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Abstract

Introduction: There are several common features between age-related cataract and knee osteoarthritis. Both disorders are associated with
serum immunoglobulin E levels, connective tissue growth factor, and oxidative stress. Musculoskeletal disorders have been identified as
the most common comorbidities in patients with age-related cataract, with knee osteoarthritis being the most frequent. Therefore, the
authors aimed to further investigate this association, considering the severity of these disorders.

Materials and Methods: In this study, data from 350 knee joints and 350 eyes were analyzed. The severity of knee osteoarthritis was
assessed radiographically using the Kellgren-Lawrence (KL) grading system. The severity of cataracts was evaluated based on the degree of
opacification, using the Lens Opacities Classification System I11.

Results: Cataract grades were significantly lower in KL grade 0 compared to other grades for cortical cataract and posterior subcapsular
cataract. Additionally, cataract grades were significantly lower in KL grade 1 compared to grades 3 and 4 for posterior subcapsular
cataract. There were significant positive correlations between knee osteoarthritis grades and the grades of nuclear cataract,
cortical cataract , and posterior subcapsular cataract

Conclusions: There is a significant relationship between age-related cataracts and knee osteoarthritis in terms of disease severity.
Beyond their association with aging, these two conditions may share common pathophysiological features. This study may provide

new insights into the mechanisms underlying age-related cataracts and knee osteoarthritis.
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Introduction

Cataract refers to a lens disorder characterized by
the loss of lens transparency, and cataracts are
common  causes  of visual  impairment and
blindness  (1,2). Age-related cataract is the
most common form, characterized by progressive
clouding of the normal lens (2). Advanced age is
the main risk factor for age-related cataract; its
prevalence increases as the people age and
often develops after 50 years of age (1-3). Other
risk  factors include lower education levels and
diabetes (3), although all these factors

interact with genetic and environmental
components  (1). The treatment for age-
related cataracts is surgical intervention,

which involves replacing the cloudy lens with an
artificial intraocular lens and also prevents many
complications associated with cataracts (4,5).

Knee osteoarthritis is a very common chronic
joint disease and represents a significant global
health problem and burden, particularly
associated with advanced age and obesity (6). The
symptomatology of ~ knee  osteoarthritis  is
characterized by joint pain that worsens with use
and improves with rest (7). The
pathological process is complex, leading to the
degeneration  of  articular  cartilage  and
deterioration  of  joint  structures  (8). In
knee osteoarthritis, to relieve pain and improve
function, conservative treatments that
provide only  symptomatic relief, semi-invasive
procedures with questionable ability to reverse the
pathological process, and surgical interventions
are recommended in severe cases (7-9). There

are several common  features between  age-
related cataracts and knee osteoarthritis.
For instance, serum immunoglobulin E
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levels (10,11), connective tissue growth factor (12,

13), and oxidative stress (14,15) have been
associated with both age-
related cataracts and knee osteoarthritis.
Additionally, various comorbidities have been

observed in patients with age-related cataracts,
with musculoskeletal disorders being the most

prevalent, and knee osteoarthritis identified as
the most  frequent  (16).  Therefore, the
relationship between  age-related cataracts and
knee osteoarthritis warrants further

investigation. In this study, the authors aimed
to explorethe previously underexamined relationsh
ip  between age-related  cataracts and  knee
osteoarthritis, considering the
severity of both conditions.

Materials and Methods

After obtaining ethical approval (decision number:
2025-02-10;  date: 28 February 2025), a
retrospective  analysis conducted using
previously collected data. Data from June 2024 to
February 2025 were included in the analysis. The
study adhered to the ethical standards outlined in
the Declaration of Helsinki. Cases were selected
based on the following inclusion and exclusion
criteria.  Inclusion  criteria  included  knee
osteoarthritis, age-related cataract, age of at least
50 years, and complete evaluation parameters.
Exclusion criteria comprised secondary knee
osteoarthritis, cataract types other than age-related
cataract, age under 50 years, history of knee or eye
surgery, absence of a knee or eye, and incomplete
evaluation parameters. A total of 175 patients with
both knee and ocular data were included in the
study. Consequently, data from 350 knee joints
and 350 eyes were analyzed. The severity of knee
osteoarthritis was assessed radiographically using
the Kellgren-Lawrence grading system (17). This
widely used classification grades osteoarthritis
severity from 0 (normal) to 4 (severe). Cataract
severity was evaluated based on the degree of lens
opacification  using the Lens  Opacities
Classification System III (18), a system commonly
employed by ophthalmologists to grade cataract
severity. In this study, patients were classified
according to the Kellgren-Lawrence grading
system. The groups then compared
statistically based on the severity of cataracts.
Additionally, a statistical correlation analysis was
conducted to examine the relationship between

was

were

age-related cataracts and knee osteoarthritis,
taking into account the severity of both
conditions.

