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CA breast/CA uterus? 
No records available, Dx 65 

Pancreatic 
adenocarcinoma,  
Dx 45 

34 30 

CA colon, Dx 70 

CA cervix, Dx 45 

Cirrhosis, Death 60 
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CA breast/CA uterus? 
No records available, Death 65 

Dx 50, Pancreatic tumor 
hyperparathyroidism  
Pituitary adenoma 

34 30 

CA colon, Dx 70 

CA cervix, Dx 45 

Cirrhosis, Death 60 



Endocrine unit, Department of internal medicine
      Vajira hospital, NMU 



● Multiple endocrine neoplasia (MEN) syndromes 
○ Autosomal dominant (AD)  
○ The main types are MEN1, MEN2A, MEN2B (MEN3), MEN4, and MEN5.

● Prevalent in approximately 1 in 20,000 to 1 in 40,000 individuals 
● Equal sex distribution and no ethnic or racial predilection 



● Clinical MEN1
○  ≥2 main MEN1 endocrine tumours 

(parathyroid, duodenopancreatic neuroendocrine, pituitary adenoma) 
● Familial MEN1: 

○ ≥1 main MEN1 tumour in a first-degree relative of a MEN1 patient.
● Genetic MEN1: 

○ Detection of a germline MEN1 mutation, even in asymptomatic individuals.



● Primary hyperparathyroidism
● Duodenal Pancreatic NETs 
● Pituitary NETs

● Other : 
○ Adrenocortical tumors
○ NETs of the thymus, lung, 

and stomach 

● Cutaneous tumor 
○ Collagenomas 
○ Angiofibromas 
○ Lipomas

● Other : 
○ leiomyomas
○ Meningiomas
○ Breast cancer 
 



Front. Endocrinol. 14:1183297. 10.3389/fendo.2023.1183297 



● Most common and Earliest MEN1 manifestation
● PHPT occurs in ~95% of MEN1 patients
● Often before age 30, equally in men and women
● Carcinoma is very rare (<1%)
● Diagnosed : hypercalcemia + elevated/inappropriately normal PTH
● Screening

○ Annual serum calcium & PTH.
○ Start: early childhood (AACE; as early as age 8) vs. age 10 (Lancet).

● Complication Assessment (per 5th PHPT Workshop)
○ Skeletal: DXA (3-site) + vertebral imaging q1–2 yrs (Lancet). 

Not routine in children.
○ Renal: eGFR, 24-h urine calcium, imaging for stones/nephrocalcinosis



● Surgery
○ Indications same as sporadic PHPT.
○ Imaging not essential (limited value in MEN1).

● Preferred : Bilateral neck exploration, remove 3.5 glands + cervical thymectomy.
● Risks: recurrence (40–70% long-term), permanent hypoparathyroidism, thymectomy 

complications.
● Intraop PTH monitoring = limited role.
● Timing may be influenced by presence of symptomatic gastrinoma.
● Non-Surgical Options

○ Cinacalcet: effective, lowers serum calcium.
○ Percutaneous ethanol ablation: for recurrence or if surgery/cinacalcet unsuitable.



MEN-1 Sporadic HPT

Age onset Young < 30–40 years Middle-older age ; 40–60 yr

Gender F = M F > M (3:1) 

Gland involvement Multi-gland disease 
(parathyroid hyperplasia or multiple adenomas) 

Single adenoma

Genetics MEN1 gene mutation No germline mutation

Surgical approach Subtotal /total PTx Adenomectomy 

Thymectomy Yes No 

Adverse effect of 
hypergastrinemia Yes No 

Cure rate Low High > 90% 

HPT recurrent rate after PTx High (40-60%) Rare

Lourenc¸o DM Jr et al. CLINICS 2012;67(S1):99-108 



● Prevalence & Natural History
○ Occur in 30–90% of MEN1 patients; >80% have dpNETs by age 80.
○ Typically multiple, small (<0.5 cm), and nonfunctional
○ but some become larger or functional
○ Functional types:

• Insulinomas (common before 30 yrs), 
• Gastrinomas (usually duodenal, age 30–50), 
• Rarely : Glucagonomas, VIPomas, somatostatinomas.

○ Metastases occur in 15–30% 
• (higher risk in nonfunctioning tumors and gastrinomas).

○ Advanced dpNETs are the leading cause of death in MEN1 (40–45%).



