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Abstract

Background: Small bowel neuroendocrine tumours often present with locally advanced or metastatic disease. The aim of this paper is 
to provide evidence-based recommendations regarding (controversial) topics in the surgical management of advanced small bowel 
neuroendocrine tumours.

Methods: A working group of experts was formed by the European Society of Endocrine Surgeons. The group addressed 11 clinically 
relevant questions regarding surgery for advanced disease, including the benefit of primary tumour resection, the role of 
cytoreduction, the extent of lymph node clearance, and the management of an unknown primary tumour. A systematic literature 
search was performed in MEDLINE to identify papers addressing the research questions. Final recommendations were presented 
and voted upon by European Society of Endocrine Surgeons members at the European Society of Endocrine Surgeons Conference in 
Mainz in 2023.

Results: The literature review yielded 1223 papers, of which 84 were included. There were no randomized controlled trials to address 
any of the research questions and therefore conclusions were based on the available case series, cohort studies, and systematic 
reviews/meta-analyses of the available non-randomized studies. The proposed recommendations were scored by 38–51 members 
and rated ‘strongly agree’ or ‘agree’ by 64–96% of participants.

Conclusion: This paper provides recommendations based on the best available evidence and expert opinion on the surgical 
management of locally advanced and metastatic small bowel neuroendocrine tumours.
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Introduction
The incidence of small bowel neuroendocrine tumours (SBNETs) 
has risen1–3. This rise is partially attributable to an increased 
awareness of SBNETs and improved diagnosis and detection of 
localized disease. Whereas rates of regional disease have 
remained stable, rates of metastatic disease have decreased over 
15 years2.

SBNETs are derived from the serotonin-producing 
enterochromaffin cells, but their behaviour is different from other 
neuroendocrine tumours of the digestive tract, as they are usually 
characterized by a low proliferation rate (Ki-67 less than 20%) and 
indolent growth, but are usually discovered at an advanced stage4.

Patients with SBNETs often present with non-specific symptoms 
and 30–40% are diagnosed with distant metastases, limiting 
curative treatment options5. Metastases are predominantly found 

in the lymph nodes (LNs) and the liver1,6. Mesenteric LN 
metastases are present in more than 80% of patients at diagnosis, 
regardless of the size of the primary tumour7.

Radical surgical resection represents the only possible cure for 
these tumours. However, the slow progression and indolent 
nature of SBNETs and the improved treatment options result in 
favourable overall survival, even in the presence of metastatic 
disease at initial diagnosis2,8,9.

Due to the rarity of the disease, prospective randomized trials 
are limited or non-existent, and most recommendations are 
based on retrospective studies, case series, or expert opinions. 
This is especially true for surgical treatment options4.

Existing guidelines date back several years, did not focus on 
advanced, metastatic disease, or have not specifically addressed 
surgery10. Current controversies in the surgical management of 
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advanced, metastatic SBNETs include: the role of surgery in 
high-grade (grade 3 (G3)) SBNETs and small bowel neuroendocrine 
carcinomas (SBNECs; the surgical management of extrahepatic, 
hepatic, and LN disease; and the role of primary tumour resection 
in otherwise inoperable metastatic disease.

This guidance document with recommendations on surgical 
treatment of patients with advanced, metastatic SBNETs is 
based on a literature review and represents a consensus of the 
2023 working group of the European Society of Endocrine 
Surgeons (ESES), subsequently voted upon at the ESES 
Conference in Mainz in 2023.

Methods
Working group
This consensus statement was developed by the ESES. The society 
composed a working group on advanced SBNETs consisting of 
general, hepatopancreatobiliary, and endocrine surgeons with a 
special interest in neuroendocrine tumours. The ESES had no 
influence on the context of the consensus statement and no 
financial support from the medical industry was received.

Methods and literature search
Current controversies in the surgical treatment of advanced, 
metastatic SBNETs were summarized into 11 clinically relevant 
research questions by the working group. These questions were 
discussed among members of the group until consensus was 
reached. This review did not aim to provide evidence-based 
recommendations regarding the workup for advanced SBNETs, 
which is covered in the North American Neuroendocrine 
Tumour Society (NANETS)11,12, the European Neuroendocrine 
Tumour Society (ENETS)13, and the National Comprehensive 
Cancer Network (NCCN)14 guidelines.

A systematic literature search was performed in MEDLINE by 
the first author and last updated in October 2022. The full 
search string is documented in the Supplementary Methods. 
Different spellings were accounted for and medical subject 
headings were incorporated in the search. All included articles 
were manually cross-referenced for additional relevant articles. 
The results of the literature search was uploaded to the 
Rayyan® platform15, allowing removal of duplicate cases. Titles 
and abstracts were screened for relevance by one group member 
with extensive experience in conducting high-quality systematic 
reviews. In case of doubt, a second group member was asked to 
referee. Thereafter, the full texts of those articles deemed 
potentially relevant were assessed. Reasons for exclusion during 
the full-text screening were recorded. Regardless of the quality 
of the studies, all studies matching the inclusion criteria were 
included.

