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Corneal diseases are among the major causes of global blindness, secondary to cataract; however, its
epidemioclogy is compiicated and encompasses a wide variety of infectious and inflammatory eye diseases The
general treatment for serious corneal disease is corneal graft by penetrating keratoplasty; However, penetrating
keratoplasty faure is certain when the ocular surface is severely compromised. Keratoprosthesis represents the
only viable option for restoring sight in these patients Osteo-odonto-keratoprosthesis {OCOKP} {also known as
“tooth 1 eye" surgery” a medical procedure to restore vISion in the most severe cases of corneal and ocular
surface patients where a portion of tooth along with bone is used to support an optical cylinder to restore vision in
such patients OOKP surgery requires a multidisciplinary approach involving dentists, ophthalmologists, and
radiologists A unique approach to OOKP was developed in Italy by Strampelli in 1963.

An ideal OOKP device should be able to surpass the natural

comea by having an improved optical quality, with .7/—~/~?‘
decreased aberrations and specific power. It should have

following features such as excelient bio integration, ’ j 4‘\7
resistance against infection, repiicate some of the corneal \Q\

properties such as drug penetration and allowing
intraocular pressure measurement and it should be
inexpensive —
Indications for OOKP surgery are bilateral corneal biindness

resulting from several conditions such as Severe end-stage
Stevens—Johnson syndrome, Ccular cicatricial pemphigoid,

Chemica! or thermal burns, physical injury (fire, fiquid aluminum, etc ), Trachoma end-stage, Multiple failed
penetrating keratoplasty, Corneal failure after vitrectomy with silicone oil fillng that can’t be removed safely,
Severe keratitis, Xerosis, Uveitis etc. Bilateral bhindness with a visual acuity <1/20 in the better eye 1s mandatery
before the procedure is attempted Only one eye wil be rehabilitated with QOOKP, as the other eye can be
considered a spare eye in case of the comparative rare failure of the eye operated first

OOKP surgery is absolutely contraindicated in patient who are Happy with their level of vision, Children under the
age of 17, Eyes with no perception of hLght, Ewidence of phthisis, advanced glaucoma, irreparable retinal
detachment Smaoking and betel nut chewing, mentally unstable patients, Unreasonable expectation of cutcome and
cosmoses, Unable to commit to hifelong follow-up

preoperative assessment includes a Multidisciplinary approach with a Surgical team comprising ophthalmologist,
oral surgeon, and radiologist for the assessment of the eye and the oral structures. Important ophthalmic
assessment includes retinal and optic nerve evaluation, Echography, A-scan, B-scan, ultrasound etc Buccal
mucosa assessment and dental assessment were the other evaiuations needed for QOKP Mast suitable tooth is
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maxillary canine due to its longest and iargest root with greatest quality of alveolar bone. Lack of suitable dentition
is 2 limitation for a number of patients in need of QOKP surgery. In case of no suitable tooth available or in case of
edentulous patients, allograft is considered.
Surgical procedure includes major 2 stages which are;
Stage 1 surgery involves covering the ocular surface with buccal mucous membrane graft as well as harvesting a
tooth for preparation of OOKP lamina.
In Stage 1a, the ocular surface is completely removed and replaced with full-thickness buccal mucosa over the
corneal and scieral surface The buccal graft must be full-thickness mucosa and of an area large enough to extend
from medial to lateral canthi and from upper to lower lid fornices.
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In Stage 1b, a single-rooted tooth and surrounding intact alveolar bone are harvested and used as a biological
skirt to surround a PMMA optical cylinder and this tocth-bone-cylinder complex is implanted into the patient's
cheek to grow a new bloed supply. The competed keratoprosthesis consist of one sagittal half of the canine root
with bone ideally measuring 12 mm x 6 mm x 3 mm, carrying an optical cylinder with a margin of dentine of at
least 1 mm alt around.

oyt
Stage 2 usually occurs 2-4 months later, only when the buccal o e .
graft is well vascularized and stable, The cheek mucosal lining
over the eye is opened and the inner contents of the eye are
removed. Later on the tooth-bone-cylinder complex is removed
from the cheek and inserted into the eye, the implant is sutured
corneal opening. At the end of the procedure, light can now enter —
through the plastic cylinder, and the patient is abie to see
through this cylinder with goed vision The buccal mucosa is the
replaced over the implant. -

[EECTL R S

over the cornea, with the posterior optic protruding into the B a_“""“‘

Patients are then referred to a prosthodontist for replacement of Do v
the missing tooth along with adjacent tissues. The follow-up is .........
fifelong and at weekly intervals for 1 month, then monthily for 3

months, then every 2 months for 6 months, and then every 4 .