Ethical Approval: The ethical approval

(Decision Number: 2025-02-10,

Date: 28.02.2025) was granted ~ by the  Ethics
Committee of the University of Health Sciences
Van Training and Research Hospital. This study
was conducted in accordance with the Declaration

of Helsinki. Written informed consent was
obtained from all participants.
Statistical Analysis: Statistical analysis was

performed using IBM SPSS Statistics version 27.
The analyses followed the recommendations for
reporting statistics in medical literature (19). The
Kolmogorov-Smirnov test assessed the normality
of distribution for continuous variables. Since the
dataset exhibited a skewed distribution, non-
parametric tests were employed. Specifically, the
Independent Samples Kruskal-Wallis test was used
to  compare knee  osteoarthritis  groups.
Significance values were adjusted by the
Bonferroni correction for multiple tests. The
Spearman test was applied to determine the
significance of correlations. Data for group
comparisons are presented as median (IQR) and
mean + SD. Correlation data are reported as r and
p values. A p-value < 0.05 was considered
statistically significant.

Table 1: Baseline characteristics of subjects.

Age, years 64.06%8.28 (50-88)

0
Female, n (%) 137 (78.29)
Weight, kg 78.70+11.64 (47-110)
Height, m 1.5940.09 (1.40-1.85)

2
BMI, kg/m 31.4745.10 (20.34-47.61)
Education, n

’ 14/75/50/27/9
(a/b/c/d) (A4/75/30/21/9)
Kellgren-Lawrence
orade, n (24/151/104/50/21)
(0/1/2/3/4)
Nuclear cataract 3.21£1.12 (0.0-6.0)
grade
Cortical cataract 1.78£1.43 (0.0-5.0)
grade

Posterior subcapsular
cataract grade

0.83%1.21 (0.0-5.0)

(a/b/c/d): (none/primary/high school/university); Data of
continuous variables were presented as mean £ SD (min-
max).

Results

Table 1 presents the baseline characteristics of the
subjects. A total  of 175 patients  were
investigated, with a mean age of 064.06 * 8.28
years (range 50-88), a female proportion of
78.29%, and a mean BMI of 31.47 + 5.10 kg/m?
(range 20.34—47.61). For a total of 350 knee joints,
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the Kellgren-Lawrence grades (0/1/2/3/4)
were distributed as follows: 24, 151, 104, 50, and 21,
respectively. For a total of 350 eyes, the mean = SD

(range)grades for nuclear cataract, cortical cataract,a
nd posterior subcapsular cataract were 3.21 £ 1.12
(0.0-6.0), 1.78 £ 1.43 (0.0-5.0), and 0.83 = 1.21

Table 2: The comparison of knee osteoarthritis grades for age-related cataract grades.

KLG 0 KLG 1 KLG 2 KLG 3 KLG 4 PV
(n=24) (n=151) (n=104) (n=50) (n=21)

NC grade 3.0 (1.0) 3.0 (2.0) 3.0 (1.0) 3.0 (1.0) 3.0 (2.0) 0.066
2.7140.75 3.17+1.15 3.3541.07 3.3241.13 3.10%1.34

CC grade 0.5 (2.0) 2.0 (2.0) 2.0 (3.0) 2.0 (2.25) 2.0 (3.0) 0.025
0.96%1.12 1.73£1.30 1.85+1.58 1.98+1.45 2.29%1.55

PSC grade 0.0 (0.0) 0.0 (1.0) 0.0 (2.0) 1.0 (2.0) 1.0 (2.0) <0.001
0.1740.38 0.72%1.16 0.91£1.25 1.04%1.21 1.48+1.47

pKWB 0 vs 1: 0.011€C, 0.036PSC 1vs 3: 0.212€€, 0.031P5C

0 vs 2: 0.009¢€, 0.0067S¢
0 vs 3: 0.004€¢, 0.001PSC
0 vs 4: 0.003¢¢, 0.001PS¢
1 vs 2: 0.785¢C, 0.2067S¢

1vs 4: 0.161¢C 0.006PS¢
2 vs 3: 0.450€¢€, 0.268PSC
2 vs 4: 0.223€C  0.0447s¢
3 vs 4: 0.534€C, 0.263P5C

KLG: Kellgren-Lawrence grade; NC: Nuclear cataract CC: Cortical cataract; PSC: Posterior subcapsular cataract; pXW: Kruskal-

Wallis test; pKWB: Kruskal-Wallis with Bonferroni correction.