Both prospective and retrospective studies were eligible from 
1995 until the date of the final search. Existing reviews and 
guidelines were reviewed for possible additional studies. 
Neuroendocrine tumours of the appendix were excluded from 
this review, as were animal studies, case reports, case series 
with fewer than five cases, conference abstracts, and editorials. 
Languages were restricted to Danish, Dutch, English, French, 
German, Norwegian, and Swedish. If more than one paper on 
the same study population was found, that with the largest 
cohort and most comprehensive statistical analysis was included.

Whenever possible, study and patient characteristics, and 
outcomes were extracted. Outcome data (such as survival 
percentages or HRs) were also obtained. Survival data were not 
pooled. Because of the differentiation between G3 and 

neuroendocrine carcinoma in clinical practice since 2017, only 
papers after this date were included when discussing G3 SBNETs 
or SBNECs.

To score the quality of the evidence and the strength 
of the recommendations, the Grading of Recommendations, 
Assessment, Development, and Evaluation (GRADE) system was 
used16,17. For the final recommendations (in favor or against 
surgical treatment), the following criteria were considered: the 
quality of the available evidence; the balance of desirable and 
undesirable outcomes; preferences and values; and use of 
resources. The recommendations were stated as ‘recommended’ 
(strong recommendation) and ‘suggest’ (weak 
recommendation)18.

The results and recommendations were presented and 
discussed in a plenary session with input from the ESES 
delegates at the 10th ESES Conference in Mainz, Germany, on 20 
May 2023. At this conference, the recommendations from the 
working group were voted upon using a five-point Likert scale 
including ‘strongly agree’, ‘agree’, ‘neutral’, ‘disagree’, and 
‘strongly disagree’. This paper was adjusted based on the input 
received during the meeting. The final paper was critically 
reviewed by all members of the working group.

Results
Literature search
The literature search yielded a total of 1223 articles (Supplementary 
Methods). After title and abstract review, 104 full texts were 
assessed for eligibility (Fig. 1).

Voting results
A summary of the voting results is available in Tables S1–S11.

High-grade small bowel neuroendocrine tumours/small ball 
neuroendocrine carcinomas
Question 1: Should surgical exploration be considered in 
patients with metastatic high-grade tumours?

Very few studies have reported on the role of local therapy 
(such as surgery) in high-grade SBNETs (well differentiated) and 
SBNECs (poorly differentiated), especially in the metastatic 
setting19. High-grade SBNETs (Ki-67 greater than 20%) carry a 
less favourable prognosis, with a more aggressive disease 
course. The optimal first-line management of high-grade 
SBNETs and SBNECs, and sequencing of subsequent therapies, 
remain a challenge. Moreover, it has increasingly become clear 
that the outcomes of high-grade lesions vary greatly and that 
tumour grading based on the Ki-67 index alone is insufficient20. 
In the context of metastatic disease, cytoreductive surgery is not 
recommended in high-grade SBNECs19. In general, most current 
guidelines recommend excluding high-grade SBNETs from 
upfront surgery, as the risk of recurrence after radical surgery is 
significantly higher compared with low- and medium-grade 
SBNETs19,21,22.

However, a recent retrospective analysis of 32 patients with 
high-grade gastroenteropancreatic neuroendocrine neoplasms 
(in the absence of primary small bowel tumours) suggested a 
survival benefit in neuroendocrine carcinomas after intended 
curative resection and/or ablation, in particular where Ki-67 was 
greater than 55%23. Some additional, small, retrospective 
studies have also indicated a potential survival benefit in 
high-grade neuroendocrine tumour/neuroendocrine carcinoma 
patients after aggressive locoregional therapy (with only limited 
or no small bowel primary tumours)24,25. Moreover, a recent 
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state-of-the-art systematic review on the treatment of liver 
metastases (LMs) from SBNETs included a subgroup analysis on 
high-grade SBNETs, showing improved 5-year overall survival 
after resection of LMs26. Finally, Borbon et al.27 recently reviewed 
a single-institution prospective neuroendocrine neoplasm 
database, including 39 high-grade neuroendocrine tumours and 
5 high-grade neuroendocrine carcinomas, half of them of 
midgut origin, and over 90% with distant metastases at the time 
of diagnosis. The median overall survival was 50 months for 
high-grade neuroendocrine tumours and 28 months for 
high-grade neuroendocrine carcinomas. The median overall 
survival significantly exceeded that of a comparative, 
non-surgically treated cohort (median overall survival of 19 
months for high-grade neuroendocrine tumours and 12 months 
for high-grade neuroendocrine carcinomas) and that of an 
historical non-surgical high-grade neuroendocrine neoplasm 
series (median overall survival of 11–19 months), suggesting 
surgery should be considered in carefully selected patients, 
especially those with well-differentiated tumours27.

