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ABSTRACT

Groove pancreatitis is a type of chronic pancreatitis that affects 
the area between the pancreatic head, the duodenum and the 
common bile duct and can simulate, mask or coexist with pancreatic 
carcinoma. It should be considered in the differential diagnosis of 
pancreatic masses or duodenal stenosis. It is a rare disease but is 
probably underdiagnosed. Several names are used to refer to it in the 
literature, a fact that makes it difficult to extract precise information. 
Here we present an exhaustive review of the relevant literature on 
the entity and discuss its clinical features, diagnosis and therapy.

Key words: Groove pancreatitis. Computed tomography. MRI. 
Surgery. Revision.

INTRODUCTION

The pancreatic duodenal groove is a small area con-
fined between the pancreatic head, duodenum and bile 
duct (1). The term groove pancreatitis (GP) refers to a 
type of chronic pancreatitis that primarily affects this area 
of the pancreas, while the rest of the organ remains large-
ly intact (2-5). It was first described, in 1973, by Becker, 
using the German term “Rinnenpankreatitis” (6); in 1982, 
Solte et al. (2) translated it as “groove pancreatitis”. It is a 
rare but probably underdiagnosed disease (7).

In 1991 Becker and Mischke (3) described two forms of 
GP: Pure and segmental. In the pure form, scar tissue af-
fects only the pancreatic groove; the parenchyma and main 
pancreatic duct (MPD) remain preserved (2-5,8,9). In the 
segmental form, the scar tissue extends to the dorso-cranial 
portion of the pancreatic head, near the duodenal wall, and 
the MPD presents stenosis (2-5,8,9). However, the distinc-
tion between the two forms is not always clear-cut (10).

A variety of terms have been used to refer to GP in 
the literature: For example, cystic dystrophy of hetero-
topic pancreas or duodenal dystrophy, first reported, in 

1970, by the French authors Potet and Duclert (11). Other 
names include duodenal/paraduodenal wall cyst, pancre-
atic hamartoma of the duodenal wall, myoadenomatosis, 
Brunner’s gland hamartoma and paraduodenal pancre-
atitis have also been used to describe this entity. These 
differences in the terminology used make it difficult to 
extract precise information (4,9,12-17).

GP is more common in men, tending to appear in the 
fourth or fifth decade of life, with a history of severe 
chronic alcoholism. Some series also associate heavy 
smoking (9,15,16,18-20). GP has also been described in 
women (9,21,22) in patients without a history of alcohol-
ism (9,17,21,22) and in younger patients, although the in-
cidence is significantly lower (10,21).

The importance of GP is that it can mimic pancreatic car-
cinoma (PC) (9,18,23-28): It may coexist with PC or even 
mask it (29). GP should be considered in the differential di-
agnosis of pancreatic masses or duodenal stenosis (30-32).

For these reasons we conducted a thorough review of 
the literature on GP focusing on clinical, diagnostic and 
therapeutic issues. We performed a MEDLINE search 
from 1966 to 2014 looking for the terms “groove pancre-
atitis”, “paraduodenal pancreatitis”, “paraduodenal wall 
cysts”, and “duodenal cystic dystrophy”. Only articles in 
English, Spanish or French were searched. Finally, 68 ar-
ticles were included in this review; of these, most were 
clinical case studies with fewer than four cases each (5-
7,19,22,23,25,28-54). The table I summarizes the most 
relevant series described (2,3,9,11,15-18,20,21,55-60).

CLINICAL PRESENTATION

The most common clinical presentation of GP is pain 
in the upper abdomen, associated with recurrent postpran-
dial vomiting and weight loss, primarily due to duodenal 
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obstruction (15-17,20). Sometimes it may be associated 
with diarrhea (17,40) or diabetes mellitus (17) and less 
frequently to jaundice; when present, jaundice is usual-
ly fluctuating, unlike the progressive jaundice secondary 
to PC (14,17,21,61). The course of GP is usually chron-
ic, with the duration of clinical symptoms ranging from 
weeks to more than a year (42). Certain complications of 
GP have been described, such as perforation and gastro-

intestinal bleeding and rarely malignant degeneration of 
heterotopic pancreas (15,21,8).

