
Multiple endocrine neoplasia syndromes 

Multiple endocrine neoplasia syndromes are genetic syndromes associated with 

tumors occurrence in several types of endocrine glands. There are two major 

syndromes under this definition: 

Multiple endocrine neoplasia syndrome type 1, MEN1  

The disease is inherited in autosomal dominant manner (each child born to a 

parent with this syndrome has a 50% chance of inheriting the defective gene 

that leads to the development of the syndrome). Genetic testing is performed 

in people with a risk of developing the syndrome. Over 1336 mutations of the 

MEN1 gene have been characterized. The MEN1 gene is located on 

chromosome 11 and encodes menin protein - a tumor suppressor that regulates 

cell division and proliferation.  

MEN1 mutational analysis should be performed in the following circumstances: 

 in a person with ≥ 2 classic MEN1-associated endocrine tumors (i.e. 

parathyroid, pancreatic, or pituitary tumors);  

 in asymptomatic first-degree relative of a known MEN1 mutation carrier;  

 in a first-degree relative of an MEN1 mutation carrier having evidence 

for one or more MEN1-associated tumors; 

 in patients with suspicious or atypical MEN1, including individuals with 

parathyroid adenomas diagnosed before the age of 30 years;  

 in patients with multiglandular parathyroid disease, gastrinoma, or 

multiple pancreatic NETs at any age;  

 in individuals who have two or more MEN1-associated tumors not part 

of the classical triad of parathyroid, pancreatic islet, and anterior 

pituitary tumors; 

 in individuals presenting at an early age with a single, apparently 

sporadic MEN1-associated tumor. 

People who carry mutated gene should have periodic screening for various 

manifestations of the syndrome. Almost every person who carries the mutation 

in the gene associated with MEN 1 develops at least one of the following clinical 

manifestations: about 95% will develop hyperparathyroidism, 40-70% develop 



pancreatic tumors, and approximately 40% develop a benign tumor of the 

pituitary gland. 

 

Common clinical manifestations associated with MEN1:  

Hyperparathyroidism is the most common clinical manifestation of this 

syndrome. Excessive production of parathyroid hormone (PTH) usually occurs 

in the context of an excess of cells that secrete this hormone in all 4 parathyroid 

glands (hyperplasia). A benign tumor (adenoma) that occurs in one or more of 

the same gland is less common as a cause of excess PTH secretion in this 

syndrome. Excessive secretion of PTH causes excess calcium in the blood and 

urine, which can lead to the formation of kidney stones, osteoporosis, 

abdominal pain, constipation, muscle weakness, neurological and behavioral 

changes. In contrast to single gland-resection in sporadic cases, a more 

complex surgical approach, including total parathyroidectomy and thymectomy 

with autotransplantation of parathyroid tissue, or excision of 3.5 parathyroid 

glands, are indicated for hyperparathyroidism in MEN1. 

Tumors of the pancreas are the second most common clinical manifestation of 

this syndrome. These tumors may secrete various hormones that cause various 

clinical syndromes. For example, an excess insulin secretion (caused by a tumor 

called an insulinoma) causes low blood sugar (usually after periods of fasting) 

and symptoms such as sweating, palpitations, dizziness, and loss of 

consciousness. In contrast with the sporadic PNETs, MEN1- related PNETs are 

characterized by an early onset and multifocality. There are many factors 

influencing the decision of management that may include: follow-up, surgery, 

pharmacologic treatment and etc. (For further information see section on 

neuroendocrine tumors of pancreas). 

Adenomas (benign tumors) of the pituitary gland - The pituitary gland is located 

in the skull and situated closely to the intersection of the optic nerves. 

Hormones released from the pituitary gland bind to receptors found on different 

glands in our bodies (ovaries, breast, thyroid gland, adrenal glands, etc.) and 

regulate their activity. Depending on the cell type from which they arise 

pituitary tumors may secrete different types of hormones. The most common 



tumor is prolactinoma secreting prolactin (under normal conditions prolactin 

regulates the secretion of milk from the breast after delivery). Acromegaly 

(tumor secreting growth hormone (GH))  is seen in 9% of cases. Non-secreting 

adenomas, thyroid-stimulating hormone (TSH)-secreting and 

adrenocorticotropic hormone (ACTH)-secreting adenomas do occur MEN1 

patients, in decreasing frequency. Treatment of these tumors is similar to the 

one in patients with sporadic tumors and includes medical therapy (specifically 

dopamine agonists for prolactinoma, or somatostatin analogues for GH-

secreting adenoma together with surgical excision) and, if feasible, surgical 

excision, e.g. selective transsphenoidal tumor resection, with adjuvant 

radiotherapy in case of residual unresectable tumor.  

