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Abstract

Objective: Our purpose is to describe the MRI findings
with pathologic correlation, in five patients with groove
pancreatitis, a specific form of chronic pancreatitis
affecting the groove between the pancreatic head, the
common bile duct and duodenum.
Materials and methods: Five patients with pathologically
proven (four cases) and clinical and MRI findings
(follow-up) consistent with the diagnosis of groove
pancreatitis (one case) were reviewed. Three patients
underwent cephalic pancreatoduodenectomy (Whipple
procedure) due to severe duodenal stenosis; MRI find-
ings were correlated with the histological findings.
Results: In all patients a mass was seen affecting the
groove between the pancreatic head and the duodenum.
Precontrast images demonstrated hypointense tissue
relative to pancreatic parenchyma on T1-weighted
images and iso to slightly hyperintense tissue on STIR
and T2-weighted images. Postcontrast dynamic Gd-
DTPA images, showed peripheral mass enhancement
on immediate postgadolinium images and progressive
and centripetal mass enhancement on delayed images
with good delineation of multiple cysts. Histologically,
fibro-inflamatory tissue was demonstrated in the groove
and the duodenal wall with obliterative concentric
scarring of the distal common bile duct.
Conclusions: MRI findings are demonstrative of the
pathologic features characteristic of this entity: the
fibrous tissue in the pancreaticoduodenal groove, the
duodenal wall inflammation and the groove and/or
duodenal wall cyst formation.
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Groove pancreatitis is a special form of chronic pancre-
atitis affecting the groove between the head of the pan-
creas, the duodenum, and the common bile duct. The
pancreatic parenchyma is spared or only slightly af-
fected; therefore, it may be difficult to recognize this
disease as a form of chronic pancreatitis and to differ-
entiate it from pancreatic carcinoma [1].

Cicatrization in this anatomical space following acute
pancreatitis in pancreatic heterotopies is discussed as the
most probable cause for groove pancreatitis. Several re-
ports [2–4] suggest that disruption of the flow of pan-
creatic juice in the accessory pancreatic duct and leakage
into the groove are associated with the development of
groove pancreatitis, at least in a subgroup of patients.

Although described more than 30 years ago, little is
known about this entity by most clinicians, and only a
few cases have been reported. The clinical and pathologic
features of groove pancreatitis have been described in the
literature [5, 6]. There have been few reports concerning
CT findings [7, 8] and only one report describing findings
on MRI [1]. Two reports highlight the differential diag-
nosis with malignancies [8, 9].

Materials and methods

Five patients (4 men and 1 woman), with a mean age of
47 years (ranges 40–53 years), were included in this ret-
rospective study. The inclusion criteria were: pathologic
confirmation of this entity or MRI findings and clinical
follow-up consistent with the diagnosis of groove pan-
creatitis. The main clinical features are summarized in
Table 1.
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MRI was performed with a 1.5 T superconducting
unit (Philips Gyroscan Intera Master; Best; The Neth-
erlands). The standard protocol was: BH-FFE T1 in
phase–out phase (sense body coil with SENSE factor 1.5,
FOV of 380–410 mm, matrix size of 256–304 · 512r,
scan percentage of 70%, 24 slices 7-mm thick with 1-mm
intersection gap, TR/TE: 100/2.3–4.6 ms, flip angle of
80�, 1 NSA), Free Breath-TSE-T2 (sense body coil with
SENSE factor 2, FOV of 380–410 mm, matrix size of
315 · 512, scan percentage of 60%, 24 slices 7-mm thick
with 1-mm intersection gap, TR/TE: 2200/130 ms,
respiratory compensation, 1 NSA), Free Breath-STIR
(sense body coil with SENSE factor 2, FOV of 380–
410 mm, matrix size of 241 · 512r, scan percentage of
75%, 24 slices 7-mm thick with 1-mm intersection gap,
TR/TE: 1800/30 ms, IT: 165 ms, respiratory compensa-
tion, 2 NSA). Dynamic BH-3D-FFE images were ob-
tained at baseline, 25, 90 and 180 s after a bolus injection
of 0.15 mmol/kg of Gd-DTPA. Parameters for the BH-
3D-FFE sequence were as follows: sense body coil with
SENSE factor 2, FOV of 380–410 mm, matrix size of
256 · 256, scan percentage of 60%, 64 partitions 3-mm
thick, TR/TE: 8.4/3.6 ms, Flip angle of 20�, 1 NSA, with
fat suppression (PROSET). MRCP was performed using
a BH-SS-TSE sequence with the following parameters:
sense body coil, FOV of 270 mm, matrix size of
288 · 512r, scan percentage of 80%, nine radial slices
45-mm thick, TR/TE: 3000/800 ms, 1 NSA, with fat
suppression (SPIR).

