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Abstract: Somatostatin analogs (SSAs) are typically used to treat the symptoms caused by 

neuroendocrine tumors (NETs), but they are not used as the primary treatment to induce tumor 

shrinkage. We report a case of a 63-year-old woman with a symptomatic metastatic NET of the 

ileum. Complete symptomatic response was achieved after 1 month of treatment with SSAs. In 

addition, there was an objective response in the liver, with the disappearance of secondary lesions 

noted on computed tomography scan after 3 months of octreotide treatment. Our experience 

suggests that SSAs could be useful for downstaging and/or downsizing well-differentiated NETs, 

and they could allow surgery to be performed. Such presurgery therapy could be a promising 

tool in the management of patients with initially inoperable NETs.

Keywords: neuroendocrine tumor, somatostatin analogs, octreotide, metastatic tumor of the 

ileum, radiological tumor response

Introduction
Neuroendocrine tumors (NETs) originating from the small bowel comprise the largest sub-

group of NET within the gastroenteropancreatic system after pancreatic NET. They reflect 

the typical distribution pattern of the diffuse endocrine digestive system. Small intestinal 

NETs are second to appendiceal carcinoids in terms of prevalence, but they often prevail 

in clinical series, as they represent the most common (90%) cause of carcinoid syndrome. 

The reported annual incidence rate according to the most recent literature is about 0.32 per 

100,000 inhabitants in England, 0.33 per 100,000 inhabitants in Japan, 0.67 per 100,000 

inhabitants in the United States, 0.81 per 100,000 inhabitants in Norway, and 1.12 per 

100,000 inhabitants in Sweden.1–6 The incidence does not show a sex preference, with a 

slight male preponderance in some series. The mean age at initial diagnosis is in the late 

50s, with the majority of cases occurring in the seventh decade.7 Furthermore, patients with 

small-bowel carcinoid tumors tend to have a positive family history for several cancers. 

Significant increases in the risk of small-bowel carcinoid tumor development were observed 

in relation to the presence of a family history of prostate cancer or colorectal cancer among 

patients’ first-degree relatives. The risk of small-bowel carcinoid tumors was elevated 

among those whose siblings were affected by tongue or mouth cancer.7–10

The prognosis of small-bowel NET depends on both staging and grading, which 

are reflected in the World Health Organization (WHO) classification of 2010. Many 

authors reported 5-year tumor-specific survival rates of 100% for stage I and II, 97% for 

stage 3, and 85% for stage 4 jejunoileal NET. Grading-dependent 5-year tumor-specific 

survival rates were 94% for G1, 83% for G2, and 50% for the very rare G3 histotype.8–10 
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However, prognosis for small intestinal NET is considerably 

better than that for other small intestinal neoplasms such as 

lymphomas, adenocarcinomas, and sarcomas.11–13 Although 

recent data suggest better overall survival, the datasets are 

not completely comparable as they are analyzed at differ-

ent tumor stages. However, as suggested by Yao et al the 

improvement of the overall outcome probably depends on 

new diagnostic tools, effective treatment options, and mul-

tidisciplinary sequential or simultaneous treatments.

The treatment of functional metastatic well-/intermediate-

differentiated NETs is based on octreotide (OCT) or lanreotide, 

which are analogs of somatostatins (SSAs). International 

guidelines have also indicated interferon alpha (IFN-α) as 

an alternative treatment in refractory patients.14 However, no 

statistically significant effects on overall survival were shown 

in three randomized clinical trials that have investigated SSAs 

alone or in combination with IFN-α. In one multicenter study 

of 68 patients evaluating subcutaneous OCT alone or in com-

bination with IFN-α at 3 million units, five times per week, the 

5-year survival rate was prolonged in the combination group 

(5-years survival  rate: 36.6% vs 56.8%, respectively), but 

not in a statistically significant fashion (P=0.13).15 Another 

three-arm trial compared subcutaneous lanreotide to IFN-α 

(5 million units, three times per week) alone or in combina-

tion. The objective response rates were rare (#7%) in all three 

arms, and tumor progression rates were nearly identical.16 A 

third randomized study of 109 patients compared subcutaneous 

OCT alone or in combination with IFN-α at 4.5 million units, 

three times per week. Survival in the combined arm was pro-

longed (35 months in single agent arm versus 51 months in 

combined arm), but it did not achieve statistical significance 

(P=0.38). Response rates in both arms were ,6%.17

Up until 2009, the principal role of SSAs in NETs was 

only in palliative and symptomatic care. The inhibition of 

the process of secretion is obtained by inhibiting the activity 

of adenil cyclase and calcium channels with the lowest 

intracytoplasmic levels of cyclic adenosine monophosphate. 