These very limited data support the ENETS 2012 consensus 
guidelines that the presence of LMs and extrahepatic disease are 
not contraindications for surgical intervention, but resection 
should be considered on an individual patient basis4. Indeed, in 

clearly resectable G3 SBNETs with metastases, a thorough 
multidisciplinary evaluation is recommended to consider 
surgical resection. The possible benefits of (incomplete) 
debulking remain unknown. In the metastatic disease setting, 
surgery should always be compared with other non-surgical 
treatment modalities.

Recommendation: Patients with well-differentiated high- 
grade SBNETs with distant metastases can be considered to 
undergo surgical resection after thorough multidisciplinary 
evaluation.

Strength of recommendation: Moderate
Quality of the evidence: Low

Extrahepatic disease
Question 2: What is the optimal approach for peritoneal and 
diaphragmatic metastases found at exploration?

Peritoneal metastases (PMs) are present in approximately 5– 
20% of patients with SBNETs28,29 and are independently 
associated with a poor prognosis30,31. When feasible, complete 
surgical resection is the only potentially curative treatment. 
Cytoreductive surgery may improve a patient’s prognosis and 
avoids local complications (such as chronic occlusion or 
pain)10,21,29,32,33. The ENETS proposes the Gravity Peritoneal 
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Carcinomatosis Score (GPS), which considers not only whether 
PMs can be resected but also the locations of the disease. This 
score has not been validated prospectively32; however, several 
retrospective studies have evaluated the impact of 
cytoreduction. Wonn et al.34 analysed 98 patients with SBNETs 
and PMs, of which 80% had concomitant LMs, demonstrating 
that, the greater the degree of cytoreduction, the better the 
overall survival. Benhaim et al.35 analysed 5-year overall survival 
in 88 patients (of which 62% had SBNETs) who underwent 
complete cytoreduction of LMs and/or PMs. Overall survival in 
patients with PMs, LMs, and PMs with LMs was 81%, 78%, and 
72% respectively. The median survival of 219 patients (of which 
33% did not have metastases, 37% had LMs, 6% had PMs, and 
24% had LMs and PMs) was 156, 133, and 82 months in case of 
liver, peritoneal, and both metastases respectively36.

In cases of complete cytoreduction, the added value of 
hyperthermic intraperitoneal chemotherapy (HIPEC) remains 
unclear. Two small retrospective studies (including 28 and 36 
patients respectively) could not show any additional benefits in 
terms of postoperative evolution and survival in patients with 
advanced SBNETs. Moreover, it seems to be associated with 
higher morbidity33,37. The possible benefits of cytoreduction 
should always be balanced against the potential morbidity of 
such aggressive surgery.

Recommendation: Where complete cytoreduction is not 
expected and/or GPS is greater than A, debulking surgery is not 
recommended; however, complete resection of PMs from 
SBNETs is recommended in patients with limited disease. There 
is no evidence supporting the use of HIPEC.

Strength of recommendation: Moderate
Quality of the evidence: Low

Lymph node involvement and locally advanced disease
Question 3: What is the optimal regional lymphadenectomy 
during segmental bowel resection?

Lymphadenectomy is always required in SBNET surgery, even 
in cases of small primary tumours (less tham 1 cm), as 
mesenteric LN metastases are almost always present (80– 
93%)30,38–40. Moreover, lymphadenectomy improves survival and 
may avert acute, local morbidity30,38,40–43. The optimal cut-off 
for the number of LNs to be resected remains controversial. No 
studies report the influence of LN ratios, as most report the 
overall number of resected LNs and survival in light of the 
number that are positive. A retrospective registry analysis 
suggested that at least 8 (or possibly 12) LNs need to be removed 
to improve overall survival38–40. A multicentre analysis of 154 
patients with SBNETs could not identify a statistically significant 
difference in 3-year recurrence-free survival between patients 
with LN-positive and LN-negative disease. Patients with four 
positive LNs had worse 3-year recurrence-free survival 
compared with those with one to three or no positive LNs (82% 
versus 91% versus 92% respectively; P = 0.01). Retrieval of eight or 
more LNs, however, accurately discriminated between patients 
with four or more, one to three, or no positive LNs (3-year 
recurrence-free survival of 79.9% versus 89.6% versus 92.9% 
respectively; P = 0.05)44. A single retrospective study reported the 
presence of LN skip metastases (14 of 21, mainly metastatic 
patients), supporting a systematic dissection up to the 
retropancreatic area; however, the benefits of such an extended 
lymphadenectomy need to be demonstrated given the potential 
morbidity45.

Recommendation: Patients with SBNETs should have 
systematic lymphadenectomy. The risks and benefits of an 
extended lymphadenectomy should be carefully considered 
given the potential morbidity of the intervention and conflicting 
data on clinical outcomes.

