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ABSTRACT

From the study of fifty cases of lens induced gtamas by various mechanisms on patients attendin@RBM
from January 2010 to March 2012, The maximum pene@ of lens induced glaucomas occurred in the gagep
between 50-65 years. Females are more affectedntizd@s. Majority of the patients were affected Ihagolytic and
phacomorphic glaucomas. Extra capsular cataraaidn or Small Incision cataract surgery withteosr chamber 10L
implantation alone is curative in lens induced gtaua of duration less than 7 days. In cases oftidaraf more than
seven days, a trabeculectomy has to be combinesl.n€bd for tabeculectomy in lens induced glaucoewds further

comparative study.
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INTRODUCTION

There are twenty million blind people in India; leig percent of this blindness is due to causes hwiaie
preventable. Cataract in India is the most impdrizause of preventable blindness accounting to @@&rcent [1].
Lens-induced glaucoma (LIG) was first describedhim year 1900 by Gifford [2] and von Reuss [3] ipeledent of each
other. While the former described it as a glaucassociated with hyper mature cataract, the latscribed it as a
glaucoma associated with spontaneous absorptidansf substance through intact lens capsule. Subs#yuvarious
workers [4-6] described such types of cases undéreht names like LIG, lens-induced uveitis ankhugoma,
phacotoxic glaucoma, phacogenic glaucoma, andlyfimdiacolytic glaucoma. These terms including therenpopular
term phacolytic glaucoma have been discarded foiowsa reasons and convenience in favour of the tHri®.”
At present, LIG is a clinical condition charactedsby (i) a violent secondary glaucoma (resembdiogte angle closure
glaucoma) in one eye with senile mature cataragiehmature senile cataract (rarely immature sewitaract) yet with an
open angle, (ii) normal intraocular pressure andnopngle in other eye, and (iii) a prompt reliefsyinptoms and
restoration of vision after cataract extractiorthia effected eye. Late reporting for treatmentathract leading to serious
complications like LIG remains one of the most impot cause of irreversible loss of vision, espéciso in the rural
population. This preventable and curable condittbough rare in developed countries, is unfortugegll prevalent in
India. The study is undertaken to study the prafifelens-induced glaucoma leading to blindnessduiralrand urban
population in Bangalore city, India. It is a repestive cross sectional hospital-based study. €berds of cataract cases

who were diagnosed as LIG and operated at our tab$mm 2010 to 2012 were analyzed.
MATERIALS AND METHODS

Fifty cases included in this study were operatadidas-induced glaucoma between 2010 and 2012 BITKI
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Eye hospitals, BMCRI, Bangalore, India. All of theaported with pain, redness, and watering of aontet in addition
to gradual progressive loss of vision in affectgd as their presenting complaints and were diaghasd.IG based on the
clinical findings and raised intraocular pressi€engenital cataract, secondary cataract, trauncati@zract, complicated
cataract, and known cases of glaucoma were exclindetdthe study. Complete ophthalmic examinatiothvareoperative
and postoperative visual acuity, IOP measuremelit, lamp examination, and intraoperative and postafive

complications were recorded.
Inclusion Criteria

All cases of phacolytic and phacomorphic glaucosensetween January 2010 and March 2012

Clinical Features

History of acute onset of pain, redness, and wajeivllowing a period of painless loss of visiongdymature

cataract, IOP> 21mm of hg, Cells and flare
White spots on lens capsule, Pseudohypopyon anthégcent lens with shallow anterior chamber.

Exclusion Criteria: Cases with immature cataract, lens induced glaucassaciated with trauma or uveitis and
toher causes of secondary glaucoma were excludey. a&sociated systemic illness like DM, SHT, IHDA Bvere

recorded.

Patient Evaluation: All cases were examined for vision, slit lamp exaaion, schiotz tonometry, gonioscopy,

and phthalmoscopy of both eyes.

