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Abstract 

Groove pancreatitis is an unusual form of pancreatitis characterized by fibrous inflammation 

and pseudo-tumor in the area around the head of the pancreas. The underlying etiology is 

unknown but is strongly linked to alcohol abuse. We report a 52-year-old male smoker with 

hypertension, asthma, and alcohol abuse who was admitted with severe epigastric pain radi-

ating to the back. He was found to have acute pancreatitis. A computed tomography scan of 

the abdomen showed a mass lesion in the peri-ampullary region. MRI of the abdomen revealed 

dilated common bile duct and duodenal mass and features suggestive of groove pancreatitis. 

During the hospital stay, bilirubin and liver enzymes started to rise and then decreased grad-

ually to the previous normal range. The secondary workup for liver disease was unremarkable. 

The patient improved and was discharged. Six-month follow-up showed regression of the du-

odenal lesion and reduction in the common bile duct dilatation. Excluding malignancy remains 

the main challenge in managing groove pancreatitis, and a conservative approach is more 

reasonable in cases with a typical profile. © 2020 The Author(s) 
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Introduction 

Acute pancreatitis is an acute inflammation of the pancreas. The exact pathophysiology 
of pancreatic damage is not completely understood, but several theories have been postulated 
depending on the underlying cause [1]. In a typical case, the diagnosis is made based on meet-
ing two of three criteria: acute onset of persistent, severe, epigastric pain often radiating to 
the back, elevation in pancreatic enzymes at least three times the upper limit of normal, and 
characteristic radiological features of acute pancreatitis on imaging [2]. The most common 
identifiable causes for acute pancreatitis are biliary and gall bladder disease accounting for 
around 28% of cases followed by alcohol (19%) [3]. Patients who survive acute pancreatitis 
are at risk of progression to chronic pancreatitis, and alcoholics, and smokers are at greater 
risk [3]. 

First described by Becker and Mischke [4] in 1973, groove pancreatitis, also known as 
paraduodenal pancreatitis, is an uncommon form of chronic pancreatitis seen in 19.5% of sur-
gical specimens of pancreatic resection. It affects the “groove,” the area between the pancre-
atic head, duodenum, and common bile duct (CBD). It is typically seen in men in their 50s and 
who are alcoholics. 

Clinically, groove pancreatitis presentation includes abdominal pain and weight loss, 
which masquerade cancer. Moreover, it is difficult to distinguish it from other neoplastic pro-
cesses involving the surrounding structures like duodenal peri-ampullary or pancreatic tu-
mors. Final diagnosis can be challenging as it is difficult to distinguish groove pancreatitis 
from neoplasia even with advanced imaging like MRI and this might lead to an invasive pro-
cedure or surgery for definitive diagnosis [5]. 

Case Report 

We are reporting a 52-year-old male with a past medical history of hypertension, asthma, 
smoking and known alcoholism for the past 15 years with previous episodes of acute pancre-
atitis less severe than this presentation. He presented to the Emergency Department because 
of 4 days of severe dull epigastric pain radiating to the back associated with nausea, darkening 
in urine color, loss of appetite, but no vomiting. The pain was related to food and was relieved 
with fasting. He had a non-intentional 7-kg weight loss over the last 3 months. His previous 
weight was 72 kg, on admission it was 65 kg. Physical examination was unremarkable apart 
from upper abdominal tenderness on palpation.  

Initial lab results showed total bilirubin 43 μmol/L (0–21 μmol/L), direct bilirubin 32 
μmol/L (μmol/L 0–3.4), initial liver function ALP 343 U/L (40–129 U/L), ALT 801 U/L (0–41 
U/L), AST 723 U/L (0–40 U/L), amylase 1,257 U/L (13–53 U/L), lipase >3,000 IU/L (13–60 
U/L), triglyceride 0.8 mmol/L (normal: <1.7 mmol/L, borderline: 1.7–2.2 mmol/L, high: 2.2–
5.6 mmol/L), ethanol <2.2 mmol/L (critical high >45.0; 10.9–21.7 mmol/L: flushing, slowing 
of reflexes, impaired visual acuity; >21.7 mmol/L: depression of CNS; >86.8 mmol/L: fatalities 
reported), CA 19–9. 97.4 U/mL (0.0–27.0 U/mL), CEA 3 μg/L (smoker: 5.5–6.5 μg/L, nonsmok-
ers: 3.8–5.0 μg/L). 