The MR images were reviewed and correlated with
the pathologic findings in the resected specimens. None
of the patients were submitted to ERCP. In one patient
endoscopic ultrasound was performed confirming the
MRI findings.

Results

We reviewed MR images in five patients with groove
pancreatitis to describe the MR features and compare
with those published [1]. All the patients showed an
occupying mass lesion in the pancreaticoduodenal
groove. The mass was hypointense relative to the pan-
creatic tissue on T1-weighted images, iso or slightly
hyperintense on T2-weighted images and hyperintense
on STIR images (Figs. 1, 3, 4, 6). Dynamic 3D-FFE

sequence demonstrated minimal and patchy mass
enhancement on arterial and portal phases with delayed
enhancement (Figs. 1, 3, 4). In four patients the pan-
creatic parenchyma showed normal high-signal intensity
on T1-weighted fat-suppressed images (pure form)
(Figs. 1, 3, 4, 6). Only one patient showed hypointense
areas on T1-weighted fat-suppressed images in the pan-
creatic head, with normal enhancement on the dynamic
study (segmental form) (Fig. 2). Duodenal-wall thick-
ening was seen in all patients, circumferentially in three
(with mild to moderate stenosis in 2 and severe stenosis
in 1) and medially in two, with periduodenal fluid in two
patients (Figs. 1, 2, 3, 6). Four patients showed cysts in
the groove or/and duodenal wall. The cysts ranged from
a few mm to 4 cm, and they ranged in number from 4 to
12. Cysts were well demonstrated on T2-weighted,
postgadolinium and MRCP images (Figs. 4, 5, 6). Fat-
suppressed T1-Weighted images (FFE-PROSET) re-
vealed the best delineation of the pancreatic head (nor-
mal hyperintensity) from the hypointense mass in the
pancreaticoduodenal groove (Fig. 3). The duodenal wall
showed hyperintensity on T2-weighted images with
strong gadolinium enhancement in four patients. Peri-
pancreatic vessels, mainly gastroduodenal artery, showed
displacement in all five cases without encasement. Small
peripancreatic lymphatic nodules were seen in three pa-
tients. The main pancreatic duct showed distal stenosis
with tapering near the papilla with mild proximal and
lateral branch dilatation in two cases and no abnormality
in the other three patients. RMCP showed smooth distal
common bile duct stenosis in three cases with medial
displacement and no abnormality in two (Figs. 1, 4, 5).

None of the patients were submitted to ERCP. In one
patient endoscopic ultrasound was performed confirming
the MRI findings. Four patients underwent surgery.
High-grade duodenal stenosis was the major indication.

Three patients underwent cephalic duodenopancrea-
tectomy (Whipple procedure). Histological examination
demonstrated fibrous tissue proliferation between the
pancreatic head and duodenal wall with thickening and
fibrosis of duodenal wall, Brunner glands hyperplasia
and clustering of microcysts inside the layers of duodenal
wall and the groove. No heterotopic pancreas was found.
The common bile duct showed obliterative concentrical
fibrosis in its pancreatic segment. The resected pancreatic

Table 1. Clinical features

Age Gender Etiology Pure form Amilase mU/ml (acute phase) Duodenal stenosis Surgery Follow-up (months)

51 Male Alcoholic Yes 199 Yes Yes (WP) 36
46 Male Alcoholic No 500 No No 27
45 Male Alcoholic No 1727 Yes Yes (WP) 25
53 Male Alcoholic Yes 271 No No 13
40 Female Idiopatic No 1435 Yes Yes (WP) 26

N <220 mU/ml
WP Whippel procedure
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head showed normal pancreatic parenchyma in two cases
and segmental chronic pancreatitis in the other one
(Figs. 4, 5).

In one patient several biopsies were obtained from
pancreatic head and groove. None revealed malignancy.
Fibroinflamatory changes were found.

