on Small Incision Cataract Surgery (SICS), and even traditional
Extra-Capsular Cataract Extraction (ECCE) during the ophthalmology residency. These
techniques certainly have an important role for selected patients in developing countries.
However, we must make sure that our ophthalmology residents are equally well versed with
micro-incision cataract surgery-phacoemulsification and other newer developments (including
premium IOLs) which are now considered the standard of care for cataract patients, with few




exceptions. The need for better curriculum and uniformly applied, well-structured goals for
surgical training during residency training cannot be overemphasized.'™

As someone who received training in ophthalmology from a regular medical college in India
followed by one of India’s premier institutions (PGIMER, Chandigarh/AIIMS, New Delhi) and
finally at a world class teaching eye hospital (Storm Eye Institute, Charleston & John A Moran
Eye Center, Salt Lake City, Utah, USA), we can affirm that surgical training standards in India
and other developing countries are hugely capricious, and need to be standardized. We have
emphasized the challenges faced by ophthalmology trainees and possible solution for
transferring surgical skills in young ophthalmologists in a recently published editorial.’

While some well-funded and eminently staffed institutions in the government (e.g. Dr. R P
Center for Ophthalmic Sciences, AIIMS, New Delhi, PGIMER, Chandigarh, India) and non-
government sector (L. V. Prasad Eye Institute, Hyderabad, and Aravind Eye Care System,
Madurai) in India have excellent surgical training programs, the vast majority of medical
colleges offer little to no “hands on” training in ophthalmic micro-surgery (including micro-
incision cataract surgery). This revealing fact was unambiguously presented in a landmark study
on general residency training standards in India, published in this journal in 2008.4 Another
study published in 2017 found that cataract surgical training during residency focused only on
SICS.?

Apart from a couple of institutions, ophthalmology residents in India and the developing world
do not have access to virtual reality training systems. ‘Hands-on’ training is practically the only
system of transferring surgical skills in India and developing countries. While residents do get to
learn “hands-on” surgery, in addition to high patient expectation about quick visual recovery
(after cataract-IOL surgery), there are various procedural and administrative issues that hamper
learning.

CHALLENGES FACED DURING SURGICAL TRAINING AND HOW TO
OVERCOME THEM?

In many teaching institutions in India and the developing world, the hierarchal system of case
allocation followed is usually such that residents/trainee get the cases at the end of the operating
theatre list or at a side table, where surgical instruments, operating microscopes, machines,
assistants, support staff and often patient preparation, are all sub-optimal. Most of the times,
these resident surgeries are either unsupervised, or supervision is carried out by other, more
senior residents, who themselves are in the learning phase. There is a need to change these
processes so that ophthalmology residents have a better atmosphere to learn.

POSSIBLE SOLUTION FOR IMPROVING TRAINING

Several authors have suggested an urgent need to improve ophthalmology residency training in
medical colleges of India.*> This necessitates strong will power (for teachers) to teach the
residents, industry support to provide equipments at discounted price, funds to buy new
equipment(s), and to maintain them, “training the trainers”, standardized and monitored
residency curriculum etc., but most importantly -the desire and the drive to make resident
training the focus of all activities in training institutes. The residents themselves need to become
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proactive to achieve the best possible training, utilizing the host of resources (including articles,
surgical videos available on internet) that have become available in recent times.

BENEFITS OF PRACTICING OCULAR MICRO-SURGERY IN WET LAB

Wet Labs/surgical simulators can be a very helpful option for learning various steps of
phacoemulsification before proceeding for “hands-on” micro incision cataract surgery & IOL
implantation. Wet lab training allows residents to get familiar with phacodynamics/phaco
machine settings, operating microscope, ophthalmic microsurgical instruments and definitely
helps to minimize the learning curve. Animal eyes, postmortem human eyes (Miyake-Apple
preparation), simulators, devices, teaching tools such as Kitaro dry lab and wet lab system kit
(FCI Ophthalmics, Pembroke, MA, USA) are currently available to learn and practice
phacoemulsification surgery in a stress-free environment (Figure 1).!!2 All India
Ophthalmological Society and state ophthalmological societies and several other not-for-profit
organizations are doing an excellent job with skills transfer courses where many ophthalmology
residents and fellows get exposure to an interaction with experts in the field.

HOW TO OVERCOME CHALLENGES OF LEARNING EYE SURGERIES/PHACO?
Common pitfalls while learning phacoemulsification (poor incision construction, inability to
achieve complete capsulorhexis, inadequate hydrodissection, inability to crack the nucleus,
iatrogenic zonular dialysis, posterior capsule rent, vitreous loss, nucleus drop, difficulty to load
and implant IOL in the capsular bag etc.) can be avoided using new blades for creating incision,
good quality OVD, and compulsory wet lab training to minimize learning curve related mishaps.
Practice of suturing with 10-0 monofilament nylon under surgical microscope helps residents be
ready when they encounter leaky incisions. Encouraging ambidexterity in residents can help
improve surgical skills, too. A focus on supervised ophthalmic surgery needs to be created, with
senior experienced faculty performing the skill transfer duty, rather than novice surgeons.

TIPS TO MINIMIZE COMPLICATIONS?
We need to remember that the best of surgeons have made mistakes while learning. However,
since we are dealing with human eyes, we can neither afford to make too many mistakes nor
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leave mistakes unattended. Whenever a mistake is made, an effort should be made to find the
cause, learn to avoid it and rectify the same. Surgical video recording and review of videos by
self and teachers, especially in case of complication can go a long way in imparting surgical
skills while at the same time improving the quality of surgery. As teachers, we also need to
inculcate the sense of responsibility in residents to see and care for the operated patient in the
postoperative period- where they can learn the nuances of postoperative care.

