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ABSTRACT 
Context Groove pancreatitis is a distinct form of chronic pancreatitis affecting the space surrounded by the pancreatic head, 
duodenum and common bile duct. It is an uncommon pancreatic disease with challenging imaging diagnosis that can lead to surgical 
dilemmas. The purpose of this study is to report a case and review the current clinical, radiological and pathological characteristics 
of groove pancreatic carcinoma and groove pancreatitis. Case report A 58-year-old man, with a history of alcohol excess, presented 
with a 4 month history of upper abdominal pain associated with weight loss and vomiting. Failed duodenal dilatation led to 
gastroenterostomy with biopsies showing chronic inflammation. Further presentation with jaundice and pancreatic groove mass led 
to a Whipple’s pancreaticoduodenectomy. Histopathology report demonstrated cystic areas in both medial and lateral walls of his 
duodenum microscopically consistent with groove pancreatitis and a moderate to poorly differentiated adenocarcinoma. Conclusion 
Several studies have been attempted to clarify the points of differentiation between carcinoma and pancreatitis in the groove area. 
This discrimination has been proved to be difficult; frequently the definitive diagnosis is only obtained after surgical intervention. 
This condition should be considered when making the differential diagnosis in pancreatic groove pathology and duodenal stenosis. 
 
INTRODUCTION 
 
In 1982, Stolte et al. coined the term ‘‘groove 
pancreatitis’’ and described it as a special form of 
segmental pancreatitis characterized by fibrous scarring 
of the anatomic space between the dorsocranial part of 
the head of the pancreas, the duodenum and the 
common bile duct. This type of pancreatitis has been 
reported under various names in the literature including 
paraduodenal pancreatitis [1, 2], cystic dystrophy of 
heterotopic pancreas [3, 4], pancreatic hamartoma of 
duodenum [5], myoadenomatosis and peri-ampullary 
duodenal wall cyst. Becker and Mischke in 1991 
classified groove pancreatitis into a pure form and a 
segmental form [6]. Groove pancreatitis in the pure 
form involves the groove only, with preservation of the 
pancreatic parenchyma and the main pancreatic ducts. 
The segmental form of groove pancreatitis involves 
both the groove and the head of the pancreas with 
stenosis of the pancreatic duct causing upstream 
dilatation [1]. 
Clinically, this particular pancreatic inflammation is 
found predominantly in male patients (40-50 years) 

with a history of alcohol abuse. The clinical setting is 
similar to the usual form of chronic pancreatitis, but 
recurrent vomiting, attributable to marked duodenal 
stenosis with impaired motility and weight loss, tends 
to be more pronounced in groove pancreatitis [2, 4]. 
Jaundice develops in 20% of the patients [1, 2] and, if 
present, often fluctuates, in contrast to the continuously 
progressive jaundice found in patients with pancreatic 
carcinoma [5]. 
Recently, reports have described pancreatic cancers 
arising from the groove, called pancreatic groove 
carcinoma [7, 8, 9, 10]. Several studies have been 
attempted to clarify the points of differentiation 
between carcinoma and pancreatitis in the groove area 
[7, 11, 12]. This discrimination has been proved to be 
difficult; frequently the definitive diagnosis is only 
obtained after surgical intervention. 
The purpose of this study is to report a case and review 
the clinical, radiological and pathological 
characteristics of groove pancreatic carcinomas and 
groove pancreatitis. We try to show that groove 
pancreatitis can coexist with pancreatic carcinoma or 
may even mask it. We further discuss the relevant 
radiological features which may help differentiate these 
two pathologies, which should form part of the 
differential diagnosis of any groove pathology. 
 
