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ABSTRACT 

The development of Grave’s ophthalmopathy following radioiodine treatment for Grave’s disease is well recognized. 
However, development of Grave’s ophthalmopathy following radioiodine therapy given for toxic adenoma or toxic 
nodular goiter has been reported but very rarely. Hereby, we reported a case of a 69-year-old male patient who devel- 
oped ophthalmopathy after receiving 30 mCi (1110 mBq) 131 I radioiodine treatment for a toxic nodule. In addition, a 
review of the current literature with regards to this topic is presented. 
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1. Introduction 

The development of Grave’s ophthalmopathy following 
radioiodine treatment for Grave’s disease, although con- 
troversial, is well recognized, where in a systematic re- 
view RAI for Graves’ disease was associated with in- 
creased risk of occurrence or progression of ophthalmo- 
pathy when compared with ATD or surgery. It may im- 
pair the quality of life [1-9]. The clinical findings of oph- 
thalmopathy may be unilateral, bilateral, symmetric, or 
asymmetric. Occasionally, a unilateral ophthalmopathy 
precedes bilateral involvement. Clinical manifestations 
usually vary from patient to patient, and even in the same 
patient over time and they include proptosis, swelling of 
the periorbital tissues, redness of the eyes, impairment of 
eye movement, abrasions, and optic nerve damage. Ac- 
companying eye symptoms usually include excessive eye 
tearing and sensitivity to light; increased burning, gritty, 
or pulling sensations; double vision, pain because of ab- 
rasion, and it may even lead to loss of visual acuity. In 
Graves’ ophthalmopathy, the extraocular muscles become 
enlarged, firm and rubbery and the muscle volume may 
be increased 8 to 10 times the normal size. This increased 
muscle volume causes forward displacement of the eye- 
ball, resulting in proptosis [10]. Development of opthal- 
mopathy post radioiodine treatment for toxic or non-toxic  

multinodular goiter has been very rarely reported previ- 
ously. We report a case of a 69-year-old male patient who 
developed ophthalmopathy after receiving 30 mCi (1110 
mBq) of 131 I radioiodine treatment for a toxic nodule 
which was causing overt hyperthyroidism. A review of 
the previously reported cases and the postulated mecha- 
nisms explaining the development of ophthalmopathy in 
such patients is provided.  

2. Case Report 

A 69-year-old male patient was known to have hyperthy- 
roidism diagnosed 10 years ago in a different institution 
and to which he received methimazole therapy for 1 year, 
after which he was clinically and biochemically euthy- 
roid for a total of 9 years, presented in 2012 with a one 
month history of palpitations, weight loss, heat intoler- 
ance and decreased appetite. Thyroid function tests con- 
firmed thyrotoxicosis (see Table 1). The patient had a 
past medical history of hypertension, dyslipidemia, atrial 
fibrillation diagnosed 6 years ago, with one failed car- 
dio-version attempt, which was followed by electro-fre- 
quency ablation therapy 2 years previously and he was 
maintained on warfarin, gemfibrozil, pantoprazole and 
sotalol. He was a non-smoker. Family history was posi- 
tive for hypothyroidism in his sister.  

On physical exam he was found to have a resting fine  *Both authors contributed in the writing process.  
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Table 1. Summary of thyroid function tests since presentation and following radioiodine therapy. 

 Normal values Upon presentation
1 week after  
methimazole 

2 months after  
radiotherapy 

5 months after 
radiotherapy 

TSH (uU/mL) 0.27 - 4.2 0.007 0.008 7.32 78 

Free T4 (ng/dl) 0.93 - 1.7 1.72 1.60 0.46 0.81 

Free T3 (pg/ml) 1.8 - 4.6 4.06 3.7 1.58 1.2 

Anti-Throglobulin Antibody (IU/ml) <105 >1000  >1000  

Anti-TPO Antibody(IU/ml) <30 359.1  >1000  

TRAbs (U/L) (>1.5, positive)   5.88 5.73 

ESR  4    

 
tremor, tachycardia with a baseline regular heart rate of 
110 beats per minute. There was no evidence of thyroid 
eye disease then. Neck palpation revealed a single right 
thyroid nodule. Ultrasound thyroid revealed enlarged right 
thyroid harboring one nodule (2 × 0.6 cm) (see Figure 1). 
Thyroid scan showed increased uptake in the right lobe 
suggestive of a toxic adenoma (see Figure 2). He was 
started on methimazole 15 mg daily for a total of 1 week 
after which methimazole was stopped for 3 days and then 
the patient received 30 mCi of radioiodine therapy. One 
week later patient noted the appearance of conjunctival- 
redness together with diplopia on vertical and horizontal 
gaze and blurred vision. MRI of the orbit revealed a 7 
mm proptosis and extra-ocular muscle hypertrophy (see 
Figure 3). Two months later, the patient developed signs 
and symptoms of hypothyroidism after which he was 
started on LT4 therapy. Patient was then started on oral 
prednisone 50 mg daily but patient’s symptoms did not 
improve. He was then hospitalized for high dose pulse 
glucocorticoid therapy consisting of 1 gram of intrave- 
nous methyl-prednisolone daily for 4 days, after which 
he started noting minor improvement in his eye redness 
and swelling. 