ROLE OF PRIVATE SECTOR

The private sector forms a large part of Indian healthcare scenario and most private practitioners
(ophthalmologists) are actively involved in academic activities. Engaging them in surgical
training of residents can refine the latter’s learning to make them ready for real- life practice
scenarios. Out of the box solutions can be adopted where necessary e.g. better collaboration
between medical colleges and institutes in the private sector or allowing honorary teaching in
colleges by private practitioners.

PEARLS FOR WOMEN RESIDENTS IN OPHTHALMOLOGY

Ophthalmology is becoming a preferred branch for female doctors as career as an eye specialist
is considered rewarding for women wanting to maintain a work life and work family balance. It
is extremely important for all resident doctors to get the best possible training during their
residency. This is even more pertinent for women residents, as it becomes very difficult to
devote time to full time rigorous training programs at a later stage in life, particularly after
marriage and kids. At an early age, it is possible to travel far and wide for the best training
opportunities, especially in surgical disciplines like ophthalmology. Current ophthalmology
practice is becoming difficult because of heightened patient expectations and an aggressive
consumer culture that is spreading fast. In such a scenario, it is absolutely essential to get the best
possible clinical training, so that their competence can become their big strength when these
residents start doing clinical practice.

ROLE OF MENTORS

For mentors and teachers, teaching can indeed be challenging in a changing era of mentor
protégé relationship. The residents of ophthalmology now are more focused and competitive than
ever before. Some of them may suffer from work related stress due to excessive work load while
others may have attitude problem, may not be doing their duties properly and lacking the basic
discipline and a mindset that lacks respect for their seniors and mentors. Also, their learning
style, as well as exposure to innovative learning modes has increased their expectations from
their mentors and teachers. On the other hand, the mentors and teachers feel these young
ophthalmologists just want to learn things way too quickly and on their own. There is a dire need
to find a middle ground and for that there is a major need to create mutual goals that must be
implemented. It is important to utilize the innovative teaching styles and techniques to help these
technically driven residents to learn more efficiently. It is essential to keep in mind that these
young ophthalmologists are the future of ophthalmology. Steps need to be taken to make
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immediate changes in the training and teaching in ophthalmology residency to ensure a bright
and prosperous future of ophthalmology in India.

LEADERSHIP MANTRAS FOR RESIDENTS/YOUNG OPHTHAMOLOGISTS?

There are numerous ways through which the resident/young ophthalmologists can become
leaders of tomorrow. Firstly, it is essential for them to find the right mentor, someone who is
genuinely interested in helping them adapt leadership qualities instead of someone who hardly
offers any useful advice. Most importantly, they have to actually listen to their mentors, even if it
is a hard feedback. Moreover, young ophthalmologists need to become more proactive if they
truly want to become future leaders. ['*-16] There is no point in waiting for someone to hand them
the responsibilities, they need to show their mentors and leaders that they have what it takes to be
in a leadership role. These future leaders should also be engaged in member organizations right
from the initial stage. Another important thing these young ophthalmologists must consider is
stepping out of their comfort zone. They must trust their education and training, and must not be
afraid to learn new technique and skill that can open more opportunities for them to move on to
leadership roles. %

TAKE HOME MESSAGE

It is important to perform and validate residency examination and evaluations in a standardized
and uniform electronic format. Attention should also be paid to necessary changes in the national
curriculum of ophthalmology residency education, to prepare residents with non-surgical but
fundamental skills such as crisis management and teamwork. Additionally, as a priority, we must
ensure that our trainees are and will be safe and healthy during their education period, therefore
all necessary protective equipment and measures should be provided to fulfill this goal.

Virtual education in the ophthalmic field is here to stay even after the pandemic. Ophthalmology
as a branch has always been using cutting edge technology for clinical and surgical care; it's time
now to use it for proving maximum clinical, hands-on training and education of our residents.
We need to use COVID-19 opportunity to grow as teachers and as professionals. It is important
to make the best of the situation and maintain a positive attitude. Let us inspire all young
ophthalmologists as mentioned by William Arthur Ward- The great teacher inspires, The good
teacher explains, The superior teacher demonstrates, The mediocre teacher tells.
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Image on the Cover Page

Contributed by

Dr Abhishek Kothari,

MS, FRCS, FICO, FMRF
Consultant Vitreoretinal Surgeon,
Pink City, Eye and Retina Center, Jaipur
E-mail : dr.a.kothari@gmail.com

Tuberculosis is still prevalent in India, and Ocular Tuberculosis can have myriad presentations. The cover
picture depicts a large macular subretinal cyst- the intraocular version of 'cold abscess'. It is rare to encounter
this type of lesion — intraocular tuberculosis with a large subretinal abscess, but without noticeable
inflammation. The most common form of tubercular involvement of the eye presents as chronic uveitis, or
miliary choroidal tubercles. In this patient's case, no evidence of tuberculosis was found on HRCT Chest and
CT of'the brain. In the absence of any indirect evidence, the diagnosis and successful treatment rested totally on
invasive vitreous biopsy and a unique PCR-based test of the sample. With accurate diagnosis and treatment,
the patient demonstrated excellent recovery with resolution of the lesion and restoration of vision to 6/6, N6.
Awareness of latest available diagnostic tests and their capabilities helps reach the diagnosis and avert

unnecessary morbidity in these rare cases.
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