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Surgical strategies for patients with MEN1
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✓ Transferring research to education and teaching is a major goal at ENETS.

✓ Webinars are free of charge and can be accessed by all. 

✓ All webinars will be recorded and made available on the ENETS website after the 
event.

✓ This webinar is intended for HCPs qualified by law to prescribe medicine.

✓ UEMS accreditation: the webinar is accredited with 1 CME point. 

✓ Participants must complete a feedback form

The Aim and Concept:
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Live poll question: Getting to know the audience

In which medical discipline are you trained or currently working?
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Department of Visceral, Thoracic, 
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Department of Thoracic Surgery, 
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Emilia, Italy
Thoracic Surgery
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Italian Foundation for Research on 
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Tonight’s agenda

Moderator: Maria Luisa BRANDI, ITA

18:00 – 18:05 Opening – Maria Luisa BRANDI, ITA

18:05 – 18:20 Parathyroid – Detlef BARTSCH, GER

18:20 – 18:35 Duodenal pancreas – Menno VRIENS, NED

18:35 – 18:50 Thymic / lung surgery – Pier Luigi FILOSSO, ITA

18:50 – 19:05 Panel discussion

19:05 – 19:10 Closing – Maria Luisa BRANDI, ITA
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MEN1–pHPT – Surgical strategies

Detlef K. Bartsch
Department of Visceral, Thoracic and Vascular Surgery 

Philipps-University Marburg, Germany
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MEN1-pHPT

characterised by:

– an asymmetric multiglandular disease

– supernumerary glands in 12-30% of patients

– early diagnosis based on screening  
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Goals of surgery in MEN1-pHPT

• Correct hypercalcaemia

• Avoid permanent hypoparathyroidism

• Minimise the risk for recurrence

• Avoid re-operations   
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Timing of index operation

• PTX can be delayed in patients without evidence of target organ involvement

(e.g. low BMD, kidney stones)

• PTX is indicated in patients who are symptomatic or have evidence of target

organ involvement

• PTX in asymptomatic adults is indicated, if total calcium levels are consistently

above >1 mg/dl (>0.25 mmol/L) above the upper limit of the normal value

Pieterman et al., Delphi-Consensus, in preparation 
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Possible index operations

• Total parathyreoidectomy (TPTX) 

• Subtotal parathyreoidectomy (SPTX) 

• Unilateral clearance

• Focused parathyreoidectomy
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Total Parathyroidectomy (TPTX)
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Subtotal Parathyroidectomy (SPTX)
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SPTX has no higher risk for recurrence (OR = 2.15, p= 0.12)

Systematic review of 10 studies with 240 patients

SPTX vs. TPTX – Recurrence
Schreinemakers et al. WJS 2011

Recurrence rate TPTX 4-18% vs. SPTY 10-33%
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SPTX vs. TPTX – permanent hypoparathyroidism

SPTX has a lower risk for hypoparathyroidism than TPTX

Hypoparathyroidism rate: SPTX 16/168 → 9.5%, TPTX 24/72 → 33.3%, p=0.0004 

Systematic review  of 10 studies with 240 patients

Schreinemakers et al. WJS 2011
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TPTX vs. SPTX – Results
Manoharan et al., Clin. Endocrinol. 2020 

TPTX was abandoned due to the high hypopara rate (18-66%) 

Studies with more than 30 MEN1 patients 
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Less than SPTX

Preconditions:

• dominant lesion identified 
preoperatively by imaging

• adequate drop in IOPTH after PTX

(focused PTX or unilateral clearance) 

99Tc-MIBI-Szintigraphy – 1 positive glandUltrasonography – 1 enlarged parathyroid 
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Meta-analysis of 22 studies with 814 MEN1 patients

Recurrence rate: 

• <SPTX 127/342 → 37.1 % 

• SPTX 124/472 → 26.3 %

OR 1.26, 95%CI 0.83–1.9, p=0.18

No difference 

Bouriez et al., World J Surg 2022 

<SPTX vs. SPTX – recurrence rate
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Meta-analysis of 21 studies with 747 patients 

