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Introduction 
 
An estimated 56,460 new cases of thyroid cancer will 
be diagnosed in 2012, a 1.03% lifetime risk of 
developing thyroid cancer in the general population1. 
Of these thyroid cancers, nearly 90% are papillary 
thyroid carcinomas (PTC) with less than 5% 
metastatic at the time of diagnosis and an additional 7 
- 23% developing metastases over long-term of 
follow-up2. PTC spreads via the lymphatic system 
from the thyroid tissue to regional lymph nodes.  
Distant metastases are rare and portend a worse 
prognosis3. When they occur, they are most 
commonly seen in the lung or bone. Case reports 
have reported PTC metastases to the pancreas and 
breast4, brain5-7, skin8, extremity muscles9, orbit10 and 
liver11. To our knowledge, there are only three 
previously reported cases of isolated metastases to 
the adrenal gland6,12,13. An additional case with 
concomitant pulmonary and bone metastases has 
been reported14. 
 
We report a fourth case of pathologically confirmed 
adrenal metastasis, in the absence of other distant 
metastases, from tall cell variant PTC and review the 
diagnosis and management of adrenal metastases.  
 
Case Summary 
 
A 72-year-old male initially presented with right 
thyroid enlargement. The patient was clinically and 
biochemically euthyroid and without family history 
of thyroid disease, malignancy or personal history of 
radiation exposure.  Past medical history included 
CABG and esophageal diverticulum. Ultrasound 
revealed a 1.5 cm right thyroid nodule.  Fine needle 
aspiration was suspicious for papillary thyroid  

 
 
 
 
 
carcinoma with hypercellular sheets and papillary 
arrangements of cells with occasional nuclear 
grooves. The patient was referred for surgical 
excision.   
 
Extensive metastatic and locally invasive disease was 
found at surgery. The patient underwent total 
thyroidectomy, central neck dissection, right 
modified radical neck dissection, tracheal resection of 
three rings and reconstruction with cricotracheal 
anastamosis. Final surgical pathology demonstrated 
multifocal tall cell variant papillary thyroid 
carcinoma with the largest focus measuring 2.1 cm in 
the right thyroid lobe, a smaller 1.3 cm focus in the 
left lobe and metastases to level 3 and 6 lymph nodes 
(22 positive lymph nodes, in total). The inferior 
tracheal margin was also positive. Post-operative 
thyroglobulin, in the setting of thyroid hormone 
withdrawal stimulated TSH (96 mcIU/mL) remained 
elevated at 2,162 ng/mL, falling to 470 ng/mL one 
month later (TSH 86.2 mcIU/mL) with a negative 
thyroglobulin antibody. 
 
The patient was unable to undergo adjuvant 
radioactive iodine therapy due to postoperative 
dysphagia, and ultimately required gastrostomy tube 
placement. I-123 surveillance whole body scan, 
performed 6 months post-operatively, documented 
two foci of uptake in the neck and one in the anterior 
mediastinum, consistent with nodal disease. No 
distant metastases were noted. Recurrent papillary 
thyroid carcinoma in the neck was confirmed on fine 
needle aspiration biopsy.  
 
Ten months after initial surgery, the patient returned 
to the operating room for right posterior triangle neck 
dissection and left modified radical neck dissection. 
One month later, the patient was placed on a low-
iodine diet and thyroid hormone was withdrawn in 
preparation for radioactive iodine ablation with 200 
millicuries. Thyroglobulin increased from 1,460 
ng/mL to 3220 ng/mL with TSH 183 mcIU/mL.   
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Post-therapy whole body scan and SPECT-CT 
images demonstrated two foci of intense tracer 
activity noted in the neck as well as a 3.4 x 2.4 cm 
nodule in the left adrenal gland. Computed 
tomography (CT) of the abdomen and pelvis 
confirmed a left adrenal mass measuring 3.5 x 2.5 
cm, measuring 36 Hounsfield units on a noncontrast 
image, 151 HU on enhancement image and 77 HU on 
delayed imaging. Biochemical evaluation was 
unremarkable. Left laparoscopic adrenalectomy was 
performed without complication. Pathology 
confirmed metastatic tall cell variant papillary 
thyroid carcinoma. Morphologic features of the 
original cancer and the adrenal metastasis were 
similar with both staining positive for TTF-1 and 
thyroglobulin. Post-operative thyroglobulin, in the 
setting of suppressed TSH of 0.11 mcIU/mL fell to 
4.6 ng/mL with a negative thyroglobulin antibody. 
 
