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Dear  Friends,

I am really happy to note a positive response to the previous issue of KJO from colleagues and seniors 

ophthalmologist ever believed that anything could be done for this disease during his lifetime. But things 

totally dependent on others, he becomes independent to a great extent as far as activities of daily living 

greatest  gift to mankind.
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A

as post graduates in Ophthalmology every year.  The disparity 
in the quality of training provided and the requirement has 
to be analyzed .What are the main problems related to post 

important clinical material.  Turnover of patient population 
is adequate in most of the departments but in some super 
specialty hospitals the patients from the concerned specialty 

may not have good exposure to simple and common ocular 
problems.  Management from such institutions should take 
special care to organize eye camps to tackle this problem.   

drastically and high quality operating microscopes, 

three years each student gets enough exposure to various 

this aspect. 

should be conducted under the responsibility of a senior 

should get a chance to present important topics and 

Management should consider additional remuneration for 

of the teaching staff have a busy schedule in their clinics and 

reforms in the mode of functioning.  Teachers should take 
special care in this aspect. 

guidelines, surgical exposure is quite inadequate in almost 

surgical simulators may be useful up to an extent.  

to plenty of patients, surgical equipments and other facilities 

procedures. They should inculcate a mind set to develop 
good and stable surgical hands by observing minute 
aspects during each procedure.

are females.   They are very good during the training period 

into active practice because of family responsibilities. My 
sincere advice to female post graduates is that they should 

to. This issue is quite critical as it has a direct bearing on the 
number and quality of ophthalmic specialists for the future.

Dr.K.V.Raju,
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Dr. Sharanya Abraham, DO, DNB, Dr. Jyotirmay Biswas MS, FMRF, FNAMS, FIC Path., FAICO

Intraocular Tuberculosis –

Tuberculosis has been declared a global emergency 

causing nearly 3 million deaths each year.
tuberculosis primarily affects the lungs, extrapulmonary 
involvement in the form of intraocular tuberculosis is not 
uncommon, especially in immunocompromised individuals. 

has been revised several times through the years, the 

abscess, and vasculitis have been described in recent 

diagnostic criteria and management of intraocular 
tuberculosis.  

1. Definition
Tuberculosis is a clinical disease caused by Mycobacterium 
tuberculosis and is characterized pathologically by the 
formation of granulomas.  The primary site of involvement is 

tract, genitourinary tract, cardiovascular system, skin, 
central nervous system, and eyes, may be seen either 

isolation.3

2. Global Burden

of tuberculosis is highly varied, its presence in India is 

  
The incidence of ocular tuberculosis has also been studied 

5

in a Japanese population.

 More recently, 

other infections. The higher incidence in this study could be 
ascribed to the use of sensitive tests such as polymerase 

infectious diseases and stricter criteria for diagnosis of 
ocular tuberculosis .

3. Epidemiology of Intraocular Tuberculosis
The criteria for an established diagnosis of ocular 

tuberculosis. This is responsible for the variation in reported 

tuberculosis. Tuberculous infection can be acquired and 
  Because of the high 

tuberculosis and ocular complaints had ocular tuberculosis, 

4. Transmission
Tuberculosis is an air borne infection that spreads through 
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and development of the disease depend on the body’s innate 

the clinical disease, remaining asymptomatic throughout 

infection.

5. Pathogenesis
It is believed that intraocular tuberculosis results from 
hematogenous seeding either from the primary complex 

the ocular tissue, the bacilli may remain dormant for years 
before they are activated.  Ocular tuberculosis most often 

6. Clinical Spectrum of Intraocular Tuberculosis 
Clinical Features

 The ability of intraocular 
tuberculosis to mimic other infections is due to the location 
of infection, the host response, and the virulence of the 
organism.

Granulomatous, 
nongranulomatous, iris 

nodules and ciliary body 
tuberculoma

Granulomatous, 

organizing exudates in the 
pars plana or peripheral 

uvea

choroidal tuberculoma, 
subretinal abscess, 

*adapted from Gupta V, Gupta A, Rao N. Intraocular 
Tuberculosis – An Update. Surv Ophthalmol 52:561-587, 
2007.

In India, several ophthalmologists believe that a variety of 
ocular lesions are of tubercular etiology. This assumption is 
based on the fact that tuberculosis has a high prevalence 
in the country. Further, a high proportion of patients 

favourable therapeutic response to various antitubercular 
treatments.

Anterior Uveitis
Tuberculosis is a common cause of acute and chronic 

anterior uveitis presents as mild or moderate recurrent 
iridocyclitis. The iris may or may not be involved in the form 
of multiple nodules on the surface, especially near the 
pupillary border or the iris root. The granuloma over the iris 
may occur over the surface or at the pupillary border (Koeppe 

 Iris bombé and displacement of 

synechiae is suggestive of a tubercular cause of uveitis and 
 The disease may be unilateral 

or bilateral. In the acute, miliary form of tuberculosis, patients 

root. In severe cases, hypopyon may be seen in association 

to 3 mm in size. Over time, the colour changes from gray to 

Figure 1: Granulomatous Anterior Uveitis with Mutton-fat KPs 
and Broad Posterior and Peripheral Anterior Synechiae
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by histologic examination to be made up of a collection 

Intermediate Uveitis
Intraocular tuberculosis can simulate pars planitis and 

banking, peripheral vascular sheathing and retinochoroidal 
granuloma.

additionally seen in some patients.

Posterior and Panuveitis
The most common sign of posterior segment involvement 

 The 
possible cause is the extensive blood supply to the choroid 

of choroidal granulomas is hematogenous dissemination, 

choroiditis and vasculitis.  

The ocular changes in tuberculous posterior uveitis are  

The presence of multiple choroidal tubercles suggests 

erodes into a blood vessel or lymphatic channel.

of the disc. There may be an overlying serous detachment. 
Multiple, small tubercles are seen in miliary tuberculosis.

mass called a tuberculoma. The choroidal tubercles may 
become pigmented as the infection starts to resolve. 
The margins become sharp and distinct; and the centre 

pigmentation. This process eventually results in an atrophic 

the layers of choroidal tissue, including the choriocapillaris, 

vessels are found to be obliterated. The overlying retinal 
pigment epithelium is normal in the early stages but is prone 

increases in size. The surrounding choroid is usually normal 
  

diagnosis of choroidal neovascular membrane or retinal 
angiomatous proliferation that may develop in the acute 
phase of choroidal tubercle formation or in an inactive 
lesion.

intraocular tuberculosis.  Tuberculomas may be located 

tuberculoma may present as a large, solitary mass and may 
be mistaken for a tumour.
may be seen on the surface of the tuberculoma and in later 
stages, the overlying retina may detach. There may also be 

systemic disease.  The size of a tuberculoma is variable 

In contrast to tubercles, large choroidal tuberculomas 

pooling of dye during the late phase, corresponding to 
the surrounding exudative detachment.

to be located in the peritubercular tissues and an inner 

corresponds to the tubercle. This may give rise to the 

of the angiogram.

granuloma leads to liquefaction necrosis and abscess 
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evidence of tuberculosis in other parts of the body.  The 

of visual recovery.

in oboth immunocompromised and immunocompetent 

cavity resulting in endophthalmitis.

