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Background

Medullary thyroid carcinoma (MTC) is a relatively rare malignant tumor subtype originated the parafollicular C cells of the thyroid gland, producing tumor markers including calcitonin (Ctn), carcinoembryonic antigen (CEA), and chromogranin A. Preoperative serum Ctn and CEA value is important for assessing disease burden, postoperative serum Ctn and CEA can help to determine whether there are recurrence and distant metastasis.



Case Presentation

We report a rare case in which the CEA level continued to increase and the Ctn value was normal after total thyroidectomy and central lymph node dissection in a MTC patient. The patient was asymptomatic during one and half year follow-up until lateral lymph node metastasis was revealed. However, the CEA level raised again after lateral neck lymph node dissection and bone metastases were found by 18F-FDG PET-CT.



Conclusion

This case reminded us the recurrence of MTC should be suspected for patients with simply elevated CEA after surgery for MTC. Differential diagnosis of other malignant tumors and timely lymph node biopsy is of great significance for management.
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Background

Medullary thyroid carcinoma (MTC) originates from the thyroid follicle C cells that produce calcitonin, accounting for 5–10% of thyroid malignancy (1). MTC is divided into sporadically and hereditary form, as isolated familial MTC and multiple endocrine neoplasia type 2 (MEN 2), and mutation of RET proto-oncogene is the main molecular etiology. Over 50 years old, male gender, metastases, and MEN 2B type are considered poor prognostic factors. Sporadic MTC (SMTC) accounts for 80 to 90% in China, predominantly affecting adults aged 40–60, the clinical presentation of patients with SMTC is usually a palpable neck mass or cervical lymphadenopathy (2, 3). Local metastasis to cervical lymph nodes in the early stage of MTC, whereas hematogenous spreading to the liver, lung, or bone is not rare. MTC cells can produce multiple serum markers, including carcinoembryonic antigen (CEA), calcitonin (Ctn) and chromogranin A. The tumor has a unique characteristic expression of Ctn, which has been recommended by the guidelines as a serum marker for preoperative diagnosis of MTC, and postoperative monitoring to detect residual or recurrent disease. CEA and chromogranin A are also significant for the diagnosis of neuroendocrine tumors. More than 50% of patients with MTC have a mild elevation of CEA. Immunohistochemical studies have shown patients with more intensive staining for CEA are usually aggressive, disseminated MTC subtype (4). Ctn and CEA have high sensitivity and specificity in the preoperative diagnosis and postoperative follow-up of MTC patients, which have been recognized in clinical practice. Double time of serum calcitonin and CEA is also important prognostic indicators for patients with MTC (5), Ctn doubling time greater than 2 years is characteristic of indolent tumors, suggesting good long-term prognosis (6). However, in rare cases of MTC, Ctn levels were not correlated with the progress of disease and separation between serum Ctn and CEA levels were observed.



Case Presentation

A 62 year-old woman was incidentally discovered with thyroid nodules by ultrasound. Neck examination revealed a hard painless nodule in the left lobe of thyroid with no palpable lymphadenopathy. No symptoms such as hoarseness, tachycardia, dyspnea, dysphagia, and weight loss. Family medical history was unsuspicious and no medical history of any malignancy. Ultrasonography revealed the thyroid nodule located in the deep outer layer of the left lobe, about 1.0*0.8*0.9cm in size, solid, hypoechoic nodule with irregular margins and calcified lesions inside, the aspect ratio of the nodule with visible blood flow signal was less than 1, and no lymphadenopathy, TI-RADS 4a; another cystic nodule of about 0.81*0.42 cm with regular margins and medium echo were seen in the deep lower layer of the right lobe, TI-RADS 3. Fine-needle aspiration (FNA) on thyroid prevailing nodule demonstrated indeterminate cytology. The pre-operative basal serum Ctn level was 41.10 pg/ml (normal values <5 pg/ml) and CEA level was 12.45 ng/ml (normal values <5 ng/ml) (06/10/2016). The patient did not perform a calcium stimulation test to determine calcitonin before surgery. Results of thyroid function tests, anti-thyroid antibodies, plasma catecholamine, and fractionated metanephrine were negative. Preoperative computed tomography of the chest and abdomen revealed no other extrathyroid lesions. The patient and her family refused the RET proto-oncogene genomic examination for economic reasons. Coincident phaeochromocytoma and primary hyperparathyroidism were excluded and the diagnosis of MTC was made. Total thyroidectomy and central compartment nodal dissection were performed.

