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Dear Friends

On behalf of Vitreo-Retinal Society of India (VRSI), I extend warm greetings to all the members. This issue of news letter focuses 
on Koch’s eye disease, Diabetic Retinopathy, Fundus Autofluorescence, analyzing scientific article and multi Drug Resistance in 
postoperative endophthalmitis. I would like to thank all the contributors for the scientific content of this issue. This issue also 
figures write-up on Dr. P N Nagpal.

I would like to put on records the efforts of Dr Gunjan Prakash and Lalit Verma and all the members of Local Organizing Committee, 
in conducting an excellent organization of the last Annual Conference of VRSI from December 5 to 7, 2014 at Jaypee Palace Hotel 
and Convention Centre Agra.  

Last year, Nataraja Pillai Oration Award lecture was been delivered by Dr Richard F. Spaide of Vitreous-Retina-Macula Consultants 
of New York, USA. VRSI Hayreh Award lecture was been delivered by Dr Cyrus Shroff from Shroff Eye Centre, New Delhi. Dr. S S 
Badrinath and Dr. Namperumalsamy have been awarded life time achievement awards during Agra VRSI Conference. 

This issue of news letter announces the next Annual VRSI conference to be held between December 3 to 5, 2015 at Backwater 
Ripples Resort, Kumarakom, Kerala. This year, Nataraja Pillai Oration Award has been awarded to Dr. Neil Bressler from Eye 
Institute, Johns Hopkins University USA. He is a great orator and has pioneering contributions to DRS, ETDRS and DRCR. net etc. 
Dr Chandran Abraham from Chennai has been nominated for VRSI Patnaik Award. Both of them would deliver their award lectures 
at the upcoming VRSI conference at Kumarakom.

This year VRSI annual conference will have sessions organized by Macula Society and Sri Lankan Vitreo Retina Society. Our society 
is actively contributing sessions at annual conferences of Euretina and Egyptian Vitreo-retina Societies. I hope for an increase in 
international association in a mutually beneficial way.

Our Society also helped actively to conduct two CME programs on Vitreo-Retinal diseases, one at Mangalore and second one at 
Bangalore. The third is being planned at Hyderabad. I would like to appreciate the efforts of VRSI executive team for their active 
contributions.

I would like to appreciate the efforts of Dr Kim Ramasamy, Convener Scientific Committee VRSI and his team, for bringing out this 
issue of news letter. We are interested in your feedback regarding the news letter. This will help us to bring further improvement 

in the future issues.

Thanks and Regards

Dr. Ajit Babu Majji

From the President’s Desk
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Vishali Gupta MD
Professor (Retina, Vitreous and Uvea)

Advanced Eye Centre,
Post Graduate Institute of Medical Education and Research,

Chandigarh-India 160012.
Tel: +91-172-2747837

Fax: +91-172-2747837
email: vishalisara@yahoo.co.in

vishalisara@gmail.com

Dear friends,

On behalf of the new governing council of Vitreoretina Society of India, I would like to extend our warm greetings and thank all of 

you for giving us a chance to work for the betterment of the society. 

This is the first newsletter being brought by the new office bearers that has been very thoughtfully compiled. The constant 

developments in the field of vitreoretina are happening so fast that it is becoming extremely difficult for the busy practitioners and 

vitreoretina surgeons to filter out the information that is useful to them in their daily practices. In this issue of the newsletter, we 

have tried to address some of these issues that are relevant to our day-to-day practice. The leading experts have worked hard to 

synthesize and present the relevant current information to us and I am sure all of you will enjoy reading this newsletter.

We are in the process of finalizing the arrangements for our next annual meeting that shall be held in the picturesque Backwaters 

at Kumarakom between December 3-5, 2015. The local organizing committee has worked hard to get us good packages for our 

stay as well as for extended stay for those of us who wish to stay beyond the meeting and enjoy this beautiful place. Besides the 

venue, the scientific program shall be a real treat as the focus of this year’s meeting shall be on ‘The Diabetic Retinopathy’. In an 

unprecedented move, we have invited ‘The Macula Society’ that is one of the elitist societies of the USA to contribute a session 

during this meeting that shall be focusing on the guidelines of between DRCR and net: DRCR.net. We request all the members to 

please come for this unique blend of scientific and social event and enjoy the beautiful Kumarakom with their families.

We would also like to request our members to join hands to fight the ever-growing menace of diabetic retinopathy and train our 

young colleagues in this area. We encourage all our members to kindly do more CMEs under the aegis of VRSI, so that we can train 

our younger generation to manage the diabetic retinopathy at each and every peripheral centre throughout India.

Look forward to see you all at Kumarakom. 

Vishali Gupta

From the Hony.Secy. Desk
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Dr. R. Kim,
Dip. NB (Ophthalmology)

Chief Medical Officer & Chief  Consultant of Retina Vitreous Services,
Aravind Eye Hospital, Madurai  625020

kim@aravind.org 
 

Dear Friends,

Dear Friends,

It gives me immense pleasure to bring out this issue of newsletter under the aegis of Vitreo-Retina Society-India. As we prepare for 
the forthcoming Annual Conference of the VRSI, we look back at the success of previous years’ achievements and high standards 
laid by my predecessor, Dr. V Narendran. The VRSI 2014 at Agra was a grand success which was highly appreciated for the scientific 
agenda, in particular the participation of the Egyptian Vitreoretina Society. 

We promise to make this year’s conference an academic fest nested in God’s own country. The local organising committee is leaving 
no stone unturned to make this event the most cherished one. The scientific agenda is laid to cater to every intuitive mind and 
keen vitreoretinal surgeons. We would have Dr. Neil Bressler as our lead international faculty in addition to a session each by the 
American Macula Society and the Sri Lankan Vitreoretina Society. We would have Dr.. Srinivas Sadda, Prof. Anat Loewenstein, 
Michael Stewart, Gemmy Cheung and Dr. Kevin Binder in addition to the most vibrant and leading  national vitreoretinal experts 
sharing knowledge on a wide array of topics. To incite case-oriented discussions and debates, a special inclusion of the very active 
and successful RetNetIndia would be one of the highlights too.

I hereby welcome you to come and join us at Kumarakom and be a part of this scientific extravaganza. I would urge each one of you 
to actively participate in the proceedings to be held at the national forum.

Vitreoretinal Society-India releases this newsletter biannually and submission for articles for the same are invited. Please feel free 
to send in the contributions which you would like to share with colleagues across the country. 

Thank you

Dr. Kim Ramasamy

From the Convenor Scientific Committee Desk
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TB or Not TB

Ocular Tuberculosis (TB), one of the extrapulmonary forms of TB, has 
baffled ophthalmologists since centuries. It has a variable presentation 
depending on the site and severity of infection. Manifestations such 
as serpiginous-like choroiditis, neuroretinitis, subretinal abscess and 
vasculitis have been well described & documented1. With most of the 
manifestations occurring in healthy young individuals & keeping in 
mind the side-effect profile of anti tubercular therapy (ATT) & its long 
course (9-12 months in ocular TB) – the role of ATT has always been 
a matter of debate among uvea specialists. With most of the uveitic 
conditions needing steroids, there is very high risk of the disease flaring 
up if ATT cover has not been provided & it is indeed active TB! Its 
plethora of presentations, the endemicity of TB in our subcontinent & 
its masquerading features poses dilemma to the best of the physicians 
whether the diagnosis is TB or not?

The absence of pulmonary TB does not rule out the diagnosis of ocular 
TB2. It can result from hematogenous spread, from direct local extension 
from the skin, mucous membranes, or sinuses or it can be a delayed 
hypersensitivity immunologic reaction in the absence of a systemic 
illness3. It is usually granulomatous and can be unilateral or bilateral. 
A study of 158 patients with intraocular TB in India over a 10-year 
period revealed that 42%, 36%, 11% & 11% showed posterior uveitis, 

Dr. Jyotirmay Biswas, M.S., FAMS., FIC Path.,FAICO
Director – Uvea & Ocular Pathology Dept., Vision Research Foundation, 
18, College Road,  Chennai-600006.
drjb@snmail.org

Dr. Sachin B. Shetty, M.S.,
Consultant, Vitreo-Retina & Uvea Services,  Sadguru Netra Chikitsalaya, 
Chitrakoot, M.P. - 210204. drsbshetty@gmail.com

anterior uveitis, panuveitis and intermediate uveitis respectively.1 Any 
part of the eye can be involved, but choroid is most commonly involved 
site with posterior uveitis, the most common presentation4 & therefore 
Choroidal tuberculosis is discussed here.

