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Abstract               
 

There is considerable controversy about the treatment of patients with malignant advanced 

pancreatic neuroendocrine tumors (PNETs). Aggressive surgery remains a potentially 

efficacious anti-tumor therapy but is rarely performed because of its possible morbidity and 

mortality. The purpose of this work is to describe a case of PNETs who underwent aggressive 

multivisceral pancreatic resection and the literature's review. Case report: A 52- year old man 

with no medical history, who presented for abdominal pain, recent constipation and 

intermittent rectal bleeding. Clinically, we found a tender mass of 10x7 cm in the left upper 

quadrant. Colonoscopy revealed an irregular lesion of 2 cm in the splenic flexure with 

histological diagnosis at biopsies suggesting a pancreatic neoplastic origin. Computed 

tomography (CT) of the abdomen demonstrated a large mass in the left pancreas invading the 

spleen and its vessels, the adjacent left transverse colon with sign of segmental extrahepatic 

portal hypertension. There were no liver metastases or suspected adenopathies. He underwent 

laparotomy with extended resection of the left pancreas, the spleen and the left colon. 

Histological examination confirmed a well differentiated PNET with Ki67 < 2%. The post 

operative course was uneventful. After 16 months of follow, the patient remains well. There is 

no sign of recurrence at CT. Conclusion: Many retrospective studies and the European 

neuroendocrine Tumors’ (ENETs) guidelines claim that debulking and aggressive surgical 

resection in locally advanced PNETs should be considered in selected patients because it is 

technically feasible with encouraging disease-specific survival. 
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Introduction 

 

PNETs are relatively rare and represent a 

heterogeneous group of tumors with varying 

biology behaviour and prognosis. They can 

be classified as functional or non functional. 

Advanced PNETs remain a difficult 

therapeutic challenge because of high 

malignant potential and resistance to 

conventional chemotherapy. Surgery with 

curative intent is the mainstay of treatment 

for these tumors, although, there have been 

recent developments with promising results 

by using novel agents like target therapy. 

We highlight an example of large PNET 

requiring multivisceral resection and we do a 

literature's review to demonstrate that such 

complex operations can be achieved safely. 

 

Case report 

 

A 52- year old man presented with a three 

month history of progressive upper 

abdominal discomfort and constipation with 

intermittent rectal bleeding. There was no 

medical history. Clinically, he possessed a 

firm left upper quadrant with tender mass of 

10x7 cm. Blood tests showed mildly anaemia: 

Hb : 10.2 g/dl. Because of recent change in 

his transit habits we performed a 

colonoscopy that revealed at the level of the 

splenic flexure an irregular formation 

without active bleeding. Endoscopic biopsies 

confirmed the neoplastic origin and its much 

suspected pancreatic origin, but they cannot 

distinguish between undifferentiated ductal-

type adenocarcinoma and endocrine tumor. 

Chromogranine A (CgA) level was elevated at 

2072 u/l. CT of the abdomen, showed a large 

pancreatic mass ( 10x7x5cm) invading the 

spleen and its vessels with segmental portal 

hypertension (PHT). The left transverse 

colon seemed in timely involved with the 

tumor (Fig.1). 

 
Figure 1-a: Computed tomography showing a huge tumor of the tail of the pancreas (7 x 10 

cm) 
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Figure 1-b: Invasion of the left colon with segmental portal vein hypertension 

 

 
 

Figure 1-C: invasion of the spleen and splenic vessels. 
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The stomach; the portal, superior mesenteric 

vein (SMV), the superior mesenteric artery 

(SMA) and the ceoliac trunk were not 

involved. The liver was free of disease and 

there was no suspected adenopathies 

particularly in the ceoliac and mesenteric 

space. At a multidisciplinary team meeting; 

consensus of opinion was that the patient 

should be offered resection. A midline 

laparotomy was performed. Exploration 

confirmed the left pancreatic mass invaded 

the spleen and its vessels, the adjacent 

transverse left colon, the great omentum 

with its gross veins (segmental PHT) that 

enrolled the tumoral mass. There was no 

metastasis in the liver at the visual and 

manual exploration. The SMV and SMA were 

identified in the infracolic compartment. 