Intraoperatively, a 1.2*1.0cm hard mass was identified in the lower part of the left thyroid lobe, left hemithyroidectomy and isthmus resection was performed first and MTC was considered by fast-frozen section. Then completed thyroidectomy with lymphadenectomy of the central compartment as performing. Postoperative pathological findings revealed medullary carcinoma with no capsule invasion in the left lobe, and without any histological features of other malignant thyroid tumors including papillary thyroid carcinoma, follicular thyroid carcinoma, etc. Tumor cells were widely positive for CgA, Syn, CEA, Galectin-3, CK19, Ctn in immunohistochemistry. Partially positive for Tg, the Ki-67 index was about 1%. There was 1 out of 5 lymph node metastasis which originated from the primary lesions and had the same histomorphological pattern of the lesions in the central compartment with a cancer nodule detected (Figure 1). Serum calcium and parathyroid hormone values were normal after surgery and no surgery-related complications happened. Levothyroxine was administrated 100 ug daily after the operation to keep normal thyroid function. Three months after surgery (05/01/2017), the serum Ctn level was 4.25 pg/ml and the serum CEA level was 9.96 ng/ml, both of them were lower than that of preoperation. However, six months after the first operation, serum CEA levels increased consistently whereas Ctn levels remained normal as showed above (Figure 2).




Figure 1 | Definitive pathology of the thyroid tissue and lymph nodes of the first operation with the microscopy and immunochemistry evaluation: (A) The nests of neoplastic cells were separated by thick septa of fibrous tissue (haematoxylin and eosin, original magnification, x 100); (B) Amyloid deposits around the cell nest (haematoxylin and eosin, original magnification, x 200); (C) Neoplastic cells were strongly immunoreactive for chromogranin A (immunoperoxidase stain for anti-chromogranin A, original magnification, x 100); (D) Neoplastic cells were strongly immunoreactive for synaptophysin (immunoperoxidase stain for anti- synaptophysin, original magnification, x 100); (E) Neoplastic cells were strongly immunoreactive for carcinoembryonic antigen (immunoperoxidase stain for anti- carcinoembryonic antigen, original magnification, x 100); (F) Central lymph node metastasis. (haematoxylin and eosin, original magnification x 200).






Figure 2 | Changes in CEA and Ctn of serum levels from the fisrt operation to the last follow-up.



The patient was asymptomatic during the follow-up. Due to the increased CEA levels, the patient underwent repeated neck ultrasonography, computed tomography of the neck, chest, and abdomen, pelvic MRI, gastrointestinal endoscopy, and total body 18F-FDG PET-CT. However, no positive results were found in all tests. Until one and a half years after the operation, ultrasonography revealed atypical lymph node with a size of 0.8*0.4cm in the left cervical region. FNA was performed and aspiration fluids were tested for CEA and Ctn. Laboratory results indicated CEA was 315.70 ng/ml and Ctn was over 2,000 pg/ml. Blood tests (24/06/2019) showed serum CEA was 57.15ng/ml and Ctn was 4.98 pg/ml. Cervical lymph node metastasis was considered and the patient was admitted for the re-operation. Cervical lymph node dissection was performed and a hard lymph node in the left neck-level IV was seen during operation. Postoperative pathology results showed lymph node metastatic neuroendocrine tumor (1/18) in level IV, which was consistent with the histopatological pattern of the primary lesions. Immunohistochemical staining showed positive for Syn, CgA, CK19, Galectin-3, and negative for Ctn and TPO. Lymph nodes in left neck level II, III, and IV showed no metastatic carcinoma (0/17, 0/5, and 0/7 respectively) (Figure 3). The patient recovered evenly without complications, the CEA values on days 1, 4, and 6 after the surgery was 36.24, 34.92, and 25.55 ng/ml, respectively. One month after the second surgery CEA levels raised to 57.64 ng/ml. Four months later, local bone destruction in the left scapula was found by total body 18F-FDG PET-CT, considering the possibility of distant metastasis, local bone destruction with a SUVmax of 3.6 in the left scapula was found by whole body 18F-FDG PET-CT, considering the possibility of distant metastasis. The latest CEA values of the patient without any symptoms were 78.95 ng/ml. It is recommended that patients continue to follow up, and no systematic treatment measures such as targeted therapy are currently available. 