CASE REPORT 
 
A 58-year-old male, with a history of alcohol excess, 
presented with 4 months of upper abdominal pain 
associated with weight loss and vomiting. The patient 
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was initially admitted and managed at a primary 
hospital where US and CT were carried out and a 
diagnosis of groove pancreatitis was made 
Duodenoscopy revealed gastric outflow obstruction 
secondary to duodenal stenosis and attempts at 
dilatation failed. There was no mucosal ulceration or 
erosion seen at site of stenosis. Biopsies at D1 and D2 
were taken and revealed chronic active duodenitis. He 
underwent a gastrojejunostomy and truncal vagotomy 
as he did not tolerate enteral feeding. Histology of the 
biopsies performed intra-operatively did not 
demonstrate any malignancy. A follow-up endoscopy 
revealed a diverticulum in the first part of the 
duodenum and a tight stricture that prevented entry into 
the second part of the duodenum. 
The patient then developed painless obstructive 
jaundice four months after the procedure. As the 
clinical features changed and became more sinister, CT 
scan was repeated, following which a referral was 
made to the tertiary regional HPB unit. The pre-bypass 
CT had shown inflammation in the groove with cystic 
changes in the duodenal wall. A repeat CT at our centre 
showed a major difference in that there was significant 
dilatation of the bile duct with a stenosis at the cystic 

duct insertion site, but the pancreatic duct was not 
significantly dilated. This was followed by a failed 
ERCP due to duodenal stenosis hence percutaneous 
transhepatic cholangiogram and biliary drainage was 
carried out. MRCP showed a small non enhancing area 
of low T1 signal within the pancreatic head 
surrounding the intra-pancreatic common bile duct 
extending to the ampulla of uncertain significance. CT 
and MRI scans revealed deleted a soft tissue mass in 
the head of the pancreas, abutting his superior 
mesenteric vein (Figures 1 and 2). 
At his initial presentation the history, clinical and 
radiological findings were representative of acute 
pancreatitis and in this case groove pancreatitis due to 
its location, but over the following 4 months the 
clinical scenario had changed to one more suspicious 
of pancreatic adenocarcinoma. He was discussed in a 
multidisciplinary meeting and as malignancy could not 
be rules out irrespective of the negative biopsies a 
decision to proceed to surgical resection was made and 
he underwent a Whipple’s pancreaticoduodenectomy. 
The pancreas carcinoma did not invade the duodenal 
mucosa macroscopically but the histopathology report 
demonstrated cystic areas in both medial and lateral 
walls of his duodenum microscopically consistent with 
groove pancreatitis and a moderate to poorly 
differentiated adenocarcinoma (pT3 N1 V1 R1). The 
relationship of the carcinoma in this case shows this to 
be a primary pancreatic ductal carcinoma infiltrating 

Figure 2. Pre-operative MRCP. a. Coronal MRCP images 
illustrating soft tissue mass in head of pancreas and dilatation of the 
intra and extrahepatic biliary tree. b. Coronal MRCP illustrating intra 
and extrahepatic biliary duct dilatation. 

Figure 1. Pre-operative abdominal CT. a. Transverse CT with arrow
indicating the soft tissue mass in head of pancreas and dilatation of
the intra and extrahepatic biliary tree. b. Coronal CT with arrow
illustrating deleted cystic changes of duodenal wall and intra and
extra hepatic dilatation. 
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the head of the pancreas with concentric involvement 
of the distal bile duct with inflammatory changes in the 
groove and pancreatic head, with normal pancreatic 
parenchyma present only at the distal pancreatic 
resection margin. There was also an incidental 
localized IPMN of the side branch duct type in the 
head. He made an uncomplicated post-operative 
recovery and completed adjuvant chemotherapy 
(gemcitabine) as part of the European Study Group for 
Pancreatic Cancer (ESPAC) 4 trial. Unfortunately, he 
was diagnosed with a primary lung squamous cell 
carcinoma and died 9 months later. 
 