Modlin et al18 in a review article, observed symptomatic 

relief in 74.2% (61.9%–92.8%) and 67.5% (40.0%–100%) 

of gastroenteropancreatic NET patients, and biochemical 

response in 51.4% (31.5%–100%) and 39.0% (17.9%–58%) 

of these patients following treatment with Sandostatin LAR 

and Somatuline SR/Autogel, respectively.

In biological models, many authors demonstrated the 

direct and indirect antiproliferative effects of SSAs. An 

antiproliferative effect by SSAs could also be mediated 

by the SSA receptors (SSTRs). In particular, the apoptotic 

effect of SSAs is mediated through SSTR2 and SSTR3, 

and antiangiogenic activity has been reportedly mediated 

through SSTR2.19

The indirect effects of OCT develop through the inhibi-

tion of growth factors and trophic hormones, as well as via 

the inhibition of angiogenesis and the modulation of the 

immune response. Instead, the direct effects are expressed 

through the activation of phosphotyrosine phosphatase or 

mitogen-activated protein kinase that regulate cell prolif-

eration, which is achieved through the specific proapoptotic 

action of upregulated endonucleases.

Only since 2009 have these aspects taken form in vivo; fol-

lowing the publication by the PROMID (Placebo-controlled 

prospective Randomized study on the anti-proliferative effi-

cacy of OCT LAR in patients with metastatic neuroendocrine 

MIDgut tumors) study group,20 we have results about the 

use of OCT in a prospective, double-blind, Phase III trial 

where 85 metastatic midgut NET patients were randomized 

to receive either OCT long-acting release (LAR) 30 mg 

every 28 days or placebo (PBO). This study demonstrated 

that the use of long-acting OCT more than doubled the time 

to progression (TTP) when compared with the PBO group 

(14.3 months versus 6 months, respectively), and that after 

6 months of treatment, stable disease was observed in 66.7% 

of patients in the OCT LAR group and in 37.2% of patients 

in the PBO group. Functionally active and inactive tumors 

responded similarly as well.

With regard to the effects of OCT on liver metastasis in 

midgut NET patients, a post hoc analysis of the PROMID 

trial, submitted by Arnold to ASCO in 2013,21 confirmed that 

the median TTP in the subgroup of patients with low (#10%) 

hepatic tumor load was 27.1 months, and it was 7.2 months 

(hazard ratio: 0.26; 95% confidence interval [CI]: 0.14–0.49; 

P,0.0001) in the OCT and PBO groups, respectively. In 

addition, the best responses were based on the stabilization 

of progressing disease or tumor shrinkage, although the latter 

occurred rarely.21 These important conclusions, confirming 

the antiproliferative and cytostatic effects of OCT in meta-

static midgut NET patients, changed the National Compre-

hensive Cancer Network guidelines and, since 2011, OCT 

was indicated in metastatic, well-differentiated functional 

and nonfunctional NETs.

A case report
A 63-year-old female patient was admitted in May 2012 for 

recurrent abdominal pain (Numeric Analog Scale =6–7), 

weight loss (7 kg over 5 months), diarrhea (4–5 stools per day),  

and alternating subocclusive symptoms, anorexia, asthenia, 

and facial and neck flush (4 times per day) lasting for 6 months;  
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she also had an Eastern Cooperative Oncology Group 

(ECOG) Performance Status (ECOG PS) of 2. Physical 

examination revealed diffuse abdominal sensitivity at palpa-

tion and hepatomegaly.

An abdominal computed tomography (CT) scan, per-

formed in May 2012, showed multiple nodular liver lesions, 

of which the largest were in the fourth segment (S) (about 

37×35 mm), which were extended in part to the fifth S and into 

the right lobe (seventh S and eighth S of about 23×16 mm and 

13 mm, respectively). The hypervascular pattern of secondary 

lesions was compatible with a NET; an oval area of 3.2 cm 

(maximum diameter) with sharp margins compressing the ileal 

loops and with an expansive aspect was found in the anterior 

hypogastrium. An abdominal magnetic resonance imaging 

(MRI) scan confirmed the presence of liver metastases.

In July 2012, a liver biopsy was performed. Histological 

examination revealed the presence of neoplastic proliferation in 

the solid growth patterns of insular cells; immuno histochemistry 

(pan-cytokeratin-positive, chromogranin-positive, Synapto-

physin-positive, CD56-negative/positive, and Ki-67 ,20%) 

was consistent with the diagnosis of NET (Figure 1).

Urinary excretion of 5-hydroxyindolacetic acid could 

not be determined for technical reasons. Chromogranin was 

high (131.6 U/L; range: 2–18 U/L) in the absence of proton 

pump inhibitors or kidney failure.

An octreoscan, performed in September 2012, showed 

two areas of hyperaccumulation of the radiopharmaceutical 

receptor in correspondence with the hepatic parenchyma at 

the level of the fourth S and fifth S, and of the mesogastric 

region; MRI revealed two nodular areas consistent with 

neoplastic tissue.

