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Thyroid disorders are characterized by various ocular abnormalities. Though these associations
are usually discussed in the context of Graves’ disease, they are equally strong with hypothyroidism.
This review describes the various ophthalmic disorders and complications that may occur in associa-
tion with hypothyroidism. It highlights the ‘thyrovigilance’ that ophthalmologists and optometrists
must practice while managing persons with eye disease. It also reinforces the high index of suspicion
that endocrinologists and physicians should keep for conditions such as dry eye, open angle glau-
coma and age related macular degeneration, while treating hypothyroidism.
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In medicine, the term �thyroid ophthalmopathy� suggests
a correlation of eye disease with hyperthyroidism, spe-

cifically Graves� disease1. This focus, though clinically jus-
tified, may lead to neglect of eye related symptoms, sign
and diseases that are associated with hypothyroidism. This
brief communication reviews the various aspects of the
hypothyroid eye.

Animal Studies :
Animal and embryological studies point towards the

link between thyroid health and eye development, Thy-
roid hormone deficiency in the developing rat is known to
disrupt eye neurodevelopment. A reduction in eye volume,
optic nerve cross sectional area, retinal layer thickness,
and delay in glial development and myelination is observed
in thyroid hormone deficient rats2. Hypothyroidism has
been shown to increase oxidative stress in experimental
rat models of endotoxin induced uveitis3.

Other animal studies, however, reach different conclu-
sions. Experimentally induced hypothyroidism has been
shown to have minimal, if any effect, on Schirmer tear
test, intra ocular pressure, and histological parameters of
conjunctival, global and adnexal tissue4.

Peri-ocular Tissues :
The peri-ocular manifestations of hypothyroidism have

been known for decades. Hypothyroidism is characterized
by peri-orbital puffiness caused by deposition of hydro-
philic muco polysaccharides on the dermis and other tis-
sues. Loss of the temporal third of eyebrow may occur,
but is not pathognomic of hypothyroidism. Chemosis and
blepharoptosis may also be seen5.

Anterior Eye Segment :
The skin of persons with uncontrolled hypothyroidism

may have a yellowish tinge due to hypercarotenemia. This
can be differentiated from jaundice by the absence of
scleral icterus in hypothyroidism. Anaemia is common in
hypothyroidism, and be noted as conjunctional pallor.

Dry eye is an ophthalmic syndrome that is commonly
encountered in hypothyroidism. This may be associated
with proptosis. Increased palpebral tissue width may pre-
dispose to drying of the ocular surface and hyperosmolarity
of the tear film6. Thyroxin receptors alpha and beta are
present in the cornea, and this may explain the relation of
hypothyroidism with corneal topographic fluctuations , and
with keraotoconus7-9. In pregnancy, hypothyroidism has
been reported to cause keratoconus progression with de-
velopment of acute corneal hydrops10.

The association of open angle glaucoma with hypothy-
roidism has been the subject of many large trials11. The
Blue Mountains Eye Study12 reported a significantly
greater risk of open angle glaucoma in subjects reporting
current thyroxin use (6.8% versus 2.8%, multivariate odds
ratio 2.1; 95% confidence interval 1.0-4.4) and those with
history of thyroid surgery (6.5% versus 2.8%, multivari-
ate OR 2.5; 95% confidence interval (1.0-6.2). A five year
follow up study from Taiwan has revealed similar results13.

� Ocular abnormalities are strongly associated with hypothyroid-
ism not only Graves� disease.

� This implies a need to suspect thyroid disorders in eye related
symptoms and ophthalmic complications in hypothyroidism.

� The concept of thyrovigilance should be practiced by ophthal-
mologists and optometrists.

� Endocrinologists and physicians must maintain a high level of
clinical suspicion for ophthalmic disorders.

