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A B S T R A C T

Age-related maculopathy (ARM) is one of the leading causes of central visual acuity loss in older western population.

Many factors are responsible for the fast development of ARM. One of this is significant increases of optical radiations

through artificial lens after removal of the catarctous lens. The aim of this study was to compare progression of ARM in

phakic and pseudophakic patients and to calculate the possibility of pseudophakia as a risk factor for faster progression

of ARM. Medical records of 76 patients, older than 60 years (32 male and 44 female) with early forms of ARM were ran-

domly evaluated. They had undergone cataract removal by phacoemulsification with intraocular lens implantation from

January 2002 to December 2006 at the Department of Ophthalmology, Rijeka University Hospital, Croatia. Patients were

examined two weeks after the surgery and followed up for two years. The control group consisted of 48 patients (21 males

and 27 females) with also early forms of ARM, older than 60 years, examined at the Policlinic Department from January

2006 to December 2006 and followed up at least for two years without any cataract surgery. Comparing progression of

ARM in these two groups, a total of 19 patients (25%) in pseudophakic group showed progression to late forms of ARM,

but only 6 patients (12.5 %) in the control group developed these aggressive ARM forms. More aggressive forms of ARM

in pseudophakic group indicate that pseudophakia should be considered as a risk factor for development of ARM.
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Introduction

Age-related maculopathy (ARM) and cataract are lea-
ding causes of visual impairment in developed coun-
tries1,2. Both are related to aging, and they share other
risk factors, but it has been unclear whether a direct
causal link might be involved.

Among many risk factors, the main risk factor for the
development of advanced ARM is an increasing age. With
age, the crystalline lens become yellowish and this accu-
mulation of pigment in the lens eventually acts as a pro-
tective barrier against potentially damaging ultraviolent
(UV) radiation and blue light3.

Various pathophysiological mechanisms have been
discussed to explain a possible positive correlation be-
tween cataract surgery and late-stage ARM, including
light toxicity during operation4, surgical trauma or in-
flammatory factors after surgery5–7 and increased light
exposure after removal of the crystalline lens8,9. Associa-
tion between cataract surgery and ARM is pretty contro-

versial. While some studies have found no association be-
tween cataract surgery and ARM10,11 there are large pop-
ulation based studies supporting it12,13.

In this study we compared progression of ARM in
phakic and pseudophakic patients and we wanted to esti-
mate the impact of pseudophakia as a potential risk fac-
tor for faster progression of AMD.

Patients and Methods

This is a retrospective study. ARM was defined on the
basis of the International ARM Epidemiological Study
Group classification14; early ARM by the presence of soft
Drusen (�63 �m) or hyperpigmentation and/ or hypopig-
mentation of the retinal pigment epithelium and late
ARM by either neovascular age-related macular degener-
ation or geographic atrophy. Medical records of 76 pa-
tients (male:32; female:44) older than 60 years, with

21

Received for publication January 10, 2010



early forms of ARM, were randomly evaluated. They had
gone cataract removal by phacoemulsification with clear
intraocular lens implantation. Operations were prefor-
med between January 2002 and December 2006 at the
Department of Ophthalmology, Rijeka University Hospi-
tal. Patients were examined two weeks after surgery and
followed up for two years. Visual acuity measurement,
slit lam examination and stereo biomicroscopic fundus
examination were performed.

Based on the exclusion criteria, high myopic patients
(spherical equivalent �6.00 D) were not included in the
study.

The control group consisted of medical records of 48
patients (male:21; female:27) older than 60 years, also
with early forms of ARM. They were examined at Poli-
clinic Department in the period between January and
December 2006 and followed up for two years, without
any cataract surgery. Visual acuity measurement, slit
lam examination and stereo biomicroscopic fundus ex-
amination were performed likewise.

Results

Comparing progression of ARM in these two groups, a
total of 19 patients (25%) in pseudophakic group showed
progression to late forms of ARM (Figure 1), but only 6
patients (12.5 %) in the control group developed these ag-
gressive ARM forms (Figure 2).

