
INTRODUCTION

In the last ten years since in 1970 the first suc -
cess ful ul tra sound cat a ract op er a tion was per -
formed, this method has be come through ad vance -
ment of new tech nol o gies, equip ment, intraocular

lenses and op er a tion tech niques, the lead ing method 
for treat ment of mil lions of peo ple suf fer ing from
cat a ract (1–3).

Ul tra sound cat a ract op er a tion is the most
advanved tech nique that en ables the per for mance of
post op er a tive pro ce dure af ter min i mal transcorneal
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SUMMARY

In the course of the first six months of 2004, 852 patients have
undergone operations in Ophthalmology Clinic Ni{ for various forms of
cataract.  Out of the total number of patients operated for cataract, in 164
(19.2%) cases we performed an ultrasound cataract operation - phaco -
emulsification. During the operation, all patients received implantation of
PMA lenses. The method of phacoemulsification  has been performed on
Millennium apparatus, manufactured by Baush&Lomb company, while me -
thod of extracapsular extraction has been performed after classical limbal
incision with opening of 10-12mm.

During our work, we analyzed the number of postoperative and
operative complications in 164 patients operated by ultrasound method and
compared it with the same findings for 165 patients operated by manual
extracapsular method with implantation of hard intraocular lenses. 

We also analyzed the length of hospital stay and postoperative visual
acuity for both groups of patients. 

The results reveal that the number of operative and postoperative
complications caused by application of phacoemulsification method has been
significantly lower compared to the technique of manual extracapsular
extraction. 

Postoperative recovery is much quicker in patients operated by
ultrasound method; local status during the first postoperative day shows a
smaller number of pronounced signs of postoperative reactions (redness of
the eye, corneal edema, exudation signs). The average length of recovery for
patients operated by extracapsular method was 3.5 days, while for patients
operated by phacoemulsification it was only one day. 
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in ci sion of 3mm, with min i mal trauma for the eye,
by way of in tro duc tion of ul tra sound probe by
means of which phacoemulsification of lenses nu -
cleus is per formed. The op er a tion is per formed in lo -
cal an es the sia, af ter ap pli ca tion of peribulbar or
subtenon an es the sia. The av er age op er a tion time is
15–20 min utes, mostly per formed as one-day sur -
gery (4). 

The ap pli ca tion of ul tra sound method also en -
ables us to op er ate cat a ract pa tients in the early
stages of the dis ease, when the lenses still are not
com pletely opaque, but when there are still sig nif i -
cant vi sual func tion dis tur bances. Since the post op -
er a tive re cov ery is short, the pa tients can quickly re -
turn to their du ties and nor mal life. Clas si cal man ual 
extracapsular cat a ract op er a tion still has its place in
ev ery day clin i cal prac tice, but more and more it is
be ing re placed by ul tra sound cat a ract ex trac tion
(5,6).

Af ter the ac qui si tion of the most con tem po -
rary ap pa ra tus for ul tra sound op er a tions and per for -
mance of the first op er a tion on Oc to ber 28, 2003, in
Oph thal mol ogy Clinic, Ni{, we have been us ing this
method as a rou tine op er a tion (7). In this pa per, we
pres ent the ex pe ri ences ac quired dur ing the six
months of in tense per for mance of this op er a tion. 

MATERIAL AND METHODS

Intraoperative and post op er a tive com pli ca -
tions, post op er a tive vi sual acu ity and post op er a tive
find ings af ter cat a ract op er a tion in 164 pa tients
operated by ul tra sound method, phacoemulsifi -
cation, have been com pared with those of 165 pa -
tients op er ated by man ual extracapsular method
with im plan ta tion of intraocular lenses. 

Ul tra sound op er a tions were per formed by
means of Mil len nium ap pa ra tus, man u fac tured by
Baush&Lomb, and by means of im plan ta tion of sil i -
con lenses, man u fac tured by the same com pany.
Op er a tion tech nique in cludes the ap pli ca tion of
tran sco rneal in ci sion of 3mm, con tin ued capsulo -
rexis, hydrodissection of lenses nu cleus and the re -
moval of nu cleus and perinucleus by means of ul tra -
sound probe in tro duced in the front cham ber. 

Man ual extracapsular method (ECCE) was
per formed by means of limbal in ci sion of
10–12mm, by man ual ex trac tion of nu cleus and as -
pi ra tion of lenses mass, along with im plan ta tion of
hard acry late lenses, and mak ing of 5-6 cor neal sin -
gle su tures.

