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ABSTRACT
Background/Aims: Gastroenteropancreatic neuroendocrine tumors are rarely seen and have heterogeneous clinical outcomes. Mostly 
half of the patients had metastatic disease at presentation. Palliative resection of primary site in metastatic disease is still controversial.
The aim of this study was to find out the influence of resection of primary tumor site on progression-free survival and overall survival in 
metastatic non-functioning gastroenteropancreatic neuroendocrine tumors. The secondary end point is to determine the prognostic 
factors influencing the survivals.
Materials and Methods: This study was conducted at a single medical oncology center, Antalya Education and Research Hospital. Pa-
tients who had non-functioning metastatic gastroenteropancreatic neuroendocrine tumors with primary site resected or unresected 
were compared retrospectively. Resection of metastases was excluded.
Results: Fifty-three patients were included in the study and 29 patients had primary tumor resection. The primary site resected group 
had favorable outcomes with the overall survival (median unreached) compared to the median overall survival of 30 months in the unre-
sected group (p=0.001). Median progression-free survival was also better in the primary site resected group than the unresected group 
(60 months vs. 14 months, respectively) (p=0.013). In multivariate analysis, unresected primary site and high-grade tumors were found 
to be independent prognostic factors on low survivals (Hazard ratio (HR): 4.6; 95% CI: 1.21-17.47 and HR: 10.1; 95% CI: 1.15-88.84, re-
spectively). Age (p=0.131), gender (p=0.051), chromogranin A level (p=0.104), Ki-67 index (p=0.550), tumor size (p=0.623), and primary 
tumor area (p=0.154) did not influence the overall survival.
Conclusion: Gastroenteropancreatic neuroendocrine tumors with primary site resected had improved survivals when compared to the 
unresected group. 
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INTRODUCTION
Gastroenteropancreatic neuroendocrine tumors are rarely 
seen and have heterogeneous clinical outcomes. Mostly 
half of the patients had metastatic disease at presenta-
tion (1). Low-grade neuroendocrine tumors (NETs) are 
slow-growing tumors that may stay asymptomatic for a 
long time. With the effect of technological innovations in 
diagnosis, asymptomatic non-functioning NETs’ incidence 
has been increased over the past years (2). Cytoreductive 
surgery is important in curative treatment but cytore-
duction of unresectable liver metastases or extrahepatic 
disease is controversial (1,2). In European Neuroendocrine 
Tumor Society (ENETS) consensus guidelines update for 
non-functional pancreatic neuroendocrine tumors (pNET), 
conservative approach with observation versus surgical 
treatment is accepted as safe and feasible for asymp-

tomatic ≤2 cm sporadic tumors (3). However, recent data 
showed extended surgical approach in pNET with pancre-
atic resection, and metastasectomies (i.e., hepatic, colon, 
and adrenal metastases) had similar survivals with tumors 
localized to the pancreas (4). North American Neuroen-
docrine Tumor Society (NANETS) consensus for small 
bowel NETs advises to remove primary tumor in asymp-
tomatic patients with inoperable metastatic liver disease 
to interfere future symptoms and have survival advantage 
(5). There were no randomized controlled trials that had 
evaluated the role of primary tumor resection (PTR) in the 
setting of unresectable metastases (1). Survival informa-
tion of NETs is derived mostly from epidemiological analy-
sis of cancer registries. The Surveillance, Epidemiology, and 
End Results (SEER) Program registries, one of the largest 
epidemiological analysis, revealed that median survivals 
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in metastatic setting varied according to tumor sites: 13 
months for gastric NET, 24 months for pNETs, 56 months 
for small bowel/duodenum NETs, and 5 months for colon 
NETs (6). It was also found that survivals of metastatic dis-
ease improved from 18 months to 39 months with the use 
of somatostatin analog drugs. Advantages of the option of 
PTR in metastatic gastroenteropancreatic neuroendocrine 
tumors (GEPNETs) with unresectable metastases are still 
contradictive. Generally, resection is recommended in lo-
cal regional disease and in the obstructive symptomatic 
disease. In advanced disease, long-acting somatostatin 
analogs are recommended for functional carcinoid tumors, 
newly diagnosed with intermediate and high-volume tu-
mors and progressive disease. In NANETS, it is recom-
mended that resection should be considered in resectable 
hepatic disease or if there is no extrahepatic disease (7). 
Recent studies showed that unresectable hepatic meta-
static disease and extrahepatic advanced GEPNETs may 
also be candidates for primary surgical debulking and may 
have survival improvement (8-13). However, most of the 
studies are retrospective which may manipulate the re-
ported results and cause selection bias. Randomized clin-
ical data are still lacking due to rare cases and clinically 
heterogeneous presentation. Our study focuses on to de-
termine the effect of PTR of advanced GEPNETs with un-
resectable metastases.

