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Chief complaint 

Mr. LBJr is a 63 year old man with a past medical 
history of metastatic papillary thyroid cancer, 
HTN, and OSA presents from oncology clinic 
with one week of progressive bilateral lower 
extremity swelling and 10lbs weight gain. 



Thyroid Cancer History 
• January 1995 (age 42) – thyroid nodule with FNA 

suggestive of papillary carcinoma 
• February 1995 – Thyroidectomy and L radical neck 

dissection 
– Invasive moderately to poorly differentiated follicular 

carcinoma (4.5cm in greatest extent) virtually replacing 
the left lobe.  No apparent extension of the tumor 
beyond the confines of the thyroid capsule.  

– 12/13 mediastinal lymph nodes showing complete 
replacement by metastatic thyroid carcinoma 

– 7/21 jugular lymph nodes with metastatic thyroid 
carcinoma and foci of extranodal extension of tumor  

• March 1995  100 mCi RAI 



Thyroid cancer staging and risk 
assessment 

Thyroid. 2016 Jan;26(1):1-133. 



Thyroid Cancer History, continued 

• September 1995 – mediastinal node dissection 
– R superior lymph node and mediastinal mass 

showing poorly differentiated follicular carcinoma  
• September 1995  150 mCi RAI 
• Early 2000 – bony spinal metastases at T11-L1, 

pulmonary metastases 
• February 2000  201 mCi RAI 
• September 2001  200 mCi RAI 
• April 2002  203 mCi RAI 



Thyroid Cancer History, continued 

• March 2012 – uptake and scan shows no uptake 
in thyroid bed, multiple foci in both lung fields, 
questionable sacral metastasis in the L pelvis 

• March 2012  192 mCi RAI 
• January 2013 – CT shows slight increase in 

bilateral pulmonary mets, L4 and R iliac lytic bone 
lesions  

• April 2013 – transitions oncology care to UCMC 
 



Treatment summary 

• Surgery  
– Total thyroidectomy and neck dissection 

• RAI treatment total = 1,046 mCi 
– March 1995 – 100 mCi masonic 
– September 1995 – 150 mCi Rush 
– February 2000 – 201 mCi NWMH 
– September 2001 – 200 mCi NWMH 
– April 2002 – 203 mCi NWMH 
– March 2012 – 192 mCi Stroger 

• TSH suppression 
– Levothyroxine 300 mcg daily 



Thoughts about his treatment to 
date?  



RAI refractory thyroid cancer 
• Definition of RAI refractory disease 1 

– Malignant/metastatic tissue never concentrates RAI 
– Tumor tissue loses ability to concentrate RAI 
– RAI concentrates in some lesions but not others 
– Metastatic disease progresses despite significant 

concentration of RAI  
• Management 

– If disease is asymptomatic, stable, or minimally progressive 
 monitoring on TSH suppressive therapy with serial 
imaging is an option 

– If disease is symptomatic, rapidly progressive, imminently 
threatening  consider advanced treatment options 
(clinical trail, TKI, chemotherapy) 



Risks of RAI Therapy 
• RAI dose and risk of secondary malignancies 

– Study in 2003 evaluated risk of second primary malignancies (SPM) in a 
European Cohort of thyroid cancer patients  

– 6841 patients, 62% received I-131 
– Patients who received RAI had increased rates of cancer involving salivary 

glands (RR 7.5), bone and soft tissue (RR 4.0), female genital (RR 2.2), CNS (RR 
2.2), and leukemia (RR 2.5) 

– Increased risk of solid tumors and leukemias was seen with increasing 
cumulative activity of I-131  

Br J Cancer. 2003 Nov 3;89(9):1638-44. 



Br J Cancer. 2003 Nov 3;89(9):1638-44. 