Strength of recommendation: Moderate
Quality of the evidence: Low

Question 4: What is the optimal management of lymph nodes 
that are encasing the superior mesenteric vein and/or the 
superior mesenteric artery?

For mesenteric LN metastases, the main challenge is not the 
identification but the assessment of resectability7. A classification 
based on the relationship between mesenteric LN metastases and 
the superior mesenteric vessels, with a view to predicting the 
difficulties with resection, has been proposed46. Moreover, 
lymphadenectomy may be especially challenging in the presence 
of extensive mesenteric fibrosis or large mesenteric LN metastases 
surrounding the superior mesenteric vasculature7. Mesenteric LN 
metastases with fibrosis are considered locally advanced or 
irresectable when surrounding the origin of the mesenteric 
vessels21. Symptoms may vary from no symptoms to chronic 
mesenteric ischaemia or small bowel obstruction; however, no 
data exist on what proportion of patients suffer from these severe 
complications. In symptomatic patients, aggressive surgery 
including radical or partial debulking preserving the first jejunal 
arteries and therefore small bowel vascular supply could relieve 
symptoms10,21,47–50. The radicality and aggressiveness of the 
resection should be balanced against the length of bowel resected 
and functional outcomes51. Chambers et al.49 evaluated the 
aggressive surgical clearance of both mesenteric and hepatic 
disease in 66 patients with advanced neuroendocrine tumours 
(including 59 SBNETs) and found improved symptom relief and 
5-year overall survival of 74%. However, Blazevic et al.52 found 
that the presence of mesenteric fibrosis had no effect on survival 
in a multivariable analysis. Additionally, no benefit of resecting a 
mesenteric mass or prophylactic surgery on overall survival was 
demonstrated in a retrospective analysis of 559 patients with 
advanced SBNETs. The median survival of 82 (95% c.i. 43 to 120) 
months in patients undergoing resection of mesenteric fibrosis 
was not significantly different to 100 (95% c.i. 90 to 111) months 
(P = 0.485) in patients not undergoing resection52. For 
asymptomatic patients, no data are available on medical versus 
surgical treatment to avoid mesenteric ischaemia.

When debulking cannot be performed or when symptoms are 
not relieved, self-expandable stents in the superior mesenteric 
vein at the level of the mass have been inserted via the portal 
vein, with conflicting results48,53.

Recommendation: The risks and benefits of an extended 
lymphadenectomy of LNs encasing the superior mesenteric vein 
and/or the superior mesenteric artery should be carefully 
considered given the potential morbidity of the intervention and 
the conflicting data on clinical outcomes. Stenting of the 
superior mesenteric vein may be performed for unresectable 
disease in the presence of severe symptoms.

Strength of recommendation: Low
Quality of the evidence: Low

Question 5: What is the optimal management of nodes beyond 
the root of the mesentery?

In the absence of a retropancreatic target on preoperative 
imaging, lymphadenectomy is usually conducted along the 
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trunk of the superior mesenteric vessels below the pancreas7. A 
single retrospective study reported the presence of LN skip 
metastases (14 of 21, mainly metastatic patients), supporting a 
systematic dissection up to the retropancreatic area; however, 
the risks and benefits of such an extended lymphadenectomy 
need to be considered given the potential morbidity45. In such 
cases, surgery should always be considered alongside other 
non-surgical treatment modalities.

Recommendation: There is currently no evidence supporting 
extended lymphadenectomy beyond the root of the mesentery.

Strength of recommendation: Low
Quality of the evidence: Low

Liver disease
Question 6: What is the role for surgical exploration in patients 
with a cancer of unknown primary neuroendocrine tumor and 
metastatic liver disease (CUP-NET)?

According to the Surveillance, Epidemiology, and End Results 
(SEER) programme data, the primary tumour location of a 
neuroendocrine lesion could not be identified in 4752 (13%) cases 
among the 35 618 registered neuroendocrine tumours over 31 
years8. Patients with occult primary lesions are significantly more 
likely to have a delay in referral for surgery from the time of 
onset of symptoms compared with those with identified lesions54.

However, due to advancements in medical imaging, it is 
unusual to have a completely occult lesion that has not been 
found on upper endoscopy, multiphase contrast-enhanced chest 
and abdominal CT, MRI, endoscopic ultrasonography, and/or 
colonoscopy55,56.

Early surgical evaluation of patients with metastatic 
neuroendocrine tumours is appropriate and should not be 
predicated on successful identification of the primary tumour. 
Most tumours can be identified during surgery and even 
patients without an identifiable primary lesion may benefit from 
cytoreduction54. Few studies have commented on the 
localization of an unknown primary tumour during surgery, 
with reports of 60–100% of unknown primaries found at surgery 
(Table 1)54–59. Most unknown primary lesion are SBNETs, often 
identified by palpation. These lesions are often multifocal (25– 
54%)30,60,61 and significantly smaller (1.4 versus 1.9 cm; P =  
0.03)55. The role of 68Ga-DOTATOC and 18F-DOPA PET/CT in this 
setting is currently being investigated, but falls outside the 
scope of this question62,63.

