
 

 

  

 
Brazilian Journal of Case Reports 2026, 6, 1, bjcr133 www.bjcasereports.com.br 

Case Report 

Radioiodine Treatment and The Development of Pretibial Myx-

edema: A Series of Three Cases 

Nicolas Perini 1, *, Camila Guidi Rossi 2, Gabriela Salles Martinez 2, Yedda Carolina Della Torre Rojas 2, Roberto Bernardo Santos 3, João 

Hamilton Romaldini 2, Danilo Villagelin 2 

1 Postgraduate degree in Internal Medicine, State University of Campinas, Campinas, São Paulo, Brazil. 
2 Faculty of Medicine, School of Life Sciences, Pontifical Catholic University of Campinas (PUC – Campinas), 

Campinas, São Paulo, Brazil. 
3 Hospital of the Pontifical Catholic University of Campinas (PUC-Campinas), Campinas, São Paulo, Brazil. 

* Correspondence: nicolas_perini@hotmail.com. 

Abstract: Graves’ disease presents itself clinically with signs of hyperthyroidism and autoimmune 

manifestations like Graves’ dermopathy, mainly the pretibial myxedema, treatment for Graves’ dis-

ease relies on the use of antithyroid medications and radioiodine treatment (RAI) in which case the 

thyroid cell destruction and subsequent antigen release aggravates the autoimmune response lead-

ing to TRAb mediated mucin and glycosaminoglycan deposition in the pretibial area. This report 

presents 3 cases of pretibial myxedema after radioiodine treatment for Graves’ Disease combined 

with a brief literature review. This paper suggests that Graves’ dermopathy could be due to an 

exacerbation of thyroid autoimmunity after RAI treatment. Physicians and patients' awareness of 

skin complaints or alterations play a key role in early diagnosis and treatment. 
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1. Introduction 

Graves' disease is the primary cause of hyperthyroidism in adults [1]. It is an auto-

immune disease characterized by hyperthyroidism and extrathyroidal manifestations [1]. 

Graves’ dermopathy generally occurs in the pretibial region known as pretibial myxe-

dema (PM), however, Graves´ dermopathy can also manifest on the feet, elbows, and 

rarely the toes, and in severe cases, the entire lower leg might be affected [2]. The mecha-

nisms involved in PM are unknown, but they may share a similar mechanism with Thy-

roid Eye Disease (TED), where TRAb binds to the TSH receptors in skin fibroblasts [2]. 

The skin manifestations presented in pretibial myxedema result from local inflam-

matory reactions producing fibroblast proliferation with glycosaminoglycans and mucin 

deposition in the lower extremities especially in the pretibial region [3]. The lesions' spe-

cific location relates to heat shock proteins in pretibial fibroblasts activated by high con-

centrations of serum TRAb [4]. This process leads to tissue edema and expansion, ob-

structing the local lymphatic circulation and causing a “peau d'orange” skin presentation 

that is intensified by local factors like the venous stasis in the lower extremities that stim-

ulates mucin deposition, increasing the local edema and reducing the capacity of the lym-

phatic system to drain inflammatory factors [5].  

Patients receiving RAI treatment for Graves’ Disease are prone to thyroid cell de-

struction, with the release of thyroid antigens in the circulation, exacerbating the autoim-

mune response and possibly resulting in pretibial myxedema [6]. 
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2. Case Report 

2.1 Case 1 

The first case is a 38-year-old female diagnosed with Graves’ Disease and TED in 

initial evaluation with a CAS of 2 (eyelid edema and conjunctival hyperemia), proptosis 

of 20/20 mm, and eyelid measured 10/10 mm. Initial laboratory evaluation revealed a TSH 

of 0.01 mU/L, FT4 of 5.3 ng/dL, and positive TRAb. The thyroid ultrasound showed an 

enlarged diffuse goiter of 23 mL (standard value up to 16 mL). After 24 months of antithy-

roid drugs use with no disease remission, the patient was referred to RAI treatment. 

The patient received a dose of 30 mCi of 131-I with euthyroidism achieved after four 

months and disease relapsed after ten months. Two years after RAI treatment, the patient 

developed hard pretibial edema associated with local hyperemia during this period. The 

patient presented clinical signs of TED during follow-up with persistently high serum 

TRAb levels. The diagnosis of PM was confirmed after a skin biopsy (Figure 1). After re-

lapse, euthyroidism was reestablished and maintained using methimazole for an addi-

tional ten years. 

Figure 1. A. Circumspect pretibial edema (right leg). B and C. Photomicrographs of skin 

specimens showing mucin deposition, edema, and fraying of connective tissue fibers. 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.2 Case 2 

The second case is a 16-year-old male with a history of heart palpitations, weight loss 

and irritability in the last six months. Initial laboratory results were compatible with hy-

perthyroidism with serum TSH of 0.004 mUI/L, FT4 of 2.4 ng/dl, and positive TRAb levels. 

A thyroid ultrasound revealed an enlarged diffuse goiter. Physical examination showed 

a CAS of 2/1 (right eye/left eye - eyelid edema and conjunctival hyperemia), proptosis of 

23/22 mm, and eyelid measurement of 11/10 mm, with no evidence of PM. 

The patient started treatment with 30mg of methimazole, with no disease control af-

ter 18 months; thus, the patient was referred to RAI treatment. The patient received 15 

mCi of 131-I associated with 20 mg daily of prednisone for 45 days to prevent orbitopathy 

deterioration; three months after RAI, the patient remained in hyperthyroidism, with 

physical examination revealing worsening of the orbitopathy with a CAS of 3/3 (right 

eye/left eye), proptosis of 24/24 mm, and eyelid measurement of 7/7mm and erythema-

tous-infiltrated plaques and edema in both legs. The diagnosis of PM was confirmed by 

skin biopsy, as depicted in Figure 2. 

