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Summary

Non-functional pancreatic neuroendocrine tumours (NETs) can present with advanced local or distant (metastatic) disease 

limiting the possibility of surgical cure. Several treatment options have been used in experimental neoadjuvant settings 

to improve the outcomes in such cases. Peptide receptor radionuclide therapy (PPRT) using beta emitting radiolabelled 

somatostatin analogues has been used in progressive pancreatic NETs. We report a 55-year-old female patient with a 

12.8 cm pancreatic NET with significant local stomach and superior mesenteric vein compression and liver metastases. 

The patient underwent treatment with [177Lutetium-DOTA0,Tyr3]octreotate (177Lu-octreotate) for the treatment of local 

and metastatic symptomatic disease. Six months after 4 cycles of 177lutetium-octreotate, resolution of the abdominal 

complaints was associated with a significant reduction in tumour size and the tumour was rendered operable. Histology 

of the tumour showed a 90% necrotic tumour with abundant hyalinized fibrosis and haemorrhage compatible with 

PPRT-induced radiation effects on tumour cells. This report supports that PPRT has a role in unresectable and metastatic 

pancreatic NET.

Background

Pancreatic neuroendocrine tumours (NET) presenting 
with metastatic disease (stage IV disease) are an 
important clinical challenge with a 5‐year survival 
rate of approximately 35% (1). Although surgical 

treatment is considered the only curative option for 
localized pancreatic NETs, this is not usually the case for 
patients presenting with locally advanced or metastatic 
disease. In these patients, a significant local mass effect 
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Learning points:

•• PRRT with 177Lu-octreotate can be considered a useful therapy for symptomatic somatostatin receptor-positive 

pancreatic NET.

•• The clinical benefits of PRRT with 177Lu-octreotate can be seen in the first months while tumour reduction can be 

seen up to a year after treatment.

•• PRRT with 177Lu-octreotate was clinically well tolerated and did not interfere with the subsequent surgical 

procedure.

•• PRRT with 177Lu-octreotate can result in significant tumour reduction and may improve surgical outcomes. As such, 

this therapy can be considered as a neoadjuvant therapy.
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with arterial or venous invasion and significant liver 
metastasis can render stage IV patients inoperable (2). 
Neoadjuvant treatments for advanced NET patients are 
considered experimental, but in a few selected cases, 
they have been shown to be successful for stabilizing 
the disease or even allowing down-staging of both the 
primary tumour and its metastasis (3). Although PPRT is 
considered a second- or third-line therapy for progressive 
somatostatin receptor (SSTR)-positive pancreatic NETs 
(1), it has been recently shown to be an effective and 
safe neoadjuvant treatment option in a few case reports 
and small case series of advanced inoperable pancreatic 
NET patients (4, 5).

We report on a patient with an advanced symptomatic 
and inoperable stage IV pancreatic NET with lymph 
node and liver metastases. In this case, treatment with 
177Lu-octreotate induced not only resolution of symptoms, 
but also a surprising macroscopic disappearance of hepatic 
and lymph node metastasis and allowed successful R0 
surgery.

Case presentation

We report on a 55-year-old female patient who was 
evaluated in her local hospital for an 18-month clinical 
history of severe abdominal pain, nausea, vomiting and 
weight loss. She had no complaints of secretory diarrhoea 
or complaints suggestive of high or low blood glucose. 
On physical examination, a palpable epigastric mass was 
detected and further diagnostic work-up led to a diagnosis 
of a grade 2, stage IV metastatic pancreatic NET.

Investigation

Blood analysis revealed haemoglobin of 8.2 mmol/L 
(13.2 g/dL), leucocytes of 5.5 109/L and thrombocytes of 
142 × 109/L, a creatinine level of 68 μmol/L, normal liver 
enzymes, normal blood glucose and normal potassium 

levels and an elevated chromogranin A of 2050 μg/L 
(reference value (RV) < 94 μg/L).