<SPTX vs. SPTX – perm. Hypoparathyroidism

Rate perm. hypoparathyroidism  

• <SPTX 15/338 → 4.4%

• SPTX 82/410 → 20%

OR 0.29, CI 95% 0.17–0.49, p<0.05

Hypopara 3x lower after <SPTX

Bouriez et al., World J Surg 2022 
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Recurrence rate significantly higher after <SPTX 

<SPTX vs. SPTX – recurrence rate

Santucci et al., Ann Surg 2024
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Selective gland excision vs. SPTX

SGE is a valid option for selected MEN1-patients

Manoharan et al., Clin. Endocrinol. 2020
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Genotype /Phenotype MEN1-pHPT

SPTX (n=95) <SPTX (n=67) 

no <SPTX in pat. with trunc. mutations in exon 2, 9, 10  

6 (9%) 

Shariq et al., Surgery 2024 

Hypoparathyroidism 7 (7%) 
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Which type of index operation?

Pieterman et al., Delphi-Consensus, in preparation

• SPTX with concomitant transcervical thymectomy is the recommended

index operation

• In selected cases, unilateral clearance can be considered

• Operation should be performed by an experienced surgeon
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MEN1-pHPT – Alternatives to surgery?

• Ultrasound-guided microwave ablation – only case reports

• Ultrasound-guided radiofrequency ablation – only case reports 

Han et al., Diagnostics 2023 

US-guided ablation has to be considered experimental! 
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Conclusions

• Mild hypercalcaemia is more favourable than permanent hypoparathyroidism

• Tailored surgical strategies (SPTX or unilateral clearance) should be applied  

• MEN1-pHPT should be treated in tertiary referral centres

• A RCT comparing SPTX vs. unilateral clearance is warranted  
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Thank you for your attention!
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Surgical strategies for 
MEN1 patients with dpNETS

Menno R. Vriens, MD, PhD, FACS
Professor of Endocrine Surgical Oncology

University Medical Center Utrecht, The Netherlands



ENETS webinar series 2024-2025   |  Surgical strategies for patients with MEN1  |  29 January 2025         

I have no conflicts/disclosures to declare

DISCLOSURES



ENETS webinar series 2024-2025   |  Surgical strategies for patients with MEN1  |  29 January 2025         

Multiple endocrine neoplasia type 1 (MEN1)

2-3 per 100.000 persons

Autosomal dominant tumour syndrome

Mutation MEN1 tumour suppressor gene

Classis triade:

Primary hyperparathyroidism (87%)

Neuro-endocrine tumours duodenum/pancreas (dpNETs) (56%)

Pituitary adenomas (44%)

Chandrasekharappa, S. C. et al. Positional cloning of the gene for multiple endocrine neoplasia-type 1. Science 276, 404–7 (1997).

de Laat, J. M. et al. MEN1 redefined, a clinical comparison of mutation-positive and mutation-negative patients. BMC Med. 14, 182 (2016).
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Background – MEN1 dpNETs

Penetrance >80% by age of 80

Multiple tumours

Major cause of death

Screenings program

Treatment indication based on size/functionality

de Laat, J. M. et al. MEN1 redefined, a clinical comparison of mutation-positive and mutation-negative patients. BMC Med. 14, 182 (2016).

Jensen, R. T.,. Inherited pancreatic endocrine tumor syndromes: Advances in molecular pathogenesis, diagnosis, management, and controversies. Cancer 113, 1807–1843 (2008).

Brandi, M. L. et al. Guidelines for diagnosis and therapy of MEN type 1 and type 2. J. Clin. Endocrinol. Metab. 86, 5658–71 (2001).

Thomas-Marques, L. et al. Prospective endoscopic ultrasonographic evaluation of the frequency of nonfunctioning pancreaticoduodenal endocrine tumors in patients with MEN1. Am. J. Gastroenterol. 101, 266–73 (2006).

