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Purpose: To investigate the prevalence of scleral hyaline plaque among older adults in the city of 

Niterói in southeastern Brazil. A second goal was to assess the correlation between scleral hyaline 

plaque and several age-related diseases, including eye diseases and systemic diseases.

Methods: The study sample comprised 667 participants who were followed for 15 months. The 

study had a prospective, longitudinal, observational design that established inclusion and exclusion 

criteria. The following variables were selected for correlation with scleral hyaline plaque: sex, 

age, age range, iris color, ethnicity, presence of cataract, moderate to high myopia, age-related 

macular degeneration (AMD), diabetes mellitus, systemic arterial hypertension, degenerative 

arthritis, and osteoporosis. These correlations were assessed by means of the χ2 test and Student’s 

t-test. Multivariate analysis was performed to exclude factors that were potentially associated with 

aging exclusively but that did not have a direct relationship with hyaline plaque. Binary logistic 

regression was used to calculate odds ratios, significance, and confidence intervals.

Results: Scleral hyaline plaques were found in 177 patients (17.54%). There was a statistically 

significant association between the presence of hyaline plaques and sex (female), age range 

(70 years old), ethnicity (Caucasian), cataract, moderate to high myopia, systemic arterial 

hypertension, degenerative arthritis, and osteoporosis (P0.05). On multivariate binary logistic 

regression analysis, only female sex, age range (70 years), moderate to high myopia, and 

degenerative arthritis exhibited significant correlation.

Conclusion: The prevalence of scleral hyaline plaque in the present study was higher than in 

previous reports in the medical literature. Several age-related diseases exhibited a correlation 

with scleral hyaline plaque. The most significant factors associated with scleral hyaline plaque 

were advanced age, female sex, moderate to high myopia, and degenerative arthritis.

Keywords: age-related eye diseases, age-related systemic diseases, factors associated with 

age-related disorders

Introduction
Scleral hyaline plaque is a result of an age-related hyaline degeneration of the sclera 

and is usually asymptomatic. The scleral area affected becomes thin and slightly 

depressed. The lesions are described as bilateral, symmetric, well-defined, and with 

a vertically ovoid shape. Sometimes lesions appear as rectangular areas of increased 

scleral translucency.1–4 They are usually located before the insertion of the medial and 

lateral rectus muscles, and possibly cause calcification, turning translucent, and thus 

obtaining a whitish color.2,4–6

Many of the articles published on scleral plaque were written 30–50 years ago. 

Some authors consider scleral hyaline plaque as a minor degenerative condition, due 

to its asymptomatic nature. Some patients may exhibit specific characteristics like 
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calcification and its radiological images.7–9 The purpose of 

this present study was to assess the prevalence of scleral 

hyaline plaque and identify factors and comorbidities asso-

ciated with its onset.

Methods
The study population comprised 667 individuals who 

underwent ophthalmological consultations at a university 

hospital. With respect to study design, the present study was 

a prospective, longitudinal, observational study.

The study complied with the Norms and Considerations 

for Human Research (National Health Council Resolution 

196/1996 Ref: CAAE:01111312900005243) and was 

approved by The Research Ethics Committee of The School 

of Medicine. All the participants signed informed consent 

form. Inclusion and exclusion criteria were established to 

obtain a homogeneous sample.

All patients older than 50 years old who underwent an 

ophthalmological consultation at Antonio Pedro University 

Hospital in Niterói in southeastern Brazil were subjected 

to the inclusion criteria. The study was conducted from 

January 2013 to April 2014, resulting in the initial inclusion 

of 2,000 patients. Medical consultations were scheduled at 

6-month intervals in each case.

The exclusion criteria included all conditions liable to 

affect the ocular surface, such as prolonged use of eye drops 

(ocular lubricants, topical steroids, and antiglaucoma agents), 

chronic use of systemic corticosteroids, previous intraocular 

surgery, glaucoma, rheumatic diseases (systemic lupus ery-

thematosus, rheumatoid arthritis, and scleroderma), scleritis, 

uveitis, a history of ocular trauma, and pterygium and other 

conjunctival degenerations. The application of the inclusion 

and exclusion criteria resulted in a sample of 667 participants. 

In most cases, exclusion was due to cataract surgery or the 

use of ocular lubricants for dry eye treatment.