The main types of choroidal involvement in tuberculosis include 
choroiditis, subretinal abscess, tubercles & tuberculomas4 The most 
common finding of ocular TB is choroiditis1. The pattern of choroiditis 
in TB has been described as Multifocal Serpiginoid Choroiditis (MSC) 
5. It can present in a serpiginous-like pattern usually away from the 
disc, commonly in the macular region and has been also described as 
serpiginous-like choroiditis1. It mostly occurs due to a hypersensitivity 
reaction to tubercle acid-fast bacilli (AFB).7 

It can be focal or diffuse.8 Diffuse choroiditis progresses similar to 
serpiginous choroiditis6  at an active edge. It has to be differentiated 
from typical Serpiginous Choroiditis as the latter doesn’t need ATT. 
The table below helps in this regard. Other conditions mimicking MSC 
include herpetic & syphilitic choroiditis. These may need polymerase 
chain reaction (PCR) test for confirmation. Ocular syphilis is usually a 
late manifestation of syphilis & can be detected by tests like VDRL & 
FTA-ABS.

TABLE -1: Clinical Presentation in Ocular Tuberculosis1

Anterior uveitis - Granulomatous, nongranulomatous, iris nodules and ciliary body tuberculoma

Intermediate uveitis - Granulomatous, nongranulomatous with organizing exudates in the pars plana or peripheral uvea

Posterior and panuveitis - Choroidal tubercle, choroidal tuberculoma, subretinal abscess, serpiginous-like choroiditis

Retinitis and retinal vasculitis

Neuroretinitis and optic neuropathy

Endophthamitis and panophthalmitis

TABLE – 2: Differentiating typical Serpiginous Choroiditis & Tuberculous MSC 5

Tuberculous Multifocal Serpiginoid Choroiditis Serpiginous Choroiditis

History 
Lived in endemic area

History of contact with TB

Born and raised in non-endemic area.

No history of contact with TB

Clinical Features

Multifocal lesions

Usually unilateral

Considerable vitreous/AC reaction

Lesions starting from macula without peripapillary 
involvement in early phases

Improved with ATT

Pigment clumping at center of lesions

Not multifocal

Bilateral

Absence / mild vitritis and AC reaction

Lesions starting from peripapillary area

No response to ATT

Pigment clumping at borders of healed lesions

Laboratory studies

Tuberculin skin test usually positive

Chest X-ray usually negative

IGRA usually positive

Negative tuberculin skin test

Normal chest X-ray

Negative IGRA 
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singly or in a multifocal pattern. They are typically not associated with vitritis. They respond well to ATT & heal in 12-14 weeks, becoming pigmented 
with distinct margins leaving an atrophic scar. Choroidal tubercle needs to be differentiated from sarcoid nodule. Perivascular “candle wax” 
exudation, angle (Berlin) nodules, string of pearls vitreous opacities with elevated angiotensin converting enzyme (ACE) levels may give a clue 
regarding sarcoidosis. If untreated, choroidal tubercle may form a solitary tumor like mass measuring 4-14mm known as choroidal tuberculoma 
which often has a surrounding exudative retinal detachment (RD).4 It may be seen anywhere in the choroid- posterior pole, macula or juxta-papillary9. 

Large tuberculomas may undergo liquefactive necrosis and form yellowish subretinal abscess with little overlying vitreous inflammation9. It can be 
seen both in immunocompetent & immunocompromised patients. Such patients need to be investigated for miliary tuberculosis & HIV. Rarely, the 
subretinal abscess can rupture into the vitreous cavity and may lead to endophthalmitis or panophthalmitis. With proper ATT, they can be curtailed 
to form an atrophic scar. Subretinal neovascularization may develop within the scar. Choroidal hemorrhages have also been reported in such cases1

Eales Disease is characterized by periphlebitis, capillary non-perfusion, neovascularization, recurrent vitreous hemorrhage, and fibrovascular 
proliferation in a quiet eye10. Tubercular vasculitis shares the features of Eales along with the presence of vitritis with associated active or 
healed patches of focal choroiditis along the retinal veins. Eales is widely believed to be due to tuberculosis or a hypersensitivity reaction to 
tuberculoproteins11. The association between Eales disease and tuberculosis has been proposed by several investigators. In a molecular biological 
study of vitreous samples from patients with Eales disease, who underwent vitrectomy either for vitreous hemorrhage or retinal detachment, 
41.7% showed M. tuberculosis complex DNA by PCR.12 In another study, 11 out of 23 epiretinal membranes removed from eyes with Eales disease 
showed M. tuberculosis genome by nested PCR technique.19 However, as culture of vitreous aspirate did not grow M. tuberculosis, it is believed 
that patients with Eales disease may harbour nonviable organisms or DNA of M. tuberculosis rather than viable organisms. In a study by Singh et 
al21, MTB genome was demonstrated in more than 50% of vitreous samples, indicating that more than half of patients with so-called Eales disease 
were indeed cases of tubercular vasculitis.

Diagnosis
A definitive diagnosis of ocular TB further becomes difficult due to the wide number of manifestations, absence of a uniform diagnostic criterion, 
combined with difficulties encountered in conducting confirmatory laboratory tests. Microbiological or histopathological evidence of MTB from 

Eales Disease

Miliary choroidal tubercles

IGRA like Quantiferon TB- Gold test is an in-vitro test. It uses 
very specific  M. Tuberculosis  antigens to stimulate the already 
sensitized T-cells present in an infected patient’s blood, to release 
interferon gamma & this release is then measured.2, 13 It does 
not cross-react in patients with prior BCG vaccination or non-
tuberculosis mycobacteria.13, 14  Unlike Mantoux test it is helpful 
in immunocompromised patients (anergy) and in cases with false 
positive Mantoux due to prior BCG vaccination or non-tuberculosis 
mycobacterial infection. Thus it has higher specificity than Mantoux. It 
is useful in both active & latent tuberculosis infection. Also, the result is 
objective and ready within 24 hours9.

Any evidence of active/healed or reactivated TB on chest X-ray or high 
resolution computed tomography (HRCT) with relevant clinical signs 
corroborates the presumptive diagnosis of intraocular TB.  However, 

intraocular fluids or tissues constitutes the gold standard for diagnosis. 
The diagnosis of intraocular TB still remains largely presumptive as 
ocular tissue can rarely be sampled. 

The current criteria of making a presumptive diagnosis of intraocular 
TB is based on a combination of clinical features suggestive of ocular TB 
with corroborative evidence such as a positive Mantoux test, positive 
IGRA, radiographic findings, exclusion of known non-tubercular uveitic 
entities, and a positive response to conventional ATT.1

Indirect Evidences
Mantoux test is considered positive when induration is > 5 mm in an 
HIV patient2,6 , > 10 mm in high-risk individuals, such as in people living 
in endemic areas, health-care workers and nursing home patients & > 
15 mm in all cases2,6 
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since nearly 60% of the patients with extrapulmonary TB do not have 
pulmonary TB, intraocular TB is often associated in the absence of any 
radiological evidence of pulmonary TB.20 Findings of active pulmonary 
TB should prompt a sputum evaluation.16 Chest X-ray findings can be 
equivocal & hence HRCT chest is preferred.

Direct Evidences
Definitive diagnosis is based on evidence of bacilli by Ziehl–Neelsen 
staining or culture from ocular fluids (aqueous, vitreous or subretinal 
fluid), or a positive PCR.

Culture for AFB in Lowenstein-Jensen media is the most specific test 
and allows direct identification of the causative organism. However, 
cultures can take up to 6-8 weeks because these bacteria are slow-
growing.24 Microscopy of specimens can rapidly detect the presence 
of AFB but requires large quantities of sample material, which is 
difficult to obtain from ocular tissue. It is less sensitive than culture of 
specimens in specific media.

PCR amplification of  M. tuberculosis  DNA isolated from an anterior 
chamber (AC) or vitreous tap or subretinal fluid is both a sensitive and 
specific method for early detection1. 0.01 ml of sample is required. 
Nested-PCR has further reduced the antigen density requirement to 
obtain a positive result but it has an increased risk of false positivity1. 
Real-time or quantitative PCR allows quantification of the pathogen 
load23 & thus gives an idea about the disease severity. A decreasing 
pathogen load or negative RT-PCR during serial follow up test is useful 
in assessing the treatment response23.