 

Other clinical manifestations associated with MEN1: 

Patients with the MEN1 syndrome are at risk of developing other 

neuroendocrine tumors, such as neuroendocrine tumors of the lung and 

thymus. In MEN1 patients these tumors may be gender-related, with a women 

predominance for lung NETs, and a male predominance for thymic NETs, 

cigarette smokers having an increased risk for developing thymic tumors. For 

the early detection of MEN1-related thymic and lung NETs recommend the use 

CT or MRI imaging every 1–2 years. Adrenocortical tumors occur in up to 73% 

of the patients and include adenomas, hyperplasia, cysts, or carcinomas. The 

treatment of MEN1-related adrenal tumors is similar to that for tumors 

occurring in the sporadic context.  MEN1-related breast cancer - a recent study 

demonstrated that females with MEN 1 appeared to have a 2–3 times higher 

chance of breast cancer at 10 years earlier age compared to the general 

population. Therefore, it was suggested to start screening in MEN1 female 

patients from the age of 40 years biennially. MEN1-related central nervous 

system (CNS) tumors  - e.g.  ependymomas, schwannomas, and meningiomas 

.  MEN1-related thyroid tumors - thyroid adenomas, nodular goiter and thyroid 

carcinoma have all been reported in more than 25% of MEN1 patients. 

However, the occurrence of thyroid abnormalities in these patients may be 

incidental, as these disorders are also frequent in the general population. MEN1-



related cutaneous manifestations - multiple subcutaneous lipomas are reported 

in more than 33% of MEN1 patients. Facial angiofibromas and collagenomas 

may occur in up to 88% of MEN1 patients. 

 

 

Multiple endocrine neoplasia syndrome type 2, MEN2  

 

Type 2 multiple endocrine neoplasia (MEN2) is a rare familial cancer syndrome 

caused by mutations in the RET gene. It includes two clinical types: MEN2A and 

MEN2B. MEN2A is the most common type that occurs in 95% of patients with 

RET gene mutations. Different types of RET gene mutation are associated with 

various degrees of disease aggressiveness and timing of onset.  For example, 

RET M918T mutation, categorized as "highest risk", associated with MEN2B 

type and is associated with aggressive medullary thyroid carcinoma that may 

progress as early as the first year of life. Genetic testing is of high importance, 

since the risk of specific RET gene mutations guides physician decision when to 

start screening and/or treatment for specific tumors associated with MEN2 in 

patients and their family members.  

MEN 2A type is characterized by the development of medullary thyroid 

carcinoma (MTC) in 90% of adult gene carriers, pheochromocytoma in 50%, 

and multi-gland parathyroid adenoma/hyperplasia with primary 

hyperparathyroidism (PHPT) in 20–30%. Another variant of MEN2A is a subtype 

called familial medullary thyroid carcinoma (FMTC), in which MTC is the only 

inherited cancer type, with no involvement of tumors in other endocrine glands. 

MEN2B syndrome is associated with MTC, pheochromocytoma, skin tumors. 

Patients with this syndrome have a typical "Marfanoid" body structure, including 

long limbs and high palate. Another characteristic is the presence of small 

tumors (neuromas) on the tip of the tongue, under the eyelids and digestive 

system. In this syndrome MTC often appears at a young age (there are 

descriptions of metastatic disease under age 1 year) with a more aggressive 

tumor behavior compared to MTC in the MEN2A syndrome. About 50% of 

patients develop pheochromocytoma similarly to MEN2A. 



MTC originates from neuroendocrine cells called C-cells in thyroid gland 

secreting hormone known as calcitonin. The role of this hormone in humans is 

not entirely clear.  MTC may present with a neck mass or neck pain. Diarrhea, 

the most frequent systemic manifestation (~30% of patients with advanced 

MTC), occurs in affected individuals with a higher plasma calcitonin 

concentration. The main therapeutic approach is surgery. Surgery for MTC 

should be performed, if possible, before the age of the possible malignant 

progression (prophylactic surgery). Total thyroidectomy with central bilateral 

neck dissection should be performed routinely in all patients with hereditary 

MTC, even in those with small thyroid tumors. Sometimes more extensive 

surgery is considered. If there is evidence of progressive disease with distant 

spread, two pharmacologic treatments may be recommended (vandetanib and 

cabozantinib). 

Pheochromocytoma – tumor of adrenal gland that usually causes high blood 

pressure, sometimes accompanied by headaches, sweating and palpitations. 

Pheochromocytomas are usually removed by adrenalectomy, which may be 

performed by laparoscopy. The presence of a pheochromocytoma has to be 

excluded in any individual with MTC or MEN2 before any surgery, as patients 

with undiagnosed tumors may die from an uncontrolled hypertensive crisis peri-

operatively. In about 50% of patients there is a tumor in both adrenal glands. 

Hyperparathyroidism can be found in 15-30% of patients affected by the 

MEN2A syndrome. One of the important concerns in the management of MEN2-

related hyperparathyroidism is the ability to identify single versus multiple gland 

disease, and subsequently decide on the appropriated surgical procedure in 

order to prevent recurrences. Initially, treatment of MEN2-related 

hyperparathyroidism included subtotal parathyroidectomy or total 

parathyroidectomy with forearm autograft. 

 

 

 

 

 



 