In this study, our aim was to compare survivals and prog-
nostic factors in primary site resected and unresected 
advanced GEPNETs with unresectable metastases.

MATERIALS AND METHODS

Study design and patients
This retrospective study was conducted at a single med-
ical oncology center in Turkey. The study protocol was 
approved by the University of Health Sciences Antalya 
Training and Research Hospital Ethics Committee (De-
cision date Oct 11, 2018, approval number: 19/3). Inclu-
sion criteria were as follows: patients with histologically or 
cytologically confirmed grade 1 (G1) or grade 2 (G2) ad-
vanced GEPNETs with unresectable metastases, treated 
with PTR (group 1) or no resection (group 2). No prior sys-
temic therapy or radiotherapy was allowed. All patients 
had long-acting somatostatin analogs. Brain metastases 
were not considered as exclusion criteria unless symp-
tomatic. Grade 3 (G3) tumors and patients with resected 
metastases were excluded. Data of 53 patients treated 
between February 2007 and February 2018 were retro-
spectively collected. Due to the retrospective nature of 
this study, informed consent was not taken.

Assessment of response
Radiological response was assessed every 3 months or 
in the case of a clinical progression finding by using Re-
sponse Evaluation Criteria in Solid Tumors (version 1.1). 
All patients underwent baseline computed tomography 
or positron emission tomography.

Statistical analysis
Statistical analysis was performed using IBM Statisti-
cal Package for Social Sciences, Statistics for Windows, 
Version 23.0 (IBM Corp.; Armonk, NY, USA). The nor-
mality assumptions were controlled by the Shapiro-Wilk 
test. Descriptive analyses were presented using median 
(min-max) or n (%), where appropriate. Categorical data 
were analyzed by Pearson chi-square or Fisher’s exact 
test. The differences between two groups were evaluat-
ed with Student’s t-test for normally distributed data or 
Mann-Whitney U test for non-normally distributed data. 
The Kaplan-Meier method and log-rank tests were used 
to determine survival differences for nominal variables. A 
multivariable Cox proportional hazards regression mod-
el was used to identify independent prognostic factors. 
Hazard ratio (HR), with corresponding 95% confidence 
intervals (95% CIs), was reported. All prognostic factors 
that were significant on univariate analysis were analyzed 
in the multivariable model. A p-value of less than 0.05 
was considered statistically significant.

