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INTRODUCTION 

Neuroendocrine tumors of the gastrointestinal tract are 

rare. Existence of primary nodal gastrinoma is rare and 

mired with controversies as to whether it is a primary nodal 

disease or a metastasis to a lymphnode from primary in the 

pancreas or gastrointestinal tract.1,2 They usually occur in 

the nests of embryonic tissue and lymph nodes in the 

region of gastrinoma triangle. Rarely the nodes may be 

located outside the Passaro triangle.3 Here we report one 

such case of gastrinoma with only discern-                                                            

 

able nodal disease located outside the confines of the 

conventional gastrinoma triangle and discuss the relevant 

available literature.  

CASE REPORT 

A 35-year-old gentleman presented with history of severe 

upper abdominal pain, heartburn and loose stools for 9 

months. The patient had undergone multiple surgeries in 

the past, for upper abdominal pain and peptic ulcer disease 

viz, truncal vagotomy and gastrojejunostomy 23 years 

back, operation for perforated duodenal ulcer 22 years 
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back and laparoscopic cholecystectomy 12 years back. The 

patient had presented to us with the following 

investigations. An upper GI endoscopy showed the 

presence of a gastrojejunostomy with multiple ulcers and 

a polyp at anastomotic site and jejunal ulcers were noted.  

A contrast enhanced CT Scan of the abdomen showed a 

well-defined rounded soft tissue density lesion with 

smooth margin and peripheral ring like calcification 

medially located in retro pancreatic location (separate 

from pancreas and great vessels), 23×26 mm showing 

homogeneous post contrast enhancement. Another oval 

shaped non-calcified lesion measuring 20×11 mm seen 

right of the lesion with possibility of being a lymphnode 

(Figure 1). An endoscopic ultrasound reiterated the CT 

findings and showed presence of two hyper echoic 

rounded lymph nodes with peripheral calcification largest 

measuring 26×20 mm. Fine needle aspiration cytology 

conducted under endoscopic USG guidance and was 

suggestive of neuroendocrine tumor. In 68 Ga- 

DOTANOC whole body PET CT an isodense, mildly 

contrast enhancing well defined lesion with minimal 

peripheral calcification and increased radiotracer uptake 

was noted in the preaortic location, at the D11-12 vertebral 

level (Figure 2). Also noted were two non-contrast 

enhancing sub centimetric lymph nodes in preaortic region 

medial to the lesion without radiotracer uptake. The serum 

biochemical tumor marker levels revealed a high serum 

gastrin levels with normal parathyroid hormone and 

calcium levels (serum gastrin= 1497 pg/ml, normal 

range=13-115 pg/ml, serum parathyroid hormone=47 

pg/ml, normal=18-88 pg/ml and serum Ca=9.0 mg/dl) 

Patient was taken up for elective exploratory laparotomy. 

Per operative findings were as follows: a lesion of 3×2 cm 

was present 5 cm above the superior border of body of 

pancreas. The mass was excised and sent for frozen section 

which confirmed the possibility of it being a 

neuroendocrine tumor. One small adjacent node and 

another nodule were also excised and sent for HPE. There 

were no other lesion palpable in duodenum, pancreas, 

stomach and peri-aortic/aortocaval region. There were no 

operative complications and the postoperative recovery 

was uneventful. The final histopathology showed a low-

grade neuroendocrine tumor. Ki67 <1%, tumor was 

positive for nonspecific esterase and chromogranin. 

One of the excised adjacent lymph-node showed reactive 

hyperplasia with sinus histiocytosis and the other showed 

foreign body giant cells along with fibrocollagenous 

tissue. Three months after the surgical excision of the mass 

the patient was advised an upper gastrointestinal 

endoscopy which revealed complete healing of ulcers at 

the gastrojejunostomy site as well as the jejunal ulcers and 

a snare polypectomy was done of the gastric polyp at the 

anastomotic site. Histopathology of the polyp showed it to 

be a hyperplastic polyp. Post-operative serum gastrin 

levels at 1 year follow up was normal (96 pg/ml). Patient 

is relieved of his symptoms and is currently not on any acid 

suppressive therapy.  

 

Figure 1: CECT showing well-defined rounded soft 

tissue density lesion with smooth margin and 

peripheral ring like calcification located in retro 

pancreatic location. 

