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DESCRIPTION

Multiple Endocrine Neoplasia (MEN) syndromes are inherited
conditions marked by the development of tumors in multiple
endocrine glands. These tumors can be benign or malignant and
may affect hormone production in ways that cause clinical
complications. MEN syndromes are categorized into several
types, most commonly MEN type 1, MEN type 2A, and MEN
type 2B. Although these types share a similar pattern of tumor
formation in hormone-producing organs, they differ in genetic
origin, clinical features, and therapeutic considerations.

MEN type 1, also known as Wermer syndrome, is linked to
alterations in the MEN1 gene, located on chromosome 11. This
gene encodes a protein called menin, which acts as a regulator of
cell growth and transcriptional control in endocrine tissue. Loss
of normal menin function allows cells in the parathyroid glands,
pancreatic islets, and anterior pituitary to multiply abnormally.
Individuals ~ with  MEN1  typically  develop  primary
hyperparathyroidism at an early age, followed by tumors of the
pancreas such as gastrinomas or insulinomas, and pituitary
adenomas which may secrete prolactin or growth hormone.

Management of MENI involves regular surveillance and
intervention when tumors exhibit rapid growth or produce
significant hormonal effects. Parathyroidectomy is often required
due to the high prevalence of parathyroid hyperplasia. For
pancreatic tumors, medical therapy with somatostatin analogues
or surgical removal may be considered based on size, hormone
activity, and potential for metastasis. Pituitary tumors are
typically managed with medication, radiation, or surgery
depending on their size and response to pharmacological
treatment.

MEN type 2 is caused by activating mutations in the RET proto-
oncogene located on chromosome 10. This gene encodes a
receptor tyrosine kinase that regulates cell proliferation and
differentiation in neural crest-derived tissues. The two subtypes,
MEN2A and MENZ2B, share the presence of Medullary Thyroid
Carcinoma (MTC) but differ in other clinical features and

genetic variants. MEN2A includes pheochromocytomas and
hyperparathyroidism, while MEN2B is more aggressive and often
includes mucosal neuromas, marfanoid body habitus, and earlier

onset of MTC.

Due to the high likelihood of medullary thyroid carcinoma in
MEN2, prophylactic thyroidectomy is often recommended based
on the specific RET mutation identified and the age of the
individual. Genetic testing plays a significant role in risk
assessment and timing of intervention. For those with RET
mutations associated with MEN2B, surgery is often advised in
the first year of life due to the aggressive nature of the disease.
Pheochromocytomas, when present, are addressed through
adrenal-sparing surgery when feasible to preserve adrenal
function while managing excess catecholamine production.

The emergence of targeted therapies has introduced new
possibilities in the treatment of advanced medullary thyroid
cancer in MEN2. Drugs such as vandetanib and cabozantinib,
both tyrosine kinase inhibitors, have shown activity against
tumors carrying RET mutations. These agents interfere with
multiple signaling pathways involved in tumor cell survival and
proliferation, leading to disease control in many patients with
inoperable or metastatic disease. However, side effects such as
hypertension, fatigue, and gastrointestinal symptoms can limit
long-term use.

Given the hereditary nature of MEN syndromes, family
screening and genetic counselling are central components of
clinical care. First-degree relatives of individuals with identified
mutations are typically offered genetic testing, and those who
carry the same variant undergo regular monitoring for early
detection of endocrine tumors. This approach allows for
intervention before the appearance of symptoms or significant
complications.

Surveillance strategies often include biochemical tests such as
calcium, parathyroid hormone, gastrin, insulin, and calcitonin
levels, depending on the syndrome type. Imaging studies,

including MRI, CT, and functional scans like PET or MIBG, are
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used to detect tumors that may not be visible through physical
examination or routine laboratory findings.

Despite advances in understanding the genetic causes of MEN
syndromes and the development of treatments that target
specific molecular pathways, complete disease control remains
challenging. Tumors may recur after surgery, become resistant to
medications, or present at multiple sites simultaneously. As
such, treatment strategies often involve a balance between
controlling hormone excess, reducing tumor size, and
maintaining quality of life.
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Research continues into additional gene mutations and
signaling pathways involved in MEN syndromes. Further studies
may improve risk stratification and offer new methods for
treatment beyond current standards. While MEN syndromes
present a wide range of clinical scenarios, the growing body of
knowledge surrounding their genetic drivers and therapeutic
options provides a structured approach to their longterm care
and management.
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