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Age-related macular degeneration (AMD) and cataracts are the major entities contributing to vision loss in the elderly.
Previous studies*? have shown that cataract surgery significantly improves visual function as well as quality of life in patients
who have cataracts and AMD. Importantly, it has also been suggested in the literature®® that cataract surgery may be an etio-
logic or exacerbating factor of AMD. This article appraises the recent studies investigating the potential link between cataract
surgery and AMD. The following articles were reviewed:

1. Armbrecht AM, Findlay C, Aspinall PA, et al. Cataract surgery in patients with age-related macular degeneration: 1-year out-
comes. ] Cataract Refract Surg. 2003,29.686-693.

2. Lundstrom M, Brege KG, Floren |, et al. Cataract surgery and quality of life in patients with age-related macular degeneration.
Br ] Ophthalmol. 2002,86:1330—1335.

3. Van der Hoeve J. Senile Macula degeneration und senile Linsentrilbung. Graefes Arch Clin Exp Ophthalmol. 1918,98:1-6.

4, Liu Y, White L, LaCroix AZ. The association of age-related macular degeneration and lens opacities in the aged. Am ] Public
Health. 1989,79:765-769.

5. Pollack A, Marcovich A, Bukelman A, et al. Age-related macular degeneration after extracapsular cataract extraction with
intraocular lens implantation. Ophthalmology. 1996;103:1546-1554,

6. Van der Schaft TL, Mooy CM, de Bruijn WC, et al. Increased prevalence of disciform macular degeneration after cataract
extraction with implantation of an intraocular lens. Br  Ophthalmol. 1994;78:441-445,

7. Klein R, Klein BE, Wong TY, et al. The association of cataract and cataract surgery with the long-term incidence of age-related
maculopathy: the Beaver Dam Eye Study. Arch Ophthalmol. 2002,120:1551-1558,

8. Wang J], Klein R, Smith W, et al. Cataract surgery and the 5-year incidence of late-stage age-related maculopathy: pooled find-
ings from the Beaver Dam and Blue Mountains eye studies. Ophthalmology. 2003;,110:1960-1967.

9. Freeman EE, Munoz B, West SK, et al. Is there an association between cataract surgery and age-related macular degeneration?
Data from three population-based studies. Am J Ophthalmol. 2003;135:849-856.

10. Klaver CC, Wolfs RC, Vingerling JR, et al. Age-specific prevalence and causes of blindness and visual impairment in an older
population: the Rotterdam Study. Arch Ophthalmol. 1998,116:653-658.

11, Wang J}, Mitchell PG, Cumming RG, et al. Cataract and age-related maculopathy: the Blue Mountains Eye Study. Ophthalmic
Epidemiol. 1999,6:317-326.

12. Buch H, Vinding T, la Cour M, et al. Risk factors for age-related maculopathy in a 14-year follow-up study: the Copenhagen
City Eye Study. Acta Ophthalmol Scand. 2005:83:409-418,

13 Cruickshanks K, Klein R, Klein BE, et al. Sunlight and the 5-year incidence of early age-related maculopathy: the Beaver Dam
Eye Study. Arch Ophthalmol. 2001;119:246-250.

MARCH 2006 | CATARACT & REFRACTIVE SURGERY TODAY | 27



PEER REVIEW

INTRODUCTION

Van der Hoeve® first reported a case of AMD after cat-
aract extraction in 1918. The association has since been
noted by multiple other groups.*¢ For example, the Na-
tional Health and Nutrition Examination Survey* found
aphakic eyes had increased odds of developing AMD com-
pared with phakic eyes, although Pollack et al® showed in a
retrospective study of patients with bilateral symmetric
AMD that the progression of AMD occurred in the eye that
underwent extracapsular cataract extraction. However,
there have also been some studies'®** that have failed to
demonstrate such an association.

REVIEW OF THE EVIDENCE

An assessment of the literature revealed that no random-
ized controlled trials, meta-analyses, or systematic evalua-
tions are available. However, several other studies have been
undertaken.