In October 2012, the case was discussed by the tumor 

board of our institution. Given the presence of symptomatic 

disease, the risk of occlusion, the presence of liver metastases 

alone, and in accordance with the European Neuroendocrine 

Tumor Society (ENETS) Consensus Guidelines, the patient 

underwent surgery.

A stenosing tumor was found in the terminal ileum. 

Lymph nodes that had increased in size were identified along 

the right colonic artery, ileum, and cecum. An ileotransversal 

terminolateral anastomosis was performed. Histopathologic 

examination revealed a malignant intestinal NET with lymph 

Figure 1 Histological examination with immunohistochemistry and hematoxylin-eosin staining (e/e).
Notes: (A) e/e 20× magnification; (B) chromogranin 20× magnification; (C) synaptophysin 20× magnification; (D) Ki-67 40× magnification.
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node metastases: NET G1;22 and pT3 pN1 pv1 pR0 G2 

(AJCC 2010). Postsurgical recovery was favorable, and the 

patient started therapy with OCT LAR 30 mg intramuscularly 

every 28 days. At 1-month follow-up, the patient had marked 

improvement in her clinical conditions, with a significant 

weight increase. After 3 months of medical treatment, a com-

plete clinical response with regression of symptoms, normal-

ization of chromogranin levels, and PS recovery from ECOG 

PS 2 to ECOG PS 0 were obtained (Table 1). A total body 

CT scan showed a single secondary nodular lesion in the liver 

of about 34×30 mm (versus 37×34 mm) (Figures 2A versus 

2B), with a slight decrease in its density. The other secondary 

lesions (present at the previous exam) were not clearly identi-

fied (Figures 3A versus 3B; Figures 3C versus 3D).

Thereafter, we submitted the case to the attention of our 

tumor board. We decided to re-evaluate the patient with a 

new total body CT scan after 2 months in order to confirm the 

clinical response in the liver to determine between performing 

hepatic surgery or a locoregional treatment (ie, transarterial 

embolization).

Discussion
This case report shows that OCT-based therapy is able to 

produce an objective response and clinical benefit in NET, 

whereas cytotoxic chemotherapy is rarely effective. SSAs 

are typically used to treat the symptoms caused by NET, 

but they are not used as a primary treatment to induce tumor 

shrinkage. In fact, in 70%–90% of patients, SSAs (OCT, 

lanreotide) are successful in the treatment of carcinoid syn-

drome. The antitumor effect of SSA appears to be weak, with 

an objective response rate of 10%, even if used at high doses. 

However, disease stabilization rates up to 50%–60% have 

been reported.22,23 The PROMID trial showed that OCT LAR 

significantly lengthens the time to tumor progression when 

compared with PBO in patients with functionally active and 

inactive metastatic midgut NET. Eighty-five patients were ran-

domized to receive Sandostatin LAR 30 mg (number [n]=42) 

or PBO (n=43). After 6 months of treatment, patients receiving 

the drug had a 66% reduction in the risk of disease progression 

compared with patients taking PBO (P=0.000072). Patients 

Table 1 after 3 months of OCT Lar 30 mg, an almost complete 
clinical response was observed in the patient, with symptom 
regression and ps recovery from eCOG ps 2 to eCOG ps 0

Symptomatic response Basal After 3 months

eCOG ps 2 0
Diarrhea (stools per day) 4–5 0
abdominal pain (VNrs) 6–7 0–1
Flushing (times per day) 4 0
Biochemical response
Chromogranin a level (U/L) 131.6 12.9

Abbreviations: VNrs, Verbal Numerical rating scale; OCT Lar, octreotide 
long-acting release; ps, performance status; eCOG, eastern Cooperative Oncology 
Group.

Length: 3.823 cm (39.149 pix)
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Figure 2 Liver metastatic NeT.
Notes: (A and B) Contrast-enhanced CT. (A) a double-contrast study of the stomach; the difference between the abdominal parenchyma visualized in the two examinations 
lies in the different degrees of filling of the stomach and in the patient’s different breaths. Before treatment, the hepatic lesion of the fourth segment shows inhomogeneous 
enhancement (yellow arrow). (B) After treatment, the lesion’s size and density remain stable (yellow arrow). This is SD according to both the RECIST and CHOI criteria.
Abbreviations: LVr, liver; rpV, right branch of the portal vein; sT, stomach; LKD, left kidney; spL, spleen; NeT, neuroendocrine tumor; CT, computed tomography; 
sD, stable disease.
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treated with OCT LAR had no tumor progression for a median 

of 14.3 months, as compared with 6 months for patients taking 

the PBO. This beneficial effect was seen in either functioning 

(hormone secreting) or nonfunctioning (nonsecreting) NET. 