The diagnosis of the fifth patient was based on a
combination of consistent imaging findings and clinical
follow-up. No surgery was needed. The patient under-
went a control CT and a new MRI study (for investi-
gational purpose) 15 months later showing complete
resolution of his process (Fig. 3D–F).

Discussion

Groove pancreatitis is a special form of chronic pancre-
atitis affecting the groove between the head of the pan-
creas, the duodenum, and common bile duct. Becker first
described a segmental type of chronic pancreatitis, which
involves the anatomic space (‘‘groove’’) between pan-
creatic head, common bile duct, and duodenum [10].
Stolte et al. [11] reported 30 cases of groove pancreatitis
among 123 surgical pancreatoduodenectomy specimens
in patients with chronic pancreatitis. They distinguished
between a genuine and a segmental forms, using the term

Fig. 1. Patient 1. Groove pancreatitis (pure form) in a 46-
year-old man with history of recurrent upper abdominal pain.
A–C A mass, band-like lesion, between duodenal wall and
pancreatic head is well demonstrated (arrows). It shows hy-
pointensity relative to pancreatic parenchyma on T1-weighted
(A), slightly hypointensity with hyperintensity focus on FS-T2-
weighted (B) and isointensity on STIR images (C). Note the
duodenal wall swelling, with periduodenopancreatic ill-defined
fluid, best visualized on T2-FS weighted and STIR images

(arrow head in B, C). SS-TSE-T2 CPRM image shows dis-
tended gallbladder with slightly dilated bile ducts and main
pancreatic duct with a relative hypointense mass with inner
tiny hyperintense foci with duodenal lumen stenosis (arrows,
D). Arterial phase of dynamic study shows mild mass
enhancement (arrows) with strong enhancement of the duo-
denal wall and normal pancreatic head enhancement (E). In
the equilibrium phase, groove mass enhancement (arrows) is
similar to that of duodenal wall and pancreatic head (F).

Fig. 2. Patient 4. Groove pancreatitis (segmental form). A
FFE-T1-FS weighted image reveals a hypointense band-like
mass in the pancreatoduodenal groove (black arrow). The
pancreatic head shows hypointense areas (white arrow). B

FS-FFE-T1 gadolinium dynamic portal phase shows normal
pancreatic head enhancement (double arrow) and a mildly
enhanced band-like mass in the pancreatoduodenal groove
(white arrow ).
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‘‘pure groove pancreatitis’’ in cases where scarring was
only found in the groove, and ‘‘segmental groove pan-
creatitis’’ if dorsocranial parts of the pancreatic head
were also involved. The main morphologic features
included replacement of pancreatic parenchyma by scar
tissue in the segmental form and minimal dilatation of
the bile duct. Cicatrization and stenosis of the duodenal
wall, and hyperplasia of Brunner�s glands have often
been identified. Encasement of the common bile duct was
present in almost all specimens, while duct stenosis was
seen in 67% and 27% of pure and segmental forms,
respectively. The authors concluded that these features
might help to distinguish the disease from pancreatic
carcinoma, where hyperplasia of Brunner�s glands is
usually absent, duodenal stenosis less frequent, and
tubular bile duct stenosis rare. Pancreatic carcinoma
usually shows irregular stenosis of biliary and pancreatic
duct instead. Gabata et al. [8] think that groove pan-
creatitis and cystic dystrophy of the duodenal wall are
one and the same entity. Imaging findings, clinical evo-
lution and outcome are very similar in both diseases.
Focus of heterotopic pancreas in the groove and duo-
denal wall is the landmark of cystic dystrophy of the
duodenal wall. However, heterotopic pancreas is found
not always in groove pancreatitis; other factors have also
been proposed. Outflow of pancreatic juice in the
accessory pancreatic duct and leakage into the groove are

associated with the development of groove pancreatitis,
at least in a subgroup of patients.