All op er a tions have been per formed with use
of lo cal peribulbar and subtenon an es the sia. Sta tis -
ti cal anal y ses have been per formed by use of
χ2-test.

RESULTS

Out of the to tal num ber of 852 pa tients op er -
ated for cat a ract  in the first six months of 2004, in
164 (19.2%) we per formed ul tra sound op er a tion,
phacoemulsification. In this pe riod we also per -
formed 668 (80.8%) man ual extracapsular cat a ract
op er a tions, out of which we an a lyzed 165 ran domly
cho sen cases. Struc ture ac cord ing to sex is shown in
ta ble 1. 

Ta ble 1. Struc ture ac cord ing to sex of cat a ract 
op er ated pa tients

Op er a tion type
Male Fe male

N % N %

Phacoemulsification 74 25.2 90 54.8

ECCE 72 43.6 93 54.4

To tal 146 44.8 183 55.2

In the pre vi ous ta ble we may no tice a greater
num ber of pa tients op er ated for cat a ract, 183
(55.6%). In the next ta ble you can see age struc ture
of cat a ract op er ated pa tients, with re gard to use of
two dif fer ent op er a tive tech niques. 

Ta ble 2. Age struc ture of cat a ract
op er ated pa tients

Op er a tion type
Male

(years)
Fe male
(years)

Mean

Phacoemulsification 63.7 66.7 65.2

Man ual ECE 71.9 73.1 72.5

To tal 67.8 69.9 68.8

It is ev i dent that  the av er age age of pa tients
op er ated by phacoemulsification method was lower, 
65.2 years, com pared to the group op er ated by man -
ual extracapsular lens ex trac tion, where it  was 72.5
years. The youn gest pa tient from the first group was
23 years old while the old est was 82. In the sec ond
group, the youn gest pa tient was 57, while the old est
was 93. 
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Ta ble 3. Pre op er a tive vi sual acu ity 
in cat a ract op er ated pa tients

Vi sual acu ity
Phacoemul -

sification
ECCE P

Light de tec tion
and nor mal pro -
jec tion

4 46 p<0.01

Fin ger count in
front of the eye

5 63 p<0.01

< 0.10 87 34 p<0.05

> 0.10 68 22 p<0.01

To tal 164 165

It is ev i dent that pre op er a tive vi sual acu ity in
the group of pa tients op er ated by man ual extra -
capsular method was much lower, where we also
had the great est num ber of eyes with light de tec tion
and fin ger count. In the group op er ated by pha -
coemulsification there was a much greater num ber
of those with vi sual acu ity higher than 0.10 (ta ble 3). 
In the ta ble 4, you can see post op er a tive vi sual acu -
ity, the day af ter the op er a tion, for cat a ract-op er ated
pa tients. 

Ta ble 4. Post op er a tive vi sual acu ity 
in cat a ract op er ated pa tients

Vi sual acu -
ity

Phacoemul-
sification

ECCE P

< 0.1 24 37 p>0.05

0.1- 0.3 47 56 p>0.05

0.4- 0.6 35 39 p>0.05

0.7- 1.0 56 33 p<0.01

Post op er a tive vi sual acu ity, the day af ter the
op er a tion was sig nif i cantly better in the group op er -
ated by ul tra sound method; there was es pe cially a
great num ber of eyes with vi sual acu ity 0.7–1.0, 56
pa tients (p<0.01). In ta ble 5, you can see the most
com mon intraoperative com pli ca tions in the group
of op er ated pa tients.

Ta ble 5. Intraoperative com pli ca tions 

Com pli ca tions
Phacoemul -

sification
ECCE P

Op er a tive 
wound bleed ing

– 25 p<0.01

Iris bleed ing 5 5 p>0.05

Vit re ous body 
pro lapse

4 12 p<0.05

Lenses luxation in
CV

2 2 p>0.05

Im plant dis lo ca tion 3 3 p>0.05

Apart from more fre quent cap il lary bleed ing
from op er a tive wound in extracapsular op er a tion
and a greater num ber of vit re ous body pro lapses in
this group, there were not sig nif i cant dif fer ences in
the fre quency of other com pli ca tions. In the ta ble 6,
you can see post op er a tive com pli ca tions in the same 
group of pa tients. 

