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DEVELOPMENT OF GRAVES’ ORBITOPATHY 
FOLLOWING SURGICAL TREATMENT  
OF AUTOIMMUNE HYPERTHYROIDISM

Abstract: Graves’ orbitopathy (GO), the most common extrathyroidal 
manifestation of autoimmune hyperthyroidism, typically occurs within 
the first year after diagnosis, although it may rarely develop in euthyroid 
and hypothyroid patients as well. Following total thyroidectomy, GO may 
develop in approximately 10–20% of patients, with symptoms usually 
appearing several months to one year after surgery. The risk is higher in 
patients with elevated titers of thyrotropin receptor antibodies (TRAb), 
smokers, and patients who do not initiate levothyroxine replacement 
therapy in a timely manner. Intravenous corticosteroid therapy represents 
the first-line treatment for active disease. A 69-year-old female patient 
with autoimmune thyroid disease initially presented with autoimmune 
hyperthyroidism and received antithyroid drug therapy for five years 
without developing orbitopathy during treatment. Due to failure to ac-
hieve sustained disease control, second-line treatment was implemented, 
and total thyroidectomy was performed, resulting in hypothyroidism 
and hypoparathyroidism. Subsequently, she was adequately substituted 
with levothyroxine, alfacalcidol, and calcium supplementation. The 
patient also underwent surgery for colon adenocarcinoma and received 
chemotherapy postoperatively. Nine years after thyroidectomy, despite 
regular vaccination, she developed COVID-19 infection and was treated 
with biologic therapy consisting of a monoclonal antibody targeting the 
SARS-CoV-2 spike protein, together with antiviral treatment. Eleven 
years after total thyroidectomy, the patient developed moderate-to-severe 
GO with moderate clinical activity, intermittent diplopia, and elevated 
TRAb levels. Treatment with intravenous corticosteroids resulted in a 
satisfactory therapeutic response. The occurrence of GO, as the most 
common extrathyroidal manifestation of autoimmune hyperthyroidism, 
is exceptionally rare several years after the onset of hyperthyroidism 
and even more uncommon following surgical treatment of autoimmune 
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hyperthyroidism. COVID-19 infection, biologic therapy, and coexisting 
comorbidities may have acted as potential triggers for reactivation of 
autoimmune processes in this patient.
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Introduction: 

Graves’ orbitopathy (GO), the most common extrathyroidal manifestation of 
autoimmune hyperthyroidism, typically occurs within the first year after diagnosis, 
although it may rarely develop in euthyroid and hypothyroid patients (1). Following 
total thyroidectomy, GO may develop in approximately 10–20% of patients, with 
symptoms usually occurring several months to one year after surgery (2). The risk is 
higher in patients with elevated thyrotropin receptor antibody (TRAb) levels, smokers, 
and patients in whom levothyroxine replacement therapy was not initiated in a timely 
manner (3). Intravenous corticosteroid therapy represents the first-line treatment for 
active disease (4).

Case report:

