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Aim: The aim of our study was to retrospectively evaluate the effectiveness and safety of 

cataract surgery and intraocular lens implantation (IOL) for patients aged 90 years or older, 

whom we define as “very elderly.”

Methods: The study involved a total number of 122 patients (122 eyes) with senile cataracts. 

The mean age of patients was 91.2 ± 2.3 years (range 90–100 years old). Phacoemulsification 

(phaco) was done on 113 of 122 eyes, and 9 of 122 eyes had extracapsular cataract extraction 

(ECCE). Postoperative visual acuity and intraocular pressure (IOP) were analyzed on the first 

postoperative day, 3 months after surgery, and 6 months after surgery.

Results: Best corrected visual acuity (BCVA) improved in 100 of 122 eyes (82.0%). BCVA 

remained the same in 20 of 122 eyes (16.4%) and decreased in 2 of 122 eyes (1.6%), mainly 

because of coexisting age-related macular degeneration (AMD). The BCVA 3 months after 

surgery was $0.8 in 23 of 122 eyes (18.9%), between 0.5 and 0.7 in 28 of 122 eyes (22.3%), 

and between 0.2 and 0.4 in 33 of 122 eyes (27.1%). We found significant implications of cataract 

surgery on decreasing IOP in the studied group of patients suffering from glaucoma compared 

to the patients without glaucoma.

Conclusion: Advanced age is not a contraindication for cataract surgery. The results of the 

study showed that when systemic conditions are stable, both phaco and ECCE with IOL for 

very elderly patients are effective and safe.

Keywords: very elderly patients, cataract surgery, postoperative best corrected visual acuity, 

intraocular pressure

Introduction
Age-related ocular diseases such as cataracts will assume increasing importance in 

the public health of the Polish nation. Cataracts are a common cause of visual acuity 

(VA) loss and reduced quality of life in the elderly population.1

Over the last few years, life expectancy in Poland has been increasing steadily, and 

forecasts for the future are optimistic. For men, this rate is predicted to grow from the 

current 70.4 years to 77.6 years by 2035, while for women, we can expect an increase from 

78.8 years to 83.3 years (compared with 56.0 and 61.6 years, respectively, in 1950).2

The occurrence of cataracts is strongly related to aging; however, there is little 

information in the literature on the final visual results and safety of cataract surgery 

and intraocular lens (IOL) implantation in the group defined as “very elderly.”3,4

In a study of 802 consecutive cataract operations, Berler found that patients .88 years 

of age were at increased risk of complications compared with those under 88.5 

Syam et al also found a higher incidence of complications, in a retrospective study of 
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perioperative complications of cataract surgery in a group of 

very elderly patients, although the studied group was small 

(34 eyes from 21 patients).6

The number of patients eligible for cataract surgery is 

predicted to increase as a result of greater surgical safety and an 

increase in the proportion of elderly people in the population.7 

Furthermore, visual impairment leads to reduced quality of 

life, poorer general health, and increased mortality.8,9

Cataracts are one of the conditions responsible for 

impaired vision in the very elderly. The decrease of vision is a 

serious risk factor for loss of balance, perhaps leading to falls 

and injury. Many risk factors for falling among elderly people 

have been identified in epidemiological studies, including poor 

vision.10 Hip fractures in the elderly are commonly caused by 

falls. The authors established that cataract surgery is an effec-

tive intervention to reduce the risk of falls in elderly patients 

with cataract-related visual impairment.11–13

The aim of our study was to retrospectively evaluate 

the effectiveness and safety of cataract surgery and IOL 

implantation in patients aged 90 years or older, whom we define 

as “very elderly.” Visual outcomes and their relation to the 

coexisting disorders and to the complications were analyzed.

Methods
The study was retrospectively conducted between 2008 and 

2010 at University Hospital No 5 of the Medical University of 

Silesia. The study involved a total of 122 patients (122 eyes) 

with senile cataracts. All operations were performed by 

surgeons from the Special Cataract Clinic, who are all highly 

experienced in phacoemulsification (phaco).

