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epldemioloqyiscomplicatedandencompassesawidevarietyofinfectiousandinflammatoryeyediseases'The
general treatment for serious corneal disease is corneal g.aft by penetrating keratoplastY; Ho!\'ever, penetrat nq

keratoplasly la ure is certain when the ocular surface is severely compromlsed. Keratoprosthesis represents lhe

only vlable option For restoring sight ln these paUents' Osteo_odonto-keratoprosthesis {OOKP) (also known as

"tooth in eye'surgery" a medlcal proc€dure to restore vision in the rnos! severe cases of corneal and ocular

surface patients where a portion of tooth along with bone is used to support an optlcal cylinder to restore vlslon in

such palients. OOKP surgery requires a muLtidisciplinary approach involving dentists' ophthalmologists' and

radiologists. Aunique approach to OOKPwas developed in ltay by Strampelli in 196j

Corneal diseases are among the major causes of global blindness, secondary to cataract; however' its

Properties

an l.leal OOKP device should be able to surpass the natural

.ornea by havlng an improved oplical quality, wiih

decreased atrerrations and specific power it should have

follow ng features such as excelient bio lntegration,

resistance agalnst infection, replicate some of the corneal

prope,ti€s slrch as drug penetration and allowinq

intraocular pressure measurement and lt should be

lndicahons for OOKP surgery are bilateral corneal blindness

resultlnq from several cond tions such as severe end_stag€

Stevens lohnson syndrome, Ocular cicatricia pemphigod,

Chemical or thermal bu.ns, physical lnjury (fire, liquid alumnum, etc'), Trachoma ead slage' 14ultiple failed

penetraiinqkeratoplaSty,CornealfailU.eajlervitrectomywithsiliconeoiliilljngthatcan,tberemovedsately,
severe keratitjs. xerosis, uveitis etc- aitateral blrndness with a visuaL acuity <1/20 in the better eye ls mandatory

before the procedure is attempled. Only one eye will be rehabilitated with OOKP' as the other eye can be

considered a spare eye in case of the comparative rare failLlre ol the eye operated iirst

ooKPsurgeryisabsollrtelycontra]ndicatedinpatientwhoareHappywiththeir|evelofvision,Ch]drenUnderlhe
age ol 11, Eyes with no pe.ception of light, Evidence of phthisis, advanced glaucoma' irreparable retinal

detachmentSmok!ngandbetelnUtche$,ng,mentallyunstablepatents/lJnreasonableexpeclationofoutcorneand
cosmoses, UnabLe to comn'lit to liielong follow up

preoperative assessment includes a f4uttidisciplinary approach with a Surgical team comprising ophthalrnologlst,

oral surgeon, and radiologist for !he assessment of the eYe and the oral structures lmportant ophthalmic

assessment includes retinal and optc nerve evaluation, Echography, A scan, B scan, ultrasound etc' Buccal

mucosa assessment and dental assessment were the other evaluations need€d for ooKP' Illost suitable tooth ls
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maxillary canine due to its longest and largest root wl!h greatest qualiiy of alveolar bone- Lack of suitable dentition
is a limitation For a number of patients in need of ooKP surgery, In case of no suitable tooth available or in case of
edentulous patients, allograft is considered,
Surgical pro€edure includes major 2 stages wh:ch are;
Stage 1 surgery involves covering the ocular surface with bucca mucous membrane graR as well as harvesting a
tooth for preparat,on of OOKP lamina.

In Stage 1a, the ocular surface is completely removed and replaced with full-thickness buccal mucosa over the
corneal and scleral surface. The buccal graft must be fu |,th ckness mLrcosa and of an area large enough to extend
from medial to lateral canthi and from upper to iower lid fornices.

In stage lb, a single-rooted tooth and surounding intact aiveolar bone are harvested and used as a biological
skirt to surround a PMIYA optical cylinder and thls tooth bone-cytinder comptex is implanted into the patient,s
cheek to grow a new blood supply. The competed keratoprosthesis consist of one sagittal half of the cafline root
with bone ideairy measuring 12 mm x 6 mm x 3 mm, carrying an opticar cyrinder with a margin of dentine of at
least 1 mm allaround_

Stage 2 usually occurs 2-4 months tater, onty when the buccal
graft is well vascularized and stable. The cheek mucosal linjng
over the eye ls 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
over the cornea, with the posterior optic protruding into the
corneal opening, At the end of the procedurer light can now enter
through the plastic cytinder, and the patient is able to see
through this cylinder with good vision. The buccal mucosa is the
replaced over the implant.

