PHACOEMULSIFICATION

Essay
SUBMITTED IN PARTIAL FULFILMENT
OF THE MASTER DEGREE IN
{ OPHTHALMOLOGY )

PRESENTED By :

Amal lbrahim Mchamed

SUPERVISED BY

Prel. Dr. WARNK HEFNY \

Prof. of Qohthalmaology

and Head of Ophthalmic Dept.
AIN SHAMS UNIVERSITY

FACULTY OF MEDICINE
AIN SHAMSE UNIVERSITY
{CAIRO)}

1987

Central Library - Ain Shams University




ACKNOCWLEDGEMENT

T wish teo express my deepesi gralitude grd appreciaiion
toe prof. Da. WAFIK HEFNY, projessern of  opnthalmefogy, Adn
Shams Undversity, 4on supervising the detadls of This woak,

for his encowragement, wifimited suppond and hefpiul criticism.

I weuld £ihe to fake this apportunity fo extend my thanks
and appreciation Lo all Zhe paciessons and sZadf membens
of the ophthafmic depatiment, Adn Shams Undversity whe contnibuted

in gdeepending my knowlfedge in ophthalmefogy.

"Amal Jbrahim Mohamed"

Central Library - Ain Shams University



m
/‘- -
.
ST

::L% 1 :éf %
-— = [ i
,f:EE = 5::_'::

L ‘\ |

Central Library - Ain Shams University



CONTENTS

Page
- INTRODUCTION. ...ou... e e aaeanan C e e s ae e e e 1
- PHACCOEMULSIFICATION, ¢ v et ns e snnnns A .

Advantages and special indications............... 21

Limitations and contraindications...... e taae 26
Instrumentation..... Cerea Ctemestrear ety 33
Technique cof phacoemulsification........... P eaaaa 18

I - The 1nCision.e. ... v everanssncersacesanssana 40

II - The anterior capsulectomy......... Cee e 42

I111- Phacoemulsification.....covvveinan, ‘o 58

IV~ Removal of the residual cortex............. 73

V - Management of the posterior capsule....... . 75

VI - Peripheral iridectomy and wound cleosure.... 8l
Complications. i issis s tosnanancusrsssnscarasans B4

- CONCLUSION........ e etaaer e theerea-  OF
~ BUMMARY . .ttt i it r s s et et s a s 9g
— REFERENCES. ... ittt inonennn ree s e B R
= ARABIC SUMMARY ... uu et iesaasannsssonsacennnnan s -

ddkkhkkk Rk

Central Library - Ain Shams University



INTRODUCTION

Central Library - Ain Shams University



INDICATIONS FOR EXTRACAPSULAR CATARACT EXTRACTION

It will be readily apparent that some of these
are highly guesticnable, altheough others appear

reasconable.

I- Age of the patient:

In patients under fourty vyears of age, with
strong hvalocapsular ligament and =zonular attachment,
the incidence of witrecus loss 1is much higher when
the cataract is removed by intracapsular than by
extracapsular method (Berger et al.,13%80). In young
active, and atheletic individuals, the architecture
of the witrecus 1is more 1likely +to be maintained.
In extracapsular cataract extraction with intact
pesterior capsule there 1s less possibility of post-
operative rupture of the antericr hyalcid membrane
with incarceration of vitrecus in the operative wound

{Jaffe, 1984a).

¢n  the other hand, older patients who have a
subluxated lens with some broken zonular fibres are
clearly best treated by intracapsular extraction.
Attempts at anterior capsulectomy or nucleus delivery
in the presence of broken zonule are almost certain
to result in vitrecus less or possibly loss of lens

in the wvitreous (Emery and Little, 1979).
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There is a large middle group that can be treated
in either way, and each surgeon has to deside which
technigue offers the advantages appropriate for him

and for the patient (Spaeth, 19%82).

II- Patients in whom it 1is advisable to maintain

the physiologically separate eve compariment:

These patients are especially suitable for extra-
capsular cataract extracticn. This group of patients

include:

1. High myopes, with vitrecretinal degeneraticn:

Extracapsular Ccataract extraction is suggested
in patients with high mycopia to maintain the posterior
capsule and zonular barrier between the degenerated

vitrepus and the anterior chamber {Roper-Hall, 1980).

Jaffe {1984b) observed two consecutive series
of cataract extractions in patients with moderate
to severe myopia for the incidence of postoperative
retinal detachment. One series consisted of 122
intracapsular cataract extractions without surgical
loss o©f witreous. The other series consisted of
151 extracapsular cataract extraction without loss
of witrecus and with intact posterior capsuwles. All
patients were followed up for one to four years.

