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ABSTRACT

Groove pancreatitis is an uncommon form of chronic pancreatitis affecting the “groove” between the pancreatic head,
duodenum and common bile duct. Many radiologists remain unfamiliar with this entity, with only a few descriptions of it
existing in the radiology and pathology literature. The exact underlying cause of groove pancreatitis is unclear, although
there are strong associations with peptic ulcer disease, smoking, long-term alcohol abuse, functional obstruction of the

duct of Santorini and Brunner gland hyperplasia. This entity mimics pancreatic carcinoma and often ultimately leads to
surgery. Hence it is important for radiologists to be familiar with imaging findings of groove pancreatitis to avoid
diagnostic dilemma. Imaging findings in our case showed a soft tissue mass in the pancreaticoduodenal groove with
enhancement, consistent with scar tissue and cystic changes within the lesion. It was associated with adjacent duodenal

wall thickening with smooth and regular tapering of the pancreatic and common bile ducts.

SUMMARY

Groove pancreatitis is a form of chronic focal pancreatitis
affecting the groove in the region of the pancreatic head,
duodenum and common bile duct. The aetiology remains
unclear, but it may relate to peptic ulcers, chronic alcohol
abuse, smoking and gastric resection. Ever since its
description, it remains a diagnostic dilemma for radiolog-
ists, pathologists and clinicians.

A definitive diagnosis remains challenging despite its
imaging findings, and an inability to distinguish groove
pancreatitis from a primary duodenal, ampullary or pan-
creatic malignancy often ultimately leads to exploratory
laparotomy. CT scan and MRI play a vital role in recog-
nizing this entity, which presents as plate-like scar tissue
in the groove region accompanied by duodenal wall thick-
ening on the pancreatic side and cysts within the lesion,
which may simulate groove pancreatic carcinoma.
The lack of infiltration/encasement of peripancreatic ves-
sels' with smooth and regular tapering of the pancreatic
and common bile ducts helps in distinguishing groove
pancreatitis from carcinoma.

CASE REPORT

A 50-year-old male presented with complaints of chronic,
intermittent abdominal pain. The patient had a 20-year
history of mild-to-moderate amount of alcohol consump-
tion. There was no history of jaundice, fever or weight

loss. His laboratory tests revealed no significant abnormal
findings. Serum amylase and lipase, and tumour markers
[CA 19-9, carcinoembryonic antigen (CEA)] were within
normal limits. The patient was subjected to a CT exami-
nation. On unenhanced CT image, a poorly defined soft
tissue mass was seen in the pancreaticoduodenal (PD)
groove with a hypodense cystic lesion within the mass
(Figure 1). On post-contrast study, the lesion showed
minimal enhancement in the portal venous phase
(Figures 2 and 3), but delayed imaging at 2-3 min showed
mild persistent enhancement of the lesion compared with
the pancreatic parenchyma that was consistent with scar
tissue (Figure 4) and a non-enhancing cystic lesion within
the lesion. The lesion showed poorly defined fat planes
with the adjacent second part of the duodenum on its
right side and pancreatic head on the left side. Mild thick-
ening of the wall of the second part of the duodenum
adjacent to the lesion with variable luminal narrowing
was noted. The common bile and pancreatic ducts
appeared grossly normal. The pancreatic body and tail
were normal. In order to clearly delineate the ductal sys-
tem and the periampullary region, and to know the exten-
sion of the lesion, the patient was also subjected to an
MRI examination. Axial two-dimensional fast imaging
employing steady-state acquisition (Figure 5a,b) sequences
showed soft tissue signal intensity lesion in the PD groove
with a cystic lesion within the lesion and the aforemen-
tioned CT scan findings. MR cholangiopancreatography
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Figure 1. Axial unenhanced CT scan showing soft tissue den-
sity lesion (black arrow with white outline) with a cystic lesion
within the lesion in the pancreaticoduodenal groove with
poorly defined fat planes with adjacent duodenum (white
arrow) and pancreas.

sequence (Figure 6a,b) revealed smooth and regular tapering of
the pancreatic and common bile ducts. The gallbladder was dis-
tended and the cystic duct was normal. Incidentally, a few sim-
ple cysts (Bosniak 1) were noted in both the kidneys. The
patient was advised further surgical intervention but he refused
and was managed with conservative treatment. At present, the
patient is asymptomatic.