Patients are then referred to a prosthodontist for replacement of
the missing tooth.along with adjacent tissues_ The follow-up is
Iifelong and at weekly intervals for 1 month, then monthty for 3
months, th€n 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 ophthatmologist
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Complications of OOKP includes damage to the parotid

duct, perforation or leakage of the cornea, oromaxlllary

fistula formation, frdcture of the mandible, expulsive

haemorrhage, damage to the adiacent teeth during

preparation of the lamina, buccal membrane melts or

overgrowth, endophthalmitls, glaucoma, retinal

detachment, choroidal detachment, endovitreal

hemorrhages, deterioratlon of visual acu;tyand

hypotonia, etc.

In the last decade, research on OoKP has focused on

findiag new materials that could repaace the tooth The

introdu€tion of improvements on the surgical technique

such as using mitomycin C to prevent epithelial growth over the prosthesis may reduce the rate

of postoPerative complacations significantly and improve the long term results' The rewards will

be very satisfying, howevet 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; howevet they will be able to navigate, read at ieast large print, feed,

and dress themselves without any assistance

Krishna. s.Babu
Optometrist

FHC Madavana
Thrissur
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D
Ectatic corneal disease (ECD) or corneal ectasia is a group of progressive eye disorders characterlsed by thinnlng

and bulging of the cornea that can result in moderate to severe visuai lmpairment, Keratoconus, Keratoglobus,

pellucid marginal degeneration, Posterior keratoconus, Post-LASIK ectasla and Terrien's marginal deqeneration are

the common ectatic diseases affecting the human eye.

Kefatoconus
Keratoconus is a non inflammatory bilaleral (85o/o) ectallc condition of the cornea in its axial part. It's

etiopathogenesis is sUll not clear Essential pathological chanqes are thinniog and ectasia which occur as a result of

defective synthesis of mucopolysaccharide and collagen tissue

Clinical features include defective vision due to progressive myopia

and irregular astigmatism, which does not improve fully despite full

correction wittr glasses- ln Placido disc examination irregularity of the

clrcles can be seen. Keratometry depicts extreme mal-alignment of

mires. Photokeraloscopy reveals distortion of circles, In slit lamp

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

fine, veftical, deep stromal striae) and or folds in Descemet's and

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

Whlle dolng retinoscopy, an annular dark shadow on distant direct

ophthalmoscopy are the other notable slgns. Another sign known as

14unson's sign, characterized by localized bulging of the lower lid

when the patient looks down is positi/e n late stages. Complication

is development of acute hydrops due to rupture of Descemet's

Morohological classification

Nipple cone - small size, < 5 mm

Oval cone - larger, 5-6 mm

clobus cone - very large, > 6 mm
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14anaoement

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 vlsual improvement in patients with keratoconus- Corneal collagen cross linking with
riboflavin (C3R) may slow the progression of disease. In later stages the treatment of choice is Keratoptasty- aoth
Deep anterior lamellar keratoplasty (DALK) and pKp (penetrating keraioplasty) are used.

Kearoolobus
It is a familial and hereditary bilateral congenital disorder characterised by thinning and hemisphericat protrusion
of the entire cornea. Itisa non_progressive condition inherited as an autosomal recessive trajt, Iflthepast,itwas
considered synonymous with megalocornea and congenital glaucoma. However, ihrough detailed descriptions of his
patients, it was first described as a separate clinical entity by Verrey in 1947.

Posterior keratoconus
Posterior keaatoconus (PKC) or keratoconus postlcus is an extremely rare condltion characterised by a sliqht cone-
like bulginq of the posterior surface of the cornea. It is non-progressive. The aetiology is unknown.

OS
Ectasia After LASIK
Post-LASIK ectasia occurs as a compljcation
oF Laser In slt! Keratomileusis (LASIK) or
otie' ref.acL.ve curgicE' proceoure:.
Treatment options include contact lensee,
intrastromal corfleal ring segments, custom
!opographyguided transepithelial PRK

.ornbi16d w,tt cotred. coirager cross-
linking or corneal transplant.

Terrien's marginal degeneratio..r
Terrien's marginal degeneration is a painless, 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 aetiology, Terrien,s marginal degene.ation is
typically seen in patients 20-40 years of age, although it may present in chitdhood. patients may
complain of painless ptogressive blrrred vrs on.