RESULTS

Patient demographics
The baseline characteristics of 53 patients are outlined in 
Table 1. Twenty-nine patients underwent PTR. Age, gen-
der, histopathological findings were similar in both groups. 
The median tumor size in all study population was 3.2 cm 
in diameter and was similar in both groups (p=0.295). 
Foregut and midgut NETs were more in number in group 
1 whereas the number of patients with pancreatic NETs 
was similar in both groups. The median Ki-67 score of all 
study population was 3, and patients who did not under-
go resection had higher median Ki-67 score than the un-
resected group (p=0.040). ECOG PS was better in group 
1 (p=0.036). There was a female predominance in the re-
sected group and male predominance in the unresected 
group. Liver and lung metastases were higher in group 2 
(p=0.032 and p=0.049, respectively); on the other hand, 
lymph node metastases were more in group 1 (p=0.042). 
One patient with asymptomatic CNS metastases was 
treated in group 2. Chromogranin A (CgA) levels at pre-
sentation were not different in both groups (p=0.187) 
and the median level of all study population was 362.
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Efficacy
PTR arm experienced a progression-free survival benefit 
of 60 months (95% confidence interval [CI]=32.6-87.4), 
compared to 14 months (95% CI=4.8-23.2) for those 
in the unresected group (p=0.013; Figure 1). Five-year 
PFS was 30% in group 1 and 15.5% in group 2. The dif-
ference in overall survivals for the two groups was even 
more dramatic: median overall survival was not reached 
in patients who had PTR compared to 30 months (95% 
CI=0-69.6) for those in the unresected group (p=0.013; 
Figure 1). Five-year overall survival in the resection group 
was 90.5% versus 45.9% in the unresected group. In 
the subgroup analysis, regardless of resection, 5-year 
overall survivals were 33.3% in unknown primary NETs, 
67.5% in foregut NETs, 68.5% in pNETS, and it was 
not reached in midgut NETs (p=0.154). Negative pre-
dictors of OS in univariate Cox analysis included male 

gender (p=0.012), G2 tumors (p=0.008), Ki-67 score 
>3% (p=0.011), and lack of PTR (p=0.004; Table 2). A 
multivariate Cox proportional hazards model was per-
formed to define the factors independently influencing 
OS (Table 3). Gender and Ki-67 score were not found 
to be independently predictive of OS (p=0.051 and 
p=0.550, respectively). Patients who had not undergone 
PTR predicted worse survival compared with patients 
who underwent resection (HR: 4.6; 95% CI: 1.21-17.47). 
Increasing tumor grade was predictive of worsened sur-
vival (HR: 10.1; 95% CI: 1.15-88.84). CgA levels were 
dichotomized according to the median level for favor-
able CgA (≤362) and unfavorable CgA (>362) that did 
not influence the survival outcomes. Five-year overall 
survivals were 79.3% in the favorable group and 58.2% 
in the unfavorable group (p=0.093). Median PFS was 21 
months (95% CI=0-47.1) in the favorable CgA group 

		  Primary Site Resected (n=29)	 Primary Site Unresected (n=24)	 p

Age, years, mean±SD	 52±15.77	 55.88±13.89	 0.352

Sex, female/male n (%)	 16 (55.2)/13 (44.8)	 10 (41.7)/14 (58.3)	 0.328

Primary Tumor Area, n (%)			 

	 Unknown	 0 (0)	 3 (12.5)	 NA

	 Foregut	 10 (34.5)	 4 (16.7)	

	 Midgut	 5 (17.2)	 1 (4.2)	

	 Pancreas	 14 (48.3)	 16 (66.7)	

ECOG PS, n (%)			 

	 <2 	 29 (100)	 20 (83.3)	 0.036

	 ≥2	 0 (0)	 4 (16.7)	

Histological Grade, n (%)			 

	 G1	 17 (58.6)	 8 (33.3)	 0.066

	 G2	 12 (41.4)	 16 (66.7)	