months. If stable, then follow-up can be at longer intervals,

possibly shared with the referring ophthalmologist

" Modilied Osteo-Odonio-Keratoprosthesis: MOOKP
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Opteal Cytdst Complications of OOKP includes damage to the parotid

Bucenl Gaan sovewamiea duct, perforation or leakage of the cornea, oromaxillary
fistula formation, fracture of the mandible, expulsive
haemorrhage, damage to the adjacent teeth during
preparation of the lamina, buccal membrane melts or
Howt Conpurina overgrowth, endophthalmitis, glaucoma, retinal
detachment, choroidal detachment, endovitreal

hemorrhages, deterioration of visual acuityand

Anuedrs

Aptakic hypotonia, etc.

In the last decade, research on OOKP has focused on

Vi finding new materials that could repiace the tooth. The

introduction of improvements on the surgical technique
such as using mitemycin C to prevent epithelial growth over the prosthesis may reduce the rate
of postoperative compiications significantly and improve the long-term results The rewards will
be very satisfying, however, and the patient may regain a quality of life that makes every effort
for follow-up and treatment of unavoidable complications worthwhile. The patients will have
limited peripheral vision; however, they wilt be able to navigate, read at least large print, feed,

and dress themselves without any assistance.
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Ectatic corneal disease (ECD) or corneal ectasia is 8 group of progressive eye disorders characterised by thinning
and bulging of the cornea that can result in moderate to severe visual impairment. Keratoconus, Keratoglobus,
Pellucid marginal degeneration, Posterior keratoconus, Post-LASIK ectasia and Terrien's marginal degeneration are
the common ectatic diseases affecting the human eye.

Ker nus

Keratoconus is a non-inflammatory bilateral (85%) ectatic condition of the cornea in its axial part It's
etiopathogenesis is still not clear. Essential pathalogical changes are thinning and ectasia which occur as a result of
defective synthesis of mucopolysaccharide and collagen tissue

Clinical features include defective vision due to progressive myapia

and irregular asbigmatism, which does not improve fully despite full

correction with glasses. In Placido disc examination irregularity of the

circles can be seen. Keratometry depicts extreme mal-alignment of 3
mires Photokeratoscopy reveals distortion of circdles. In slit lamp

examination Fleischer’s ring at the base of cone, Vogt lines (very

fine, vertical, deep stroma! striae) and or folds in Descemet’s and

Bowman's membrane can be seen A yawning reflex (scissor reflex)

While doing retinoscopy, an annular dark shadow on distant direct b
ophthalmoscopy are the cther notable signs. Another sign known as

Munson's sign, characterized by focaiized bulging of the lower lid

when the patient looks down is positive in late stages. Complication

15 development of acute hydrops due to rupture of Descemet’s

membrane ;

Nipple cone — small size, < 5 mm
Oval cone - larger, 5-6 mm
Globus cone - very large, > 6 mm " .
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Spectacle correction improves vision in very early cases only. RGP CL (Rigid gas permeable contact lens) can
improve vision in the early stages Intracorneal ring segments (ICRS) or Intacs represents a modern, minimally
invasive, surgical option for visual imgrovement in patients with keratoconus. Corneal collagen cross linking with
riboflavin (C3R) may slow the progression of disease In later stages the treatment of choice I1s Keratoplasty. Both
Deep anterior lameilar keratoplasty (DALK) and PKP (Penetrating keratoplasty) are used,

It is a familial and hereditary bilateral congenital disorder characterised by thinning and hemispherical protrusion
of the entire cornea. It is a non-progressive condition inherited as an autosomal recessive trait. In the past, it was
considered synonymous with megalocornea and congenital glaucoma However, through detailed descriptions of his
patients, it was first described as a separate clinical entity by Verrey in 1947

Posterior keratoconus (PKC) or keratoconus posticus is an extremely rare condition characterised by a slight cone-
like buiging of the posterior surface of the cornea. It is non-progressive The aetiology 15 unknown

Pellucid marginai degeneration is a bilateral, noninflammatory disorder, charactensed by a peripheral band of
thinning of the inferior cornea. The term "pellucid marginal degeneration" was first coined in 1957 by the
ophthalmologist Schalaeppi. The word "pellucid" means “transparent” > The condition gets its name as the cornea
typically appears transparent in this degeneration. The diagncsis is made clinically as patient's are usually
asymptomatic except for pregressive visual impairment. Rarely, it causes acute vision loss with severe pain due to
perforation of the cornea.

oD 0S

Post-LASIK ectasia occurs as a complication

of Laser In situ Keratomileusis (LASIK) or ‘
other refractive surgical procedures.

