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Patient ID:

• A 66-year-old woman

• Born and live in Tehran

• Married 

• Education: uneducated 

• Source of history: patient, reliable



Chief Complaint:

• She was referred for evaluation due to hypoglycemic  

symptoms during prolonged fasting, which are resolved by 

eating foods since five years ago.



Present Illness:

• A 66-year-old woman

• No health problems until 5 years ago.

• History of recurrent episodes of hypoglycemic during prolonged

fasting, which are resolved by eating foods since five years ago.



Present Illness:

• At first hypoglycemic symptoms happened 4-5 times in month.

• In the last three to four months, the number of hypoglycemic 

attacks has increased so that in some days the patient had this 

symptoms 2-3 times.



Present Illness:

• Since the beginning of the disease, the patient has never checked 

her BS.

• With the increase in attacks, the patient suspected heart problems 

and went to the hospital for further investigation.



Present Illness:

• After her heart problems were ruled out, she was referred to 

another doctor.

• The doctor requests blood tests, and she noticed the low BS.

• The patient was referred to Taleghani hospital for Examination.



1401.11.16
Result test

58 mg/dlFBS

80 mg/dl2hpp

6.1% HbA1c

140 mEq/lNa

3.9 mEq/lK

9.4 mg/dlCalcium

2.6 mg/dlPhosphor

52 ng/ml(25-OH)D3

1.72 mIu/mlTSH

1.22 ng/mlT4

1.38 ng/mlT3

Result test

13900/cummWBC

12.2 g/dlHb

216000/cummplt

62 mg/dlBUN

1.5 mg/dlCreatinine

20 iu/lALT

31 iu/lAST

120 mg/dlTriglycerides

107 mg/dlCholestrol

45 mg/dlHDL

38 mg/dlLDL



Present Illness:

• Fasting test was performed for patient during hospitalization.

• After the fasting test, the patient was discharged.



Fasting test: 

Right hand

52 mg/dlBS

2-2225.6 miu/mlInsulin 

0.9-7.16.6 ng/mlC-peptide

left hand

51 mg/dlBS

2-2228.4 miu/mlInsulin 

0.9-7.16.7 ng/mlC-peptide

Sulfonyl urea (negative)

1401/12/03



Present Illness:

• On 1401/12/14  the patient was re-admitted to investigate hyper 

insulinism.

• Abdominal CT scan

• EUS







• An oval shape mass with regular 

border and hyper enhancement in 

the arterial phase of 16*11 mm is 

observed in the tail of the pancreas 

in favor of hyper vascular masses 

including insulinoma.

• The nodularity of the left adrenal is 

more intense in the medial limb and 

the maximum diameter is 12 mm

CT scan



Adrenal tests:

Pheochromocytoma tests

1500ml/24hrUrine volume 24hr

1530mg/24hrUrine creatinine

1.6 mg/24hrVMA

44-265111mcg/24hrmetanephrin

65-560302 mcg/24hrnormetanephrin

45 mg/24hrProtein 

1401/12/22



Adrenal tests:

Cushing tests

11ACTH

4.5-2415.2Cortisol 8 Am

2.3ODST

hyperaldosteronism tests

4.3K 

0.5-40.51 ng/ml/hrPRA

24.5 ng/dlAldosterone 

Saline loading test

Aldosterone: 25.5 ng/dl

Aldosterone/PRA Ratio: 49  

1401/12/27



Present Illness:

• After performing the adrenal tests, the patient was 

discharged because the EUS could not be performed due 

to the use of Aspirin.

• On 1402/01/19 the patient was re-admitted for EUS





EUS:
1402/01/26

There was one 13*11 mm homogenous, hypoechoic and hyper 

vascular lesion with well-defined border in pancreatic tail in 
favor of pancreatic NET.



Present Illness:

• At the time of hospitalization, her doctor notice the high calcium 

level, In addition, a thyroid nodule was also observed during the 

examination and the patient was tested for these  problems.



