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Learning Objectives 

 Describe the clinical manifestations and results of 

thyroid function studies in hyperthyroidism 

 List the differential diagnosis of hyperthyroidism 

 Describe the role of NM in establishing the diagnosis 

 Summarize treatment options for Graves disease 

 Discuss the contraindications to I-131 ablation in 

Graves disease 

 Calculate the I-131 ablation dose 

 Manage concurrent thyroid nodules in patients with 

Graves disease 

 

 

 



Overview: Thyroid Diseases 

 Thyroid dysfunction 

 Hypothyroidism 

 Hyperthyroidism 

o I-131 ablation in Graves disease 

 Thyroiditis 

 Thyroid enlargement 

 Thyroid nodules and carcinoma 



Hyperthyroidism 

 Graves disease 

 Hashitoxisosis 

 Thyroid nodules 

 autonomous thyroid nodule 

 multinodular goiter 



Hyperthyroidism 

Clinical manifestations 

Physical examination 

Laboratory tests 

Etiologies 



Overt Hyperthyroidism: 

Clinical Manifestations 

 anxiety, emotional lability 

 weakness, tremor 

 palpitations, heat intolerance, 

increased perspiration 

 weight loss despite a normal 

or increased appetite 
 some gain weight due to excessive 

increased appetite 

http://tr-i-life.tumblr.com/post/32017595712/hyperthyroidism-mnemonic 



Overt Hyperthyroidism: 

Physical Examination 

 hyperactivity and rapid speech 

 stare (lid retraction) and lid lag 

 warm and moist skin 

 thin and fine hair 

 

 

http://www.odermatol.com/wp-content/uploads/image/20161/OURD-7-5-g006.jpg 

http://josephwalrathmd.com/2013/06/17/thyroid-eye-disease-repair-of-lid-retraction/ 



Overt Hyperthyroidism: 

Physical Examination 

 tachycardia, irregularly irregular pulse, 

systolic HTN 

 tremor, proximal muscle weakness, and 

hyperreflexia 

 

 

http://www.odermatol.com/wp-content/uploads/image/20161/OURD-7-5-g006.jpg 

http://josephwalrathmd.com/2013/06/17/thyroid-eye-disease-repair-of-lid-retraction/ 



Physical Examination: Thyroid 

 size: normal to enlarged 

 palpable nodule, in autonomously 

functioning thyroid adenoma 

 pain and tenderness, in subacute 

(granulomatous) thyroiditis 



Physical Exam: Graves Disease 

 exophthalmos 

 periorbital and conjunctival 

edema 

 limitation of eye movement 

 infiltrative dermopathy (pretibial 

myxedema) 

http://www.thyroidmanager.org/chapter/graves-disease-and-the-manifestations-of-thyrotoxicosis/ 



Laboratory Tests and Diagnosis: 

Primary Hyperthyroidism 

 Overt hyperthyroidism 

 Low TSH 

 High free T4 and T3 

 Subclinical hyperthyroidism 

 Low TSH 

 Free T4, T3, and free T3 are normal 

 

  Diagnosis of hyperthyroidism is based 

upon thyroid function tests 

 

 



Hyperthyroidism: Etiology 

 Obvious: new onset ophthalmopathy, a 

large non-nodular thyroid, and moderate 

to severe hyperthyroidism has Graves’ 

disease 

 Other tests 

 Measurement of thyrotropin receptor 

antibodies (TRAb, TSI) → ↑ in Graves 

 Determination of the radioactive iodine uptake  

 Measurement of thyroid blood flow on US 

 



Radioactive Iodine Uptake 

 High or normal 

 de novo synthesis of hormone 

 Low 

 inflammation and destruction of thyroid tissue  

 extrathyroidal source of thyroid hormone 

o factitious thyrotoxicosis 

ostruma ovarii 

 exposure to large amounts of iodine 

o  intravenous radiographic contrast  

oamiodarone 

 

 

 



Case 2 (series) 

Graves Disease 



 Clinical photograph shows diffuse thyroid enlargement (black solid arrow) in a 

patient with Graves disease (GD). Diagnosis of GD is based on clinical 

features and laboratory tests. US is usually not indicated for patient 

management. 

 Obtain US when you suspect gland may weigh > 80 grams 

 



16 year old female with menstrual irregularity. 

TFT: low TSH, elevated free T3 and free T4 

TSI: not increased 



Case 1a 

16 year old female with menstrual irregularity. 

TFT: low TSH, elevated free T3 and free T4 

TSI: not increased 



Case 1a 

4- hour uptake of 38% 

24-hour uptake of 62% 

 Normal range of 5-hour uptake : 6-18 %  

 Normal range of 24-hour uptake : 10-35 %  



Case 1a 

(Patient counts - patient BKG)   

(Standard counts – standard BKG)  

Neck phantom 



Case 1b 

16 year old female with Graves disease diagnosed at another facility three years ago. 

Patient has an asymmetrically enlarged right lobe. NM thyroid scan and US were 

requested for further evaluation (rule out thyroid nodule). 