PATHOGENESIS

The real pathogenesis of GP has not been clearly iden-
tified (8,30,42,43). Almost all authors agree that alcohol is 

Table I. The most relevant series reviewed

Author (Ref.) 
Year

N.º 
cases

Diagnostic 
tests

% medical 
treatment

% 
endoscopic 
treatment

% 
surgical 
treatment

Type of surgery Neoplasic cases Pain control

Potet-Duclert 
(11), 1970

4 GDT/MRCP 0 0 100% Pancreaticoduodenectomy (PD) 1 Carcinoma Unspecified

Solte (2), 1982 30 Unspecified 0 0 100% Pancreaticoduodenectomy (PD) 0 Unspecified

Becker (3), 
1991

117 Unspecified 0 0 100% Pancreaticoduodenectomy (PD) 0 Unspecified

Irie (55), 1998 5 MRI 40% 0 60% Pancreaticoduodenectomy (PD) 0 Unspecified

Rahman (15), 
2007

11
TC/MRI/EUS/ 
ERCP

0 0 100% Pancreaticoduodenectomy (PD) 0 100%

Rebours (17), 
2007

105 TC/EUS 8% 15% 27%

17/29 
Pancreaticoduodenectomy (PD)
12/29 biliary bypass and/or 
intestinal

0

Medical 25%
Endoscopic 
6.25%
Surgery 65.5%

Castell-
Monsalve (56), 
2008

5 MRI/EUS 40% 0 60% Duodeopancreatectomía (DP) 0 Unspecified

Levenick (9), 
2009

4
FGS/TC/MRI/
EUS

0 0 100% Duodenopancreatectomía (DP) 1/4 PanIN-Ib 100%

Casetti (16), 
2009

58
US/TC/MRI/
EUS

0 0 100%

44/58 PD with pyloric 
preservation
14/58 
Pancreaticoduodenectomy (PD)

1/58 ADK duodenal
1/58 
Neuroendocrino

76%

Manzelli (18), 
2011

5 TC/MRI/EUS 0 0 100% Pancreaticoduodenectomy (PD) 0 100%

Kim (21), 2011 6 TC/EUS/ERCP 0 0 100% Pancreaticoduodenectomy (PD) 1/6 ADK  CB distal 67%

Levenick (57), 
2012

5
TC/MRI/EUS/ 
ERCP

0 0 100% Pancreaticoduodenectomy (PD) 0 100%

Kalb (58), 
2013

17 MRI 0 0 100% Pancreaticoduodenectomy (PD) 0 Unspecified

Zaheer (59), 
2014

12 TC 0 0 100% Pancreaticoduodenectomy (PD) 0 83%

Egorov (60), 
2014

62 TC/MRI/EUS 16% 0 84%

29/52 
Pancreaticoduodenectomy (PD)
5/52 Pancreatectomy with 
duodenal preservation
10/52 Duodenectomy with 
pancreatic preservation
8/52 biliary bypass y drainage

1 malignization de 
la distrofia duodenal 
a los 5 años

20-85%

Aravanitakis 
(20), 2014

51
US/TC/MRI/
EUS

37.3% 76.5% 5.9%

4/9 Pancreaticoduodenectomy 
(PD)
3/9 Digestive bypass
2/9 Biliary bypass

0 70.7%

GDT: Gastroduodenal transit; Pan-IN: Pancreatic intraepitelial neoplasia.
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a predisposing factor and the main cause of the disease, in 
all its clinical manifestations (2,4,8,9,12,14,40-42).