Result test

140 mEq/lNa

3.8 mEq/lK

11.5 mg/dlCalcium

2.9 mg/dlPhosphor

4.2 mg/mlAlbumine

Result test

7900/cummWBC

11.8 g/dlHb

237000/cummplt

62 mg/dlBUN

1.31 mg/dlCreatinine

29 iu/lALT

28 iu/lAST

160 mg/dlTriglycerides

147 mg/dlCholestrol

41 mg/dlHDL

89 mg/dlLDL



1402/01/19

parathyroid test

8.6-10.3mg/dl11/1 mg/dlCalcium 

2.8- 4.5mg/dl2.5 mg/dlPhosphorus

3.4- 5.4g/dl4.8 g/dlAlbumin

10-55Pg/ml122 Pg/mlPTH

test

1250 ml/24hrUrine volume 24h

600-18001125 mg/dlUrine Cr 24h

20-150145 g/dlUrine protein 24h

Up to 250110 mg/24hrUrine Ca 24h

1402/01/19



1402/01/28

Result tests

276 mIU/Lprolactin

104 ng/mlIGF-1



Parathyroid 
scintigraphy

1402/01/29



1402/01/29

At least 3 hyper-function 
glands, likely parathyroid 

hyperplasia, located 
adjacent the superior pole 
of right thyroid lobe and 

medial border of lower half 
of the thyroid lobes. 

Parathyroid 
scintigraphy



BMD
1402/01/27



Sonography 
1402/01/22

• R.L: 

 Nodule:

 30*17 mm solid cystic solid 
dominant/microcacification

 11.3*7 mm solid cystic solid 
dominant/microcacification

• L.L:

 Nodule:

 18*16 mm solid cystic solid 
dominant/microcacification



FNA
1402/02/14

• Benign



•Past medical:
History of PCI 2 years ago.

HTN (10 years ago)

Cholecystectomy (1 year ago) 

•Drug history:
Aspirin 80 mg Daily

Losartan 25 mg BD

Metoprolol 50 BD

Rosuvastatin 20 mg Daily



• Family History :

The patient’s father died in an accident at the age of 28.

The patient’s mother was healthy until the age of 90.

The patient has one healthy brother and she had a sister who 

died from intestinal cancer 6 years ago.

The patient has four children with an age range of 36 to 50 

years old.



• Habitual History:

Neg

• Social History :  

Married 

4 children

Education: uneducated 



Review of Systems:

 Headache (+) Nausea & Vomiting (-) Visual problems (-)

 Weight changes (-) Appetite changes (-) Sexual problems (-)

 Skin:Pigmentation (-) Diaphoresis (-) Dry & Fragile Hair (-)

 Ears, nose, mouth: Nl

 Cardiovascular: Nl, Palpitation (+) 

 Respiratory:  Nl

 Gastrointestinal: Nl, Epigastric pain (-)

 Musculoskeletal: Nl

 Neurological: Nl

 Psychiatric:Nl



Physical Examination:

• General Appearance:

A 66-year-old woman , awake and alert

• Vital Sign:

BP: 140/90 mmHg

HR: 98 / min

• BMI:
Wight: 78Kg    Hight:1.58m      BMI:30



Physical Examination:

• Neck: thyroid mass was palpated in R.L

• Thorax: Nl

• Lungs : Clear

• Heart : Normal 

• Abdomen : Normal

• Skin: No pigmentation

• Extremities :

• Upper : Normal

• Lower : Normal



Problem list:

• Insulinoma

 Hypoglycemia

 Pancreatic NET

• Small size left adrenal mass 

 Hypertension 

 laboratory evidence of 

hyperaldosteronism

 ODST (No suppression)

• Hyperparathyroidism:

 PTH-dependent Hypercalcemia

 osteoporosis

• Benign thyroid nodules 



Present Illness:

• After completing the examinations, the patient was scheduled for 

pancreatic surgery.

• Since the patient also had a mass in the left adrenal gland, it was 

decided to perform adrenalectomy at the time of pancreatic surgery.   

• The patient was operated on 1402/02/14



• Distal pancreatectomy

• Splenectomy

• Left adrenalectomy

1402/02/14





Present Illness:

• After pancreatic surgery and left  adrenalectomy the patient’s blood 

sugar has normalized, but the blood pressure is still high.