Personal epidemiological data (sex, ethnicity, age, and 

iris color) as well as information on the participants’ past 

clinical history and medications used were collected for the 

study. All of the participants underwent an ophthalmological  

examination, which included the following components: 

best-corrected visual acuity, assessed using the Snellen chart; 

intraocular pressure, measured with a Goldmann tonometer; 

indirect ophthalmoscopy (Welch Allyn, Inc. Skaneateles 

Falls, NY, USA); and slit lamp biomicroscopy of the anterior 

segment. Slit lamp biomicroscopy allowed the analysis of the 

scleral hyaline plaques and their classification as the complete 

or incomplete form according to their size and aspect of the 

scleral surface. Bilateral and symmetric plaques as well as 

lesions measuring more than 2 mm (Figure 1) were classified 

Figure 1 Biomicroscopy of anterior segment. scleral hyaline plaque – Complete form.

Figure 2 Biomicroscopy of anterior segment – scleral hyaline plaque – incomplete form.

as complete plaques. However, bilateral but asymmetric 

plaques and lesions measuring less than 2 mm were con-

sidered incomplete (Figure 2). The evolution of the plaques 

(increase in size) was assessed during the follow up.

investigated variables
scleral hyaline plaque
The plaque (complete or incomplete) could be considered as 

present or absent. In addition, characteristics such as plaque 
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size, position, and symmetry were taken into consideration. 

To improve the statistical analysis, the hyaline plaque 

variable was categorized as binary: absent (absence of hyaline 

plaque) or present (presence of complete or incomplete 

scleral hyaline plaque).

Personal epidemiological and clinical data
Variables related to factors possibly associated with scleral 

hyaline plaque were investigated. Such variables included 

the following: age (for the purpose of statistical analysis, this 

was categorized as 69 years and 70 years); sex (male, 

female); ethnicity (Latino, Caucasian, Afro-descendant, 

or other); iris color (light iris [blue and green], dark iris 

[brown]); moderate to high myopia (equal to or greater 

than four spherical diopters on refractive examination); 

age-related macular degeneration (AMD) (independent 

assessment of the wet and dry types); cataract (with visual 

acuity less than 20/40 on the Snellen chart); osteoporosis; 

degenerative arthritis; diabetes mellitus (both insulin- and 

non-insulin-dependent types); and systemic arterial hyper-

tension. The variables moderate to high myopia, age-related 

cataract, AMD, diabetes mellitus, and systemic arterial 

hypertension were categorized as binary (present or absent), 

regardless of the stage of the disease progression. Interest-

ingly, degenerative arthritis and osteoporosis were observed 

in their highest degree of the disease. Most patients with 

degenerative arthritis had done a knee prosthetic replace-

ment surgery. Similarly, some patients with osteoporosis 

had undergone femur fracture repair surgery or treatment for 

scoliosis. These variables were also categorized as binary 

variables (absent or present).

statistical analysis
To determine factors possibly associated with scleral 

hyaline plaques, statistical tests were used to analyze the 

correlation between the presence of plaques and the variables 

corresponding to the eye, systemic diseases, and to the 

participants’ personal epidemiological data.

The χ2 test was used to determine the association between 

hyaline plaque and the variables sex, age range, ethnic-

ity, AMD, cataract, moderate to high myopia, iris color, 

osteoporosis, degenerative arthritis, diabetes mellitus, and 

systemic arterial hypertension. Student’s t-test was used in 

the analysis of the variable of age. A multivariate binary 

logistic regression analysis was performed to exclude the 

confounding effect of multiple factors because several of the 

analyzed variables were related to aging. Only the variables 

that exhibited statistical significance in the prior univariate 

analysis (P0.05) were included in the multivariate binary 

logistic regression analysis. Odds ratios, confidence intervals, 

and the significance were also calculated and included in the 

study results. The significance level was set to 5%.

Results
scleral hyaline plaque
Scleral hyaline plaques were present in 117 participants 

(17.54%). In most cases, there were incomplete plaques 

(10.64% of the total sample); the frequency of complete 

plaques was lower (6.9% of the total sample). No changes 

in the plaque size or depth were found during the follow-up 

period (15 months). The largest plaques measured 5.0×2.0 mm 

(length × width) and were found in two participants at the 

age range of 80–89 years old. The smallest plaques mea-

sured 1.0×1.0 mm and were found in 63 participants (9.5% 

of the total sample). No evidence of plaque calcification 

was detected.

