


MEN 1



questions

 what are the prevalence of MEN 1 components?

 What are the factors influencing the prevalence?

 Is there a genotype phenotype correlation?

 What are the difference between endocrine tumor in MEN 1& 

sporadic tumors?

 What is the relationship between prolactinoma & weight gain in our 

patient? 
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MEN1 syndrome
autosomal dominant(50% risk), high penetrance
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Mutation of MEN1

gene

 over 1800 mutation

 41% frameshift deletion/insertion

 23% nonsense mutation

 20% missense mutation

 9% splice site mutation

 6% in-frame deletion/insertion

 1% whole/particular gene deletion

 5-10% have whole gene deletion 

mutation in noncoding region 

(promotor/untranslated) 



Mutations at 9 site in MEN1 gene accounts for over 20% of all 
germ-line mutations



What to do when a MEN1 gene mutation is not 
detected at DNA sequencing?

 5-10% of patient 

 CGH (comparative genetic hybridization) or NGS(next generation sequencing) 

:detecting gross alteration at the MEN1 gene(large 

deletion,insertion,other large genomic rearrangements in MEN1

gene.

 MPLA (multiplex ligation-dependent probe amplification):detecting copy number 

change within a specific gene.

 In MEN1index case with negative sequencing MEN1 gene MPLA 

should be considered.

 CDKN1B



MEN 1 phenocopies:

 In families with classic MEN1 symptom & negative result for MEN1 or 

CDKN1B mutations further evaluation should contain:

 CDKN1A

 CDKN2B

 CDKN2C

 They all negatively regulate cell cycle progression & cell growth.





 Patients with MEN1 with large RGTs experienced earlier first MEN1

manifestation.

 HPTH, PIT  developed at earlier age than in patients with truncating/ 

non truncating variants.

 Earlier molecular screening In family with large RGTS .

 In MEN 1 patients with truncating mutation the age of first 

manifestation is earlier than non truncating.
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Genotype phenotype correlation in MEN1



Genotype phenotype correlation in MEN1

 MEN1 missense mutation & FIHP

Nat Clin Pract Endocrinol Metab 2008

 Single Non sense mutation(R460X) & prolactinoma,carcinoid,parathyroid tumor.

.J Clin Endocrinol Metab (2009)

 Monoallelic 5 kb deletion of genomic DNA involving promotor region MEN1 & 
exon 1,2 & aggressive tumor behavior.

. Clin Endocrinol(2011)

 Relapsing macro prolactinoma & menin & p27 kip down-regulation.

. Endocr J (2011)

 CDKN1B genetic variant & MEN1 related aggressive tumor.

J Cell Mol Med(2015)

 No correlation was found between disease age of onset ,distribution of PHPT 
,pituitary tumor & MEN1 mutation type or localization.

Endocine(2018)



Any role for epigenetic and/or modifying 

genetic mechanisms in the clinical expression 
of MEN1?

 Epigenetic mechanisms triggered by environmental factors may 

influence the disease phenotype in patients carrying the same 
MEN1 mutations.

 CDKN1B variant(inactivating mutation in this gene cause MEN 4) 

can be disease modifying in MEN 1 patients with truncating MEN1

mutation, causing higher MEN1 related tumors.



questions

 what are the prevalence of MEN 1 components?

 What are the factors influencing the prevalence?

 Is there a genotype phenotype correlation?
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MEN 1& sporadic tumors?
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patient? 



Pituitary tumors in MEN1 syndrome

 Pituitary tumor is found in 15-50% MEN1 patients

 First manifestation in 15% of sporadic form & less than 10% of familial 
form of MEN1

 Larger, more aggressive, resistant to conventional therapy

 85% are macro adenoma, in contrast with sporadic pituitary 
adenoma in witch 42% of lesions are> 1cm.

 Treatment is the same as sporadic pituitary tumor:

Prolactinoma : dopamine agonists ,TSS , radiotherapy

GH,ACTH producing tumor :TSS

Non-functional : TSS if treatment is indicated(visual disturbance, close 
proximity to optic chiasm or rapid growth)



Pituitary tumor in MEN1

PRL(60%)

GH(25%)

ACTH(5%)

Non 
functional











PIT in MEN1

 Screening for PITs in MEN1 patient resulted in detection 

microadenomas with relatively indolent behavior.

 Growth of nonfunctioning microadenoma was detected 

occasionally after many years without clinical consequences.

 Treatment & f/u MEN1 associated PIT should not be different from 

sporadically occurring PIT.



hyperparathyroidism

 Parathyroid hyperplasia/adenoma

 Most common & often earliest endocrine manifestation in MEN1

,100% penetrance by the age of 50.

 Compared to sporadic PHPT:

earlier age(20-25 age vs 55 years)

Multiple gland involvement(80-85% of sporadic PHPT have single gland 

disease).limited value of preoperative localizing imaging ,bilateral neck 

exploration

Greater decline in BMD

High recurrence rate after surgery(50% in 12 years)

Decreased BMD recovery in lumbar spine,femur,1/3 distal radius.



















Treatment of PHPT in MEN1

 Surgery is treatment of choice ,indications are similar to sporadic 

form(ZES)

 Optimal time ,type & extent are unclear

 Some experts favor early intervention to reduce risk of bone disease

 Some prefer delaying surgery for limiting the number of surgeries.

 Subtotal parathyroidectomy(3.5/4)

 Transcervical thymectomy is recommended in all MEN1 patient

 Cinacalcet: surgery failure/poor surgical candidate(decrease ca,no
effect on BMD or hypercalciuria)
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213 patient

Weight gain (8-22 kg)





Prolactinoma & weight gain

 Prolactinoma can occasionally impact on nearby neural structure, but 
this effect have no relationship with weight gain.

 Prolactin as an anabolic hormone: The very close relationships between 
prolactin and growth hormone in terms of evolution, structure, and 
signal transduction suggests that these hormones might share some 
physiological effects on metabolism.

 Adipose tissue appears to be one example of an extra pituitary source 
of prolactin. Although levels of prolactin secretion are minuscule 
compared with the pituitary, the larger number of cells might make the 
adipose a meaningful source of hormone .

 Prolactin induced serotonin ,beta cell proliferation .

 Weight gain in prolactinoma is inconsistent, there is no correlation 
between serum prolactin level &weight gain/BMI.





MEN1

 Diagnostic criteria:

 Patient with 2 of 3 typical  tumors of MEN 1 Syndrome

 Patient with 1 typical MEN1 tumor +  first degree relative with confirmed 

MEN1 mutation

 People with confirmed MEN1 mutation without clinical/ biochemical 

symptoms 

 Prevalence of MEN1 is estimated to be:0/25 %,average: 1:30,000

 Autosomal dominant disorder, sporadic form in 8-14% 

patients(denovo mutation)



MEN 1

 The disease occurs in all age groups(5-81 y/o)

 Clinical & biochemical manifestation occurs in 80-100% of patients

 In over 98% of cases symptoms will occur up to age of 50 y/o



Detection of MEN1-RELATED TUMOR

 Pos FH of neuroendocrine tumor of pancreas,pituitary,parathyroid 

gland & familial occurrence of endocrine system disorders.

 Patient with Zollinger-Ellison syndrome

 Young patient with hormonally active pituitary tumors

 Multiple pancreatic tumors

 Hyperparathyroidism in patient up to 45 y/o

 Multiple parathyroid adenoma

 Pituitary tumor & hypercalcemia/ other endocrinopathy 



Frequencies of MEN1 somatic mutation in non 
familial tumor


