
In 1973 Becker was the first to de-
scribe a distinct form of chronic pan-
creatitis characterized by fibrous 
scarring of the anatomic space be-
tween the head of the pancreas, the 
duodenum and the common bile 
duct (1). The term “groove pancre-
atitis” was introduced in 1982 by 
Stolte et al to describe this special 
form of chronic pancreatitis (2). In 
1991 Becker and Mischke classified 
groove pancreatitis into a pure form, 
involving the groove only, and a seg-
mental form, involving the groove 
and the pancreatic head (3). Despite 
increased exposure in the literature 
since then, the disease remains 
largely unfamiliar to most physicians 
and as a consequence the reported 
prevalence varies greatly, ranging 
from 2.7% to 19.5% and 24.5% in 
three series of patients undergoing 
pancreaticoduodenectomy for chronic 
pancreatitis (2-4). In this article we 
present the imaging findings of 
groove pancreatitis in two patients 
with pure and segmental groove 
pancreatitis respectively. 

Case presentation 1: pure groove 
pancreatitis

A 54-year old woman consulted at 
the department of gastro-enterology 
because of intermittent right hypo-
chondrial pain radiating to the back 
occasionally accompanied by vomit-
ing. The pain typically started and 
gradually increased during and after 
meals. The patient reported a total 
weight loss of 3 kilograms over a 
 period of three months. Laboratory 
investigations, including liver en-
zymes, inflammatory parameters 
and tumour markers CEA and CA 
19-9 were normal. Serum pancreatic 
enzymes were not tested.

hypo-echogenic lesion in the medial 
bulboduodenal wall and of the small 
cystic lesions in the medial wall of 
the D2 segment of the duodenum. 
The patient remains in further fol-
low-up.

Case presentation 2: segmental 
groove pancreatitis 

A 49-year old man presented at 
the emergency department with 
acute intermittent pain in the epigas-
trium radiating to the chest and the 
right shoulder. The pain was accom-
panied by nausea and vomiting. Two 
weeks earlier the patient experienced 
a similar episode of epigastric pain. 
There was anorexia and a total weight 
loss of 2 kilograms over two weeks. 
The patient smoked 5 cigarettes a day 
(one pack a day till 2008) and drank 4 
to 10 beers a day. He had a history of 
coronary artery bypass surgery. 
Blood analysis showed a normal CRP 
and white blood cell count.  Serum 
 lipase was elevated (258 U/L) as  
well as gamma-glutamyl transferase 
(608 U/L) and CA19.9 (55.82 U/L).

Transabdominal US showed a 
mass of 5 to 6 cm between the gall-
bladder and the pancreatic head 
(Fig. 2). The mass contained several 
small calcifications and cysts. This 
mass’ borders were not clearly defin-
able and could not be distinguished 
from the pancreatic head. At EUS an 
irregularly delineated hypo-echo-
genic mass in the pancreaticuoduo-
denal groove extending to the head 
of the pancreas was observed as 
well as multiple small cysts in the 
duodenal wall. CT scan before and 
after contrast administration revealed 
a soft tissue mass with delayed 
 enhancement in the pancreaticoduo-
denal groove extending to the head 
of the pancreas (Fig. 3A). Several 
small  calcifications were seen in the 
had of het pancreas. The D-2 seg-
ment of the duodenum was thick-
ened and the medial duodenum wall 
contained several small cystic lesions 
(Fig. 3B). 

Abdominal ultrasound (US) ruled 
out bile stones and showed no other 
abnormalities. Gastroscopy was 
negative for gastric or duodenal ul-
cers, but abnormal duodenal muco-
sa was observed at the level of the 
bulboduodenal junction. An endo-
scopic retrograde pancreaticoduode-
nography (ERCP) was performed 
and came back negative. Contrast 
enhanced computed tomography 
(CT) of the abdomen revealed a hy-
podense non enhancing soft tissue 
lesion in the pancreaticoduodenal 
groove (Fig. 1A) and extensive infil-
tration of the fat around the head of 
the pancreas and the D2 segment of 
the duodenum (Fig. 1B). A cystic le-
sion of 2 cm was seen in the medial 
wall of the duodenum extending to 
the head of the pancreas (Fig. 1C and 
1D). During endoscopic ultrasound 
(EUS) an irregularly margined hypo-
echogenic lesion of 16 mm was ob-
served in the bulboduodenal wall 
extending to the head of the pancre-
as along with multiple small peripan-
creatic and perioduodenal lymph 
nodes. Several small cystic lesions in 
the medial duodenal wall and a small 
amount of free fluid were also seen. 
A fine needle aspiration of the hypo-
echogenic lesion was performed and 
no signs of malignancy were found. 

