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Learning Objectives 

• Building a differential diagnosis for thyrotoxicosis in pregnancy  
 

• Review evaluation of thyroid function in pregnancy 
 
• A special case of thyrotoxicosis in pregnancy: TSH receptor mutation 

 
• Treatment options and follow up 

 
• Management of ectopic thyroid 



An 18 year old female presents with nausea, vomiting, 
weakness, palpitations, and weight loss for several 

weeks. She has not tolerated food for several days. Last 
menstrual period was 3 months ago. 

 
weight loss: 20kg 
significant weakness, trouble walking 
no personal history of thyroid disease or neck pain 
no known family history of hyperemesis or thyroid disease 
no prior pregnancies 



Vitals 
Temp: 36.6 
Pulse: 137 
BP: 129/87 
Weight: 56.7 kg 
Height: 177.8 cm 
(BMI 17.9) 

Physical Exam 
General: fatigued, appears unwell 
HEENT/Neck: no obvious proptosis, no conjunctival injection, 
non-enlarged thyroid, no bruit. 
Cardiac: tachycardic 
Pulmonary: clear to auscultation bilaterally 
Abdomen: diffuse mild tenderness, no rebound 
Skin: Warm and dry 
MSK: 1+ pitting edema in lower extremities bilaterally 
Neuro: DTRs 2+ throughout. Alert and oriented. No tremor. 
Generally appears weak. Has trouble lifting arms for tremor 
assessment. 
Mood: Slightly tangential but oriented. Does not always answer 
questions directly. 

Initial evaluation 
April, 2020 
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Initial evaluation 
April, 2020 

total protein 9.1 
albumin 5.0 
total bilirubin 4.5 
alk phos 115 
AST 1005 
ALT 2232 

INR 1.2 
Lipase 71 

TSH 0.02 
Free T3: 938 
Free T4: 6.19 

Problems: 
1. Hyponatremia 
2. Hypokalemia 
3. Acute kidney injury 
4. Acute liver injury 
5. Elevated thyroid hormone 
6. (pregnancy) 

β – hCG: 273,846 miu/mL 

COVID 19: (-) multiple 



Eur J Epidemiol (2015) 30:1057-1066 
N Engl J Med 2009; 360:1639-1645 
Obstet Gynecol. 2006;107(3):605-610 

Hyperplastic trophoblastic cells in molar 
pregnancy produce excess hCG, with serum 
levels often >100,000 miu/mL. Partial molar 
pregnancies present with lower levels. 
 
Average hCG levels at diagnosis in ectopic 
pregnancy are around 1000 miu/mL. 
 
High hCG levels are seen in multiple 
pregnancies. 



thyroglobulin antibody: negative 
TPO antibody: negative 
thyroid stimulating immunoglobulin: negative  

Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7 Day 8 Day 9 Day 10 
TSH 0.02 0.01 
Free T4 6.19 5.68 2.65 2.18 1.44 1.43 1.26 1.18 
Total T4 11.1 13.0 10.9 10.8 
Free T3 938 
Total T3 218 184 160 150 170 147 136 
AST 1005 683 245 124 106 88 81 145 176 238 
ALT 2232 1514 930 686 507 373 307 339 311 366 
PTU dose 100mg 
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Additional imaging 

Liver ultrasound with doppler 

Transvaginal ultrasound 



Thyroid function in pregnancy: 
 

Before treating, we need to understand what is “normal.” 
Which thyroid hormone values should be used for monitoring? 
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Endocr Rev. 1997;18(3):404. 



Thyroid function in pregnancy: 
 

Before treating, we need to understand what is “normal.” 
Which thyroid hormone values should be used for monitoring? 

Thyroid. 2009;19(8):863. 



Thyroid function in pregnancy: 
 

Before treating, we need to understand what is “normal.” 
Which thyroid hormone values should be used for monitoring? 

Thyroid. 2017;27(3):315. 

Weeks 7 – 12: 
• normal TSH 0.1 – 4 
 
• total T4 ULN increased by 

5%/week for 10 weeks 
 
After week 16: 
• TSH range gradually 

returns to normal 
 
• Total T4 stabilizes at 50% 

greater than normal levels  
 
 



Causes of suppressed TSH and elevated T4 during pregnancy 

1. Graves’ Disease 
 

2. Toxic multinodular goiter/toxic nodule 
 

3. Hyperthyroid phase of thyroiditis 
 

4. Exogenous thyroid hormone intake 
(prescription medication and supplements) 
 

causes unique to pregnancy causes not unique to pregnancy 

1. Normal physiology of pregnancy 
• hCG activity and increased TBG 

 

2. Hyperemesis gravidarum 
• high hCG levels, more thyroid stimulating activity, 

mild T4 elevation, weeks duration at most 
 

3. Gestational transient thyrotoxicosis 
• occurs at peak hCG, mild T4 elevation 

 

4. Trophoblastic hyperthyroidism 
• previously found commonly, but earlier diagnosis 

of GTD has decreased incidence of the thyroid 
component 

 

5. Familial gestational hyperthyroidism 
• TSH receptor mutation leads to increased 

sensitivity to hCG 
 

6.  (post-partum thyroiditis) 



N Engl J Med 1998; 339:1823-1826 

The case of a woman and her mother who both had recurrent gestational 
hyperthyroidism despite normal serum β-hCG levels. 
 
A 27 year old woman presented for evaluation and treatment of hyperthyroidism at 
10 weeks gestation. Two prior pregnancies were characterized by severe 
nausea/vomiting and both resulted in miscarriage. 
 