The results corresponding to the participants’ personal 

epidemiological data and their correlation with the presence 

of hyaline plaque are described in Table 1.

sex
The ratio of men to women was almost 1:1; a strong 

correlation was found between the presence of scleral hyaline 

plaque and female sex (P=0.0001).

age and age range
The participants’ ages varied from 50 to 91 years old, with a 

mean ± standard deviation of 68.37±9.33 years respectively. 

The correlation between the presence of hyaline plaque and 

age range was found and exhibited statistical significance 

(P=0.001). The presence of hyaline plaque predominated in 

the age range over 70 years. The participants with complete 

hyaline plaques were generally found in the higher age range 

(76.6±7.3 years), while the age range of the participants with 

incomplete hyaline plaques was 72.0±9.2 years. In turn, the 

age range of the participants without hyaline plaques (67.7±9.1 

years) was comparatively lower than that in the first two 

groups; this difference was statistically significant (P=0.01).

iris color
The correlation between the presence of scleral hyaline 

plaque and iris color were found not to exhibit statistical 

significance (P=0.190).

ethnicity
The correlation between the presence of scleral hyaline 

plaque and the variable ethnicity was found to exhibit 

statistical significance (P=0.001). The presence of hyaline 
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Table 2 Correlation between hyaline plaque (present/absent) and eye diseases

Variables Scleral hyaline plaque

Complete form  
n=46

Incomplete form  
n=71

Present (complete +  
incomplete) n=117

Absent  
n=550

Total  
n=667

P-value

Cataract, n (%)

Present 27 (4.0) 51 (7.6) 78 (11.6) 196 (29.3) 274 (41.1) 0.001
absent 19 (2.8) 20 (3.0) 39 (5.8) 354 (53.1) 393 (58.9)

Moderate to high myopia, n (%)
Present 0 25 (3.8) 25 (3.8) 43 (6.4) 68 (10.2) 0.001
absent 46 (6.9) 46 (6.9) 92 (13.8) 507 (76.0) 599 (89.8)

aMD, n (%)
Present 8 (1.4) 18 (2.7) 26 (3.9) 70 (10.4) 96 (14.4) 0.41
absent 38 (5.6) 53 (7.9) 91 (13.6) 480 (71.9) 571 (85.6)

Abbreviation: aMD, age-related macular degeneration.

Table 1 Correlation between hyaline plaque (present/absent) and personal epidemiological data

Variables Scleral hyaline plaque

Complete  form  
n=46

Incomplete  form  
n=71

Present (complete +  
incomplete) n=117

Absent  
n=550

Total  
n=667

P-value

sex, n (%)
Male 2 (0.3) 22 (3.3) 24 (3.6) 308 (46.1) 332 (49.8) 0.0001
Female 44 (6.6) 49 (7.3) 93 (13.9) 242 (36.2) 335 (50.2)

age range, n (%)
69 years 9 (0.5) 31 (4.6) 40 (5.9) 334 (50.2) 374 (56.1) 0.001

70 years 37 (5.5) 40 (5.9) 77 (11.5) 216 (32.3) 293 (43.9)
iris color, n (%)

light 9 (1.3) 12 (1.7) 21 (3.1) 73 (10.9) 94 (14.1) 0.190
Dark 37 (5.6) 59 (8.8) 96 (14.4) 477 (71.5) 573 (85.9)

ethnicity, n (%)
Caucasian 31 (4.6) 19 (2.8) 50 (7.4) 92 (13.7) 142 (21.2)
latino 15 (2.2) 49 (7.3) 64 (9.5) 382 (57.2) 446 (66.8) 0.001
afro-descendant 0 3 (0.4) 3 (0.4) 36 (5.4) 39 (5.8)
Other 0 0 0 40 (5.9) 40 (5.9)

plaques was more frequent among Caucasians and less 

frequent among Afro-descendants.

eye diseases
The results corresponding to the correlation between the 

presence of hyaline plaque and eye diseases, such as cataract, 

moderate to high myopia, and AMD, are shown in Table 2.

Cataract
Cataract was the eye disease that exhibited the highest 

prevalence in the present study (41.1% of the sample). The 

correlation between the presence of scleral hyaline plaque 

and cataract was statistically significant (P=0.001).

aMD
AMD was detected in 14.39% of the participants; its cor-

relation with the presence of scleral hyaline plaque was not 

statistically significant (P=0.41).