Multiple endocrine neoplasia type 1 (MEN1)
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Dutch MEN 1 Study Group (unpublished data); 
lifetime probability of dpNET surgery
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MEN 1 related PNETS

• NF-PNETS

• Gastrinomas

• Insulinomas
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Recommendation for best practice 

• MEN1-associated NF-PanNET ≤2cm, surgery showed no benefit compared to 
active surveillance

• Imaging intervals should be individualised and based on observed growth rate 
and absolute size

• MRI remains the best imaging study

(Brandi…Thakker et al, 2025)
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Pieterman et al. JCEM (2017) 

Natural course of tumours: pNET
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• Progressive tumours growth 1,6 mm/year

• Doubling time 6 years

• Genotype phenotype correlation

Pieterman et al. JCEM (2017) 

Natural course of tumours: pNET
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Hackeng et al, GUT 2022
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Diagnostics
Conclusions:

• Biomarkers/blood samples of no additive value

• MRI/EUS probably best way to detect tumours

• Frequency and interval based on growth

• Best age to start screening still unknown
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Conclusion:

• In general, no over- or underestimation

• RI seems to be the best

• 73 patients from DMSG database 

2003 – 2018

• Tumour size on imaging (CT/MRI/EUS) 

compared to histology
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Gastrinomas

Localisation of gastrinomas in MEN1 can also be challenging 

as the primary duodenal tumours are often very small (several millimeters in size) 

and may occur with larger and more readily visible NF-PanNETs.

Brandi/Thakker 2025
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Am J Surg Pathol, 2022

In conclusion, for patients with MEN1-related hypergastrinemia and PanNETs, 

a duodenal origin of periduodenopancreatic lymph node metastases should be 

considered, even when current conventional and functional imaging studies do 

not reveal duodenal tumours preoperatively.
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Gastrinomas

Conclusion:

High gastrin levels (FSG) and pancreatic tumour size are strong prognosticators

Personalised work-up and therapy are based on FSG

Methods:

• 63 patients from DMSG database 1990 – 2014 

• Factors associated with prognosis
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Insulinomas

Background:

• 10-15% of patients with MEN1

• Optimal surgical strategy still unknown

Afbeeldingsresultaat voor MD anderson cancer center Texas

Afbeeldingsresultaat voor University Health network toronto logo

Afbeeldingsresultaat voor university of chicago medical center logo

Methods:

• DMSG + 38 centres around the world 1990 – 2016 

• 96 patients 

• Resolution of hyperglycaemia and recurrence

Conclusion:

• Surgery more succesful than previously thought

• Less is more (if possible enucleation)

https://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwiSqq3hl5_eAhWJbVAKHWOOA1QQjRx6BAgBEAU&url=https://en.wikipedia.org/wiki/University_of_Texas_MD_Anderson_Cancer_Center&psig=AOvVaw0-kCgOKLuQO7MtcSFbt2pm&ust=1540474166018082
https://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjZsKXkmp_eAhUCblAKHVcvCPUQjRx6BAgBEAU&url=https://www.rjob.in/daily-walkin-jobs/registered-practical-nurse-ccc-north-3-in-toronto-ontario-university-health-network/&psig=AOvVaw2ykC0mjj-vwhQEuKw4NalS&ust=1540475008125880
http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjawYa4mp_eAhVNKVAKHSyxANYQjRx6BAgBEAU&url=http://msuscma.com/university-of-chicago-medicine/&psig=AOvVaw3wTU47S_gRWdl1mO6Yryld&ust=1540474904199292
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Robot assisted enucleation and distal pancreatectomy
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Surgery

Dutch MEN 1Study Group:

61 operations:

• Mainly ‘limited’ surgery (distal pancs and enucleations)

• 1/3 had a severe complication

• Severe complications mainly after major surgery

• Pancreatoduodenectomy

• Total pancreatectomy
Ann Surg 2018
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Conclusion:

• High risk of severe complications

• Patient selection of utter importance

Methods:

• 27 patients from national cohort 

2003 – 2017 

• Complications, severity, cumulative 

complication index (CCI)

Background:

Incidence and severity of complications 

after major surgery for MEN1-related 

dpNETs were assessed. 