Figure 3 | Definitive pathology of lymph nodes of the second operation with the microscopy and immunochemistry evaluation: (A) Recurrence of lateral cervical lymph nodes (haematoxylin and eosin, original magnification, x 100); (B) Neoplastic cells were negativity immunoreactive for calcitonin (immunoperoxidase stain for anti-calcitonin, original magnification, x 100).





Discussion and Conclusion

MTC originates from parafollicular C cells of the thyroid gland which is thought to be derived from embryological neural crest (7). Clinical clues to MTC include a painful or painless solid nodule in the thyroid by palpation with elevated in serum Ctn and CEA. Regional metastases occur early in MTC, cervical lymph node metastases were founded in at least 50% of MTC cases, and distant metastases had occurred in 10 to 20% of MTC patients at the time of initial diagnosis (8). Lymph node metastases in MTC patients usually spread first to the central compartment, then to the ipsilateral lateral, and then to the contralateral lateral neck regions (9). Distant metastases to the lungs, liver, brain, skeletal system occurred in the late stages of the disease. Surgery is the only potentially curative method of treatment for MTC patients (10), total thyroidectomy and central node dissection is the primary surgical approach for management of the primary tumor of MTC (11). Ipsilateral II–V dissection confirms suspicious lymph nodes detected by ultrasound, CT, other imaging examinations, or intraoperative findings (12).

In general, elevated levels of CEA and Ctn in serum make them useful for initial diagnosis and long-term monitoring of disease status. Ctn (32-aminoacid polypeptidic hormone) is an ideal marker for MTC, serum Ctn sensitivity for diagnostic MTC is 98 to 99% (13), elevated basal or stimulated values of this peptide as a specific indicator is highly sensitive to the diagnosis of MTC. Machens and Dralle (14) also found a relation between preoperative basic Ctn values and lymph node involvement in various regions. MTC patients with lymph node metastases confirmed in the ipsilateral central region and lateral neck area, the contralateral central region, contralateral lateral neck, and superior mediastinum have increased their basic calcitonin thresholds by 20, 50, 200, and 500 pg/ml, respectively. These authors advocate that central and bilateral modified neck dissection can be performed with a preoperative basal Ctn value greater than 200 pg/ml.

MTC patients may find normal basal Ctn levels, preoperative basal Ctn negative MTC had been reported in the literature (15, 16). The deficient Ctn production might be related to the de-differentiation of tumor cells, which may be an indicator of poor prognosis (17, 18). However, this view was still controversial. A study which involved 839 patients suggested that the heterogeneous prognosis of Ctn negative MTCs ranges from long-term survival to rapid deterioration of lesions. Besides, the weak immunostaining of Ctn was not associated with aggressive behavior and poor prognosis (19). When combined with some of the following diseases including autoimmune thyroiditis, C-cells hyperplasia, hyperparathyroidism, some enteric and pulmonary neuroendocrine tumors, and chronic renal failure, it may cause serum Ctn levels to be incorrectly too low or too high. False-positive screening for Ctn results needs pentapeptide gastrin or calcium confirmatory stimulation tests, close follow-up, or diagnostic surgery to confirm (18). Ctn has also been suggested as a serum marker for postoperative monitoring to detect residual and recurrent lesions. Katerina Saltiki found that post-operative calcitonin is more important than size in predicting disease progression and prognosis through a retrospective study involving 128 patients with sMTC (≤ 1.5 cm) (20).