In this study we included patients .90 years old, who had 

significant bilateral cataracts causing impairment of visual 

functions not correctable by glasses (best corrected visual 

acuity [BCVA] worse than 0.7), or with unacceptable glare, 

polyopia, or reduced quality of vision attributable to cataracts. 

The exclusion criteria were age under 90 years, a preoperative 

BCVA of 0.7 or better, a baseline endothelial cell density of 

less than 1500 cells/mm2, uncontrolled glaucoma, and physi-

cal or mental disability that would make it difficult to perform 

the surgery. The mean age of the patients was 91.2 ± 2.3 years 

(range 90–100 years old). Surgery was performed on 43 men 

(mean age 90.4 years) and 79 women (mean age 91.5 years). 

Phaco was done on 113 of 122 eyes and 9 of 122 eyes had 

extracapsular cataract extraction (ECCE).

Surgical techniques
Phaco was developed in 1967 by Charles D Kelman and is now 

the most common technique used in developed countries.14 

It involves the use of ultrasounds to emulsify the cataractous 

lens through a small incision (1.8–3.2 mm). The artificial IOL 

is inserted directly to the lens capsule.

ECCE involves the removal of the cataractous lens while 

the posterior capsule is left intact to allow implantation of 

an intraocular lens. The lens is removed through a large 

(usually 10–12 mm) incision. This method may be indicated 

for patients with very hard cataracts.

The type of anesthesia used depended on the preference 

of the surgeon and general condition of the patient. These 

included topical drop anesthesia in 110 of 122 patients, sub-

Tenon’s and peribulbar anesthesia in 10 of 122 patients, and 

general anesthesia only in two cases because of inability to 

understand verbal commands. 

During the clinical examination on the day of surgery, 

visual and clinical data were collected prospectively. Ocular 

comorbidity was defined as: coexisting ocular disease 

identified preoperatively that was likely to limit the final VA 

outcome. The Snellen VA was converted to decimal values 

for statistical calculations.

The primary outcome measures were postoperative BCVA, 

intraocular pressure (IOP) using Goldmann Applanation 

Tonometry, and intraoperative and postoperative complications. 

Postoperative VA and IOP were analyzed on the f irst 

postoperative day, 3 months, and 6 months after surgery.

The statistical analysis was carried out using the Statistica 

10.0 PL (StatSoft, Inc., Tulsa, OK, USA) with Student’s t-test 

performed for normal distribution (preoperative IOP between 

patients with and without coexisting glaucoma, pre- and 

postoperative IOP in both groups) of the results in the study 

groups, or the Mann–Whitney U test in non-normal distribution 

(postoperative IOP between patients with and without coexisting 

glaucoma). Analysis of variance (ANOVA) with Tukey’s HSD 

post-hoc test was applied to compare the first day, 3 months, 

and 6 months after surgery. For all statistical tests, a P-value of 

,0.05 was considered to indicate statistical significance.

All subjects gave an informed consent before partici-

pating in the study, and research followed the tenets of the 

Declaration of Helsinki.

Results
In the group of 122 eyes, 41 (33.6%) had no ocular comorbid-

ity identified before surgery. The 81 eyes (66.4%) with ocular 

comorbidity included 54 (44.3%) with age-related macular 

degeneration, 26 (21.3%) with glaucoma, 15 (12.3%) with 

pseudoexfoliation syndrome, 8 (6.6%) with corneal opacity, 

15 (12.3%) with hypertensive retinopathy, and 9 (7.4%) with 

diabetic retinopathy.
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Mean postoperative scores were significantly better 

compared to the preoperative level. The BCVA was #0.1 

in 94 of 122 eyes (77.1%), between 0.2–0.4  in 24 of 

122 eyes (19.7%), and between 0.5–0.7 in four of 122 eyes 

(3.3%). The postoperative BCVA 3 months after surgery 

was $0.8 in 23 of 122 eyes (18.9%), between 0.5–0.7 

in 28 of 122 eyes (22.3%), and between 0.2–0.4 in 33 of 

122 eyes (27.1%).