Ancillary tests
Fluorescein angiography (FFA) can aid in the diagnosis of ocular 
TB. Active choroidal tubercles & active choroiditis show early 
hypofluorescence and late hyperfluorescence with staining of 
the active borders.1,4  Tuberculomas, in contrast, are typically 

A Subretinal tubercular abscess with surrounding exudative RD which 
healed after starting ATT

hyperfluorescent early and later pool in the area of associated 
exudative retinal detachment.1 Active retinal vasculitis shows leakage 
of dye from inflammed vessels & may show areas of peripheral non-
perfusion and neovascularization.1  Indocyanine green angiography 
can also be helpful in diagnosing subclinical choroidal lesions. The 
lesions appear hypofluorescent early, and later have a central zone 
of hypofluorescence surrounded by hyperfluorescence.1, 4 The ICG 
changes are reversible & hence can be used to monitor response to 
therapy.1 Optical coherence tomography (OCT) may not be possible 
due to posterior synechiae or vitritis. It is helpful in detecting uveitic 
macular edema.1 Ultrasonography B scan is useful in differentiating 
tuberculomas / subretinal abscess from tumors like retinoblastoma, 
malignant melanoma & metastatic tumors1. The mass can be imaged on 
B-scan and usually has a low to medium internal reflectivity on A-scan 4; 

26 CT scan is useful to evaluate an orbital mass due to TB. 28

Treatment
Treatment for ocular tuberculosis is the same as that for pulmonary TB 
13. CDC has recommended the use of all 4 drugs-isoniazid, rifampicin, 
pyrazinamide and ethambutol for an initial 2 month period. This is 
followed by a choice of different options for 4-7 months 14. The CDC 
also recommends prolonged treatment for TB of any site that is slow to 
respond. Many studies have also recommended a treatment regimen 
consisting of isoniazid and rifampicin for a period of 9 months 15, 16, 17. 
The addition of rifampicin or Pyrazinamide to drug regimen containing 
isoniazid reduces the duration of the therapy 18.

Gupta et al1 have reported treating 95% of their 150 cases of presumed 
or confirmed ocular TB, successfully. The initial regimen consisted of 
isoniazid, rifampicin, ethambutol, and pyrazinamide. Pyrazinamide 
and ethambutol were stopped after 2 to 3 months and treatment with 
isoniazid and rifampicin was continued for 9 to 12 months. Response 
to treatment was evident within 4 to 6 weeks. Low dose steroids given 
concomitantly with ATT for 4-6 weeks have been shown to have a 
protective effect against tissue damage from delayed hypersensitivity1, 

9. Addition of ATT to corticosteroids in uveitis patients with latent / 
manifest tuberculosis decreases the risk of developing recurrences of 
uveitis.22 

Corticosteroids if used alone without concomitant ATT, can flare-
up systemic TB by activating a latent infection & may promote 
multiplication of bacilli in a granuloma, leading to panophthalmitis13, 

25Subretinal tuberculomas have been successfully managed 
surgically.27 Medical management is successful if ATT is initiated in a 
timely manner.22

Conclusion
In addition to these clinical signs and diagnostic tests, it is important 
to exclude other diseases that might have a similar appearance to 
tuberculosis, such as syphilis & toxoplasmosis1. Appropriate laboratory 
tests will have to be ordered in this regard. A seasoned physician will 
have to keep the patient’s profile, clinical features & laboratory work-
up in mind to arrive at a logical diagnosis.
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Introduction
The management of sight-threatening diabetic retinopathy (DR) 
has undergone a paradigm change in last few years. The visual 
improvement in Diabetic macular edema (DME) with pharmacological 
agents seen in various trials has given a new hope in restoring vision. 
Likewise, the less invasive, and with less side effects, but equally 
effective lasers have improved the outcomes of Proliferative diabetic 
retinopathy (PDR). Yet, the main challenge in many countries including 
India is ensuring mandatory and regular retinal examinations for all 
diabetics. This article highlights the advances made in technology and 
science which would make DR management ‘a personalised care’.

Personalized care: Home Screening and 
monitoring
Smartphones having faster processors, good memory, smaller 
batteries and are easy to handle, light weight, instant connectivity to 
the internet , a highly efficient operating system which are capable 
of advanced functions, with additional attachments for retinal 
imaging, have paved a way for self-screening. iExaminer, Ocular 
CellScope and Portable Eye Examination Kit (PEEK) are some of the 
innovations which have undergone some level of validation over the 
last few years.  1,2 However, these models still need an assistant to 
take photographs. We would see newer attachments and applications 
which would make the self-screening i.e. a ‘retina-selfie’ possible over 
the coming years. Automated diabetic retinopathy algorithms have 
been developed and tested in various populations and a combination 
of this camera and an automated DR algorithm would probably be the 
best use of these algorithms.2

Personalized care: Predicting DR 
There is a need to extend recent advances in imaging technologies 
that might allow more sensitive assessment of the diabetic retina and 

•	 Moving towards Personalized care:
• Home screening and monitoring of DR
• Smart phone based camera’s
• Automated DR algorithms

•	 Predicting DR and STDR
• Combination of structural & functional   
tests
• Biomarkers  
 (Blood, Urine, tear, aqeous, Vitreous)

•	 Predicting which pharmacological agent would 
work best

• Markers of inlammation and other   
cytokines

•	 Predicting visual prognosis
• OCT indicators of visual improvement

Managing Diabetic Retinopathy
Dr Rajiv Raman, MS, DNB 
Senior Consultant
Sri Bhagwan Mahavir Vitreoretinal Services  
Sankara Nethralaya, Chennai - 600 006.

thus identify new biomarkers for DR susceptibility, onset, progression 
and treatment response. 

Combined use of several imaging technologies, such as photoacoustic 
ophthalmoscopy,3 confocal scanning laser ophthalmoscopy,4 ultrahigh 
resolution OCT, and adaptive optics, have enhanced the visualization 
of the retina to such an extent that  in vivo imaging of single cells or 
individual retinal cell layers is now possible.5,6

Novel imaging technologies allow for the assessment of retinal 
function as well. Characterization of flow dynamics, including 
autoregulation, has been performed with high resolution doppler 
OCT and MRI.7,8 New generation OCT angiography techniques and 
MRI also give insight into localization and characterization of blood 
retina barrier defects.7,9 Hyperspectral imaging and MRI of the retina 
also allow for assessment of metabolic and physiologic information 
such as retinal oxygenation and L-type voltage gated calcium channel 
activity.10,11 Finally, cellular and molecular imaging, with techniques 
such as annexin V labeling,12 offers the potential to have a better 
understanding of the processes that may lead to cellular apoptosis in 
the diabetic retina. 

Functional tests may lead to additional useful measurement of retinal 
changes prior to the onset or progression of DR. Several visual 
function abnormality are seen early in DR, including decreased color 
vision, contrast sensitivity, and dark adaptation, even with normal 
visual acuity.13 Frequency doubling technology (FDT) response, 
which is indicative of ganglion cell function, may be a highly sensitive 
measure for discriminating between patients with and without early 
DR.13 Studies on multifocal electroretinography (mfERG) have also 
shown that delays in response can predict future sites of DR as well as 
predict progression to retinopathy within the next year. 14,15

Biochemical markers isolated from body fluids may yield additional 
insight into pathways that may serve as biomarkers or surrogate 
markers for DR and DME. Protein analysis of ocular fluids16 led 
directly to the development of anti-VEGF therapies that are used 
widely for treatment of diabetic eye disease today. Multiple cytokines 
and other signaling molecules show altered expression in the 
aqueous humor of eyes with diabetic complications.17,18 A novel VEGF 
independent pathway associated with DME has also recently been 
identified through proteomics analysis of vitreous fluids, confirming 
the utility of this approach.19 Additional potential biomarkers for DR, 
including advanced glycation endproduct-low density lipoprotein 
(LDL) and oxidized LDL have also been assessed 20 and if confirmed in 
future studies could allow assessment of risk of DR progression  from 
peripheral blood samples. 

