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Abstract

A 60-year-old man who noted numbness and dyskinesia of his left-hand fingers was admitted to a hospital.  After anticoagulant 
therapy and medication with L-3, 4-dihydroxyphenylalanine (L-DOPA) were started, his symptoms didn’t improve. He was 
introduced to our institution with gait disturbance and difficulty of articulating properly. L-DOPA was administered under 
a diagnosis of multiple system atrophy by magnetic resonance imaging.  He was also diagnosed as Graves’ disease with 
hyperthyroidism and expression of TSH receptor antibodies. Cervical ultrasonography revealed diffuse thyroid enlargement with 
abundant blood flow, which was consistent with Graves’ disease. A nodule of 6.3 x 8.3 x 9.2mm was also detected in the middle 
of the right lobe. The nodule was diagnosed as medullary thyroid carcinoma (MTC) by fine needle aspiration cytology (FNAC). 
The serum calcitonin and CEA level were elevated. We diagnosed sporadic MTC because lacking of pituitary or adrenal tumor, 
and family history of MTC. After medication for Graves’ disease, total thyroidectomy with central lymph nodes dissection was 
performed. Histopathological examination diagnosed as a MTC the diameter of tumor was 9 mm in the middle of the right lobe 
without extra thyroidal extension. Most of the thyroid cancers with Graves’ disease have been reported to be papillary thyroid 
cancer. The case of MTC with Graves’ disease is very rare with only 12 cases having been reported. We report the case of 
sporadic MTC with Graves’ disease which accidentally diagnosed by episode of multiple system atrophy. 
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Introduction

  Graves’ disease is the most common cause of hyperthyroidism, 
usually presenting with nodules of thyroid. In patients with 
both Graves’ disease and nodular thyroid disease, thyroid 
cancer was detected in 2-6 % after surgical treatment 1, 2). 
Medullary thyroid carcinoma (MTC) comprises only 
1.4-8.7% of all thyroid cancers 3, 4). In 73 patients who 
underwent surgery for Graves’ disease in our institution 
from January 2000 through October 2012, the incidence 
of differentiated thyroid carcinoma (DTC) was 17.8% (13 
cases). Histologically, nine patients had papillary thyroid 
cancer (PTC), two PTC of follicular variant, one follicular 
thyroid cancer (FTC), respectively. Only one patient (7.6%) 
had MTC. 
  We herein report the case of MTC with Grave’s disease and 
also review the literature of such diseases. 

Case Report

A 60-year-old man who noted numbness and dyskinesia of his 
left-hand fingers was admitted to a hospital. Anticoagulant 
therapy and medication with L-3, 4-dihydroxyphenylalanine 
(L-dopa) were started, because magnetic resonance imaging 
(MRI) revealed cerebral infarction. Electromyogram and 
orthopedics examination were normal. Two months later, 
gait disturbance occurred and one more month later, he 
was unable to articulate properly. He was introduced to our 

institution for further examination and treatment. Although 
L-dopa was administered, his symptoms didn’t improve. 
His temperature was 36.3°C, heart rate 68 beats per minute 
with blood pressure of 117/77 mmHg. Heart rate was regular 
and atrial fibrillation was not observed. His body weight 
and height were 71.1kg and 170cm, respectively. Cervical 
palpation revealed a soft and non-tender thyroid gland 
without nodules. No exophthalmos or skin changes were 
found. There were no clinical features other than left-side-
dominant extrapyramidal symptoms and no special family 
history. T2 image on MRI revealed high intensity in the 
lateral area of the putamen.  L-DOPA was administered 
under a diagnosis of multiple system atrophy. 
  Serum levels of free triiodothyronine, free thyroxine, and 
thyroid-stimulating hormone (TSH) were 6.4pg/ml (normal 
range 2.3-4.0), 2.51ng/ml (normal range 0.9-1.7), and <0.016.4 
µIU/ml (normal range 0.5-5.0), respectively. The value of 
TSH receptor antibodies (TRAb) was high (35, normal range 
<1.0). Preoperative calcitonin was 220 pg/ml (reference 
range, 15-86), CEA was 4.0 ng/ml (reference range, 0-5), 
and thyroglobulin was 50.9 ng/ml (reference range, 0-32), 
respectively.  
  Ultrasonography revealed diffuse thyroid enlargement with 
abundant blood f low, which was consistent with Graves’ 
disease. A nodule of 6.3 x 8.3 x 9.2mm was also detected 
in the middle of the right lobe (Figure 1). Enlarged lymph 
nodes weren’t detected. Fine needle aspiration cytology 
(FNAC) based on Papanicolau stain revealed hyper-cellular 
tumor with round or elongated nuclei, quite different from 

Figure 1: Ultrasonography revealed the presence of a 6.3 x 8.3 x 9.2mm nodule in the middle of the right lobe.