OD

lnsight 2022

Arundhathi devi
Optometrist

Chc. Erumapetty
Thrissur district

Pellucid maroinal degeneration
Pellucid ma.ginal degeneration is a bilateral, noninflammatory disorder, characterised by a peripheral band of
thinning of the inferior cornea. The term "pe ucid margrnal degeneration,, was first coined in 1957 by the
ophthalmologist scharaeppi. The word "pelrucid" means "transparent" > -rhe condition gets its name as the cornea
typically appears traosparent in this degeneration, fhe diaqnosis is made clinically as patient,s are usually
asymptomatic except for progressive visual lmparrment, Rarely, it causes acute vision loss with severe pain due to
perforalion of the cornea.
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0cutar manifestations of COVID -19
SinceDecember2olg,coronavirusdisease(CoVID19)hasbecomeaqlobalpandemiccausedbythe

highly transmissible severe acute respiratory syndrome coronavirus 2 (SARS-CoV 2) The coronavirus 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) has had health

implicationsofbunprecedenteclmagnitude'Theinfectioncanrangefromasymptomatic,mildtolifeihreatening
respiratorydistress.ltcanaffectalmosteveryorganofthebody,ophthalmologistsworld-overarereport]ng
various rnanlfestations of the infection in the eye. Indeed, one of the first providers to voice concerns regarding

the spread of coronavirus in Chinese patients $'as Dr. Li Wenliang, I{D, afl ophthalmologist' He later died from

covlD-19 and was betieved lo have contracted the virus from an asymptomatic glaucoma patient in his clinic.

The ophthalmic features can develop at any point in the dlsease course Pathogenesis of SARS Cov-2

relates to btndinq of viral spike protein to lt's coqnate receptor in human cells Angioiensin converting Enzyme 2is

expressedprimarilyonrespiratorymUcosalandalveolarep!thel]a]ce|ls.PresenceofACE2&Tlv]PRSS2in
conjunctival and corneal epithelial cells support ocular surface as a secondary site of infection following respiratory

tract or initial portal entry through respiratory droplets or hand eye contact, The theories about routes of

transmission of the vi.us to the ey€s inctude direct inoculation oi conjunctiva by droplets, migration of upper

respiratory tract infection through the nasolacrimal duct or lacrimal gland involvement by hematogenous route'

Ocular surface manifestations
Coniunctivitis

Conjunctivit;sisthemostcommonophthalmicmanifestationdocumentedincovtD.19patients'90./oof
symptomaticpatientsgaveahistoryofrednessofoneorbotheyes.PatientsinfectedwithSARS-CoV2can
present with acute conjunctivitis symptoms, including eye redness, ocular irritation, eye sorenessr foreign body

sensation, watering, mucoid discharge, eyelid swelling and chemosis. Presence of respiratory tract symptoms were

associated with conjunctival congestion, A positive history of hand-eye contact increase the chance of

conjunctiVitis, It may be follicular, viral Keratoconjunctivitis, Hemorrhaglc conjunclivitis or pseUdo membraneous

conjunctivttis. atso concluded that virus shedding in the conjuncuva may persist even after the nasopharyngeal

swab becom€s negative for SAR Cov virus

ocular sufface manifestat:ons of covlD ,19 can be acute or delay€d. lmmune response is considered to

playamajorroleinde]ayeddevelopmentofsigns'conjUnctivitisassociatedwithcovlD-19isselfIimitinqorcan
be treated with antibtotics, 14ild slerolds and Lubricant eye drops. ocular surface disorders after resolvinq

conjunctjVit]sorkeratoconjunchvitismayresultindryness,]rritation,itching,Visualdisturbancesandphotophobia,
Some patients may need long term sLrpp y for dry eyes during post CovID phase-

Mask Associated Drv EYe (I{ADE}

Facemasks,faceshieldsarecrucjalinthefightaqainstCoVlD19,andmostoltheophthalmologistsare
seeing more and more patienis with dry eye as a result of prolong use of face mask in the pandemic era- This type

ofdryeyeiscommonlyknownasMaskAssoc]atedDryEye(I4ADE).Whenafacemasks]tsloose]yagainsttheface
(nose and cheek), the likely route of the exhaled air is upvvards. Thls forces a stream of air over the surface of the

cornea, creating conditions that accelerate corneal tear film evaporation, leadlng to dry spots on the ocular

surface, ocular irritat;on, and discomfort may aggravate dry eye symptoms in the elderly males or post_

menopausal females, post cataract IOL surgery cases, posl Lasik cases, contact lens wearers, who typically have a

poorerqualitycornea]tearfilm,andmaskedpeopleworkinqextendedhoursinair.cond]tionedsettingsand/or
whileusinqdigitalscreens,Ensurethatafacemaskiswornappropriately,particUlarlywilhspectaclesor
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sunglasses. A carefurry taped top edge on the nose (that does not interfere with brinking) may be herpfur to
minimize the symptoms. Frequent use of rubricating eye drops (as per recommendations by an ophthalmorogist)
can be helpful to minimjze MADE. It is important to limit time io air-conditjoned environments, take regutar breaks
from digital devices by following the 20:20:20 rute to minimize the digital eye strain.