3. Discussion 

Radioiodine therapy has been widely used for the treat-
ment of Graves’ disease for several decades, but the as-
sociation between radioiodine therapy and development 
or worsening of Graves’ ophthalmopathy is still not very 
well understood.  Some retrospective studies did report 
an association but others did not [1-8]. A systematic re- 
view was conducted and showed that RAI for Graves’ di- 
sease was associated with increased risk of occurrence or 
progression of ophthalmopathy when compared with ATD 
or surgery. The risk of Graves’ ophthalmopathy was around 
20% after radioiodine and 5% after anti-thyroid drugs. 
The risk of developing severe ophthalmopathy in Graves’ 
disease patients after radioiodine therapy was around 7% 
[9]. 

  

  

Figure 1. Ultrasound of thyroid of the patient. 
 

 

Figure 2. Thyroid scan of the patient. 
 
The development of Graves’ ophthalmopathy post radio- 
iodine treatment for multi-nodular goiter (toxic or non- 
toxic) has been rarely described [11-13]. Presence of TRAb 
has been described in 15% - 52% of patients with toxic 
and non-toxic nodular goiter [3-16]. It is possible that such 
patients may be harboring sub-clinical Grave’s disease 
which may be uncovered after radio-iodine therapy. 
Wallaschofski et al. noted that TRAbs was detected in 
36% (4 of 11) of patients with TMG type A, defined as 
diffuse asymmetrical multinodular goiter, after RAI the- 
rapy, despite the fact that those patients had negative  
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Figure 3. MRI of orbit of the patient. 

TRAbs prior to the radioiodine. On the other hand 
TRAbs were not detectable in patients with Toxic ade- 
noma and TMG Type B, defined as discrete multiple 
nodules in the thyroid gland. Furthermore this study 
showed that 3 out of those 4 patients, who had detectable 
TRAbs after radioiodine, had positive anti-TPO-Abs be- 
fore RAI therapy was given. These findings provide fur- 
ther evidence for pre-existing grave’s disease in patients 
with toxic multi-nodular goiter especially those who had 
high anti-TPO-Abs at baseline, and seemed to be at in- 
creased risk of developing TRAbs or thyroid associated 
ophthalmopathy post radioiodine therapy [16]. Orsolon et 
al. also described the development of TRAbs and the in- 
creased in TRAbs titers, in those who had baseline TRAb, 
following radioiodine therapy for either toxic or non-to- 
xic multi nodular goiter [17]. Van Leussen reported a case 
similar to our patient, who developed severe Graves’ oph- 
thalmopathy, post radioiodine therapy, given for toxic 
multinodular goiter, necessitating treatment with oral ste- 
roids and orbital radiotherapy [18].  

It was previously postulated that radioiodine therapy 
could be inducing the release of TSH receptor antigens 
into the circulation which in turn would trigger the deve- 
lopment of TSH receptor antibody (TRAb) [11-17]. 

This case highlights that severe Graves’ opthalmopa-
thy can develop in patients who receive radioiodine the- 
rapy for toxic adenoma due to possible concomitant pre- 
sence of Graves’s disease. Our patient developed positive 
TRAb post radioiodine therapy given for his toxic ade- 
noma. This was contrary to the study presented by Wal- 
laschofski et al. who reported lack of positivity of TRAb 
in patients with toxic adenoma who developed orbitopa- 
thy post radioiodine therapy. However this was similar to 
the finding presented by Orsolon et al. However our pa- 
tient did have positive anti-TPO-Abs prior to RAI ther- 
apy, confirming the fact that a dormant autoimmune dis- 
ease was mainly responsible for the subsequent develop- 
ment of Graves’ ophthalmopathy. 

4. Conclusion 

This case highlights that Graves’ ophthalmopathy could 
actually develop post radioiodine treatment for toxic ade- 
noma or toxic multinodular goiter. Therefore endocrino- 
logists, ophthalmologists and general physicians should 
be aware of this possibility although the incidence is real- 
ly very low. 
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Anti TG: Anti Thyroglobulin 
TMG: Toxic Multi Nodular Goiter 
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