160/90170/100140/90BP

139108120FBS

1711331502hpp

On hypertensive drug 





Problem list:

• Insulinoma

 Hypoglycemia

 Pancreatic NET

• Small size left adrenal mass 

 Hypertension 

 laboratory evidence of 

hyperaldosteronism

 ODST (No suppression)

• Hyperparathyroidism:

 PTH-dependent Hypercalcemia

 osteoporosis

MEN Ⅰ



AGENDA:

• Epidemiology and Clinical features of MEN I

• Diagnostic criteria for MEN I

• MEN I mutational analysis

• Management of pancreatic mass in MEN I

• Management of parathyroid mass in MEN I

• Management of adrenocortical tumors in MEN I

• Surveillance of “at-Risk” individuals

• Plan 



Epidemiology 

• The incidence of MEN1: 1/30000

• Rare (prevalence estimated from randomly chosen postmortem studies 
to be 0.25%)

• 1–18% in patients with primary hyperparathyroidism

• 10–38% in patients with gastrinomas

• less than 3% in patients with pituitary tumors.

• The disorder affects all age groups, with a reported age range of 5 to 81 yr

De_Groot_MD_Endocrinology



De_Groot_MD_Endocrinology



AGENDA:

• Epidemiology and Clinical features of MEN I

• Diagnostic criteria for MEN I

• MEN I mutational analysis

• Management of pancreatic mass in MEN I

• Management of parathyroid mass in MEN I

• Management of adrenocortical tumors in MEN I

• Surveillance of “at-Risk” individuals

• Plan 



Diagnosis

• A diagnosis of MEN1 may be established in an individual by one of 
three criteria.

Basis for MEN 1 diagnosis

Clinical 

A patient with 2 or more 
MEN 1- associated tumours

Familial

A patient with 1 MEN 1-
associated tumour and a first 
degree relative with MEN 1

Genetic

An individual who has an 
MEN 1 mutation but does 

not have clinical or 
biochemical manifestations 
of MEN 1 i.e. a mutant gene 

carrier

De_Groot_MD_Endocrinology



AGENDA:

• Epidemiology and Clinical features of MEN I

• Diagnostic criteria for MEN I

• MEN I mutational analysis

• Management of pancreatic mass in MEN I

• Management of parathyroid mass in MEN I

• Management of adrenocortical tumors in MEN I

• Surveillance of “at-Risk” individuals

• Plan 



Genetics:

• An autosomal dominant disorder

• Mutations in the tumor suppressor gene MEN1

• located on chromosome 11q13

• The MEN1 encodes a 610-amino acid protein, menin.

• More than 10% of MEN1 germline mutations arise de novo
and may be transmitted to subsequent generations

De_Groot_MD_Endocrinology



MEN1 phenocopies:

• Approximately 5 to 25% of patients with MEN1 may not 

have mutations of the MEN1 gene: 

1. may partly be attributable to differences in methods 

used to identify the mutations (do not systematically 

examine for large gene deletions)

2. Phenocopies

 development of disease manifestations 

 usually associated with mutations of a particular gene but instead 
are due to another etiology.

De_Groot_MD_Endocrinology



MEN1 phenocopies:

• These phenocopies occurred in two settings:

1. In the context of clinical MEN1, in which patients with two 

MEN1-associated tumors, who did not have an MEN1 mutation, 

2. In the context of familial MEN1, in which a patient with one 

MEN1-associated tumor, e.g. a prolactinoma, did not have the 

familial mutation

De_Groot_MD_Endocrinology



MEN1 mutational analysis in clinical practice:

MEN1 Clinical Practice Guidelines, J Clin Endocrinol Metab, September 2012

1. Confirmation of the clinical diagnosis

2. Identification of family members who harbor the MEN1
mutation and require screening for tumor detection and

early/appropriate treatment

3. Identification of the 50% of family members who do not harbor

the familial germline MEN1 mutation and can therefore be

reassured and alleviated of the anxiety burden of developing

future tumors.



Who should be tested?

In an index case

• Meeting the clinical criteria for MEN 1 (i.e., two or more MEN 1–associated tumors or 

a diagnosis of familial MEN 1) 

• Suspicious (i.e., multiple parathyroid adenomas before 40 years of age; recurrent 

hyperparathyroidism; gastrinoma or multiple pancreatic NETs at any age) or

• Atypical for MEN 1 (i.e., development of two nonclassical MEN 1–associated tumors, 

e.g., parathyroid and adrenal tumor) 

A first-degree relative of family member with known MEN 1 mutation

• Asymptomatic first-degree relative

• First-degree relative with familial MEN 1 (i.e., one MEN 1– associated tumor)

De_Groot_MD_Endocrinology



When should testing be undertaken?