DISCUSSION 
 
Groove pancreatitis is often diagnosed in 40- to 50-
year-old men, with history of alcohol excess in the 
majority of cases [13, 14]. The initial presentation 
includes postprandial abdominal pain, impaired 
motility, vomiting, weight loss and less common 
presentation is jaundice. The duration of clinical 
symptoms ranges from few weeks to more than one 
year [13, 14, 15]. The pathogenesis of groove 
pancreatitis is unclear, most likely it is due to 
pancreatic heterotopia in the duodenum or anatomic 
variation in the region of minor papilla that lead to 

outflow obstruction and associated with excess alcohol 
intake [2, 16, 17]. Table 1 shows all suggested 
mechanisms for pathogenesis of groove pancreatitis. 
Investigations usually include endoscopy (with or 
without EUS) and cross sectional imaging (CT and 
MRI). Upper gastrointestinal endoscopy can reveal an 
inflamed and polypoid duodenal mucosa with stenosis 
of the duodenal lumen [18, 19]. An ERCP is usually 
difficult to accomplish because of duodenal stenosis, 
but when successful it can demonstrate distal smooth 
common bile duct stenosis without abnormality of the 
main pancreatic duct [15, 17, 18]. The distinction 
between fibrous scarring in groove pancreatitis and 
adenocarcinoma of pancreas is difficult on endoscopic 
ultrasonography, CT and MRI [6, 7, 12, 15, 19]. EUS 
provides an accurate location and extension of the 
disease; however, distinction between inflammation 
and cancerous infiltration is difficult. 
Computed tomography demonstrates groove 
pancreatitis well [16] but recently, Gabata et al. have 
demonstrated that pancreatic carcinomas arising in the 
groove area cannot be reliably differentiated from 
groove pancreatitis with CT and MRI imaging when 
there are no cystic lesions within the mass and/or the 
thickened duodenal wall [7]. The differential diagnosis 

Table 1. Pathogenesis of groove pancreatitis [2, 5, 8, 16, 17]. 
Factor Mechanism 

Heterotopic 
pancreas 

The heterotopic tissue, mainly under alcohol and smoking stimulation, develops “ischaemic” relapsing painful episodes of 
pancreatitis 

Santorini duct 
disturbance 

Disturbance of the pancreatic outflow in the Santorini duct through the minor papilla. Alcohol consumption or Brunner gland 
hyperplasia, causing occlusion or dysfunction of the minor papilla 

Intraductal 
pressure 

Increased intraductal pressure in the accessory pancreatic duct, facilitating pseudocyst formation and leakage of pancreatic juice 
into the groove. The accessory pancreatic duct can be obstructed by protein plugs or neoplasm 

Chronic alcohol 
consumption 

Increases the protein concentration leading to increased pancreatic fluid viscosity which exacerbates the inflammatory process and 
duct disturbance and obstruction 

Chronic 
stagnation 

From anatomical, exogenous processes, and/or impacted eosinophilic protein plugs may either be a pathological predecessor or 
consequence of altered flow leading to stagnation in the cranial pancreatic tissue 

Table 2. Factors differentiating groove pancreatitis from carcinoma. 
 Groove pancreatitis Groove carcinoma 

MRCP Sheet like mass between head of pancreas and C-loop of duodenum. 
Hypointense on T1 weighted images and can be hypo-, iso- or 

slightly hyperintense on T2 images 

Enlarged mass mostly in pancreatic head. A widening of 
the space between the distal pancreatic and common bile 

ducts and duodenal lumen. 

CT In the pure form of the disease a poorly enhancing plate-like 
hypodense lesion can be identified between the pancreatic head and 

the duodenum, near the minor papilla 

Pancreatic head mass 

EUS Hypoechoic area between duodenal wall and pancreatic parenchyma, 
duodenal stenosis and smooth common bile duct stenosis 

Similar with irregular common bile duct stenosis and 
vascular encasement 

Duodenum Inflammatory duodenal parietal thickening often with duodenal 
stenosis. A band-like hypovascular mass lesion with delayed 

enhancement with cysts in the groove region, cystic changes in the 
thickened duodenal wall are characteristic 

Sometimes infiltration of the duodenal wall (uncommon)

Common bile duct Tapered stenosis characteristically regular Abrupt and “shouldered” stenosis 

