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Abstract

Background: Hashimoto’s thyroiditis is a common autoimmune thy-
roid disease and often coexists with differentiated thyroid carcinomas, 
but the link between medullary thyroid carcinoma and Hashimoto’s 
thyroiditis is not established, so the cases of these diseases occur-
ring simultaneously are rare in the literature. Here we report a case of 
spindle cell variant of the medullary thyroid carcinoma in underlying 
Hashimoto’s thyroiditis.

Case presentation: A 65-year old female was followed up in our 
Center because of hypothyroidism due to thyroid autoimmune dis-
ease. On neck ultrasound, an 11 X 7 X 9 mm hypoechoic nodule in the 
left thyroid lobe was found, and cytology was suggestive for spindle 
cell variant of medullary thyroid carcinoma. Calcitonin serum level was 
measured, and found elevated. After total thyroidectomy, pathology 
was compatible with spindle cell medullary thyroid carcinoma and 
Hashimoto’s thyroiditis.

Conclusion: Medullary thyroid carcinoma in Hashimoto’s thyroid-
itis is rare, but must not be taken out of consideration when thinking 
about routine ultrasound check-ups in patients with non-nodular auto-
immune thyroid disorder.
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Figure 1: Spindle cell variant of medullary thyroid carcinoma in 
Hashimoto’s thyroiditis. (A) The spindle cell variant of the medul-
lary thyroid carcinoma is shown in the bottom right corner and 
lymphocytic infiltration in Hashimoto’s thyroiditis in upper left 
corner (staining: hematoxylin and eosin, magnification: x100). (B) 
Carcinoma cells (staining: hematoxylin and eosin, magnification: 
x400). (C) Positive immunohistochemistry for calcitonin in carcino-
ma cells (magnification: x400). (D) Islets of epithelial eosinophilic 
cells (arrow) and extensive lymphocytic infiltrate in Hashimoto’s 
thyroiditis (staining: hematoxylin and eosin, magnification: x400).

Introduction

Medullary thyroid carcinoma (MTC) is a neuroendocrine tu-
mor of parafollicular C-cells of the thyroid, which accounts for 
5-10 % of all thyroid malignancies and is characterized by pro-
duction of calcitonin (CT) [1]. It can be sporadic or inherited as 
a form of multiple endocrine neoplasia 2A or 2B syndrome or 
familial MTC. In 80 % of all cases, MTC develops sporadically 
and most of the patients have distant metastases upon diagno-
sis, so the prognosis depends highly on early detection of the 
disease [2]. 

On the other hand, Hashimoto’s thyroiditis (HT) is a common 
autoimmune thyroid disease in which the gland is gradually 
destroyed by cell and antibody mediated immune processes, 
and is the leading cause of hypothyroidism in the world [3]. It 
is reported that HT often coexists with differentiated thyroid 
carcinomas [4], but cases of concurrent HT and MTC are rare 
in the literature [5-8]. In patients with thyroid nodules, with or 
without underlying HT, fine-needle aspiration cytology (FNAC) 
is used as an initial investigation for determining patients for 
nodule excision [9]. We present here an interesting case of MTC 
variant in HT diagnosed by cytology, serum CT level and pathol-
ogy.  

Case presentation

A 65-year old non-smoker Caucasian female patient with 
known arterial hypertension, diabetes type 2 on metformin 
therapy and oral carcinoma in remission has been followed up 
in our Center. There were no known cases of medullary thyroid 
carcinoma or multiple endocrine neoplasia in family history. On 
initial admission 18 years ago, she was diagnosed with HT and 
hypothyroidism and put on levothyroxine 75 µg/day. The first 
thyroid ultrasonography revealed normal sized gland with typi-
cal parenchyma findings for HT and no nodules present. After 
18 years of follow up, a repeated ultrasonography found an 11 
X 7 X 9 mm hypoechoic nodule in the left thyroid lobe, which 
was not palpable on neck examination. The nodule showed no 
ultrasonographic signs of intranodal calcification or hypervas-
cularisation. There were no abnormal lymph nodes detected on 
the neck. FNAC of the left lobe nodule was performed using 23G 
needle, cytological smears were processed appropriately and 
stained by May Grünwald Giemsa technique. Thyroid aspirate 
showed destabilized clumps, traps and individual spindle cells 
with coarse chromatin structure and some intranuclear inclu-
sions, few triangular cells with eccentrically placed nuclei and 
a discrete amphophilic cytoplasm, and some colloid. After the 
cytological suspicion of spindle cell variant of MTC, serum CT, 
carcinoembryonic antigen (CEA) and neuron-specific enolase 
(NSE) were measured. The upper limit for CT was 19 pg/mL, 
and the serum CT level measured in the patient was 165.4 pg/
mL (ELCIA, Roche Diagnostics Ltd., Mannheim, Germany). Both 
CEA and NSE were within normal range. The preoperative chest 
X-ray and abdominal ultrasound were nonpathological, with no 
signs of adrenal hyperplasia. Calcium, phosphate and parathy-
roid hormone levels were also normal, ruling out multiple endo-
crine neoplasia type 2. The patient consequently underwent to-
tal thyroidectomy with pre- and paratracheal neck dissection in 
our Department for Otorinolargiology and Surgery of the Head 
and Neck. The pathology was compatible with 10 mm spindle 
cell MTC and HT (Figure 1A) corresponding to Stage I MTC 