Ki-67, median (range)	 %2 (1-10)	 %3 (1-10)	 0.040

Chromogranin A level, median (range)	 293 (28-2045)	 396.5 (65-20100)	 0.187

Primary tumor size (cm) median (range)	 3 (0.2-15)	 3.5 (1-9.7)	 0.295

Tumor necrosis, n (%)	 7 (24.1)	 7 (29.2)	 0.679

Multicentricity, n (%)	 6 (20.7)	 3 (12.5)	 0.487

LVI, n (%)	 13 (44.8)	 12 (50)	 0.707

PNI, n (%)	 6 (20.7)	 4 (16.7)	 0.999

Bone metastases, n (%)	 7 (24.1)	 4 (16.7)	 0.735

Liver metastases, n (%)	 12 (41.4)	 17 (70.8)	 0.032

Brain metastases, n (%)	 0 (0)	 1 (4.2)	 0.453

Lung metastases, n (%)	 5 (17.2)	 10 (41.7)	 0.049

LN metastases, n (%)	 19 (65.5)	 9 (37.5)	 0.042

SD: standard deviation, PS: performance score, CgA: Chromogranin A, LVI: lymphovascular invasion, PNI: perineural invasion, LN: lymph node.

Table 1. Demographic data
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and 14 months (95% CI=0-28) in the unfavorable CgA 
group (p=4.32). Age, primary NET area, metastatic area, 
Ki-67 score, grade, progression status, primary tumor 
size, and patho-morphological features are found to be 
not related to CgA levels (Table 4).

DISCUSSION
Recent retrospective studies recommending PTR in 
advanced GEPNETs with unresectable metastases are 
mostly single center series or analysis of medical re-
cords of cancer registries. There is a debate on wheth-
er the PTR in these patients may improve the surviv-
als. There are no comparative randomized trials on the 
role of PTR of GEPNETs with unresectable metastases. 

Current guidelines NANETS and ENETS recommend 
surgery with curative intent when applicable, indepen-
dent from liver or lymph node metastases. In advanced 
disease with unresectable metastases, guidelines refer 
patients to clinical trials or recommend surgery in the 
era of symptom control of functioning NETs or symp-
tom control of tumor burden (7,14). UKINET guidelines 
for non-resectable disease recommend somatostatin 
analogs, biotherapy (octreotide and interferon), tar-
geted radionuclide therapy, locoregional ablative and 
(chemo) embolization and chemotherapy (15). In ad-
dition, PTR in midgut NETs reduced symptoms and 
improved survival, even though inoperable mesenteric 
lymph node and liver metastases are present (16). Sev-

		                                                                               OS		                                                           PFS

Variable	 HR (95% CI)	 p	 HR (95% CI)	 p

Gender				  

	 Female	 Reference	 -	 Reference	 -

	 Male	 13.71 (1.79-104.96)	 0.012	 7.9 (1.03-60.62)	 0.047

Age				  

	 ≤65 years	 Reference	 -	 Reference	 -

	 >65 years	 2.45 (0.77-7.85)	 0.131	 1.44 (0.44-4.73)	 0.547

Size of Tumor				  

	 ≤3.2	 Reference	 -	 Reference	 -

	 >3.2	 1.3 (0.45-3.77)	 0.624	 0.98 (0.34-2.84)	 0.971

Tumor Grade				  

	 G1	 Reference	 -	 Reference	 -

	 G2	 16.1 (2.1-123.1)	 0.008	 5.79 (0.75-44.43)	 0.091

PTR				  

	 Yes	 Reference	 -	 Reference	 -

	 No	 6.88 (1.88-25.18)	 0.004	 4.53 (1.23-16.72)	 0.023

Ki-67				  

	 ≤%3	 Reference	 -	 Reference	 -

	 >%3	 3.99 (1.38-11.55)	 0.011	 2.03 (0.68-6.06)	 0.203

CgA Level				  

	 ≤362	 Reference	 -	 Reference	 -

	 >362	 2.5 (0.83-7.56)	 0.104	 1.54 (0.51-4.65)	 0.440

Primary Area					   

	 Unknown	 Reference	 -	 Reference	 -

	 foregut	 0.29 (0.05-1.79)	 0.182	 0.84 (0.14-5.2)	 0.852

	 Midgut	 0(0)	 0.978	 0(0)	 0.989

	 Pancreas	 0.4 (0.08-1.88)	 0.244	 1.31 (0.24-7)	 0.756

PTR: Primary Tumor Resection.