Figure 2: Subretinal Abscess

and choriocapillaris and progresses to involve the retina 
secondarily. The disease is autoimmune, beginning in the 

simulating serpiginous choroiditis may be seen in intraocular 
tuberculous infection.
like choroiditis lesions reveal a relentless progression 
despite administration of systemic corticosteroids 

55 

but that progresses relentlessly to a diffuse, contiguous 
variety, acquiring an active advancing edge that resembles 
serpiginous choroiditis. It may also present as a diffuse 

 The 
second eye may be affected months or years later. 

choroiditis progressing to diffuse lesions resembling 

diffuse lesions.

immunosuppressive medications and alkylating agents.  

possible addition of corticosteroid. It is therefore imperative 

treatment. The origin of a patient from an area endemic 

characteristic of serpiginous choroiditis, also serve to 

advancing edge.

pigment epithelial proliferation.

choroidal tuberculosis simulating serpiginous choroiditis 

positive for Mycobacterium tuberculosis in four samples 

of tuberculosis from cervical or parahilar lymph nodes.  
Improvement in vision and resolution of choroidal tubercles 

Isolated tuberculosis of the retina is rare and is usually 
secondary to choroiditis. 

affects the veins more often than the arteries. There 

tuberculosis.
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Figure 3: Eales’Disease

of tuberculosis in these patients. The treatment includes 

tuberculosis. It is believed that the organism may persist 

hypersensitivity response manifesting clinically as 
vasculitis.  The detection of the organism in intraocular 

peripheral capillary closure. The presence of associated 
active or healed patches of focal choroiditis along the retinal 

and other conditions such as sickle cell retinopathy and 

perfusion.   

disease as recurrent vitreous hemorrhage associated 

constipation, and epistaxis.  The disease affects young, 
healthy adult males in their third to fourth decade of life and 

neovascularization, recurrent vitreous hemorrhage, and 
 The disease can 

neovascularization. The patient may be asymptomatic or 

are seen around the veins in the peripheral retina, although 

may indicate tuberculosis or sarcoidosis.  Ischemia of the 

hypersensitivity reaction to tuberculoproteins.

seen involving one or more quadrants. Other vascular 
changes include sclerosed cord of venules, irregularity 
of vein caliber, pigmentation along venules, kinking of 
venules, abnormal vascular anastomosis, and veins pulled 
into the vitreous cavity.  Macular edema and epiretinal 

to visualize the fundus.
is not detected either clinically or angiographically, vitreous 
hemorrhage is attributed to the rupture of capillaries or large 

been proposed by several investigators. The pathological 
demonstration of tubercle bacilli in these patients has been 

 In a 
molecular biological study of vitreous samples from patients 

 In another study, 

Abraham and Biswas: Intraocular Tuberculosis 
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M. tuberculosis rather than viable organisms.

Mantoux positivity is a hypersensitivity reaction to 

 

The management of active tuberculous retinal vasculitis 

proliferation.

It is important to obtain images of the peripheral retina to 
look for any areas of capillary nonperfusion and associated 
neovascularization so that timely laser photocoagulation 
can be instituted.

Tuberculous neuroretinitis and optic neuropathy can 
arise from contiguous spread from the choroid or from 
disseminated hematogenous spread of the tuberculous 
organism from pulmonary or other primary infectious foci. 
The optic neuropathy is either due to a direct infection 
or due to hypersensitivity to the infectious agent.  The 
involvement of the nerve is in the form of an optic nerve 
tubercle,  papillitis,  papilledema,  optic neuritis,  
retrobulbar neuritis,   neuroretinitis,  or opticochiasmatic 
arachnoiditis.
onset of exudative retinal detachment caused by tubercular 
multifocal choroiditis.  When tuberculosis causes posterior 

causes the formation of a subretinal abscess that may 
destroy the overlying Bruch’s membrane. The infection 

the vitreous. When left untreated, choroidal and subretinal 

into the vitreous cavity, presenting as endophthalmitis or 
panophthalmitis.

HIV and Tuberculosis 
Tuberculosis is one of the commonest opportunistic 

from disseminated tuberculosis.  

pulmonary and extrapulmonary tuberculosis, suggesting 

the rate of ocular tuberculosis.

common presentation in those affected by the disease. 

7. Diagnosis

The Mantoux skin test is most commonly ordered in 
 

Ocular hypersensitivity has been found to be directy related 

mm is reported as positive for those living in high incidence 
areas, for employees of high risk settings (e.g., health 
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is important, as small doses might fail to incite a reaction.

about active, healed or reactivated pulmonary tuberculosis. 

of the chest may identify subtle parenchymal changes, 

of granulomatous uveitis, especially that related to 

and occlusive retinal vasculitis,

is useful to identify lesions appropriate for biopsy and 
to establish the diagnosis and appropriate treatment for 

and associates.

This test is based on the in vitro assays that measure 
 released by sensitized T cells after stimulation 

by Mycobacterium tuberculosis antigens.

Mycobacterium tuberculosis and include early secreted 

that are encoded by genes that are present in different 

tuberculin skin test for infection control and surveillance and 
conversion, that is, from latent to manifest infection.

 The 

reduced frequency of recurrences. The fact that this test 

steroids or immunosuppressives, makes it more sensitive 

setting of an endemic disease.

estimated to be required for detection on a smear.

microscopy of the smear is not of much help in diagnosing 

may not yield positive results due to inadequate sample 

be either aqueous,  vitreous humor,  
or rarely, tissue obtained by chorioretinal biopsy.  

bacterial load, indicating that half the patients diagnosed as 

8. Treatment

threatening consequences. It is advisable to obtain the 

Abraham and Biswas: Intraocular Tuberculosis 



Vol. XXVI, No.2, June 2014

| 122 | Kerala Journal of Ophthalmology

Figure 4: Agarose gel electrophoretogram representing the results of Mycobacterium tuberculosis
PCR targeting MP64 gene and IS6110 region

to those for pulmonary or extrapulmonary tuberculosis.  

 

as the corticosteroids may promote multiplication of bacilli, 

systemic tuberculosis by activating a latent infection.

Finally, numerous factors, including poor compliance, 
improper drug regimen, error in directing treatment or 
natural mutations, and often a combination of these factors 

tuberculosis. In these cases, additional agents such as 
, and linezolid have 

been tried.

9. Conclusion

proportion of all affected patients, especially in 
immunocompromised individuals. The lack of uniform 
diagnostic criteria for intraocular tuberculosis makes the 

regimens for ocular tuberculosis are similar to those for 
pulmonary or extrapulmonary disease. The development 
of drug resistance is a serious concern and an emerging 

public health issue.
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Dr. Mrunali Dhavalikar MS, Dr. Ganesh V. Raman MS

Glaucoma

G laucoma is the third most common cause of blindness 

likely to cause blindness among affected persons, and thus 
accounts for almost half of total glaucomatous vision loss. 

 These numbers highlight the importance 
of understanding the disease, its natural history, and its 

effective methods of treatment and preventive measures to 
delay, or even arrest, disease progression, thereby reducing 
visual morbidity.

CLASSIFICATION

 this 

of Ophthalmology, the International society of Geography 

entity criteria

angle 
closure 
suspect

of iridotrabecular contact of clinical 

angle before 
indentation 
gonioscopy 
is graded as 

compression.

angle 
closure

of iridotrabecular 

normal disc and visual 

demonstrating 
iridotrabecular 

changes .
The angle is 
abnormal in 

or function 

angle 
closure 

glaucoma

of iridotrabecular 

Iris damage(iris 
ischemia , chronic 

dilatation,unresponsive 
pupil, iridoschisis, 

Manifesting 
criteria of the 

demonstrable 
optic nerve 

changes.
The angle is 
abnormal in 

structure and 

optic neuropathy.

RISK FACTORS: 
Various risk factors seem to be associated with 
PACG were:

chamber.  
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males.

shorter axial lengths.   

depth, thick lens, anterior lens position, small corneal 

considered to be the risk factors for developing primary 
angle closure glaucoma.

Pathophysiology

mechanism of  angle closure.

lens and pupil margin raises the pressure in the posterior 
chamber. The higher the posterior chamber pressure, the 
more anterior the iris position. When the resistance reaches 
a critical level, the peripheral iris covers the trabecular 

centripetally and therefore further from the scleral spur,  

al, using a standardized ultrasound biomicroscopic criteria 
found plateau iris in about a third of primary angle closure 

that mechanisms other than pupillary block are important in 

Management:
depends on the type of clinical presentation, making the 

identifying the underlying pathophysiology. Treatment 

Medical management: 

the congestion in the eye for effective laser procedure to 

Topical eyedrops such as 

systemic contraindication. One must bear in mind that 

corneal edema, one cannot expect topical medications 

contraction of the ciliary muscle and tugging at the scleral 

can be controlled medically by a variety of medications 

considered.

Laser peripheral iridotomy: 

to initial treatment of primary angle closure disease. It 

peripheral iridotomy is probably useful in the early stages 

glaucomatous optic neuropathy have developed it is less 

the iris thickness and degree of iris pigmentation is critical 
to produce the desired effect.
laser peripheral iridotomy is very effective, especially in thick, 

one of the lasers alone. With this sequential technique, the 
total mean energy used has been reported to be as little 

iridotomies.  The sequential technique also minimizes the 
incidence of iris bleeding.
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Laser iridoplasty
Where mechanisms other than pupillary block exist, laser 

successful laser peripheral iridotomy and attributed this 
to smaller anterior chamber angle dimensions and thicker 
irides.  In such cases, argon laser peripheral iridoplasty  
has been found to be effective. By applying surface 
photocoagulation burns in the iris, tissue contraction results 

Surgical Management

indications for early surgical management include poor 
compliance or intolerance to medical treatment and inability 

Trabeculectomy
Trabeculectomy in angle closure glaucoma is performed 

performed at the time of trabeculectomy in the former. In 
addition, the use of antimetabolites should be considered. 

extraction, should be considered after the acute attack 

despite laser and medical treatment, especially in more 

rates.