Finally, cross-talk and collaboration between individuals with 
mechanistic, clinical and technological expertise would promote 
innovation through cross fertilization of ideas from varying disciplines. 
With the help of these biomarkers, occurrence, progression of DR can 
be assessed, thus comprising a personalised care.
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Personalized care: Predicting which 
pharmacological agent would work best
Diabetic macular edema is a multifactorial process that involves 
many factors beyond VEGF. Many clinical trials in DME have shown 
that in spite of repeated anti-VEGF drug injections, more than 50% 
of the patients with DME still have persistent macular edema (> 250 
microns in thickness) at the end of a one-year study (DRCR Protocol 
I).21 The effect of anti-VEGF treatment in DME appears to be less 
robust compared to its effect in angiogenesis (PDR). It is possible 
that inflammatory mediators like Ang-2, proteinases, and chemokine 
may be involved in the pathophysiology of Blood retinal barrier (BRB) 
breakdown in diabetic retinopathy.22,23 The VEGF inhibition itself may 
not achieve neutralization of other inflammatory molecules involved 
in the cascade of the breakdown of BRB. Steroids that target many 
inflammatory molecules including Ang-2, TNF-α, and chemokines, 
work very effectively in patients with DME. However, the steroids 
have side effects like increased intraocular pressure and cataract 
formation that limit their use in DME. The novel selective inhibitors 
of the inflammatory cascade, including those for molecules like Ang-2, 
TNF-α, proteinases, and CCL2 may be useful therapeutic agents in the 
treatment of DME in the future, either alone or in combination with 
the currently used anti-VEGF drugs.24,25

Non-invasive testing of these mediators is a challenge and several 
groups are working on having point of care device  for quantitative 
assessments of these, so that treatment can be individualised.

Personalized care: Predicting visual prognosis
Image analysis algorithms, segmentation techniques and qualitative 
markers on OCT have been tried to predict visual prognosis after anti-
VEGF and steroid treatment in DME.Horizontal and vertical extent of 
IS-OS disruption, ELM disruption26, Hyperreflective foci (HFs) within 
the neurosensory retina, Cystoid spaces in OPL (associated with ELM 
disuption), ONL cysts and their size and more recently Disorganized 
inner layers 27 are some of the ways personalized prediction of visual 
prognosis can be done.

Conclusion
The stage is set to integrate these concepts and develop a 
comprehensive model for personalised care in Diabetic Retinopathy. 
The next decade will witness this change and would eventually lead to 
a better care for the growing diabetic population.
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In today’s world no one asks why should I read articles. The question 
we ask is why should I read this article. Having asked that, we move on 
to how shall I read and analyse this article and finally, having read and 
analysed, what do I do with this information? 

Why read an article? 
We read literature for various reasons, natural course, population 
data etc, but by far the commonest reason is to evaluate therapies and 
Decide IF we Need To Change Practice. 

In essence, is A better than B. each type of article needs different 
questions to asked of it but lets deal with the commonest reason to 
read literature:  the comparative study that answers the question “is 
A better than B”

Deciding whether to read a particular article is important because 
analysis requires time and effort. Often, when looking for answers, 
this is the part that defeats or misleads us. Case reports are easy to 
read and so are prospective studies, so they are seductive in their 
appeal but most likely to be non representative of the truth. Literature 
intimidated me earlier since I did not have the skills to analyse those 
confusing sounding terms in the randomized controlled trials (RCTs). 
Well, let’s sort that out insert shall we?

An RCT or a Meta analysis is often the best way to answer our clinically 
relevant questions. In this article, let’s tackle RCTs and comparative 
trials that evaluate treatments. Did you see what happened there? 
We went from aims to objectives. The aim of this article is to discuss 
how to evaluate literature, but the objective is to discuss RCTs that 
compare treatments. 

The objectives will drive the study. From the objectives, arise the 
inclusion criteria and the treatment groups and also the primary 
outcome measures. So, assume we want to know whether ILM peeling 
in ERM surgery is beneficial. How do we reach this step? 

How should I read this article?
First scan available literature. Since ERM Peeling is a fairly common 
problem, let’s leave out the case reports and prospective studies 
that are only descriptive. Then we are left with comparative studies. 
Discard those that are not randomized; they will have fancy terms in 
the abstract but will NOT have the term “Randomised”. Now we’re left 
with a manageable number of articles. 

This is how I would proceed now:

Step one: Is it an RCT? If yes,

Step two: Have they clearly defined why and what they want to do? 
Is there an effect size decided before the study commenced? This 
point deserves explanation. Like in the example above, we would like 
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to know whether we need to peel the ILM in all cases of ERM surgery. 
In effect the question is when would I change practice. Would I change 
my practice if there is a teeny tiny beneficial effect or would i wait for 
a large difference in effect? This is effect size and this is the critical 
part of decision making prior to conducting a study and also while 
analyzing it. It also decides the primary objective or end point vs. the 
secondary end point. For example, here I would need to know whether 
the authors are studying the benefit on visual acuity or reducing the 
recurrence rate. The end point in one case would need to be visual 
acuity and in the other the rate of recurrence. It is surprising, how 
many studies mix this up and draw conclusions contrary to their end 
points. The other extremely important consequence of deciding on 
effect size is that it directly contributes to sample size. So that’s the 
next step

Step three: Is there a sample size calculation. Studies that don’t have 
this will not tell us anything worth our time so it’s best to discard them. 
Ideally the sample size is driven by statements like this: the sample 
size was calculated with 80% power, 20% type one error (also called 
alpha error) and 5% type two error ( also called Beta error)  to detect 
a difference between groups of 10 ETDRS letters. The important part 
is the last bit; it indicates that the authors felt that it would be worth 
doing the additional step of ILM peeling if it gave an additional benefit 
of 10 ETDRS letters in terms of BCVA at the last follow up. We may or 
may not agree with this but it is important information that guides our 
decisions to implement the lessons learnt in the study or not. Studies 
that don’t have this information tend to rely heavily on P values and 
that is never a great idea.

Step 4: Methodology. We briefly touched on methodology in the last 
point but one should really go into it now. Here, every step is important 
and evaluation of this component requires the maximum study around 
the subject. Truly evaluating a article requires us to study this aspect 
rigorously. 

Firstly, selection of study participants: this is obvious. Then look at 
randomization, treatment assignment and allocation concealment. 
In plain words, what was the exact process of randomization, simply 
allocating every alternate patient to each arm is not randomization. 
Also look at masking, the best way to know the importance of this 
step is to try and do a minutely small study on your own on any topic. 
The biases that creep in and the temptation to peek at the assigned 
treatment are so strong it surprises even the most honest of us. This 
is normal human behaviour but needs to be experienced to know its 
power. So, it’s important to ensure proper masking and concealment 
of treatments and outcomes from those conducting the study.  Most 
good RCTs have this down to a science. 
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Introduction
Fluorescence is a phenomenon that occurs when molecules absorb 
energy, which excites them to a higher energy state and then emit 
light at wavelengths longer than the excitation source. The term 
autofluorescence is used to denote fluorescence which occurs without 
the administration of fluorescent dyes. Optic nerve drusen, astrocytic 
hamartomas, lipofuscin pigments in the retina exhibit natural fundus 
autofluorescence (FAF). (1)

Lipofuscin is a fluorescent pigment that accumulates in the retinal 
pigment epithelium (RPE), a post-mitotic cell, as a metabolic byproduct 
of cell function whose deposition increases with age, but may also occur 
from RPE cell disorders. Melanolipofuscin is another autofluorescent 
pigment but most of the retinal pathologies are better evaluated with 
lipofuscin autofluorescence. The dominant fluorophore in lipofuscin is 
believed to be A2-E, a compound that possesses toxic properties that 
exerts its inhibitory effects on lysosomal function by an inhibition of 
the lysosomal proton pump. Lipofuscin granules autofluoresce when 
excited at 488 nm with peak emission at about 630 nm. (2) The amount 
of autofluorescence correlates with oxidative injury in the retina and 
RPE. 