CEA is a non-organ specific tumor-associated antigen (adult normal value 0–5 ng/ml) and widely used in the diagnosis of malignant tumors such as a malignant gastric tumor, colorectal cancer, pancreatic malignancy, and malignant neoplasm of the respiratory system. However, more than 50% of patients with MTC have a mild elevation of CEA. It is reported in the literature that some patients with poorly differentiated MTC or metastasis may not have elevated calcitonin levels. Serum CEA is of great significance as a diagnostic biomarker for these patients (21). Immunohistochemical studies have shown patients with more intensive staining for CEA are usually aggressive, disseminated MTC subtype (4). Preoperative CEA values are associated with lymph node metastasis. Machens think that the continued increase in CEA levels indicates that MTC is in an advanced stage, the possibility of lymph node metastasis in the central and ipsilateral neck is high (22). When CEA >30.0 μg/l, the contralateral lymph node metastasis and distant metastasis are suggested when CEA >100 μg/l. However, the use of the CEA values to guide the region of secondary operation and decide the timing of the secondary surgery remains controversial for postoperative patients. Some scholars have suggested that neither preoperative nor postoperative CEA values were related to lymph node metastasis and CEA values should not be used as an indicator of the scope of surgery (16). Other experts confirm that the CEA level does not have the specificity of Ctn for MTC (10).

For postoperative MTC patients, the level of CEA and Ctn did not decrease compared with preoperative levels, which usually indicates that the primary lesion may be incompletely removed or there are potential ectopic lesions that secrete Ctn and CEA (17, 23). Mitra Niafar has reported increased calcitonin and CEA in a female MTC patient who underwent total thyroidectomy and central lymph node dissection. Finally, the ectopic lesions secreting CTn and CEA was found in the right side of anterior superior mediastinum by somatostatin receptor whole body scan examination (with 99mTc-HYNIC-TOC) (24). Similarly, the cases of persistence of detectable postoperative CT levels and normal CEA also can be seen in the clinical work. However, to our knowledge, this is the first report of medullary thyroid carcinoma with elevated serum CEA and normal serum calcitonin after surgery, and we emphasize that the case is extremely rare. The patient’s intralesional CEA and Ctn values was 315.70 ng/ml and over 2,000 pg/ml, respectively, but serum CEA was 57.15 ng/ml and Ctn was 4.98 pg/ml before the second operation in the case. The level of tumor markers in the lesion was significantly higher than that in the serology. The discrepancy between the serum and intralesional Ctn/CEA values suggested that the levels of tumor markers in the puncture fluid can be added for the postoperative MTC patient when needed during the follow-up period. Another interesting difference in the case was that the Ctn value tested on the relapse lesion exceeded 2,000 pg/ml, but the serum value was normal and Ctn immunohistochemical staining was negative. Calcitonin may be encapsulated in cells and not released into the blood or surrounding tissues, which leads to normal serum calcitonin levels. As for the calcitonin positive in the lesion but negative in immunohistochemistry, we consider that the calcitonin may be an incomplete fragment or propeptide of calcitonin, which cannot be recognized by immunohistochemical antibodies, but can be detected in the puncture fluid by ELISA. The increase of CEA value is related to MTC in the current case. No tumors of other potential organs and tissues were found during the follow-up period and before the second operation. Causes of elevated CEA were assessed thoroughly. Work-ups including neck ultrasound, computed tomography (CT) of the neck, chest, and abdomen, pelvic MRI, gastrointestinal endoscopy and whole body 18F-FDG PET-CT was performed to rule out the possibility of other malignant tumors. The diagnosis of MTC recurrence was not confirmed until an abnormal lymph node appeared and punctured. Four months after the second operation, whole body 18F-FDG PET-CT has performed again due to elevated CEA, metastatic lesions in the left scapula were revealed.

In summary, we reported a case of metastatic MTC with elevated CEA but normal Ctn. The diagnosis and management of metastatic MTC with simply elevated CEA are challenging before metastatic lesions are discovered.



Data Availability Statement

All datasets for this study are included in the article.



Ethics Statement

Written informed consent was obtained for the publication of any potentially identifiable images or data included in this article.



Author Contributions

LC wrote the manuscript. KZ and FL contributed to the acquisition and analysis of the data and images of the patient. XH revised the manuscript critically for important intellectual content. All authors contributed to the article and approved the submitted version.



Abbreviations

MTC, Medullary thyroid carcinoma; CEA, Carcinoembryonic antigen; Ctn, Calcitonin; FNA, Fine-needle aspiration; CT, Computed tomography; 18F-FDG PET-CT, 18F-flurodeoxyglucose positron emission tomography-Computed tomography.



