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Graves’ ophthalmopathy is an autoimmune chronic inflammatory disorder of the orbit and periorbital
tissues that classically occurs in patients with Graves’ hyperthyroidism, but in 5-10% occurs in
patient with euthyroid status or hypothyroid chronic autoimmune thyroiditis. We describe the clinical
case of 51-year-old Caucasian women presented with a 4-month history of eye pain, photophobia,
proptosis, erythema of the conjunctivae. She had no symptoms of thyroid dysfunction and she was
clinically euthyroid and had no palpable goitre. She denied any personal or family history of thyroid
disease and she is a smoker. The thyroid antibodies: antibodies against the thyroid peroxidase and the
thyrotropin receptor showed elevated levels with normal thyroid function. Computer tomographic
scanning reveals hypertrophy of the body of the orbital muscles: upper right, medial right and lower
right, bilaterally but no malignant orbital pathology. Glucocorticoid therapy with a favourable
evolution was initiated and it was recommended to stop smoking. Periodic ophthalmological as well
as endocrinological evaluation was required because any endocrine dysfunction can aggravate the

evolution of Graves’ ophthalmopathy.
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INTRODUCTION

Graves’s ophthalmopathy is an autoimmune
chronic inflammatory disorder of the orbit and
periorbital tissues probably due to the presence of
autoantibodies in the orbital tissues. The disease
classically occurs in patients with Graves’ hyper-
thyroidism but in 5-10% occurs in patient with
euthyroid status or hypothyroid chronic autoim-
mune thyroiditis'.

The hallmark of affection is increase size of
extraocular muscles and retro bulbar fat which
have been associated with excessive glyco-
saminoglycan and inflammatory cytokines secre-
tion. Orbital fibroblast plays a key role in the
pathogenesis of Graves’ ophthalmopathy. Hypoxia
enhance glycosaminoglycan production and
protein synthesis in extraocular muscle fibroblasts
and extraocular muscle fibroblasts are capable of
secreting inflammatory cytokines’. The common
manifestation of the disease is proptosis, upper
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eyelid retraction, swelling, erythema of the
periocular tissues, lids and conjunctivae’.

The diagnosis of Graves’ ophthalmopathy is
supported by the presence of one or more thyroid-
specific antibodies: antibodies against the thyroid
peroxidase (TPOADs) and the thyrotropin receptor
(TRADs). The occurrence of Graves’ ophthalmopathy
in the absence of thyroid antibodies has been rarely
reported” *. In an article published in 2012 by San
MN and co-workers in Medical Clinics of North
America, entitled “The Evaluation and Treatment of
Graves’ Ophthalmopathy” the authors specify the
immunopathogenesis of Graves’ ophthalmopathy:
“Circulating autoantibodies directed against the
thyrotropin receptor activate this receptor on orbital
fibroblasts; this results in their increased secretion of
hyaluronic acid, and the differentiation of a subset
into mature adipocytes. In addition, activated T cells
infiltrate the orbit, interact with autoreactive B cells,
and secrete proinflammatory cytokines. These
cellular changes lead to the extraocular muscle
enlargement, orbital adipose tissue expansion, and

orbital inflammation characteristic of the disease™.
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The management of Graves’ ophthalmopathy
therapy involves the administration of immuno-
modulators (steroidal and nonsteroidal therapy),
orbital radiotherapy, surgery. The steroidal
immunomodulators (glucocorticoids) treatment is
recommended in moderate to severe forms. Several
studies have shown that intravenous therapy is
associated with better response than oral
glucocorticoids™ °. Nonsteroidal immunomodulators
such as cyclosporine or azathioprine have been
studied in an attempt to identify treatment that can
supplant the need for high doses of glucocorticoids
or in oral glucocorticoids resistant patients” ® °.
Agents that neutralize cytokine-induced inflamma-
tion or production of hyaluronic acid are attractive
potential treatments for Graves’ ophthalmopathy'”
1121314 " Orbital radiotherapy is recommended in
selected active mild and moderate to severe
Graves’ ophthalmopathy and previous studies have
shown a positive impact of radiotherapy on ocular
motility’>. The surgical treatment of Graves’
ophthalmopathy includes orbital decompression,
extraocular muscle surgery and eyelid procedures
in order to improving the function and

16
appearance™'®.

CASE REPORT

A 51-year-old Caucasian women presented with
a 4-month history of eye pain, photophobia,
proptosis, erythema of the conjunctivae. She had
no symptoms of thyroid dysfunction and she was
clinically euthyroid and had no palpable goiter.
She denied any personal or family history of
thyroid disease and is smoker.

.

Investigation. Thyroid stimulating hormone
(TSH): 2.319 ulU/mL (reference range: 0.55—
4.78), free thyroxine (FT4): 1.30 ng/dL (reference
range: 0.89-1.76). TRAbs and TPOAbs were
positive: TRAbs—33.74 UI/L (measurement was
performed by electro chemiluminescent, clinical
decision limit: 1.75UI/L, 96% sensitivity, 99%
specificity for detection of Graves' disease),
TPOADbs: > 1300 Ul/mL (reference range < 60).
TSH, FT4 and TPOAbs were performed by direct
chemiluminescence. Thyroid ultrasound scan
showed no evidence of structural alterations.
Computer tomographic scanning reveals hypertro-
phy of the orbital muscles: upper right, medial
right and lower right, bilaterally but no malignant
orbital pathology.