Age-related Macular Degeneration (AMD)
Early AMD

Early manifestation of AMD includes focal hypo- and 
hyperpigmentation at the level of the RPE as well as drusen with 
extracellular material accumulating in the inner aspects of Bruch’s 
membrane. The pattern of FAF distribution in early AMD consists of 
decreased FAF in the center of the druse with a surrounding annulus 
of increased FAF. It is due to attenuated RPE at the center and RPE 
cells at the edge having increase in the amount of lipofuscin would lead 
to the increased signal. (3,3a)

The classification of FAF findings in patients with early AMD by an 
international expert group showed eight different FAF patterns 
which include normal, minimal change, focal increased, patchy, 
linear, lace-like, reticular, and speckled pattern. (4, 5) Among these, 
reticular pseudodrusen have been identified as a risk factor for the 
development of late-stage AMD. (5)

Geographic atrophy (GA)
Areas of GA are associated with RPE cell death as well as with loss 
or attenuation of adjacent layers, in particular the outer neurosensory 
retina and the choriocapillaris. With disappearance of the RPE, 
lipofuscin is also lost, resulting in a corresponding marked decrease in 
FAF intensity (Figure 1). (6)

An even more striking finding is the frequent presence of areas 
of hyperautoflourescence in the junctional zone surrounding the 
patch of atrophy which is suggestive of excessive RPE lipofuscin 
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load. This could precede the development of new areas of GA or the 
enlargement of preexisting atrophic patches. (3) Combining scanning 
laser ophthalmoscopy (SLO) microperimetry and FAF imaging, 
impaired retinal sensitivity has been observed in areas of abnormal 
FAF in the junctional zone. (7) The progression of GA can be tracked 
over time with the Region Finder software of Heidelberg confocal SLO 
(CSLO) system.

Pigment epithelium detachment (PED)
The majority of PEDs show a corresponding marked, evenly 
distributed increase of the FAF signal over the lesion surrounded by 
a well-defined, less autofluorescent halo delineating the entire border 
of the lesion.

Choroidal neovascularization
Early CNV shows patches of autofluorescence corresponding with 
areas of hyperfluorescence on the fluorescein angiograms, implying 
that RPE viability is preserved at least initially in CNV development. (8) 
By contrast, eyes with long-standing CNV typically exhibit more areas 
of decreased FAF signal, which could be explained by photoreceptor 
loss and scar formation with increased melanin deposition.

The abnormal FAF intensities typically extend beyond the edge of 
the angiographically defined lesion, indicating a more widespread 
involvement than is apparent from conventional imaging studies. This 
increased FAF area may reflect the proliferation of RPE cells around 
the CNV. (9)

Comparing FAF findings with the classification of occult and classic 
CNV based on fluorescein angiography, Spital et al. and McBain et 

Dry AMD (geographic atrophy)
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al. reported that focal areas of decreased FAF are more prevalent 
in classic CNV in comparison to larger occult CNVs. (9, 10) However, a 
more recent study could not demonstrate any significant difference in 
FAF alterations between occult and classic CNVs secondary to AMD. 
(8) The new vessel complex, regardless of whether classic or occult has 
little impact on the attenuation of the FAF signal. There are also areas 
of decreased AF corresponds to areas of atrophy, subretinal blood, or 
intraretinal exudates seen. (11)

Changes in RPE-AF are interpreted as alterations in RPE metabolism, 
resulting in an accumulation of lipofuscin (increased AF) or 
consecutive in RPE cell death (decreased AF). (12, 13, 14) Decreased 
RPE-AF suggesting the reduced photoreceptor function shows lower 
chance of visual recovery after anti-VEGF therapy.  So the analysis of 
the initial foveal AF in patients with CNV in exudative AMD appears 
to be an important prognostic factor for distinguishing patients in 
whom visual function may improve after therapy from those patients 
in whom retinal damage has already progressed.

Macular telangiectasia 
The normal posterior pole of the eye show a central dark area caused 
by the light absorption by both RPE melanin and macular pigment. 
(14) The macular pigment is composed of two carotenoids (lutein and 
zeaxanthin) that accumulate primarily in the macular photoreceptor 
axons.

One of the earliest changes reported in Mac Tel 2 is an increased blue 
light FAF signal in the foveal region (Figure 2). (15) Most likely this is due 
to macular pigment depletion from the fovea rather than increased 
lipofuscin accumulation in the RPE. (16, 17) Histopathological findings 
show that the RPE is healthy in Mac Tel 2. (18, 19) Blue light FAF findings 
in eyes with Mac Tel 2 have been correlated with visual acuity. In eyes 
with an increased foveal blue light FAF, the mean visual acuity was 
20/40 compared with 20/32 in eyes that did not exhibit this finding. 
(20) As the blue light FAF increases, the retinal sensitivity measured by 
microperimetry and visual acuity decreases. (15)

Macular and diffuse retinal dystrophies
In macular and diffuse retinal dystrophies, various associated 
abnormalities in FAF have been described. (21) It is well established 
that autofluorescent material excessively accumulates in the RPE in 
association with various genetically determined retinal diseases.

Type 2 Macular telangiectasia (MacTel) Stargardt’s macular dystrophy

Type 2 Macular telangiectasia (MacTel)

The fundoscopically visible pale/yellowish lesions at the level of 
RPE/Bruch’s membrane in Best macular dystrophy (Figure 3), adult 
vitelliform macular dystrophy, and other pattern dystrophies, as well 
as Stargardt macular dystrophy/fundus flavimaculatus are associated 
with an intense focally increased FAF signal (Figure 4).

In Stargardt macular dystrophy and fundus flavimaculatus, the flecks 
with increased FAF may fade over time due to subsequent atrophy 
development. This finding is in accordance with histopathological data 
which have shown that these flecks represent aggregates of enlarged 
RPE cells engorged with lipofuscin.

In RP it could be demonstrated that patients with a larger diameter 
FAF ring also had larger preserved central visual fields. (22) There is a 
high correlation between the pattern ERG P50 amplitude – a valuable 
indicator of macula function – and the size of the ring. The ring of 
increased FAF in RP demarcates areas of preserved central photopic 
function and that constriction of the ring may mirror progressive 
visual field loss. (22)

Central serous chorioretinopathy
FAF findings in central serous chorioretinopathy are dependent on 
the extent of involvement of the RPE and the stage of the disease. 
(23) Patients with acute leaks imaged within the first month have a 
slight increase in autofluorescence in the area of the serous retinal 
detachment. Over time, the area of the detachment increasingly 
exhibits more irregular increased autofluorescence. This picture 
is striking and almost unique to detect RPE fluid tracks in chronic 
CSCR (Figure 5). Although FAF does not have a significant role in the 
diagnosis or management of acute CSCR, it can sometimes help in the 
diagnosis and prognostication of chronic CSCR. 
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A Review of Invitro and Invivo 
Models used in Retinal Research

Invitro and invivo studies play a crucial role in understanding and 
exploring the normal and diseased biological mechanisms, genetic 
cause for diseases, and are also helpful in developing safe and effective 
treatments. These models have led to the protection and improvement 
of health and welfare of mankind. Many invitro and invivo retinal 
studies have been done which helped to unravel the pathologies of 
retinal disorders and also contributed in developing novel therapies to 
restore normal function. In this article, general view of most commonly 
used in vitro and in vivo models in retinal research are discussed.

IN VIVO MODELS

A) Animal models in Diabetic Retinopathy
To have a deep knowledge and to understand the mechanisms involved 
in the development of DR at molecular and cellular levels, several 
variety of animal models have been developed and studied. Mainly any 
of the 3 methods are followed to choose the diabetic animal model to 
study.

1. Surgical method : Removing the pancreas either partially or 
totally and inducing Hyperglycemia

2. Chemical method : Inducing hyperglycemia by administering 
toxins like streptozotocin and alloxan

3. Genetic method : developing strains by genetic engineering 
methods 

a) Streptozotocin induced models
STZ induced mice are the best models to study DR. Following the 
standard protocols, mice are injected and it develops diabetes within a 
week and neovascularization1 could be seen after 17 weeks.

STZ induced rats also shows same characteristics as mice. Small 
differences can be seen in the onset of diabetes and retinopathy based 
on the strains(Lewis rat, BN rats, SD rats, Wistar rats) used and dosage 
of STZ injected2.

STZ induced rabbits, dogs, cats, swine, monkeys, are less frequently 
used as they showed many limitations like differences in the 
development of retinopathy, maintenance issues, extended follow up.

b) Diabetic animal models carrying mutations

In mice
Ins2Akita mice, due to mutation in insulin2 gene develops hyperglycemic 
condition by 4weeks of age and neovascularization was observed 
after 8-9months of diabetes onset3 

NOD mice in which autoimmune destruction of α-cells occurs thereby 
develop type 1 diabetes by 12-30weeks of age and angiogenesis was 
observed at 12 weeks4.
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db/db mice deficient in leptin receptor activity develops type 2 
diabetes within 8 weeks of age5.