A 69-year-old female patient was referred for endocrinological evaluation due 
to the development of Graves’ orbitopathy (GO). The diagnosis of autoimmune 
hyperthyroidism had been established 12 years earlier (in 2006). Initially, the 
patient was treated with antithyroid drug therapy for five years without develo-
ping orbitopathy during treatment. Since stable disease control was not achieved, 
second-line treatment was subsequently implemented, and total thyroidectomy 
was performed in 2011, resulting in postoperative hypothyroidism and hypopa-
rathyroidism. From the immediate postoperative period onward, the patient rece-
ived adequate replacement therapy with levothyroxine, alfacalcidol, and calcium 
supplementation, with regular follow-up assessments. In March 2023, the patient 
presented for endocrinological evaluation due to pain in the right eye, associated 
with redness and proptosis, without worsening pain during eye movements. She 
also reported intermittent diplopia on lateral gaze and blurred vision. Moderate 
to severe GO with moderate clinical activity (CAS 3/7) and intermittent diplopia 
was diagnosed. Physical examination revealed asymmetric palpebral fissures 
due to retraction and proptosis of the right eye, bilateral eyelid retraction more 
pronounced in the right eye, bilateral eyelid edema, and mild diffuse conjunctival 
injection, without chemosis; the plica semilunaris and caruncle appeared normal. 
Laboratory analyses demonstrated elevated thyrotropin receptor antibody (TRAb) 
levels of 6.9 IU/L. Magnetic resonance imaging of the orbits showed bilateral 
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proptosis, more pronounced on the right side, enlargement and structural changes 
involving the right inferior rectus and medial rectus muscles, as well as increased 
retrobulbar adipose tissue with more prominent right-sided proptosis. Ophthalmo-
logic evaluation was also performed. According to the patient’s medical history 
and documentation, she underwent surgical treatment for sigmoid adenocarcinoma 
in 2020 with temporary stoma formation, followed by reconstructive surgery two 
years later, and subsequently received chemotherapy. In 2021, she received two 
doses of the BIBP COVID-19 vaccine (whole inactivated virus vaccine) against 
SARS-CoV-2 infection. In 2022, the patient developed a confirmed SARS-CoV-2 
infection and was treated with biologic therapy consisting of monoclonal antibodies 
directed against the viral spike protein (casirivimab/imdevimab), together with 
antiviral therapy (favipiravir). Based on functional and morphological findings, 
treatment with a 12-week intravenous corticosteroid protocol using methylpred-
nisolone (MP) was initiated. Post-treatment evaluation after four months demon-
strated clinical improvement, including reduced GO clinical activity, bilateral 
reduction in eyelid edema, decreased degree of proptosis, complete resolution 
of intermittent diplopia, and a reduction in thyrotropin receptor antibody levels 
(TRAb 2.7 IU/L).

Discussion:

Graves’ disease (GD) is an autoimmune thyroid disorder characterized by the 
production of thyrotropin receptor antibodies (TRAb), which bind to thyrotropin 
receptors on thyrocytes and chronically stimulate them independently of pituitary 
regulatory mechanisms, resulting in increased secretion of triiodothyronine (T3) and 
thyroxine (T4) (1). Simultaneously, the autoimmune process also affects orbital tissues 
(5). Graves’ orbitopathy (GO), the most common extrathyroidal manifestation of 
autoimmune hyperthyroidism, most frequently occurs within the first year following 
diagnosis, although it may rarely develop in euthyroid and hypothyroid patients (6). 
Approximately 80% of GO cases are associated with hyperthyroidism; however, GO 
may occur before, during, or after the establishment of euthyroidism during treatment 
of hyperthyroidism (7). 

A key role in the pathogenesis of GO is attributed to the expression of thyrotro-
pin receptors (TSHR) and insulin-like growth factor 1 receptors (IGF-1R) on orbital 
fibroblasts, which are activated by TRAb. Activation of the TSHR/IGF-1R pathway 
initiates an immune cascade (7). Orbital fibroblasts proliferate and differentiate 
into myofibroblasts, contributing to enlargement of extraocular muscles, while 
differentiation into adipocytes leads to expansion of retrobulbar adipose tissue. In 
addition, increased secretion of glycosaminoglycans promotes water retention and 
tissue edema (7). Early inflammatory changes include infiltration by T lymphocytes, 
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predominantly CD4+ and CD8+ cells, whereas B lymphocytes are less frequently 
present, together with macrophages and mast cells (7). The most common symp-
toms of GO include changes in appearance due to eyelid retraction, with or without 
proptosis, as well as a foreign-body sensation, excessive tearing, and photophobia, 
while diplopia is typically observed in more severe forms of the disease (4). The 
most common clinical sign of GO is upper eyelid retraction, observed in 90–98% of 
patients, often accompanied by lateral flare, which is considered highly characteristic 
of GO. Other manifestations include conjunctival redness and swelling, proptosis, 
exophthalmos, and lagophthalmos in more severe cases. The therapeutic approach 
depends on assessment of disease activity and severity (4).

Disease activity is assessed using the Clinical Activity Score (CAS), which 
includes seven parameters scored with one point each: spontaneous retrobulbar pain, 
pain on eye movement, eyelid redness, conjunctival redness, eyelid swelling, inflam-
mation of the plica semilunaris and caruncle, and conjunctival edema (chemosis). A 
total score ≥3 indicates active GO (Table 1) (4).