On the basis of the clinical fea-
tures combined with the results of 
CT and EUS a diagnosis of pure 
groove pancreatitis was made and 
the patient was started on an intra-
muscular somatostatin analogue. 
Analgesia was prescribed and the 
patient was advised to avoid smok-
ing and alcohol consumption. At fol-
low-up consultation there was con-
siderable clinical improvement and a 
follow-up EUS performed after two 
months showed regression of the 
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vised to quit drinking and smoking. 
During follow-up there was a favor-
able evolution of the clinical symp-
toms as well as a decrease in gam-
ma-GT and a normalization of serum 
lipase and CA 19.9. Control EUS 
showed complete resolution of the 
mass in the groove and pancreatic 
head. After two months the treat-
ment with the somatostatin analogue 
was stopped.

Discussion

Groove pancreatitis mainly affects 
middle-aged men with a moderate to 
severe history of alcohol consump-
tion. The disease has only been spo-
radically described in women. The 
clinical presentation resembles that 
of chronic pancreatitis, with post-
prandial abdominal pain of varying 
severity. Impaired motility and duo-
denal stenosis often lead to early 
 satiety, vomiting and weight loss. 
Jaundice is unusual. The duration of 
the symptoms can range from a few 

made. Treatment was started with a 
subcutaneously injected somatosta-
tin analogue. The patient was ad-

On the basis of the clinical and im-
aging features a diagnosis of seg-
mental groove pancreatitis was 

Fig. 1. — Venous-phase CT abdomen in a 54-year old woman with pure groove pancreatitis. Images from cranial to caudal show 
a hypodense sheetlike mass in the groove between the pancreatic head and the duodenum (A) and extensive infiltration of the 
paraduodenal fat (B). There is thickening of the medial duodenum wall and a cyst in this thickened duodenal wall extending to the 
groove area (white arrows) (C-D).
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Fig. 2. — Transabdominal ultrasound in a 49-year old man 
shows a 5-6 cm mass between the pancreas and gallbladder. 
The mass could not be clearly delineated from the duodenum 
and pancreatic head and contained several small calcifications 
and cysts (not seen on this image).
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sion we will stick with the term 
groove pancreatitis for the remain-
der of this article.

The imaging manifestations of 
groove pancreatitis have already 
been described on several imaging 
modalities (6-13). On computed to-
mography (CT) the classic finding in 
the pure form of the disease is a 
poorly enhancing plate-like hy-
podense soft tissue lesion between 
the pancreatic head and the duode-
num. This lesion may demonstrate 
delayed enhancement reflecting its 
fibrous nature (6). Additional find-
ings include duodenal wall thicken-
ing and stenosis as well as cystic-like 
lesions in the medial wall of the duo-
denum or in the groove area. In the 
segmental form of groove pancreati-
tis the lesion also involves the pan-
creatic head. This can result in mild 
dilatation of the pancreatic duct. In 
the pure form of the disease the pan-
creatic duct usually appears normal. 
Even in cases of extensive disease 
the peripancreatic vessels are pre-
served, showing no signs of throm-
bosis or encasement.

On MRI the most characteristic 
finding of pure groove pancreatitis is 

cofactor for the development of the 
disease. The preferential location of 
the duodenal lesions around the 
 minor papilla and the typical involve-
ment of the groove region (which is 
drained by the accessory duct) sug-
gests the presence of some anatom-
ic or functional variation that renders 
this region particularly susceptible to 
the injury by alcohol (5). The lack of 
knowledge on the etiology of groove 
pancreatitis is reflected in the litera-
ture by the numerous names given 
for this disorder such as cystic 
 dystrophy of heterotopic pancreas, 
paraduodenal wall cyst, periampul-
lary duodenal wall cyst, pancreatic 
hamartoma of the duodenal wall and 
myoadenomatosis. These various 
terms each represent different mi-
croscopic facets of the lesion. Adsay 
and Zamboni have introduced the 
term “paraduodenal pancreatitis” in 
an attempt to unify these different 
pathologic entities. The authors pre-
ferred this term over groove pancre-
atitis as the findings are predomi-
nantly found on the duodenal wall in 
the area of the minor papilla rather 
than in the pancreaticoduodenal 
groove (5). However, to avoid confu-

weeks to more than one year. Blood 
tests often show a slight elevation of 
serum pancreatic enzyme markers 
and occasionally of liver function 
test. Tumour markers are rarely ele-
vated (1-3). 