One of the most frequently reported mechanisms is al-
tered pancreatic secretion through Santorini’s duct (SD) 
related to aggression caused by alcohol (2,4,8,12,14,18, 
43,62). When it is disturbed, the pancreatic secretion via 
the SD is directed towards the body of the pancreas, to 
Wirsung’s duct, which forms an acute angle, causing in-
terference with the flow and an accumulation of tempo-
ral secretion at the top of the pancreatic head (30). The 
increased intraductal pressure in the SD facilitates the 
formation of pseudocysts and leakage of pancreatic juice 
into the groove (29,34). This alteration can be caused by 
anatomical causes in the minor papilla (4,5,14,21,29,43) 
or by incorrect papillary function (4,5,21,33,34):

1.  Anatomical causes: Tumors occluding the minor 
papilla and SD (30,40), a closed SD (12), pancreas 
divisum (4,5,12,14) and heterotopic pancreas in the 
duodenal wall may reflect incomplete involution of 
the dorsal pancreas in this area and contribute to ob-
struction of the flow (4,14,18,35). This heterotopic 
pancreatic tissue, under the stimulation of tobacco 
and alcohol, can cause recurrent episodes of painful 
“ischemic” pancreatitis (29).

2.  Functional causes: Hyperplasia of Brunner’s 
glands (5,8,18,21,29,40) and excessive chron-
ic alcohol and/or tobacco can cause dysfunction 
or occlusion of the minor papilla (5,29). Chron-
ic alcohol consumption increases the intraductal 
protein concentration which in turn increases the 
viscosity of the pancreatic juice, exacerbating 
the inflammatory process and ductal obstruction 
(5,8,18,30,41,42).

Peptic ulcers (2,4,5,18,40,42,43,62), both gastric 
and duodenal, have been postulated as potential trig-
gers of GP, associated with the segmental form in 41% 
of cases in Solte et al.’s series (2). Other factors in-
clude gastric hypersecretion (4,40), gastric resections 
(2,4,5,18,37,40,42,43,62), true cysts of the duodenal wall 
(2,4,18,42,43,62), cysts of the pancreatic head (36,42) 
and previous biliary system illness (2,5,40,42). Recently 
a case of GP caused by isoniazid was described, possibly 
via toxic or autoimmune-mediated effects (53).

HISTOLOGY

The different names the entity has received in the lit-
erature are due to the variations in its macroscopic and 
microscopic appearance.

Macroscopic appearance

Gross examination of the duodenal wall, especial-
ly in the vicinity of the minor papilla, is very important 

for diagnosis of GP (12). In most cases some degree of 
thickening and scarring of the duodenal wall is observed 
with trabeculae that are often associated with cysts 
(5,9,12,14,15,18,26,39,63). These cysts, located in the 
submucosa, may contain clear liquid, white granular ma-
terial or stones, and may extend to the area of   the groove, 
compressing the bile duct (5,12,14,26).

At macroscopic level there are two subtypes of GP: a) 
The “cystic” type, characterized by multiple cysts pro-
truding from the mucosa of the suprampullary duodenum, 
ranging in size between 1 and 10 cm (26); they form a 
“paraduodenal wall cyst” or simulate intestinal duplica-
tion (12); b) the “solid” type, with cysts smaller than 1 cm 
in diameter but characterized by a marked thickening of 
the duodenal wall (26).

The scarring process may also affect the bile duct, 
which presents a smooth, edematous surface with homo-
geneous hyalinization (12,26). Other possible findings are 
thickened folds with ulcerations and retractions in the du-
odenal mucosa and enlarged lymph nodes in the pancre-
atic head (5,12,26).

In early stages of GP, the pancreatic head is usually 
normal or presents edema, mild fibrosis in the dorso- 
craneal portion with obstruction and dilatation of the 
SD (26,43,46). As the disease progresses, fibrosis be-
comes more pronounced and may affect all the pancre-
atic head (26).

Microscopic appearance

Microscopic examination of the duodenal wall in the 
vicinity of the minor papilla shows a proliferation of 
myoid cells wrapping acinar lobules (14,39,63), more 
prominent in the muscles of the submucosa of the mi-
nor papilla and less so in the area of the groove, cre-
ating an image that resembles “myoadenomatosis” 
(4,5,12,16,47) or a pancreatic hamartoma (7,39). The 
presence of heterotopic pancreatic tissue in the submu-
cosa or muscularis propria of the duodenal wall is fre-
quent (4,15,18,30,43,62).

