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Changes of vision and refraction in patients with thyroid pathology
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Summary. Objective. The aim of the study was to assess the relationship between thyroid
pathology and visual acuity, including refraction disorders.

Material and methods. The data of visual acuity, refraction, and exophthalmos were analyzed,
which were obtained from 105 patients with thyroid pathology. The data were compared with the
findings of 23 healthy persons of similar age (control group).

Results. In case of thyroid pathology, visual acuity (right eye 0.71±0.035, left eye 0.73±0.045)
was worse than in the control group (right eye 0.89±0.06, P<0.05; left eye 0.92±0.07, P<0.05).
Myopia dominated in patients with thyroid pathology (refraction: right eye M 1.1±0.61 D, left
eye M 1.0±0.64 D). In patients with exophthalmos of ≥17 mm, visual acuity was significantly
worse (right eye 0.68±0.04, left eye 0.68±0.03) than in persons of the control group (right eye
0.89±0.06, P<0.05; left eye 0.92±0.07, P<0.05), and myopic refraction was found more fre-
quently (right eye M 1.3±0.48 D, left eye M 1.3±0.56 D). Visual acuity was significantly better in
patients when exophthalmos was <17 mm (right eye 0.80±0.05, P<0.05; left eye 0.80±0.05,
P<0.05) than in cases when exophthalmos was ≥17 mm.

Conclusions. Thyroid pathology and exophthalmos have an influence on visual acuity and
refraction. In case of thyroid pathology, visual acuity appears to be worse than in the control
group, and myopic refraction is more frequent. Visual acuity was found to be worse in patients
with exophthalmos being ≥17 mm than in the control group, and myopic refraction was found to
be more frequent.
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Introduction
Thyroid diseases have been diagnosed in 2 of 10

persons of Lithuanian population (they occur more
often than diabetes mellitus and cancer taken toge-
ther). Due to the fact that symptoms of thyroid diseases
are commonly taken as natural features of aging, the
real cause of such ailments often remains unidentified.

Patients with thyroid disease (thyrotoxicosis, dif-
fuse or nodular goiter) can manifest different eye le-
sions: exophthalmos, changes in vision and refraction
characterised by a multifactor mechanism of develop-
ment.

Proliferation of retrobulbar cells (fatty and connec-
tive tissue cells, lacrimal gland cells) and their infil-
tration with lymphocytes, plasmic cells, macrophages,
mucopolysaccharides and the excretion of various
inflammatory factors as well as an increased extent
of extraocular muscles have an influence on the deve-
lopment of exophthalmos (1–3).

There is a close relationship between thyroid func-
tion and metabolism in the muscles, with thyroid hor-
mones effecting tonicity of muscles (1, 3). Muscular

tonicity increases because thyroid hormones intensify
the synthesis of enzymes, which catalyze oxidation
reactions. Under the effect of iodothyronines, there is
an increase in the number of mitochondria in cells,
the process of oxidative phosphorylation is intensified,
leading to the production of greater amounts of ATP
that facilitate the process of metabolism (3–6).

Patients with thyrotoxicosis associated with an in-
crease in muscular tonicity can develop tachycardia,
atrial fibrillation, accentuated heart sounds (6, 7),
changes of thyroid volume (8), trembling of hands,
diarrhea, positive Rosenbach’s sign (tremor of the
eyelids), positive Graefe’s and Dalrymple’s (widened
palpebral apertura) signs because of increased tonicity
of levator muscle of the upper eyelid (2, 9, 10). In the
case of hypothyreosis, bradycardia, obstipation, and
hypodynamia may occur.

It has been established that the receptors of thyroid
hormones are present almost in all tissues and organs
of the body except the brain, spleen, and testicles (6,
11), so it is quite credible that tonicity of ciliary mus-
cles (smooth fibers) also depends on the activity of
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thyroid gland. That is why hyperthyreosis can cause
refraction alterations, mostly those of myopia.

This proposition is confirmed by the fact that in
the presence of resistance to thyroid hormones, when
thyroid hormone level increases due to mutation of
receptors of thyroid hormones, the patients under
study were diagnosed as having myopia (12, 13).

Refraction changes might be affected by the im-
mune complexes accumulated on the lateral walls of
the orbit and by enlarged volume of the motor muscles
of eyeball (14). Then, under pressure, the eyeball un-
dergoes remodeling with the longitudinal ocular axis
growing longer. It has been established experimentally
that when optical axis lengthens by 1 mm, myopia
increases by 3 D (15).

Weakening of visual acuity is induced by optic ner-
ve neuropathy caused by by the thickening of rectal
eye muscles (16) and the pressure exerted by the optic
nerve at the orbital apex (10, 17, 18).

The aim of this study was to assess the influence
of thyroid pathology and exophthalmos on visual acui-
ty and refraction.