Table 2. Univariate analysis of risk factors associated with survivals
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eral small-scale studies have offered either in favor or 
not in favor of PTR for survival advantage in advanced 
NETs with unresectable metastases (Table 5). Bertani 
et al. (8) had found out PTR was independently associ-
ated with better survival outcome; thereafter, they also 
reported improved PFS and OS with PTR in response to 
peptide receptor radionuclide therapy (17). In contrast 
with our results, Strosberg et al. (12) reported no surviv-
al improvement with prophylactic resection of primary 
tumor. Lewis et al. (1) supported PTR in 854 gastroin-

testinal neuroendocrine tumor (GI-NET) patients who 
had survival advantage independent of liver treatment 
and tumor grade. A population-based study, which in-
cluded 442 stage IV pNET patients, resulted in favor of 
PTR in propensity score-matched survival analysis (11). 
Keutgen et al. (9) reported another population-based 
study in which 882 non-functioning pNET patients 
were identified from the SEER database. They found 
out PTR practice, younger age, well or moderately dif-
ferentiated tumor grade were associated with longer 
survival. The present study underlays that the increased 
grade is an independent bad prognostic factor. Givi et 
al. (13) advocated PTR with a median survival difference 
of nearly a decade (159 months for resected patients 
vs. 47 months for the unresected group). These marked 
differences were not related to age, gender, biotherapy 
or performance status, or primary tumor area (foregut, 
hindgut, or midgut NETs). The present study sought to 
determine the potential impact of PTR on GEPNETs’ 
survival outcomes and prognostic factors associated 
with survivals. The results indicate that patients, who 
had primary tumor resected in spite of unresectable 
metastases (liver or extrahepatic metastases), had lon-
ger-term survivals. Our survival results corroborate the 
findings of recent retrospective studies favoring PTR for 
survival advantage in advanced NETs (8,9,11,13,17,18). 
Furthermore, age, gender, size, primary tumor area, CgA 
levels at presentation, and Ki-67 index were not found 
to be independent prognostic factors.

Figure 1. OS and PFS.

		  HR	 95%CI	 p

Gender			 

	 Female	 Reference	 -	 -

	 Male	 7.96	 0.99-63.71	 0.051

Tumor Grade			 

	 G1	 Reference	 -	 -

	 G2	 10.1	 1.15-88.84	 0.037

PTR

	 Yes	 Reference	 -	 -

	 No	 4.6	 1.21-17.47	 0.025

Ki-67			 

	 ≤%3	 Reference	 -	 -

	 >%3	 0.69	 0.21-2.31	 0.550

PTR: Primary Tumor Resection.

Table 3. Multivariate analysis of factors associated with OS
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There are limitations of this study. The unresected 
group had more lung and liver metastases in addition 
to higher levels of Ki-67 score. The retrospective na-
ture of this study may cause potential selective bias 
due to the absence of randomized matching. Secondly, 
there is no information on tumor burden, concomitant 
or afterward treatments (biotherapy, targeted thera-
py-tyrosine kinase use, radionuclide treatment, or lo-
coregional ablative treatments). Because patients who 
underwent PTR were younger and had better ECOG 

performance scores, those may have influenced the 
decision of PTR.

We report that PTR nearly doubled 5-year PFS and OS 
versus the unresected group. In conclusion, our results 
suggest that there are survival benefits to resect primary 
tumor in advanced GEPNETs with unresectable metas-
tases. Nevertheless, for the confirmation of the value of 
PTR in this group, randomized prospective studies are 
needed.

Ethics Committee Approval: Ethics committee approval was 
received for this study from the Ethics Committee of University 
of Health Sciences Antalya Training and Research Hospital (De-
cision Date: October 11, 2018; Approval Number: 19/3).

Informed Consent: Due to the retrospective nature of this 
study, informed consent was not taken.