 

Figure 2: 68 Ga- DOTANOC whole body PET CT 

showed an isodense, mildly contrast enhancing well 

defined lesion with minimal peripheral calcification 

and increased radiotracer uptake in the preaortic 

location. 

DISCUSSION 

Zollinger Ellison syndrome is an endocrinopathy that 

presents with multiple recurrent and refractory peptic 

ulcers in the gastrointestinal tract due to hypersecretion of 

gastrin. Gastrinomas are rare neoplasia that may result in 

zollinger ellison syndrome and can occur sporadically or 

in association with multiple endocrine neoplasia (men 1). 

Our patient had undergone two surgeries related to peptic 

ulcer disease viz a truncal vagotomy and 

gastrojejunostomy 23 years back and an operation for 

duodenal ulcer perforation a year later. He also underwent 

a cholecystectomy for recurrent upper abdominal pain. His 

recent endoscopic finding of ulcers at gastrojejunostomy 

site as well as jejunal ulcers and raised gastrin levels were 

pathognomic of zollinger ellison syndrome. 

It has been reported that in approximately 30% of sporadic 

gastrinomas localization with preoperative imaging and 

exploration may be negative as was in our case wherein 

the diagnosis and presumably localization of gastrinoma 
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was elusive despite a long-protracted history of peptic 

ulcer disease and its complications.1 In addition to 

conventional methods of abdominal imaging, adjuncts like 

intraoperative USG, MRI intaroperative endoscopy and 

transillumination explorative duodenotomy have been 

advocated by authors to locate the primary and metastatic 

disease.1,2 Endoscopic USG has been found to be highly 

sensitive in pancreatic neuroendocrine tumors.4 The 68 

Ga-DOTATATE PET/CT has been reported equivalent to 

a combination of SRS, MRI and thoraco-abdominopelvic 

CT for neuroendocrine tumors.5 In our case an abdominal 

CT and endoscopic USG showed a calcified lesion in the 

preaortic region. EUS guided FNAC were suggestive of 

neuroendocrine tumor and increased uptake in 68 Ga-

DOTANOC PET/CT along with increased serum gastrin 

levels helped in further confirmation and localization of 

the disease. Incidence of of calcification in primary nodal 

gastrinoma is not known however calcification in 

pancreatic neuroendocrine tumors is rare and often 

associated in gastrinomas with aggressive disease 

particularly with lymph node and liver metastasis.6 In 

gastrinomas associated with men syndrome a possibility of 

metastatic calcification due to hyperparathyroidism may 

be postulated but in our patient the serum parathyroid and 

calcium were conspicuously normal ruling out the 

possibility of men syndrome.  

The diagnosis of a primary nodal gastrinoma an ill-defined 

controversial entity is based upon findings of exclusively 

nodal disease particularly in the peripancreatic region 

mostly in the gastrinoma triangle and normalization of 

serum gastrin levels post resection.7-9 Primary nodal 

gastrinoma as a distinct clinical entity has been reported in 

literature and may be present in upto 10% of sporadic 

cases.8,10-14 In a single institution study of 39 consecutive 

cases of gastrinoma 11 were found to be primary nodal 

gastrinoma.7 In another retrospective study of 

extrapancreatic gastrinomas 2/23 cases of extrapancreatic 

gastrinomas were nodal gastrinomas.14 The problem 

envisaged with diagnosis of a primary nodal gastrinoma is 

to differentiate it from a metastatic node from a primary 

elsewhere as a metastatic disease may portend a poorer 

outcome.1 Therefore, it is imperative to have a thorough 

preoperative investigation to look for primary and 

metastatic disease as was done in our case. The EUS and 

CT scan findings of an exclusive preaortic node as also the 

68 Ga-DOTANOC PET/CT findings of exclusive uptake 

only in preaortic node were suggestive of the diagnosis of 

primary nodal gastrinoma as there were no other obvious 

primary site discernable. Normalization of serum gastrin 

levels post resection of the preaortic node further reiterated 

the diagnosis of existence of exclusive isolated nodal 

disease in the scenario and clinched the diagnosis. The 

presence of the inflammatory polyp in the stomach at the 

gastrojejunostomy site did raise a small probability 

initially of whether it could be a possible primary tumor, 

however the preoperative biopsy and non-uptake of 

radiotracer in 68 Ga-DOTANOC PET/CT and 

subsequently the final histopathology of snare 

polypectomy done ruled out possibility of it being a 

primary lesion and reconfirmed the diagnosis of a primary 

nodal disease.  