He found that the rate of postoperative retinal detachment
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was greater in the intracapsular series ({5.74%) than
in extracapsular series (0.66%). The result of this
study indicate that an uncomplicated extracapsular
cataract extraction is 1likely to be followed by a
lower rate of retinal detachment in patients with
moderate to severe mycepia than an uncomplicated intra-

capsular cataract extraction.

2. Patients with significant risk of retinal detachment:

- Patients in whom retinal detachment occured after
intracapsular cataract extraction in the opposite

eye.

- Patients in whom the opposite eye suffer from retinal

detachment (Shock, 197R}.

- Patients who have had previous retinal detachment
surgery and who reguire cataract extraction in

the same eye {Jaffe, 1984aj.

EKelman (19773 suggested that theoretically,
the incidence of retinal datachment should be lower
with extracapsular cataract extraction, since the
zonules are not disinserted from the peripheral retina.
The fact which should prevent trauma to the retina
and consequently decreases the incidence of retinal

detachment. In his seriesg of phacoemulsification

and in the series of others who have performed Jjointly
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tens of thousands of these procedures, the incidence

wag curiosly almost identical: approximately 1% retinal

detachments. While a 3 to 5% retinal detachment have

been guoted 1in the literature at that time after

intracapsular cataract extraction.

On the other hand Fritch and Jungschaifer (1974)

found that retinal detachment was not eliminated
nor decreased to a rare complications after extracapsular
cataract extraction. This opinion is supported by
Wilkinson (1979} and McDonald (1279) who added that
in cases of retinal detachment following extracapsular
cataract extraction the retinal repair is much more
difficult to perform. This is because even 1in the
best cases some cortical material remains under the
iris as a minute socmmering's ring which makes it

most difficpelt to see the small oral breaks so characte-

ristic of aphakic retinal detachment.

Seward and Doran (1584) analysed the results
cf extracapsular cataract surgery on 242 patients
with minimum follow-up 12 months. They found that
aphakic retinal detachment occured in cnly one patient
who had undergone posterior capsulotomy. It is possibly
that this detachment may be related to the degree

of manipulation regquired to divide the capsule.
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Osterlin's studies {1578) have shown that the
hyaluronic acid concentration o©of the wvitreocus after
an intracapsular cataract procedure is much less
than that after an extracapsular procedure. Since
hyaluronic acid is considered to serve the function
of the shock absorber of the witreous, its loss might
make an eye more subject to trauma during normal

ocular movements or during ocular trauma.

Binkhorst ({1980), stated that endophthalmodonesis
is much greater after an intracapsuvlar than an extra-
capsular cataract extraction. The loss of lens~-
zonular barrier after an intracapsular extraction
permits greater mobility of the witreous during saccadic
movements o©f the eye. Therefore o©one might expect
less trauma from vitreoretinal traction after an
extracapsular cataract extraction with pressrvation

of an intact posterior capsule.

3- Patients who have sufifered a significant cvstoid

macular edema {CME) after =an intracapsular cataract

procedure in the fellow eye:

Irvine {1953} felt +that the loss of acuity in
his patients was associated with rupture of wvitreous
face and wvitreous traction on the posterior retina.
WHichells (1956} proposed that the primary cause was

probably a wvascular change in the posterior segment.
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Gass and WNorton (1966} were the first to demonstrate
with fluorescelin angiography the typical cystoid
sapces 1in a stellate fasion about the macula. They
suggested that some inherent deffect in capillary
integrity may be present prior to cataract extraction

in patients developing this syndrome.

Kelman {1977} stated that the high rate of
subclinical macular edema (40%} which was reported
by Irvine-Gass as evidenced by fluorescein angiography
seems to be reduced by extracapsular procedure. In
Kelman's series of flucrescein angiocgraphy after
phacoemulsification the incidence was closer to 15%.
He added that the permanent maculcpathies following
phacocemulsification were proportionally reduced compared

to intraocular surgery.

Worst (1578) noted that the common denominator
in cystoid macular edema is a broken antericor wvitreous
surface. He added that the advantage of extracapsular
surgery 1is to preserve the vitreous face and probably
vitreous integrity by leaving the posterior capsule
intact. With disruption of the anteriocr wvitreous
surface he assumed that the antericor chamber influences

reached the macula, where they exert their pathoe-

physiclogical effects.
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Attia and Osman (1983) observed 18 eyes operated
by intracapsular method of extracticn, They found
that seven out of the 18 eyes examined by fluorescein
angiography showed evidence of CME (38.8% of all
cases)., While Jampol et al.{1985) found that the
incidence of CME in 205 patients operated by extracapsular

methods was 39 patients (19.1%).