Abdominal CT showed a 12.8 cm mass in the 
pancreatic body with compression of the stomach and 
the superior mesenteric vein a 37 mm lymph node 
metastasis in the gastrohepatic ligament and several 
multilobar liver metastases (Fig.  1A). An 111indium-
pentetreotide scintigram showed pathological uptake 
in the pancreatic tumour, pathologic lymph node and 
liver lesions as described on CT (Fig. 2A). Biopsy showed 
a well-differentiated grade 2 neuroendocrine tumour 
(Ki-67 index of 3%) with positive immunostaining for 
chromogranin, synaptophysin and the somatostatin 
receptor subtype 2a (SSTR2A) receptor.

A multidisciplinary tumour board proposed the 
patient for PPRT treatment with 177Lu-octreotate for 
control of the symptomatic advanced disease.

Treatment

The patient underwent 4 treatment cycles with 
177Lu-octreotate between January and August 2015 after 
111indium-pentetreotide scintigram showed a Krenning 
scale grade 3 uptake (higher than normal liver), with 
a cumulative administered activity of 30.6 GBq. The 
treatment had no major side effects. While the first 24-h 
post therapy scan after the first cycle of 177Lu-octreotate 
showed an accumulation of 177Lu-octreotate in accordance 
with baseline 111Indium-octreotide scintigraphy, the 
following 3 treatment cycles showed a progressive lower 
accumulation 177Lu-octrotate in the known pathological 
lesions suggesting a reduction in tumour mass. After 
the second treatment cycle, the patient already reported 
a significant improvement in abdominal complaints 
and after the third cycle, a volume reduction in the 
pancreatic lesion was observed. At the end of the 4 
therapy cycles, the patient again reported a significant 
decrease in her abdominal complaints, improved quality 

Figure 1
Abdominal CT before PPRT (A) and after PPRT (B) and after surgery (C). Abdominal CT showing a 12.8 cm pancreatic NET with stomach compression 
(arrow). Abdominal CT 6 months after PPRT showing a 5 cm reduction in the primary pancreatic NET size, with significant decompression of the stomach 
cavity (arrow).
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of life and weight loss stoppage (an increase from 69 to 
71.7 kg was observed). Laboratory showed a decrease in 
chromogranin A level from 2050 to 97 μg/L (RV < 94 μg/L) 
without anaemia.

Outcome and follow-up

Abdominal CT performed 2  months after the last 
treatment cycle of 177Lu-Octreotate showed a decrease 
in the solid component of the pancreatic body tumour 
from 12.8 to 9.0 cm, with no visible compression of the 
superior mesenteric vein, a disappearance of the 37 mm 
lymph node metastasis and a significant decrease in size 
of the pre-existing liver metastases. A subsequent CT scan 
6 months after the last treatment cycle of 177Lu-octreotate 
showed a further decrease in the pancreatic body mass 
(from 9.0 to 7.8 cm) and disappearance of most of the 
liver metastases (Fig.  1B). The plasma chromogranin A 
levels was 30 μg/L (RV < 94 μg/L). At this stage, a distal 
pancreatectomy plus splenectomy was performed. 
No major surgical complications were observed. 
Histopathology showed a well-differentiated NET of 
the pancreas with positive immunohistochemistry for 

synaptophysin, chromogranin, SSTR2A receptor and a 
Ki-67 index of 1%. Significant PRRT-related radiation 
effects were observed with necrosis in over 90% of the 
tumour and abundant hyalinization, sclerosis and 
haemorrhagic areas (Fig. 3B). Two out of 10 lymph nodes 
were found to have nodal metastasis with extensive 
hyalinization and sclerosis.

Five months after surgery, 68gallium-octreotate 
positron emission tomography-CT (PET-CT) showed 
disappearance of the pancreatic and lymph node lesions 
and only tracer accumulation in a focal 9 mm liver lesion 
(Fig. 2B). Subsequently, this pancreatic NET liver metastasis 
was surgically completely removed and histologically 
confirmed. The patient was tumour-free one year after 
wedge resection of the liver. This was exactly 3 years after 
the start of PRRT with 177Lu-octreotate.

Discussion

Pancreatic NETs are uncommon tumours and a significant 
proportion of patients presents with locally advanced 
disease (compression or invasion of adjacent structures, 
including blood vessels) and or metastatic disease at 
diagnosis (6).