In the myoid cell proliferation, dilated ducts are ob-
served, covered with columnar epithelium (5,7,12,14-
16,47), which may erode and become a hypercellular 
fibroblast-like process, resembling pseudocyst (4,16) 
and representing the “cystic” variety mentioned above 
(16). There may be a foreign body reaction with giant 
cells and accumulation of eosinophils, due to the ex-
travasation of mucoprotein material as these ducts break 
(7,12,14,16,47,63). A common finding in this entity is 
Brunner’s gland hyperplasia (4,5,12,14-16,26,39,63) 
which contributes to the thickening of the duodenal wall 
(12,14,16). Another common feature is neural prolifera-
tion, with “hyperplastic” nerves mixing with proliferat-
ing islets, creating an image of pseudoinfiltration (12,16) 
(Fig. 1).
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DIAGNOSIS

The preoperative diagnosis of GP is difficult. It re-
quires familiarity with the pathology, review of images by 
expert radiologists and communication of suspicion of the 
diagnosis by specialists (22).

Blood test

Pancreatic and liver enzymes may be slightly elevated 
(4,10,18). Tumor markers are usually normal (4,10).

Abdominal ultrasound (US)

Normally a hypoechoic mass is observed with thick-
ening of the duodenal wall, which causes narrowing of 
the second duodenal portion and bile duct obstruction 
(18,43,64).

Wronski et al. (39) postulated that ultrasound findings 
depend on the stage of the disease and reflect the differ-
ent pathological processes that occur during the evolution 
of the GP. For example, in the early stage, when inflam-
mation predominates over fibrosis, a hypoechoic band is 
evident in the pancreatoduodenal groove corresponding 
to the inflammatory infiltration, and there may also be a 
heterogeneous area in the pancreatic head and a moderate 
thickening of the duodenal wall (39). 

In the later stage, when fibrosis is established, hypere-
choic thickening of the duodenal wall can be seen result-
ing from the hypertrophy of submucosa due to hyperplasia 
of Brunner’s glands (39). At this stage a pathognomonic 
finding is observed: A hyperechoic part of the pancreatic 
head with anechoic ductal structures, which corresponds 

to the proliferation of myoma and fibrosis of the adjacent 
pancreas (39).

Abdominal computed tomography (CT)

Abdominal CT accurately reflects the histologi-
cal features of this entity (64). In the pure form, a hy-
podense laminar mass may be observed between the 
pancreatic head and duodenum, near the minor papilla 
(4,8,10,39,52,59,61,62,65), representing scar tissue (64). 
The delayed contrast uptake observed in some patients is 
due to the reduced blood flow caused by the prolifera-
tion of fibrotic tissue and the constriction of the second-
ary arteries (4). Cysts of varying size are frequent in the 
duodenal wall or in the groove (4,8,10,52,59,62,65) (Fig. 
2A), or even a multilocular cystic mass (4). The finding 
of multiple cysts in a thickened duodenal wall with con-
trast uptake is highly suggestive of cystic dystrophy of 
heterotopic pancreas (4,15) and duodenal stenosis due to 
duodenal wall thickening (4,8,59,61) (Fig. 2B). The MPD 
is usually normal (1,4).

In the segmental form, a hypodense lesion can be seen 
in the pancreatic head, near the duodenal wall (4,52). 
The MPD may be slightly dilated toward the body and 
tail of the pancreas (4,59). The common bile duct may 
be narrower in the distal part, with mild dilatation of the 
intra- and extrahepatic biliary tree (4). Peripancreatic ves-
sels are usually preserved, without signs of thrombosis or 
infiltration, even in cases of extensive disease (1,4,27).

Fibrogastroscopy (FGS)

Fibrogastroscopy may show a swollen polypoid du-
odenal mucosa with stenosis of the duodenal lumen 
(7,21,29,31,36,42).