Discussion and Review of the Literature 
   
Well-differentiated papillary thyroid cancer is a 
relatively common malignancy associated with a high 
cure rate15. Unfortunately, metastatic disease 
develops in 7 – 23% of patients. Morbidity and 
mortality are increased in patients with distant 
metastases, but prognosis depends on patient age, 
tumor grade, tumor size, site of metastases, ability of 
metastases to concentrate I-131 and complete 
resection16.   
 
The reported long-term survival rates of patients 
diagnosed with metastatic PTC range from 13 – 
100% (17). The wide variation is attributed to the 
heterogeneity of the patient groups with regard to 
timing of development of metastatic disease, disease 
burden, and treatment. Of note, none of the previous 
reviews of metastatic disease and outcome cited here 
included patients with adrenal metastases. 
 
Review of the literature demonstrated four cases of 
differentiated papillary thyroid carcinoma metastatic 
to the adrenal glands. Hurthle cell carcinoma, 
follicular, medullary, and anaplastic carcinoma 
metastases to the adrenal glands have also been 
reported. However, isolated metastasis to adrenal 
glands remains a rare occurrence for thyroid 
carcinomas of all types.    
 
Adrenal metastases are often asymptomatic and occur 
in conjunction with other distant metastases18. Lung, 
kidney, gastrointestinal (stomach, esophagus, 
liver/bile duct) and breast cancers are the most 
common primary tumor sites19. Metastases to the  

 
adrenal gland, in the absence of other distant 
metastases remain a rare occurrence for all types of 
malignancies. The pathophysiology of this pattern of 
metastases has not been well delineated. 
 
The four published cases of isolated adrenal 
metastases from differentiated PTC reported a mean 
patient age of 66.8 ± 8.2 years. The mean size of the 
primary PTC lesion was 4.1 ± 2.9 cm and no distant 
metastases were present at the time of initial 
evaluation. The mean time to detection of adrenal 
metastasis was 18.7 ± 27.5 months. I-123 or I-
131whole body scan detected the lesions in three of 
four cases with18 F-FDG-PET-CT scan and CT scan 
confirmation. Adrenalectomy in conjunction with 
radioiodine therapy was performed in three of the 
cases while one case was treated with radioiodine 
therapy alone. Only one report documented long term 
follow up with a survival of 13 years after diagnosis 
and initial treatment of adrenal metastasis14. The case 
presented here differs somewhat from previously 
reported cases in that the lesion was detected within 2 
years of initial presentation. 
 
The utility of post-therapy scans (PTS) for the 
detection of metastases from PTC has been 
investigated in several studies. Sherman et al20 found 
previously unidentified metastases in 10% of patients 
on PTS and Fatourechi et al21 identified abnormal 
foci of uptake in 13% of patients on PTS. The studies 
document discordance between pre- and post-therapy 
scan, emphasizing the importance of postherapy 
scans in patients with elevated thyroglobulin levels or 
other indication of metastatic disease. In addition, 
while whole body scans detected adrenal metastases 
in the above-noted studies, more aggressive or de-
differentiated tumors may lose the ability to 
concentrate iodine, especially after several course of 
radioactive iodine. In these cases18, F-FDG-PET-CT 
is a preferred method of imaging22.   
 
Management of distant metastatic lesions often 
involves surgical and non-surgical treatment. When 
possible, definitive surgical excision of the metastatic 
focus is performed23. Given the paucity of cases of 
isolated adrenal metastases, case series investigating 
the management of these lesions are small and have 
not focused specifically on the care of patients with 
PTC and adrenal metastases. Previous studies 
including multiple cancer types with metastases to 
the adrenal gland, predictors of improved survival 
included disease-free interval greater than six 
months, complete resection and pathologic diagnosis 
of adenocarcinoma24,25. In one study of 41 patients 
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(56% with non-small cell lung cancer), not including 
any patients with PTC, only the disease-free interval 
greater than 6 months correlated with improved 
survival26. This effect may be attributed to the more 
indolent course of cancers that remain stable over a 
prolonged period of time. Regardless, available data 
suggest benefit of adrenalectomy without 
disadvantages beyond surgical risk. 
 
Despite the improved outcome with surgery for 
adrenal metastasis, ongoing monitoring of 
thyroglobulin, thyroglobulin antibody and imaging is 
essential in the long-term management of patients 
with PTC and distant metastases. Fortunately, our 
patient demonstrated a significant decrease in 
thyroglobulin levels following adrenalectomy from 
3,220 to 4.7 ng/mL. However, the persistent 
detectable Tg value indicates persistent low-volume 
locoregional disease27.   
 