Following mobilisation of the 

splenopancreatic mass with a dissection 

plane along the left Gerota’s fascia, the left 

renal vein and left adrenal gland were not 

invaded. The left transverse colon was also 

mobilised and the short vessels were divided. 

We performed a bloc resection consisting of 

the left pancreas, the spleen, the great 

omentum and the left transverse colon. The 

neck of the pancreas was then transacted. 

The specimen was removed from the 

abdomen. (Fig.2). 

 

 
 

Figure 2 Operative specimen: a- En bloc resection comprising the spleen, the left pancreas 

and adjacent left transverse colon. b- The pancreatic tumor invading the adjacent colon 

(arrow) 

 

  

Reconstruction involved a side-side colo-

colic anastomosis. The pancreatic stump was 

closed with interrupted non resorbable 

suture (Prolen 4/0) with elective closure of 
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the main pancreatic duct. The abdomen was 

drained and closed. Operative time was three 

hours with an estimated blood loss of 250 ml. 

Histopathological examination revealed a 

well differentiated PNET with 10 cm in 

diameter, with local invasion of the adjacent 

colon but all microscopic margins were clear 

(Fig.3). The mitotic rate was three mitosis 

per 10 HPL, and the Ki 67 proliferative index 

was < 2% (Fig.3).  

 

 
 

Figure 3: Macroscopic view of the specimen after formalin fixation 

 

The post operative course was uneventful. He 

was discharged from hospital at 10th day. The 

diagnosis of well differentiated pancreatic 

NET grade 1 is retained. There is no 

indication for adjuvant chemotherapy.  

Follow up showed a good functional recovery 

from surgery. The patient remains well 16 

months following resection. CT scans at 3, 6  

and 12 months showed no evidence of 

recurrence and the Chromogranine A level is 

decreased with sub normalization at 16 

months of follow up.            

 

Discussion 

 

PNETs are rare neoplasms accounting for 

less than 3% of all pancreatic neoplasms [1-

5]. They may be categorised as functional or 

non functional tumors based on the 

characteristic clinical syndrome they cause 

owing to specific hormone synthesis and 

secretion. Except for insulinoma; PNETs are 

malignant in more than 50-60% of cases. In 

various studies, 50 to 70% of patients with 

advanced disease have died within 5 years of 

tumor progression [1, 3, 4-6]. 

 

Our case report is particular because of its 

mode of revelation inherent to the 

involvement of adjacent left transverse colon 

causing transit change and rectal bleeding, 

the segmental PVH which had complicated 
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the surgical procedure in this advanced stage 

tumor; and finally; the debulking and 

aggressive surgery that was attempted with 

the hope of achieving a long term disease 

free- survive. 

 

 The natural history of PNETs is difficult to 

predict despite advances in staging, grading 

and classification system. To enhance clinical 

decision making utility, these systems have 

recently been rationalised by ENETs in the 

form of clinical guidelines for diagnosis and 

management [7]. It is obvious that PNETs 

were more favourable than exocrine cancer 

in terms of outcomes and should therefore be 

addressed differently [1, 5, 8, 9]. Surgery is 

the only potentially curative treatment for 

these tumors because chemotherapy and 

radiation therapy have not demonstrated any 

significant antitumor effects [1,5,9]. 

Furthermore, if all of the tumor can be 

removed with extensive surgery; the 

duration and quality of life may be greatly 

enhanced [9]. Multivisceral resection is 

defined as the resection of the pancreas and 

other organs not usually included in standard 

pancreatic operation [8]. The role of 

cytoreductive surgery remains controversial. 

Retrospective analyses have shown some 

survival benefit following surgery for locally 

advanced disease. In the retrospective study 

of Abou Hilal et al. [10], there has been a 

compiling 12 consecutive patients who 

underwent multivisceral en bloc resection 

for PNETs with a median of three additional 

organs resected. There were no post 

operative mortality and five patients 

experienced complications. They concluded 

that an aggressive approach is technically 

feasible and in selected patients can be 

achieved with low mortality and acceptable 

morbidity.  