32    |   JOURNAL OF THE INDIAN MEDICAL ASSOCIATION, VOL 116, NO 4, APRIL, 2018



Thyroid Ophthalmopathy :
Severe thyroid eye disease is not always due to hy-

pothyroidism. Primary hypothyroidism can also present
with ophthalmopathy and dermopathy14,15. Auto immune
disease such as systemic lupus erythematosus have a wide
spectrum of clinical presentation. This may include hy-
pothyroidism and eye involvement (uveitis and
iridocylitis)16.

Hypothyroidism following radioactive iodine ablation
may continue to present with ophthalmopathy17. Eye dis-
ease may be exacerbated after radio iodine administration,
due to release of orbitotropic antigens by radiation induced
thyroid damage. Another mechanism is the sudden secre-
tion of TSH which induces proliferation in retro orbital
preadipocytes18.

Posterior Eye Segment :
Hypothyroidism may also be associated with age re-

lated macular degeneration (AMD). A population based
sample of 9677 American adults >50 years, was taken from
the 2008 National Health Interview Survey. The associa-
tion between AMD and hypothyroidism was significant
after adjusting for all confounders (OR 1.59, 95 % CI 1.10-
2.30)19.

Idiopathic intracranial hypertension may follow thy-
roxin supplementation for the management of hypothyroid-
ism. Therefore, a finding of papilledema must prompt a
screening for hypothyroidism20.

Congenital Syndromes :
Down�s syndrome is a common syndrome which pre-

sents with characteristic ocular abnormalities and hypothy-
roidism. Eye signs include nystagmus, esotropia, epiphora,
Brushfield spots, and lens opacities, abnormalities of the
retinal vessels, foveal hypoplasia, optic disc pallor, and
refractive errors21.

Sturge �Weber syndrome, a rare congenital syndrome,
characterized by facial port wine birthmark, can present
with central hypothyroidism and eye anomalies22. The Vogt
Koyanagi Harada syndrome is another example of an as-
sociation between hypothyroidism and eye disease (po-
liosis, anterioruveitis, and retinitis)23. Peters plus syn-
drome24, a combination of Peters anomaly of the eye and
extra ocular defects, may include hypothyroidism. This is
thought to be inherited in an autosomal recessive manner.

GAPO syndrome (growth retardation, alopecia,
pseudoanodontia, optic atrophy), a rare autosomal reces-
sive disorder, may present with bilateral interstitial keratitis
and hypothyroidism25. Another reported syndrome is orbital
�pseudotumour�, posterior scleritis and anterior uveitis, in
association with hypothyroidism26. Reported infrequently,
this nonspecific orbital inflammation represents a major
clinical challenge, and may be autoimmune in nature.

Jacobsen syndrome is a genetic syndrome caused by
deletion 11(q23 q25). It presents with eye features such as
telecanthus, downward slanting palpebral tissues, bilateral
inferior colobomas (of the iris, choroid and retina) as well
as central hypothyroidism27. PHACE (posterior fossa mal-
formations, hemangiomas, arterial anomalies, coarctation
of aorta and cardio defects, and eye abnormalities) syn-
drome is another syndrome in which hypothyroidism co-
exists with eye disease28.

Congenital hypothyroidism and congenital glaucoma
may coexist with other abnormalities including neonatal
diabetes mellitus, in a syndrome caused by GLIS3 muta-
tion29.

Summary :
The afore-mentioned ophthalmic conditions and syn-

dromes suggest a strong association between hypothyroid-
ism and the eye. This implies a need to suspect thyroid
disorders in persons with eye related symptoms, and to
screen for possible ophthalmic complications in persons
with hypothyroidism. The concept of thyrovigilance should
be practiced by ophthalmologists and optometrists, while
endocrinologists and physicians must maintain a high level
of clinical suspicion for ophthalmic disorders.

All individual with hypothyroidism must be asked about
photophobia, eye irritation, diplopia or a change in usual
acuity (Singer, 1995). Similarly, all persons presenting with
these symptoms must be screened for hypothyroidism.
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