Management at UCMC 
• April 2013 – initial oncology visit   

– Patient asymptomatic, plan to monitor with serial imaging 
• November 2013 – pathologic R hip fracture at site of bony 

metastasis 
• March 2015 – oncology follow up 

– On Levothyroxine 350mcg daily  
– Bisphosphonate initiated  

• April 2015 – PET scan shows extensive bony disease, metastasis in 
liver and lungs 

• May 2015 – started on treatment with Lenvatinib 
• Over the next year serial CT show stable disease, patient develops 

multiple side effects from Lenvatinib (fatigue, weight loss) leading 
to dose reduction  

  Ref. Range 3/30/15 7/20/15 9/14/15 11/6/15 1/6/16 4/4/16 6/22/16 

TG <29 ng/mL 46000 (H) 5000 (H) 5250 (H) 12500 (H) 20000 (H) 46000 (H) 84000 (H) 

TSH 0.30 - 4.00 
mcU/mL 

<0.01 (L) <0.01 (L) <0.01 (L) <0.01 (L) <0.01 (L) <0.01 (L) <0.01 (L) 



Kinase Inhibitors for  
RAI-Refractory DTC 

• Three TKIs have 
showed improved 
progression-free 
survival 
– Vandetanib 
– Sorafenib 
– Lenvatinib 

• No studies have shown 
overall survival benefit 
or improved quality of 
life 

Thyroid. 2016 Jan;26(1):1-133. 



Lenvatinib for RAI-refractory thyroid 
cancer 

• Randomized, double blind, 
placebo controlled trial  

• 392 patients enrolled 
– 261 for Lenvatinib and 131 for 

placebo  
• Primary end point was 

progression-free survival   
– Lenvatinib 18.3 months 
– Placebo 3.6 months Hazard ratio 

for progression or death 0.21, 
P<0.001)  

• At a median follow up time of 17 
months, disease progression 
occurred in 
– 35.6% of patients on Lenvatinib 
– 83.2% of patients on placebo 

 
 
 N Engl J Med. 2015 Feb 12;372(7):621-30. 



Lenvatinib Adverse Effects 

• 75.9% of patients on Lenvatinib had treatment-related adverse 
effects of grade 3 or higher 
– HTN (any grade 69.3%, grade >=3 42.9%) 
– Proteinuria (any grade 32.2%, grade >=3 10.0%) 
– Other adverse effects: arterial and venous thromboembolic events, 

renal failure, liver failure, GI fistula, prolonged QT, PRES 
• Six deaths in patients on Lenvatinib (2.3%) were treatment related 

N Engl J Med. 2015 Feb 12;372(7):621-30. 



Moving forward his to hospital 
admission… 



HPI: Pt was recently started on 
diuretics for LE swelling, over 
the past week noticed 
worsening swelling and 
decreased urination.  Denies 
chest pain, orthopnea, PND, 
cough, fever. 
ROS: +fatigue +weight loss 
(100lbs past year) +DOE +leg 
swelling 
PMH: Thyroid cancer, HTN, OSA 
PSH: Thyroidectomy and node 
dissection x2, spinal fusion, R 
hip replacement  

Meds: 
- Carvedilol 3.125mg BID 
- Furosemide 40mg daily, 
- Levothyroxine 300mcg daily, 
- Metolazone 2.5mg daily,  
- Tadalafil 10mg PRN  
- Lenvatinib held x1 month 
Social: Retired surgical tech, 
divorced, lives alone.  Former 
smoker (quit 1971), no ETOH or 
drugs. No known exposure to 
radiation. 
Family: Pancreatic cancer 
(mother), lung cancer (father, 
smoker), no family history of 
thyroid cancer 

 



Physical exam 

General: No apparent distress.  Sitting in bed, appears comfortable 
HEENT: NC/AT. No pharyngeal erythema, PERRL, EMOI 
Neck: Golf ball sized mass in the L neck, mildly tender.  Thyroid 
surgically absent, well healed midline horizontal and L vertical scars. 
CV: Normal rate, regular rhythm. Extremities warm. Bilateral lower 
extremity edema, 4+, symmetric 
Pulmonary: Clear bilaterally. No increased WOB, rales, or wheezes. 
GI: Soft, non-tender, non-distended abdomen.  No rebound or 
guarding. 
MSK: No deformities. No joint swelling. Normal tone. 
Neuro: AOx3, no focal deficits. 
Skin: No rash, no acanthosis nigricans 
Psych: Normal mood, appropriate 
 