The Beaver Dam Eye Study’ was a prospective investiga-
tion into the risk of AMD after cataract surgery. Participants
underwent baseline fundus photography and were re-
examined at 5 (3,684 patients) and 10 years (2,764 patients).
The incidence as well as the progression of preexisting AMD
was documented. After controlling for age, gender, smoking
status, alcohol consumption, and vitamin use, investigators
found that participants with a history of cataract surgery
prior to baseline had a significantly increased risk of AMD
compared with those without such a history. At the 10-year
time point, the relative risk of geographic atrophy and
exudative AMD were 3.2 and 4.3, respectively. Also, cataract
surgery was found to be associated with odds of 2.0 for the
progression of early AMD. Unfortunately, this cohort study
was neither randomized nor controlled.

Wang et al® analyzed data from the Beaver Dam Eye
Study and the Blue Mountain Eye Study in an attempt to
provide more definitive answers on the risk of AMD in
aphakic eyes. Combining the results was possible because
both studies had similar patient demographics and study
designs, including fundus photography at baseline and at
5 years' follow-up as well as comparable photographic clas-
sifications of AMD. The combined data include 6,019 pa-
tients total and represent one of the largest analyses to date.
The pooled data showed that, at 5 years' follow-up, more
than 4% of aphakic eyes developed neovascular AMD com-
pared with only 0.4% of phakic eyes. This difference repre-
sented a fourfold increased relative risk of neovascular AMD
for nonphakic eyes. Also, nonphakic eyes were found to
have odds of 5.7 for developing late-stage AMD lesions (ie,
geographic atrophy or neovascular AMD).

In a similar analysis, Freeman et al® pooled data from
three independent sources, the Salisbury Eye Evaluation, the
Proyecto Vision Evaluation and Research Study, and the
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Baltimore Eye Survey. Participants were screened at baseline
for AMD using either fundus photography or clinical exami-
nation. With regression analyses, the combined results
showed that cataract surgery was significantly associated
with an increased risk of late-stage AMD with an odds ratio
of 1.7. The interpretation of this study’s results is limited,
because the analyses are based on cross-sectional studies
that had slightly different protocols.

Armbrecht et al* recently performed a small, prospective,
nonrandomized cohort study investigating the quality of life
and risk of AMD progression in a cohort of 83 patients.
Subjects were divided into two groups: one underwent
cataract surgery, whereas the other did not. All patients had
early-stage AMD at baseline. The study demonstrated signif-
icantly improved quality-of-life indices for the cataract sur-
gery group, with no evidence of progression of AMD at
1 year postoperatively.

A recent study by Buch et al*? investigated the association
of modifiable risk factors with the incidence of AMD. The
cohort included 946 patients who underwent baseline fun-
dus photography and were followed for up to 14 years. In
the regression analyses, a history of cataract surgery did not
emerge as a significant risk factor for the development of
AMD. The interpretation of the study’s results is severely
limited by a very large dropout rate (fewer than 32% of sub-
jects completed the study to final follow-up).

INTERPRETATION OF THE LITERATURE

The current literature suggests that cataract surgery may
be a predisposing factor for the development or progression
of AMD. Unfortunately, the severe limitations of the avail-
able studies make it difficult to form meaningful conclu-
sions. As no randomized trials are available, the contention
that cataract surgery predisposes patients to AMD may sim-
ply be a coincidental finding derived from a discovery bias.
In other words, rather than an inciting factor for AMD,
cataract surgery may simply reveal preexisting AMD. For
example, patients with early-stage AMD or choroidal neo-
vascular membranes may note vision loss and seek medical
attention and therefore be more likely than patients with-
out such changes to proceed with cataract surgery. This
issue was partially addressed by the Beaver Dam Eye Study,’
in which patients had fundus photography at baseline to
document preexisting disease. However, that study did not
exclude patients with a history of AMD in their contralateral
eye. Given that AMD is frequently bilateral, the eyes that
underwent cataract surgery may have had early-stage
AMD? Nevetheless, as cataract surgery has emerged as a
risk factor for AMD in multiple studies, a significant rela-
tionship cannot be excluded.