REFERENCES  
 
1. Howlader N, Noone AM, Krapcho M, Neyman N, 

Aminou R, Waldron W, Altekruse SF, Kosary CL, Ruhl 
J, Tatalovich Z, Cho H, Mariotto A, Eisner MP, Lewis 
DR, Chen HS, Feuer EJ, Cronin KA (eds). SEER Cancer 
Statistics Review, 1975-2009 (Vintage 2009 Populations), 
National Cancer Institute. Bethesda, MD, 
http://seer.cancer.gov/csr/1975_2009_pops09/, based on 
November 2011 SEER data submission, posted to the SEER 
web site, April 2012. 

2.  Schlumberger MJ. Papillary and follicular thyroid 
carcinoma. N Engl J Med. 1998 Jan 29;338(5):297-306. 
Review. PubMed PMID: 9445411. 

3. Hoie J, Stenwig AE, Kullmann G, Lindegaard M. 
Distant metastases in papillary thyroid cancer. A review of 
91 patients. Cancer. 1988 Jan 1;61(1):1-6. PubMed PMID: 
3334935. 

4. Angeles-Angeles A, Chable-Montero F, Martinez-
Benitez B, Albores-Saavedra J. Unusual metastases of 
papillary thyroid carcinoma: report of 2 cases. Ann Diagn 
Pathol. 2009 Jun;13(3):189-96. doi: 
10.1016/j.anndiagpath.2008.02.010. Epub 2008 Jun 26. 
PubMed PMID: 19433299. 

5. Ohta Y, Chong JM. [Solitary brain metastasis of thyroid 
papillary carcinoma mimicking a cavernous angioma by 
MRI]. No Shinkei Geka. 2009 May;37(5):467-72. 
Japanese. PubMed PMID: 19432095. 

6. Copland JA, Marlow LA, Williams SF, Grebe SK, 
Gumz ML, Maples WJ, Silverman VE, Smallridge RC. 
Molecular diagnosis of a BRAF papillary thyroid carcinoma 
with multiple chromosome abnormalities and rare adrenal 
and hypothalamic metastases. Thyroid. 2006 
Dec;16(12):1293-302. PubMed PMID: 17199440. 

7. Pacak K, Sweeney DC, Wartofsky L, Mark AS, Punja 
U, Azzam CJ, Burman KD. Solitary cerebellar metastasis 
from papillary thyroid carcinoma: a case report. Thyroid. 
1998 Apr;8(4):327-35. PubMed PMID: 9588498.  

8. Koller EA, Tourtelot JB, Pak HS, Cobb MW, Moad JC, 
Flynn EA. Papillary and follicular thyroid carcinoma 
metastatic to the skin: a case report and review of the 
literature. Thyroid. 1998 Nov;8(11):1045-50. Review. 
PubMed PMID: 9848721. 

9. Bruglia M, Palmonella G, Silvetti F, Rutigliano P, 
Criante P, Marmorale C, Boscaro M, Taccaliti A. Skin 
and thigh muscle metastasis from papillary thyroid cancer. 
Singapore Med J. 2009 Feb;50(2):e61-4. PubMed PMID: 
19296013.  

10. Rocha Filho FD, Lima GG, Ferreira FV, Lima MG, 
Hissa MN. Orbital metastasis as primary clinical 
manifestation of thyroid carcinoma--case report and 
literature review. Arq Bras Endocrinol Metabol. 2008 
Dec;52(9):1497-500. Review. PubMed PMID: 19197459. 

11. Hemming AW, Sielaff TD, Gallinger S, Cattral MS, 
Taylor BR, Greig PD, Langer B. Hepatic resection of 
noncolorectal nonneuroendocrine metastases. Liver Transpl. 
2000 Jan;6(1):97-101. PubMed PMID: 10648585. 

12. Wagenaar N, Oosterhuis JW, Rozendaal L, Comans E, 
Simsek S. Adrenal metastasis from a primary papillary 
thyroid carcinoma. Intern Med. 2008;47(24):2165-8. Epub 
2008 Dec 15. PubMed PMID: 19075543. 

13. Koutkia P, Safer JD. Adrenal metastasis secondary to 
papillary thyroid carcinoma. Thyroid. 2001 
Nov;11(11):1077-9. PubMed PMID: 11762719.  

