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Abstract: The association of hypothyroidism with glaucoma is conflicting. Many population-based surveys 

showed an association of hypothyroidism including sub clinical hypothyroidism (SCH) with primary open angle 

glaucoma, while studies in some other population could not support such association. Though the conclusion 

about the role of thyroid hormone on ocular parameters is debatable, many studies reported that 

hypothyroidism could make changes in the interstitial connective tissue matrix, increased capillary density and 
increased serum lipid levels that may result in choroidal thickening. Hypothyroidism can increase the synthesis 

of glycosaminoglycans in the trabecular meshwork, result in a reduced aqueous outflow and, thereby, increased 

the intraocular pressure (IOP). An elevated IOP even in patients with SCH can lead to glaucoma. Furthermore, 

hypothyroidism increases the homocysteine level which will induce the death of retinal ganglion cells either by 

direct cytotoxic effect or mediated through oxidative stress. This review article discusses the possible 

association of hypothyroidism and glaucoma. 
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1. INTRODUCTION 

Hypothyroidism, a decrease in thyroid hormone production by the thyroid gland and thereby lowered 
level in circulation can range from subclinical to overt hypothyroidism. Subclinical hypothyroidism 

(SCH) is characterised by serum thyroid hormone concentrations within the normal reference range 

with a single rise in serum thyroid-stimulating hormone (TSH) level. SCH is classified according to 
the serum TSH level into mild (increased TSH 4.0–10.0 mIU/L) and more severe categories where 

serum TSH concentrations increased to >10.0 mIU/L [1,2].
 
Canaris et al. reported the incidence of 

SCH varying between 4 and 10% depending on the gender, age and population studied [3].  

Glaucoma is an important cause of blindness and the incidence of glaucoma was found to be 

increased over the age of 40 years [4].
 
Among the various etiological factors described a rise in 

intraocular pressure (IOP) and the associated optic disc damage remains the primary cause. A strong 

association of Graves' hyperthyroidism with orbitopathy with glaucoma has been reported with 
several plausible mechanisms [5,6]. Volume of orbital contents will increase that might cause orbital 

congestion and an associated increase in the episcleral venous pressure was suggested for the 

incidence of glaucoma [7]. Hypothyroidism had demonstrated as prevalent in glaucoma patients. 
Some studies demonstrated the association between hypothyroidism and glaucoma [8,9],

 
 while others  

failed to prove such association [10-13]. Smith et al. reported the prevalence of primary open angle 

glaucoma (POAG) in subjects with hypothyroidism which was as high as 23 %, while that of the 

control population was 4.7%. Furthermore, the same study demonstrated a decrease in IOP with the 
treatment of hypothyroidism in patient with glaucoma. [8]. Centanni et al. also supported this with 

finding that the elevated IOP, even in patients with SCH at its early stages, could be reduced by 

treatment with levothyroxine [14]. Nevertheless, the screening for SCH in subjects with glaucoma has 
not yet been established. This review article discusses the association between hypothyroidism and 

glaucoma with the available literature. 

2. ASSOCIATION OF HYPOTHYROIDISM WITH GLAUCOMA 

Thyroid hormones have a central role in the neural development of the eye mainly for the 

development of retina and attainment of color vision. They regulate mechanisms for controlling the 

cytoarchitecture and layering of retina. Various mechanisms were recommended to explain the link 
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between glaucoma and hypothyroidism (Fig. 1). The IOP and body mass index were significantly 
higher in hypothyroid patients compared to healthy subjects [15]. Even in patients with subclinical 

and overt hypothyroidism, the IOP levels were significantly higher when compared to euthyroid 

patients and healthy subjects [16].  Smith et al. demonstrated that decreased thyroid hormone 

probably may increase the synthesis of glycosaminoglycans in the trabecular meshwork, result in a 
reduced aqueous outflow and, thereby, increased the IOP [17]. This was further supported in an 

autopsy study by Wittman that patients with hypothyroidism showed an increased interstitial 

connective tissue [18]. Hypothyroidism can make changes in the interstitial connective tissue matrix, 
increased capillary density and/or increased serum lipid levels that may result in choroidal thickening. 

Despite the role of thyroid hormone on IOP treatment with thyroxine showed multiple responses in 

ocular parameters in patients with hypothyroidism. A recent study in patients with overt 

hypothyroidism (without glaucoma) showed levothyroxine therapy normalised thyroid hormone levels 
without any change in the ocular parameters such as IOP, central corneal thickness (CCT), anterior 

chamber parameters, retinal nerve fiber layer thickness, retinal thickness and cup to disc ratio [16].
 