Table 3: The correlation of knee osteoarthritis grade with age, BMI, and cataract grade.

Age BMI Nuclear cataract grade Cortical cataract grade PSC grade
r 0.257 0.270 0.121 0.137 0.215
p 0.001 0.001 0.024 0.010 0.001

PSC: Posterior subcapsular cataract; The Spearman test was used in correlation analysis.

(0.0-5.0), respectively. Table 2 presents the
comparisons between knee  osteoarthritis groups
(Kellgren-Lawrence grades) for age - related
cataract grades  (cataract  severity). Multiple
comparisons were not performed for nuclear
cataract grade because the Independent Samples

Kruskal-Wallis test did not show significant
differences across samples (p = 0.060).
Specifically, significantly lower cataract

severity were observed in Kellgren-Lawrence
grade 0 compared to other grades for cortical
cataract, and postetior subcapsular
cataract. Kellgren-Lawrence grade 1 showed
significantly lower cataract severity than grades 3
(p = 0.031) and 4 (p = 0.000) in terms of posterior
subcapsular  cataract. Additionally, Kellgren-
Lawrence grade 2 showed significantly lower
cataract severity than grade 4 (p = 0.044) in terms
of posterior subcapsular cataract. However, no
significant differences were found in
other comparisons. Table 3, the
correlations between knee osteoarthritis grade
and age, BMI, and age-related cataract grades are
presented. Knee osteoarthritis grades were found
to be significantly correlated with age (r = 0.257, p

In

= 0.001), BMI (r = 0.270, p = 0.001), and with
nuclear cataract (r 0.121, p = 0.024),
cortical cataract (r 0.137, p =

0.010), and posterior subcapsular  cataract (r
0.215, p = 0.001).

Discussion

In this comparative and correlational study, the
authors aimed to evaluate the association between
age-related cataracts and knee osteoarthritis. For
this end, comparisons were made between knee
osteoarthritis grades in terms of cataract severity.
Additionally, correlations were made between
knee osteoarthritis and age-related cataracts in
terms of the severity of these conditions. The
results demonstrated that higher grades of knee
osteoarthritis corresponded to higher cataract
grades, and a positive correlation was found
between the severity of knee osteoarthritis and
age-related cataracts. These findings suggest that
these diseases are related and may share similar
underlying  pathophysiological =~ mechanisms.
Previous studies have demonstrated that age-
related cataracts and knee osteoarthritis share
several common features. Findings from
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various studies  have revealed that serum
immunoglobulin E levels (10,11), connective
tissue growth factor (12,13), and oxidative stress
(14,15) are associated with both age-related
cataracts and knee osteoarthritis. Additionally,
research has shown that patients with age-related
cataracts often have multiple comorbidities, with
musculoskeletal disorders-particularly knee
osteoarthritis-being the most prevalent (16). These
findings suggesta relationship between age-
related cataracts andknee osteoarthritis and provid
e a strong foundation for the present study.
Therefore, this study is grounded in logical and
scientific rationale. ~ Although the association
between age-related cataract and
knee osteoarthritis has been previously reported
in the literature (16,20), the relevant studies are
limited. The present study provides the additional
evidence demonstrating a relationship
between the severity of age-related cataract and
the severity of knee osteoarthritis. Specifically, the
current results show that patients with advanced
knee osteoarthritis also tend to have more severe
cataracts, particularly posterior
subcapsular cataracts, and that there is a positive
but not strong correlation between the severity of
these two conditions. These results seem to be
compatible with the results of the study by Biger
et al. (20). Based on the
current findings and existing literature, it can be
argued that age-related cataract and
knee osteoarthritis  are  related and  may
share similar developmental pathophysiological
mechanisms.

Study Limitations: The following potential
limitations should be considered when reviewing
the results of this study. Firstly, since this study is
a retrospective analysis, it may carry risks of bias,
missing data, and unpredictable
influencing factors. Another potential limitation is
that it is a single-center study with a relatively
small sample size and strict selection criteria;
thus, the generalizability of the results may be
limited. In addition, these preliminary findings
should be expanded upon or confirmed by future
studies. Lastly, the discussion may lack depth due
to the limited literature available on the research
topic.

Conclusions

In conclusion, there is a significant relationship

between age-related cataracts and knee
osteoarthritis. Beyond their association with
aging, these ~ two  conditions  may  also
share common pathophysiological features. The

present study may provide new insights into age-
related cataracts and knee osteoarthritis.
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