Lens extraction:

thickness or its anterior position is thought to be the main 

acute scenario, care must be taken during surgery as these 

chambers, cloudy cornea, decreased corneal endothelial 

synechiae, bulky lens, lax lens zonules, and a high risk of 

correction should be explained to the patients and consent 

anterior synechial closure, have been encouraging although 

and cataract.

References

magnitude of visual impairment caused by uncorrected 

3. 

epidemiology and population based screening of 

5. 

anterior synechiae and glaucomatous optic neuropathy 



Kerala Journal of Ophthalmology | 129 | 

angle closure glaucoma, biometrical comparisons 

lamp optical tomography and scanning peripheral 
anterior depth analyser to evaluate angle closure in 

of plateau iris in primary angle closure suspects an 

management of unresponsive primary angle closure. J 

uncontrolled chronic angle closure glaucoma after 

trabeculectomy on drainage angle status in primary 

Dhavalikar  and Raman: Primary Angle Closure Glaucoma
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Ocular Herpes Simplex
Introduction
The structure of all herpes viruses includes a core of 

icosahedral protein capsid, an amorphous appearing 

. 

. With a slight 
male predominance, developing years after the primary 

a high recurrence rate.

Pathophysiology

and infection occurs by direct contact of skin or mucosa 

the primary infection, the virus spreads from the infected 
epithelial cells to nearby sensory nerve endings and is 
transported along the nerve axon to the cell body located 

latent state. 

Primary ocular Herpes1,2,3

compromised individuals and neonates, it may become 

Recurrent ocular Herpes Simplex1,2,3

and is unilateral. Bilateral disease is noted in immuno 

the form of infectious epithelial keratitis, stromal keratitis, 
endothelitis or metaherpetic keratitis.

Infectious epithelial keratitis1,2,3

The earliest sign of active viral replication in the corneal 
epithelium is the development of small, raised, clear 
vesicles. Within hours, the corneal vesicles coalesce into a 
dendritic pattern.

Dendritic Ulcer:
keratitis, unilateral, attributed to the presence of live virus 

Dr. Lilan Bhat, MS, DNB, Dr. Joseph John, DO
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is initially focal and subsequently generalised. In immune 

may become large giving rise to an amoeboid appearance 

Figure 1 showing vesicles on the skin of the lids

Figure 2 showing dendritic ulcer

Figure 3

Differential diagnosis of ‘dendritiform’ epithelial 
lesions:

.

Stromal Keratitis1,2,3

stromal involvement are nonnecrotizing stromal keratitis or 
disciform keratitis and necrotising stromal keratitis.

Non-necrotizing stromal keratitis:

Necrotizing stromal keratitis:
herpetic stromal keratitis and manifests as a dense, cheesy, 

keratitis and may lead to dense vascularisation, profound 
corneal thinning and perforation.

Differential diagnosis: The most common cause of 
active stromal keratitis is herpes simplex virus, accounting 

cases of bilateral, active stromal keratitis are idiopathic 

of total cases.

Endotheliitis1,2,3

In this intriguing condition; endothelial cells are dysfunctional 
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keratic precipitates, overlying stromal and epithelial edema, 

pressure may be raised.

Metaherpetic Ulceration / Neurotrophic Ulcer1,2,3: 

reduced tear formation, corneal hypoaesthesia and toxicity 
of topical antivirals.

subtypes. 

primary infection but are of no diagnostic assistance during 

IgG or the presence of IgM antibodies. 

Approach Considerations
Treatment of herpes of the eye is different based on its 

stromal disease is an immune response and metaherpetic 
ulcer results from inability of the corneal epithelium to heal.

Epithelial Keratitis

initial response and discontinued after complete healing, 

Figure 4 showing persistent epithelial defect in metaherpetic 
ulceration

Figure 5: multinucleated giant cells in corneal smear

Keratouveitis1,2,3:
large keratic precipitates. Unilateral uveitis associated 

herpes. 

cataracts, iridocyclitis, chorioretinitis and optic neuritis. 

infection.

Laboratory Studies

days of onset of disease and prior to antiviral therapy have 
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medications, immunocompromised, and pediatric patients. 
Topical corticosteroids are contraindicated in the presence 
of active epithelial keratitis.

Stromal Keratitis / Endotheliitis

can penetrate intact cornea and anterior chamber. Topical 

of corticosteroids. 

Neurotrophic keratopathy:

for descemetocole formation and impending corneal 
perforations. 

Keratoplasty:

process. It is possible for virus infection to occur in the graft.

Prognosis

develop scarring and decrease in visual acuity.

Prophylaxis

has superior penetration into intraocular structures and may 
be preferred.

Herpes Eye Disease Study [HEDS], is it relevant 
today?

keratitis

systemic infections, sunlight exposure, menstruation, 

Contrary to the study: 

antivirals have been advocated in stromal keratitis along 

Herpes zoster ophthalmicus

and zoster are different entities caused by the same virus. 

of a non immune person to varicella zoster virus. The virus 
then becomes latent in the cells of dorsal root ganglion 

characteristic dermatological eruption of the herpes zoster, 
common in older age group

sign describes vesicles at the side and tip of nose. It 
indicates ocular involvement (nasociliary branch of frontal 

5. The 
trigeminal ganglion is the most frequent site of latency for 

more often than the other divisions .

Clinical manifestations

Bhat and John: Viral Keratitis
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ulceration, sclerokeratitis, corneal mucous plaques, 
disciform keratitis, neurotrophic keratopathy, exposure 
keratopathy and interstitial keratitis. 

secondary to both the direct effects of viral infection and 

occlusive vasculitis, and neuropathy . 

not cross the midline and subsequently forms blisters and 

neuritis, cranial nerve palsy and cranial arteritis may be seen. 

Management

skin lesions as the crust formation leads to severe trigeminal 

and systemic antiviral cover increase the rate of success. 

prevention of varicella zoster infections.

Differentiating features of eye disease caused by 
Herpes Simplex virus and reactivation of Varicella 
Zoster virus1: 

or terminal bulbs and dendritiform mucous plaques occur 

Shingles Prevention Study (SPS): The safety and 

times more concentrated than the varicella vaccine . The 

use of the vaccine for immunocompetent patients aged 

.
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Identify the condition and

Send your answers to: drashok.eye@gmail.com

The answer for the question in the last issue is
Diagnosis: Polypoidal choroidal vasculopathy

Treatment:  PDT monotherapy/PDT +intravitreal ranibizumab
Winner: Dr. Amanda Mohanan, Amala Medical College, Thrissur
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Abstract
OBJECTIVES: To quantify the higher order aberrations 

METHOD:

the ocular monochromatic aberrations in amblyopic children 

RESULT:

CONCLUSION: This study indicates that among the types 

Introduction

image displacement of the point source from foveola as it 
passes through the optical system of the eye as compared 

the deviation.

easy measurement of higher order aberrations. The most 
commonly used apparatus is based on the principles of 

passed through the eye’s optics. This aberrometer uses 

eye’s entrance pupil into an array of microscopic lenslets 
that divide the beam of light exiting the eye into many smaller 
beams that are focused as tiny spots on a video sensor.

Monochromatic aberrations can be decomposed into 
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Methodology

for a prospective study on children attending the paediatric 

Results
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TABLE XI A : GROUP STATISTICS BETWEEN AMBLYOPIC AND NORMAL EYE (ANISOMETROPIC AMBLYOPIA)

TABLE XI B: GROUP STATISTICS BETWEEN AMBLYOPIC AND NORMAL EYE (STRABISMIC AMBLYOPIA)

Based on the Type of Amblyopia

the amblyopic eye and normal eye in anisometropic 

amblyopic  eye and normal eye in anisometropic 

the amblyopic eye and normal eye in anisometropic 

amblyopic  eye and normal eye in anisometropic 

mean arithmetic values for the remainder polynomials 

Based on the Type of Amblyopia
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TABLE XI C: GROUP STATISTICS BETWEEN AMBLYOPIC AND NORMAL EYE (MIXED AMBLYOPIA)

normal eye.