The macula is particularly wvulnerable structure
because of its extremely thin protective basal lamina
{¥Yamada, 1969). The loose structure of Henle's fiber
laver that predisposes it to imbibition of fluid
{ Cogan and Guzak ; 1971 }. The  avascularity of
the central area of the macula and its lack of capillaries
that limit absorption of fluid (Duke Elder and Dobree,

1567;.

The incidence of CME rises abruptly with surgical
complications such as operative loss of vitreous,
uveitis, and postoperative rupture <¢f the anterior
hyaleid membrane, especially with incarceration of
vitrepus in the operative wound. Intracapsular cataract
extraction with an intact anterior hyaloid membrane
and extracapsular cataract extraction with an intact
posterior capsule are assoclated with a lowered incidence
of CME. ¥Yet it deoes not prevent its occurence {(Jaffe,

1984a). . . . .
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In recent Years, considerable attention has
been directed toward prostaglandins as the chemical
mediators of intraccular infiammation and CME. Prosta-
glandins E; and Ej, isolated from the agueous of
the eye, are known to produce increased capillary
permeability as well as signs of ocular inflammation
such as increased protein concentration in the aqueous,
miosis, vasodilatation, and increased intraccular
pressure. The action of these prostaglandins on
the perimacular capillaries after lens extraction

may explain the development of CME (Jaffe, 18%84a).

4- In diabetic watients or other patients with ischemia

in the fundus:

In patients with retinal ischemia the posterior
lens capsule may serve as a protective barrier to
a diffusion of vasoproliferative factor from the
vitreous or retina which may 1lead to rubeosis iridis
and necovascular glaucoma {(Weinreb et al.,l1986). Aiello
et al.{1983) found a significantly increased incidence
of postoperative 1iris neovascularization and neovascular
glaucoma in eyes without proliferative diabetic
retinopathy that had undergone intracapsular cataract
extraction. Furthermore, (Poliner et al. 1985} reported
a significantly lower incidence of neovascular glaucoma

in diabhetic eyes after extracapsular surgery with
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the posterior capsule left intact, as compared with
those that had intracapsular surgery or extracapsular

surgery with primary capsulctomy.

5- Im corneal dvstrophy:

Cataract extraction by extracapsular method
in patients with corneal endcthelial dystrophy has

been the subject of great controversy.

Emery and Little (1979) said that, the surgecn
must have c¢lear wisibility into the antericr chamber
to perform a safe extracapsular cataract extraction.
Even localized opacities can lead to potentially
serious problems because of 1inadegquate wvisualization
of the key structures underlying them. Furtheremore,
corneal endcthelial guttate are a warning. This
endothelium will not teolerate manipulation or contact
of the lens in the anterior <chamber, The presence
of central corneal guttate is generally a contraindication
te performing an extracapsular cataract extraction.
On the other hand they said that in the hand of the
highly skilled surgecn, however, the postericor chamber
emulsification is  probabkly less  traumatic to  the
corneal  endothelium  than is intracapsular cataract
extraction in case wof PFuch's endothelial dystrophy.
There 1is alsc the distinct advantage of an intact

posterior «capsule in case the patient later reguires
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a corneal transplant because of progression of the

dystrophy.

Extracapsular cataract extraction protect the
corneal endothelium from vitreous touch by preservation
of the posterier capsule. This is undoubtedly true,
but this becomes less of an advantage when one considers
that an extracapsular cataract extraction probably
causes more endothelial cell loss than an intracapsular
cataract extraction according to mest studies [(Jaffe,

1384a).

6— When the intracapsular operation, or postoperative

course, has bheen complicated in the other eve:

Emery and Little {1979} advised to extract the
lens by exXtracapsular method if there was a history
of depressed healing and wound dehiscence after surgery
on the opposite eyve, or i1if there was history of vitreous
loss. They stress the advantage of phacoemulsification
if there was history of expulsive haemorrhage in
the fellow eve. The posterior capsule may prevent
vitrecus from gaining access to the wound, This
advantage may be especially wvalid if the first eye
suffered from corneal edema due to vitreccorneal
adherence. The preservation of the posterior capsule

ma revent this complications in the second eve.
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