It has been claimed that all nodal gastrinomas may be 

metastasis from occult gastrointestinal or 

hepatobiliary/pancreatic primary and rarely as primary 

nodal.8 It was observed that in a certain percentage of 

patients with primary nodal gastrinomas, duodenal 

microgastrinomas were detected in prolonged follow up 

(>10 years).13 Occult duodenal gastrinomas are associated 

with regional nodal metastasis in 60% cases and an 

aggressive approach has been advocated with systematic 

lymphadenectomy to extirpate the disease.15 Occult 

submucosal gastrinomas have also been incidentally 

observed in patients being treated with gastrectomy as a 

method of gastric acid suppression in patients with 

hypergastrinema.16 Microgastrinomas have been 

incriminated as a cause for failed surgery in ZES.17 An 

explorative duodenotomy or intraoperative adjuncts like 

endoscopy and USG has been advocated by some authors.2 

The significance of routine use of duodenotomy to detect 

duodenal microgastrinomas as proposed earlier needs to be 

re-evaluated, in an era of 68 Ga-DOTANOC PET/CT as 

most authors advocating explorative duodenotomy had not 

investigated its use in their study.2,10,17  

Despite the above existing deterrents primary nodal 

gastrinomas exist as a distinct entity and may not 

necessarily be a metastatsis from an occult primary. 

Histopathological studies have shown the rare (<1%) 

presence of neuroendocrine cells in the lymph nodes of the 

peripancreatic region thus substantiating the possibility for 

the origin of an exclusive primary nodal gastrinoma, even 

though their potential to secrete hormones is not known.18 

Another point of contention that needs to be noted in this 

regard is that unlike metastatic nodal gastrinoma with a 

primary elsewhere wherein a poor disease free survival is 

portended, a primary nodal gastrinoma without any 

evidence of disease elsewhere viz the gastrointestinal 

hepatobiliary or pancreatic region have been reported to 

have a good prognosis and disease free survival to the 

extent of 18 years have been documented.8,15,19,20 Primary 

nodal gastrinomas often do well after isolated excision of 

the node and more extensive procedures like 

pancreaticoduodenectomy is not deemed necessary in 

view of the long survival benefits portrayed with limited 

procedures and high morbidity of extensive resection.2,12 

A 23-year history is noted in our patient of having 

undergone treatment for peptic ulcer disease and its 

complication is presumed to be due to the gastrinoma 

which evaded detection. The long history and low-grade 

histopathology of the lesion further reiterates the indolent 

nature of the disease in our case and validates the diagnosis 

of primary nodal gastrinoma rather than metastasis to 

lymph node from a gastrinoma elsewhere in the 

gastrointestinal tract wherein a higher grade tumor and 

much poorer outcome would have been anticipated as 

discussed above. 
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Most occult gastrinomas have been reported to be located 

within the confines of the boundaries of gastrinoma 

triangle defined as follows : superiorly by the junction of 

the cystic and common bile ducts, inferiorly the junction 

of the second and third portions of the duodenum, and the 

junction of the neck and body of the pancreas medially.21 

Nevertheless, the primary tumor in a gastrinoma can be in 

the duodenum, pancreas, lymph nodes, hepatobiliary tract 

or rarely in ovaries heart omentum and jejunum.1 Primary 

nodal gastrinomas have been classically defined to be 

located within the confines of the well-defined 

‘gastrinoma triangle’.19-21 Extrapancreatic gastrinomas 

outside the confines of the above triangle has been rarely 

reported.3 In our patient the node was located in the 

peripancreatic region but outside the limits of boundaries 

of the defined gastrinoma triangle adding to the further 

rarity of the presentation.  

CONCLUSION 

Primary nodal gastrinomas may present de novo as 

isolated nodal disease in the peripancreatic region. Its 

location outside the confines of the gastrinoma triangle 

should not be a deterrent in the diagnosis. A thorough 

preoperative workup with advanced imaging techniques 

like endoscopic USG and 68 Ga-DOTANOC PET/CT aids 

the diagnosis. Limited resection of the nodal disease can 

lead to regression of symptoms and help achieve 

eugastrinemic levels. Primary nodal gastrinomas have a 

better outcome than metastatic nodal disease from an 

occult gastrinoma. 
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