Endoscopic retrograde cholangiopancreatography 
(ERCP)

ERCP is usually difficult to perform, especially in ad-
vanced stages, due to the presence of duodenal stenosis 
(4,29,41). When it is possible, it may show a smooth dis-
tal stenosis of the common bile duct without abnormali-
ties in the MPD or with mild dilatation (4,7,18,36) (Fig. 
3). Another possible finding is obstruction or irregular ste-
nosis of SD and its branches, which may contain stones or 
mucus plugs (4,7,36).

Endoscopic ultrasound (EUS)

According to some authors, EUS may indicate the exact 
location and extent of the disease, although it is difficult to 

Fig. 1. Pathology specimen (1: Brunner’s gland hyperplasia; 2: Thickening 
of arterial walls; 3: Fibrosis and chronic inflammation; 4: Dilated bile 
ducts; 5: Acinar atrophy).
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differentiate between infi ltration and infl ammation (4,17,29). 
Thickening and stenosis of the second duodenal portion 
with intramural cysts are usually observed (15,17,20,52), 
and smooth stenosis of the common bile duct (21,31,64). In 
the segmental form, enlargement of the pancreatic head or a 
heterogeneous hypoechoic mass may be seen infi ltrating the 
duodenal wall (20,41,52,64), with calcifi cations or pseudo-
cysts and dilatation of the MPD (41,42,64).

Endoscopy-guided FNA biopsy 

There are few reports in the literature of the cytologic 
features of FNA biopsy of GP (44,50). Those published 

present a great variability depending on the area sampled 
(4,44,50). If the area sampled has abundant spindle cells 
(44), large numbers of giant cells (50) or hyperplasia of 
Brunner’s glands, they may mimic neoplasia (44,47,50). 
This situation is particularly deceptive because the pres-
ence of giant cells and hyperplasia of Brunner’s glands are 
among the characteristic features of GP (66). Likewise, an 
area with fi brosis does not rule out neoplasia, since it is 
common to fi nd a desmoplastic reaction associated with 
the adenocarcinoma mimicking abnormal infl ammatory 
changes (4).

Magnetic resonance imaging (MRI)

Some authors consider MRI to be the best diagnos-
tic method for GP, as it allows an evaluation of various 
pathological aspects of the disease (43,56,58,62,67).

In MRI, GP appears as a laminar mass between the 
head of the pancreas and duodenum which is hypointense 
in T1 in comparison with the pancreatic parenchyma 
(43,55,56,62,64,65). In the T2 sequence it may be hypo-, 
iso- or slightly hyperintense, according to the duration of 
the disease. At early subacute stages it is more hyperintense 
due to edema, whereas in chronic stages it is hypointense 
due to fi brosis (43,55,56,62,64,65,67). Post-gadolinium 
images may reveal an irregular enhancement of the mass 
in the portal phase, but with a progressive, centripetal up-
take of contrast at later stages, refl ecting the high fi brotic 
component (43,55,56,64,67).

Cystic lesions may be identifi ed in the groove or in 
the duodenal wall; they are more obvious and hyperin-
tense in the T2 sequence (20,43,55,56,65,67), and in-
creased thickness or stenosis of the duodenal wall is often 

Fig. 2. A. CT with contrast in venous phase: Thickening of the wall of the second duodenal portion with a cyst inside and stenosis of the duodenal 
lumen. B. CT with intravenous contrast in venous phase and oral administration of contrast: Stenosis of the duodenal lumen.

Fig. 3. ERCP: Smooth, concentric narrowing of the distal common bile 
duct.

A B
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seen (4,8,20,43,56,62,65,67). Some authors report that 
there is some degree of stenosis in the common bile duct, 
though others observe stenosis in only 50% of patients 
(63,67). When stenosis occurs it is smooth and tubular or 
presents a regular pattern of narrowing (8,55,57,65,67). 
In the segmental form, the pancreatic head or the whole 
pancreas appear as hypointense in the T1 sequence asso-
ciated with atrophy of the parenchyma and ductal dila-
tation, reflecting the progressive loss of glandular cells 
which are replaced by fibrous tissue (65,67). A thickening 
of the pancreatic head may also be seen, with progressive 
narrowing of the MPD (8,43,67). In the pure form, the 
pancreas is usually hyperintense on the T1 sequence (67).