Conclusion
This study indicates that among the types of unilateral 
amblyopia reported at our hospital during the study period 

Recommendations

determining the quality of the retinal image, higher order 
aberrations also need to be considered in amblyopic eyes 

among the ophthalmologists. To overcome this problem 
multiple study trials should be conducted in various hospitals 
and the success rates in the treatment of amblyopia should 

provide good quality of life to the patients and reduce the 
health care cost due to amblyopia. 

More research is also needed on the impact of interactions 

More research is needed on the impact of neuroadaptability 
to different types of higher order aberrations in the span of 
time in different age groups.

Conclusion

group of amblyopes is necessary. 

amblyopia, high treatment compliance and yet a sustained 
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that presence of higher order aberrations in an individual 
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Abstract
Purpose:

implantation.

Methods:

Results:

occasionally.

Conclusion:

visual axis may result if capsulorhexis is centered on dilated 
pupil and may result in induced astigmatism, coma, glare 
and haloes.  This simple technique ensures optimal size of 

providing excellent visual outcome.

Dr. Saju Joseph MS, Dr. Santhosh Kumar MS, Dr. Vivek Sukumaran MS

Introduction
Goal of cataract surgery has expanded beyond providing 
excellent snellen visual acuity to include providing best 
quality of vision for patients. In order to provide excellent 

lenses are quite tolerant to decentration and tilt, but good 
alignment and centration are critical factors for aspheric 

3. With 
the introduction of multifocal lens the issue of decentration 

night vision symptoms, and reduce patient satisfaction. 

 and capsulorhexis 

implantation.

Methods

examination , refraction and corrected distant and near vision 
acuity, applanation tonmetry,and indirect ophthalmoscopy. 

Surgical Technique
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problems like glare and haloes.

Results

bilateral implantation. Uncorrected distant visual acuity 

Discussion

results and size and centration of capsulorhexis on the 

visual axis and pupilary axis

Ideal sizing and centration of capsulorhexis is a necessity 
in today’s demanding cataract surgery. The corneal marker 

.  We need 

size. The main disadvantage is that corneal curvature is 

capsular plane should be parallel to avoid parallax error. 

ring through the microscope light source  onto the anterior 
capsule. With the advent of femtosecond cataract surgery 
centration and sizing of capsulorhexis has been perfected.

Conclusion

may result if capsulorhexis is centered on dilated pupil 
and may result in induced   astigmatism, coma, glare and 
haloes. This simple technique ensures optimal size of rhexis 

providing excellent visual outcome. Future tracking devices 

along the line of sight can be achieved.

References

caliper for better anterior capsulorhexis sizing and 

3. 

5. 

intraocular lens decentration and tilt measurement 



| 144 | Kerala Journal of Ophthalmology

Abstract
Aim:

Materials and method:

topographic cylinder, type of astigmatism and pattern of 

Results:

Conclusion:

visual outcome.

Dr Devi Sujith MBBS, Dr Amita Verghese MS,  Dr Verghese Joseph MS

Introduction

procedure to a refractive surgery, free from spectacle 

is enough to cause ghosting and halos .

preoperative astigmatism of the patient and the surgically 

The intrinsic corneal astigmatism is detected by 

measurements are the current standard of care, because 

irregular astigmatism also.

analysis .

astigmatism preoperatively.

Materials And Methods

in a prospective randomized controlled study over a period 

patients included in the study.

developmental, traumatic and complicated cataract, those 

pathology like corneal disease, uveitis and glaucoma, and 
patients on systemic steroids or immunosuppressants.  

had some intraoperative complication during the surgery 
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Sujith, et al: Surgically Induced Astigmatism and Visual Outcome 

examination included uncorrected and best corrected visual 

for anterior segment assessment and for grade of cataract, 

To minimize inter observer variability; a single operator 
acquired all the topographies. The topography examination 

and the forehead rested against the forehead strap. 

focused until the machine automatically captured the eye 

and astigmatism evaluated from corneal topographic maps.

Surgical Technique

month making a note of the uncorrected and best corrected 
visual acuity and corneal topography. The preoperative and 

of vector analysis.

Statistical Analysis

Observations, Results and Analysis
Baseline characteristics

in the study group. The baseline uncorrected visual acuity 

Postoperative outcome measures

On comparing preoperative average topographic 
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Preoperative One week One Month

Median 
UCVA

Median 
BCVA

Average 
topograph-
ic cylinder

Mean SIA

Table 1. Preoperative baseline and postoperative Outcomes

Visual acuity   6/6 6/9 6/12 6/18

One week

UCVA
3 

BCVA

One month

UCVA

BCVA

Table 2. UCVA AND BCVA at one week and one month

Distribution of SIA at one week and one month

Distribution of type of astigmatism

Type preop 1 week 1month

ATR

WTR

NIL

OBLIQUE

Table 3.  Type Of Astigmatism

Distribution of pattern of astigmatism 

Pattern Preoperatively 1 week 1 month

Round

Oval

Symmetric 
bow-tie

Asymmetric 
bow-tie

Table 4. Pattern of astigmatism by topography

The mean spherical equivalent of the refractive error at one 

error.

Figure1. Distribution of SIA at one week and one month 
postoperatively
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Discussion
The aim of modern cataract surgery is to achieve 

surgically induced astigmatism can limit the postoperative 
uncorrected visual acuity. Modern small incision, sutureless, 
clear corneal surgery has improved surgical outcomes as 
compared to the older techniques.

5.

 found no 

The temporal approach has the advantage that it is a 
comfortable position for the surgeon to operate, provides 

topical anaesthesia .

The main outcome measures of our study included corneal 

clear corneal incisions .

the study done by Kohnen et al  the astigmatism changes 

st

in our study as compared to Kohnen et el. This could be 

compared to all the three incision size used by Kohnen et al.

On analyzing the preoperative astigmatism and its change 

. 

statistically.

The mean refractive and topographic cylinders at one month 

al

The mean spherical equivalent at one month postoperatively 

morphological patterns observed in corneal topography 

them had irregular pattern suggestive of astigmatism. The 

changes in the corneal shape.

Conclusion

change in the pattern of astigmatism. It has been reported 
in several other studies that a temporal incision causes a 

Sujith, et al: Surgically Induced Astigmatism and Visual Outcome 



Vol. XXVI, No.2, June 2014

| 148 | Kerala Journal of Ophthalmology

our study.

be used in mild to moderate astigmatism as a routine 
procedure in a high volume surgical set up.

To have an optimum postoperative refractive outcome, the 

the surgical technique by changing the incision site, size 

evaluation of the patient for cataract surgery.

REFERENCES

3. 
refraction using peaks of the interferogram Fourier 

5. 
maximal incision length for true small   incision surgery. 

corneal incision based on the existing astigmatism in 

temporal versus superior clear corneal incisions. Klin 

inducedastigmatism after temporal clear corneal tunnel 

temporal clear corneal incisions on astigmatism after 

et al. Interobserver and intraobserver reliability of a 
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Abstract
Aim: To describe the clinical and histologic characteristics 

and provide clinicopathologic correlation to determine the 
clinical features that predict higher grade lesions.

Materials and Methods: 

included age, sex,duration,laterality and history of smoking. 

by a single experienced ocular pathologist. The lesions 

Results:

clinicians to evaluate the lesions more accurately and 
anticipate the pathologic grade of ocular lesions suspected 

the prognosis.

Introduction

the neoplastic cells are characterized by hyper chromatic 

thickness of the epithelium that is involved .  Mild dysplasia 

dysplasias and carcinoma in situ the basement membrane 

atypical cells have fenestrated  the  epithelial basement 

There are several studies that describe the various 

.  It can develop 

.  The 
main  risk factors are thought to be exposure to ultraviolet 

, cigarette smoking3, fair skin and light 

.  

correlation to determine the clinical features that predict 
higher grade lesions .
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Materials and methods

The details included age, gender,laterality, history of 
smoking, presence of any viral infections and history of 
any previous biopsy. The patients presented after the initial 

The clinical factors evaluated included  location, size and 

Fig A.Leukoplakic lesion with surface keratinisation (arrow)and prominent blood vessel  involving the limbus Fig B Invasive
Squamous cell carcinoma-invasion of stroma is seen as tumour nests and broad expansive tumour masses

Statistical Analysis

ordinal nature of the dependent variables.  For continuous 

Results

Table 1:Frequency of various clinical features

Clinical feature Frequency (%)

    Inferior

    Temporal

Type
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body  sensation.  The duration  of symptoms ranged 

one patient.