VA improved in 100 of 122 eyes (82.0%), remained the 

same in 20 of 122 eyes (16.4%), and decreased in two of 

122 eyes (1.6%), mainly because of coexisting age-related 

macular degeneration (AMD).

We found signif icant difference between pre- and 

postoperative VA on the first day, 3 months, and 6 months 

after cataract surgery. We also found significant difference 

between VA measured on the first day and 3 months after 

surgery, but there was no difference between the 3-month and 

6-month postoperative VA. We did not observe significant 

differences in VA between patients operated on with phaco 

and ECCE between 3 months and 6 months after surgery. 

The results are presented in Table 1 and Figure 1.

We found significant difference in preoperative IOP 

between patients with and without coexisting glaucoma 

(17.7 ± 3.4 mmHg versus 14.8 ± 2.4 mmHg, P = 0.002).

On the first postoperative day we observed a decrease of 

IOP in the group of glaucoma patients (14.2 ± 2.4 mmHg), 

but there was no difference in IOP compared to patients 

without glaucoma (14.5 ± 2.5 mmHg). Postoperative IOP 

had significantly decreased in glaucoma patients com-

pared to the preoperative period (17.7 ± 3.4 mmHg versus 

14.2 ± 2.4 mmHg, P = 0.002). We found no difference in 

IOP on the first day, 3 months, and 6 months after surgery. 

Results are presented in Figure 2.

The most frequent complications following cataract 

surgery in very elderly patients in our study were pos-

terior capsule tear without vitreous loss and corneal 

decompensation. Both were found in three patients (2.5%). 

A dropped nucleus and vitreous loss were found in only one 

eye (0.8%). Postoperative uveitis occurred in two eyes (1.6%). 

The overall complications rate in the studied group of very 

elderly patients was 8.2%.

Discussion
Cataracts are one of the most frequent reasons for visual 

impairment around the world. Cataracts in very elderly 

patients can cause progressively painless vision loss. Because 

of the demographic shift in developed countries toward older 

age, the prevalence of cataracts in the population as a whole 

has increased. It is difficult to perform cataract surgery on an 

elderly patient owing to additional difficulties like coexist-

ing systemic disorders, the difficulty of patient cooperation 

during surgery, higher incidence of hard nucleus, smaller 

pupil size and high rate of pseudoexfoliation syndrome. We 

found little evidence to support the hypothesis that age alone 

is a risk factor for the intraoperative complications of phaco 

cataract surgery.

The lack of data on very elderly patients may be due to 

the relatively few patients of this age who have undergone 

cataract surgery. Guzek et al had only 84 patients .80 years 

of age in a group of 1000 cases of cataract surgery;15 Davison 

conducted a study of 2839 patients wherein only 1.3% of the 

patients were aged $90 years.16

Many elderly people have ocular and systemic 

comorbidities. In a UK National Cataract Surgery Survey, one 

in three participants had a pre-existing ocular condition that 

could significantly affect cataract surgery outcomes.17 In that 

study, AMD was present in 15% of the participants, glaucoma 

in 10%, and diabetic retinopathy in 3%. The prevalence of 

these conditions, as expected, increased with age.

In the Medical Research Council Assessment  and man-

agement of older people in the community trial, the authors 

found that in both men and women aged $90 years, AMD is 

the most important cause of visual loss (55.6% and 53.7%), 

and cataracts were the cause of visual loss in 33.3% and 

24.1%, respectively.1

Berler found that in patients under 88 years, 90.5% of 

eyes with complicated cataract surgery achieved a VA .6/12, 

compared with only 40% of complicated cataract cases 

when patients were .88 years old.5 In a previous study, 

Westcott et al found that age is a significant determinant of 

visual outcome, with the odds of a patient with no comorbidity 

Table 1 Details of follow-up and visual outcomes in very elderly 
patients following cataract surgery

Mean SD Median Minimum Maximum

Age (years) 91.20 2.30 90.00 90.00 100.00
IOL power  
(diopter)