(Whipple / total panc)

Surgery
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Surgery MEN 1 vs sporadic versus non-MEN1

Methods:

UMC Utrecht + UMC Groningen 2008 – 2018

• Complications, severity, cumulative 

complication index (CCI)

• Factors associated with complications

Conclusions:

• Complications mainly related to extention of surgery

• In specialised centres less failure to rescue

• MEN1 patients have more complications after major surgery 

and should be treated in centers of excellence

Background:

Little is known about the risks of complications after surgery for PNETS in MEN1 patients versus 

sporadic, non-MEN1 patients
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Conclusions (continued):

• 14% of MEN1 patients with a dpNET

developed liver metastases 

– median age of 53 years

• A combination of various strategies led to

– a 10-year overall survival of 50%

– a 5-year progression free survival of 24%

• A minority underwent surgical resection



ENETS webinar series 2024-2025   |  Surgical strategies for patients with MEN1  |  29 January 2025         

(Near) future……Now!

A better risk stratificaton for each MEN 1 patient

Tumour related characteristics

Better patient selection for major surgery

Reduction of complications

Further centralisation of MEN1 care

National working group

More education
INTERNATIONAL COLLABORATION
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Thymic/lung surgery

Pier Luigi Filosso, MD
Associate Professor of Thoracic Surgery
Chief Thoracic Surgery Unit
University of Modena – Reggio Emilia  Italy

pierluigi.filosso@unimore.it
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Thymic Neuroendocrine Tumour
(TNET)
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Thymic Neuroendocrine Tumour
(TNET)
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TNETs: Facts

✓Usually sporadic
✓ 25% in MEN 1 patients
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TNETs in MEN 1 patients: Facts

✓ Predominantly in males
✓ Smokers 
✓ Prevalence: 2% - 8%
✓ Age: > 40 years
✓Generally symptomatic
✓ Locally aggressive
✓ Ectopic hormonal syndrome(s) very rare if 

compared to sporadic TNETs
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TNETs in MEN 1 patients: Facts

✓ Extremely malignant
✓ They have become more significant in determining 

MEN 1 pts’ survival
✓MEN 1 high risk mortality (HR:16.1;95%CI:1.4-

17.9;P<0.0001)Clin Endocrinol 2017
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TNETs in MEN 1 patients: meta-analysis

✓ 2710 MEN 1 pts        99 TNETs
✓ pool estimated prevalence: 3.7%

✓ 40 TNETs died median survival: 8 years
✓ 69.5% 5y OS      33.3% 10y OS

✓Older age (>40 years)
✓ Larger tumours (>5 cm diameter)
✓MTS presence

Clin Endocrinol 2017
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TNETs in MEN 1 patients: Europe/America vs 
Asia pts comparison

✓ Prevalence slightly > Asia
✓Male & smoker > Europe/America
✓Overall survival longer in Europe/America
✓ Surgery + CT-RT adjuvant > Europe/America

Clin Endocrinol 2017
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TNET:
Surgical issues
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Prophylactic thymectomy: 

Does it still have a role?
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Prophylactic thymectomy:

Does it still have a role?

YES:
Males, smokers, age> 40 years  MEN 1 pts

At the time of parathyroidectomy (cervical/neck exploration)
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NO:
It’s better to improve the programs of screening/follow-up
Thoracic CT-MRI scans every 1-2 years

Prophylactic thymectomy:

Does it still have a role?
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The problem of ectopic thymic 
cell sites in the mediastinum
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Oncology, 2022

TCT in MEN 1 pts: meta-analysis

✓ 122  total cohort of pts among 7 articles
✓ 1 incidental TNET found during TCT
✓ 9 TNETs diagnosed during FU
✓Median overall TNET development: 36 months



ENETS webinar series 2024-2025  |  Surgical strategies for patients with MEN1  |  29 January 2025    

TNET 
conclusions
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Conclusions 1/1

✓ 25% TNETs are observed in MEN 1 pts (usually males, smokers and 
age > 40 years). Compared to sporadic TNET they are symptomatic

✓Pt. age, TNET’s diameter and presence of MTS are negative 
prognostic factors 

✓Completness of resection, tumour stage and adjuvant treatment are 
positive prognostic factors