Table 2:Distribution of Pathology in the study group

lesions. Temporal location had more chance of  high grade 

histology.

Table 3: Comparison between clinical features,pathological grades &  statistical correlation

Mild dysplasia Moderate

Sex

Age

Smoking

Type

Location
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Discussion
The uniqueness of our study is that it compares the 

higher grade lesions. 

,  our study also 

interpalpebral area either nasal or temporal quadrant.  The 
reason being described are more sun exposure and  the 

Tsengs concept of long living and high proliferation rate  

as  the nasal side is partly studded by the nose leading to 

may also get involved if other risk factors are present.

and papillomatous had higher grade histopathology in their 
study
higher grade in our study.The higher grade pathology in 

surface area

association it needs various immunological tests and it 
needs further research also.  

small sample size, some relevant factors did not achieve 

Conclusion

involvement ,papillomatous and leukoplakic variant  are 

helpful in anticipating the pathologic grade of ocular lesions 

treatment and assessing the prognosis. Future studies 

in varied manifestations of the disease process and their 

and the rate of recurrence and its correlation to the 
clinicopathological gradings.

References 

3. 

5. 

Ultraviolet radiation and the role of matrix 
metalloproteinases in the pathogenesis of ocular 

Tunc M et al.Intraepithelial and invasive carcinoma 
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Dr. Fathima Benazir DO, DNB, Dr. Ashok Nataraj MS, Dr. Thomas Cherian MS, Dr. Reesha  K. R. DNB

Abstract 
Purpose: To investigate the changes in macular choroidal 

and  changes after focal laser using enhanced depth 

Materials And Methods: 

refractive error ,duration of diabetes, retinal status as part 

study eye, a history of retinal photocoagulation or any 
other treatment for diabetic retinopathy; previous ocular 
surgery; proliferative diabetic retinopathy; or vitreoretinal 

Results: 

Conclusions:
reduction of choroidal thickness in each diabetic group 

The choroidal thickness value at the fovea decreased further 

Aim Of The Study
To investigate the changes in macular choroidal thickness 

changes after focal laser using enhanced depth imaging 

Materials And Methods

retinal photocoagulation or any other treatment for diabetic 
retinopathy; previous ocular surgery; proliferative diabetic 
retinopathy; signs of any other active retinal disease in 
the study eye such as age related macular degeneration 

averaged, using the automatic averaging and eye tracking 
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features of the proprietary device. The choroidal thickness 

or margin corresponding to the sclerochoroidal interface. 

each individual axial choroidal thickness over the horizontal 

to nasal, temporal, superior, and inferior from the center of 

Result

Table 1. Distribution of Age & duration of Diabetes

Group

Total

Figure 1 - BCVA  in different groups

Figure 2 - Central Retinal Thickness Distribution

Figure 3 - Subfoveal Choroidal Thickness Distribution

dal thickness over the horizontal and vertical line scans at 
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Benazir, et al: Choroidal Thickness in Type 2 Diabetes

Figure 4   Difference in Subfoveal Choroidal Thickness in pre 
& post laser groups

Discussion

is essential for function of the retina, abnormal choroidal 

 integrity and 
hemodynamic abnormalities

early stage of diabetic retinopathy, and decrease further 
in the presence of macular edema3

oxygen and nutrients to the outer retina and is responsible 
for maintaining the highly metabolically active photoreceptor 

cells5

region, impairment of the choriocapillaris may cause severe 
functional damage to the retinal tissue in the fovea. Therefore, 
in vivo evaluation of the structural changes in the choroid 
might be very insightful to determine the pathogenesis 
of progression of the macular changes in diabetic eyes. 

correspond to the anatomic layers of the human retina, and 

the choroid

that a stable inverted image is produced. The net effect of 
this practice is that the sensitivity of the imaging in deeper 

represent a useful approach to investigate, in vivo, the 

the choroid could not be seen in most eyes because of 

to the retinal pigment epithelium is compensated by the 

a reduction of choroidal thickness in each diabetic group 

 and dropout of 
the choriocapillaris . Thus, if choroidal thinning is indicative 

. Moreover, our 

. 
In fact, the dropout of the choriocapillaris could increase 

the choriocapillaris3
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the current series, the choroidal thickness value obtained in 

the choroidal thickness value at the fovea decreased further 

the mechanism of diabetic macular edema. The decreased 
choroidal thickness at the fovea, probably due to the dropout 
of the choriocapillaris (and determining increased vascular 

of the choroidal vasculature, especially the choriocapillaris, 

the foveal region5

cells

. In turn, a decreased choroidal thickness 
at the fovea may cause tissue hypoxia and consequently 

diabetic macular edema. This suggests that retinal capillary 
abnormalities are not the only contributor to diabetic 
macular edema.

may be necessary for diabetic macular edema to occur.

Conclusions

at the fovea decreased further in the presence of macular 

References 

3. 

analysis of the human choroidal vasculature. Invest 

5. 

and electron microscopic observations of seven cases. 

polymorphonuclear leukocytes to capillary dropout 

detection of retinal involvement in diabetes by vitreous 

non ischemic human and experimental retinal disease. 
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Purpose: To study the long term visual outcome and 

Method:

Results:

in superotemporal, inferotemporal and temporal quadrants     

Conclusion: 

other causes. 

Background Statement: 
study the long term visual outcome and macular structural 

 of the population and the 

 
and can cause metamorphopsia and reduced visual acuity 

performed by Machemer

common feature enhanced our understanding of the 
underlying pathology and helped to develop the surgical 
technique as applied today.

pucker surgery,

  This is applicable also 
in macular pucker surgery to prevent recurrences by 
eliminating a potential scaffold for cellular proliferation.

some investigators describing possible adverse effect  on 

complications, no such problems have been reported 

facilitates their easy removal.

The choice of dye in macular surgery is governed by the 

Aim of study:

internal limiting membrane peeling.
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Patients and Methods:

vitrectomy for epiretinal membrane formation. Out of the 

uveitis, retinal detachment, macular hole and prior ocular 

from all patients.

included determination of best corrected visual acuity, 

binocular indirect ophthalmoscopy and  high resolution  
cross sectional imaging  of the retina provided by optical 

cases.

surface using a blunt spatula to loosen the membrane, 

similar to the capsulorhexis in cataract surgery, by initiating 
a tear in the inferior quadrant using a spatula and extending 
the tear by using a blunt spatula.

Results & Analysis:

acuity.

The preoperative central retinal thickness as measured 

reduction in contrast sensitivity in these patients. 
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John, et al: EMMS with ILMP

TABLE I  :  Mean RNFL Thickness

involvement patients despite presence of structural macular changes as 

TABLE II Comparison of RNFL thickness at various post operative periods 

MEAN RNFL THICKNESS

QUADRANT   TESTED  7 days  POP 3 months POP 6 months POP 12 months POP

Fig 1 Pre operative OCT

Fig 3: Graph showing progressive decline in RNFL thickness from baseline values.

Fig 2 Post operative OCT at 6 months
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  reported 

example, macular edema and retinal pigment epithelium 

no adverse effect on visual acuity in macular hole surgery, 
although the selective delay of recovery of the focal macular 

physiology in the macular region .

In a histopathologic study  of idiopathic epiretinal 

most of the specimens

 

darker than the surrounding retina, called dissociated optic 

membrane. They started that this feature had no functional 

.  They 
stated that this feature had no functional effect and did not 

 

outcome.  Most recently, Kim and associates  described 

the epiretinal membrane and retinal tissue in the area 

layer, producing the defect.  It therefore cannot be excluded 

removal for macular hole.

thickness, all our patients reported symptomatic relief from 

References

year cumulative incidence  and progression of epiretinal 

3. 

5. 

Ultrastructural features of progressive idiopathic epiretinal 

pathology, and surgery of idiopathic vitreoretinal macular 

in histopathologic specimens obtained from epiretinal 

limiting lamina defect after uneventful epiretinal membrane 
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Dr. Anil. B. Das MS.DO.