22.70 2.80 22.50 16.00 35.00

BCVA – before  
surgery

0.09 0.13 0.04 0.01 0.70

BCVA – day 1  
after surgery

0.31 0.29 0.20 0.01 1.00

BCVA – 3 months  
after surgery

0.39 0.29 0.40 0.01 1.00

BCVA – 6 months  
after surgery

0.36 0.25 0.30 0.01 0.90

Abbreviations: BCVA, best corrected visual acuity; IOL, intraocular lens; 
SD, standard deviation.
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Figure 1 Visual acuity in the studied group (n = 122) of very elderly patients before and after cataract surgery (ANOVA).
Abbreviations: ANOVA, analysis of variance; Min–Max, minimum to maximum.

achieving acuity VA of .6/12 being 4.6 times higher in the 

60–69 year old age group than in those .80 years old.18

Our study supports these observations and others. 

Lundström et al have shown improvement in VA in 84.3% 

of patients .85 years.19 Similarly, a study carried out by 

Applegate et al has shown improved VA in a majority of the 

patients (88%) above 70 years old following cataract sur-

gery.20 Our study showed that postoperative VA improved in 

84% of cases. VA remained the same in 16.4% and deterio-

rated in 1.6% of the cases; this deterioration was attributed 

in 62.2% of the cases to the underlying advanced AMD.

The incidence of early postoperative IOP increase is 

reported to be 2.3%–8.9% in all cataract extractions.21 

In another study, Kim et  al found more frequent (22.0%) 

increased IOP on the first postoperative day following 

cataract surgery.22 The extent of such an early IOP increase 

was reported to be related to anterior chamber inflammation 

and prostaglandin release, capsulorhexis size, or residual 

viscoelastic material in the anterior chamber.23 In contrast to 

the results of that study, in our study’s group of elderly patients 

we did not find that cataract surgery resulted in an increase of 

the IOP on the first postoperative day, 3 months, and 6 months 

after surgery; we also found significant decrease of the IOP 

in patients with preoperatively existing glaucoma.

It is not surprising that AMD was the primary cause of 

visual impairment in the studied group of patients after cata-

ract surgery – that is consistent with results presented by other 

authors.5 In the newest study, Owen et al report the prevalence 

of late AMD standardized to the UK population aged 50 years 

or older was 2.4%, increasing to 4.8% in those aged 65 years 

or older, and 12.2% in those aged 80 years or older.24

In another study, Jonasson et al found a higher prevalence 

of AMD in the studied group.25 The prevalence of early AMD 

was 12.4% for those aged 66–74 years and 36% for those 

aged $85 years. This is consistent with the results of our 

study. The authors concluded that persons aged $85 years 

have a 10-fold higher prevalence of late AMD than those 

aged 70–74 years.25 Surgery is an effective treatment for age-

related cataract-induced visual loss, though some clinicians 

suspect that such an intervention may increase the risk of 

worsening underlying AMD, and thus may have deleterious 

effects on vision.

Casparis et  al found no significant difference in the 

development of AMD between groups in the immediate 

cataract surgery group versus patients in the delayed surgery 

group.26 The authors suggested that the immediate surgery 

group fared better with quality of life outcomes than the 

delayed surgery group;26 however, even in patients with AMD, 
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where central vision is lost, the peripheral visual field necessary 

for confident navigation can be improved by cataract surgery, 

and can improve quality of life for very elderly patients. In a 

series of studies, it was found that reduced contrast sensitivity 

and visual field size, rather than VA, were more strongly 

associated with falls and fractures in elderly people.27,28 

Although 27.7% of the AMD patients have not obtained a 

significant improvement of BCVA, in contrast to some previous 

studies we also have not observed a deterioration of VA in an 

observation period of 6 months.29,30
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Conclusion
The results of the study showed that when systemic condi-

tions are stable both phaco and ECCE with IOL implantation 

for very elderly patients are effective and safe. Advanced age 

is not a contraindication for cataract surgery. Restoration 

of visual function, especially in people with severe VA 

reduction, has a positive impact on the psychological state 

of patients.
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