• As early as possible. (e.g. before 5 years of age in asymptomatic individuals) 

the earliest reported ages of onset for a MEN1-associated tumors: 

• pituitary tumor: 5 yr

• parathyroid tumor: 8 yr

• Insulinoma:8 yr

• nonfunctioning pancreatic NET:12 yr.

De_Groot_MD_Endocrinology



Genetic testing:

MEN I mutational analysis in index case

Identification of first degree family members who harbor the MEN I mutation   

If confirmed



AGENDA:

• Epidemiology and Clinical features of MEN I

• Diagnostic criteria for MEN I

• MEN I mutational analysis

• Management of pancreatic mass in MEN I

• Management of parathyroid mass in MEN I

• Management of adrenocortical tumors in MEN I

• Surveillance of “at-Risk” individuals

• Plan



Pancreatic Tumors:

• Pancreatic neuroendocrine tumors are estimated to occur in 

30–80% of patients with MEN1, and in up to 80–100% of 

patients in postmortem studies.

• These pancreatic NET have an earlier age of onset in patients 

with MEN1 than in patients without MEN1.

• Given that MEN1- associated pancreatic NET are frequently 

multiple and their behavior uncertain, their accurate diagnosis 
and management presents significant challenges.

Clinical Practice Guidelines for Multiple Endocrine Neoplasia Type 1 (MEN1) 2012



Pancreatic Tumors:

more than 50%Gastrinomas

fewer than 3%Glucagonomas

10 to 30%Insulinomas

in only a few patients(VIPomas)

in approximately 55%nonfunctioning pancreatic NET

Clinical Practice Guidelines for Multiple Endocrine Neoplasia Type 1 (MEN1) 2012



Insulinoma in MEN1

• Insulinomas, represent 10 to 30% of all pancreatic tumors in 

patients with MEN1.

• Insulinomas are usually a single lesion more than 5 mm in 

diameter.

• They can be associated with other neuroendocrine pancreatic 

tumors at the time of diagnosis in 10% of patients with MEN1, 

and the two tumors may arise at different times.

• De Groot L, Jameson JL, eds. Endocrinology. 6th ed. 



Insulinoma in MEN1

• Insulinomas occur more often in patients with MEN1 who are 

younger than 40 yr. 

• Many of them arise in individuals younger than 20 yr.

• Insulinomas may be the first manifestation of MEN1 in 10%

of patient.

De Groot L, Jameson JL, eds. Endocrinology. 6th ed. 



Insulinoma in MEN1

• Treatment is complicated:

• the possible presence of multiple insulinomas

• other pancreatic neuroendocrine tumors

• localization techniques may miss small tumors

• and the continuing risk for pancreatic tumors after

surgery.

• Multidisciplinary teams

BrandiML,AgarwalSK,PerrierND,etal.MultipleEndocrineNeoplasiaType1: Latest Insights. Endocr Rev 2021; 42:133. 



Insulinoma in MEN1

• There is no consensus on the optimal extent of surgical resection in patients

with insulinoma,

• can range from

• enucleation of a single tumor,

• distal pancreatectomy

• partial pancreatectomy,

• excision of all the macroscopic pancreatic neoplasms and enucleation

of nodules in the remaining pancreas.

MEN1: Genetic and Clinical Diagnosis , June 2019 | fronties in endocrinology
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• Epidemiology and Clinical features of MEN I

• Diagnostic criteria for MEN I

• MEN I mutational analysis

• Management of pancreatic mass in MEN I

• Management of parathyroid mass in MEN I

• Management of adrenocortical tumors in MEN I

• Surveillance of “at-Risk” individuals

• Plan 



Parathyroid tumors:

• Primary hyperparathyroidism is the most common feature of 

MEN1 and occurs in approximately 95% of all patients with 

MEN1.

• The primary hyperparathyroidism associated with MEN1 has 

 earlier age at onset (20 to 25 yr vs. 55 yr), 

 greater reduction in bone mineral density,

 and an equal male/female ratio (1:1 vs. 1:3) 

William’ 2020



Guidelines for surgery in MEN 1-associated PHPT

Serum calcium >10 mg/dL elevation(>300 mmol/l)

Renal • U Ca >400 mg/24hr

• eGFR <60 mL/min

• Nephrolithiasis

• Calcification on renal imaging

Bone • T-score < −2.5

• Vertebral fracture on imaging

• Previous fragility fracture

William’ 2020

The indications for referral to surgery are similar to those in sporadic PHPT. 