The results suggested that OCT LAR 30 mg may have a direct 

antiproliferative effect in patients affected by NET.23

In this case report, symptom control was clearly obtained, 

resulting in an improvement in the patient’s ECOG PS 

(0 versus 2) (ECOG) (Table 1). At diagnosis, the patient 

complained of recurrent abdominal pain, weight loss  

(7 kg over 5 months), anorexia, asthenia, and facial and neck 

flush lasting for 6 months. Also, the patient reported at least 

three emergency hospital admissions for abdominal pain 

and subocclusive symptoms. Postsurgery, after just 1 month  

of OCT treatment, the patient, once again in the presence of  

smaller liver metastasis, showed a complete regression of 

symptoms.

In addition, it is paramount to underline that an objective 

response in the liver, with the disappearance of secondary 

lesions during CT scan, was observed. The exceptional 

nature of the case is that the aforementioned results were 

obtained after just 3 months of treatment. These clinical, 

Figure 3 Liver metastatic NeT.
Notes: (A–D) Contrast-enhanced CT. (A and C) Double-contrast study of the stomach. The difference between the abdominal parenchyma visualized in the two 
examinations lies in the different degree of filling of the stomach and in the patient’s different breaths. Before treatment, the hepatic lesions of the seventh and eighth segments 
appear as soft hypodense inhomogeneous lesions (yellow arrow). (B and D) after treatment, the lesions are not more appreciable.
Abbreviations: LVr, liver; sT, stomach; spL, spleen; LKD, left kidney; NeT, neuroendocrine tumor; CT, computed tomography.
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objective responses are commonly observed in metastatic 

colorectal cancer in patients treated with chemotherapy. The 

shrinkage obtained can lead the patient to liver resection or 

locoregional treatment, with a strong impact on survival 

time. In midgut metastatic NETs, this opportunity is rarely 

found using the SSAs alone and, of course, when it occurs, 

it can be due only to the proven antiproliferative activity of 

SSAs in NET.

In fact, the use of SSAs, especially OCT LAR, is recom-

mended for only a few years with antiproliferative purposes 

in functioning and nonfunctioning midgut tumors. Moreover, 

SSAs are the recommended first-line therapy in nonfunction-

ing, progressive, small intestinal G1 NET. The treatment may 

be considered in therapy-naïve, metastatic patients without 

a prior observation period of spontaneous tumor growth. 

Also, it remains unclear if there is an individual benefit with 

respect to improved prognosis and increased survival, espe-

cially if treatment is started early after the initial diagnosis, 

as compared to a “watch-and-wait” strategy until tumor 

progression occurs.22

In a recent randomized, double-blind, PBO-controlled, 

multinational study, some authors have demonstrated that 

lanreotide was associated with significantly prolonged 

progression-free survival among patients with metastatic 

enteropancreatic NETs of grade 1 or 2 (Ki-67 ,10%).24 The 

estimated rates of progression-free survival at 24 months 

were 65.1% (95% CI: 54.0–74.1) in the lanreotide group and 

33.0% (95% CI: 23.0–43.3) in the PBO group.24

However, there are no evidence-based data with respect 

to survival that support the early use of SSA. Thus, the extent 

of the disease and the tumor growth rate (in the case of prior 

observations of tumor growth) should be taken into account 

for the choice of the appropriate therapy. Thus, as in this case 

report, high tumor burden and/or high tumor growth rates 

may require early additional or alternative therapies. SSAs 

are usually used as a palliative treatment. The recommended 

dosage of OCT LAR for antiproliferative purposes is 30 mg 

intramuscularly per month, as in the PROMID trial. However, 

in many cases, the intent of NET therapy has been changed 

from palliative to curative with the improvements in surgical 

techniques and in combined strategies. Moreover, the very 

low toxicity profile of OCT allows for many combinations 

with other therapeutic procedures and/or agents.

There are no reports dealing with the use of therapy with 

SSA as a presurgery strategy. However, our case suggests that 

SSAs could be useful for downstaging and/or downsizing the 

well-differentiated NETs, and they could allow surgery to be 

performed. Such a presurgery therapy could be a promising 

tool in the management of patients with initially inoperable 

NET. Future studies in selected patients are needed to address 

this issue.

This case also shows that a multidisciplinary approach 

improves the choice of the best and most appropriate treat-

ment strategy. In fact, the presence of liver metastases largely 

influences the prognosis in all types of NET, and surgical 

resection with curative intent remains the gold standard in 

the treatment of liver metastases, achieving a survival rate 

of 60%–80% at 5 years with low mortality (0%–5%) and 

acceptable morbidity (close to 30%).

The use of SSA and surgery, as well as future targeted 

drugs, may increase the long-term control of some patients 

with advanced NET. An early multidisciplinary approach 

remains fundamental for the selection of the most appropri-

ate treatments to adopt.
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