References

1. Brunt, LM, and Wells, SA Jr. Advances in the diagnosis and treatment of medullary thyroid carcinoma. Surg Clin North Am (1987) 67(2):263–79. doi: 10.1016/s0039-6109(16)44183-6

2. Redding, AH, Levine, SN, and Fowler, MR. Normal preoperative calcitonin levels do not always exclude medullary thyroid carcinoma in patients with large palpable thyroid masses. Thyroid (2000) 10(10):919–22. doi: 10.1089/thy.2000.10.919

3. Kebebew, E, and Clark, OH. Medullary thyroid cancer. Curr Treat Options Oncol (2000) 1(4):359–67. doi: 10.1007/s11864-000-0052-7

4. Mendelsohn, G, Wells, SA, and Baylin, SB. Relationship of tissue carcinoembryonic antigen and calcitonin to tumor virulence in medullary thyroid carcinoma. An immunohistochemical study in early, localized, and virulent disseminated stages of disease. Cancer (1984) 54(4):657–62. doi: 10.1002/1097-0142(1984)54:4<657::aid-cncr2820540412>3.0.co;2-v

5. Houvras, Y. Completing the Arc: targeted inhibition of RET in medullary thyroid cancer. J Clin Oncol (2012) 30(2):200–2. doi: 10.1200/jco.2011.38.7639

6. Barbet, J, Campion, L, Kraeber-Bodéré, F, and Chatal, JF. Prognostic impact of serum calcitonin and carcinoembryonic antigen doubling-times in patients with medullary thyroid carcinoma. J Clin Endocrinol Metab (2005) 90(11):6077–84. doi: 10.1210/jc.2005-0044

7. Hazard, JB, Hawk, WA, and Crile, G. Medullary (solid) carcinoma of the thyroid; a clinicopathologic entity. J Clin Endocrinol Metab (1959) 19(1):152–61. doi: 10.1210/jcem-19-1-152

8. Pacini, F, Castagna, MG, Cipri, C, and Schlumberger, M. Medullary thyroid carcinoma. Clin Oncol (R Coll Radiol) (2010) 22(6):475–85. doi: 10.1016/j.clon.2010.05.002

9. Saad, MF, Ordonez, NG, Rashid, RK, Guido, JJ, Hill, CS, Hickey, RC, et al. Medullary carcinoma of the thyroid. A study of the clinical features and prognostic factors in 161 patients. Medicine (1984) 63(6):319–42. doi: 10.1097/00005792-198411000-00001

10. Yip, DT, Hassan, M, Pazaitou-Panayiotou, K, Ruan, DT, Gawande, AA, Gaz, RD, et al. Preoperative basal calcitonin and tumor stage correlate with postoperative calcitonin normalization in patients undergoing initial surgical management of medullary thyroid carcinoma. Surgery (2011) 150(6):1168–77. doi: 10.1016/j.surg.2011.09.043

11. Dionigi, G, Bianchi, V, Rovera, F, Boni, L, Piantanida, E, Tanda, ML, et al. Medullary thyroid carcinoma: surgical treatment advances. Expert Rev Anticancer Ther (2007) 7(6):877–85. doi: 10.1586/14737140.7.6.877

12. Kloos, RT, Eng, C, Evans, DB, Francis, GL, Gagel, RF, Gharib, H, et al. Medullary thyroid cancer: management guidelines of the American Thyroid Association. Thyroid (2009) 19(6):565–612. doi: 10.1089/thy.2008.0403

13. Cohen, MS, and Moley, JF. Surgical treatment of medullary thyroid carcinoma. J Intern Med (2003) 253(6):616–26. doi: 10.1046/j.1365-2796.2003.01166.x

14. Machens, A, and Dralle, H. Biomarker-based risk stratification for previously untreated medullary thyroid cancer. J Clin Endocrinol Metab (2010) 95(6):2655–63. doi: 10.1210/jc.2009-2368

15. Trimboli, P, and Giovanella, L. Serum calcitonin negative medullary thyroid carcinoma: a systematic review of the literature. Clin Chem Lab Med (2015) 53(10):1507–14. doi: 10.1515/cclm-2015-0058