Recommendation: The inability to identify the primary lesions 
should not inhibit or delay treatment of advanced disease, as most 
occult lesions will be found in the small bowel at the time of 
surgery.

Strength of recommendation: Moderate
Quality of the evidence: Low

Question 7: Should primary small bowel neuroendocrine 
tumours be removed in asymptomatic patients with 
irresectable metastatic liver disease?

Palliative surgical strategies aim to relieve symptoms and delay 
a fatal outcome. Resection of asymptomatic local disease is still a 
matter of debate in the context of irresectable distant metastases, 
as only retrospective data are available. Arguments in favour of 
primary tumour resection in this clinical scenario are 
preventing local complications (such as intestinal obstruction, 
bowel ischaemia, or desmoplastic reactions), controlling disease 
to allow a focus on liver treatment, and improving overall 
survival. Results from a recent meta-analysis showed that 
primary tumour resection was associated with improved 

survival compared with no resection in patients with 
irresectable metastatic disease (HR 0.55, 95% c.i. 0.47 to 0.66). 
The survival benefit remained in favour of primary tumour 
resection after including studies only reporting patients with 
SBNETs (HR 0.57, 95% c.i. 0.45 to 0.74) and studies reporting 
patients undergoing primary tumour resection without 
concomitant liver surgery (HR 0.60, 95% c.i. 0.48 to 0.75)64. 
Unfortunately, the included studies were often biased toward an 
aggressive surgical approach in patients with a better baseline 
health status, so the answer remains unclear in asymptomatic 
patients. After this meta-analysis, a recent propensity 
score-matched study reported results from the SEER database 
and did not show a benefit of primary tumour resection with 
respect to 5-year overall and cancer-specific survival (56% versus 
51% (P = 0.402) and 63% versus 52% (P = 0.166) respectively)65. A 
randomized trial is currently open to address this question 
(NCT03442959)26.

The results of the meta-analyses supporting palliative surgery 
must be weighed against available high-level evidence from 
randomized trials (PROMID, CLARINET, RADIANT-4, and 
NETTER-1), showing improved long-term survival in metastatic 
patients receiving systemic therapies9,10,66–68. Apart from the 
NCCN guidelines, most current academic recommendations 
(those of the ENETS, the UKINETS [UK and Ireland 
Neuroendocrine Tumour Society], the NANETS, and the TNCD 
[Thésaurus National de Cancérologie Digestive]) promote local 
disease resection in cases of asymptomatic localized tumours 
and irresectable LMs4,11,42,69. Both resection and non-resection 
of the primary tumour in the context of irresectable LMs are 
acceptable; however, each case should be thoroughly discussed 
in a multidisciplinary team meeting.

Recommendation: Primary tumour resection in asymptomatic 
patients with SBNETs and irresectable metastatic liver disease 
may be considered to avoid future complications; however, a 
delayed surgical strategy with initial medical management and 
surgery as needed is also feasible.

Strength of recommendation: Moderate
Quality of the evidence: Low

Question 8: Should patients in whom less than 90% of 
metastases can be debulked undergo hepatic cytoreduction?

No clear data are available to answer this question. To decrease 
local or hormonal symptoms, or even to improve progression-free 
and overall survival, major hepatic resections have been 
supported if 90%, or more recently even greater than 70%, of the 
metastatic liver burden can be excised11,49,50,59,70–77. By recently 
lowering the threshold from 90% to 70%, 76% of patients with 
SBNETs and LMs may be candidates for cytoreduction, as 
progression-free survival is prolonged after this intervention72. A 
recent cohort of 188 hepatic cytoreductive procedures including 
128 SBNETs confirmed a significantly better overall survival 
when greater than 70% cytoreduction was obtained compared 
with less than 70% (134 versus 38 months respectively)77. It 
remains difficult to state if the relationship between the 
intervention and the outcome is causal or whether confounding 
factors or selection bias may have influenced the results. There 
are no adequate data to support a benefit in OS given the 
heavily biased retrospective cohort studies and absence of RCTs 
(Table 2). The ENETS guidelines recommend considering radical 
surgery if it can be achieved with acceptable predicted 
morbidity (less than 30%) and mortality (less than5%) rates79. 
The additional value of other parenchymal-sparing procedures 
is covered in research question 9. In cases of advanced 

Van Den Heede et al. | 5



metastatic disease, surgery should always be compared with 
other non-surgical treatment modalities.