✓ The indication for prophylactic thymectomy to prevent TNET 
development is still debated

✓Very important is routine FU with chest CT/MRI every 1-2 years
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Bronchial carcinoid
(BC)
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BCs in MEN 1 patients: Facts

✓ Prevalence: 5% - 31% in MEN 1 pts
✓ Usually small size nodule(s) in peripheral location, 

asymptomatic
✓ BCs have a much more indolent clinical behaviour (do not 

increase mortality)
✓ Hypergastrinemia is significantly common in such pts
✓ Occur more frequently in female
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In MEN 1 pts BCs may be multicentric, 
developing both synchronously and/or 
metachronously
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Hypergastrinemia (HG), BCs and MEN 1

✓ Hypergastrinemia is a potent stimulus for neuroendocrine 
cells proliferation

✓ HG may therefore play a role in the transformation of lung 
neuroendocrine precursor cells to become carcinoids

✓ Lung neuroendocrine precursor cells are in fact BCs 
progenitors
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BCs: surgical issues
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Multiple BCs in MEN 1 pts

✓ Small size, multifocality (even bilaterality), apparently 
indolent natural history of BCs in MEN 1 pts, oblige the 
surgeon to use surgical therapy judiciously
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Horm Cancer, 2015

BCs in MEN 1 pts

✓ 17 cases of BCs in MEN 1 pts
✓ The majority of the pts were diagnosed on routine 

radiological screening
✓ All pts underwent surgical resection (wedge res or 

lobectomy)
✓ None of the pts developed distant MTS at FU
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BCs’ surgical options in MEN 1 patients (1/2)
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BCs’ surgical options in MEN 1 patients (2/2)
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BCs conclusions
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✓Approximately 5%-30% BCs are observed in MEN 1 pts (tipically
females)

✓Usually diagnosed during radiological screening; generally 
asymptomatic

✓May be multicentric, developing both synchronously and 
metachronously

✓Unlike TNETs, which have an aggressive clinical course, BCs in MEN 1 
pts behave indolently, and radical surgery is the treatment of choice

Conclusions 1/1
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Modena
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Discussion
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Closing comments 
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Take-home messages
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✓ Our speakers and moderators

✓ The ENETS Office team: Leah MATTHEWS, Ulrike KNELL, and Martina FLESCHEN

✓ The ENETS Education Group

✓ YOU, our valued participants

A BIG "Thank You" to:



ENETS webinar series 2024-2025  |  Surgical strategies for patients with MEN1  |  29 January 2025    

• Eric BAUDIN | Endocrinology | France

• Emanuel CHRIST | Endocrinology | Switzerland

• Timm DENECKE | Radiology | Germany 

• Antongiulio FAGGIANO | Endocrinology | Italy

• Gregory KALTSAS | Endocrinology | Greece

• Anna KOUMARIANOU | Oncology | Greece

• Francesco PANZUTO | Gastroenterology | Italy

• Margot TESSELAAR | Oncology | The Netherlands

The ENETS Education Group
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✓ENETS CoE Programme 
established in 2009

✓68 Centers of Excellence 
worldwide as of 2025

✓Scan the QR code to find 
an ENETS CoE near you:

EUROPE & ISRAEL AUSTRALIA

ENETS Centers of Excellence (CoE)
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Connect with ENETS on Social Media

www.linkedin.com/company/european-
neuroendocrine-tumor-society-ev/

www.facebook.com/
european.neuroendocrine.tumor.society

@enets.bsky.social
https://bsky.app/profile/enets.bsky.social

https://www.linkedin.com/company/european-neuroendocrine-tumor-society-ev/
https://www.linkedin.com/company/european-neuroendocrine-tumor-society-ev/
https://www.facebook.com/european.neuroendocrine.tumor.society
https://bsky.app/profile/enets.bsky.social
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Curious about our next webinars? 

Visit the ENETS website for all the details!

THANK YOU for attending this webinar!

We’d love to hear your thoughts! 

Please take a moment to complete the feedback form 

when you leave the Zoom room.
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