He was clinically stable with no end-organ damage and did not receive any antibiotics. 
Initially, he was nil per mouth and gradually started to tolerate oral feeding. During the hos-
pital stay, the patient developed clinical jaundice and dark red urine for 4 days, which resolved 
gradually without any intervention. Then, bilirubin and liver enzymes followed the pattern 
shown in Figure 1. 
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Further workup with abdominal ultrasound showed that the gallbladder was highly dis-
tended and no obvious stones could be imaged; no wall thickening and no pericholecystic fluid 
was noted. Sludge was noted in the lumen. Cystic duct and CBD were dilated. CBD measured 
1.4 cm. Significant intra- and extra-hepatic biliary radical dilatation was noted with associated 
dilatation of the pancreatic duct. Next, an abdominal computed tomography scan with con-
trast showed no dilated intra-hepatic biliary ducts with associated distended gallbladder. 
Common hepatic duct, CBD, and pancreatic duct were dilated. The pancreas was uniformly 
iso-dense without any obvious necrosis or hemorrhage. No obvious hyper-dense stone was 
seen in the biliary tract. No calcification in the pancreas or pancreatic ductal stones were seen. 
There is a focal iso-dense opacity mass of 23 × 21 mm at the junction of the pancreatic duct 
with the distal end of the CBD in the pancreatic head/periampullary region with dilatation of 
the pancreatic duct, features suggestive of a focal small iso-dense mass in the head of the pan-
creas with obstruction, and the possibility of carcinoma of the head of the pancreas/periam-
pullary mass. Next, abdominal magnetic resonance imagining (MRI) with contrast showed 
mural wall thickening of the second part of the duodenum with a maximum thickness of  
13 mm at the periampullary region and narrowed lumen with the possibility of extension to 
the proximal 3rd and distal 1st duodenum parts. There is evidence of diffusion restriction and 
thickened wall enhancement. There is back pressure and significant dilatation of the CBD, in-
tra-hepatic radicles and pancreatic ducts. The CBD measures 17.5 mm and the pancreatic duct 
8 mm. Gallbladder is very distended with sludge. The head of the pancreas is inseparable from 
duodenum wall thickening; however, there was no definite pancreatic parenchyma signal 
change to suggest infiltration or suspicious lesion. There is intra-hepatic radicle dilatation but 
no suspicious focal lesion, CBD and pancreatic duct obstruction. MR appearances are sugges-
tive of duodenum neoplasm with ampullary involvement. There are retro-pancreatic, portal 
hepatic and retrocrural lymph nodes measuring up to 9 mm in the short axis. Then, he was 
scheduled for oesophagogastroduodenoscopy, which showed severe reflux esophagitis and 
the stomach was grossly normal, with no retained secretions. The first part of the duodenum 
was normal, the second part circumferential infiltrative with oedematous mucosa. The scope 
passed with slight negotiation to the third part. The biopsy report from the second part of the 
duodenum showed no evidence of parasites, increased intraepithelial lymphocytes, granulo-
mas, metaplasia, dysplasia, or malignancy. Endoscopic ultrasound revealed a hypo-echoic cir-
cumferential lesion of the duodenal wall measuring 13 mm in maximal depth and limited to 
the submucosal layer of the duodenal wall. The interface between the lesion and the pancreas 
was intact. Minimal fluid was seen around the lesion. A single 11 × 6 mm lymph node adjacent 
to the lesion was appreciated. The CBD was dilated to 11 mm. Peri-pancreatic inflammation 
around the pancreatic head was shown, and the pancreatic parenchyma was normal in echo-
texture and pattern. The pancreatic duct was dilated to 5 mm. The endoscopic diagnosis was 
as follows: duodenal polypoidal circumferential lesion limited by the submucosa (Fig. 2). The 
lesion is highly suspicious for a duodenal polyp with malignant degeneration. A dilated biliary 
system was reported (CBD and pancreatic duct). Endoscopic ultrasound-guided biopsy 
showed normal duodenal mucosa with no evidence of parasites, increased intraepithelial lym-
phocytes, granulomas, metaplasia, dysplasia, or malignancy. 

Then positron emission tomography (PET) scan was done and showed CBD and pancre-
atic duct dilatation. Mild uptake (SUVmax 4.0) is seen with a metabolic diameter of approxi-
mately 1.5–2 cm in the periampullary location at the beginning of the dilated pancreatic duct. 

No increased uptake was found in a 2-cm sized hypo-dense area in the pancreatic head. 
Physiological uptake and excretion were seen in the gastrointestinal and genitourinary tract. 
The liver, spleen, right adrenal glands, gallbladder, and kidneys appear grossly unremarkable. 
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There is no nodal hypermetabolism or obvious adenopathy in the abdomen, pelvis and 
inguinal region. Mild periampullary uptake is suspicious for low-grade malignancy. No PET 
sign of lymph node or distant involvement was found. Focal uptake in the left parotid indicated 
likely a Warthin tumour. Follow-up after 6 months with MR cholangiopancreatography 
showed regression of mural wall thickening of the second part of the duodenum at the peri-
ampullary region, associated with partial narrowing of the lumen, diffusion restriction and 
thickened wall enhancement. The head of the pancreas is inseparable from duodenum wall 
thickening. However, there was no definite pancreatic parenchyma signal change to suggest 
infiltration or suspicious lesion. There is a regression of CBD dilatation and intra-hepatic rad-
icles, however, no appreciable changes with regard to the pancreatic duct. CBD measures  
9 mm and pancreatic duct 8.7 mm. The gallbladder is distended with normal wall thickness, 
no intraluminal stones or pericholecystic fluid. The liver shows normal signal intensities with 
significant intra-hepatic radicle dilatation, but no suspicious focal lesion. As for the abdominal 
lymph nodes: there are few subcentimetrr retropancreatic and portal hepatic lymph nodes; 
the largest measures 9 mm in the short axis at the portahepatis region. 