Symptoms appeared in March 2020 and
following an ophthalmological examination it was
recommended topical eye treatments. Signs and
symptoms did not improve secondary to topical
therapy and the patient was in May recommended
secondary to an on-line consultation (due to
restriction of eye examinations generated by the
COVID-19 pandemic) initiating corticosteroid
therapy-methylprednisolone 32 mg/day 2 weeks
followed by progressive dose reduction. The
patient was reassessed in June 2020. Exophthal-
mometry were performed to quantify proptosis in
June (right eye 23 mm and left eye 21.5 mm) and
July 2020 (right eye 22 mm and left eye 21mm)
after 4 weeks and 6 weeks of treatment with
glucocorticoid. Images of the patient's appearance
prior to the initiation of corticotherapy later at 4
and 6 weeks are presented in Figures 1, 2, 3.

Figure 2. Patient after 4 weeks of treatment with glucocorticoid.
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Figure 3. Patient after 6 weeks of treatment with glucocorticoid.

DISCUSSIONS

Several risk factors have been identified from the
development or  progression of  Graves’
ophthalmopathy such as: genetics, ancestry, gender,
thyroid dysfunction, mechanical factors, smoking’.

Optimum management of euthyroid Graves’
ophthalmopathy requires a partnership between the
ophthalmologist and endocrinologist because
patients can eventually develop thyroid dysfunc-
tion" . Previous studies and case reports have
highlighted that some patients develop thyroid
dysfunction after the initial presentation with eye
disease that influence the prognosis of the
affection” '™ '°. The results of a study published in
2000 by Koo DH et al. highlighted that 25% of
patients with euthyroid Graves’ ophthalmopathy
develop hyperthyroidism within 15 to 45 months
of follow-up underpinning the need for long-term
follow-up'’. In a retrospective study Suzuki N and
co-workers evaluated 58 patients diagnosed with
euthyroid Graves’ ophthalmopathy of which
14 patients (24.1%) developed hyperthyroidism
and 2 (3.4%) patients developed hypothyroidism'”.

Smoking is one of the strongest risk factors
found to be associated with progression of Graves’
ophthalmopathy. The association between smoking
and Graves’ ophthalmopathy was first described in
1987 by Hagg E. and Asplund K.*. Subsequently
numerous studies have tried to explain the
association between smoking and thyroid-
associated ophthalmopathy. Several mechanisms
have been proposed:

e smoking induces hypoxia which stimulates
the orbital fibroblasts to synthesize glycosa-
minoglycans which exacerbates extra ocular
muscle oedema®';

e hypoxia affects adipocytokine production in
orbital fibroblasts (leptin and monocyte
chemotactic protein-1)?;

e cigarette smoke extract increased adipogene-
sis in an in vitro model of Graves’
ophthalmopathy®.

The results of a prospectively study published

in 1996 by Pfeishifter J and Zinger R in which they

evaluated 253 patients with Graves’ hyperthyroid-
ism showed that smoking was associated with a
1.3-fold increased incidence of clinically relevant
ophthalmopathy and with 2.6-fold and 3.1-fold
increases in the incidence of proptosis and
diplopia®. In a systematic review published in
2007 by Thornton J et al., including 15 studies that
followed the epidemiological evidence for a causal
association between smoking and thyroid eye
disease (TED), the authors concluded that
“Current-smokers were also more likely to
experience disease progression or poorer outcome
of treatment. Patients with Graves’ disease and the
general public should be educated about the risk of
smoking and TED. These findings suggest that
patients with Graves’ disease or TED who are
smokers should be given effective support to stop
smoking”** Cigarette smoking attenuates the
treatment effect of Graves’ ophthalmopathy
(systemic glucocorticoids and orbital radiotherapy),
which is why it is recommended smoking cessation
of any patient with this affection®.

CONCLUSION

Graves’ ophthalmopathy is a disorder of the
orbit and periorbital tissues that classically occurs
in patients with Graves’ hyperthyroidism but in 5—
10% occurs in patient with euthyroid status or
hypothyroid chronic autoimmune thyroiditis. We
have surveyed the clinical features of 51-year-old
Caucasian women with Graves’ ophthalmopathy
and euthyroid status. Due to the pandemic with
COVID 19 access to ophthalmological consultations
was timed but subsequently the evolution on the
glucocorticoid stake was favourable. Since
smoking can lead to aggravation of the evolution
of the eye condition and reduced response to the
characteristic therapy it was recommended to stop
smoking. Periodic ophthalmological as well as
endocrinological evaluation is required because
any endocrine dysfunction can aggravate the
evolution of Graves’ ophthalmopathy.
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