Recommendation: Thorough discussion at a multidisciplinary 
team meeting is required to consider and support the potential 
value of an incomplete cytoreduction for symptom relief or 
control of disease progression.

Strength of recommendation: Moderate
Quality of the evidence: Low

Question 9: Are major hepatic resections necessary or are 
parenchymal-sparing procedures reasonable?

No clear data are available to answer this question. Patients fit 
for cytoreductive surgery with major liver involvement should be 
considered for parenchymal-sparing procedures, as they preserve 
more functional hepatic parenchyma.

Radical treatment of LMs is sometimes more palliative than 
curative. Even if radical liver resection is achieved, recurrence is 
often seen after long-term follow-up (67–78% after 5 years and 
89–94% after 10 years)7. As disease recurrence is common, 
surgical strategies have evolved to allow for surgical resection/ 
debulking as much disease as possible, while preserving 
adequate functional liver parenchyma. Parenchymal-sparing 
procedures (such as enucleation, non-anatomic (wedge) 
resection, or intraoperative ablation) have all been successfully 
used. Several retrospective studies have combined cytoreduction 
with these parenchymal-sparing procedures to achieve improved 
5-year survival rates from 60% to 75%, comparable to reported 
outcomes of studies using mainly major hepatic resections70,72,80.

A recent state-of-the-art meta-analysis has addressed the topic 
of which treatment modality confers the greatest overall survival 
in patients with LMs from SBNETs. A statistically significant 
benefit in 5-year overall survival was found in favour of 
resection compared with no resection (OR 0.15, 95% c.i. 0.05 to 
0.42; P < 0.001), in favour of any surgery compared with 
chemotherapy (OR 0.05, 95% c.i. 0.01 to 0.21; P < 0.001), and in 
favour of any surgery compared with embolization (OR 0.18, 
95% c.i. 0.05 to 0.61; P = 0.006). There are no data comparing 
parenchymal-sparing procedures against each other. The 
meta-analysis is limited by the rarity of the disease, the low 
number of interventional studies, and the lack of randomized 
controlled trials. A total of 11 retrospective cohort studies 

are included, representing 1108 patients, of which only 164 
had SBNETs26. A combination of surgical resection with 
parenchymal-sparing procedures appears to achieve equivalent 
survival outcomes with reduced morbidity.

Recommendation: Thorough discussion at a multidisciplinary 
team meeting is required to evaluate those patients fit for 
cytoreductive surgery with major liver involvement for 
parenchymal-sparing procedures in combination with surgical 
resection.

Strength of recommendation: Moderate
Quality of the evidence: Low

Question 10: What are the survival advantages and other 
benefits (for example symptom control) of R0, R1, and R2 
resections for metastatic (hepatic and extrahepatic) small 
bowel neuroendocrine tumours?

Long-term survival and prognostic factors in patients with 
advanced SBNETs were recently analysed in a meta-analysis, 
with weighted 5- and 10-year overall survival of 67% and 37% 
respectively. Meta-regression identified younger age and 
primary tumour resection to be associated with a better 
prognosis81. Another recent meta-analysis evaluated the impact 
of the extent of resection of LMs on survival. No prospective 
studies have compared differences in survival advantages or 
other benefits (for example symptom control) of R0 
(macroscopic and microscopic resection of all disease), R1 
(microscopic disease remnant), and R2 (macroscopic disease 
remnant) resections. However, several retrospective 
single-centre and multicentre studies have shown that (hepatic) 
cytoreduction is associated with improved survival and 
improved control of hormonal symptoms. The 5-year overall 
survival ranged from 70% to 100% after R0 and R1 resections 
and from 26% to 89% after R2 resection82. Many of the included 
studies have shown little to no difference in overall survival 
whether an R0, R1, or R2 resection was achieved. The threshold 
for an ‘optimal’ R2 resection has not been set, but cytoreduction 
of advanced SBNET disease should be attempted when clinically 
and anatomically feasible, with the possible benefit of resection 
balanced against potential morbidity83.

Recommendation: Patients with metastatic SBNETs appear to 
benefit from cytoreduction in terms of symptom control, 

Table 1 Studies reporting on the identification of primary tumours in cancers of unknown primary as neuroendocrine tumours 
(CUP-NET)

Reference Country Cohort Study 
inclusion 
interval

Study 
size, n

Number of 
unknown 

primaries (%)

Number of 
primary tumours 
localized during 

surgery (%)

Age 
(years), 
mean

Male, 
%

Outcome

Wang et al.55 USA Single 
RCS

1993–2008 123 15 (12) 13 (87) 57 54 Identification of UP is 
accomplished most of 

the time
Massimino 

et al.57
USA Single 

RCS
2006–2010 63 52 (82) 39 (75) NA NA SBNETs 70%, appendix 

3%, pancreas 3%, colon 
2%, and ovarian 2%

Bartlett 
et al.54

USA Single 
RCS

1998–2012 61 28 (46) 25 (89) 58 48 Five-year OS 73% versus 
60% (P = 0.57)