Visual Acuity: Visual acuity of affected eye and fellow eye wasessed using the snellen’s text types. For the
purpose of analysis, this was converted to theesponding Log MAR (logarithm of minimal angle okodution) value.
The visual acuity can be specified with differecales. Two commonly used are the decimal visualkyemd LogMAR.
Decimal visual acuity is obtained by dividing thenmerator of the snellen’s fraction by the denonmanathe logarithm of
the reciprocal of this approximates the logarithhminimal angle of resolution. The visual acuityteaffull refractive

correction (the BCVA) was taken. The conversionigabom the snellen’s test types to their Log MARIue is given

below.
Table 1
Snellen’s V/A | Decimal Fraction | Log MAR
6/60 0.10 +1.0
6/48 0.125 +0.9
6/38 0.16 +0.8
6/30 0.20 +0.7
6/24 0.25 +0.6
6/20 0.32 +0.5
6/15 0.40 +0.4
6/12 0.5 +0.3
6/10 0.63 +0.2
6/7.5 0.80 +0.1
6/6 1.00 0.00
6/5 1.25 -0.1

Impact Factor (JCC): 2.9545 Index Copernicus Value (ICV): 3.0
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Anterior Segment Examination
Slit Lamp Examination

All cases were evaluated by slit lamp biomicroscapiyng Haag Streit 900 slit lamp. Both eyes werdeated to
grade cells and flare in the anterior chamber assgss the maturity of cataract. Gonioscopy waopadd using the 3
mirror Goldmann gonioscope. Stereo biomicroscopaluation of the optic disc was performed in thikofw eye prior to

surgery and in the operated eye following surgeigg90 D lens.
Papillary Reaction
Presence of RAPD was assessed using swinginglitgghest of Levatin. This was performed in alkea with a standard
illumination time on the eye for 3 seconds befagidly swinging the light on to the fellow eye.dases where the pupil
of the eye with phacolytic glaucoma was fixed amd reacting, the test was performed by eliciting thirect and
consensual papillary reactions on the fellow eyt #ie normal pupil.
RAPD Was Graded as Follows

Grade 1: A weak initial contraction followed by greater ilatation.

Grade 2: Initial small and greater redilatation

Grade 3: Immediate papillary dilatation

Grade 4: Immediate papillary dilatation following prolongé@iimination of the good eye for 6 seconds.

Grade 5: Immediate papillary dilatation with no secondaoystriction.
Gonioscopy

Evaluation and grading of the angle of the antecltamber was performed in the eye to be operatezhdrthe
fellow eye using Goldmann three mirror goniolenghwhinimum intensity of slit lamp compatible for @ visualization.
In most cases affected eye required a repeat gmpgsprior to surgery after the 10P, severity cé thveitis and corneal

edema was brought down by medical means and vzstigin of the angle structures involved possible.
Grades Were According to Shaffer’s
Grade 1: schwalbe;s line
Grade 2: trabecular meshwork
Grade 3: sclera spur
Grade 4: ciliary body band
Total closure meant 38@losure and less than 365 subtotal closure.
Tonometry
This was done using schiotz tonometer. A meanreethOP readings were taken.
Evaluation of Optic Disc

A stereo biomicroscopic examination of the opfacdtould not be performed in the affected eyergocsurgery.
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The fellow eye was examined preoperatively and legds postoperatively with a 90D lens and slit laEyaluation was
in terms of the size, color, neuroretinal rim, aigc ratio and any associated nerve fibre layeeaisf The optic disc was

graded as

Flaucomatous Based on Criteria Shown Below

» Enlargement of the cup

* Generalized enlargement

» Localized enlargement

e Vertical-horizontal disproportion

e Asymmetry of more than 0.2

« Baring of the lamina cribrosa

* Loss of rim

» Diffuse thinning

» localized notching

* Increased pallor

e Central area of pallor

* Pallor of NRR

e Vascular changes

» Changes in the configuration of the vessel

* Nasalization

» Bayoneting

* Flame shaped haemorrhage
Preoperative Management

All the cases were managed preoperatively with Igotopical steroids during the day and short acting
cycloplegics twice daily. The IOP was controlled dically with acetazolamide and hyperosmotics (miniwhen

needed. Some cases needed IV mannitol preopeyativel

Surgery

The operations were performed in our hospital. ®egi anaesthesia (peribulbar and facial ablocksh 2%
lignocaine and adrenatline was used. Informed aunsas obtained and relative guarded prognosisexpkined to the

patient.

