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Abstract Groove pancreatitis (GP) is a rare type of segmental
pancreatitis, and it remains largely an unfamiliar entity to most
physicians. It is often misdiagnosed as pancreatic cancer and
autoimmune pancreatitis. With better understanding of radio-
logical findings, preoperative differentiation is often possible.
If there is preoperative diagnosis of GP, one can employ non-

surgical treatment. But most of the patients ultimately require
surgery. Pancreaticoduodenectomy (PD) is the surgical treat-
ment of choice. We report three cases of GP that were treated
byWhipple’s operation at our unit. All the three patients had a
history of long-standing alcohol intake. In the first and third
patients, we had a preoperative diagnosis of GP. But, in the
second patient, our pre-operative and intra-operative diagnosis
was a pancreatic head malignancy. Diagnosis of GP was made
only after histopathological examination. All the three patients
had uneventful postoperative recovery and were well at 55-,
45- and 24-month follow-up respectively. In addition to detail
descriptions of our three cases, a detailed review of the current
literature surrounding this clinical entity is also provided in
this article.
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Introduction

Groove pancreatitis (GP) is a segmental form of chronic pan-
creatit is characterized by fibrotic scarring of the
pancreatoduodenal groove, an anatomic space bordered by
the head of the pancreas, duodenum and the common bile duct
(CBD). Though the entity was first described by Becker in
1973 in German term as ‘Rinnenpankreatitis’ [1], the term
groove pancreatitis was coined by Stolte et al. in 1982 [2].
Because of its rarity, the true incidence of GP is unknown.
The reported incidence varies from 2.7 to 24.5% cases of
pancreaticoduodenectomies performed for chronic pancreati-
tis [2–4]. Differentiation between GP and pancreatic head
cancers may be difficult before operation. However, with in-
creased understanding in the radiological findings, preopera-
tive diagnosis is often possible. In this article, we present three
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cases of GP treated surgically in our unit over a 7-year period
with a brief review of the current medical literature.

Case Reports

Case 1

A 47-year-old male with a history of epigastric pain radiating
to the back associated with intermittent non-bilious vomiting
and weight loss of about 40 lb in past 1 year was treated at
various hospitals as a case of recurrent acute pancreatitis. The
patient had a history of alcohol abuse for 8 years. Physical
examination revealed mild pallor and features of malnutrition.
Laboratory investigations revealed raised serum amylase and
lipase with low albumin. His serum CA 19-9 and CEA levels
were within normal limits. Computed tomography (CT) scan
of the abdomen showed loss of fat planes between head of
pancreas and the duodenum with an ill-defined hypodense
area in the head of pancreas. Pancreatic duct was not dilated.
The second part of the duodenum was thickened. Biliary sys-
tem was normal. Esophagogastroduodenoscopy revealed an
oedematous mucosa with a polypoidal appearance and
narrowing of the second part of the duodenum (Fig. 1).
Endoscopic biopsy result was benign. Endoscopic ultrasound
(EUS) showed multiple hypoechoic areas in the head of the
pancreas. Based on imaging and endoscopic findings, we
suspected it to be a case of GP. We performed Whipple’s
operation. Cut section of the operative specimen showed
thickening of the duodenal wall and a thick fibrous band in
the pancreato-duodenal groove with few cystic spaces in the
head of the pancreas. Histopathological examination was sug-
gestive of GP. Postoperative recovery was uneventful. The
patient was well at 55-month follow-up.

Case 2

A-45-year old alcoholic male patient presented with 3-month
history of recurrent severe postprandial upper abdominal pain
with occasional radiation to the back. There was no history of
vomiting and jaundice. He was initially treated at a local hospital
for about 6 weeks. As there was no improvement of pain, he
came to our institution for evaluation. Physical examination was
unremarkable except weight loss of 12 lb. Laboratory investiga-
tions were within normal limits except raised serum alkaline
phosphatase level. Serum CA 19-9 and CEA levels were within
normal limits. CTscan (Fig. 2) of the abdomen showed a 4 × 3.5-
cm heterogeneously enhancing mass in the head and uncinate
process of the pancreas with narrowing of the duodenum. CBD
was dilated, and there was periduodenal fat stranding.
Esophagogastroduodenoscopy showed narrowing of the second
part of the duodenum with fine nodular and ulcerated mucosa.
Endoscopic biopsy showed no evidence of dysplasia or malig-
nant changes. We performed Whipple’s operation with a suspi-
cion of pancreatic head malignancy. Cut section of the specimen
showed a firm greyish mass at the head of the pancreas.
Histopathological examination (Fig. 3a–d) revealed
leiomyoma-like mass incorporating the lobules of pancreatic ac-
inar tissue and inflamed disrupted ductal structures mimicking
‘myoadenomatosis’. There were foci of myofibroblastic prolifer-
ation. Duodenal wall was thickened with chronic inflammation
in the groove area and Brunner’s gland hyperplasia. These fea-
tures were suggestive of GP. The patient had an uneventful re-
covery and was well at 45-month follow-up.