Moderate to high myopia
Moderate to high myopia was detected in 10.20% of the sam-

ple, while myopic retinal degeneration with staphy -loma 

was found in only six participants. The correlation between 

the presence of scleral hyaline plaque and moderate to high 

myopia was statistically significant (P=0.001).

systemic diseases
The data on systemic diseases, including diabetes mellitus, 

arterial hypertension, degenerative arthritis, and osteoporosis, 

are shown in Table 3.

Diabetes mellitus
Diabetes mellitus was found in 7.2% of the sample and did 

not exhibit a statistically significant correlation with the 

presence of scleral hyaline plaque (P=0.144). There were 

35 participants with diabetic retinopathy.
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Table 3 Correlation between hyaline plaque (present/absent) and systemic diseases

Variables Scleral hyaline plaque

Complete form 
n=46

Incomplete form 
n=71

Present (complete + 
incomplete) n=117

Absent 
n=550

Total 
n=667

P-value

Diabetes mellitus, n (%)
Present 1 (0.1) 6 (0.9) 7 (1.1) 41 (6.1) 48 (7.2) 0.147

absent 45 (6.7) 65 (9.7) 110 (16.4) 509 (76.3) 619 (92.8)
systemic arterial hypertension, n (%)

Present 32 (4.7) 14 (2.1) 46 (6.8) 147 (22.0) 193 (28.9) 0.01
absent 14 (2.1) 57 (8.5) 71 (10.6) 403 (60.4) 474 (71.0)

Degenerative arthritis, n (%)
Present 33 (4.9) 14 (2.1) 47 (7.0) 21 (3.1) 68 (10.2) 0.0001
absent 13 (1.9) 57 (8.5) 70 (10.4) 529 (79.3) 599 (89.8)

Osteoporosis, n (%)
Present 23 (3.4) 27 (4.0) 50 (7.4) 102 (15.3) 152 (22.8) 0.001
absent 23 (3.4) 44 (6.6) 67 (10.0) 448 (67.1) 515 (77.2)

systemic arterial hypertension
Systemic arterial hypertension was found in 28.93% of the 

sample and exhibited a statistically significant correlation 

with the presence of scleral hyaline plaque (P=0.01). There 

were no cases of hypertensive retinopathy in the sample.

Degenerative arthritis
Degenerative arthritis was found in 10.2% of the sample 

and exhibited a statistically significant correlation with the 

presence of scleral hyaline plaque (P=0.0001).

Osteoporosis
Osteoporosis was found in 22.8% of the sample and exhib-

ited a statistically significant correlation with the presence 

of scleral hyaline plaque (P=0.01).

Multivariate logistic regression analysis
The results of the multivariate logistic regression analysis are 

described in Table 4. The following variables were found to 

exhibit a significant correlation with the presence of scleral 

hyaline plaque: female sex, age range over 70 years, moder-

ate to high myopia, and degenerative arthritis. Among these, 

female sex and degenerative arthritis exhibited the strongest 

correlations with the presence of hyaline plaque. The 

variables ethnicity, cataract, systemic arterial hypertension, 

and osteoporosis did not exhibit a significant correlation with 

the presence of hyaline plaque, after being submitted to the 

multivariate analysis.

Discussion
Scleral plaques result from hyaline collagen degeneration. 

It is characterized by the presence of a discrete grayish and 

depressed areas in front of the insertion of the medial and 

lateral rectus muscles.9–12 The studies on scleral hyaline 

plaque that were published in the medical literature from 

the beginning of the 20th century were restricted to case 

reports or small case series.2–4 Garner and Klintworth report 

that in 1933, Pillat published the first thorough description 

of this condition, calling it a senile scleral hyaline plaque.12 

Despite this, the pathophysiology of hyaline plaque was 

poorly understood during the middle of the 20th century. 