Despite the potential risk, ophthalmologists should con-
tinue to recommend cataract surgery to appropriate



A R A AL A T
- H .

mﬁ“ [ 1] 1.akr 'ﬂuﬂmn quﬁa.l. wl [Em

ke e nm, Y ER LY

arl h'ln-l_h-:'lr m-hm:&:‘“ﬂo 'l'rl:i.ﬂ..l. AT e B o]0 TR D
Ulmﬂl_;ﬁlﬂl'h‘ll-t - A o kel Y00 G e Bt T
[l y “a A I v Tl sl 3w il vn e e ael
et e ] e emb b LE L i mnk.:ﬂ.n'.tummm | §T 1% 4L

IL 3. JLN ST W1 R P

]
Mhﬂ"'lrl‘hl"!'l-rmﬂr.-'_ :_l!lmnl.lﬂrlﬂ 1. et

! e il o e of [eetalied Soier el n s
=l 5 "L.'l'ﬂ:l"l.'l."l'_l'k"l'."‘lu"l'l"ﬂ' TR “plﬂr.n'n:
Y P e
. R AHA P, £ i ':::.-m,nrﬁ-%:lm%hm ﬁr::::.“
b B . S ' ke el e B e, ir [ ﬁ:
Mmoo 1 .ﬁ:n w ﬁi{.hrﬂjuuﬂdm hﬁ’i_j r
. 2q "l ] l'.l:!'l.ll 1 -mm-mnm-ru*miuu..p
| 7] ‘Ji*i'-ﬂ““-:l:r* hm““_'r‘lit'lat Ll a1 % Py et t 3
r.l:.l ﬁr #‘ur;iq-l.nn ANy Lo, by e e e e
..I\.I:I'Iul'l' TIhT Tl [ ogh Y Iex T g w.h
e et e "ﬁi&.m T2 M
-:ﬂ-.d.:ml:lﬂ-um ot et d os A pea ol
S B e S b S G e
T‘n-: ANl it bt ety
KT AL FEEEW R T FTL
"l'l-'m

I LTI By ritec e I 0 kot B
el L S 11, BTl cll N (T 3 A Sa 1.

.'rlf ﬂ.ﬂlﬂmhmﬂﬂlnﬂhﬁ_rﬂuﬂuﬂ T

LE L I MLy LA T Ty [ )

: B bl
!.lnl.l T l:[..l' nﬁ' C!:ll'l‘mll.ﬂr“i 4 ver] It thy o1 (e, by ain-
[ bir i L rfrp g B gy g T o e ] iy HY

rur dnc B iH ) !
J'u .:r-:‘llfnthlm.' et o 1 ol e, T ol |y o) MG s

M T oy e sl I.'lh_m-\:l:'ﬁ'hi
H;?,r.l.':?hnﬂ :E Hmﬁ.d:lwm*.d. Lo ni.-.llutu”hﬂhl:'.

’-;' MH:E a:l'lt'a': T I sk ey ﬂ'.i‘u

n.-.ﬂ.'i ko ?ﬁnqrﬂ ':'H;ﬁ?_mw I;hl'dll.'l:,
%“ﬂm“ﬂ'ﬁu ST e st et e
e L T e e !

41
=?

é

i ST D o
T TR T £ e 31 ekt -6 Wi Il s I eirmc f Gy i +m

h - o = Lk
WJHﬁ'.mmMMthi..llﬁ v s T e - shr e 2orkhos bl e
i mmfmmtxwh&nhm n ar—-*(:ir:m

