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Medullary Thyroid Cancer (MTC) 
(Based on the publication ‘Le cancer médullaire de la thyroïde’ from GUSTAVE ROUSSY, Paris, France) 

 

This leaflet, designed for you and your loved ones, aims to provide you with the clearest information 

possible on medullary thyroid cancer (MTC). It will help you to prepare questions for your hospital 

appointments. You will also find some more general information in the boxes within the different 

sections and a glossary to explain complex medical terms at the end of the leaflet. The terms in the 

glossary are marked with an asterisk (*) in the text. 
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1. WHAT IS MEDULLARY THYROID CANCER? 

Medullary thyroid cancer (MTC) develops in the C-cells (also called para-follicular cells) 

of the thyroid that produce a hormone* called calcitonin*, which is used as a marker for 

the disease. These tumours are rare, making up less than 5 in 100 or 5% of all cancers of 

the thyroid. Their incidence* is estimated at about 2500 new cases each year in Europe. 

This tumour is different from other types* of thyroid cancer (which are not detailed in 

this leaflet). In most cases of MTC, no known cause is found. However, 1 in 4 or 25% of 

these cancers are found in families as a part of genetic syndromes* called Multiple 

Endocrine Neoplasia Type 2a (MEN2a), Type 2b (MEN2b), and Familial Medullary 

Thyroid Cancer (FMTC). 

 

  



Learn more about Multiple Endocrine Neoplasia Types 2a and 2b 

These genetic diseases are due to a change in the RET gene, which can be new or passed 

down to children of an affected parent. Multiple endocrine neoplasia Type 2a (MEN2a), also 

known as Sipple Syndrome, is the most frequent genetic form of MTC (6 in 10 or 60% of MTC 

cases), and in addition to MTC, it causes the possible development of usually benign (not 

cancer) tumours of the adrenal gland (phaeochromocytoma*) and parathyroid glands 

(parathyroid adenomas) in the same patient. Phaeochromocytomas secrete excess stress 

hormones which can cause high blood pressure.  Parathyroid tumours secrete parathyroid 

hormone which is responsible for maintaining calcium levels in the blood. Multiple 

endocrine neoplasia type 2b (MEN2b) is rarer (about 5 in 100 or 5% of MTC cases) and 

results in medullary thyroid cancer together with problems of the gut, muscles, and bones 

and sometimes phaeochromocytoma*. Familial medullary thyroid cancer (FMTC) (around 

3 in 10 or 35% of MTC cases) presents as medullary thyroid cancer alone without any other 

associated diseases.] 

 

2. HOW IS MEDULLARY THYROID CANCER DIAGNOSED?  

The signs of medullary thyroid cancer (MTC) vary. The most common are: 

 The discovery of one or more nodules (sometimes tender) in the thyroid gland by 

feeling the neck or on a scan (imaging). Sometimes the presence of one or several 

lymph nodes in the neck or a change in the voice will make your doctor suspect a 

tumour of the thyroid; 

 A family history of MEN types 2a or 2b resulting in family-wide screening for the 

gene change; 

 In a new-born baby, a diagnosis of MTC linked to MEN2b may also be suspected 

due to chronic constipation or thick lips;   

 More rarely, a diagnosis may be suspected due to diarrhoea which can be 

associated with high calcitonin levels;  

 The detection of calcitonin* (a hormone secreted by C-cells) in the blood, which, if 

higher than normal, may indicate a diagnosis of medullary thyroid cancer. 

MTC does not cause hyperthyroidism* or of hypothyroidism* because there is no change 

in the secretion of the main thyroid hormones*.   

The diagnosis of MTC is confirmed by a fine needle aspiration biopsy. With a needle 

biopsy* some cells are removed from a thyroid nodule. Looking closely at them may lead 

to a diagnosisof MTC. However, it is the analysis of the tumour histology* after thyroid 

surgery (or more rarely after biopsy of a secondary lesion) that will definitely confirm 

the diagnosis. 

 



3. WHAT TESTS ARE DONE AFTER THE DIAGNOSIS?  

Several different types of tests and scans may be carried out, to:  

 find out more about the tumour, and what marker levels are present 

 look for disease that may have spread either nearby or distantly (metastasis*) 

 see if it is part of a genetic condition 

Blood and urine tests  

Calcitonin* blood level: a higher than normal calcitonin level suggests a diagnosis of MTC. 

However, other causes can lead to a moderate rise in calcitonin level*; 

CEA (Carcino-Embryonic Antigen) blood level: a high level of CEA is sometimes 

associated with MTC. However, CEA may be normal in some cases and may also be high 

in other types of cancer; 

Metanephrines* and normetanephrines* urinary dosage is used to eliminate a 

phaeochromocytoma/paraganglioma (that may be seen in genetic syndromes). 