Magnetic resonance cholangiopancreatography 
(MRCP)

MRCP is currently the main imaging test used to visu-
alize the MPD and the common bile duct (4). This tech-
nique shows the relationship between the ductal system 
and cystic changes (55,67). It reveals a smooth stenosis 
of the distal intrapancreatic portion of the common bile 
duct (4,31,62,64). In the pure form the MPD is normal, 
but in the segmentary form it usually presents stenosis in 
the pancreatic head associated with a slight proximal dil-
atation (4).

Most cases of GP present a widening of the space be-
tween the pancreatic ducts, the distal common bile duct 
and the duodenal lumen, due to a space-occupying lesion 
in the groove, as well as a marked thickening of the du-
odenal wall (64,67). The image of “banana-shaped gall-
bladder” often found in chronic pancreatitis is fairly com-
mon in GP (67).

Differential diagnosis

The pancreatic duodenal groove is a small anatomic 
area where pathological processes affecting the pancreat-
ic head, duodenum, duodenal papilla, the distal common 
bile duct and retroperitoneum all converge. Therefore, 
the differential diagnosis of GP includes a spectrum of 
entities that range from anatomical variants to malignan-
cies (1).

The most important condition to consider in differen-
tial diagnosis of GP (principally in the segmental form) 
is the pancreatic head carcinoma, which in most cas-
es is extremely difficult to distinguish preoperatively 
(6,10,13,21,23-25,43, 61,64,65,67). CT and MRI are not 
reliable, especially when the tumor is scirrhous or has a 
high fibrous component (32,61). Some PC also originate 
in the groove, making it difficult to distinguish them from 
the pure form of GP (21,23,29,43,62,63). In 2010, Ishi-
gami et al. (68) reported the utility of the portal venous 
phase in CT and MRI to distinguish GP from pancreat-

ic groove carcinoma, finding that GP more frequently 
presents irregular focal enhancement in that phase (68). 
Recently Kalb et al. (58) achieved a diagnostic accura-
cy of 87.2% for GP using three strict MRI criteria: focal 
thickening of the second duodenal portion, an abnormally 
increased enhancement of the second duodenal portion, 
and cystic changes in the region of the accessory pancre-
atic duct. According to the authors, if these three criteria 
are met, ductal carcinoma of the head of pancreas can be 
ruled out, with a negative predictive value of 92.9% (58).

The presence of ductal dilatation of the MPD is not 
useful for differentiating between GP and carcinoma of 
the head of the pancreas; if the carcinoma affects the 
MPD the distal portion of duct may present dilatation, 
and in PC arising in the groove, the MPD is not usually 
affected (23). Vascular invasion is an important sign for 
the differentiation of the two entities (4,5,13,27,62,65), 
especially invasion of the gastroduodenal artery which 
appears infiltrated in the case of tumor and shifted to 
the left in the case of GP (1,4,43,61). The presence of 
cystic lesions in the groove or duodenal wall (normally 
absent in PC, 1,2,4,59,61,62,64), inflammatory thicken-
ing of the duodenal wall (1,2,6,23,30,50,61,62) and ste-
nosis due to scarring of the duodenal lumen all indicate 
GP (1,2,23,61). Endoscopic biopsy can help, although its 
usefulness is limited if the cancer is small and does not 
invade the duodenal mucosa (4). The presence of Brun-
ner’s gland hyperplasia is more characteristic of GP and 
is usually absent in PC (2,6,30).

ERCP and EUS (1,5,6,13,30,42,62,65) may also serve 
to differentiate these two entities. GP presents a regular 
smooth bile duct stenosis, while in PC it is irregular and 
abrupt (1,5,6,13,30,42,62,65,67).