The major histopathologic feature 
of groove pancreatitis is the pres-
ence of scar tissue and fibrosis in the 
pancreaticoduodenal groove with 
sparing of the pancreatic parenchy-
ma in the pure form and variable in-
volvement of the pancreatic head in 
the segmental form. The duodenum 
is always involved by a chronic in-
flammatory process leading to fibro-
sis and stenosis. Concomitant hyper-
plasia of Brunner’s glands is almost 
always present. Cystic changes in 
the duodenal wall are often ob-
served. These can reach large size, 
extending to the groove area and 
simulating paraduodenal wall cysts, 
while in fact these represent a dilat-
ed accessory duct of Santorini and 
its branches (2, 3, 5). 

The pathogenesis of groove pan-
creatitis is still unclear. Most patients 
with groove pancreatitis have a his-
tory of alcohol abuse, suggesting 
that alcohol is at least a precipitating 

Fig. 3. — Arterial (A-C) and venous (D) phase CT-scan in a 49-year old man with segmental groove pancreatitis. Images from 
cranial to caudal show a sheetlike hypodense mass in the groove between the pancreatic had and the duodenum (A). Extension can 
be seen in the pancreatic head and the swollen pancreatic head can not be clearly delineated from the lesion in the groove area 
(B-C). The duodenal wall is thickened and contains several small cysts (black arrows) (D).

A

C

B

D

dekeyzer-smeets-.indd   367 12/12/13   11:47



368 JBR–BTR, 2013, 96 (6) 

Uhlinger E., Eds. Printed by Springer, 
Berlin/Heidelberg/New York, 1973, 
252-445.

2. Stolte M., Weiss W., Rosch W.: A spe-
cial form of segmental pancreatitis: 
“groove pancreatitis”. Hepatogastro-
enterology, 1982, 29: 198-208.

3. Becker V., Mishke U.: Groove Pancre-
atitis. Int J Pancreatol, 1991, 173-182.

4. Yamaguchi K., Tanaka M.: Groove 
pancreatitis masquerading as pancre-
atic carcinoma. Am J Surg, 1992, 163: 
312-316.

5. Adsay N.V., Zamboni G.: Paraduode-
nal pancreatitis: a clinico-pathologi-
cally distinct entity unifying “cystic 
dystrophy of heterotopic pancreas”, 
“paraduodenal wall cyst”, and “groove 
pancreatitis”. Sem Diagn Pathol, 
2004, 21: 247-254.

6. Itoh S., Yamakawa K., Shimamoto K., 
Endo T., Ishigaki T.: CT findings in 
groove pancreatitis: correleation with 
histopathologic findings. J Comput 
Assist Tomogr, 1994, 18: 911-915.

7. Irie H., Honda H., Kuroiwa T., Hanada 
K., Yoshimitsu K., Tajima T., Jimi M., 
Yamaguchi K., Masuda K.: MRI of 
groove pancreatitis. J Comput Assist 
Tomogr, 1998, 18: 911-915. 

8. Ishigami K., Tajima T., Nishie A., 
 Kakihara D., Fujita N., Asayama Y., 
Ushijima Y., Irie H., Nakamura M., 
Takahata M., Takahata S., Ito T., 
 Honda H.: Differential diagnosis of 
groove pancreatic carcinomas vs. 
groove pancreatitis: Usefulness of the 
portal venous phase. Eur J Radiol, 
2010, 74: 95-100.

9. Blasbalg R., Baroni R.H., Costa D.N., 
Marchado M.C.C.: MRI features of 
groove pancreatitis. AJR, 2007: 73-80.

10. Castell-Monsalve F.J., Sousa-Martin 
J.M., Carranza-Carranza A.: Groove 
pancreatitis: MRI and pathologic find-
ings. Abdom Imaging, 2008, 33: 342-
348.

11. Robinson P.J., Sheridan M.B.: Pancre-
atitis: computed tomography and 
magnetic resonance imaging. Eur Ra-
diol, 2000, 10: 401-408.