16. Samà, MT, Rossetto Giaccherino, R, Gallo, M, Felicetti, F, Maletta, F, Bonelli, N, et al. Clinical challenges with calcitonin-negative medullary thyroid carcinoma. J Cancer Res Clin Oncol (2016) 142(9):2023–9. doi: 10.1007/s00432-016-2169-5

17. Wells, SA, Asa, SL, Dralle, H, Elisei, R, Evans, DB, Gagel, RF, et al. Revised American Thyroid Association guidelines for the management of medullary thyroid carcinoma. Thyroid (2015) 25(6):567–610. doi: 10.1089/thy.2014.0335

18. Bockhorn, M, Frilling, A, Rewerk, S, Liedke, M, Dirsch, O, Schmid, KW, et al. Lack of elevated serum carcinoembryonic antigen and calcitonin in medullary thyroid carcinoma. Thyroid (2004) 14(6):468–70. doi: 10.1089/105072504323150813

19. Frank-Raue, K, Machens, A, Leidig-Bruckner, G, Rondot, S, Haag, C, Schulze, E, et al. Prevalence and clinical spectrum of nonsecretory medullary thyroid carcinoma in a series of 839 patients with sporadic medullary thyroid carcinoma. Thyroid (2013) 23(3):294–300. doi: 10.1089/thy.2012.0236

20. Saltiki, K, Rentziou, G, Stamatelopoulos, K, Georgiopoulos, G, Stavrianos, C, Lambrinoudaki, E, et al. Small medullary thyroid carcinoma: post-operative calcitonin rather than tumour size predicts disease persistence and progression. Eur J Endocrinol (2014) 171(1):117–26. doi: 10.1530/EJE-14-0076

21. Leboulleux, S, Baudin, E, Travagli, JP, and Schlumberger, M. Medullary thyroid carcinoma. Clin Endocrinol (Oxf) (2004) 61(3):299–310. doi: 10.1111/j.1365-2265.2004.02037.x

22. Machens, A, Ukkat, J, Hauptmann, S, and Dralle, H. Abnormal carcinoembryonic antigen levels and medullary thyroid cancer progression: a multivariate analysis. Arch Surg (2007) 142(3):289–93; discussion 94. doi: 10.1001/archsurg.142.3.289

23. Engelbach, M, Görges, R, Forst, T, Pfützner, A, Dawood, R, Heerdt, S, et al. Improved diagnostic methods in the follow-up of medullary thyroid carcinoma by highly specific calcitonin measurements. J Clin Endocrinol Metab (2000) 85(5):1890–4. doi: 10.1210/jcem.85.5.6601

24. Sherman, SI, Kloos, RT, Tuttle, RM, Pontecorvi, A, Völzke, H, Harper, K, et al. No calcitonin change in a person taking dulaglutide diagnosed with preexisting medullary thyroid cancer. Diabet Med (2018) 35(3):381–5. doi: 10.1111/dme.13437



Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Copyright © 2020 Chen, Zhao, Li and He. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.


OEBPS/Images/fonc-10-526716-g001.jpg





OEBPS/Images/fonc.2020.526716_cover.jpg
’ frontiers
in Oncology

Medullary Thyroid Carcinoma With
Elevated Serum CEA and Normal

Serum Calcitonin After Surgery: A

Case Report and Literature Review





OEBPS/Images/logo.jpg
’ frontiers
in Oncology





OEBPS/Text/toc.xhtml


  

    Table of Contents



    

		Cover



      		

        Medullary Thyroid Carcinoma With Elevated Serum CEA and Normal Serum Calcitonin After Surgery: A Case Report and Literature Review

      

        		

          Background

        



        		

          Case Presentation

        



        		

          Conclusion

        



        		

          Background

        



        		

          Case Presentation

        



        		

          Discussion and Conclusion

        



        		

          Data Availability Statement

        



        		

          Ethics Statement

        



        		

          Author Contributions

        



        		

          Abbreviations

        



        		

          References

        



      



      



    



  



OEBPS/Images/crossmark.jpg
©

2

i

|





OEBPS/Images/fonc-10-526716-g002.jpg
==CEAng/ml) =w=Cin(pg/m’)

Cin(pg/ml)





OEBPS/Images/fonc-10-526716-g003.jpg