DISCUSSION

Groove pancreatitis was first described by Becker in 1973.”
Groove pancreatitis is a form of chronic focal pancreatitis affect-
ing the PD groove. The PD groove is a potential space between

Figure 2. Axial contrast-enhanced CT image (portal venous
phase) showing a minimally enhancing lesion with cystic
change within (black arrow with white outline) the pancreati-
coduodenal groove with adjacent duodenum showing wall
thickening (white arrow with black outline) and poorly defined
fat plane with pancreatic head and uncinate process (black
arrowhead). Incidentally, few simple cortical cysts were also
noted in both kidneys.
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Figure 3. Axial contrast-enhanced CT image (portal venous
phase) showing a soft tissue density lesion (white arrow) in the
pancreaticoduodenal groove that merges imperceptibly with
the head of the pancreas, but the rest of the pancreatic body
and tail (black arrow) shows normal appearance with no evi-
dence of duct dilatation.

the head of the pancreas, the duodenum and the common bile
duct.”" Groove pancreatitis is categorized into two forms: pure
and segmental. The pure form of groove pancreatitis affects
only the groove, whereas the segmental form involves the head
of the pancreas, with scar tissue located in the groove.”

Groove pancreatitis usually affects males in the fourth or
the fifth decade of life and its pathogenesis remains unclear,
although several factors such as chronic alcohol abuse, smoking,
peptic ulcers, gastric resection, true duodenal-wall cysts and
pancreatic heterotopia in the duodenal wall may be related to
this condition.”” Our patient also had a 20-year history of
chronic alcohol use. Disturbed outflow through the duct of San-
torini owing to chronic alcohol toxicity’/alcohol-induced peri-
ampullary Brunner gland hyperplasia causing occlusion or

Figure 4. Axial contrast-enhanced CT image showing persis-
tent mild enhancement of the lesion consistent with fibrous
scar tissue in delayed phase imaging (arrow).
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Figure 5. (a, b) Axial two-dimensional fast imaging employing
steady-state acquisition fat-saturated images showing a soft
tissue intensity lesion with cystic change within in the pancrea-
ticoduodenal groove that merges imperceptibly with the head
of the pancreas (black arrow with white outline) and poorly
defined fat plane with adjacent duodenum (white arrow).

dysfunction of the minor papilla/pancreatic heterotopia is usu-
ally regarded as a causative factor.”*"

Clinically, patients present with chronic intermittent abdominal
pain similar to chronic pancreatitis; a few of them may present
with recurrent vomiting, which is attributed to variable luminal
narrowing owing to duodenal wall thickening and impaired
motility. Overt jaundice is uncommon in groove pancreatitis
unlike pancreatic carcinoma, which presents with progressive
jaundice. The pancreatic enzymes tend to remain normal or
marginally elevated.”'” In our case, the pancreatic enzymes were
within normal limits.

Histopathological analysis of groove pancreatitis reveals the
presence of scar tissue with fibrosis in the PD groove.” Cystic
lesions, either true cysts or pseudocysts, are frequently encoun-
tered in the groove or the duodenal wall, with hyperplasia of the
Brunner glands, dense myxoid stromal proliferation resembling
pancreatic hamartoma, myoadenomatosis, and inflammation
and fibrosis of the upper and posterior part of the pancreatic
head. The duodenum is always involved by a chronic inflamma-
tory process, with scar tissue in the wall leading to fibrosis and
variable levels of luminal narrowing. The origin of cystic changes
is controversial but cystic dystrophy of heterotopic pancreas in
the duodenal wall remains the most accepted theory.”' "'

In 2004, the term “paraduodenal pancreatitis” was suggested by
Adsay and Zamboni'' to unify the same lesional spectrum or

Figure 6. (a) Coronal reformatted MR cholangiopancreato-
graphic image showing normal common bile duct calibre
(black arrow with white outline). (b) Coronal reformatted MR
cholangiopancreatographic image showing a cystic lesion
within the soft tissue intensity lesion (white arrow with black
outline) and adjacent smooth and regular tapering of the pan-
creatic and common bile ducts (black arrow).

different stages of the same disease that primarily affected the
duodenum in the region of minor papilla, such as cystic dystro-
phy of the duodenum, paraduodenal cysts, groove pancreatitis
and pancreatic hamartoma of the duodenum.