● Screening a begin at age 16. (AACE) 
○ Biochemical testing only if symptoms suggest hormone excess.
○ Imaging: 

• MRI or CT; functional imaging with 68Ga/64Cu-DOTATATE PET/CT if needed.
• EUS is sensitive but invasive; 
• MRI preferred for long-term monitoring.
• Small NF-pNETs (<2 cm) usually grow slowly (0.1–1.3 mm/year). 

● Screening (LANCET)
○ 1st MRI in asymptomatic children at age 10–15 years 
○ Adult : screening fasting gastrin + imaging q 2-3 yr. 
○ In asymptomatic patients + negative abdominal imaging, 
→ Additional biochemical screening for dp-NETs is generally not useful. 

• Changed, removes biochemical screening 
: chromogranin A, pancreatic polypeptide, glucagon, and vasoactive intestinal peptide

● Surveillance & Follow-up : Lifelong monitoring essential due to high recurrence and multifocal disease 



dpNETs Natural history
/ Tumour features Clinical Diagnosis Surveillance / 

Treatment 

Non-
functioning
(NF-dpNETs)

> 8% at 15 yrs
80% by 80 yrs 

-Often multiple, 
small

-15-20% liver 
metastases 
(major mortality cause)

-Usually asymp 
-→ detected by  
imaging.

-Imaging
: EUS, MRI, CT, 
SSTR-PET.

-Screening begin 
: age 16 yr (AACE), age 10-15 (Lancet)  q 1-3 yr

-Mx :  
-recommended for tumors ≤2 cm if stable.
   - Imaging (prefer MRI) 
       at 6–12 m, → then q 1 yr  
       if stable extend q 1–2 years. (<1 mm/yr growth)
-Surgery : if tumor >2 cm or showing growth.

Gastrinomas -Always duodenal, 
multiple,very small

-LN mets ~80% 
(not affecting survival);

-distant mets ~25% 
(major mortality cause)

ZE syndrome: 
gastric acid 
hypersecretion 
→ refractory 
ulcers, GI 
bleeding, 
diarrhea

Dx : ↑ Fasting 
gastrin (≥10xULN) 
+  gastric pH ≤2.

- Imaging: SSTR-PET, 
EUS, OGD. 
 

- Screening begin 
   : only if symptoms/clinical suspicion (AACE) 
   : age 18 yr (LANCET) : Fasting gastrin (LANCET)
- Mx : 
- Control acid with high-dose PPIs. 
- Surgery (extensive duodenal surgery) 
individualized.



dpNETs Natural history
/ Tumour features Clinical Diagnosis Surveillance / 

Treatment 

Insulinoma

10–30% MEN1 

-Usually benign, 
solitary

-1/3 multiple 
insulinoma 

-malignant potential 
~10%

Whipple’s triad -Fasting plasma 
glucose ↓
↑ insulin, 
↑ C-peptide, 

-72-h fast = gold 
standard. 

-Screening begin 
: No routine biochemical screening.(AACE) 
: Begin at 5 yrs ; Hx Hypoglycemia q 1 yr → 
  if suspicious : Biochemical evaluation (LANCET) 

-Mx : 
-Surgical resection* 
: enucleation or partial pancreatectomy 

-Medical : diazoxide, SSA 



MEN1 vs pancreatic ductal adenocarcinoma (PDAC)

● MEN1 is associated with d-pNETs but not with pancreatic ductal adenocarcinoma (PDAC).
● PDAC is not a characteristic or common manifestation of MEN1.

● Only rare case reports have described PDAC in MEN1 patients, considered exceptions rather than 
typical findings.

○ Pancreatic Adenocarcinoma in a Patient With Multiple Endocrine Neoplasia 1 Syndrome
• Ref : Pancreas. 2013 Apr 11;42(4):725–726. doi: 10.1097/MPA.0b013e31827591e9

○ Role of the MEN1 tumour suppressor gene in human ductal pancreatic cancer
• Ref : Karges et al., Cancer Letters, 2000. doi : 10.1016/S0304-3835(00)00471-
o MEN1 mRNA (wild-type) was expressed in PDAC tissues and cell lines.
o No mutations were detected in the MEN1 coding sequence or promoter region



Incident 
● 35–60% of MEN1 patients 

vs. 10–20% in the general population.
● Median age ~35 years; range 5–80. 
● Most are microadenomas (<1 cm).
● Types: 

○ Prolactinomas     : 43–79%
○ Non-functioning  : 15–43%
○ GH-secreting        : 4–9% 
○ ACTH-secreting   : 1–4% 
○ TSH-secreting      : <1%

● Management: Similar to sporadic adenomas.  