Glaucoma

Introduction

can lead to blindness.

etc. 

Principles on which this procedure is based

. 
These micro bullae then discharge their collection of 
aqueous into 3 possible spaces

3. Intraconal space

Causes of failure

of steel.’

the anterior aspect due to constant rubbing of lids leading to 

 

producing a staphyloma.

Other sites of obstruction are

3. 
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The basic difference in this procedure from classical 
trabeculectomy is to displace the incision from limbus to 

principles involved in this procedures is the basis of the 

lead to trabeculectomy failure.

There is no lid margin to rub on the bleb thinning it.

bleb in this situation.

rather than anteriorly (as seen in large blebs of classical 

presence of the Glautrak implant in it.

The surgical procedure

separated from the sclera.

The trabeculectomy and a generous iridectomy are 
performed. 
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Conclusion
The procedure though simple is a bit time consuming and 
requires good exposure and extensive dissections. 

during dissection and if it occurs may require surgery at a 
different site.

complications for at least 3 months.

as the risk of delay is much higher if proper corrective 
measures are not taken at the apt time.

References 
 
 
 
 

 
 

 
 

Das: Glautrak

To view this video, please visit: www.ksos.in
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Ophthalmologists

BLOCK OR TOPICAL?

the theatre are minimised. But there are advantages 

nerve is not blocked, he is able to see immediately after 

.

before sticking the drape. The drape must completely 

speculum.

drops, it is likely that he is going to squeeze during the 

Dr. Philip Kuruvilla MBBS, D.Oph, MS, F.O.P.A.I., F.O.R.C.E.

counterproductive to a relaxed surgical environment. Our 
soothing verbal anaesthesia may not help.

CONJUNCTIVAL FLAP?
For a superior incision, my present technique is not to have 

good.

causes a dry patch on the peripheral cornea and  dellen 
formation. If such a patient is careless in putting lubricating 

CORRECTING ASTIGMATISM

site, size and shape of the incision. (in phaco surgery scope 

If the amount of astigmatism is too much to be corrected by 
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Kuruvilla: Tips For General Ophthalmologists

to try our correcting endeavours. I suggest  K readings 
manually and by machine . The readings have to be 
repeated by another technician. If they don’t tally, do it a 
third time. 

astigmatic state after surgery, a temporal incision is safer 

to make the incision at the steepest meridian.

produced. More the smile, more is the astigmatism and 

TUNNEL MAKING3

of the sclera is cut, and the tunnel blade is in that plane, 

same plane.

CAN OPENING OR RHEXIS?

to be large as the nucleus has to be rotated through it to the 

and then do relaxing incisions.

one or both haptics can go outside the bag. 

SIMCOE CANNULA

and aspiration

endophthalmitis as tissue sticking to it can protect bacteria 
from the autoclaving steam.

and broken and rubbed against a hard surface to smoothen 

2% METHYL CELLULOSE

more than others.

Conclusion:

References

3. 
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5. 
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Dr. Reesha K.R. DNB

A

multiple retinitis and choroiditis patches in the periphery 

Fig 1: Fundus Photo Showing multifocal retinitis and occlusive vasculitis patches.
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st hour, 

to be increased in size .

Fig 2: FFA showing leakage of vessels suggestive of vasculitis, blocked fluorescence due to retinal hemorrhages and 
hypofluorescence due to retinitis.

Fig 3: Fundus picture showing progression of retinitis.
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Reesha: Posterior Uveitis

Fig 4: Fundus picture showing resolving retinitis and vasculitis following treatment.
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The questions for discussion are:

Dr. Jyothirmay Biswas

3 times a day has also found to be effective in some recent 

artery occlusion on the next visit. Unfortunately there is no 

in the management of acute retinal necrosis.Br J 

3. 
retinal necrosis features, management, and outcomes. 

study to assess the incidence, methods of diagnosis, 
treatment strategies and outcomes in the UK. Br J 

S R Rathinam

Madhurai

are, syphilis and acute toxoplasmosis very rarely tuberculosis 
in immunocompetant patient. We can rule out syphilis on 

acyclovir depending on the result.

eye.

Dr. Prakash V.S.

diagnosis part and the management The diagnosis of the 

is very much debatable because of many atypical features3

Fig 5: fundus picture showing central retinal artery occlusion.
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 unusual
 

 posterior pole and less in periphery
 

 detachments
 
 

 toxoplasmosis

 

have expected the person to be immunocompromised in 
either case.

multifocal hemorrhagic retinal vasculitis as diagnosis, even 

for this disease. It has been thought of as Best disease 
.

References:

cytomegalovirus necrotizing retinitis associated 

3. 

To summarise

presence of posterior pole involvement, serous detachment 

multifocal toxoplasmosis should be considered in an 

presentations are possible in immunocompetent patients. 

We could exclude mycobacterium and toxoplasma infection 

patients because it can have protean manifestations.  

Management includes antiviral therapy and steroids. 

resolution of disease in the infected eye and to prevent 

neuropathy and vascular occlusion caused the complete 

retinal neovascularization and further complications like 
neovascular glaucoma.

Reesha: Posterior Uveitis
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Abstract:

trauma is an  easily overlooked etiology, often because it 

disease and epilepsy and rarely presents in the ophthalmic 

Case report

treatment for the same.

deep anterior chamber and pigment in the anterior chamber 

suggestive of a previous trauma to the eye. Gonioscopy 

the other quadrants being open upto the trabecular 

Dr. Thomas Arun Varghese MS, FRCS, MRC Ophth, FAICO, Dr. Sheena Liz Mani DO, DNB, FRCS, FMRF,
Dr. Sruthy K. John DO, DNB.

be hospitalized and  put on a very high dose of intravenous 

that he may have inadvertently traumatized his eye during 
the exacerbation. 

Discussion

number of hereditary or systemic diseases. The common 
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disease, neuroacanthocytosis and rarely Wilson’s disease.

conditions.

polycythemia vera

Metabolic
disease, renal failure,hypocalcaemia

mechanisms – hyphaema, angle recession or  subluxation 

block may also be produced as a result of vitreous blocking 
the pupillary aperture if the lens has dislocated posteriorly.
Treatment of this form of glaucoma is directed at relieving 

rehabilitation or if the lens continues to compromise the 
angle or cornea because of persistent extreme anterior 
displacement.

References
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Introduction

vitreous base  avulsion, retinal breaks and dialysis, retinal 

effects of distant trauma.

Case 1

defective vision of the left eye noticed 3 days after trauma. 

extending along the vascular arcades in the posterior pole. 

Case 2

phenytoin upon resolution of the haemorrhages on imaging. 

transient blackouts over the past one month. This history 

Dr. Rose Mary Tomy MS,DO., Dr. Jyothi P.T DO.MS., Dr. Padma B Prabhu MS, DNB 

Discussion 
The three ocular syndromes described under the distant 

Purtscher’s retinopathy

bone trauma.

retinae traumatica. 

traumatic conditions as pancreatitis, childbirth, renal failure, 

nasal passages, retro bulbar anaesthesia and connective 
tissue disorders.

and retinal haemorrhages concentrated around the optic 
nerve head, macular edema and a dilated venous system. 
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Figure 1 LE showing Purtscher’s retinopathy
RE Normal fundus

Figure 3 Terson’s syndrome

Figure 2 Resolving Purtscher’s retinopathy at one month
follow up

typically normal but may be edematous or pale. Fluorescein 

that the trauma generates an intravascular hydrostatic shock 

raised intraluminal pressure results in endothelial damage. 

granulocyte aggregation can also cause occlusion of the 

peripapillary capillary net.3

The most accepted pathogenesis is leukoembolization that 
causes arterial occlusion and infarction of the microvascular 
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Figure 5 Terson’s syndrome at one month follow up.

is the most likely mechanism of embolization because of 

vasculitic diseases.

the fundus may appear normal, though there may be 

 

underlying trauma or systemic disease must be treated.

Terson’s syndrome

and elevated intracranial pressures. The intraocular 

retina, the classic presentation being  in the subhyaloid 

preretinal, subhyaloidal, or vitreal. 