Sporadic medullary thyroid carcinoma in Grave’s disease -Report of a case- 〔21〕

Figure 2: The tumor cells revealed round or elongated nuclei with non-papillary and non-follicular structures, 
and amyloid substance was recognized without necrosis.

papillary and follicular structures, and an amyloid substance 
was partly recognized without necrosis (Figure 2). In these 
findings, the nodule was diagnosed as MTC cytologically.
  Computed tomography (CT) of the cervix, chest and 
abdomen didn’t show any metastases or tumors. We 
diagnosed sporadic MTC because lacking of pituitary 
or adrenal tumor and family history of MTC. RET gene 
mutation analysis was not performed because he didn’t 
consent.
 Since Graves’ disease was probably diagnosed with hyper 
thyroid state and TRAb positive, thyroid scintigraphy wasn’t 
performed. After medication, total thyroidectomy with 
central lymph nodes dissection was performed. The diameter 
of tumor was 9 mm in the middle of the right lobe without 
extra thyroidal extension (Figure 3). Histopathological 
examination showed MTC composed of small nests, sheets, 
and single cells characterized by moderate pleomorphism 
and hyperchromasia (Figure 4A). Amyloid was present in 
the background, confirmed by direct fast scarlet staining 
(Figure 4B). The tumor cells were positive for calcitonin 

by immunohistochemistry (Figure 4C). Non-neoplastic 
thyroid parenchyma was almost normal without features of 
lymphocytic thyroiditis or hyperplasia. The serum calcitonin 
was <0.1ng/l at 55 months after surgery.

Discussion

Over t Graves’ disease and DTC are relatively rarely 
associated. It has been reported that the incidence of DTC 
with Graves’ disease ranged from 0.76% to 9.8% 5-8). Thyroid 
nodules with Graves’ disease are reportedly only palpable in 
the range of 15% to 25% 6, 9). The risk of cancer in palpable 
thyroid nodules is controversial. The majority studies 
reported that there was no significant difference in DTC 
incidence between Graves’ disease and other toxic nodular 
goiter10-18).
  FNAC is a useful tool to evaluate thyroid nodules. The 
majority of DTC with Graves’ disease are PTC, followed by 
FTC, as in the general population. According to our survey, 
only 12 cases of MTC combined with Graves’ disease have 
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Figure 3: The tumor was 9mm in diameter in the middle of the right lobe without extrathyroidal extension.

Figure 4A: Histopathological examination showed a medullary carcinoma composed of small nests, sheets, and 
single cells characterized by moderate pleomorphism and hyperchromasia.

been reported in the literature19-28). Although MTC with 
Graves’ disease is very rare, MTC may be also suspected by 
FNAC. Immunohistochemical staining against calcitonin and 
Congo red (direct fast scarlet) staining for amyloid substance 
should be considered when the cytological diagnosis suggests 
MTC. FNAC, measurement of serum calcitonin and CEA 
are useful for the diagnosis of MTC. In the case of a normal 
upper limit of serum calcitonin or CEA, measurement of 
calcitonin in wash-out f luid from fine needle aspiration is 
useful29, 30).
 The patient was incidentally diagnosed as having MTC 
with Graves’ disease. He had no certain clinical features 
suggesting multiple endocrine neoplasia such as diarrheal 
syndrome, f lushing or a specific family history. Neither 

thyroid nodule nor neck lymph nodes were palpable. 
Although MTC with Graves’ disease is uncommon, FNAC 
was able to detect such a rare disease. Left-side-dominant 
extrapyramidal symptoms he first noted numbness and 
dyskinesia were not improved with the surgical treatment.
 In conclusion, meticulous examination by ultrasound is also 
needed in Graves’ disease as well as hormonal examination; 
and if abnormal nodules are found, FNAC is strongly 
recommended without overlooking thyroid malignancy 
combined with Graves’ disease.
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Figure 4B: Amyloid was present in the background, confirmed by Congo red (direct fast scarlet) staining.

Figure 4C: The tumor cells showed positivity for calcitonin by immunohistochemistry.
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和文要約
 
 　症例は 60 歳男性。左手指のしびれ・ジズキネシアを主訴に近医入院。脳梗塞やパーキンソン病を疑われ治療をされ
るも改善が認められなかった。その後、歩行障害の出現と徐々にろれつが回りにくいことに気付き、当院紹介受診。頭
部 MRI 施行され多系統萎縮症を疑われ内服加療となった。採血にて甲状腺機能亢進・TRAb 陽性にてバセドウ病（Graves’ 
disease）の診断となった。頚部超音波検査では、血流豊富で腫大した甲状腺が描出され、バセドウ病が疑われた。また、
甲状腺右葉中部に 6.3 x 8.3 x 9.2mm の低エコー結節を認めた。超音波下穿刺細胞診まで施行し甲状腺髄様癌の診断と
なった。カルシトニン及び CEA の上昇も認められた。家族歴はなく、全身検索も行ったがその他の腫瘍性病変は認めず、
散発性甲状腺髄様癌の診断となり甲状腺全摘術、リンパ節郭清を施行した。病理診断にて甲状腺右葉中部に 9x7mm の
限局型髄様癌を認めるのみでリンパ節転移も認めなかった。現在まで再発・転移は認めていない。甲状腺髄様癌は全甲
状腺癌の中でも 2 ～ 3% と稀な疾患で、バセドウ病における甲状腺癌の合併は乳頭癌が一般的に多く、髄様癌の報告は
これまで 12 例のみである。今回我々は、多系統萎縮症の精査の際に偶然バセドウ病を合併した散発性甲状腺髄様癌が
診断された、貴重な 1 例を経験したので報告する。
 