KKAr mouse formed by introducing obese gene Ar into glucose 
intolerant KK mouse develops type 2 diabetes by 6-8weeks age.

In rats
BB rats which spontaneously develop type 1 diabetes 

WBN/Kob rats, pancreatitis model develops diabetes after 
9-10months6 and intraretinal neovasculrization occurs after 
12months of diabetes7.

ZDF glucose intolerant male rats develops hyperglycemia by 6-7weeks 
age8and they also showed microvascular changes which are also seen 
in human diabetic retinopathy.

OLETF rats are spontaneous diabetic models with a late onset of 
hyperglycemia after 18 weeks of age.

c) Galactose fed animal models:
Hyperglycemia condition is induced by feeding the animals with 
galactose diet. studies on these models have been done like 
Galactose (30%) fed dogs developed microaneurysms and intraretinal 
hemorrahages9 10. Galactose fed mice and rats exhibited a extended life 
span11 12than other diabetic models and developed microaneurysms, 
thickened basement membrane.

B) Neovascularization animal models

1) Oxygen induced models
Several animal models of retinal neovascularization have been 
developed using oxygen induction mechanism where first, the 
newborn animals are exposed to hyperoxic conditions which leads 
to the retardation of vascular development followed by exposure 
to normal condition at room air leads to development of new blood 
vessels due to ischemic conditions. 

Kitten model was the first developed oxygen induced retinopathy 
model13. Kittens were exposed to hyperoxic conditions(70-80%) 
for 96 hrs and brought back to normal room air which induced 
neovascularization.

Mouse OIR models are extensively used for neovascularization 
studies. C57BL/6J neonatal mouse were exposed to 75% oxygen 
for 5days and neovascularization was observed after 5days from the 
return to normal conditions14 15.

In Rat OIR models peripheral neovascularization occurs16

Zebrafish OIR model was created by Cao et al by placing the fish in 
normoxic water first later exposed to hypoxic condition for 3-15 days 
thereby developed neovascularization at day 12.17
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2) Angiogenesis model by injecting angiogenic 
molecules:
In Rabbit model , injection of human recombinant basic fibroblast 
factor and VEGF resulted in the formation of new vessels18.

3)Laser induced Neovascularization models:
RATS : In this method, rats were anesthetized, sodium fluorescein was 
injected prior to the laser treatment. with the help of blue green argon 
laser, venous sites next to the optic nerve head were selected and 
photocoagulated at 488-514nm wavelength19.Retinal ischemia, intra 
retinal hemorrhages were observed at coagulated sites.

PIGS : In Pigs, argon laser photocoagulation induced retinal 
neovascularization was observed20. Formation of new vessels 
at ischemic areas, retinal hemorrhages, retinal edema were 
demonstrated by fluorescein angiography.

C)Animal models in Retinopathy of prematurity
Oxygen induced retinopathy models are the most commonly used 
animal models in studying retinopathy of prematurity and also 
neovascularization. OIR involves the exposure of neonatal animals 
like mice, rat, cats, dogs to hyperoxic conditions which induces retinal 
vascular development followed by exposure to relative hypoxia of 
room air which induces retinal vascular proliferation. Most widely 
used animals are rat and mice models of ROP. Different inbred strains 
of rats have shown different susceptibilities to OIR and vascular 
permeability21 22.

D)Animal models of Age related macular 
degeneration
 Age related macular degeneration is the breakdown of the eye’s 
macula and mainly features drusens , growth of abnormal vessels 
under the retina. Many models have been created in different animals. 
Though most of the larger non human primates show similarities with 
human anatomy and physiology they are not widely used because of 
high maintenance cost, takes long time for the onset of the disease so 
the most prominently used models are rats and mice as they are easy 
to handle and takes short time for the progression of disease.

Knockout Models
Cfh-/- mice: These model develop membranoproliferative 
glomerulanephritis and retinal abnormalities as of AMD23.

Ccl2-/- and Ccr2-/- mice: These animals exhibit subretinal drusen 
like accumulation, thickening of Bruch’s membrane, photoreceptor 
malfunction and formation of neovascularization24.

Ccl2-/- and Ccr2-/- mice: By 9 weeks these mice showed subretinal 
drusen, photoreceptor atrophy, infiltration of microglia and 
macrophages at 12 weeks25.

Ceruloplasmin/hephaestin-/- mice: In these mice, RPE atrophy, 
subretinal deposits and neovascularization was observed aft 
6-9months26.

Sod1-/- mice: These mice demonstrated drusen like deposits, oxidative 
damage to RPE, thickening of Bruch membrane27.

Abcr-/-mice: In these mice accumulation of A2E, lipofuscin in RPE 
ocurs28 29.

Cx3cr1-/- : In these models subretinal drusen like deposits impaired 
microglia were observed and conferred increased risk of AMD due to 
single nucleotide polymorphisms.

ApoE mice: Accumulation of RPE deposits and thickened bruchs 
membrane are seen in these models30.

Ldl receptor-/- mice:Lipid accumulation within bruchs membrane 
occurs on high fat diet31.

Transgenic models
CFHY420H mice: this mice was developed by usingY402H construct 
under control of human APOE promoter32. Large number of drusen 
like deposits, thickened bruch membrane, increased number of 
macrophages and microglial cells are seen after 1year.

Transgenic mice expressing C3: These mice are transfected with 
C3 expressing adenovirus regulated under CMV promoter which 
expressed high levels of C333.

cathepsin D mutan transgenic mice: These mice demonstrates RPE 
atrophy at 9months of age34.This mutant transgenic mice with mutant 
form of mcd have been created35.

ELOVL4 mice: Mutant form human ELOVL436 develop increased RPE 
lipofuscin and A2E.

APOE 3 Leiden mice: these models carry dysfunctional Human 
APOE3 allele thereby develops subretinal deposits by 1year.

Invitro retinal cell lines used in retinal research
Retinal Pigment Epithelial(RPE) cells have key functions in light 
absorption, epithelial transport, phagocytosis, visual cycle, secretion 
and immune modulation. Dysfunction of RPE is found in most of the 
retinal diseases like age related macular degeneration, polypoidal 
choroidal vasculopathy, RPE dystrophies etc. So these RPE cell 
cultures can serve as an important tool to study the pathologies of 
retinal diseases. 

RPE-J : This rat cell line was developed by transforming primary rat 
RPE cell culture with temperature sensitive SV40 T Ag, 37 which can be 
maintained indefinitely in culture and exhibit differentiated polarized 
phenotype.

D407: These cells which are derived by incubating with SV40 TAg 
has exhibited properties like cobblestone layer, kertain cytoskeleton, 
retinol dehydrogenase activity which are seen in invivo.

ARPE-19 : This cell line is developed by Amy Aaotaki, 1986 which was 
spontaneously derived RPE from the eyes of a 19year old male donar.

hTERT- RPE: Human Telomerase reverse transcriptase RPE. These cell 
lines have invivo nature of primary cells and can survive continuously 
invitro. They are derived by transfecting the RPE 340 cell line with 
hTERT38

h1RPE: These cell lines are derived from primary RPE transfected with 
SV40 T antigen have shown to exhibit morphological and biochemical 
characteristics of RPE as seen in invivo39.

Conclusion
In this review, we have illustrated various experimental models used 
and how they have been successfully applied in retinal research. These 
experimental models should be selected judiciously based on the type 
of study to be done, advantages and disadvantages of various models, 
maintenance facilities, time limit so that they can produce fruitful 
results. These experimental models act as a link between basic and 
clinical research. The present models used have many limitations like 
inability to attain all the levels of disease stages, time taking, difficulty 
in handling, hence still there is a need to develop more experimental 
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models by using various strategies and techniques so that these 
models can be helpful to know the underlying mechanisms and can 
develop novel therapies for the retinal diseases. 
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Management of Antibiotic 
resistant Endophthalmitis

The treatment of postoperative endophthalmitis has evolved over 
the past decade. Smart diagnostics, better antibiotics and refined 
instrumentation come together to ensure favourable outcomes in 
most cases. The widespread and uncontrolled use of higher antibiotics 
for prophylaxis and trivial pathologies, however, has lead to an 
alarming trend. Recent times are witness to the emergence of drug 
resistance among isolates from post-operative endophthalmitis. The 
reported incidence in literature of multi-drug resistant (MDR) isolates 
among cases of endophthalmitis varies from 3-9% depending on the 

organism.1-3 We report on our experience of managing 2 selected 
cases of post-operative endophthalmitis that were unresponsive to 
higher antibiotics, with a focus on aggressive treatment, integration of 
modern diagnostics and newer antibiotics.