The sudden rise in intracranial pressure is the primary 
inciting event in Terson syndrome. Intracranial pressure is 

optic nerve head. This occludes the retinal and choroidal 

Figure 4 MRI  showing  a right subdural haematoma with midline shift and mass  effect
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anastomoses at the level of the lamina cribrosa. The 
elevated venous pressure thus generated in the retinal 
venous system ruptures the retinal vessels, resulting in 
intraocular hemorrhages.

to the degree and extent of the intraocular hemorrhage.  

retinal pigment epithelial disturbances or epiretinal 

 

The neurologic symptoms are related to intracranial 

 Though they commonly 
present in the acute setting of an intracranial haemorrhage, 

5

  

from the eye, presenting to the ophthalmologist should be 
comprehensively evaluated.

References

epidemiology, clinical features and outcome. Br J 

3. 

5. 

delay and ocular surgical outcome in Terson syndrome. 



| 178 | Kerala Journal of Ophthalmology

CASE

changes in the peripapillary region surrounding the area 
of tilt, additionally left fundus had retinal pigment epithelial 

presentation,  thus resulting in irreversible changes to the 

DISCUSSION
The tilted disc is a congenital anomaly of the optic nerve 

appearance are Fuchs’s coloboma, congenital crescents, 
conus, dysversion of the optic nerve head, segmental 
hypoplasia and situs inversus.  It represents a classical optic 

optic disc, the disc appears more heaped up in the superior 

atrophy.

In tilted disc syndrome the superior pole of the optic disc may 

Dr Remya Mareen Paulose DNB, Dr Ashok Nataraj MS

nasal disc, or the disc can be horizontally tilted, resulting 

long axis. This condition is often accompanied by a scleral 
crescent located inferiorly or inferonasally, situs inversus (a 
nasal detour of the temporal retinal vessels as they emerge 

ectasia of the inferior nasal fundus. Many affected eyes are 

the retinal pigment epithelium, choroid and the sclera and 

retinal and scleral openings at the optic nerve head.
Pathogenesis

remains speculative.

Clinical Manifestations
Visual acuity

leading on to amblyopia.

3

Optic disc fatures- Usually the tilted disc appears either 

elevated than the contralateral half. The orientation of the tilt 
is mostly inferonasal.
Retina-
peripapillary atrophy, chorioretinal atrophy and posterior 
staphyloma.

Retinal vasculature- 
retinal vessels that exit the optic disc nasally before running 
temporally.
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Fig 1 Fundus photo Right eye with tilted optic disc

Fig 3 OCT Left eye showing subretinal fluid with RPE changes 
at fovea

Fig 4 Fundus fluorescein angiography left eye showing focal 
leak in the inferotemporal part of the disc with no leaks in the 
parafoveal region. In the right eye there was no fluoroscein 

leak at the area of tilt. 

Fig 2 Fundus photo Left eye- Tilted optic disc , pigmentary 
changes along inferotemporal part of the disc with serous 

detachment at the macula.

Paulose and Nataraj: Tilted Disc Syndrome

Miscellaneous-
and tilted discs has been reported.

Tilted disk syndrome

Visual field defects
Fuchs recognized that the most common location of a 

this quadrant is the most frequent location

paracentrally.

the coloboma affects the inferior nasal aspect of the optic 
disc. If tilted disc syndrome is bilateral, it causes a superior 

compressive lesion – namely, pituitary adenoma, suprasellar 

Color vision-
have a higher prevalence of color vision defects.
Retinal changes-

, 
polypoidal choroidal vasculopathy,  peripapllary 
pseudocysts,  foveal retinal detachment and retinoschisis,  
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Fig 8  Superior temporal crescent corresponding to classic 
pattern of tilted disc.

Fig 5 Laser Marks along inferotemporal region corresponding 
to the leak in FFA

Fig 7 The incongruity between the D-shaped sclera canal 
(stippled) and the circular retinal opening forms the crescent

Fig 6 Repeat OCT at 2 weeks after laser treatment showing 
resolution of edema and RPE changes at fovea 

serous sensory retinal detachment, chorioretinal 
degeneration,  and chorioretinal folds.

Systemic association

References

3.  Optic disc ovality as an index of tilt and its relationship 

prevalence of tilted optic disks and the relationship 

5. 
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Juxtapapillary subretinal pigment epithelial polypoid 

serous retinal detachment caused by subretinal 
leakage in tilted disc syndrome. Ophthalmology. 

consequence of inferior staphyloma associated 

Paulose and Nataraj: Tilted Disc Syndrome
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Introduction
The term vision encompasses the complexities of shape, 
size, color, contrast, stereopsis, and movement across the 

smallest spatial detail that can be resolved for high contrast 
stimuli but it does not specify the responses of the visual 

.   It is 
a person’s ability to integrate the components of vision 

role of tests for functional vision like contrast sensitivity and 
glare disability in the assessment of quality of vision. 

Until recently the only device employed to assess the visual 

under controlled lighting conditions generally darkened 
and therefore doesn’t simulate the varied visual challenges 

maintained; e.g. very bright light or dim light. These real life 
situations present a far more complex series of visual clues 

increased interest for the development of additional tests for 

includes contrast sensitivity and glare disability.

Contrast sensitivity

by a quantity called contrast3

the background ;

max is the maximum brightness 

and Imin is the minimum

Dr. V. K. P. Geetha DNB,  Dr. S. R. Rathinam DO, DNB, PhD

Imin min

Imin

Imax

brightness. The minimum resolvable contrast is the contrast 

as contrast sensitivity
sensitivity changes as a function of spatial frequency of the 
targets is called contrast sensitivity function

differing intensities   and audio frequencies

audiometry performed at only one volume or like listening to 
.

.

Figure 1. One cycle in  Contrast grating pattern

.

The typical human contrast sensitivity curve reveals that 
the peak contrast sensitivity of the visual system occurs 

retina
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Figure 2.  A typical contra sensitivity curve. The shaded area 
represents  the range of normal values.

indicates that human visual system requires higher contrast, 
for perception at higher spatial frequencies. Therefore it is 
possible that the eye may perceive small target size at high 

contrast levels. This concept offers an explanation for the 

Physiology of contrast sensitivity
The recognition of contrast begins at bipolar cell level. 

response in the centre and inhibitory centre in the surround 
5. This 

synaptic processes at the base of the photoreceptor.  The 

directly onto the bipolar cell. The surround is determined 

inhibitory to photoreceptors –  bipolar  cell transmission. 

cells.  The excitatory center represents direct inputs from 
overlying photo receptors, and the surround represents 
inhibitory inputs from horizontal cells that have synaptic 

cell. Because of adaptation, it is also necessary that these 

activation of the neurons. This centre surround contrast 
sensitive organization of bipolar cell is passed on to the 
ganglion cells and eventually to cortical neurons5.

activated by simulation of the center area and inhibited 
by simulation of the surround area but it responds only 
minimally to diffused light because the center and surround 
offset each other.

This means that our eyes are exquisitely sensitive to edges 
and differences in brightness but are relatively insensitive to 

This accounts for many illusions of brightness; e.g. at the 

extra band of darkness on the dark side and an extra band 
of brightness on the lighter side. These are called Mach 
bands and are involuntary perceptions5

appear brighter. 

Geetha and Rathinam: Functional Vision
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Figure 5. Illusion of darkness and brightness produced by 
the presence of Mach bands. The line beneath the shaded 

The center area appears lighter because of a light – to – 

One Gray cycle is seen against a black background and 

against the dark background and darker against the light 
background .

Variations in contrast sensitivity
Physiological 

age

aberrations of lens cancel the positive spherical aberrations 

Pathological

acuty is reduced for any reason including uncorrected 

cataract
primarily at high and intermediate frequencies

frequencies. In  cataract patients  contrast sensitivity is 
reduced by glare to a greater extent than normal people . 

subcapsular cataract

retinopathy   and  dry eye syndrome .

Effect of monocular cataract on binocular visual 
function  

the cataractous eye  alone . This suggests that correcting 

fully improve functional vision. Often the second eye 

rehabilitation.

Contrast sensitivity testing

may interfere.

to visual acuty determination in diseases like cataract   It 
is also useful in occupational evaluation of people for tasks 

.

at varied contrasts, they can be used  to establish  a true 
.

targets  that vary in contrast . It attempts to evaluate the most 
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targets of varied  sizes,  a complete  contrast curve for the 
eye cannot be determined.  In this chart letters subtend an 

in  each line. The contrast decreases from one triplet to the 

method is highly reproducible .
Glare disability

retinal image contrast as a result of intraocular light scatter 
due to inhomogenisity of the ocular media; e.g.  cataract .  

disease is discomfort glare; e.g. after leaving dark room, 
bright light  may  induce discomfort  glare prior to retinal 
photic adaptation .