- T
S S S A
Prmeamp Rt i Jh i T
hﬁ L Tr:l;hn.’-ﬂ-lh:1ha;n‘ﬂ
J:& e b S momln, AL

=] 3 J:Hﬂ'

ol N LT b‘l.J'n'l'I.ﬂ:lr-'l LT :t'hi.ﬂ.:.f mﬁ@-u 1S ek - b

!'M?E 2 Wz e iy el 5

hmr'h Idugrrﬂpuﬂmnwu-mruuuu;hiu_.l,ﬁ;m-1|n-..|-- iy vl )

i
W Wk W R ! ek e sl Ty e el sy i T I (ot
a1 s g hamqr r
HHAT L | [F

hh-qtﬂn'.‘#.d:ﬁ-l-',m‘l‘l.:hh-:u .% %f :*u'

H...-..::;mmrumlmmu_rrm n-nnn..iru.r.m mf E-n.r

Lty b ' e

i el :immrﬁ_i‘mm R EAn N

TP XTI - Ty [T A nored] e pr I nrm n-nu.-nf-r.:-:l.-.-

TEr 8 vy wa, B aHH T AT, T i £

SR e e
m:i [

e [T A o

miﬂﬁmﬂahﬁuumﬂﬁm} e g S

W T TR T R G R hﬂ_m Hr tﬁm'ul.-m.;i.i;in-.mw.nh:

= AL -f L At

oy 10 ks ¥ i L -I'uu-nu I"wtmm
N H B H L . . SORIYI |
fra [ar ] | Fer : . n%& Jf'-:rla-n
b v R Pl AL o e b 2 b i it 4o
[, | 3
. 'Ialsmﬁ__ 1-I'|_I'I||:'-l w TEUETLE 4] e, ; "m‘“ﬂ-.,[{'ﬂl

; T Al b m!i.“mﬁrﬂﬂt-m‘lhﬂwuﬂ‘
milin, ' lﬂiﬂﬁmhmﬁ.-mih.i: Hare Iiﬂ:r -'Iﬂ.r.l
B The Fl ] N (D RE Nk N B J b RIETT TN W | 'r.ll'l‘ t-‘llﬁ-':mi"- (N
a0 -lﬁn‘!ih:ﬂ'.ﬂ‘ﬂ- I?ﬂ‘a'lf“- ':l'l;:l'.tll:."r:L + L -
wlkh Ieborllrm 1t .ot u'ﬂ:*mnhhl.-,:ﬂ.‘iﬂnﬁh‘m .n-.lm'l.:'h
4 L3 h-'.ll-tll.-l:'ﬁ.".l'-"h':m cral ol s B
BT b el woook 11Tk [ %

T MLl gtk e, Rl H

A A BEREEN FRHZEH 15 M, o
T B mﬁ
¢ Z-Formd N Lw. oy o 155 FAam

PEER REVIEW

patients with AMD, because the procedure
improves their visual function as well as quality of
life.2?

PRESUMED PATHOGENESIS

There are essentially two proposed pathophysi-
ologic mechanisms to explain the purported rela-
tionship between cataract surgery and AMD. The
first implicates photo-oxidative damage from light
toxicity as the inciting agent. Phototoxicity is pre-
sumed to be a culprit in the pathogenesis of AMD,
and cumulative light exposure has been associated
with an increased risk of the disease** Cataract
surgery subjects the macula to potential photo-
toxicity intraoperatively through the operating
microscope. Also, the replacement of the natural
lens with an |OL may subject the retina to a life-
time of increased exposure to light of different
wavelengths, particularly blue light for modern
IOLs.

A second theory suggests that surgical trauma
may induce inflammation that can trigger progres-
sive AMDS Inflammation is presumed to incite
angiogenic factors that may promote neovascular-
ization and the formation of choroidal neovascu-
lar membranes.

BOTTOM LINE

Unfortunately, the literature on the association
between cataract surgery and AMD is inconsis-
tent. As both AMD and cataracts occur in the
aged and potentially share risk factors, it is difficult
to comment on a definitive relationship without
well-designed, randomized, controlled trials. Only
with such studies can ophthalmologists confident-
ly conclude whether an association truly exists. In
the meantime, physicians should advise patients
that progressive AMD is a potential risk of cataract
surgery and follow patients postoperatively for the
development or progression of the disease. m
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