Discussion and Conclusion

AMD is responsible for 8.7% of all blindness (3 million
people) due to eye disease, ranging from close to 0% in
sub-Saharian Africa to 50% in industrialized countries.
The number affected is expected to double by the year
2020 as a result of aging of the world’s population15.

The prevalence of ARM is strongly age related. The
etiology of ARM is still unclear, but is suspected to in-
volve both external and internal factors16–19. Cigarette
smoking is the only risk factor other than age and ethnic-
ity that has been constantly identified in numerous stu-
dies20–23. In contrast, there is controversy over the role of
other potential external factors, such as exposure to UV
radiation24–28.

The sunlight was one of the first agents recognized to
be carcinogenic29,30. There is data of large epidemiologi-
cal studies suggesting that exposure to sunlight may be
associated with age-related maculopathy31–34.

With age, the crystalline lens becomes increasingly
yellowish and the pigmentation protects the posterior
pole of the eye by reducing the transmission of poten-
tially harmful blue light and UV radiation3,35,36.

Association between cataract surgery and ARM is still
disputable. As we mentioned before, there are many fac-
tors such as intraoperative and postoperative ones that
link cataract surgery and ARM4–9.

In our study there was a considerable difference in
progression of ARM in pseudophakic opposite phakic pa-
tients, but we were unable to separate different risk fac-
tors and we still don’t know how much impact on these
results has the natural protective function of yellow crys-
talline lens in adults.

In conclusion, more aggressive forms of ARM in pseu-
dophakic group indicate that pseudophakia should be
considered as a risk factor for development of ARM.
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Fig. 1. Distribution of age-related maculopathy (ARM) in

pseudophakic group in regard to the stage of disease.

Fig. 2. Distribution of age related-maculopathy (ARM) in

the control group in regard to the stage of disease.
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PROGRESIJA SENILNE MAKULARNE DEGENERACIJE U O^IMA S PRIRODNOM LE]OM
U ODNOSU PREMA O^IMA S UMJETNOM LE]OM

S A @ E T A K

Senilna makularna degeneracija (SMD) je jedan od vode}ih uzroka gubitka centralnog vida kod starijih osoba u
zapadnom svijetu. Mnogi faktori uzrokuju brzu progresiju SMD. Jedan od njih je zna~ajno pove}anje propusnosti opti-
~kih radijacija kroz umjetnu le}u.Cilj ove studije je bio usporediti progresiju SMD u o~ima sa prirodnom le}om u odnosu
prema o~ima sa umjetnom le}om, te na taj na~in procijeniti utjecaj pseudofakije kao potencijalnog faktora rizika u br`oj
progresiji SMD. Ovo je retrospektivna studija u kojoj su nasumce analizirane povijesti bolesti 76 pacijenata (mu{kih 32;
`enskih 44), starijih od 60 godina, s po~etnim stadijem SMD. U~injena je operacije mrene metodom fakoemulzifikacije,
te je ugra|ena prozirna intraokularna le}a u razdoblju od sije~nja 2002. do prosinca 2006. na O~noj Klinici, KBC Rijeka.
Pacijenti su pregledani dva tjedna nakon operacije, a zatim pra}eni kroz dvije godine. Kontrolna skupina sastojala se od
48 pacijenata (mu{kih 21; `enskih 27) tako|er s po~etnim stadijem SMD, starijih od 60 godina, na Poliklinici u raz-
doblju od sije~nja do prosinca 2006. Pra}eni su kroz dvije godine, a nikome nije u~injena operacija mrene. Usporedbom
progresije SMD u ove dvije skupine, u ukupno 19 pseudofaknih pacijenata (25%) do{lo je do progresije SMD u uzna-
predovali stadij bolesti, za razliku od samo 6 pacijenata (12,5%) u kontrolnoj skupini. Agresivnije forme SMD kod
pseudofaknih pacijenata ukazuju da bi se pseudofakija trebala razmotriti kao jedan od faktora rizika u razvoju SMD.
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