Table 1. Clinical Activity Score (CAS) for evaluation of the activity of orbitopathy

1. Spontaneous retrobulbar pain

2. Pain on eye movements

3. Eyelid erythema

4. Conjunctival injection

5. Chemosis

6. Swelling of the caruncle

7. Eyelid edema or fullness

Disease severity is assessed according to the European Group on Graves’ Orbi-
topathy (EUGOGO) classification system (Table 2):

1. Sight-threatening GO: patients with dysthyroid optic neuropathy and/or corneal 
breakdown requiring urgent treatment.

2. Moderate to severe GO: patients presenting with one or more of the fol-
lowing findings: eyelid retraction ≥2 mm, moderate-to-severe soft tissue 
involvement, exophthalmos ≥3 mm, or constant/intermittent diplopia. 
Treatment consists of immunosuppressive therapy and/or surgical orbital 
decompression.
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3. Mild GO: patients presenting with one or more of the following findings: 
eyelid retraction <2 mm, mild soft tissue involvement, exophthalmos <3 mm, 
intermittent or absent diplopia, and corneal irritation responsive to lubricants.

Table 2. Disease severity of the Graves’ orbitopathy (GO)  
classification system- EUGOGO

Sight-threatening GO Patients with dysthyroid optic neuropathy and/or corneal breakdown. 
Requires urgent treatment. 

Moderate to severe GO

Patients presenting with one or more of the following findings: 
eyelid retraction ≥2 mm, moderate-to-severe soft tissue involve-
ment, exophthalmos ≥3 mm, or constant/intermittent diplopia. 
Treatment consists of immunosuppressive therapy and/or surgical 
orbital decompression.

Mild GO

Patients presenting with one or more of the following findings: 
eyelid retraction <2 mm, mild soft tissue involvement, exophthal-
mos <3 mm, intermittent or absent diplopia, and corneal irritation 
(responsive to lubricants). 

Imaging modalities used in the evaluation of GO include ultrasonography, ma-
gnetic resonance imaging (MRI), and octreotide scintigraphy (octreoscan) (8).

The primary therapeutic goal in GO is the establishment and maintenance of a 
euthyroid state, followed by treatment of orbitopathy according to disease activity 
and severity using corticosteroids and/or biologic therapy (7).

First-line treatment for active moderate-to-severe GO consists of intravenous 
glucocorticoids, which are more effective, better tolerated, and associated with fewer 
adverse effects than oral therapy. The recommended treatment protocol consists of 
weekly administration over 12 weeks, with methylprednisolone at a dose of 500 mg 
for the first six weeks followed by 250 mg for an additional six weeks. Higher doses 
may be used in more severe cases; however, the cumulative dose should not exceed 
8 g per treatment cycle. (9)

Second-line treatment options include biologic therapies such as tocilizumab, 
rituximab, and teprotumumab (10). Following total thyroidectomy, GO may develop 
in approximately 10–20% of patients, with symptoms typically occurring several 
months to one year after surgery. The risk is increased in patients with elevated TRAb 
levels, smokers, and patients in whom levothyroxine replacement therapy was not 
initiated promptly. Radioiodine (RAI) therapy is associated with a greater risk of GO 
development. Graves’ disease represents a systemic autoimmune disorder rather than 
a disease confined solely to the thyroid gland; therefore, autoimmune activity may 
persist despite surgical treatment. (7)
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Conclusion

Overall, we presented a patient who developed moderate-to-severe Graves’ orbito-
pathy 11 years after surgical treatment of autoimmune hyperthyroidism, an exceptionally 
rare occurrence. Prior to thyroidectomy, the patient had received antithyroid drug therapy 
for five years without developing GO during the active phase of hyperthyroidism, despite 
GO being the most common extrathyroidal manifestation of autoimmune hyperthyro-
idism. A possible trigger for reactivation of the autoimmune process may have been 
COVID-19 infection, treatment with biologic therapy, and the presence of associated 
comorbidities, considering that Graves’ disease represents a systemic autoimmune 
disorder rather than a disease confined solely to the thyroid gland.

Administration of first-line treatment with intravenous corticosteroid therapy 
resulted in a satisfactory therapeutic response.
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