Treatment options include contact lenses,

intrastromal corneal ring segments, custom hed
topography-guided  transepithelial PRK

combined with corneal collagen cross-

linking or cerneal transplant,

Terrien's marginal degeneration is a painiess, noninflammatory, unilateral or asymmetrically bilateral, slowly
progressive thinning affecting the peripheral corneal stroma which causes high degree of

against-the-rule astigmatism With an unknown aetioclogy, Terrien’s marginal degeneration is

typically seen in patients 20-40 years of age, although 1t may present in childhood, Patients may

complain of painless progressive blurred vision. w,

Arundhathi devi
Optometrist

Che. Erumapetty
Thrissur district
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Ocular manifestations of COVID -19

Since December 2019, coronavirus disease {COVID-19) has become a global pandemic caused by the
highly transmissible severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2). The ccronavirus global
pandemic has had far-reaching and blasting consequences. The full spectrum of the disease is yet to be unraveled.
The pandemic caused by severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) nas had health
implications ofbunprecedented magnitude. The infection can range fram asymptomatic, mild to life threatening
respiratory distress. 1t can affect almost every organ of the body Ophthalmologists world-over are reporting
various manifestations of the infection in the eye. Indeed, one of the first providers to voice concerns regarding
the spread of coronavirus in Chinese patients was Dr. Li wenhiang, MD, an ophthalmologist. He later died from
COVID-19 and was believed to have contracted the virus from an asymptomatic glaucoma patient in his clinic.

The ophthalmic features can develop at any paint in the disease course. Pathogenesis of SARS Cov-2
relates to binding of viral spike protein to it's cognate receptor in human cells-Angiotensin Converting Enzyme -2 is
expressed primarily on respiratory mucesal and alveolar epithelial cells, Presence of ACE 2 & TMPRS52 in
conjunctival and corneal epithelial cells support ocular surface as a secondary site of infection following respiratory
tract or mitial portal entry through respiratory droplets or hand eye contact. The theories about routes of
transmission of the virus to the eyes include direct inoculation of conjunctiva by droplets, migration of upper
respiratory tract infection through the nasolacrimal duct or lacrimal gland involvement by hematogenous route.

Ocular surface manifestations

Conjunctivitis is the most common ophthalmic manifestation documented in COVID-19 patients.90% of
symptomatic patients gave a history of redness of one or both eyes. Patients infected with SARS-CoV-2 can
present with acute conjunctivitis symptoms, including eye redness, ocular irritation, eye soreness, foreign body
sensation, watering, mucoid discharge, eyehd sweilling and chemosis. Presence of respiratory tract symptoms were
associated with conjunctival congestion. A positive history of hand-eye contact increase the chance of
comjunctivitis It may be follicular, viral Keratoconjunctivitis, Hemarrhagic conjunctivitis or pseudo membraneous
conjunctivitis  also concluded that virus shedding in the conjunctiva may persist even after the nasopharyngeal
swab becomes negative for SAR-CoV virus.

Ocular surface manifestations of COVID -19 can be acute or delayed Immune response 1S considered to
play a major role in delayed development of signs. Conjunctivitis associated with COVID-19 is self limiting or can
be treated with antibiotics, Mild steroids and Lubricant eye drops, Ocular surface disorders after resolving
conjunctivitis or keratoconjunctivitis may result in dryness, irritation, itching, visual disturbances and photophobia
Some patients may need long term supply for dry eyes during post COoVID phase.

Face masks, face shields are crucal in the fight against COVID-19, and most of the ophthalmologists are
seeing more and more patients with dry eye as a result of prolong use of face mask in the pandemic era. This type
of dry eye is commonly known as Mask Asscciated Dry Eye (MADE). When a face mask sits loosely against the face
{nose and cheek), the likely route of the exhaled air is upwards This forces a stream of air over the surface of the
cornea, creating conditions that accelerate corneal tear film evaporation, leading to dry spots on the ocular
surface, ocular irritation, and discomfort may aggravate dry eye symptoms in the elderly males or post-
menopausai females, post-cataract IOL surgery cases, post-Lasik cases, contact lens wearers, who typically have a
poorer quality corneal tear film, and masked people working extended hours in air-conditioned settings and/or
while using digital screens. Ensure that a face mask is worn appropriately, particularly with spectacles or
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sunglasses. A carefully taped top edge on the nose {(that does not interfere with blinking) may be helpful to
minimize the symptoms. Frequent use of lubricating eye drops {as per recormmendations by an ophthalmoiogist)
can be helpful to minimize MADE It is important to limit time in air-conditioned environments, take regutar breaks
from digital devices by following the 20:20:20 rule to minimize the digital eye strain.