Digital eve strain (DES) aIlLQurrantine mvopia
Due to COVIO_19 the school_aged children were conFined to their homes and online courses were oifered. Changes
in behavior and myopic progression were found during the covlD-1g home quarantine (quarantine myopia).
l4yopic progression was associated with digital screen use for onl,ne learning, but not time spent on outdoor
actjvlties Encouraqing "family" time with non gadget-based learning and entertainment, sensitizing teachers and
parents about these practices can hetp to check the growing iit-effects of digital eye strain. As eye hea,th care
providers, we need to promptly identify those chitdren who are at a higher risk of DEs and progression of myopia
to manage them appropriateJy- A public awareness campaiqn to improve safety measures, enhance early detection
of DEs, and promote good eye health measures in our young citizens is ahe need of the hourAsthenopic symptoms
like headache, focusing probtem, Iredness, diptopia, eye strain, difficuity in reading or bturry vision can be
reported by some patients which is associated with generalized fatigue after covid 19. Abnormalities in
accommodation can ranges from deftcieocy to spasm of accommodatton in post COVID phase,

Posterior segment manifestations
Posterior seqment invorvement has varied manifestation and are actually vascurar, inframmatory, and

neuronal changes trigqe.ed by the virat infection but not soecific to COVID_19.

Central retinal vein occlusion (CRVO)
CRVO is one of the many vascular manifestations of

covlD 19.Patients of covlD 19 are in a procoagulant state
evident by elevated D-dimer, proth.ombin time (pT),
activated partial thromboptastin time (apTT), fibrinogen,
and cytokines even in the absence of common systemic
conditions like hypertension, diabetes or dyslipidemia.
Additionally, intermittent hypoxia in patients with
pneumonia can induce the endothelial celJs to release
trssue factor and triqger the extrinsic coagulation cascade.
In ttre impending stage, high dose steroids may hetp to
normalize the inflammatory markers and coaqulation
indices, IYanaqement ls with anti vascular endothetial
growth factor (antr-vEGF) in the estabtished phase.

Central retinal artery occtusion (CRAO)
Sudden onset of painless vision loss can herald the

occiusion of central retrnal artery with poor visual
prognosis, These patients, ln the reported cases, had
elevated inflammatory markers inctuding IL-6, CRp, ferritin,
fibrinogen and D dlrner as a result of severe COVID-j9
infection, possibly resulting in the vascular occlusion,
Combined retinal vein and artery occlusion has also been
seen in a patients following COVID-19 infection.
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Perlpheral retinal hemorrhages, macurar hyperpigmentation, retinar sectorar pa[or. peripapilary frame-shaped
hemorrhages. hard exudates, anc, cotton woor spots are some of the posterior segment changes seen in severe
covlD -19 infection Pre-exisung comorbidities, Icu admission, and vasoactive pharmacorogicar support was
majorlly associated with such reflnal findings, anc, they cannot be sorery attrrbuted to the virar rnfect.

The medications that have been used to treat COVID-19 atso have ocular toxicitjes. Long term use of
chloroquine and hydroxychloroquine can lead to.etinal toxicity(butt's eye maculopathy). Systemjc corticosterojds
are known to cause cataract, glaucoma and central serous chorioretinopathy. Central serous chorioretinopathy
(cscR)was reported in small percent oJ patients secondary to the use exogenous corticosteroids
(inhalational/nasal) after COVID-19 infection.

The risk of life threatening fungal infectjon in preclisposed inclividuats cannot be overemphastzed can
definitely exped to see more manifestation. several countries of the world are experjencing resurgence of cases
wlth mutated strains. we can definitely expect to see more manifestatjons of the disease in the
eye and even clusters of similar cases.

ANJU V.U
Optometrist

C H C Edamaruku
Kottayam
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Implantable Contact Lenses (ICL) are a type of micro-thin posterior chamber phakic intraocutar lenses jdeat 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 eye
through a very small incision. ICL is made from a material called .'collamer,,which js 1O0o/o bio compatible.

History
Father of phakic IOL, losd lgnacio Barraquer of Spain; Benedetto Strampelli of Itaty; M. and D. pete. Choyce of
London conducted firct ever trials using anterior chamber refractive lenses to correct high myopia in 1950,s, but
due to the unacceptable complications such as loss of corneal endothelial cells. ias atrophy and posterior anterior
staphyloma, these, especially the angle supported lenses were phased out of the market. First modet of a collar
button configuration was made by Fyodorov in the 1980s in Russia. First imptant in Europe was done in 1993.