Scans (imaging) 

The aim of scans is to find where a tumour is, how big it is and how far it may have spread 

(metastasis*). Scans may be done to help diagnose MTC or to monitor someone before 

and after surgery. Many different scans may be carried out, some of which need an 

injection of contrast. The imaging methods used will depend on your symptoms and on 

your calcitonin and CEA levels. 

They include: 

 CT scan of the neck, chest area, stomach area, and/or the pelvis 

 Magnetic resonance imaging (MRI) of the liver and bones 

 Radioactive tracer scans (scintigraphy*) of the bones and/or other areas 

And more rarely: 

 Ultrasound of the neck 

 Ultrasound of the liver 

Looking for MTC that runs in families 

About 1 in 4 or 25% of MTCs can be passed down in families (inherited) as part of a 

multiple endocrine neoplasia (MEN) syndrome. An inherited (genetic) disease may 

sometimes be suspected based on the personal and family medical history. It is confirmed 

by a gene test obtained from a simple blood sample which looks for changes in the RET 

gene. This can be done only after you have been given information about the test and have 

signed a consent form to confirm that you understand the possible issues and that you 

agree to the test being done. 



Finding genetic forms of MTC is essential because once known, your doctor will be able 

to test for other tumours that may occur with hereditary MTC syndromes (such as 

phaeochromocytoma* and parathyroid tumours). In addition, other family members who 

are shown to have the gene mutation (change) can be screened to enable early detection 

and start management of MTC as soon as possible. 

Screening for other endocrine conditions linked to hereditary forms of MTC consists of: 

 A blood test to measure levels of calcium and parathyroid hormone* which may 

indicate possible hyperparathyroidism*; 

 A blood or urine level test for metanephrines* and normetanephrines* to look for 

a possible adrenal gland tumour (phaeochromocytoma*). 

Screening of blood relatives 

Finding a RET gene mutation will make it possible to screen other family members (such 

as your parents, your children and your brothers and sisters) using a blood test, even if 

they have no symptoms. This screening should be done in a multidisciplinary centre 

specialised in oncogenetics* that will perform the genetic tests for MEN2a and MEN2b. 

This screening may identify other people in your family who have the gene mutation and 

who are therefore at greater risk of developing MTC, giving the chance to treat it even 

before the disease appears. It may also identify those family members who do not have 

the gene mutation. These people will therefore be reassured that they have no greater 

risk than the general population of developing the disease. 

 

What might happen at my hospital appointment? 

The purpose of this appointment will be to discuss and/or confirm the diagnosis of MTC (and 

any other suspected associated tumours such as phaeochromocytoma and/or parathyroid 

tumours) and to explain about the disease.  

You should bring details of all the tests and investigations you have already had, including 

reviews and any CD-ROMs of imaging reports (ultrasound, CT, MRI, scintigraphy), previous 

surgery, pathology reports, and results of blood and urine tests. 

After the doctor has looked through these reports and you have had a physical examination, 

you may be asked to have blood and urine tests and other investigations to find out if the 

tumour(s) is making any hormones. 

It is essential that you give the healthcare team the names of all the doctors who have been 

involved in your care so that they are informed of the decisions taken. 



Depending on the results of the various tests, the treatment and monitoring options will be 

discussed by a Multidisciplinary Team of different specialist doctors who may be involved in 

your care. 

You will then see the main doctor who takes care of you (your referring doctor) who will 

explain the treatment strategy, their risks, possible side effects, and alternatives, so that you 

can participate fully in the discussions about your treatment. A Personalied Care Pathway 

will be developed and given to you.  Do not hesitate to ask any questions that concern you. 

It is a good idea to bring a close friend or relative with you to this appointment. 

You may be asked to meet with other people who will be involved in looking after you during 

your treatment, such as a nurse, psychologist, dietician, or social worker, etc.] 

 

4. WHAT IS THE PROGNOSIS FOR MTC? 

These cancers often have a good prognosis. However, this may vary depending on 

different factors, such as: 

 The age of the patient 

 The size of the tumour and how far it has spread 

 Whether or not it has been possible to completely remove the tumour by surgery 

and return calcitonin* and carcino-embryonic antigen (CEA) blood levels to 

normal 

 In the case of higher than normal calcitonin* and carcino-embryonic antigen (CEA) 

blood levels after surgery; how quickly and by how much the levels are changing, 

compared with the results of scans. 

 

5. HOW IS MTC TREATED? 

Local treatments 

 Surgery 

Surgery is the main treatment for MTC, and the only treatment with the potential for a 

cure. It consists of removing all of the thyroid gland in an operation called a total 

thyroidectomy. Lymph nodes in the neck are usually removed at the same time (node 

dissection).  