Case 1: A 60 year one-eyed female diabetic was referred for 
treatment of acute post-operative endophthalmitis five days after 
uneventful cataract surgery. The patient had intraocular inflammation 
on the second postoperative day with hypopyon and was administered 
intravitreal vancomycin and amikacin on the same day. At presentation, 
her vision was perception of light and there was no view of the fundus. 
Anterior chamber tap and vitreous biopsy revealed MDR vancomycin 
resistant staphylococcus aureus on culture. Xcyton Macrochip testing 
confirmed the organism and mec A, van A and van B resistance 
markers. The isolate was found sensitive to fourth generation 
fluoroquinolones and linezolid. Since the patient refused vitreous 
surgery, intravitreal moxifloxacin 250 microgram was administered 
along with dexamethasone.4,5 Oral linezolid achieves aqueous and 
vitreous concentrations exceeding mic

90
 levels of most gram positive 

organisms.6 Hence, the patient was started on systemic linezolid along 
with steroids. Over the next week the patient received two more 
intravitreal injections of moxifloxacin and oral linezolid was continued 
for two weeks. There was dramatic reduction in inflammation and 
improvement in vision. At the end of one month, the patient had mild 
vitreous debris and a vision of 20/40 with mild cystoid macular edema. 
The same resolved over 3 months with a final visual acuity of 20/30.

Case 2: A 62 year female diabetic presented with endophthalmitis on 
the first postoperative day after cataract surgery. She was administered 
intravitreal injections of vancomycin 1 mg and ceftazidime 2.25 mg 
twice over 48 hours with progressive worsening. At presentation 
to us, the patient had severe intraocular inflammation with a 3 mm 
hypopyon and severe vitritis on ultrasonography. The patient was 
taken up for vitrectomy with intravitreal antibiotics (vancomycin 1 mg 
and amikacin 125 microgram). Pseudomonas aeruginosa was identified 
from the sample the next day by culture and PCR. As clinical signs 
had not improved, the patient underwent a two-port vitreous lavage 
with intravitreal piperacillin-tazobactam7 and steroids. Twenty-
four hours after the change in antibiotics, the eye showed no signs 
of improvement. The sensitivity report revealed resistance to all 
antibiotics, including 4th generation cephalosporins, aminoglycosides, 
fluoroquinolones and macrolides. The Xcyton DNA macrochip 
resistance marker study revealed a contrasting picture, with none of 
the tested markers (including CTXM, NDM, KPC, NMC, IMP, VIM, 

SMP) being present. This paradoxical picture is not uncommon with 
pan-drug resistant (PDR) pseudomonas. The mechanism of resistance 
in these virulent organisms is the presence of a concerted action of 
multi-drug efflux pumps along with low permeability of cell envelopes. 
In such situations, drugs that disrupt the cell envelopes offer the 
only remedy. Since our isolate was resistant to extended spectrum 
beta-lactamase drugs like piperacillin, imipenem and meropenem, 
extended sensitivity testing was performed with lipopeptides (colistin 
and polymxyin B). The organism was found sensitive to both. Colistin 
use as an intravitreal drug had not been described previously in the 
literature. We arrived at an intravitreal dosage of 80 microgram 
based on neurotoxicology studies, mic

90 
levels of organisms and 

pharmacokinetics of the vitreous cavity. The drug was administered 
along with two-port vitreous lavage on the third day after presentation 
to us. The subsequent day, the hypopyon resolved. Over the next 
couple of days, the drug was repeated once along with intravitreal 
steroids. Systemic steroids were continued. The patient improved 
remarkably and at the end of one month, had a corrected visual acuity 
of 20/20 with a retained intraocular lens and clear media.

Endophthalmitis caused by MDR isolates now constitutes about 8% 
of our general practice and upto 35% of referred endophthalmitis 
cases. Most of these cases have been treated at primary centers with 
routine antibiotics and need early escalation to appropriate drugs. 
Integration of routine microbiology results with those from advanced 
PCR techniques offers effective solutions directed to the situation. 
Successful management of these cases hinges on early intervention, 
advanced and reliable diagnostics and timely appropriate modification 
of antibiotic and supportive therapy.
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Tribute to a Living Legend

Dr.P.N.Nagpal is a septuagenarian, medical expert and a veteran educator 
in the field of Ophthalmology. He is the long serving (from 1976) director 
of Retina Foundation in Ahmedabad. This youthful golden ager was born on 
12th August, in 1940, at Muzzafargarh which is now in Pakistan. He did his 
MBBS and M.S. in Rajasthan University, at Jaipur. 

As an adept in Ophthalmology he graced the honoured position as a teacher, 
for a decade in M.P.Shah Medical college, Jamnagar and B J Medical 
College, Ahmedabad in Gujarat. This eminent scholar is now serving as 
an Emeritus. Professor in the M&J. Instt. of Ophthalmology & B.J.Medical 
College, Ahmedabad. Blessed with the teaching ability and effective skills 
in communication he has inspired many medical students to embrace 
Ophthalmology for specialization. 

Dr.P.N. Nagpal’s immense contribution in the field of Retina and Vitreous 
has made him a fellow of German Academic Exchange (1970 & 71) and the 
Fellow of the American College of Surgeons (FACS). He had the opportunity 
to pursue a worthy fellowship at the Augen Klinik Essen, Germany under Prof. 
G.Meyer Schwickerath the inventor of photocoagulation  for two years.

Dr.P.N.Nagpal’s pivotal role as a member emeritus of the Association of 
Research and Ophthalmology (ARVO), Chairmanship of Eye Research 
Center and others are commendable. This accomplished senior is a recipient 
of several prestigious awards such as Life Time Achievement Award of 
AIOS, VRSI, American Academy of Ophthalmology and so on. He has been 
honoured with the “Dr B C Roy Award” at the hand of President of India Dr 
K R Narayanan in 1998 for developing the subspeciality of ophthalmology in 
India. He has been honoured with gold medals like P.Siva Reddy Gold medal 
& Oration (1985) and Hari Om Prerit Alembic Award Gold medal for his 
splendid work in Eye Care. He has chaired the Scientific  committee All India 
Ophthalmological Society (1984 – 1989), Ethics Committee –AIOS (1999 -  
2003) & 2014, “Committee On International Co-Ordinative Teaching Efforts 
For South  East Asia  Region” of  AIOS – (1999 -2003)

With Prof. Gerd Meyer Schwickerath,  the inventor of 
photocoagulation

With Prof. Steve Charles at the Retina Foundation  in 1989
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He was also a member advisory committee to International  Council Of 
Ophthalmology, member International Council Of Ophthalmology -  
(1998-2006), member – Ethics Committee ICO (2004- 2014), member 
- committee on International Members   Of  American Academy Of 
Ophthalmology 1996,   1997 & 1998, member-International Advisory 
Committee Of American  Academy Of Ophthalmology – 1999-2001, 
President - Afro-Asian Council Of Ophthalmology 2014, A founding 
fellow of academy of Asia Pacific Professor Of Ophthalmlogy, member, 
Academia Ophthalmologica Internationalis Chair LII ( AOI ) since 
2002- presently first Vice President

Dr.P.N.Nagpal’s proficiency in the field of Ophthalmology is recognised 
by offering him membership and co-editorship in various medical 
and research journals’ editorial board, such as American Journal of 
Ophthalmology, EyeNet, Highlights of Ophthalmology (Indian edition), 
Ocular Surgery News (Europe/Asia – Pacific). He has edited two issues 
of Ophthalmology Clinics of North America. He is  the driving force 
of Vision 2020, Right to Sight in Gujarat Chapter. He is a “Teacher of 
teachers” who has been honored with Best Teacher Award in APAO, 
Hyderabad, in SMS Medical College, Jaipur, and Teacher of Teachers 
Awards, LVPEI – Hyderabad. 