VITALS: Temp 35.9, BP 128/53, HR 66, RR 16, O2 sat 95% on RA, BMI 28  



 Admission Labs 

MCV 75.1 

135 

5.4 

94 

23 

74 

2.5 

136 

4.9 

9.2 

136 

6.5 3.2 

1.6 0.8 

139 89 

195 

Cr baseline 1.1-1.3 

Ca 9.0 
Mg 2.5 
Ph 5.1 

BNP= 3,025 
Troponin= <0.03 
TSH <0.01 
 
UA: -LE –nitrite, no protein, no bacteria, 
many hyaline casts 
 
LE dopplers: negative for DVT 



Focused differential diagnosis? 



Evaluating for CHF -> TTE 
• Left  ventricle:  Mildly dilated, normal wall thickness and 

diastolic performance.  Systolic performance is normal with 
EF 60-65%.  No RWMA. 

• Right ventricle: Moderately dilated.  Systolic performance is 
normal.  

• Atria: Left and right atrial severely dilated.  Dilated IVC 
suggestive of increased RA pressure  

• Valves: Mild mitral regurgitation, mild-moderate tricuspid 
regurgitation, elevated RV systolic pressure consistent with 
severe pulmonary hypertension (peak 68mmHg + RA).  
Increased transaortic velocities consistent with increased 
flow, no aortic stenosis or regurgitation.  No pulmonic 
stenosis or regurgitation. 



Right Heart Catheterization 
FINDINGS: 
RA = 17 mmHg 
RV = 62/20 mmHg 
PA = 66/20 mmHg with a mean of 35 mmHg 
Wedge pressure = 25 mmHg 
PA saturations = 73.8%. 
Systemic saturation = 96% on pulse ox. 
Cardiac output by Fick = 12.2 L/minute 
Cardiac index by Fick = 5.6 L/min/m2 
SVR 393 (dyne*sec)/cm-5 
PVR 0.82 Wood 
  
CONCLUSIONS: 
1. Elevated right-sided hemodynamics in the setting of elevated wedge pressure.  
2. High cardiac output. 
 



Differential for High Output HF 

• Hyperthyroidism 
• Carcinoid syndrome 
• Sepsis 
• Obesity  
• Liver disease 
• AV shunts  
• Myeloproliferative disorders 
• Anemia 
• Beriberi 



Additional TFTs… 

• TSH <0.01 
• Free T4 = 0.25 (ref 0.9-1.7) 
• Total T3 = 310 (ref 80-195) 
• Free T3 = 617 (ref 230-420) 
 
How do you interpret these TFTs?   
 
• Endocrinology consulted 



T3 Thyrotoxicosis in Metastatic 
Follicular Thyroid Cancer 



Case Reports of Thyrotoxicosis in 
Metastatic Thyroid Cancer 

South Med J. 1986 Apr;79(4):483-6.  



Prevalence of Elevated T3 in Follicular 
Thyroid Carcinoma  

• Study included 58 patients with metastatic 
thyroid cancer: 31 papillary, 20 follicular, seven 
medullary 

• 4/20 patients (20%) with follicular carcinoma had 
abnormally high FT3 levels and FT3/FT4 ratio >3.5 
 

J Clin Endocrinol Metab. 2008 Jun;93(6):2239-42.  



What are the potential mechanisms 
of T3 thyrotoxicosis in metastatic 

thyroid cancer?  



Increased Deiodinase Activity  

J Clin Invest. 2006 Oct;116(10):2571-9.  



Next step in management?   
How can you determine the cause? 



Case, continued 
• LT4 held 
• Repeat TFTs show 

rapid drop in total 
T3 and free T4 

• LT4 reinitiated at 
lower dose 

• Diuresed on 
inotrope support, 
LE edema 
significantly 
improved 

• Endo f/u this week 

  23-Aug 25-Aug 27-Aug 29-Aug 
TSH <0.01       
FT4 0.48 0.12 <0.10 <0.10 
Total T3 310 151 59 59 
Free T3 617   121 136 
rT3   66     

8/23 Last 
dose LT4 

300 

8/28 start 
LT4 

50mcg 
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