However, in euthyroid patients with levothyroxine treatment lowered the IOP level than patients with 
SCH and overt hypothyroidism [17].  Bahçeci et al. conducted an ophthalmic examination such as 

visual acuity, IOP, anterior segment and fundus examination together with computerized tomography 

and retinal nerve fiber layer thickness at the initial diagnosis and the third and ninth months of the L-
thyroxine treatment [19]. They could find a reversible increase in the CCT leading to reversible IOP 

rise and thereby, decreased the CCT correlating with a decrease of TSH. Ozturk et al. reported that 

neither hypothyroidism, nor its replacement therapy gave rise to any change in IOP, CCT, anterior 

chamber parameters, retinal thickness and cup to disc ratio [15].  Hence, the conclusion on the role of 
thyroid hormone on the ocular parameters is debatable.  Association of thyroid disorders has been 

reported in orbitopathy and glaucoma. Furthermore, the duration of active thyroid-associated 

orbitopathy is a marker of glaucomatous damage to the disc [7].
 
Morris et al. could demonstrate an 

association of hypothyroidism with hypercholesterolemia and hyperhomocysteinemia [20]. 

Hyperhomocysteinemia can explain the increased risk for glaucoma [21]. The mechanism can be 

either mediated through the direct cytotoxic effect of homocystein or the hmocysteine-induced 
oxidative stress [22,23]. Both of them lead to increased apoptotic death of retinal ganglion cells 

[24,25]. 

 

Figure1. Possible mechanism for hypothyroidism associated glaucoma. Hypothyroidism can increase the 

synthesis of glycosaminoglycans (GAGs) in the trabecular meshwork, result in a reduced aqueous outflow and, 

thereby, increased the IOP. An increase in the interstitial connective tissue matrix, serum lipid levels and 

increased capillary density may result in choroidal thickening. Furthermore, hypothyroidism increases the 

homocysteine level which will induce the death of retinal ganglion cells (RGC) either by direct cytotoxic effect 

or mediated through oxidative stress. 

The consequences of SCH are variable at several levels and may depend on the duration and the 

degree of elevation of the serum TSH. Screening of thyroid function test revealed hypothyroidism in 
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only 2.6% of POAG patients, whereas 4% in the control group [11].
 
A similar observation was found 

in a large case-control study conducted in the elderly population of US by Motsko and  Jones, which 
demonstrated a prior hypothyroidism in 17.2% POAG patients and in 17.6% control subjects [13]. 

 

Ranimenon and Ajith had recently reported an incidence of SCH of 10.6% among the POAG patients 

at its early stages with female dominance [26]. However, the prevalence was not statistically 
significant when compared to the age and gender-matched healthy control subjects where the 

incidence of SCH was 14.4%. The population prevalence of SCH was approximately 5–10%, being 

more frequent in women and increasing prevalence with advancing age [3,27].  

Population-based studies reported conflicting results. Recently Lin et al. during a 5-year follow-up 

period study in Taiwan population found that untreated hypothyroid patients had a significantly 

increased risk for POAG development [28]
 
and levothyroxine was found to be protective [8,13,28].

 
 A 

cross-sectional study was conducted in two large U.S. health survey in all subjects above the age of 40 
years in order to know the association between hypothyroidism and glaucomatous. A total of 13,599 

participants in National Health Interview Survey and 3,839 participants in National Health and 

Nutrition Examination Survey did not reveal any such association while considering univariate 
analysis [29]. A study by Tahat and al-Khawaldeh in 60 subjects of Jordan (age between 34-72 years) 

suggested a possible relationship between hypothyroidism and open-angle glaucoma [30]. A study 

from Greece by Karadimas et al. found no incidence of glaucoma in 100 newly diagnosed patients 
with hypothyroidism. Further claimed no correlation between IOP and either TSH or free tri-

iodothyronine level [12]. A case-control study at Veterans Affairs Medical Center in Birmingham 

showed that subjects with a preexisting hypothyroidism have a greater risk of developing glaucoma 

than the healthy controls [31]. Therefore considering these reports, a large population-based study is 
warranted to establish the possibility of POAG in hypothyroid patients. 

3. CONCLUSION AND FUTURE PERSPECTIVES 

Though the association of hypothyroidism with glaucoma is debatable in various populations, the 
clinicians may screen for glaucoma in subjects with thyroid disorders especially in the presence of 

additional well-known risk factors for glaucoma.  The thyroid function test at the early stage is 

beneficial for thyroxine therapy to prevent the worsening of glaucoma. While recommending for the 
thyroid hormone assay, a circadian fluctuation in serum TSH concentration need to be considered in 

both healthy individuals and those with SCH. The circadian fluctuation was observed mainly in the 

early afternoon and approximately 30% higher concentrations being present during the evening and 
night [32,33]. However, the degree of variation in serum TSH was lower in SCH when compared to 

other thyroid disorders like euthyroid. A further report found that in healthy individuals, TSH 

concentrations have a much smaller variation over time [34]. As a physiological adaptation to aging, a 

widening of the reference range for serum TSH with increasing age (>80 years old) should be 
considered [35,36]. Further, TSH levels correlate with obesity and markers of insulin resistance. 

Serum TSH concentrations >3.5 mU/L are commonly found in obesity [37]. Therefore, it may be 

recommended for repeat measurement of serum TSH, free thyroxine and antibodies against thyroid 
peroxidase, preferably after a 2- to 3-months interval in suspected cases [38]. Therefore, further 

critical prospective cohort studies are warranted to find the association between preexisting 

hypothyroidism and development of glaucoma.  
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