Due te COVID-19 the schoot-aged children were confined to their homes and online courses were offered. Changes
in behavior and myopic progression were found during the COVID-19 home quarantine (quarantine mycpia).
Myopic progression was associated with digital screen use for onkne learning, but pot time spent on outdoor
activities. Encouraging “family” time with non-gadget-based learning and entertainment, sensitizing teachers and
parents about these practices can help to check the growing ili-effects of digital eye strain As eye health care
providers, we need to promptly identify those children who are at a higher risk of DES and progression of myopia
to manage them appropriately. A public awareness campaign to improve safety measures, enhance early detection
of DES, and promote good eye health measures in our young citizens is the need of the hour.Asthenopic symptoms
like headache, focusing problem, tiredness, diplopia, eye strain, difficulty in reading or blurry vision can be
reported by some patients which is associated with generalized fatigue after covid 19. Abnormalities In
accommoadation can ranges from deficiency to spasm of accommodation in post COVID phase.

Posterior segment manifestations
Posterior segment invclvement has varied manifestation and are actually vascular, inflammatory, and
neuronal changes triggered by the viral infection but not specific to COVID-19

Central retinal vein occlusion {CRVO)
CRVQ is one of the many vascular manifestations of
COVID-19.Patients of COVID-19 are in a procoagulant state ~
evident by elevated D-dimer, prothrombin time (PT), £
activated partial thromboplastin time (aPTT), fibrinogen,
and cytokines even in the absence of common 5ystemic
conditions like hypertension, diabetes or dyslipidemia
Additionally, intermittent hypoxia n patients with
pneumonia can induce the endothehal cells to release
tissue factor and trigger the extrinsic coagulation cascade.
In the 1mpending stage, high dose steroids may help to
normalize the inflammatory markers and coagulation
indices. Management {s with anti-vascular endothelial 9
growth factor (ant-VEGF) in the estabiished phase

Central retinal artery occlusion (CRAQ)

Sudden onset of painless vision loss can herald the
occlusion of central retinal artery with poor visual
prognosis. These patients, in the reported cases, had
elevated inflammatory markers including IL-6, CRP, ferritin,
fibrinogen and D-dimer as a result of severe COVID-19
infection, possibly resulting in the wvascular occlusion.
Combined retinal vein and artery occlusien has also been
seen in a patients following COVID-19 infecticn.
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Peripheral retinal hemorrhages, macular hyperpigmentation, retinal sectoral paller, peripapillary flame-shaped
hemorrhages, hard exudates, and cotton wool Spots are some of the posterior segment changes seen in severe
COVID -19 infection. Pre-existing comorbidities, ICU admission, and vasoactive pharmacological support was
majorily associated with such retinal findings, and they cannot be solely attributed to the viral Infect.

The medications that have been used to treat COVID-19 also have ocular toxicities. Long term use of
chioroquine and hydroxychloroquine can lead to retinal toxicity(bull's eye maculopathy). Systemic corticosteroids
are known to cause cataract, glaucoma and central serous chorioretinopathy. Central serous cherioretinopathy
(CSCR)was reported In small percent of patients secondary to the use exogenous corticosteroids
(inhalationai/nasal) after COVID-19 infection.

The risk of life threatening fungal infection in predisposed individuals cannot be overemphasized can
definitely expect to see more manifestation. Several countries of the world are experiencing resurgence of cases
with mutated strains. We can definitely expect to see more manifestations of the disease in the
eye and even clusters of similar cases.

ANIU V.M
Optometrist
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Implantable Contact Lenses {(ICL) are a type of posterior chamber phakic intraocular lenses ideal for
anyone who has the need or desire for removal of power with high quality of vision correction. ICL can correct a
wide range of refractive errors by permanently inserting a contact lens Infront of the natural lens of the aye

through a very small incision ICL is made from a material catled “collamer” which is 100% bio compatible.

History

Father of phakic IOL, José Ignacio Barraquer of Spain; Benedetto Strampelli of Italy; M. and D. Peter Choyce of
London conducted first ever trials using anterior chamber refractive ienses to correct high myopia in 1950's, but
due to the upacceptable complications such as loss of corneal endothelial cells, iris atrophy and posterior anterior
staphyloma, these, especially the angle supported lenses were phased out of the market. First model of a coliar

button configuration was made by Fyodorov in the 1980s in Russia. First implant in Europe was done in 1993.