Impact Factor (JCC): 2.9545 Index Copernicus Value (ICV): 3.0
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Extra Capsular Cataract Extraction

Cases had ECCE. A beveled corneal groove was nTdaeAC was entered by a paracentesis in a cordrolle
manner. Methylcellulose was used to maintain ttieraor chamber and protect the endothelium. Camepeapsulotomy
was made. A stab incision was made using the adecompleted with the corneal scissors. When tha® liquefied
cortical material blocking the view for capsulotgnitywas cleared with simcoe cannula and capsulgtpnoceeded.
After hydrodissecting the nucleus in the capsulag,bit was delivered by pressure counter pressecéntque.
The remaining cortical material was aspirated withimcoe cannula. A decision to implant an intréarclens was based
on those whose fellow eyes were pseudophakic gynificant cataract with BCVA of 6/18 or better. Amtraocular lens

was offered to all patients.

The anterior chamber was irrigated to wash outntiethylcellulose. After forming AC with air and BS8e

wound was closed with 10-0 nylon sutures. Integritthe sutures was tested at the end of the puveed
Small Incision Cataract Surgery
Small incision cataract surgery with PCIOL implditta was done in 18 cases in our study.

Advantages of SICS in Lens Induced Glaucoma

e Minimal intraoperative bleeding and tissue injury.

* Reduced chances of positive vitreous pressureparigive haemorrhage.

e Less postoperative inflammation.

*  Minimum astigmatism.

» Surgery safe despite uncontrolled IOP preoperativel
SICS Technique in Phacolytic Glaucoma

A fornix based conjunctival flap is preferred besawf less amount of conjunctival injury. A frowmcision is
preferred to a linear incision because the wouadildly is better. After making a good sclera tuhm@eparacentesis was
made 900 away from the tunnel. Sudden decompressionld be avoided, as it would lead to abruptishaless of
anterior chamber. Once the paracentesis was mabl&G@lecompressed, cornea became clear with hesibility of AC
details. AC was formed with visoelastics througk fraracentesis. The anterior chamber was entetddankeratome.
Then the AC was washed with BSS to get rid of imasgerial. Linear capsulotomy is the method of cloithe nucleus is

prolapsed into the anterior chamber, followed igaaough AC wash. A single piece PMMA IOL is debim
SICS Technique in Phacomorphic Glaucoma

The incision should be longer than the usual #-8mm), 1.5-2mm posterior to the limbus at its oemue to
bigger nucleus, in case of intumescent lens. Iimgles stroke, a gentle paracentesis is followedabyuncture into the
anterior capsule done with the same instruments phévents sudden AC collapse and helps to loweirttiacapsular
pressure by reducing the volume of the lens. Ohee chamber is reformed with viscoelastics, the dapsmy is
completed by canopener technique. The nucleusolsygsed into AC by bimanual technique and extratiedugh the

tunnel. The cortex is aspirated, IOL implanted éimel procedure completed with a peripheral iridegtofthe anterior
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chamber is formed and if necessary, a suture applie
Cataract Surgery with Trabeculectomy