Ta ble 6. Post op er a tive com pli ca tions 

Com pli ca tions
Phacoe-
mulsifi-
cat ion

ECCE P

Su ture dehiscence – 10 p<0.05

Cor neal epithelia edema:

- mild 25 30 p>0.05

- mod er ate 12 24 p<0.05

- se vere 6 12 p>0.05

Wrin kled m.Descemeti

- mild 17 34 p<0.05

- mod er ate 11 27 p<0.01

- se vere 6 11 p>0.05

Shal low an te rior eye cham -
ber

– 10 p<0.05

Ex u da tion in CA 16 36 p<0.05

An te rior cham ber co ag u -
lum

2 7 p>0.05

Ir reg u lar pupile 4 18 p<0.05

Lens mass re mains 5 24 p<0.01

An te rior lens cap sule re -
mains

– 16 p<0.01

Bad lens cen ter ing 7 9 p>0.05

Lens dis lo ca tion 3 3 p>0.05

Endophthalmitis – – p>0,05
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The most sig nif i cant dif fer ence in the fre -
quency of post op er a tive com pli ca tions was in the
oc cur rence of lens mass re mains and an te rior lens
capsula in man ual extracapsular ex trac tion, which is 
di rectly re lated to the char ac ter is tics of the op er a tion 
tech nique it self, while in this method due to man ual
flush ing and re moval of lens masses there is a higher 
risk of a frag ment re main ing in the an te rior eye
cham ber. There was not a sin gle case of endo phtha l -
mitis in both groups of op er ated pa tients. 

The length of post op er a tive hos pi tal stay for
the pa tients op er ated for cat a ract is not shown in a
ta ble but our re sults show that most of the pa tients
op er ated by phacoemulsification method spent less
than one day in hos pi tal while the av er age hos pi tal
stay for pa tients op er ated by means of man ual
extracapsular ex trac tion was 3.5 days.  

DISCUSSION

Cat a ract op er a tion is the most fre quent elec -
tive op er a tion per formed on a hu man be ing. Be -
cause of a great num ber of pa tients suf fer ing from
cat a ract  all around the world, there is a need for con -
stant in crease of the num ber of op er a tions. While in
un de vel oped coun tries cat a ract still rep re sents the
most com mon cause of blind ness, the de vel oped
coun tries strive to in crease the num ber of op er a tions 
through in tro duc tion of new op er a tive tech niques
and re duce the length of treat ment and thereby en -
able faster phys i cal and so cial re cov ery of the pa -
tient (4,8,9).

The anal y sis of our first re sults af ter work ing
with the new op er a tive tech nique-phacoemul si fi -
cation for six months re veal many ad van tages of this 
op er a tion com pared to man ual extracapsular lens
ex trac tion. 

The lat est opin ions con cern ing the in di ca tions
for cat a ract op er a tion re veal that the pa tients can be
op er ated in the early phase of the dis ease, when
there is not a dras tic de cline in vi sual acu ity, but its
re duc tion pre vents the pa tient in per for mance of ev ery -
day ac tiv i ties. There is not a clear line for de cid ing the 
ap pro pri ate time for this op er a tion, but this time is
get ting shorter and shorter (2,8).

Our re sults show that the av er age age of pa -
tients who are op er ated by means of ul tra sound
method is sig nif i cantly lower when com pared to
that for man ual extracapsular ex trac tion. Youn -
ger pa tients, es pe cially those who are pro fes sion -
ally ac tive, are mo ti vated to be op er ated by
phacoemulsification method, and this tech nique
is more suit able for the type of cat a ract they usu -
ally have.  

Some op er a tive and post op er a tive com pli ca -
tions, due to the specificities of ul tra sound op er a -
tion, prac ti cally never oc cur. Dehiscence of cor neal
su ture can oc cur af ter man ual extracapsular ex trac -
tion, be cause cor neal in ci sion is so small af ter ul tra -
sound op er a tion that it is not stitched. Op er a tive
wound bleed ing in limbal in ci sion is not con sid ered
a se ri ous com pli ca tion be cause it is a cap il lary ble -
ed ing, so greater in ci dence of this com pli ca tion in
man ual extracapsular op er a tion is not con sid ered
im por tant al though there is a sta tis ti cal sig nif i cance. 

In the group with man ual ECCE ex trac tion
there is also a greater num ber of pro lapses of vit re -
ous body which also rep re sents a com pli ca tion typ i -
cal for this op er a tive tech nique and it is more fre -
quently seen in ma ture and hy per ma ture cat a racts
which are more fre quent in this group of op er ated
pa tients. 

On the other hand, ul tra sound cat a ract op er a -
tion, es pe cially in the phase of in tro duc tion of this
method, can pro duce more fre quent cor neal com pli -
ca tions, in the form of ep i the lial edema and po ten tial 
keratopathies, as well as rup tures of pos te rior cap -
sula and dis lo ca tion of im planted lenses (10,11).