Concept of soft phakic lens

The coilamer material was made by STAAR vision surgicals,
which provide good bio compatibility, optical capability, with a
lens resting behind the IRIS in ciliary sulcus.

Advantages

Implantabie contact lenses have many advantages including
high quality of vision, widest power correction range (from
+10D to - 20D} with cylinder up to 6D and it preserves
accommodation ICL retains corneal asphericity and it possibly
retains contract sensitivity aiso It can be easily removed or
replaced (5 to 10 minutes) and is cosmetically good as it is
invisible, It creates a small corneal incisicn only, s¢ astigmatism
is munimum and recovery is fast, Corneal tissue is not removed,
hence adequate tear layer is present. Unlike LASIK the
procedure is reversible
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Mucormycosis {previously called Zygomycosis) is @ deadly opportunistic fungal infection caused by a group of fungi
called Mucormycetes. Recently, Mucormycosis, aiso known as Black fungus. It 15 not a new disease but a sudden
surge 15 reparted in Mucormycosis in cases with COVID-19 in India. The coexistence of COVID-19 infection with
high blocd sugar levels and immunosuppressive treatments would expectedly increase the incidence and severity
of Mucormycosis. It may occur during COVID-19 infection or after a few weeks of apparent recovery from it India
contributed approximately 71 % of the global cases of Mucormycosis in patients with COVID-19. Mucarmycosis is

not a contagious disease and cannct spread from one person to another.

COVID-19 ASSOCIATED MUCORMYCOSIS

These fungi live in soil and decaying organic material
throughout the environment. Fungi can enter the body
through several ways by inhalation, incculation, or
ingestion of spores from the environment. Inhalation is
the most common way to cause systemic infection
Inhalation of fungal spores is  harmiess in
immunocompetent individuals but can cause life-
threatening diseases in those who are

immunocompromised

Risk factors or Predisposing facttors include Uncontrolled
diabetes mellitus, immunosuppression by steroids,
malignancies or post-transplant patients, prolonged ICU

fAC

JFTYETN

stay, voriconazole therapy and other debilitating conditions like chronic liver disease and chronic malnutrition state

Classification of clinical presentation is according to their involvement It can be rhino-orbital cerebral, pulmonary,
cutaneous, gastrointestinal, or disseminated Rhinocerebral (sinus and brain) mucormycosis is the most commaon
type and infection starts in the nose and may pregress to the eye and brain.
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Warning Signs and Symptoms

Nasal and sinuses Mucor infection (early disease) may cause headache and nasal obstruction, nasal crusting and
nasal discharge (brownish/blood-tinged), facial pain /loss of sensation, discoleration of the skin of face /localized
facial puffiness, loosening of teeth/discoloration or ulceration of palate eye/orbital mucor infection {moderatety
advanced disease). Eye swelling, redness, double vision, diminution of vision, eye pain and drooping of the eyelid
are the main symptoms. Intracranial infection {very advanced disease) include 1I-VI cranial nerve palsies.

DIAGNOSIS

KOH smear, Biopsy of the involved jesion and CT/MR for assessment of disease extent are the diagnostic tests
used

Early intervention to minimize progression and mortality /loss of an eye Control of undertying comorbid
iliness/blood sugar control Antifungal Therapy, for at least 4-6 weeks - Amphotericin B/Posaconazcle Lipaosomal
amphotericin B is the drug of choice and needs to be initiated early In case of high clinical suspicien initiation of
antifungal chemotherapy before microbial confirmation Early surgical debridement after stabilization of systemic

illness The muitidisciplinary approach works best

BoO’'s

» Control hyperglycemia A ullh
e Monitor blood gilucose level post-COVID-19

discharge and also in diabetics ?

* Use steroid judiciously - correct timing, correct

dose, and duration

* Use clean, sterile water for humdifiers during

oxygen therapy

 Use antibiotics/antifungals judiciously

DON'TS "
» Do not self-medicate, especiaily steroids

* Do not ignore the warning signs and symptoms

» Do not consider all the cases with a blocked nose as
bacterial sinusitis

* Do not hesitate to seek aggressive investigations,
appropriate for detecting fungal aetiology

* Use masks and maintain personal hygiene
+ Immediately inform the doctor if there is
» blocked nbse with nasal discharge
+ unilateral facial pain/ numbness
+  eye swelling
+ difficulty in vision Rimple Gopi

« discoloration around the eyes, nose, or mouth Optometrist
CHC Vadakekadu

Thrissur district
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