Discussion 

The presence of obstructive jaundice with radiological features of mass lesion in a patient 
with pancreatitis is a red flag for malignancy. Clinicians should include pseudo-tumour condi-
tions like autoimmune pancreatitis, groove pancreatitis and focal chronic pancreatitis in the 
differential diagnosis [6]. 

The patient has a typical profile of groove pancreatitis: male, smoker, and alcoholic. The 
mass seen in the imaging was suspicious for neoplasm. Nevertheless, the natural history of 
malignancy is usually progressive; the decrease in the dilatation of CBD from 17.5 to 11 mm 
over 10 days and then to 9 mm over 6 months, and the resolution of obstructive jaundice 
within few days all points against cancer. Additionally, the presence of jaundice is a poor prog-
nostic factor for ampullary carcinoma [7]. Clinically, the pain and the jaundice were improv-
ing, and the patient was able to feed orally after a few days, which is unlikely in case of duo-
denal cancer-causing obstruction to resolve spontaneously. Likewise, the regression of the in-
flammatory reaction on the follow-up supports a more benign condition.  

The difficulty was there because cancer cannot be rolled out without a histopathologic 
diagnosis. So, the patient underwent biopsy on oesophagogastroduodenoscopy and fine-nee-
dle aspiration with endoscopic ultrasound both did not show any evidence of neoplasia or 
atypical cells. The finding of duodenal polypoidal circumferential lesion limited by the submu-
cosa seen in the MRI (Fig. 2) and the endoscopic ultrasound most probably represents Brun-
ner’s gland hyperplasia which is typical of groove pancreatitis [8] supported by the positron 
image result showing minimal regional uptake (Fig. 3).  

The MRI finding of duodenal wall thickening and luminal stenosis are going with groove 
pancreatitis [9]. The finding of retroperitoneal lymph nodes in MRI and the history of weight 
loss make the suspicion of malignancy more likely. However, the PET scan showed that these 
lymph nodes had no uptake and the duodenal lesion has a mild uptake, which cannot rule out 
low-grade ampullary carcinoma [10], but make it less likely as PET is more sensitive than CT 
and MRI in diagnosing locoregional ampullary cancer [11].  

The occurrence of jaundice in the setting of pancreatitis without obvious biliary disease 
is usually either due to liver injury or associated obstruction in the CBD due to oedema of the 
surrounding structures [12]. In this patient, the associated increase in liver enzymes with 
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mixed picture make hepatocellular injury more likely. Secondary workup for the raised liver 
enzymes and bilirubin was done and revealed, anti-mitochondrial Ab negative, anti-smooth 
muscle Ab negative, ANA CTD Int negative, hepatitis B surface antigen negative hepatitis C Ab, 
negative ceruloplasmin 31 mg/dL (15–30 mg/dL) alpha-1-antitrypsin 183.5 mg/dL (90.0–
200.0 mg/dL).  

The raised liver enzymes and bilirubin followed the same time frame (Fig. 1) and got back 
to the previous normal level before the current illness. This indicates that the injury is second-
ary to the underlying illness (pancreatitis itself) as the workup was negative, and the patient 
did not receive antibiotics or other drugs that may precipitate liver injury. 

We conclude that groove pancreatitis is an uncommon form of pancreatitis and should be 
considered; it is probably unrecognized due to the wrong attribution of alcohol as the cause 
of the condition, which is common among this group of patients. The great challenge in the 
condition is rolling out malignancy, which necessitates a more aggressive approach for reach-
ing a diagnosis. However, in a typical case with a characteristic radiological finding, it might 
be wiser to follow a more conservative approach, waiting for regression of the inflammatory 
process, which is highly supportive for the diagnosis and reassuring, so avoiding surgery and 
its complications. 
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Fig. 1. The transient rise in bilirubin and liver enzymes during the illness. 
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Fig. 2. a, b The esophagogastroduodenoscopy of the second part of the duodenum showing luminal nar-

rowing. c, d The endoscopic ultrasound of the second part of the duodenum showing dilated common bile 

duct and main pancreatic duct with duodenal wall thickening. 
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Fig. 3. MRCP (a) shows dilatation of the pancreatic duct, the bile ducts and the gall bladder due to obstruc-

tion at the level of the pancreatic head (hollow arrow), forming the double-duct sign, which is suggestive 

of malignant pancreatic head neoplasm. Contrast-enhanced CT (b) gadolinium-enhanced MRI (c) and 

PET/CT (d) showed no evidence of neoplasm at the pancreatic head and showed, instead, inflammatory 

reaction at the groove between the pancreatic head and duodenum evident by a poorly enhancing tissue 

on CT and MRI and corresponding poor uptake of 18F-FDG on PET/CT (solid arrows). 
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