 

2.3 Case 3 

The third case is a 55-year-old female diagnosed with Graves' Disease initially treated 

with 15 mCi of 131-I followed by methimazole 20 mg daily. Five years after initial therapy, 

the patient relapsed. Upon initial evaluation, the patient presented with an enlarged goiter 

(18.9 mL on ultrasound) and symptoms of hyperthyroidism; physical examination 
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showed a CAS of 2 (eyelid edema and redness of the conjunctiva), proptosis of 19/19, eye-

lid measurement of 11/11 mm, with no diplopia. Laboratory examination was compatible 

with hyperthyroidism (TSH of 0.008 mU/L, FT4 of 1.72 ng/dl, and positive TRAb). The 

patient received a second dose of RAI (30 mCi) with euthyroidism achieved after six 

months. However, clinical examination showed hard, infiltrative, erythematous plaques 

on the right pretibial area and foot, and the left pretibial area. As shown in Figure 3, the 

skin biopsy confirmed the clinical diagnosis of PM. 

 

Figure 2. The histopathologic features show the deposition of mucin (glycosaminogly-

cans) throughout the reticular dermis and with attenuation of collagen fibers. 

 

 

 

 

 

 

 

 

 

Figure 3. A and B. Figure demonstrated hard infiltrative erythematous plaques on the 

right pretibial area and foot as well as left pretibial area. C. The histopathologic features 

show edema and deposition of mucin throughout the reticular dermis. 

 

 

 

 

 

 

 

 

 

3. Discussion 

RAI treatment is a well-established therapy for Graves' Disease with adverse effects 

following the RAI administration deriving from both the radiation itself as well as the 

autoimmune exacerbation [7]. Laurberg and colleagues reported TRAb evolution in 

Graves' Disease treatment, with patients receiving antithyroid drugs and those subjected 

to surgery had a decline in serum TRAb levels during the first months and a negativation 

around the first year. In contrast, patients submitted to RAI treatment showed a signifi-

cant increase in TRAb levels with a peak six months after 131-I administration, followed 

by a steady decrease with normalization only five years after treatment [7]. 

The evolution of TRAb levels after the RAI treatment might be responsible for some 

of the autoimmune adverse effects observed, such as worsening  or onset of TED [1,8], as 

the physiopathological mechanism in both conditions bears significant similarities with 

tissue inflammation and glycosaminoglycans deposition mediated by TRAb in especial 

hyaluronic acid, expanding the upper dermis layer through water-binding and tissue 

edema [9], in the presented cases all the patients had varying degrees of TED. Given the 

autoimmune nature of both manifestations, these observations could indicate that patients 

with TED are at a higher risk of developing PM after RAI treatment, although no causality 

can be determined due to study limitations.  

In this context persistently high levels of TRAb a known risk factor to TED worsening 

after RAI [10], TSH receptors are present in connective are potentially overexpressed in 

pretibial tissues of Graves’ disease, patients  as a result of inflammatory cytokines [11], 

these TSH receptors similarly to the orbital tissue present a cross talk with IGF1 receptors 
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intensifying the hyaluronic acid deposition and fibroblast differentiation [11], in the pre-

sented cases all patients had positive TRAb levels, although the serum levels could not be 

determined. 

Tobacco use is a known risk factor for extrathyroid manifestation development in 

Graves’ disease [12], with the literature postulating that the prolonged tissue hypoxia fur-

ther stimulates the autoimmune process [12]. Although a definitive conclusion cannot be 

drawn, factors associated with TED worsening after RAI, such as uncontrolled hyperthy-

roidism, and persistently high TRAb levels, can be outlined [8], in the presented cases, all 

patients had positive TRAb prior to RAI administration, but only one patient was current 

smoker at the time, with thyroid function within the normal range for the three cases. This 

suggests that additional unknown factors may play a role in this rare phenomenon, such 

as genetic predisposition or environmental exposure. Patients' characteristics are depicted 

in table 1. 

Table 1. Clinical characteristics of the three cases of pretibial myxedema. 

Clinical Variables Case 1 Case 2 Case 3 

Gender Female Male Female 

Age (years) 38 16 55 

Smoking No No Yes 

Thyroid volume (mL) 23.00 21.26 18.9 

TSH (mU/mL) 0.01 0.004 0.008 

Free T4 (ng/dL) 5.30 2.4 1.72 

TRAb positive (%) Positive Positive Positive 

TPO positive (%) Positive Positive Positive 

CAS (initial) 2 2 2 

Proptosis (mm) 20 23 19 

Eyelid (mm) 10 11 11 

Follow up (mean + SD months) 182 124 238 

Time from RAI to developed PM 24 months 3 months 6 months 

Regarding the treatment of PM after RAI therapy, there are no additional measures 

besides thyroid function control and topical steroids in mild to severe cases [2]. The pa-

tients in the study received intradermal (bethametasone 0.025% weekly for 4 weeks) and 

topical corticosteroids (2% fluocinolone acetonide cream applied directly to the affected 

area every night for 4 weeks) with satisfactory evolution. Patients presented improvement 

of peau d’ orange aspect after a single corticosteroid course, with patients from case 3 still 

presenting local edema.  

Given the limitations of this study, it is not possible to draw a precise conclusion on 

the causal effect of RAI treatment and pretibial myxedema, although the autoimmune ex-

acerbation experienced in patients treated with RAI could play a crucial role in this phe-

nomenon. 

4. Conclusion 

Pretibial myxedema following RAI treatment is a rare occasion but requires clini-

cians’ vigilance to skin manifestations for prompt diagnosis. The mechanisms are not fully 

understood, demanding further research. 
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