(T1aN0M0). Cancer cell were spindle-like formed with round to 
oval small nuclei with coarsely clumped chromatin (Figure 1B). 
The pathological diagnosis of HT was made based on islets of 
epithelial eosinophilic cells and extensive lymphocytic infiltrate 
with germinal center formation around the tumor (Figure 1D). 
Immunohistochemical staining of the tumor tissue was positive 
for CT (Figure 1C), CEA, NSE, TTF-1, cytokeratin7, cytokeratin18 
and cytokeratin19. One month after the surgery her CT serum 
level was undetectable (< 0.50 pg/mL). In the follow up of two 
years, the patient is still in remission.    

Discussion and conclusion

The link between chronic inflammatory disease and cancer 
development has been established many years before [10]. In 
the case of HT, it is hypothesized that papillary thyroid carcino-
ma (PTC) and HT share the same platform of molecular patho-
genesis, as HT sometimes exhibits RET/PTC rearrangements, 
and thyroid cells expressing both RET/PTC and BRAF mutation 
may induce genes encoding molecules involved in the immune 
response [11]. An association between C-cell hyperplasia (CCH) 
and HT has also been described in the literature [12]. The 
pathophysiological link may involve an immunopathological 
mechanism, or an effect of cytokines, inflammatory mediators 
secreted or a C-cell growth factor [12]. However, a distinguish-
ment between physiologic or neoplastic HT-associated CCH has 
not been made.     

In MTC, early diagnosis and management clearly improve 
the prognosis. Schuetz et al. reported an overall prevalence of 
MTC and CCH in HT patients of 0.35 %, which was even lower 
than in patients with nodular disease [13]. Another study sug-
gested that the autoimmune inflammatory process retards 
the growth and dissemination of thyroid carcinoma [4], which 
would be a favorable outcome for the patients. Regarding CT 
levels, serum CT can be elevated in patients with HT, but some 
studies determined CT cut off point for the diagnosis of MTC 
as > 60 pg/mL [14]. Cytological smears of MTC usually contain 
plasmacytoid, epitheloid, small, spindle or mixed cells, with 
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cytoplasmic granularity staining bright red with MGG, “neuro-
endocrine” nuclear appearance with granular chromatin [9], 
as seen here. Pure spindle cell MTC is rare, and can resemble 
spindle cell melanoma, fibroblastic tumor, low-grade soft tissue 
tumors or anaplastic carcinoma [9], which must be taken in ac-
count in differential diagnosis and can be resolved with serum 
CT measurement. In a study by Bugalho et al., it was found that 
serum CT measurement was superior to FNAC in MTC diagnosis 
[15]. In doubt, CT in FNAC washout fluid or immunocytochem-
istry for CT can be performed, which was also successfully done 
before in out institute, but in this case was unnecessary.               

The diagnostic value of CT screening in non-nodular HT can 
be discussed, as prognosis of MTC is mainly related to the stage 
of the disease. Meta-analysis of Trimboli et al. demonstrates 
that FNAC is able to detect only approximately one-half of his-
tologically proven MTC lesions [16], but the diagnostic value of 
routine serum CT measurement in patients with HT is debatable 
in the literature [13], especially in patients with mildly elevated 
serum CT, when the result does not succeed in distinguishing 
between CCH and MTC.

Considering the economic side of CT screening in patients 
with HT given its frequency, a routine ultrasound check-up in 
patients with non-nodular autoimmune thyroid disease must 
not be taken out of consideration. 

Declarations

Ethics approval and consent to participate: The patient de-
scribed in this Case report has given his/her consent for using 
his/her data to write this Case report.