Case 3

A 40-year-old male with chronic alcohol consumption came
to us for recurrent epigastric pain for 3 years, occasional

Fig. 1 Esophagoduodenoscopy showing narrowing of the second part of
the duodenum with fine nodular and ulcerated mucosa (case 1)

Fig. 2 CT scan of the abdomen showing heterogeneously enhancing
mass in the head and uncinate process of the pancreas with narrowing
of the second part of duodenum (case 2)
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bilious vomiting for 9 months and weight loss for 6 months.
Physical examination was unremarkable. Upper GI endosco-
py revealed narrowing of the second part of the duodenum
with nodular mucosa. Endoscopic biopsy did not reveal any
dysplasia or malignancy. CT scan of the abdomen showed
typical plate-like mass in the pancreaticoduodenal groove
with thickening of adjacent duodenal wall (Fig. 4).
Pancreatic duct was dilated (6 mm). As he was not responding
to conservative treatments for 6 months, Whipple’s operation
was performed. Histopathological examination of the resected
specimen confirmed the preoperative diagnosis of GP. The
patient had an uneventful recovery and was well at 24-
month follow-up.

Discussion

GP is a specific form of chronic pancreatitis characterized by
extensive fibrosis and inflammation in the pancreato-duodenal
groove. The condition has been reported under several alter-
native names, including paraduodenal pancreatitis, cystic dys-
trophy of heterotopic pancreas, paraduodenal wall cyst and
myoadenomatosis. In 1991, Becker and Mischke classified
GP into pure form and segmental form [3]. The former in-
volves the groove only, with preservation of the pancreatic
parenchyma and the main pancreatic duct, while the latter
affects both the groove and the head of the pancreas with
stenosis of the pancreatic duct causing upstream dilatation.

The pathogenesis of GP remains unclear. Alcohol is the
most important predisposing factor. One of the most frequent-
ly reported mechanisms is altered pancreatic secretion through
Santorini’s duct (SD) related to aggression caused by alcohol
[2, 5–8]. 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 interference with
the flow and an accumulation of temporal secretion at the top
of the pancreatic head [9]. The increased intraductal pressure
in the SD facilitates the formation of pseudocysts and leakage
of pancreatic juice into the groove [10, 11]. Other possible
reasons for GP are Brunner’s gland hyperplasia, duodenal
bud and ectopic pancreas [12]. Moreover, a fibrous scarring
secondary to gastrectomy, gastroduodenal ulcer and biliary
disease might also be pathogenetic factors [13]. In our pa-
tients, we found Brunner’s gland hyperplasia in all the cases.

GP mainly affects middle-aged men with a history of alco-
hol abuse. Typical symptoms include postprandial abdominal
pain, early satiety, nausea, vomiting and weight loss mainly
due to duodenal obstruction. These symptoms last from few
weeks to more than a year before clinical diagnosis is made. In
our cases, the duration between the onset of symptoms and the
diagnosis varies from 3 months to 3 years. Jaundice is rare but

Fig. 3 Histopathological
examination showing (case 2). a
Myofibrous proliferation with
mild chronic inflammation, H&E
×40. b, c Chronic inflammation
with glandular proliferation, H&E
×100. d Chronic inflammation in
groove area H&E ×400

Fig. 4 CT scan of the abdomen showing typical plate-like mass in the
pancreaticoduodenal groove with thickening of the duodenal wall (arrow)
(case 3)
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can occur if there is stenosis of CBD [14]. Jaundice, when
present, is usually fluctuating, unlike the progressive jaundice
secondary to pancreatic cancer. The course of the disease is
often chronic and debilitating. Sometimes, it may be associat-
ed with diarrhoea and diabetes mellitus [15]. Laboratory in-
vestigations may show a slight elevation of pancreatic en-
zymes and occasionally hepatic enzymes. Tumour markers
are rarely elevated [16].

Preoperative diagnosis of GP is a challenge. It is often
misdiagnosed as either pancreatic cancer or autoimmune pan-
creatitis. Depending upon the clinical features, transabdominal
ultrasound and upper GI endoscopy are done as first-line inves-
tigations. Upper GI endoscopy often shows an inflamed and
polypoid duodenal mucosa with stenosis of the duodenal lu-
men. Ultrasonography shows increased thickness of the duode-
nal wall and stenosis of the lumen, with a hypoechoic lesion
between the pancreas head and the thickened duodenum. CT
scan is an excellent means for diagnosis of GP. In the ‘pure’
form of the disease, a poorly enhancing plate-like hypodense
lesion can be identified between the pancreatic head and the
duodenum. Multiple cysts located within a thickened duodenal
wall exhibiting postcontrast enhancement are also useful indi-
cators of GP [6]. In the ‘segmental’ form of GP, a focal
hypodense lesion can be seen in the pancreatic head in close
proximity to the duodenal wall. The main pancreatic duct may
exhibit mild dilatation in the body and tail region. CBDmay be
constricted at its distal part leading to upstream dilatation. It
should be emphasized that, even in extensive disease, the
peripancreatic vessels are preserved, showing no signs of
thrombosis or infiltration. MRI shows a sheet-like mass in the
groove area, which is hypointense relative to the pancreatic
parenchyma on T1-weighted images and iso- to slightly hyper-
intense on T2-weighted images [13]. Grooves are revealed as
hypointense areas on T1-weighted images. T2-weighted imag-
ing is useful to detect intraduodenal wall cysts [6]. Endoscopic
ultrasound (EUS) is also effective in diagnosing GP. It reveals
smooth stenosis of the CBD; SD is usually undetectable. Duct-
penetrating signs are evident in the irregular hypoechoic mass.
However, insertion of EUS is often impossible due to duodenal
stenosis and the accuracy of EUS is operator dependent [17].
EUS-guided fine-needle aspiration (FNA) may be helpful for
preoperative diagnosis of GP. But, the results are variable de-
pending upon the area of sampling. If the area sampled has
abundant spindle cells, large numbers of giant cells or hyper-
plasia of Brunner’s glands, they may mimic neoplasia. This
situation is particularly deceptive because the presence of giant
cells and hyperplasia of Brunner’s glands are among the char-
acteristic features of GP. Likewise, an area with fibrosis does
not rule out neoplasia, since it is common to find a desmoplastic
reaction associated with the adenocarcinoma mimicking abnor-
mal inflammatory changes.