It is the reduction in visual function caused by scattering of 
the incoming light by inhomogenesity of the ocular media   

not cause.  The  closer  the media opacity to the retinal 
image plane, the lesser the opportunity for light scattering. 

path of light. Therefore such patients exhibit marked glare 

cataracts generally  cause daytime glare

sensitivity  of an ideal observer is apparently reduced 
corresponding to the loss of retinal contrast because of the 
glare source.

source is attributed to glare disability.

Figure 7 - Pelli Robson Chart

                   (a)                                                  (b)
Figure 8. (a) Miller- Nadler glare testing device (b) Brightness 

acuity testing device

The Brightness Acuity Tester (BAT)

because it is  readily portable, compact, and relatively  

chart. It offers  3 levels of background illumination in a small 

Disadvantages 

pupil constriction, thereby giving a false negative result.

inducing false positive results

night driving conditions 

Miller Nadler glare testing device 

background circle. The  rings in contrast to the background 

size
measures subtle changes in ocular media such as early 

cataract .

Geetha and Rathinam: Functional Vision
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penlight is attributed to glare disability.

contrast sensitivity but a poor predictor of glare . We can 
hope that standard means for combining glare and contrast 

References

3. 

5. 

the type and severity of cataract ophthalmology.  

In cataracts of different  morphology association to self  

discriminative ability and validity of disability glare tests. 

methods  to assess  visual Impairment from glare  and 
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12

coarse facial features, prominent forehead, large tongue, 
hoarseness, nasal breathing, abnormal gait. Mild mental 

dysostosis multiplex, pectus carinatum, lumbar lordosis 
to have a detailed general and systemic examination in 

part of a multisystem disorder.

Clinical photo-
graph showing 
characteristic 

facies:

Photograph showing epicanthic folds, corneal haze

Photographs showing pectus carinatum, lordosis and scoliosis
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Dr. Meenu C. Jacob DO

Intracameral recombinant tissue plasminogen 
activator for refractory toxic anterior segment 
syndrome(TASS)
Br J Ophthalmol. 2014 Feb;98(2):252-5.

Bahar

cataract extraction surgery. 

steroids

Injection frequency and response to 
bevacizumab monotheapy for diabetic 
macular edema (BOLT 5 report)
Br J Ophthalmol. 2013 Sep;97(9):1177-80

laser treatment.

considering other treatment options for these cases.
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Journal  Review

that none of the baseline characteristics evaluated in the 

macular odema.

this study also illustrate the need for further investigations 

impact of these features on the recurrence or persistence 
of odema 

Analysis of tear cytokines in sjogren 
syndrome dry eye patients and non- sjogren 
syndrome dry eye patients 
Am J Ophthalmol. 2013 Aug;156(2):247-53

the study. To evaluate the ocular surface symptoms, the 

The difference in cytokine levels and correlation patterns 
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Text book of OPHTHALMOLOGY with DVD 
ROM

Author: Prof. H V Nema
 Prof. Nitin Nema
Publisher: Jaypee Brother Medical Publisher P LTD.
 New delhi                                                                                                                                          
Sixth edition 2013, 668pages, price Rs 850/-

undergraduate education in ophthalmology remains the 

achievements in ophthalmic science 

is essential for a proper understanding of ophthalmology. 

informative and interesting as all the routine advanced clinical 

incorporated in brevity.

In the present edition, all chapters have been updated, and 

diseases, their clinical features diagnostic tests, differential 

clinical entities, diagnostic procedures and therapeutic and 

no attempt has been made to present ambiguities and 
controversies in ophthalmology. The book has retained its 
original virtues of accuracy, clarity, comprehensiveness and 
consistency of style.

ophthalmology is included. The chapter consists of four 

modus operandi of under graduate practical examination in 

uses and methods of sterilization of ophthalmic instruments. 

students to understand and learn fascinating ophthalmic 
surgeries.

are given to enable inquisitive students to gather more 
information on the particular topic of interest. 

common ocular operative procedures.

Ophthalmology. It covers all aspects of practical examination 
in ophthalmology – long cases, short cases, dark room 

ophthalmology.

medical students primarily keeping in mind their basic 

in ophthalmology. The family practitioners, internists, 
neurologists and practicing general ophthalmologists can 
use it as a reference book in their day to day care of patients.

Dr. C.V. Andrews Kakkanatt
Jubilee Mission Hospital, Thrissur
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Gass’ Atlas of Macular  Diseases  edited by 
Anita Agarwal
5th edition

describing various infectious, degenerative and dystrophic 

photographs supported by histopathological images along 

ultrasound B scan for better understanding of the clinical 

disease progress or resolution. Though it is mainly an atlas 
of macular diseases, it also includes retinal and optic nerve 

In the 5th edition, exhaustive chapters from the previous 
editions have been rearranged under different headings 
for better readability. Updates on infectious diseases 
like tuberculosis, syphilis and additional chapters on 
leptospirosis, chikungunya, dengue have been included. 

and persistent and relentless placoid pigment epitheliopathy 
have also been added.

The atlas gives  a good description of the clinical features 
,the pathogenesis and the genetics of each disease but 
does not give any information regarding the management of 
the various conditions and is not intended to be  a textbook 

of various conditions especially the rare ones,based on the 

images provided.

Dr. Mahesh G
Dr. Bindhu Appukuttan

Giridhar Eye Institute, Kochi

Glued IOL: Glued Intrascleral Haptic 
Fixation of a PC IOL

Author : Amar Agarwal
Edition : First
Publishing Year : 2013
Pages : 214
Price: Rs. 1895.00

surgical innovation pioneered by the author himself. The 

complications and imaging, and compares the techniques 

contributions from recognised ophthalmic surgeons in the 

Dr. Anju S Raju
Little Flower Hospital,  Angamaly.

Book Review

The cover photo in the last issue was HD OCT pictures of choridal osteoma 
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Dear editor

This is a general letter regarding the articles.  The references in the articles are most often prepared 

For articles
Singh JK, Bawa M, Kanojia RP, Ghai B, Menon P, Rao KL, Idiopathic Simulatenous 
intussuceptions in a neonate. Pediatr Surg Int 2009;25:445-47.

Miyano T, Kobayashi H, Chen SC. Long term results of biliary atresia. In: Gupta DK, 
editor. Text Book of Neonatal Surgery, 1st ed. New Delhi: Modern Publishers; 2000. 
p. 288-91.

I urge all the authors to strictly adhere to these guidelines so that editorial process becomes easy 

Dr Mahesh G
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D
specialties.

complications. The article had given an outline about the presentation and differential diagnosis.  
The discussion by  prominent national faculties are valuable in managing complications associated 

in progression of the melt.

Dr David Pudukadan

Authors reply

asymmetric unilateral pattern of presentation and no past or present history to suggest collagen 

Dr. Sujith V. Nayanar
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D

Ophthalmology.

used for short periods of time during chop.

Was there any combined use of longitudinal and torsional phaco in any of the procedures especially 

state to hear the same from one of our better read patients.

Dr Meena C.K.,
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The Author’s Reply

the manufacturer’s Operator’s Manual.

analysis that has been documented earlier  to use the visuals to determine the beginning and end of 

modality. 

methods like the femtosecond laser.

References:

Dr. Swapna Nair, Dr. K G R Nair 

Letters to the Editor
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D
challenging case. 

analyse the course of events that happened and make a hypothesis on the probable etiology and management 

there had been an element of all three of the above mentioned etiology in this case. 

done in this case.
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D

meticulous analysis is the highlight.
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T

to specialists in the various subspecialties of this discipline. 

and laboratory materials. 

numbered at the right tip corner starting from the Title page.
 
1. TITLE:

2. ABSTRACT: The abstract is to be given in the beginning 

aim, methodology, results and conclusion. For case report, 

KEY WORDS:

3. INTRODUCTION:

references are to be given. 

4. METHOD: Give in detail the materials used and  

drugs used and, if proprietary name is used, then the 

5. RESULTS: Giver only the results obtained by the study 
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6. DISCUSSION: The discussion should be to the point 

abbreviations already introduced. 
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