Surgery may also be used on a case-by-case basis to treat local recurrence and/or 

metastases.  Success of the surgery may be assessed by measuring levels of the tumour 

markers calcitonin and CEA afterwards. 

  



 

 Interventional radiology 

The main techniques of interventional radiology are hepatic (liver) embolisation, 

radiofrequency ablation, cryotherapy, and cementoplasty. These techniques target 

treatment directly at metastases in the liver, lungs, or bone, with the aim of decreasing 

the tumour size without affecting other surrounding tissues, and reducing or normalising 

symptoms. 

The goal of liver embolisation is to reduce or interrupt the blood supply to the liver 

tumour. This is done by injecting particles (which will block the blood supply to the 

tumour) through a catheter placed in the artery that directly supplies blood to the tumour 

or metastasis*. This procedure is performed under sedation, in the presence of an 

anaesthetist, in an operating room equipped with vascular imaging equipment, and 

requires a stay of 1 to 7 days in hospital. 

Local destruction of metastases* may involve radiofrequency ablation or cryotherapy. 

These techniques involve the thermal destruction of tumours in the lung, liver or bone, 

by heat or cold. This is done by means of an electrode placed within the tissue to be 

destroyed under the guidance of the scanner or ultrasound. This technique requires 

sedation or general anaesthesia and hospitalisation for a few days. 

Cementoplasty allows the destruction and consolidation of painful bone metastases. 

 External radiotherapy 

The objective of radiotherapy is to destroy tumour cells using ionising radiation. External 

radiotherapy in the neck or chest area is sometimes undertaken after surgery. 

External radiotherapy may also be used to treat bone or brain metastases. 

General treatments 

 Thyroxine* replacement therapy* 

After total thyroidectomy, you will need to take replacement thyroid hormones 

consisting of a thyroxine* (T4) replacement, in the form of tablets. This treatment must 

be continued for life. The dose will be adjusted in order to achieve TSH and T4 within the 

normal range. 

Treatment of any symptoms such as diarrhoea or pain will be started if necessary. 

 Anti-cancer treatment 

In the case of aggressive metastatic disease, treatments that act locally are not sufficient. 

For this reason, systemic therapeutic agents* may be recommended. These consist of 

relatively new targeted therapies such as tyrosine kinase inhibitors*. Some of these new 



agents are already approved and available (such as vandetanib and cabozantinib) and 

others are under development (such as specific RET inhibitors). Indeed, such agents have 

been shown to shrink or stop tumours from growing further, although they do not cure 

them and may have side effects. It is possible that your doctor will suggest that you take 

part in a therapeutic trial.  

Chemotherapy* is rarely used in MTC.   

Most medullary thyroid cancers requiring systemic* anticancer drug treatment, or local 

treatments other than surgery, are taken care of at one of the EU reference centres for 

refractory thyroid cancer, grouped within the EURACAN-Endo network (Refractory 

thyroid tumours). 

Learn more about the EU Reference Network: EURACAN-ENDO 

The EU Reference Network (ERN) includes centres throughout Europe that specialise in 

treating refractory thyroid cancers. These centres aim to improve the management of these 

tumours and access to research. This structure makes it possible to ensure, for each patient, 

a specialised care path, ensuring that every patient has a diagnosis carried out by expert 

pathologists, a validated decision in a local or national multidisciplinary consultation 

meeting if necessary, and can benefit from a therapeutic programme adapted to their 

situation. These centres also participate in clinical trials, thus facilitating access to patients 

to innovative treatments. The list of these centres can be found on the EURACAN website 

(see USEFUL LINKS at the end of this LEAFLET).] 

 

6. HOW IS IT MONITORED AFTER TREATMENT? 

Three months after the initial surgery, TSH*, calcitonin* and CEA levels in the blood will 

be measured. The TSH* is measured to ensure that you are on the right dose of thyroxine*.  

Normal calcitonin* and CEA levels show that the surgery to remove the tumour was a 

success. These two blood tests will be repeated regularly during your lifetime to check 

for remission, persistence, or recurrence of the disease. If levels are high, measuring them 

over time will guide the type and frequency of scans that the doctor will request 

(ultrasound, CT, MRI, scintigraphy*). In the case of high tumour marker levels where 

nothing can be found on scans and when the initial surgery is considered to be the best 

that could be achieved, monitoring (watch and wait) is a recognised medical option 

where further surgery is not useful, the disease is not progressing and there are no 

symptoms. 

  



 

7. LIVING WITH MTC 

Having medullary thyroid cancer affects the life of the person with the disease and that 

of those around them. Each stage of the disease may bring up questions, emotions and 

reactions specific to each person. Each patient should receive personalised assistance, 

adapted to their needs. Information on the disease is useful, but it can cause stress and 

should be supervised by the healthcare team supporting the patient. The identification of 

persons of trust within the circle of friends and family is also important. Ask your doctor 

to recommend a patient advocacy group to you if you feel that you could benefit from 

talking to other patients in your situation (see USEFUL LINKS). 