Material and methods
The data of visual acuity, refraction, and exophthal-

mos were analyzed in patients with thyroid pathology.
There were 105 persons (10 men and 95 women) with
thyroid pathology, and thyroid hyperfunction was
diagnosed in the majority of cases. The age of the
patients varied from 21 to 87 years. The mean age
was 49±4.5 years. The data were compared with the
data of control group obtained from 23 healthy persons
(without thyroid pathology) of similar age.

Data processing was done using the Statistical Pa-
ckage for the Social Sciences (SPSS). Mann-Whitney
test was used for comparisons of differences. The data
are given with root-mean-square-error (RMSE) indi-
ces. The differences were considered as statistically
significant if P≤0.05.

Results
The results showed that in the case of thyroid

pathology, visual acuity in the right eye (OD) was
0.71±0.035, and in the left eye (OS), it was 0.73±0.045.
It was worse than in the control group (OD 0.89±0.06,
P<0.05; OS 0.92±0.07, P<0.05) (Fig. 1).

Myopia (M) dominated in patients with thyroid
pathology (refraction: OD M 1.1±0.61 D, OS M
1.0±0.64 D).

Visual acuity was significantly worse in the pa-
tients with exophthalmos of ≥17 mm (OD 0.68±0.04,

OS 0.68±0.03) than in the control group (OD 0.89±0.06,
P<0.05; OS 0.92±0.07, P<0.05).

Myopic refraction was diagnosed more often in
patients with exophthalmos of ≥17 mm (OD M
1.3±0.48 D, OS M 1.3±0.56 D). Visual acuity was
significantly better in patients when exophthalmos was
<17 mm (OD 0.80±0.05, P<0.05; OS 0.80±0.05,
P<0.05) than in cases when exophthalmos was ≥17 mm
(Fig. 2).

Discussion
We have not found the same studies on the influ-

ence of thyroid pathology on the development of
myopia and visual acuity impairment; therefore, we
compared our results with those of similar studies.
Phillips et al. and Frank-Raue et al. (2004) reported
that the excess of thyroid hormones caused by muta-
tion of receptors of thyroid hormones had an influ-
ence on the development of myopia (12, 13). Accord-
ing to the findings of our study, myopia dominated in
patients showing refraction (OD M 1.1±0.61 D, OS
M 1.0±0.64 D), besides we have also found that pa-
tients with thyroid pathology had worse visual acuity
(OD 0.71±0.035, OS 0.73±0.045) than those in the
control group (OD 0.89±0.06, P<0.05; OS 0.92±0.07,
P<0.05).

Saw et al. (2002) and Drexler et al. (1998) indi-
cated that myopia degree directly depended on the
length of the optical axis (19, 20). According to the
results of our study, myopic refraction occurred more
often in patients with exophthalmos of ≥17 mm (OD
M 1.3±0.48 D, OS M 1.3±0.56 D).

Besides, visual acuity was found to be significantly
better in the patients whose exophthalmos was less
prominent (OD 0.80±0.05, P<0.05; OS 0.80±0.05,
P<0.05) than in patients with more expressed exoph-
thalmos.

Comparing the results of our study and literature
data, the same tendencies have been observed. In cases
of thyroid pathology, visual acuity and refraction chan-
ges develop due to proliferation of retrobulbar cells,
causing exophthalmos (14, 15). One of the reasons of
myopia development is eyeball remodeling, along with
thyroid hormones affecting the tonicity of ciliary mus-
cle (5, 9, 10).

Conclusions
The findings of our study showed that thyroid

pathology and exophthalmos have an influence on
visual acuity and refraction:
1. In the case of thyroid pathology, visual acuity ap-

peared to be worse than in the control group, and
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Fig. 1. Comparison of visual acuity in patients with thyroid pathology and control group

Fig. 2. Comparison of visual acuity in patients with exophthalmos
(<17 mm, ≥≥≥≥≥17 mm) and control group
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Regėjimo ir refrakcijos pokyčiai esant skydliaukės patologijai
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Santrauka. Tyrimo tikslas. Įvertinti ryšį tarp skydliaukės patologijos ir regos aštrumo bei refrakcijos pokyčių.
Medžiaga ir metodai. Analizavome šiuos tiriamųjų duomenis: regos aštrumą, refrakciją ir išverstakumą.

Analizuoti duomenys surinkti iš skydliaukės patologija sergančių 105 pacientų, kurie lankėsi KMUK Akių
ligų klinikoje. Tyrimo duomenys lyginti su panašaus amžiaus 23 sveikų asmenų (kontrolinė grupė) analogiškais
duomenimis.
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myopic refraction was seen more frequently;
2. Visual acuity was found to be worse in patients

with exophthalmos being ≥17 mm than in the con-
trol group, and myopic refraction was found to be

more frequent;
3. Visual acuity is significantly better in patients with

exophthalmos being <17 mm than in patients with
exophthalmos of ≥17 mm.

Jūratė Jankauskienė, Vaida Jakštaitė, Vilmantas Smalinskas
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