The patient was found to have a TSH of < 0.1 and a FT4 of 4.7 ng/dL. Anti-TPO and 
TrAB were negative. There was no evidence of ophthalmopathy. 
 
The patient was treated with PTU for the duration of her pregnancy and did well, 
with thyroid function normalizing off therapy after pregnancy. 



N Engl J Med 1998; 339:1823-1826 

18 months later, the patient presented with 7 weeks of amenorrhea and found to be 
hyperthyroid again with a hCG level within the normal level at the time of gestation. 
She was again started on PTU. 
 
After investigation, it was found that the patient’s mother described a very similar 
history of nausea, vomiting and miscarriage before a term pregnancy in which she 
was treated with carbimazole. 
 
Direct PCR sequencing isolated a K183R (arginine for lysine) located in the middle 
of the N-terminal domain of the TSH receptor in both mother and daughter. 
 
cAMP production in response to TSH and hCG in the wildtype and mutant TSH 
receptor-transfected cells is shown below: 





Treatment of hyperthyroidism in pregnancy 

J. Obstet. Gynaecol. Res. Vol. 40: 1567-1572. 

Thyroid function normalized by the 
second trimester without antithyroid 
treatment. There was no association 
found between gestational transient 
thyrotoxicosis and pregnancy outcomes. 
 
Generally, antithyroid therapy is not 
recommended in typical cases of 
transient thyrotoxicosis. 



Treatment of hyperthyroidism in pregnancy 
use of antithyroid drugs and fetal malformations: an update 

J Clin Endocrinol Metab, July 2012, 97(7):2396-2403. 

Japan 2012 Denmark 2014 Sweden 2017 

Cumulative incidence of birth defects: 
MMI: 6.8% (NS) 
PTU: 6.4% (NS) 
non-exposed: 8.0% (NS) 
 
MMI was associated with septal heart 
defects 
PTU was associated with ear and 
urinary defects 

Prevalence of birth defects: 
MMI: 9.1% 
PTU: 8.0% 
non-exposed: 5.7% (p <0.001) 
 
MMI was associated with MSK, skin, 
and digestive defects 
PTU was urinary defects, face and neck 
defects 
 
Birth defects were associated use of 
MMI and PTU and shift between the 
medications in early pregnancy. 

Prevalence of birth defects: 
MMI: 4.1% (p = 0.002) 
PTU: 1.9% 
non-exposed: 2.1% 
 
MMI was associated with VSD and 
aplasia cutis and omphalocele 
PTU was associated with congenital 
heart defects 

J Clin Endocrinol Metab, Nov 2013, 98(11):4373-4381. 
Eur J Endocrinol. 2017 Oct;177(4):369-378. 



Treatment of hyperthyroidism in pregnancy 
use of antithyroid drugs and fetal malformations: an update 

South Korea 2018 

Increased prevalence of birth defects: 
MMI: 17.05/1000 live births 
PTU: 8.81/1000 live births 
MMI + PTU: 16.53/1000 live births 
 
Higher doses of MMI were associated with increased 
likelihood of birth defects. 
 
Switching between PTU and MMI during the first trimester 
(and up to 3 months prior to pregnancy) did not alter the 
overall risk of birth defect. 

Ann Intern Med. 2018 Mar 20;168(6):405-413. 

Is it reasonable to switch patients to 
PTU prior to initiation of efforts to 

conceive, i.e should PTU be started 
before birth control is stopped? 



Thyroid. 2017;27(3):315. 



Patient follow up: 
 

TSH-receptor mutation: pending 
Chorionic villus sampling: completed, normal FISH results 

Patient referred to Access Health (UC OON) 



Bonus case: 
 

A 66 year old man with mediastinal mass and abnormal 
thyroid function tests 



A 66 year old patient presented with a chief complaint of dysphagia. In 
addition of a history of COPD, hypertension, diabetes and ESRD on dialysis, 
he had a history of hyperthyroidism of unclear etiology but reported a history 
of hemi-thyroidectomy (1997). 
 
Due to the presentation of dysphagia, he underwent CT imaging of his chest. 
 
Due to his unclear history of thyroid disease, he had thyroid function testing.  



Impression: retrotracheal mass with sheetlike calcifications. 7.2 x 4.5 cm. 
Appearance is similar to prior imaging. Mild compression of the esophagus and 
tracheal deviation are seen. 



TSH 0.01 
Free T4: 1.32 
Total T4: 7.9 
Free T3: 212 
Total T3: 68 
Tg Ab: neg 
TPO Ab: neg 



Thyroid. 2016;26(10):1343. 



pathology 
May, 2020 EBUS/FNA 

R thoracotomy/mass excision 

**No note in imaging or operative 
report identified a connection between 

the mediastinal mass and cervical 
thyroid tissue.** 



Courtesy of Dr. Nicole Cipriani 



Ann Thorac Surg. 2009;88(2):656-9. 

Ectopic thyroid tissue in the mediastinum is rare. Most present as an 
extension of tissue from the cervical thyroid. 
 
 In this case, a 62 y/o man presented with dysphagia and atypical 

chest pain of 3 months duration. CT imaging confirmed the presence 
of a mediastinal mass compressing the esophagus. No extension to 
the cervical region was seen. Notably, the patient had a mildly 
elevated TSH with normal T4 and T3 levels. The lesion was removed 
via sternotomy and thyroid tissue was confirmed on pathology. 
 

 Discussion: 
True primary ectopic goiters make up less than 1% of all goiters. 
 
Some patients after thyroid surgery are found to have a significant 
intrathoracic component, although these tend to be in the anterior or 
middle mediastinum. 
 
Ectopic thyroid mass as a cause of dysphagia is very rare. 
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