Adsay et al. [12] suggested the term ‘‘paraduodenal
pancreatitis’’ to refer to a distinct clinico-pathological
entity unifying ‘‘cystic dystrophy of heterotopic pan-
creas’’, ‘‘para-duodenal wall cyst’’ and ‘‘groove pancre-
atitis’’. These lesions have the following common
characteristics: (a) the duodenal wall contains dilated
ducts, some with inspissated secretions, and pseudocystic
changes as well as adjacent stromal reactions including
hypercellular granulation tissue, foreign-body type giant
cell reaction engulfing mucoprotein material, and myo-
fibroblastic proliferation. (b) Brunner�s gland hyperpla-
sia is typically present. (c) Dense myoid stromal
proliferation, with intervening rounded lobules of
pancreatic acinar tissue, creates a histologic picture
reminiscent of ‘‘myoadenomatosis’’, ‘‘pancreatic hamar-
toma’’, or even leiomyoma in some cases. (d) Spill over
of fibrosis into the adjacent pancreas and soft tissue
occurs, especially in the ‘‘groove’’ area (between the
pancreas, common bile duct and duodenum), including
the region around the common bile duct. (e) Clini-
cally, these lesions often mimic ‘‘pancreatic cancer’’ or
pariampullary tumors, because of marked scarring as
well as ill-defined borders of the process.

Itoh et al. [7] first report a CT-pathological correla-
tion in four patients with this entity.

Fig. 3. Patient 2. Groove pancreatitis (pure form) in a 47-
year-old man with history of ethanol abuse with recurrent
upper abdominal pain. A FFE-T1-FS weighted image reveals
normal hyperintense pancreatic head (thin arrow) and a
hypointense band-like mass in the pancreatoduodenal groove
(thick arrows). B In the FS-TSE-T2 WI the band-like mass
shows moderate hyperintensity (arrow). C On gadolinium

dynamic study the mass showed progressive enhancement
(not shown) with maximum contrast enhancement in the
equilibrium phase (arrow). Note small cystic areas within the
fibrous tissue. Control 15 months later, NORMAL FS-FFE-T1
(D), FS-TSE-T2 (E) and FS-FFE-T1 gadolinium dynamic
equilibrium phase (F) shows normal pancreatic head (arrow)
and normal pancreatic groove (double arrow ).
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Gabata et al. [8] reported the radiological (CT and
MRI) and pathological findings in nine patients with
groove pancreatitis. Irie et al. [1] reported the MRI
findings in five patients with groove pancreatitis. The
most characteristic finding on MRI was a sheet-like mass
between the pancreatic head and the duodenum associ-
ated with duodenal-wall thickening. The mass was hyp-
ointense to pancreatic parenchyma on T1-weighted
images and iso-to slightly hyperintense on T2-weighted
images, and dynamic imaging showed delayed enhance-
ment. In our series the mass was also hypointense relative
to the pancreatic tissue on T1-weighted images and iso or
slightly hyperintense on T2-weighted images and hyper-
intense on STIR images. Fat-suppressed T1-Weighted
images (FFE-PROSET) reveal the best delineation of the
pancreatic head (normal hyperintensity) from the hypo-
intense mass in the pancreaticoduodenal groove.
Dynamic study demonstrated minimal and patchy
enhancement on arterial and portal phases with
enhancement of the fibrous tissue on delayed phase.
None of our patients were submitted to ERCP because
MRCP images were considered of high quality depicting
the bile duct and MPD, the relationship between the duct

system and cysts within the groove and duodenal wall
with high conspicuity.

The differential diagnosis of groove pancreatitis in-
cludes duodenal adenocarcinoma, common bile duct
cholangiocarcinoma, acute pancreatitis and pancreatic
adenocarcinoma. The distinction between fibrous scar in
groove pancreatitis and scirrhous adenocarcinoma of
pancreas is difficult on CT and MRI [7, 10]. Both entities
show similar findings on baseline and postgadolinium
images: hypointense mass on T1-weighted images and
iso-hiperintensity on T2-weighted images, with hypo-
vascularity in the arterial phase and delayed enhance-
ment in the late phase of dynamic CT and MR imaging
[7, 10, 13, 14]. Pancreatic carcinomas arises from the
epithelium of the main pancreatic duct or a side branch.
When the ductal carcinoma increases in size, it usually
invades and obstructs the MPD with proximal dilatation;
however, in the case of pancreatic carcinoma arising in
the groove region, the main pancreatic duct is occa-
sionally spared tumor invasion. Groove pancreatitis
usually does not obstruct the MPD. In our study RMCP
showed smooth distal common bile duct stenosis in three
cases with medial displacement and no abnormality in