Its etiology, whether degenerative or inflammatory, could 

not be established.9

Large epidemiological studies were conducted, by Norn, 

only in the 1970s and 1980s.4–6,13 Norn observed that the 

size of scleral hyaline plaques might increase over time 

and suggested the term “preplaque” for the initial stages of 

lesions.13 The prevalence of scleral hyaline plaque found in 

the present study (17.54%) was higher than in the previous 

reports (ranging from 1% to 25%) in the literature, whereas 

the prevalence of the complete type was lower (6.9%).4 

However, the largest epidemiological studies reporting 

prevalence rates did not apply any inclusion or exclusion 

criteria. Further, in recent times, there has been an increase 

in the size and longevity of the population of older adults 

worldwide.5,6,14 According to Roper3 and Graves,15 scleral 

Table 4 Multivariate logistic regression analysis of factors 
associated with scleral hyaline plaque

P-value OR CI

sex (female) 0.0001 5.487 2.93–10.24
age range (70 years) 0.05 1.783 1.23–2.93
ethnicity (Caucasian) 0.25 1.345 0.47–2.19
high myopia 0.01 2.223 1.89–3.01
Cataract 0.10 0.945 0.64–1.23
systemic arterial hypertension 0.57 0.363 0.11–0.93
Degenerative arthritis 0.001 3.870 1.13–6.23
Osteoporosis 0.20 1.647 0.56–2.48

Abbreviations: CI, confidence interval; OR, odds ratio.
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hyaline plaque would be much more frequently diagnosed 

if doctors were to look more carefully for it in the course of 

ophthalmologic examinations. The authors of the current 

work agree with that statement.

Two hypotheses have been proposed for the cause of 

scleral hyaline plaque: mechanical stress and actinic dam-

age. In support of the first hypothesis is the fact that plaques 

closer to the medial rectus muscle are often larger compared 

with plaques next to the lateral rectus muscle of the same 

eye.4,5,12 This relationship was also evident in the present 

study. However, the higher frequency of hyaline plaques 

among Caucasian participants and the lower frequency 

among Afro-descendants in the present study supports the 

hypothesis of actinic damage. In this regard, it is worth noting 

that the ethnic status of the Brazilian population is difficult 

to classify as a result of the considerable miscegenation that 

has taken place in the country.

In regard to the variables age and age range, Norn 

found hyaline plaques much more frequently among older 

adults.13 In the present study, the frequency of scleral plaques 

increased simultaneously with age. The presence of scleral 

plaques was also significantly associated with the female sex. 

The fact that the ratio of men to women was almost 1:1 makes 

this finding even more relevant. Norn reported a rate of 12% 

among women and 7% among men; however, the female 

predominance was not statistically significant.4 The higher 

prevalence of scleral plaques among women might be associ-

ated with hormones at the onset of this condition, particularly 

during menopause.16,17 With respect to eye diseases and their 

influence on hyaline plaque, Norn investigated its relationship 

with arcus senilis, cataract, and corneal thickness but did not 

find any statistically significant association.4,5 In the present 

study, the authors investigated the association of hyaline 

plaque with cataract, moderate to high myopia, and AMD. 

Although the variable cataract exhibited a statistically sig-

nificant association with the presence of hyaline plaque, this 

factor lost significance on multivariate analysis. In addition, 

moderate to high myopia exhibited a statistically significant 

association with the presence of hyaline plaque. This present 

study was the first to investigate that association.

Other authors have analyzed the relationship between 

hyaline plaque, scleral rigidity, and low corneal thickness but 

did not obtain significant results.18,19 In the present study, no 

association was found between hyaline plaque and diabetes 

mellitus. Systemic arterial hypertension and osteoporosis 

exhibited a statistically significant association on univariate 

analysis, but these associations lost significance on multivari-

ate analysis. Different from the cases above, degenerative 

arthritis exhibited a strong correlation with the presence of 

hyaline plaques. No other mention of this finding could be 

found in the literature. The pathophysiology of degenerative 

arthritis, which involves collagen alterations, might have 

similarities with scleral degeneration. Indeed, both conditions 

are characterized by alterations in the collagen fibers, which, 

in the latter case, may result from mechanical stress close to 

the insertion of the extraocular rectus muscles.11,12,20

Conclusion
To conclude this present study, the authors investigated fac-

tors that could potentially be associated with the presence of 

scleral hyaline plaque. The authors concluded that female sex, 

degenerative arthritis, age range over 70 years, and moderate 

to high myopia were associated with the presence of hyaline 

plaque. The authors expect the increase of knowledge on 

this variety of scleral degeneration because its frequency 

will most likely increase as a result of the greater longevity 

and aging of the world’s population. Further, the increase 

of procedures involving the scleral area in which hyaline 

plaques appear (vitreoretinal surgery) might lead to a greater 

influence of this variety of degenerative disorder on scleral 

wound healing.21
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