Our first ex pe ri ences are very fa vor able, be -
cause the com pli ca tions oc curred rarely, be low the
av er age per cent age. This can be ex plained by ad e -
quate and timely ed u ca tion of our per son nel in -
volved in the op er a tion (sur geon, an es the si ol o gist,
as sis tant) and the choice of teacher with great pre vi -
ous ex pe ri ence in these op er a tions. 

We should also take into ac count that some of
the com pli ca tions that oc curred in phaco emul si fi -
cation are the con se quence of the phases of ed u ca -
tion of some sur geons per form ing this tech nique.  At 
the same time, man ual extracapsular  cat a ract ex -
trac tion is per formed by a greater num ber of sur -
geons, also hav ing dif fer ent level of ex pe ri ence, so
sta tis ti cal anal y sis must be ac cepted with some re -
serve be cause this ret ro grade anal y sis ex cludes ran -
dom iza tion of the stud ied groups. 

We can un am big u ously con clude that the re -
cov ery af ter ul tra sound op er a tion is much faster be -
cause of lesser trauma it pro duces.  This is also con -
firmed by a smaller num ber of post op er a tive com -
pli ca tions  as well as by greater de gree of post op er a -
tive vi sual acu ity. The pa tients op er ated by
pha co emulsification method can leave the hos pi tal
af ter sev eral hours, which is a great ad van tage and
con ve nience for the pa tient (12).  

At the end we can con clude that our first ex pe -
ri ences un equiv o cally con firm that phacoemul -
sification is a method of choice and the fu ture in
cataract sur gery. This method re quires very pre cise
ex e cu tion of sur gery and leads to much shorter hos -
pi tal stay and faster re cov ery of the op er ated eye.
The num ber of suc cess fully com pleted ul tra sound
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cat a ract op er a tions at the Oph thal mol ogy Clinic in
Nis is sig nif i cant and has an in creas ing ten dency, so
we can re al is ti cally ex pect that it will dou ble in the
next pe riod, and that fur ther per son nel ed u ca tion

will cause it to ex ceed the num ber of man ual extra -
capsular ex trac tions. 
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PRVA ISKUSTVA U ULTRAZVU^NOJ OPERACIJI KATARAKTE ‡ FAKOEMULZIFIKACIJI

Dragan Veselinovi}1, Branislav \urovi}2, Gordana Zlatanovi}1, Zlatica Vi{nji}1, Branislav Toma{evi}1, 
Boban \uni}1, Nina Joci} -\or|evi}1

1Klinika za o~ne bolesti KC Ni{, 2Klinika za o~ne bolesti VMA- Beograd

U toku prvih {est meseci 2004. godine u Klinici za o~ne bolesti Ni{, operisano je 852
pacijenta zbog razli~itih formi katarakti. Od ukupnog broja pacijenata operisanih zbog
katarakte u 164 (19.2%) slu~ajeva izvr{ena je ultrazvu~na operacija katarakte ‡ fakoemulzi -
fikacija. Kod svih pacijenata je u toku operacije izvr{ena implantacija PMA so~iva. Metoda
fakoemulzifikacije ra|ena je na aparatu Millenijum, firme Baush&Lomb, dok je metoda
ekstrakapsularne ekstrakcije vr{ena nakon klasi~nog limbalnog reza pri otvoru od 10‡12mm.

U radu se analizira broj operativnih i postoperativnih komplikacija kod 164 pacijenta
operisanih ultrazvu~nom metodom i poredi se sa istim nalazima 165 pacijenata operisanih
manuelnom ekstrakapsularnom metodom uz implantaciju  tvrdih intraokularnih so~iva.

Tako|e se analizira du`ina bolni~kog le~enja i postoperativna o{trina vida obe grupe
pacijenata.

Rezultati pokazuju da je broj operativnih i postoperativnih komplikacija primenom
metode fakoemulzifikacije znatno manji u pore|enju sa tehnikom manuelne ekstrakapsularne
ekstrakcije.

Postoperativni oporavak je znatno br`i kod pacijenata operisanih ultrazvu~nom
metodom, lokalni sta tus prvog postoperativnog dana sa mnogo manje izra`enih znakova
postoperativnih reakcija (crvenilo oka, edem ro`nja~e, znaci eksudacije). Prose~na du`ina
le~enja pacijenata operisanih ekstrakapsularnom metodom je 3,5 dana, dok je kod pacijenata
operisanih metodom fakoemulzifikacije jedan dan.

Klju~ne re~i: ultrazvu~na operacija katarakte, farmakoemulzifikacija.
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