Surgery:

MEN1 Clinical Practice Guidelines, J Clin Endocrinol Metab, September 2012

• Conventional open bilateral exploration with subtotal parathyroidectomy (at least

3.5 glands) or total parathyroidectomy is recommended (1⊕⊕⊕◯).

• Concurrent transcervical thymectomy is also suggested at the time of surgery (2

⊕⊕◯◯).

• Total parathyroidectomy with autotransplantation may be considered (2

⊕⊕⊕◯).

• Minimally invasive parathyroidectomy is usually not recommended because

multiple glands are typically affected (1⊕⊕⊕◯).



Sporadic and MEN1-related primary hyperparathyroidism: differences in clinical expression and 
severity. J Bone Miner Res 24:1404 –1410 

• Preoperative imaging is of limited benefit

• All parathyroid glands may be affected.

• Medical treatment ( Calcimimetics)

Surgery:
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Adrenocortical involvement:

• 20-55% (~75%)             most of tumors are asymptomatic, nonfunctional

<10% : primary hyperaldo, Cushing

• Include: cortical adenomas, multiple adenomas, hyperplasia, 

nodular hyperplasia, cysts, or carcinomas.    

• F=M

Williams 2020



Sporadic incidentaloma MEN1 P-value

Mean age(years) 55±0.9 46.1±1.4 P<0.05

bilateral 7.3% 12.5% P=0.24

Endocrine 

hypersecretion

6.9% 15.3% P=0.03

ACC 1.3% 13.8% P<0.05

pheo 5% 1% P<0.05

Compared with incidentalomas, MEN1-related tumours exhibited more cases of primary 

hyperaldosteronism, fewer pheochromocytomas and more adrenocortical carcinomas .

European Journal of Endocrinology (2012) 166 269–279

715 MEN1 patients and 144 patients with sporadic adrenal incidentalomas. 



Adrenocortical involvement:

• Adrenocortical tumors in MEN1 patients always are observed in 
conjunction with tumors in the endocrine pancreas.

• Bilateral nodular hyperplasia

 49 patient (36patient had adrenal lesion (35% nodular hyperplasia)).

Journal of the Endocrine Society September 2020



Radiologic characteristics of adrenal lesions

• The mean adrenal lesion diameter at diagnosis was 17.4 mm 

(9-36 mm), with most of the lesions (78%) being 20 mm 

diameter or smaller, 

• Most of the patients (67%) had bilateral adrenal 

involvement. 

• All the adrenal lesions identified had less than 10 Hounsfield 

units on CT scan and had a fast washout of the contrast 
agent. 

J Clin Endocrinol Metab, October 2019



Treatment:

• The risk for malignancy is increased if the tumor has a 

diameter greater than 4 cm

• Atypical or suspicious radiologic features and are 1 to 4 

cm in diameter; or show significant measurable growth 

over a 6-month interval.

• The treatment of functioning (i.e., secreting) adrenal 

tumors in MEN 1 patients is similar to that for tumors 
occurring in non–MEN 1 patients.

De Groot L, Jameson JL, eds. Endocrinology. 6th ed. 
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Surveillance:

• In the absence of treatment, endocrine tumors are associated with 

an earlier mortality in patients with MEN 1. 

• Untreated patients with MEN 1 have a decreased life expectancy 

with a 50% probability of death by 50 years of age, and the 

cause of death in 50% to 70% of patients with MEN 1 is usually a 

malignant tumor process or sequelae of the disease.

• More than ∼65% individuals with MEN 1 die of causes directly 
related to MEN 1.

De Groot L, Jameson JL, eds. Endocrinology. 6th ed. 



Williams 2020
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Treatment Plan

• Hyperparathyroidism:

PTH-dependent Hypercalcemia

 osteoporosis

subtotal parathyroidectomy 
(removal of 3.5 glands) 

+
transcervical thymectomy



Treatment Plan

• Hyperaldosteronism:

• Possible autonomous cortisol secretion:

 Stopping the evening dose of Hydrocortisone one month after surgery and checking 
cortisol at 8 am.

 Checking aldosterone and PRA (After two weeks of changing the hypertensive medicine)



surveillance:

Genetic testing:

MEN I mutational analysis in index case

Identification of first degree family members who harbor the MEN I mutation   

If confirmed



surveillance:

Screening:

Checking Ca, Ph, PTH

first degree family members



Thank you for your attention!