Locally advanced disease may exclude the patient from 
the only potential curative treatment (R0 excision) (7). In 
this context, several locally advanced pNET are deemed 
unresectable because patients who undergo resection 
with a macroscopic positive margin have a similar overall 
survival as those who do not undergo resection. The risk 
of macroscopic positive margin increases with increasing 
tumour contact to the major arteries or veins such as a 
greater than 180 degrees encasement of the superior 
mesenteric artery (SMA), any celiac artery abutment, 
unreconstructable superior mesenteric vein (SMV)/portal 

Figure 2
Initial diagnostic 111indium-octreotide scintigraphy SPECT-CT (A) showing 
pathological uptake of the radioligand in the pancreatic tumour and a 
68Gallium DOTATE-PET-CT (B) showing complete disappearance of the 
pancreatic lesion after surgery.

Figure 3
Haematoxylin and eosin (HE) staining showing 
the difference in the cellular component between 
the biopsy (A) (before PPRT with 177Lu-octreotate) 
and the surgical specimen (B) (after PPRT) of the 
pancreatic NET. Micrographs with similar 
magnification I—I = 400 µm. The arrows highlight 
the reduction in the cellular component and the 
increase in both the nuclear and cytological size 
after PPRT treatment. This haematoxylin and 
eosin (HE) staining of the pancreatic lymph node 
resection specimen (C) shows the extensive 
177Lu-octreotate treatment effect: significant 
hyalinization and sclerosis of the lymph node 
metastasis is seen (arrows) with no residual 
tumour cells left.
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vein (PV) occlusion or aortic invasion or encasement. 
However, in selected patients with large pNETs, and in 
centres with appropriate surgical experience, aggressive 
surgery for locally advanced tumours can be considered, 
when the benefit-risk ratio is considered favourable 
(8). In patients with both local and metastatic disease, 
surgical resection of primary tumour was associated with 
an increase in both cancer-specific survival and overall 
survival (7).

Randomized controlled studies on the best sequential 
order of treatments for locally advanced pNETs are 
lacking (9). On one hand based on previous encouraging 
experience with pancreatic adenocarcinomas, 
neoadjuvant therapy followed by surgical treatment 
in responders has been tried as a therapeutic option 
in locally advanced pancreatic NET patients. Several 
therapeutic options have been described mainly in case 
reports or small case series. These include biological agents 
(sunitinib or everolimus), systemic chemotherapy, arterial 
embolization, chemoembolization, radiofrequency 
ablative therapy, cytoreductive surgery and PPRT. 
Recently, a retrospective positive experience has been 
reported on neoadjuvant PPRT-induced tumour down-
staging (successful surgical R0/R1 surgery in 31% of cases 
without major adverse effects) (5). On the other hand, a 
sequential approach of surgery followed by PPRT has been 
proposed as having a radiobiological rationale (surgical 
debulking would reduce the tumour burden allowing 
higher radiation concentrations to smaller lesions). This 
approach has shown on a nonrandomized prospective 
study, a progression-free survival but not an overall 
survival advantage (10). Considering the lack of high-
quality evidence at present, the best sequential approach 
to local and metastatic pNET remains a matter of debate 
and as such, each case should be discussed on a regular 
basis in a multidisciplinary tumour board.

In the reported case, PRRT with 177Lu-octreotate was 
well tolerated and not only lead to resolution of the severe 
abdominal pain but also increased the odds for successful 
surgery. In fact, this treatment should, therefore, be 
considered as neoadjuvant PRRT. As previously described, 
177Lu-octreotate PRRT did not negatively impact 
subsequent surgery despite its radiation effects being 
clearly apparent in the tumour tissue: extensive tumour 
necrosis associated with abundant hyalinization, sclerosis 
and tissue haemorrhage (Fig.  3C). These histological 
results have only been documented in a few cases of 
successful PPRT-induced tumour regression (5). Although 
symptomatic relive occurred shortly after 177Lu-octreotate 

PRRT, progressive tumour regression, due to radiation 
damage, was observed 6 months after the last treatment 
cycle compared to the 2-month evaluation. As such, the 
timing for surgery should take into account the ongoing 
tumour shrinkage, which has been consistently described 
up to one year after the last treatment cycle (10).

In conclusion, we report the use of 177Lu-octreotate 
as a useful neoadjuvant therapy in a locally advanced 
somatostatin receptor subtype-positive pancreatic NET, 
although this therapy was initially only considered for 
tumour control.
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