An avid reader and researcher, Dr. Nagpal has been an active 
participant in organizing several national symposia and workshops 

under the Ahmedabad Academy of Ophthalmology and Eye Research 
Centre. He is known amongst his peers for his wit and wisdom and has 
over years impressed the audience with humorous and to-the-point 
presentations on innumerable topics.

Dr.P.N.Nagpal is blessed with a lovable wife Sudha a Gynacologist and 
two sons Manish and Ashish. They make a good family and this good 
family supports this gentleman to accomplish on-going success in the 
field of eye care and its clinical research.

Dr P N Nagpal speaking at the conference

The faculty of the Symposium chaired and conducted by 
Dr P N Nagpal at American Academy of Ophthalmology in 1997

With Prof. George Hilton from San Francisco

Receiving the  B C Roy Award at the hand of President of 
India 1998

Dr P N Nagpal with 1st Argon –Krypton laser in the country 
in 1982

With Fellows of Retina Foundation at the completion of their 
fellowship
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Memoirs from the Past Lane

 VRSI XXIII, Agra
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VRSI, CME, Mangalore
YEN OPH – 9 - 21st September 2014

“MACU YEN – Macular Diseases- Investigations and 
Treatment”

THE PROGRAMME SCHEDULE

Registration 8:30 am to 9:00 am

Time Topic Speaker

SESSION 1 

09.00 am - 09. 20 am
Discussion : 10 min

The Secrets of “MACULA” Dr. Anupama B

09.30 am to 09.50 am
Discussion : 10 min

Overview of investigations for 
macular disease 

Dr. Sripathi Kamath

10.00 – 10.30 – Inaugural program
10.30 – 10.45 – Tea Break

SESSION 2 

10.45 am - 11.05 am
Discussion : 10 min

Yellow macular lesion- What is it? Dr. Shailaja. S

11. 15 am – 11.35 am
Discussion : 10 min

AMD
Dr. Nameeth D.A. 
D’Souza

SESSION 3 

11.45 am – 12.05 pm
Discussion : 10 min

AMD and Non AMD related CNVM- 
Catch me early

Dr. Lekha T

12.15pm – 12.35 pm
Discussion : 10 min

Newer investigative modalities in 
macular diseases 

Dr. Jay Chhablani

SESSION 4

12.45 pm - 01.05 pm
Discussion 10 min

Macular Hole 
Dr. Krishna Rao

01.15 pm - 01.35 pm Discussion 
10 min

Indications and outcome of macular 
surgery

Dr. Nitin Shetty

1.45 pm -2.15 pm - LUNCH

SESSION 5

02.15 pm – 02.35 pm 
Discussion 10 min

Heredomacular dystrophies Dr. Nitin Shetty

2.45 pm - 3.05 pm
Discussion 10 min

Toxic Maculopathy Dr Lekha T 

03.15 pm - 03.35 pm Discussion 
10 min

Macular edema- Diabetic and Non 
diabetic 

Dr. Shailaja S

Tea 03.45 - 04.00 pm
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Date : 30.09.2014

From,

Dr. (Lt.Col) Cynthia Arunachalam 

Professor & HOD

Department of Ophthalmology

Yenepoya Medical College

Deralakatte, Mangalore - 575  018 

Sir,

At the outset, I would like to thank the Vitreo - Retinal Society of India for according permission to hold to hold the CME under the aegis of the 
VRS-I.

The report on the CME program is as follows. 

The Department of Ophthalmology conducted its 9th annual CME program, under the aegis of Vitreo- Retinal Society and Karnataka Ophthalmic 
Society on 21st Sept 2014. The topic for this year’s Continuing Medical Education Program was “Macular Disorders”. 

Dr. Lt.Col (Retd) Cynthia Arunachalam, Head of Department was the Organizing chairperson and Dr. Anupama B., Associate Professor; 
Department of Ophthalmology was the Organizing Secretary.

The CME programme was held from 9 am to 4 pm in the Auditorium, Yenepoya Medical College, Mangalore. The inaugural program was held 
at 10.00am at the venue. Dr. Cynthia Arunachalam, Head of Department of Ophthalmology welcomed the delegates. The Hon. Vice Chancellor 
Dr. P Chandra Mohan, addressed the audience, Dr. Sai Giridhar Kamath, Secretary KOS, Dr. Ramesh B.H, Observer, KMC were on the dais. The 
Winners of the Annual Inter collegiate Ophthalmology UG and PG quiz, conducted on 20.09.2014 by the department, were awarded the Shridhar 
Shenava and Geeta Dutt Rolling trophy respectively. Dr. Anupama B., Organizing secretary, YEN OPH 9, proposed the vote of thanks.

The Guest speakers for the CME, Senior Vitreo Retinal Surgeon Dr. Nitin Shetty from Manipal Hospital, Bangalore, Retina consultant Dr. Lekha 
from PSGIMS from Coimbatore, Vitreo Retinal Surgeon Dr. Jay Chabblani from L.V.Prasad Eye Hospital, Hyderabad, Dr. Shailaja and Dr. Krishna 
Rao from KMC, Manipal, Dr. Anupama B, Yenepoya Medical College , Dr. Nameeth D’Souza,, from Mangalore and Dr. Sreepathi Kamath, from 
Father Muller Medical College delivered the guest lectures.

The speakers highlighted on the various aspects of early diagnosis and treatment of the diseases of the macula as well as the newer investigative 
modalities. Each talk was scheduled for 20 min with 10 minutes for discussion. The sessions were very interactive and the resource persons were 
very forthcoming in sharing their vast experience.

A total of 116 delegates attended the CME. The audience comprised of Ophthalmologists and Post graduate students from Dakshina Kannada, 
Sullia and Manipal. The academic contentand organization of the quiz and CME programme, food and venue were highly appreciated by all.

The soft copy of the same on CD is enclosed with letter. Kindly acknowledge the receipt of the same.

Thanking you, 

Yours Sincerely,
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Dear Colleague, 
We have immense pleasure to inform you that Vitreo Retina Society -India is organising its XXIV   
Annual Conference from 03rd to 05th December 2015 at Kumarakom, Kerala, India. 

Welcome to Kumarakom…..An enchanting backwater destination in Kerala… Kumarakom is one of 
the must see tourist destination of this world. Annually millions of people from across the world 
visits Kumarakom.  

Backwater Ripples, a Kerala themed resort which spread on 10 acres of lush green land with inland 
waterways at Kumarakom, directly overlooking the Vembanad Lake which is the second largest lake 

Backwater frontage are some of the highlighted features. 
Conference highlights:- 
� Interesting scientific deliberations 
� War of words, Exciting debates 
� Prof. Neil Bressler, the last word in Intravitreal Pharmacotherapy. 
� What’s New - Symposium by the American Macula Society. 
� Participation of Sri Lankan Vitreo Retinal Society 
� Most Challenging cases, session by Retnet group 
� Enlightening E-posters and videos 
� Cultural events and dinner on all 3 days 
� Complimentary pickup from airport on 3rd morning and drop on 

 6thDecember (Sunday) 
Traditional Kerala Houseboat  
A cruise along the serene backwaters of Kumarakom on a 
traditional Kerala houseboat is a life time experience. Your 
personal chef on the houseboat prepares delicious exclusive 
Kerala cuisine on board. 

Cochin 
Cochin is one of the oldest colonial cities in Kerala, the ideal 
point for exploring the unfathomable diversity and beauty of 
Kerala, rated in the top three tourist destinations by the World 
Travel & Tourism Council.  
Munnar 
Munnar is a hill station – known as the green carpet of Kerala 
famous for tea plantations and beautiful valleys - a haven of 
peace and tranquillity - the idyllic tourist destination in God's 
own country. Set at an altitude of 6000 ft.  
Thekkady 
Thekkady, one of India's major wildlife sanctuaries, sprawled over an area of 777 sq.kms is rich in 
varied flora and fauna. It is one of the finest wildlife reserves in India and spread across the entire 
district are picturesque plantations of tea, cardamom, pepper, cloves, cinnamon etc.   
 

Mararikulam Beach 
This is beautiful beach very close to Kumarakom and Cochin. 
The ideal place for relax, Ayurveda and Yoga. 
Once again we welcome you to Kumarakom and look forward to meet you at the XXIV Annual 
Conference 2015.  

Chairman, Organising Committee Organising Secretary  
Dr. V. Narendran            Dr. Thomas Cherian 
Mob: +91 9443357891                                Mob: +91 9388605608 
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