Pancreatic duct Mild regular and progressive narrowing in head. May appear normal 
in the pure form, but in the segmental form a stricture is usually seen 
within the pancreatic head associated with proximal dilatation. This 
stricture or narrowing is usually longer than in cases of pancreatic 

adenocarcinoma, while upstream dilatation is not so marked 

Irregular stenosis with upstream dilatation 

Peripancreatic 
vessels 

Normal appearance with displacement. 
Histological periarterial fibrosis of small arterioles 

Invasion along large peripancreatic vessels that are 
encased and maybe obstructed 

Gallbladder Banana shaped gallbladder Painless distension 
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of the pure form of grove pancreatitis includes 
duodenal cancer, cholangiocarcinoma, acute 
pancreatitis or chronic pancreatitis. In cases of 
segmental form of groove pancreatitis, the differential 
diagnosis from pancreatic carcinoma is challenging. 
Table 2 shows differences between the two pathologies 
which may help diagnosis. 
The histopathological hallmark of groove pancreatitis 
is the presence of scar tissue with fibrosis in 
pancreaticoduodenal groove or in the groove and the 
superior portion of the pancreatic head (in the pure and 
segmental forms of the disease, respectively). 
Histologically, groove pancreatitis causes either 
thickening or scarring of the duodenal wall, 
particularly in the area corresponding to the minor 
papilla, that extend to the adjacent pancreatic head 
tissue and/or sieve-like cystic changes in the duodenal 
wall. The cysts contain clear fluid, but others may have 
more granular white material and even stones. The 
fibrotic tissue that develops in the wall of the pancreas, 
also involves the groove between the wall and the 
pancreatic tissue may compress and indent the common 
bile duct [2]. The different aspects of microscopic 
pathologic features associated with groove pancreatitis 
are reflected by the various terms describing this entity 
in the literature [1, 3, 4, 5, 16]. In typical cases there is 
a chronic inflammatory process that resides in the 
duodenal submucosa and the adjacent pancreatic tissue, 
several small foci of necrosis surrounded by a dense 
proliferation of myoid cells. There are often cystically 
dilated ducts and hyperplasia of Brunner’s glands is 
also a major finding that is seen in almost all cases [2]. 
The duodenum is always involved by a chronic 
inflammatory process, with scar tissue in the wall 
leading to fibrosis and various levels of stenosis. 
Conservative measures including analgesics, pancreatic 
rest, and abstinence from alcohol are usually successful 
at treating initial symptoms, but may not be long-
lasting. Effectiveness of conservative management 
should be reassessed regularly according to symptoms, 
imaging and biochemical results. Endoscopic drainage 
of a stenotic or occluded via the minor duct has been 
reported with good initial results. The presence of 
intractable pain and/or pancreatic insufficiency (weight 
loss, steatorrhoea or diabetes), can be attributed to the 
severe inflammatory and fibrotic changes observed in 
the head of pancreas often associated with duodenal 
obstruction secondary to scarring or cystic dystrophy. 
Occasionally, groove pancreatitis is resistant to medical 
treatment and follows prolonged course, so surgical 
intervention in the form of a pancreaticoduodenectomy 
may be required at a late phase of the disease, resulting 
in symptomatic relief [20] and can lead to adequate 
weight gain [20]. Surgery is often required to 
definitively rule out a pancreatic neoplasm. Groove 
pancreatitis is classified as a rare disease, but this 
might be partly due to lack of awareness of this 
condition. 
In conclusion, groove pancreatitis is a very interesting 
uncommon pancreatic disease with challenging 

imaging diagnosis that can lead to surgical dilemmas. 
This condition should be considered when making the 
differential diagnosis between pancreatic masses and 
duodenal stenosis. Therefore, awareness of the 
possibility that a focal pancreatic lesion depicted on 
imaging studies may represent groove pancreatitis 
should influence the surgeon to perform further 
investigation before radical surgery is attempted. On 
the other hand, in any case of a questionable pancreatic 
head mass, before making the diagnosis of groove 
pancreatitis, the possibility of adenocarcinoma ought to 
be carefully excluded. 
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