Wang et al.58 USA Single 
RCS

2009–2012 342 22 (6) 22 (100) 56 54 All alive after short FU 
(1–3 years)

Keck et al.56 USA Single 
RCS

1999–2016 134 10 (7) 6 (60) 63 58 Primaries identified 
before surgery in 84%

Woltering 
et al.59

USA Single 
RCS

2003–2016 800 138 (17) 124 (90) 55 46 Descriptive analysis

RCS, Retrospective Cohort Study; UP, Unknown Primary; NA, Not Announced; SBNETs, Small Bowel Neuroendocrine Tumour; OS, Overall Survival; FU, Follow Up.
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regardless of margin status; therefore a surgical attempt can be 
made after thorough discussion at a multidisciplinary team 
meeting.

Strength of recommendation: Moderate
Quality of the evidence: Low

Question 11: When is liver cytoreduction indicated in metastatic 
small bowel neuroendocrine tumours?

Not all patients with SBNET LMs are eligible for cytoreduction. 
Patients with diffuse, bi-lobar metastases are the most 
challenging and might benefit from other liver-directed strategies. 

Moreover, palliative surgery remains a part of the multimodal 
strategy including thermal ablation, arterial embolization, 
chemoembolization, Peptide Receptor Radionuclide Therapy, and 
liver transplantation.

As most SBNETs have a relatively low aggressive behaviour, 
SBNET LMs are an accepted indication for liver 
transplantation84,85. Selection criteria include irresectable liver 
disease, absence of any other organ involvement, and 
pre-transplant excision of all extrahepatic lesions86. Moreover, 
the Milan and ENETS criteria have to be met. The Milan criteria 
and ENETS guidelines require that tumours be low grade (Ki-67 

Table 2 Studies reporting on the degree of hepatic cytoreduction

Reference Country Cohort Study 
inclusion 
interval

Study 
size, n

Number of 
patients with 

a small 
bowel NET 

(%)

Threshold of 
cytoreduction 

achieved in the 
liver, %

Age 
(years)

Male, 
%

Outcome

Sarmiento 
et al.73

USA RCS 1977–1998 170 120 (71) 90 57 43 Operation controlled 
symptoms in 104 of 108 
patients, but the recurrence 
rate at 5 years was 59%

Chambers 
et al.49

Canada RCS 1995–2007 66 59 (89) NA 60 62 Overall symptoms of CS 
improved (86% of patients 
who underwent hepatic 
cytoreduction and 64% of 
those receiving medical 
therapy alone (P = 0.064))

Landry 
et al.75

USA RCS 1998–2006 54 29 (54) NA 58 38 Hepatic resection had 
statistically significantly 
improved 5-year OS (75% 
versus 62% (P < 0.05))

Mayo et al.70 USA RCS 1985–2009 339 83 (24) NA 55 53 Synchronous disease (HR 1.9), 
non-functional NET 
hormonal status (HR 2.0), 
and extrahepatic disease 
(HR 3.0) predictive of worse 
survival (all P < 0.05)

Norlén 
et al.87

Sweden PSM 1985–2012 376 376 (100) NA 63 NA No difference in 5-year OS or 
DSS (both 74% (P = 0.87) and 
74% versus 78% (P = 1.00) 
respectively); proportion of 
PFS lower (2 of 18 versus 8 of 
18 (P < 0.01))

Boudreaux 
et al.71

USA RCS 2006–2012 189 189 (100) NA 59 42 The 5-, 10-, and 20-year 
Kaplan– Meier survival 
rates from diagnosis were 
87%, 77%, and 41% 
respectively

Graff-Baker 
et al.74

USA RCS 2007–2011 52 24 (46) 70 58 33 Five-year DSS was 73% for 
patients <50 years old and 
97% for older patients (P =  
0.03); age was the only 
prognostic factor

Maxwell 
et al.72

USA RCS 1999–2015 108 80 (74) 70 60 61 Patients who achieved 70% 
cytoreduction had 
improved PFS (median 3.2 
years) and OS (median not 
reached)

Chan et al.78 Canada RCS 2003–2014 55 44 (80) NA 59 49 Five-year OS was 77% and 
5-year PFS was 51% in 
setting of extrahepatic 
disease

Scott et al.77 USA RCS 1999–2007 188 128 (68) NA 58 55 Greater than 70% 
cytoreduction was 
associated with better OS 
than <70% cytoreduction 
(134 versus 38 months 
respectively)