Although there are several radiological findings described
for GP for preoperative diagnosis, differentiation of GP

(principally in the segmental form) from pancreatic head carci-
noma preoperatively by these sophisticated investigations is of-
ten impossible. CTandMRI are not reliable, especially when the
tumour is scirrhous or has a high fibrous component [18]. Some
of the pancreatic cancers also originate in the groove, making it
difficult to distinguish them from the pure form ofGP [19, 20]. In
2010, Ishigami et al. [21] reported the utility of the portal venous
phase in CT and MRI to distinguish GP from pancreatic groove
carcinoma, finding that GP more frequently presents with irreg-
ular focal enhancement in that phase. Recently, Kalb et al. [22]
achieved a diagnostic accuracy 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 por-
tion and cystic changes in the region of the accessory pancreatic
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% [22]. Vascular invasion is an
important sign for the differentiation of the two entities [6, 19, 23,
24], especially invasion of the gastroduodenal artery which ap-
pears infiltrated in the case of tumour and shifted to the left in the
case of GP. The presence of cystic lesions in the groove or duo-
denal wall [6, 18, 19], inflammatory thickening of the duodenal
wall [18, 19], and stenosis due to scarring of the duodenal lumen
all indicates GP. Endoscopic biopsy can help, although its use-
fulness is limited if the cancer is small and does not invade the
duodenal mucosa (4). The presence of Brunner’s gland hyper-
plasia is more characteristic of GP and is usually absent in pan-
creatic cancer. ERCP and EUS may also serve to differentiate
these two entities. GP presents a regular smooth bile duct steno-
sis, while in pancreatic cancer, it is irregular and abrupt. EUS-
guided FNA is of great importance in the study of pancreatic
lesions because of its high sensitivity and specificity for the di-
agnosis of pancreatic cancer [25, 26]. However, its value may be
limited depending on the site biopsied and its interpretation has to
be supported by other complementary tests [25, 26].

There are two therapeutic options for GP: (1) conservative
medical and endoscopic measures and (2) surgery.
Conservative measures including analgesics, pancreatic rest
and abstinence from alcohol are usually successful at treating
the initial symptoms but may not be long-lasting. Isayama
et al. [27] reported the treatment of GP by endoscopic stenting
of the minor papilla, but the long-term clinical course remains
obscure. Similarly, Casetti et al. had shown poor results with
endoscopic therapy. In their experience, all three endoscopi-
cally treated patients eventually needed definitive therapy
with pancreaticoduodenectomy (PD) [28]. In a recent study,
Arvanitakis et al. [29] showed that a stepwise approach to
treatment of GP is feasible and effective and is associated with
an acceptable rate of complications. Using both medical and
endoscopic treatment, complete clinical response was
achieved in almost 80% of cases. Surgery is the treatment of
choice when symptoms do not improve or when the condition
is too difficult to distinguish from pancreatic carcinoma. In a
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study by Rahman et al. [30], body weight increased and
chronic abdominal pain was relieved in all patients who
underwent PD. Complete pain relief was reported in 76% of
the patients after PD [28]. The preservation of the pylorus
during PD is not always feasible because of extensive fibrosis
of the pyloro-duodenal region. We performed Whipple’s pro-
cedure in all the three cases. Due to dense fibrosis in the
pancreatoduodenal area, the operating time and the blood loss
were more in comparison to Whipple’s procedure for
periampullary cancer. But, in all the three cases, there were
no pancreatic leaks due to firm nature of the pancreas.

Conclusion

Differentiation between GP and pancreatic head cancers may be
difficult before operation. However, with increased understand-
ing of the radiological findings, preoperative diagnosis is often
possible. In the acute phase, treatment is conservative. GP resis-
tant to medical treatment requires surgery, and Whipple’s opera-
tion is the surgery of choice with good long-term results.
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