Cataract surgery with trabeculectomy was performitdout the use of mitomycin C. A fornix based aomgtival
flap was made.A partial thickness limbal basedraclap was fashioned and the block to be excisedked out.
After ECCE by corneal section or SICS with I0OL, ttrabecular block was excised and a broad baseigphgeal
iridectomy was done. The sclera flap was then sdtwvith interrupted 10-0 nylon, at this stage, filnectioning of the
trabeculectomy was evaluated by irrigating the @mteehamber with BSS. The conjunctiva was closed the bleb was
tested by irrigating with BSS. Subconjunctival gemgcin and dexamethasone were given in the lowenixo
Postoperatively in all cases that had trabeculegttime conjunctival bleb was examined for the extbaight, vascularity
and leak with the use of slit lamp. The AC was eixath for the presence of hyphaema or hypopyon. déph of the

anterior chamber was graded as shown below:
Grade 1: peripheral iridocorneal touch
Grade 2: collarette touch
Grade 3: lenticulocorneal touch

The cornea was examined for epithelial edema aaritycI The fundus was examined for the presencazhofoidal

detachment, suprachoroidal haemorrhage, opticedisma, maculopathy or choroidal folds.
Post Operative Management

All patients were examined postoperatively. As suegery was easily detectable, no attempt at mgskias
made. Those who underwent cataract surgery aloresvesl oral acetazolamide 250mg postoperativEiéurly for 1

day. Postoperative |IOP was treated if more thamB80of Hg or if associated with corneal edema.

Topical steroids at hourly interval and short agtoycloplegics twice daily were used in all opedatyes to
control the inflammation. Eyes which developed sevgostop uveitis or an exudative membrane wemedewith SC
injection or a short course of systemic steroids.

Follow Up

All cases were followed as inpatients as Madurailioa college hospital for 5 days. Postoperativilodo up
examination was done every day for first 5 day® patients were reviewed after 7 days and at 6 sviedlowing surgery.

At each visit, routine postoperative examinatiors\dane. The parameters that were tested were:
» Best corrected visual acuity
* |OP by Applanation tonometry
e Anterior segment examination with the slit lamp

»  Ophthalmoscopy with biomicroscopic evaluation @ tptic disc.

Impact Factor (JCC): 2.9545 Index Copernicus Value (ICV): 3.0
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RESULTS

Table 2: Age Group of Lens Induced Glaucoma Basedhadhe Prevalence of the Entity

Sl. | Age InYears | No of Cases| Percentage

1 Less than 45 02 1%

2 46-50 04 8%

3 51-55 07 14%

4 56-60 13 26%

5 61-65 14 28%

6 66-70 08 16%

7 71-75 01 2%

8 76-80 01 2%
Total 50 100.0

The prevalence of lens induced glaucoma is motiedarage group of 61-65 yrs and the next highengro
50-60 yrs. At this age where most of the populatiame senile cataract, in its various stages artdritya the prevalence
is higher. The prevalence of glaucoma in this ageig was due to intusmescence and leaking morgagiages of

hypermature cataract. Lens induced glaucoma betoand 75 yrs were less. 28 were females and 22 males.

Present study, it was seen that females had arhpybealence than men mostly due to social comtraRight

eye was affected in 20 eyes and 30 in left eye.

Table 3: Duration of Attack in Days is Shown in theFollowing Table

Duration of Attack No of Cases Percentage
Less than 3 days 16 32%
3-5 days 5 10%
6-10 days 12 24%
11-15 days 12 24%
More than 15 days 5 10%

All the patients were admitted for the complaints@vere pain, headache of varying severity. Treebaf iliness
was acute in most cases. Since the glaucoma uondsideration is a complication of lenticular opgcétll the patients had
seriously impaired vision prior to the onset ofuglama. The visual accuracy at the time of admissanied from no

perception of light, to perception of light, to tlyito perceive hand movements and 1/60.

DISCUSSIONS

In this study 68% of cases were between the aggpds®-65 years. According to Milton flock et aletmajority
of patients in their study of 138 patients were\eb@0 years, but here it was found that above &dsywas only 4%.
The early occurrence of secondary glaucoma by ileromparison to other reports may be due to théy emset of

lenticular changes seen in our population, whicly b&adue to an environmental factor like sunlight.