NET, Neuroendocrine Tumour; RCS, Retrospective Cohort Study; NA, Not Announced; CS, Carcinoid Syndrome; OS, Overall Survival; PSM, Propensity Score 
Matching; DSS, Disease Specific Survival; PFS, Progression Free Survival.
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less than 10% per ENETS), the primary tumour has to be removed, 
there is no extrahepatic disease (by 68Ga PET/CT), stable disease 
has been demonstrated in the prior 6 months, age must be less 
than 55 years, and there has to be less than 50% liver 
involvement (or less than 75% with refractory symptoms per 
ENETS)86. Recent studies report 5-year overall and disease-free 
survival after liver transplantation of 47–71% and 31–57% 
respectively86. This confirms previous findings of young patients 
(less than 65 years old) with SBNETs and LMs having a 
favourable survival with standardized multimodality treatment, 
as most survival figures reported after liver transplantation for 
neuroendocrine tumours do not surpass survival percentages 
observed with multimodality treatment87. No studies have 
directly compared liver transplantation with other 
multimodality treatment options.

Recommendation: Liver transplantation remains controversial, 
but may be a treatment option for highly selected patients if the 
ENETS and Milan criteria are met and after thorough discussion at 
a multidisciplinary team meeting.

Strength of recommendation: Low
Quality of the evidence: Low

Discussion
This consensus statement provides evidence-based 
recommendations on 11 clinically relevant surgical questions in 
patients with locally advanced or metastatic SBNETs. A 
systematic literature review was performed to identify relevant 
papers for the predefined research questions. Some 1223 
abstracts were found, of which 104 studies or relevant papers 
were included. The stated recommendations, created by the ESES 
working group, were discussed during the ESES Conference in 
2023. The proposed recommendations were rated as ‘strongly 
agree’ or ‘agree’, ranging from 64% to 96% for the individual 
statements, and, as such, provide evidence-based 
recommendations that are supported by members of the ESES 
community and specialist surgeons in the field.

This paper emphasizes and confirms the key role of the surgeon 
for locally advanced and metastatic SBNETs, especially in the 
setting of a multidisciplinary team. There is currently no 
evidence supporting extended lymphadenectomy, but standard 
lymphadenectomy should always be performed. Resection of 
the primary tumour in the presence of irresectable hepatic and 
extrahepatic metastatic disease remains controversial. Liver 
transplantation should be reserved for highly selected cases. 
Furthermore, cohort studies from expert or tertiary centres 
show that multivisceral resections and cytoreductive surgery 
are feasible and can result in favourable long-term outcomes, 
with acceptable short-term postoperative morbidity and 
mortality. These findings confirm the variety of surgical 
indications, even in the advanced and metastatic setting.

The major strengths of this paper include the extensive 
literature review (yielding a substantial number of studies or 
reviews), the evidence grading according to currently 
recommended methods, and the plenary discussion and 
consensus voting among the ESES members. Most 
recommendations, however, are based on low-quality evidence. 
In addition to the inherent selection bias within the included 
studies, some studies have analysed patients with a variety of 
gastroenteropancreatic neuroendocrine tumours, making it 
challenging to discern reliable results exclusive to those with 
SBNETs. Studies reporting on LMs or extrahepatic disease had a 
different radiological workup that often did not specify the 

extent of the metastases or whether liver surgery could be 
curative and some studies included high-grade tumours.

Given the rarity and heterogeneity of SBNETs it remains 
challenging to conduct prospective studies. Given the lack of 
clear evidence for most research questions, the low number of 
interventional studies, and the lack of randomized controlled 
trials, levels of evidence were generally low. In this respect it is 
difficult to develop standardized treatment strategies and run 
multicentre randomized trials. Nevertheless, to be able to 
answer these clinical questions, international multicentre 
collaborations with standardized data collection and predefined 
outcome measures could be an important step towards 
improving the quality of the available research.

This paper provides the ESES recommendations on the surgical 
management of advanced SBNETs; however, there are other 
well-respected societies (such as the ENETS and the American 
Association of Endocrine Surgeons (AAES)) that have not been 
involved in the process of developing these specific guidelines. 
Recommendations were reached by consensus among the 
working group members and the ESES members subsequently 
voted on these statements; however, no structured Delphi 
process was used to develop the recommendations.

Considering the rarity of SBNETs and the multimodal 
treatment options, the authors advocate that all patients with 
distant metastases from SBNETs should be discussed in 
high-volume referral centres with specialized multidisciplinary 
team meetings for neuroendocrine tumours, preferably in 
ENETS Centres of Excellence. In line with the advancements in 
treatment options for SBNETs, every surgical intervention 
should always be compared with less-invasive options and 
taken in context of future adjuvant treatment modalities.

In conclusion, this consensus statement provides 
evidence-based recommendations regarding the surgical 
management of different surgical scenarios in locally advanced 
and metastatic SBNETs. In patients with advanced disease, the 
surgeon continues to play a central role in the multidisciplinary 
team discussing and evaluating the multiple treatment 
modalities. Prospective international and multicentre studies or 
randomized controlled trials must be conducted to improve the 
quality of the existing evidence.
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