14. Aïssaoui R, Turki Z, Achiche A, Balti MH, Ben Slama 
C, Zbiba M. [Adrenal metastasis of a papillary thyroid 
cancer]. Ann Endocrinol (Paris). 2006 Sep;67(4):364-7. 
French. PubMed PMID: 17072245. 

15. Davies L, Welch HG. Increasing incidence of thyroid 
cancer in the United States, 1973-2002. JAMA. 2006 May 
10;295(18):2164-7. PubMed PMID: 16684987. 

16. Cooper DS, Doherty GM, Haugen BR, Kloos RT, Lee 
SL, Mandel SJ, Mazzaferri EL, McIver B, Sherman SI, 
Tuttle RM; American Thyroid Association Guidelines 
Taskforce. Management guidelines for patients with thyroid 
nodules and differentiated thyroid cancer. Thyroid. 2006 
Feb;16(2):109-42. PubMed PMID: 16420177. 

17. Shoup M, Stojadinovic A, Nissan A, Ghossein RA, 
Freedman S, Brennan MF, Shah JP, Shaha AR. 
Prognostic indicators of outcomes in patients with distant 
metastases from differentiated thyroid carcinoma. J Am Coll 
Surg. 2003 Aug;197(2):191-7. PubMed PMID: 12892796. 

18. Lam KY, Lo CY. Metastatic tumours of the adrenal 
glands: a 30-year experience in a teaching hospital. Clin 
Endocrinol (Oxf). 2002 Jan;56(1):95-101. Review. PubMed 
PMID: 11849252. 

19. Glomset DA.  The incidence of metastasis of malignant 
tumours of the adrenal glands.  Am J Cancer. 1938; 32:57-
61. 

20. Sherman SI, Tielens ET, Sostre S, Wharam MD Jr, 
Ladenson PW. Clinical utility of posttreatment radioiodine 
scans in the management of patients with thyroid 
carcinoma. J Clin Endocrinol Metab. 1994 Mar;78(3):629-
34. PubMed PMID: 8126134.  

21. Fatourechi V, Hay ID, Mullan BP, Wiseman GA, 
Eghbali-Fatourechi GZ, Thorson LM, Gorman CA. Are 
posttherapy radioiodine scans informative and do they 
influence subsequent therapy of patients with differentiated 
thyroid cancer? Thyroid. 2000 Jul;10(7):573-7. PubMed 
PMID: 10958309. 

22. Lind P, Kohlfürst S. Respective roles of thyroglobulin, 
radioiodine imaging, and positron emission tomography in 
the assessment of thyroid cancer. Semin Nucl Med. 2006 
Jul;36(3):194-205. Review. PubMed PMID: 16762610. 

23. Pak H, Gourgiotis L, Chang WI, Guthrie LC, Skarulis 
MC, Reynolds JC, Merino MJ, Schrump DS, Libutti 
SK, Alexander HR Jr, Sarlis NJ. Role of metastasectomy 
in the management of thyroid carcinoma: the NIH 
experience. J Surg Oncol. 2003 Jan;82(1):10-8. PubMed 
PMID: 12501164. 

24. Lo CY, van Heerden JA, Soreide JA, Grant CS, 
Thompson GB, Lloyd RV, Harmsen WS. Adrenalectomy 

 



 
Proceedings of UCLA Healthcare 

-VOLUME 17 (2013)- 
 

 

for metastatic disease to the adrenal glands. Br J Surg. 1996 
Apr;83(4):528-31. PubMed PMID: 8665251. 

25. Kim SH, Brennan MF, Russo P, Burt ME, Coit DG. The 
role of surgery in the treatment of clinically isolated adrenal 
metastasis. Cancer. 1998 Jan 15;82(2):389-94. PubMed 
PMID: 9445197. 

26. Sarela AI, Murphy I, Coit DG, Conlon KC. Metastasis to 
the adrenal gland: the emerging role of laparoscopic 
surgery. Ann Surg Oncol. 2003 Dec;10(10):1191-6. 
PubMed PMID: 14654476. 

27. Robbins RJ, Srivastava S, Shaha A, Ghossein R, Larson 
SM, Fleisher M, Tuttle RM. Factors influencing the basal 
and recombinant human thyrotropin-stimulated serum 
thyroglobulin in patients with metastatic thyroid carcinoma. 
J Clin Endocrinol Metab. 2004 Dec;89(12):6010-6. 
PubMed PMID: 15579752. 

 
 
Submitted on June 10, 2013  
 
 