Concept of soft phakic lens
The collamer material was made by STAAR vision surglcals,
which provide good bio compatibiljty, opticat capabjlity, with a

lens resting behind the IRIS in citiary sutcus.

Advantages
Implantable contact lenses have many advantages tncluding
high quality of vision, widest power correction range (from
+10D to 20D) with cylinder up to 6D and it preserves

accommodatlon. lCL retains.orneat asphericity and it possibly
retains conlract sensitivily also. It can be easily removed or
replaced (5 to 10 minutes) and is cosmetica y good as it is
invisibie, It creates a small corneal jncision only, so astiqmatism
is minimum 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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I\4ucormycosts (previor.rsty ca ed zygomycosis) ts a deadly opportunistic fungal infection caused bv a group of fungi

called l\4ucormycetes, Recently, Mucormycosis, also known as Elack fungus, lt is not a new disease but a sudden

surgeisreportedint\4ucormycosisincaseswithCOVlD-lginIndiaThecoexistenceofCOVID_19infectionwith
hiqhbloodsugarlevelsandimmunosuppressivetreatmentsWouldexpected|yincreasetheinc]denceandseverity
of l4ucormycosis, It may occur during COVID 19 infectlon or after a few weeks of apparent recovery lrom it' India

contribuledapproximatelyTlo/ooftheglobalcasesof14UcormycosisinpatientswithCoVlD-19'l4ucormycosisis
not a contaglous disease and cannot spread from one person to another'

AETIOLOGY COVID-I9 ASSOCIATED MUCORMYCOSIS

These fungi live in soil and decaying organic filaterial

throughout the environment- Fungi can enter the body

throlrgh several ways by inhalation, inoculation, or

ingestion of spores from the envlronmenl. Inhalation is

the most common way to cause systemic infection.

Inhalation of funga spores is harmless in

immunocompetent individuals but can cause life

threatening diseases in those who are

immunocompromised.

RIS( FACTORS/ PREDISPOSING FACTORS

Risk factors or Predisposing facttors include Uncontrolled

diabetes mellitus, immunosuppression by steroids,

malignancies or post_transplant patients, prolonged ICU

stay,Voriconazoletherapyandotherdebilitatingconditionslikechronicliverdiseaseandchronicmalnutritionstate,

CLINICAL FEATURES

classification of clinical presentation is according to their involvement. It can be rhino orbital cerebral, pulmonary,

cutaneous, gastrointestinal, or clisseminated. Rhinocerebral (sinus and brain) mucormycosis is tile most cornmon

type and infectioa starts in the nose and may paoqress to the eye and brain'

o ./4\
rv..
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Warning Signs and Symptoms
Nasal and sinuses l\4ucor infection (ear'y disease) may cause headache and nasal obstruction, nasal crusting and
nasal discharge (brownish/blood-tinged), facial pain /loss of sensation, discoloration of the skin of face /tocatized
facial puffiness, loosening of teeth/discoloration or ulceration of palate eyelorbital mucor infection (moderatety
advanced disease) Eye swerring, redness, doubre vision, diminution of vision, eye pain and drooping of the eyelid
are the main symptoms. Intracran;ar infection (very ac,vanced disease) incrLrde II-VI craniar nerve parsies.

DIAGNOSIS

KoH smear, Biopsy of the involved ,esion and CT/MR for assessment of disease extent are the djagnostic tests
used.

ANAGEMENT

Early intervention to minimize progression and mortality /loss of an eye control of underlying comorbid
illness/blood sugar contror AntifLrngar rherapy, for at,easa 4-6 weeks - Amphotericin B/posaconazole Liposomal
amphotericin a is the drug of choice and needs to be initiated early in case of high clinicat suspicion initiation of
antifungal chemotherapy before microbia, conflrmation Early surgical debridement after stabilization of systemic
lllness The multidisciplinary approach works best.

DO'S

. Control hypergtycemia

. Monitor blood gtucose

drscharge and also in diabetics

. Use steroid judiciously -
dose, and duration

. llse clean, sterile water
oxYgen therapy

level post-COVID-19

correct timing, correct

lor humidlfiers during

. Use antibiotics/antifungats 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 b,ocked nose as
bacterial sinusitis
. Do not hesitate to seek aggressive investiqations,
appropriate for detecting fungat aetiotogy

lnsisht 2022
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POINTS TO REMEMBER

. llse masks and maintain personal hygiene

. Immediately inform the doctor if there is
. blocked nose with nasal discharge
. unilateralfacial pain/ numbness

' eye swelling

. difficulty in visjon

. dis€oloration around the eyes, nose, or mouth
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