EUS-guided FNA is of great importance in the study of 
pancreatic lesions because of its high sensitivity and spec-
ificity for the diagnosis of PC (44,50). However, its value 
may be limited depending on the site biopsied (4,44) and 
its interpretation has to be supported by other comple-
mentary tests (44,50).

Other entities which should be included in the differ-
ential diagnosis, especially in the pure form, are: Dis-
eases of the common bile duct such as choledochal cyst 
(21,32) and distal cholangiocarcinoma (4,21,32,42,67), 
periampullary diseases such as ampulloma (10), duo-
denal carcinoma (4,10,15,42,43,62,65), periampullary 
diverticulum (32), ampullary metastasis (49), duodenal 
hamartoma (21,24), neuroendocrine tumors of the groove 
(21,32,43,62,65), autoimmune pancreatitis (21,43,62,65) 
and acute pancreatitis with necrosis or pseudocysts in the 
groove area (4,32,42,43).

Periampullary carcinomas, including ampulloma and 
distal cholangiocarcinoma, usually present a hypointense 
mass in T1 and T2 MRI sequences (43), and MRCP 
shows an abrupt narrowing of the bile duct rather than 
the segmentary, long, smooth stenosis found in GP (4,43). 
The most frequent neuroendocrine tumor in the area of   
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the groove is gastrinoma, which is distinguished from 
GP by its hyperintensity in T2-weighted images and its 
hypervascularity on postcontrast images, with peripher-
al ring-like enhancement on postgadolinum GRE (43). 
GIST, which present as hypodense lesions in the duode-
nal submucosa, may mimic GP, although most of them, 
and most neuroendocrine tumors, present hypervascular 
lesions (10).

Malignant degeneration of heterotopic pancreas, 
though rare, deserves special mention because it is al-
most impossible to differentiate preoperatively from GP. 
It has been described in some series of surgical speci-
mens of GP (48). In cases of very advanced disease the 
spread of the tumor has been demonstrated on the poste-
rior aspect of the second duodenal portion, sparing the 
pancreatic head (48).

TREATMENT

In a recent study Arvanitakis et al. (20) showed that a 
stepwise approach to treatment of GP is feasible, effec-
tive, and is associated with an acceptable rate of compli-
cations.

The treatment of initial acute symptoms with conserva-
tive measures (analgesics, pancreatic rest and abstinence 
from alcohol and tobacco) can be useful in the short term 
(4,7,13,18,21,2,31,36,37,57,63). Sometimes enteral nutri-
tion is not possible in patients with duodenal stenosis who 
may require parenteral nutrition (17,20,63).

Somatostatin or its long-acting analogs have been 
shown to improve the results of the non-surgical approach 
(20). This may be an alternative to endoscopic treatment, 
when the papilla cannot be accessed due to compression 
or the large number of cysts (66), or to surgery in patients 
with chronic alcohol consumption and an established di-
agnosis of GP associated with chronic pancreatitis (16,48). 
Among the drawbacks are the high risk of recurrence of 
symptoms after treatment cessation (20,48).

Endoscopic treatment, including drainage of the pan-
creatic duct, dilatation of the stenosis and drainage of 
cysts, is the mainstay of nonsurgical treatment and can be 
tailored to the clinical response (20). Endoscopic drainage 
of SD through the minor papilla (5,18,34,39,63) seems to 
be feasible only in the early stage of the disease, before 
the development of severe scarring and duodenal steno-
sis, which prevents the passage of the endoscope (34,39). 
Some authors report that the placement of a stent in the 
minor papilla reduces pain temporarily (57) and can be 
an alternative to surgery for patients with impaired se-
cretion of pancreatic flow through the minor papilla (4). 
Endoscopic fenestration via cystoduodenostomy to drain 
the cysts appears effective in patients with cysts that are 
few in number and large (13,48). The disadvantages of 
both these endoscopic techniques are the rate of symp-
tom recurrence and the possible complications due to mo-

bilization or obstruction of the prosthesis (16). Medical 
and/or endoscopic treatment can be used as first choice in 
non-severe cases or “bridge” treatments prior to surgery 
(16). Its results are variable: While in the series of Re-
bours et al. (17) only 37.5% of patients treated endoscop-
ically showed complete clinical responses in more recent 
series associating medical and endoscopic treatment com-
plete clinical response rates rise to almost 80% (20).