12. Triantopoulou C., Dervenis C., 
 Giannakou N., Papailiou J., 
 Prassopoulous P.: Groove pancreati-
tis: a diagnostic challenge. Eur Radiol, 
2009, 19: 1736-1743.

13. Shanbhogue A.K., Fasih N., 
 Surabhi V.R., Doherty G.P., 
 Shanbhogue D.K., Sethi S.K.: A clini-
cal and radiologic review of uncom-
mon types and causes of pancreatitis. 
RadioGraphics, 2009, 29: 1003-1026.

true for cases of pancreatic carcino-
ma that have a significant fibrous 
component and therefore may dis-
play delayed enhancement similar to 
that seen with groove pancreati-
tis (13). An important differentiating 
feature is the normal appearance of 
the peripancreatic vessels in groove 
pancreatitis, which may be slightly 
displaced by the mass, but never 
show signs of obstruction or encase-
ment. In contrast pancreatic carcino-
ma extending to the peripancreatic 
tissue or the duodenum is expected 
to invade and obstruct the peripan-
creatic vessels (12). MRCP may also 
be useful for differentiating segmen-
tal groove pancreatitis from pancre-
atic head carcinoma, as the intrapan-
creatic portion of the common bile 
duct in patients with groove pancre-
atitis has a long, smooth, narrowed 
configuration, while in patienys with 
pancreatic head carcinoma a circum-
scribed, irregular ductal stenosis or 
complete ductal obstruction tends to 
be seen (9).

The initial management of the dis-
ease consists of conservative treat-
ment, resembling that of chronic 
pancreatitis and including bed rest, 
fasting, analgesia and alcohol absti-
nence. The effectiveness of this treat-
ment on clinical symptoms, laborato-
ry data and imaging findings should 
be evaluated after 4-6 weeks. The 
symptoms improve with conserva-
tive treatment in most patients. Sur-
gical treatment is reserved for cases 
of untreatable pain or when imaging 
alone or in combination with pathol-
ogy cannot rule out malignancy. 

In conclusion, although groove 
pancreatitis is a rare form of chronic 
pancreatitis, radiologists should al-
ways keep this entity in mind when 
dealing with a mass in the pancreat-
icuoduodenal space, especially 
when associated with duodenal wall 
thickening and cysts.
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a sheet-like mass between the head 
of the pancreas and the duodenum 
associated with duodenal wall thick-
ening (7). In the segmental form of 
the disease the pancreatic head is in-
volved as well, and a focal mass-like 
lesion adjacent to the groove area 
and extending in the pancreatic head 
can be seen along with dilatation of 
the main pancreatic duct. The mass 
in the groove and/or the pancreatic 
head is hypo-intense on T1-weighted 
images and iso- to slightly hyperin-
tense on T2-weighted images (8). 
The variation in the T2-signal is as-
sociated with the duration of the dis-
ease with subacute disease exhibit-
ing brighter T2 images because of 
edema, and chronic disease exhibit-
ing lower signal because of fibro-
sis (9). Peripheral mass enhance-
ment can be seen on images 
immediately post gadolinium. On 
delayed imaging progressive-cen-
tripetal enhancement may be ob-
served (10). These imaging features 
reflect the fibrous nature of the le-
sions. Cysts are seen in most cases 
of groove pancreatitis in the groove 
area and/or in the duodenal wall with 
high signal intensity on T2-weighted 
images. 

The differential diagnosis of the 
pure form of groove pancreatitis in-
cludes acute pancreatitis with phleg-
mon along the groove, duodenal 
cancer and cholangiocarcinoma. MR 
can be useful for differentiating pure 
groove pancreatitis from acute pan-
creatitis with phlegmon in the 
groove, since the phlegmon in the 
groove always shows bright signal 
intensity on T2-weighted imag-
es (11). MRCP is useful for differenti-
ating pure groove pancreatitis from 
distal cholangiocarcinoma, as in 
groove pancreatitis often a smooth 
long stricture of the distal intrapan-
creatic portion of the bile duct is 
seen, as opposed to an irregular and 
abrupt stricture in distal cholangio-
carcinoma (12). 

In cases of segmental groove pan-
creatitis, the most difficult and chal-
lenging differential diagnosis is pan-
creatic carcinoma. This is particularly 
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