Fig. 4. Patient 3. (A) A hypointense mass,
sheet-like lesion, relative to pancreatic
parenchyma is seen between duodenal wall and
pancreatic head on T1-weighted image (arrow).
(B) SS-TSE CPRM image shows small cysts
surrounding the distal CBD, mainly between the
duodenal wall and the bile duct (double arrow). (C)
The fibrous tissue shows maximum gadolinium
enhancement on equilibrium phase (arrow). (D)
The resected specimen reveals a fibrous tissue
mass between the pancreatic head and medial
duodenal wall. (E) Microscopic view demonstrates
a dense fibrous area with muscular fibers
surrounding atrophic pancreatic parenchyma.
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two. An important differentiating point is the presence of
peripancreatic vessel encasement. In groove pancreatitis,
periarterial fibrosis is observed histologically; however,
the affected vessels are small arterioles in the fibrous scar
tissue. No major vessel encasement has been reported.
Pancreatic carcinoma extending to the groove or duo-
denal wall invades along peripancreatic vessels [10]. In
our study peripancreatic vessels, mainly gastroduodenal
artery, showed displacement in all five cases without
encasement. Thickening of the duodenal wall and lumi-
nal stenosis are very common in groove pancreatitis [7];
however, these findings are also common in the pancre-
atic cancer arising in the pancreatic groove. Mucosal

biopsy of erosive duodenal lesions showed by endoscopy
demonstrated high positive predictive value in diagnos-
ing adenocarcinoma preoperatively. Cystic lesions in the
groove region (mass or duodenal wall) are more common
in groove pancreatitis than in pancreatic cancer [8]. A
band-like hypovascular mass lesion with delayed
enhancement with cysts in the groove region, vascular
(gastroduodenal artery) displacement without obstruc-
tion and pathological examination of mucosal biopsy
specimens of duodenal lesions, are effective in differen-
tiating groove pancreatitis and groove carcinomas; if
carcinoma is small and does not invade the duodenal
mucosa, distinction may be difficult [8].

Fig. 5. Patient 1. Four months later the upper abdominal
pain worsened. The patient developed nausea and vomiting
with loss of weight, due to duodenal stenosis. A–C A new MRI
reveals developing of multiple cysts (thin arrows) in the duo-
denopancreatic groove and inside the duodenal wall, with
secondary severe duodenal stenosis and biliopancreatic
ductal dilatation (thick arrows B, C). Note the dilated main
pancreatic duct and lateral branches with irregular distal ste-
nosis; the common bile duct is also mildly dilated (thick arrows
B, C). Normal T1-weighted fat-suppressed hyperintensity
pancreatic head is well demonstrated (A). Hypointense T1
and T2 weighted tissue surrounds the cysts. The dynamic

study reveals slow and progressive enhancement of this tis-
sue, mild on arterial phase and maximum on delayed phase
(double arrow in A, D, E). F The resected specimen demon-
strated a fibrous tissue mass between duodenal wall and
pancreatic head (thin arrows) and several cysts within the
fibrous mass (thick arrows). Pancreatic head (p). Duodenum
(d). G Histologic examination reveals atrophic pancreatic acini
embedded in concentric fibrosis (thin arrows); muscular fibers
of the duodenal muscularis propia layer can be seen in the
peripheria (thick arrows). H Brunner glands hyperplasia in the
duodenal wall submucosal layer (thin arrows) with adjacent
abscesificant inflammation (thick arrow ).
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In conclusion, the MRI and MRCP findings of
groove pancreatitis although not pathognomonic, are
suggestive of this entity and so MRI is an important tool
in the diagnosis and management of this rare entity.
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Fig. 6. Patient 5. A A hypointense mass
relative to normal pancreatic parenchyma is
seen between duodenal wall and pancreatic
head on T1-weighted image (thin arrow).
Normal pancreatic head (thick arrow). B The
FS-TSE-T2 image shows a small cyst
between the hyperintense mass (thin arrow)
and the normal pancreatic head (thick arrow)
C The resected specimen demonstrated
fibrous tissue in duodenal wall and pancreatic
groove (thin arrows). D Microscopic
examination shows duodenal wall fibrosis
with embebed pancreatic tissue, pancreatic
ducts surrounded by muscular fibers
(myoadenomatosis) and Brunner glands
hyperplasia.
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