Case 1b 

 Asymmetrically enlarged right lobe (55 vs 19 mL on 

US. No nodule on US) 
 

 Normal range of 5-hour uptake : 6-18 %  

 Normal range of 24-hour uptake : 10-35 %  

 



Case 1c 

Hyperthyroidism with negative TSI 

August 2013, I-123 scans and uptake were interpreted as Graves disease 



Case 1c 

June 2015 ,I-123 scans and uptake, referred for I-131 ablation 

Dx.: Multinodular goiter 



Case 2c 

US June 2015 





Case 1c 

 FNAs and biopsy: suggestive of benign 

follicular nodule 

 Surgery: left hemithyroidectomy 

 Pathology: nodular hyperplasia with 

dominant nodule 

 



Case 2d 

Graves’ disease referred for I-131 ablation 

 right lobe measures 4.3 x 7.0 x 2.5 cm (39 mL; previously 55.7 mL) 

 left lobe measures 2.2 x 2.1 x 6.1 cm  (15.1 mL; previously 18.9 mL) 

 Interval decrease in size → candidate for I-131 ablation (weight should be  

    < 80 grams) 



Case 2d- comparison 

Hashimoto’s thyroiditis, euthyroid 

 18-year old female with FH of thyroid diseases, normal TSH and 

T4, and positive thyroid autoantibodies ( thyroid peroxidase and 

TG) 

 

Heterogeneous echogenicity 
Mildly hypervascular 



Case 2e 

 2 year old male with obstructive sleep apnea, s/p tonsillectomy. Tachycardic 

during sleep study. 

 Abnormal TFTs. Diagnosed with Graves at 2 years of age. NM study at 2 years 

of age 

 Orbitopathy. Referred to Oto for thyroidectomy at 8 years of age 

 Normal range of 5-hour uptake : 6-18 %  

 Normal range of 24-hour uptake : 10-35 %  



Graves Disease: Treatment 

 Antithyroid drug - methimazole 

 I-131 ablation 

 May be used as first line treatment 

 Total thyroidectomy 

 



Case 2 (series) 

Hyperthyroidism  

 I-131 thyroid ablation 



2016 



2016 

 > 150 microCi/gm 

 50 – 80: grams: 

      200-300 microCi/gm 

 > 80 grams: surgery 

 

OR 

 

 Fixed dose of 15 mCi 

 

At SCH we calculate 

using 300 microCi/gm and 

do not administer doses  

< 10 mCi 

 

 



2016 



2016 



Special Considerations 

 Contraindications 

 Less than 5 years of age 

 Pregnant or breast feeding 

 Thyroid > 80 grams 

 Special considerations 

 Inability to swallow capsule 

 5 to 10 year old 

 Thyroid orbitopathy 

 

 

consider treatment if the 

calculated I-131 administered 

activity is <10 mCi or there are 

particular concerns regarding a 

surgical thyroidectomy 



2016 



2016 



Steps in Ordering I-131 Ablation 

 Order set, “Radioiodine Treatment for Hyperthyroidism”  

 If thyroid deemed to be larger than 80 grams → confirm with thyroid 

US prior to ordering ablation 

 If thyroid orbitopathy is present → ophthalmology referral prior to 

ablation to determine need for steroids (IV methylprednisone 10-12 

weeks, first one before ablation) 

 

 



Case 2a 

Graves’ disease, 11-year old female 

 Diffusely heterogeneous 

echogenicity 

 Doppler: hypervascular (“thyroid 

inferno”) 

 

Normal volume: Neonate 0.4-1.4 mL,  

↑ by 1.0-1.3 mL for each 10 kg weight up to 

normal volume of 10-11 (± 3-4) mL in adults 



Case 2a 

 Right lobe: 5.0 x 3.7 x 8.2 cm, 

78.8 mL  

 Left lobe: 3.9 x 3.5 x 8.5 cm,   

        61 mL 

 Gland is too large for I-131 

ablation → surgery 

 



Case 2b 

 Estimated thyroid gland volume of 54 mL and weight of 54 grams  

 Target radiation of 300 microCi  per gram of thyroid tissue 

 Oral dose of I-131 of 18.2 milliCi was calculated 

 

I-131 dose = (thyroid weight x 300) / (24-hr uptake x 1000) 
I-131 dose = (54 x 300) / (0.89 x 1000) 

I-131 dose = 18.2 milliCi 



Cases 2c – 3 different cases 

17.3 gm weight 

Calculated at 9.8 milliCi 

Administered 11.7 millici 

35.1 gm weight 

Calculated at 14.4 milliCi 

Administered 15.1 millici 

35 gm weight 

Calculated at 19.1 milliCi 

Administered 19.5 millici 



Case 3 (series) 

Graves disease with incidental thyroid nodules on 

US 

US performed prior to I-131 ablation to estimate 

thyroid weight 





Case 3a 

17-year old female with Graves’ disease referred 

for I-131 ablation 



Incidental thyroid nodule in Graves’ disease 

Pathology: Papillary thyroid carcinoma, Stage 1 (T1, N1, M0) 

Case 3a, October 2013 



Case 3b, October 2015 

12-year-old male with medically managed Graves' disease 

referred for I-131 ablation 



Case 3b 

 Right inferior lobe mixed cystic and solid nodule with calcifications 

 FNA non diagnostic 

 Total thyroidectomy with pathology c/w Graves disease an 1.3 cm papillary 

thyroid carcinoma 

 CT chest was negative → observation with no I-131 therapy 



Radiation Safety Instructions 

 Will be covered in a subsequent lecture 



Thank you! 