Peer-review: Externally peer-reviewed.

Author Contributions: Concept - D.K.S.; Design - D.K.S.; Su-
pervision - D.K.S., M.Y.; Resources - M.K.; Materials - İ.G., A.H.Ç., 

		  CgA≤362	 CgA>362 
		  (n:25)	 (n:24)	 p

Age, n (%)			 

	 ≤65	 21 (84)	 19 (79.2)	 0.725

	 >65	 4 (16)	 5 (20.8)	

Primary NET Area, n (%)			 

	 unknown 	 1 (4)	 2 (8.3)	 NA

	 foregut	 5 (20)	 8 (33.3)	

	 Midgut	 4 (16)	 1 (4.2)	

	 Pancreas	 15 (60)	 13 (54.2)	

Metastatic Area, n (%)			 

	 Liver metastases	 12 (48)	 17 (70.8)	 0.104

	 Bone metastases	 8 (32)	 3 (12.5)	 0.102

	 Lung metastases	 6 (24)	 9 (37.5)	 0.305

	 Cranial metastases	 0 (0)	 1 (4.2)	 0.490

	 Lymph node metastases	 14 (56)	 10 (41.7)	 0.316

Ki-67 Group, n (%)			 

	 ≤3	 18 (72)	 15 (62.5)	 0.478

	 >3	 7 (28)	 9 (37.5)	

Grade, n (%)			 

	 G1	 10 (40)	 12 (50)	 0.482

	 G2	 15 (60)	 12 (50)	

Progression, n (%)			 

	 Yes	 15 (60)	 8 (33.3)	 0.062

	 No	 10 (40)	 16 (66.7)	

Tumor Size, n (%)			 

	 ≤3.2	 13 (52)	 10 (41.7)	 0.469

	 >3.2	 12 (48)	 14 (58.3)	

Patho-morphologic Features, n (%)		

	 Multicentric disease	 2 (8)	 6 (25)	 0.108

	 Vascular invasion	 13 (52)	 9 (37.5)	 0.308

	 Perineural invasion	 5 (20)	 4 (16.7)	 0.999

	 Punctate necrosis	 6 (24)	 7 (29.2)	 0.682

Table 4. CgA levels and demographic features

Study, Year	 Patient		  mOS (mo) or
All Retrospective	 No.	 PTR	 5-year OS (%)	 p

Bertani et al. (8) 2013 	 43	 Yes (12)	 %82 	 0.027

pNET		  No (31)	 %50	

Bertani et al. (17) 2016 	  94	 Yes (63)	 112 mo	 0.011

pNET		  No (30)	 65 mo	

Keutgen et al. (9) 2016 	 882	 Yes (303)	 65 mo	 <0.0001

pNET (G1, G2, G3)		  No (579)	 10 mo	

Lewis et al. (1) 2018 	 854	 Yes (392)	 38 mo	 <0.001

GEPNET		  No (462)	 10 mo	

Hüttner et al. (11) 2015 	 442	 Yes (75)	 %47.6	 <0.001

pNET		  No (367)	 %21	

Citterio et al. (18) 2016 	 139	 Yes (93)	 138 mo	 <0.001

GEPNET(G1, G2)		  No (46)	 37 mo

Lin et al. (19) 2017 	 63	 Yes (35)	 72 mo	 0.010

pNET		  No (28)	 32 mo	

Givi et al. (13) 2006 	 104	 Yes (60)	 159 mo	   <0.001

Midgut NET		  No (24)	 47 mo	

Strosberg et al. (12) 2009	 146	 Yes (100)	 110 mo	 0.32

Midgut NET		  No (46)	 88 mo	

Kıvrak et al. 2018	 53	 Yes (29)	 NA/ %90.5	 0.001

GEPNET		  No (24)	 30 mo/ %45.9	

PTR: Primary Tumor Resection.

Table 5. Comparison of OS in recent studies
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