CT scan, MRI and endoscopic sonography are modalities com-
monly used in the assessment of pancreatic masses. A contrast-
enhanced CT scan shows soft tissue attenuation material between
the duodenum and the pancreatic head, which shows delayed
enhancement. Additional CT scan features include thickening of
the duodenal wall and, occasionally, paraduodenal cysts. In the
segmental form, there can be a hypodense non-enhancing focal
lesion within the upper part of the pancreatic head that is difficult
to differentiate from pancreatic carcinoma.”'” MRI findings
include a sheet-like hypointense mass on T; weighted images that
is isointense or slightly hyperintense relative to the pancreatic
parenchyma on T, weighted images.”' """

Irie et al’ described the MRI features of five patients with groove
pancreatitis with the aforementioned MRI findings, and histo-
logical analysis revealed that these imaging features correlated
with fibrous scar in each of the five patients.

On MR cholangiopancreatography, the common bile and pan-
creatic ducts show a normal calibre with regular and smooth
tapering. An interesting finding reported by Blasbalg et al'’ is a
banana-shaped gallbladder that appears elongated and dis-
tended; as groove pancreatitis is not usually associated with a
significant degree of biliary dilatation, distention of the gallblad-
der is usual.” On endoscopic sonography, groove pancreatitis
has a varied appearance, including a hypoechoic or heteroge-
neous mass along the descending duodenum with periduodenal
and intramural fluid collections.' """

Several differential diagnoses need to be borne in mind when
assessing a pathology of the PD groove that presents with cystic
changes. These include duodenal diverticula, duodenal duplica-
tion cyst, enlarged necrotic node and pancreatic pseudocyst.
Knowledge of the features of each disease is very essential, as it
allows one to arrive at a specific diagnosis that helps
in deciding the clinical management and prevent unnecessary
surgical intervention.'® It is important to interpret the imaging
findings very cautiously because small periampullary carcino-
mas/pancreatic carcinoma may mimic groove pancreatitis. At
times, the hypoechoic mass imperceptibly merges with the head
of the pancreas and it becomes difficult to differentiate groove
pancreatitis (especially the segmental form) from pancreatic
carcinoma, particularly in those cases of pancreatic carcinoma
that have a significant fibrous component and show delayed
enhancement. The presence of smooth, progressive narrowing
of the main pancreatic duct as it courses through the head of
the pancreas can help differentiate groove pancreatitis from a
pancreatic malignancy, which causes abrupt irregular duct nar-
rowing with pronounced dilatation of the upstream duct; also,
clinically, pancreatic carcinoma usually presents with progres-
sive jaundice and elevated tumour markers."” Other differential
diagnoses include duodenal cancer and cholangiocarcinoma of
the distal common bile duct.

Treatment options are categorized into conservative therapy
and surgical intervention.”'”'”  Conservative therapy is pri-
marily useful during the early stages or acute phase of the
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disease and includes abstinence from alcohol and smoking, use
of analgesics, proton pump inhibitors' and a pancreatic enzyme
supplement, nutritional support and endoscopic cyst drainage
or stenting. Surgical intervention is generally reserved for those
with progressive and non-relieving obstructive gastrointestinal
symptoms or doubtful cases where exclusion of malignancy is
difficult. Preferred surgical intervention includes pancreatoduo-
denectomy, which not only relieves gastrointestinal obstruction
but also chronic abdominal pain. Casetti et al'” reported com-
plete remission of abdominal pain in 76% of patients
following pancreatoduodenectomy.

CONCLUSION

Groove pancreatitis is an uncommon form of chronic focal pan-
creatitis affecting the “groove” between the pancreatic head, duo-
denum and common bile duct. MRI and contrast-enhanced
CT scan remain the imaging modalities of choice in the study of
the PD groove. The intention of this case report is to make this
entity and potential anatomical space more familiar to radiologists
and clinicians, which would aid in making a correct pre-operative
imaging diagnosis and reduce further diagnostic work-up such as
invasive biopsy, thereby limiting the overall patient risk, delayed
diagnosis and apprehension. Combining the characteristic imaging
appearances with clinical information plays a crucial role in mak-
ing the diagnosis and developing a treatment plan.

LEARNING POINTS

1. Groove pancreatitis is a benign, uncommon form of
chronic focal pancreatitis that affects the potential
anatomic space called the PD groove. Laboratory findings
reveal no significant abnormality or marginal elevation of
the pancreatic enzymes.

2. Ina patient with a history of chronic alcohol abuse, the
presence of a soft tissue density lesion in the groove with
cystic change within the lesion and adjacent duodenal
wall thickening is highly suggestive of groove pancreatitis.

3. The presence of regular tapering of the pancreatic and
common bile ducts in groove pancreatitis in contrast to
the abrupt, irregular ductal stenosis or complete ductal
obstruction seen in pancreatic carcinoma plays a key role
in differentiating it from the latter.
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