 

Resection of these advanced tumors is so 

desirable to ameliorate the mass effect; 

which can be fatal; and to reduce the 

incidence and severity of debilitating 

endocrine symptoms.  

 

In the retrospective series published by Klein 

et al. [11], they analyse 41 patients who had 

consecutive resection for PNETs. Thirteen of 

whom underwent extended surgical 

resection in addition to pancreatic resection. 

There was no death in hospital stay. Patients 

who underwent extended resection had 

similar disease-specific survival to those who 

had pancreatic resection alone but with 

higher frequency complications. 

Furthermore, patients who had liver 

resection for metastases had similar disease 

specific survival to those without liver 

metastases. Other retrospective studies 

demonstrated the same results and 

concluded that conventional 

contraindications of surgical resection, such 

as SMV invasion, nodal or distant metastases, 

should be reconsidered in patients with 

advanced PNETs [12-17]. However, despite 

these conclusions, this evidence (as 

articulated in the ENETS guidelines) suffers 

from a heterogeneous patient/ tumor cohort 

and multimodality treatment strategies that 

make conclusions regarding aggressive 

surgery difficult to propose [7,11,17]. 

 

With regard to liver metastases, a number of 

studies have shown that combined or staged 

resection and small volume metastatic liver 

disease improves survival outcomes 

[5,11,15-19]. ENETS guidelines [7] suggest 

that resection should only be reserved if at 

least 90% of the volume's tumor can be 

removed. In the study by TOUZIOS et al [18]; 

the median and 5- year survival rate were 

only 20 months and 25% for patients with 

their liver metastases treated in a non 

aggressive way, versus > 96 months and 72% 

for a group of patients who underwent 

hepatic resection and /or radiofrequency 

ablation of their liver disease. In the study by 

Fendrich et al [19], 27 patients with 

metastases from PNETs were treated 

surgically and a 5, 10 and actuarial 25-year 

survival rate of 81%, 72%, and 36% 

respectively, was achieved. In the setting of 

PENTs with unresectable liver metastases, 

Capruso et al [20], in their systematic review, 

conclude that the resection of the primary is 

not recommended except for selected low 

risk patients with life-threatening symptoms 

due to complications of the primary lesions. 
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Solorzano et al [21], reported survival data 

for 163 patients with PNETs. Among those 

with localized disease, an additional survival 

advantage was demonstrated for patients 

who underwent complete resection of the 

primary tumor, compared to those with 

unresectable tumors (7.2vs 5.2 years). The 

management of these inoperable patients 

may involve a spectrum of multimodality 

therapy. In highly selected cases, even liver 

transplantation may be considered [7, 10, 21-

26]. A number of biologically targeted agents 

targeting the VEGF and m TOR signalling 

pathways have recently shown promise, with 

recent trials showing treatment with the 

VEGF tyrosine kinase inhibitor SUNITINIB or 

the mTOR inhibitor EVEROLIMUS improves 

progression free survival in patients with 

advanced PENTs [24-28]. The high rate of 

somatostatine receptor expression in PNETs 

also provides a rationale for peptide receptor 

radio nucleotide therapy in patients with 

inoperable or metastatic disease. The most 

frequently used radionucletides for targeted 

radiotherapy are Yttrium (90Y); and 

Lutetium (177LU) [28-31]. 

 

Future studies will likely build on these 

results; further improving therapeutic 

options for patients with advanced PNETs. 

 

Conclusion 

 

In conclusion, our case report and 

bibliographic findings suggest that surgical 

debulking in patients with advanced PNETs 

should be increasingly considered if all gross 

tumors can be safely removed. This extensive 

surgery can be performed with acceptable 

mortality rate. Although long-term cure can 

only be achieved in a proportion of patients 

with malignant PNETs, significant long-term 

palliation can be achieved.  Its use coupled 

with adjuvant medical treatment 

(Somatostatin analogues, radiolabeled 

somatostatin analogues, or chemotherapy) 

should be systematically studied. This 

combination may result in enhanced survival 

rates.  
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