 

8. SOME TIPS FOR LIVING BETTER WITH YOUR DISEASE 

 Inform yourself, at your own pace, because a better understanding of your illness 

can help you to better participate in its treatment; 

 Ask all the questions you want to your healthcare team; 

 When you come to your hospital appointment, prepare the questions you want to 

ask in advance so that you  get all the information you need; 

 Bring a close friend or relative to your hospital appointment if possible; 

 Discuss and share your feelings with your loved ones; 

 Ask for help from the healthcare team, a psychologist or a psychiatrist if you feel 

the need; 

 Report any side effects of your treatment.  Sometimes an adjustment of the dose 

is enough to solve the problem. 

 Other people such as the social worker, physiotherapist, occupational therapist, 

dietician, psychologist (or psycho-oncologist), etc. can help you within the 

hospital.  

 Many hospitals have an information centre that can help you find   documents and 

advice that may be useful to you. 

 Patient associations and/or chat groups, supervised by psychologists, can also 

help you. 

 

9. GLOSSARY 

CALCITONIN: Hormone secreted by the C cells of the thyroid gland. 

CATECHOLAMINES: substances secreted by the central part of the adrenal gland 

(medulla) – these include adrenaline and noradrenaline, dopamine, metanephrines and 

vanillylmandelic acid (VMA). 



CHEMOTHERAPY: This term often refers to chemotherapy cytotoxic drug, which works 

by stopping tumour cells from dividing. 

HISTOLOGY: Microscopic analysis of tissues removed during surgery or biopsy. 

HORMONE: Substance produced by an endocrine gland and/or endocrine tumour and 

transported in blood to another organ where it will have an effect 

HYPERPARATHYROIDISM: too much parathyroid hormone, which results in high calcium 

levels (hypercalcemia) 

HYPERTHYROIDISM: too much thyroid hormone, producing symptoms such as 

nervousness, aggressiveness, palpitations, sweating, diarrhoea… 

HYPOTHYROIDISM: not enough thyroid hormone, producing symptoms such as 

weakness, loss of memory, constipation, depression. 

INCIDENCE: Number of new cases of a disease per 100 000 inhabitants and for a given 

period (usually 1 year). 

LYMPHADENOPATHY: Lymph node disorder. 

METANEPHRINE: Product of the breakdown in the urine of adrenaline (a catecholamine).  

Metanephrine levels are tested if a phaeochromocytoma is suspected. 

METASTASIS: Focus of cancer cells that have spread via the blood or lymphatic pathway 

from a primary site. 

NEEDLE BIOPSY: a very fine needle is inserted into a lump to remove a small amount of 

tissue for analysis. 

NODULE: Increase in the volume of thyroid tissue to form a lump. 

NORMETANEPHRINE: Product of the breakdown in the urine of noradrenaline (a 

catecholamine). Normetanephrine levels are tested if a phaeochromocytoma is 

suspected. 

ONCOGENETICS:  The study of the genetics of cancer. 

PARATHYROID HORMONE: Hormone secreted by the parathyroid glands; it regulates 

calcium levels in the body. 

PHAEOCHROMOCYTOMA: Tumour that develops in the central adrenal gland (adrenal 

medulla) and usually secretes catecholamines. 

PREDISPOSITION (OF A GENETIC SYNDROME): An increased risk in a person for growing 

more than one benign or malignant tumour due to a syndrome which can be passed down 

in families. 



REPLACEMENT THERAPY: Treatment to replace a missing substance in the body.  For 

example, after removal of the thyroid gland, patients receive thyroxine* to replace this 

hormone* which can no longer be produced by the thyroid gland. 

SCINTIGRAPHY: scanning technique which measures the radiation given off by different 

radioactive isotopes once they are fixed on tumour receptors (Scintigraphy of the 

receptors of Somatostatin) or absorbed into tumours (Fluor 18-labeled glucose, FDG-PET 

or DOPA, DOPA-PET). 

SYNDROME: A syndrome is a set of medical signs and symptoms that are linked to each 

other. 

SYSTEMIC (treatment): Treatment provided though the blood vessels to reach all the cells 

of the body. Treatment is usually given either orally in tablet form or via an injection into 

a vein. 

THYROXINE OR T4: Iodine-rich hormone produced by thyroid gland. 

TSH (Thyroid Stimulating Hormone): Hormone produced by the pituitary gland which 

regulates the secretion of T3 and T4 hormones from the thyroid gland.  Measuring its 

levels ensure that the right level of replacement therapy within the normal range is 

achieved.  

TYROSINE KINASE INHIBITORS are a relatively new class of drugs in the targeted 

treatment of various malignancies. 