Screening
● Recommended in all MEN1 patients.
● Imaging: 

○ Contrast-enhanced dynamic pituitary MRI; 
○ 68Ga-DOTATATE PET/CT not sensitive.

● Hormonal tests: 
○ Annual prolactin and IGF-1; 
○ additional testing for suspected Cushing disease.

● Begin : 
○ Age 16 year (AACE 2025) 
○ Biochemical from age 10, MRI from age 15. 

(Lancet 2025)
• If negative lab + imaging 
• → F/U pituitary MRI 3–5 years

+ stop at age 75 year  



● Prevalence: ~40% by age 80; 3–25% overall, mean diagnosis age 40–47.
● Most are non-functioning; <10% cause hormone excess.

○ If functional: primary hyperaldosteronism or ACTH-independent Cushing’s most 
common.

○ Rare: Pheochromocytoma (<2%), but consider MEN2 if no MEN1 mutation.
● Adrenocortical carcinoma: ~1% overall, but 10–15% in adrenal tumours >1 cm.
● Evaluation:

○ Biochemical workup if symptoms or tumour >1 cm 
(aldosterone/renin, cortisol, metanephrines, DHEAS, ± testosterone in women).

○ Adrenal CT protocol
● Management:

○ Most adenomas benign → surveillance.
○ Surgery if:  >4 cm, suspicious imaging, or growth over 6 months.
○ Functioning tumours: treat as in non-MEN1 patients.



● Cutaneous tumor 
○ Collagenomas 
○ Angiofibromas 
○ Lipomas

● Other : 
○ leiomyomas
○ Meningiomas
○ Breast cancer 
 



Telangiectatic dome-shaped papules, skin-colored to 
red-brown, with fibrous and vascular proliferation, 

typically on the central face (especially nose)

Benign collagenous connective tissue nevi, 
hypopigmented or skin-colored, usually on the 

neck, shoulders, and trunk.

Front Endocrinol. 2022;13:1029041. doi:10.3389/fendo.2022.1029041



Who should be tested?
● Index cases with ≥2 classical MEN1 tumors
● First-degree relatives of mutation carriers or those with clinical MEN1/family history
● Suspicion of MEN1, including:

○ PHPT : <30 yrs, multigland disease, or family history
○ Pancreatic NETs: gastrinoma, multiple NETs, or sporadic NET <40 yrs
○ Pituitary adenomas: <30 yrs with functioning adenoma (except female microprolactinoma) 

or nonfunctioning macroadenoma; <19 yrs with sporadic pituitary adenoma
○ Thymic NET at any age
○ Atypical MEN1: two non-classical tumors (e.g., parathyroid + adrenal)

● When?
○ Early: within the first decade of life, or at clinical diagnosis

● Where?
○ Accredited labs with validated MEN1 gene testing





Type of 
MEN1-related 

tumor 

Begin age
(years) Biochemistry Frequency

(years) 
Begin age

(years) Imaging Frequency
(years) 

PHPT
5-8 Ca, P PTH 1 -

10 Ca 1

d-pNETs
only if symptoms/ sign 16 CT, MRI 

68Ga 64Cu DOTATATE PET CT 
1-3 

10-15 Abdominal MRI 2-3 

Gastrinomas 18 Serum fasting gastrin level 1 

Insulinoma 5 Hx. of Hypoglycemia 1 

Broncho
pulmonary

/thymic

only if symptoms - 8-15 CT or MRI chest
 68Ga or 64Cu DOTATATE PET CT 1-3 

20-25 CT chest 3-5 

Pituitary
16 Prolactin & IGF-1 1 16 Contrast-enhanced dynamic MRI 1-3

10 Prolactin & IGF-1 1 15 Pituitary MRI  3-5

Adrenal 
only if symptoms 16 CT or MRI abdomen 1-3

10-15 MRI abdomen (w/ pancreatic imaging)  2-3

Breast cancer 40 Breast examination Mammogram 1 

Summary Screening recommendation in MEN1- related tumors