Consent for publication: Written consent to publish this in-
formation was obtained from the patient described in this Case 
report.

Conflict of interest: The authors declare no conflict of inter-
est.

Funding: No funding.

References

1.	 Marsh DJ, Learoyd DL, Robinson BG. Medullary Thyroid Carcino-
ma: Recent Advances and Management Update. Thyroid. 1995; 
5(5): 407-24. 

2.	 Simões-Pereira J, Bugalho MJ, Limbert E, Leite V. Retrospective 
analysis of 140 cases of medullary thyroid carcinoma followed-
up in a single institution. Oncol Lett. 2016; 11(6): 3870-4. 

3.	 Mazokopakis EE, Papadakis JA, Papadomanolaki MG, Batistakis 
AG, Giannakopoulos TG, Protopapadakis EE, et al. Effects of 12 
Months Treatment with l -Selenomethionine on Serum Anti-TPO 
Levels in Patients with Hashimoto’s Thyroiditis. Thyroid. 2007; 
17(7): 609-12. 

4.	 Segal K, Ben-Bassat M, Avraham A, Har-El G, Sidi J. Hashimoto’s 
thyroiditis and carcinoma of the thyroid gland. Int Surg. 1985; 
70(3): 205–9. 

5.	 Patel B, Roy A, Badhe B, Siddaraju N. Cytologic aspects of an 
interesting case of medullary thyroid carcinoma coexisting with 
Hashimoto′s thyroiditis. J Cytol. 2016; 33(2): 100. 

6.	 Mousa U, Gursoy A, Ozdemir H, Moray G. Medullary thyroid 
carcinoma in a patient with Hashimoto’s thyroiditis diagnosed 
by calcitonin washout from a thyroid nodule. Diagn Cytopathol. 
2013; 41(7): 644-6. 

7.	 Dasgupta S, Chakrabarti S, Mandal PK, Das S. Hashimoto’s Thy-
roiditis and Medullary Carcinoma of Thyroid. JNMA J Nepal Med 
Assoc. 52(194): 831-3. 

8.	 Weiss LM, Weinberg DS, Warhol MJ. Medullary carcinoma aris-
ing in a thyroid with Hashimoto’s disease. Am J Clin Pathol. 
1983; 80(4): 534-8. 

9.	 Giard RW, Hermans J. Use and accuracy of fine-needle aspiration 
cytology in histologically proven thyroid carcinoma: an audit us-
ing a national nathology database. Cancer. 2000; 90(6): 330-4. 

10.	 Lu H, Ouyang W, Huang C. Inflammation, a Key Event in Cancer 
Development. Mol Cancer Res. 2006; 4(4): 221-33. 

11.	 Boi F, Pani F, Mariotti S. Clinical Thyroidology / Review Thyroid 
Autoimmunity and Thyroid Cancer: Review Focused on Cytologi-
cal Studies. 2017.

12.	 Guyetant S, Wion-Barbot N, Rousselet MC, Franc B, Bigorgne JC, 
Saint-Andre JP. C-cell hyperplasia associated with chronic lym-
phocytic thyroiditis: a retrospective quantitative study of 112 
cases. Hum Pathol. 1994; 25(5): 514–21. 

13.	 Schuetz M, Beheshti M, Oezer S, Novotny C, Paul M, Hofmann A, 
et al. Calcitonin measurements for early detection of medullary 
thyroid carcinoma or its premalignant conditions in Hashimoto’s 
thyroiditis. Anticancer Res. 2006; 26(1B): 723-7. 

14.	 Chambon G, Alovisetti C, Idoux-Louche C, Reynaud C, Rodier M, 
Guedj A-M, et al. The Use of Preoperative Routine Measurement 
of Basal Serum Thyrocalcitonin in Candidates for Thyroidectomy 
due to Nodular Thyroid Disorders: Results from 2733 Consecu-
tive Patients. J Clin Endocrinol Metab. 2011; 96(1): 75-81. 

15.	 Bugalho MJM, Santos JR, Sobrinho L. Preoperative diagnosis of 
medullary thyroid carcinoma: Fine needle aspiration cytology 
as compared with serum calcitonin measurement. J Surg Oncol. 
2005; 91(1): 56-60. 

16.	 Trimboli P, Treglia G, Guidobaldi L, Romanelli F, Nigri G, Valabre-
ga S, et al. Detection rate of FNA cytology in medullary thyroid 
carcinoma: a meta-analysis. Clin Endocrinol (Oxf). 2015; 82(2): 
280-5. 