In our study females seemed to have an increaskafihaving glaucomas. Though it is possible thi entity
is more common among females because of sociatreams, we also have to consider the fact thatglemce of cataract
itself is more common among females than males fihkding was consistent with data from the Punjafalg in India and
from the Matlab study in Bangladesh. In the Frarharg Eye study as well as in the US Health and tlutrExamination
Survey, senile lens changes were more common inemoithe incidence of glaucoma in left eye was #igimore than

right eye.
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Most of the patients presented with pain and Idsasion. The pain was sudden and varied littlarfrthe well
known picture of “acute congestive glaucoma”. Sipbacolytic and phacomorphic types under studyaatemplication
of cataract, all of these patients had either sshpimpaired vision prior to the onset of acutaugloma. At the time of
examination visual acuity varied from no perceptahlight to perception of light. Present study tbé 2 groups of
glaucomas, phacomorphic (52%) was slightly more room than phacolytic (46%), similar occurrence wased by
Prajna (52.86%) and Lahan study (72%). Phacomorglaiccoma has been the most frequent and commanesig all
the studies including the present one, which isuji@cin developing countries. This may be becatise phacolytic
glaucoma represents, lens induced acute secongaryangle glaucoma associated with rapid onsesiof, pedness and
watering in the eye and acute rise in intraocul@sgure which causes the patient to seek medicideaéarlier than
phacomorphic glaucoma. The unaffected eye wasestudiall the cases and the lens status was faubé aiphakic in 2
cases and pseudophakic in 30 cases. Among thesg8 o pseudophakia, 25 cases were found to badhgaiod vision.
The result was found that mean post operative |@®less than 21 mm of Hg in 90% of cases. In tdystione by Prajna
it was found that 95% patients had good IOP contost operatively. Visual acuity improved fairly hvdespite of the type

of surgery undertaken the determining factor béregduration of symptoms and timely intervention.
SURGICAL INTERVENTION

The addition of a trabeculectomy in the surgicahagement allows early postoperative I0P control amlds
the expense and the adverse effects of antiglaucoedication. However our results confirmed that EGE SICS along
is curative in phacolytic glaucoma. The 0P is veelhtrolled by one week and this is maintained aeéks and does not
seem to be related to the type of surgery. Howthepriginal idea of adding on a trabeculectomy feashe management
of cases with a longer duration of symptoms, swdes would be expected to be having heavy molewdmht soluble
lens proteins in the trabecular meshwork, which ldiaequire time to clear. Trabeculectomy wouldl 4ig¢ expected to
have at least a short term benefit in such casesad found that a few patients developed postdperanflammation
during the follow up period, 3 among trabeculectogngup and 5 among ECCE/SICS group, the reasontrbigllue to

more inflammation in the preoperative period wiseltled with treatment.
CONCLUSIONS

In the patients with raised preoperative intraocylgessure timely intervention after the controlimfaocular
pressure gives better visual recovery and alsorabof intraocular pressure. Preoperative rise ntfaiocular pressure,
accuracy of light perception and final visual reexguwere related to the duration of glaucoma. Adyeisual recovery was
obtained if the attack lasted less than 15 day®fmtywhich only a hand movement or perception dftligould be
recovered. Extracapsular cataract extraction orliSmasion cataract surgery with posterior chamb@t implantation
alone is curative in lens induced glaucoma of domatess than 7 days. In cases of duration of nibam 7 days, a
trabeculectomy has to be added. The need for tuddtomy in lens induced glaucoma needs furthedystll is always
better to advice patients in the postoperativegoewho have undergone cataract surgery in one @y&ve periodic
checkup of the other eye and also to advice theragort immediately as soon as the signs and symptf lens induced
glaucoma develops in the other eye. In the cordEithe usage of intraocular lenses which has beeveg to be safe in
these glaucomas, it is natural for the patient agbbr high expectation and hence the guarded psigrshould be
adequately explained, particularly in the high ggkups such as persons above the age of 60 ysdzeasons who have

raised intraocular pressure for more than 5 days.

Impact Factor (JCC): 2.9545 Index Copernicus Value (ICV): 3.0
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