Thanks to improvements in imaging techniques that 
can rule out malignancy in some cases of GP, some au-
thors advocate non-surgical procedures to treat this con-
dition (20,66). However, for Patriti et al. (48), that until a 
system is devised for detecting the degeneration to adeno-
carcinoma in the heterotopic pancreas, surgery appears to 
be the safest treatment even when there is no suspicion of 
malignancy.

Surgery is considered the treatment of choice in GP if 
symptoms do not improve, when there are complications, 
or when there is a suspicion of malignancy (5,7,16,18,21, 
25,31,32,35,42,51). For some authors, the technique of 
choice is the cephalic pancreaticoduodenectomy, or the 
Whipple technique (13,16,42,51,60), especially when the 
main symptom is pain, with or without duodenal obstruc-
tion (17). 

Pancreatectomy with duodenal preservation has also 
been performed in some cases and has achieved satisfac-
tory resolution of symptoms (5,42,60), although it is not 
always possible because of the significant fibrous compo-
nent of the antral and periduodenal zone (10,16). Another 
technique which has achieved good results, especially in 
the case of duodenal involvement, is duodenal resection 
with preservation of the pancreas (60). A gastroentero-
anastomosis may be a solution for patients with marked 
duodenal stenosis without intractable pain (17) or in pa-
tients who are unfit for pancreatectomy.

Duodenopancreatectomy has been shown to be an ef-
fective and permanent treatment for the management of 
GP, controlling the two main symptoms of this condition 
–pain and weight loss (4,15,18,39,47,48,57,60)– and al-
lowing a complete pathological examination of the sur-
gical specimen in order to confirm diagnosis and rule 
out malignancy (31,39,48). It has been postulated that 
the pathogenesis of pain in GP is related to inflammatory 
mediators, rather than to hyperpressure of the main pan-
creatic duct, and so techniques of pancreatojejunal deri-
vation, with or without gastric and/or biliary bypass, may 
provide temporary treatment though symptoms may recur 
(16,60). Abstinence from alcohol and tobacco, associated 
with surgery, is critical for good long-term results (16,60).

In a recent study Egorov et al. (60) presented a series 
of 62 patients, of whom 52 were treated surgically: 29 by 
pancreaticoduodenectomies, five by pancreatectomy with 
duodenal preservation, 10 by duodenal resection with 
preservation of the pancreas and eight by drainage proce-
dures, obtaining symptom control in 85%, 18%, 83% and 
18% respectively (60).
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Patients with GP undergoing symptomatic treatment 
or surgical techniques for duodenal preservation require 
close monitoring due to the risk of a coexisting carcinoma 
(7,42), especially in the SD (7,30).

CONCLUSION

GP is a form of chronic pancreatitis which affects the 
area between the pancreatic head, duodenum and com-
mon bile duct which can simulate, mask or coexist with 
pancreatic carcinoma and should be considered in the 
differential diagnosis of pancreatic masses or duodenal 
stenosis. On CT and MRI it appears as a laminar mass 
between the pancreatic head and duodenum, or in the pan-
creatic head, with or without dilatation of the MPD. Char-
acteristic features of this entity are inflammatory thicken-
ing of the wall and stenosis of the duodenal lumen, and 
cystic lesions in the mass or in the duodenal wall. Smooth, 
regular stenosis of the common bile duct and vascular dis-
placement or absence of vascular invasion may also help 
in the differential diagnosis of this entity, distinguishing 
it from pancreatic carcinoma. Medical and endoscopic 
treatment may be helpful initially or in patients who are 
unfit for surgery, but in some cases, either due to diagnos-
tic uncertainty or due to the need to resolve symptoms 
that are refractory to medical and endoscopic treatment, 
pancreatic resection may be necessary.
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