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Abstract
Groove pancreatitis (GP) is a rare and clinically distinct form of chronic pancreatitis affecting
the pancreaticoduodenal groove comprising the head of the pancreas, duodenum, and the
common bile duct. It is more prevalent in individuals in their 4–5th decade of life and dispro-
portionately affects men compared with women. Excessive alcohol consumption, tobacco
smoking, pancreatic ductal stones, pancreatic divisum, annular pancreas, ectopic pancreas,
duodenal wall thickening, and peptic ulcers are significant risk factors implicated in the de-
velopment of GP. The usual presenting symptoms include severe abdominal pain, nausea,
vomiting, diarrhea, weight loss, and jaundice. Establishing a diagnosis of GP is often chal-
lenging due to significant clinical and radiological overlap with numerous benign andmalig-
nant conditions affecting the same anatomical location. This can lead to a delay in initiation
of treatment leading to increasingmorbidity, mortality, and complication rates. Promising re-
search in artificial intelligence (AI) has garnered immense interest in recent years. Due to its
widespread application in diagnostic imaging with a high degree of sensitivity and specific-
ity, AI has the potential of becoming a vital tool in differentiating GP from pancreatic malig-
nancies, thereby preventing a missed or delayed diagnosis. In this article, we provide a
comprehensive review of GP, covering the etiology, pathogenesis, clinical presentation, ra-
diological and endoscopic evaluation, management strategies, and future directions. This ar-
ticle also aims to increase awareness about this lesser known and often-misdiagnosed clinical
entity amongst clinicians to ultimately improve patient outcomes.
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Introduction
First described by Becker and Mischke in 1973, GP is a rare and
underrecognized subtype of chronic pancreatitis.1,2 It was initially
described in German as “Rinnenpankreatitis” until Stolte et al.
coined the term GP in 1982.3 Numerous clinical entities such as
cystic dystrophy of heterotopic pancreas, pancreatic hamartoma
of duodenum, para-duodenal wall cyst, and myoadenomatosis,
along with GP, have been classified under the broad umbrella term
of as paraduodenal pancreatitis as they share common clinical and
pathological findings.4 Based on the predominant area of involve-
ment, GP has been classified as follows5:

1 Pure groove pancreatitis: Inflammation involves the
groove area (anatomic space between the head of pancreas,
duodenum, and common bile duct [CBD]) only.

2 Segmental groove pancreatitis: Inflammation involves the
groove area along with extension into the head of the pan-
creas (Fig. 1).

Although numerous risk factors have been identified for GP, it is
most closely associated with alcohol and tobacco use which is
more prominent in middle aged men.6 The usual presenting symp-
toms include severe abdominal pain, nausea, and vomiting due to
duodenal stenosis causing luminal obstruction, diarrhea, weight
loss, and jaundice when there is involvement of the intrapancreatic
bile duct.6 It is challenging to diagnose GP due to lack of charac-
teristic imaging findings although imaging modalities like com-
puted tomography (CT), magnetic resonance imaging (MRI), or
magnetic resonance cholangiopancreatography (MRCP) may be
useful in making a diagnosis. Endoscopic ultrasound (EUS) has
been proven to be the most sensitive modality to detect GP.6 The
treatment options for GP depend on the severity of the disease
and range from conservative to endoscopic or surgical
management.6

This comprehensive review article aims to discuss
etiopathogenesis, clinical features, management strategies, and po-
tential future advancements in the diagnosis and management of
GP.

Demographics
Although a rare clinical entity, the prevalence of GP ranges up to
20%–25% in patients with chronic pancreatitis who have under-
gone surgical/pathological or anatomical workup.3,7 To put that
into perspective, in a recent systematic review by Ukegjini et al.
that analyzed 649 studies from 1990 to 2022, the authors noted
1404 diagnosed cases of GP.8 Of 1023 patients for whom gender
was reported in this study, 86% were males.8 This was consistent
with previous literature, which reports that GP is predominantly
seen in middle-aged men between the ages of 40 and
50 years.4,8–11

Risk factors and pathogenesis
Alcohol use disorder and nicotine dependence have been reported
to have a strong association with GP.6 Ukegjini et al. also noted
that about 79% of GP patients had a history of heavy alcohol con-
sumption and 83% were smokers.8 Other risk factors implicated in
the development of GP include pancreatic ductal stones, pancreatic
divisum, annular pancreas, ectopic pancreas, duodenal wall thick-
ening, and peptic ulcers.12,13 Additional large studies are needed to
fully understand the impact of these risk factors on GP.
Over the last few decades, numerous pathophysiological mech-

anisms have been proposed that may lead to the development of
GP; however, the exact pathophysiology is currently unknown.
The classical pathophysiological mechanism suggests that pancre-
atic enzymes accumulate in the duodenal wall due to ectopic pan-
creatic tissue leading to Brunner’s gland hyperplasia, local
inflammation, and fibrosis (Fig. 1).14 This condition manifests
macroscopically as duodenal wall thickening with
pseudotumorous polyploid giant folds, especially in the
periampullary region.11 Intramural cystic lesions, located within
the submucosa or muscularis layer, typically range from 1 to
10 cm.11 However, it might simulate a neoplasm if large and mul-
tiple cysts invade into the adjacent groove compressing the bile
duct.11 This is also known as pancreatic heterotopia, which was
first described by Potet et al. in 1970.15 Differentiating GP from

Figure 1 Pathogenesis of groove pancreatitis (created using Biorender.
com).
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groove carcinoma, duodenal carcinoma, and pancreas head carci-
noma is crucial due to differing prognoses and management
strategies.5 Furthermore, stenosis of the second part of the duode-
num may lead to gastric outlet obstruction (Fig. 1).16

Moreover, significant alcohol use can cause cytoplasmic lipid
accumulation in acinar cells, leading to fatty degeneration, cellular
necrosis, and fibrosis. Long-term alcohol abuse alters pancreatic
enzyme volume and viscosity, obstructs pancreatic ducts, and
forms proteinaceous plugs within the ducts.4,5,17,18 The resulting
stasis of exocrine pancreatic secretions leads to recurrent pancrea-
titis episodes, chronic localized inflammation, and eventually cys-
tic dystrophy of the duodenal wall.19

Clinical presentation
The most common symptom of GP is upper abdominal pain, more
pronounced in the right upper quadrant and epigastric region.4 The
systematic review by Ukegjini et al. demonstrated that abdominal
pain was the most reported symptom in GP patients, followed by
weight loss, nausea/vomiting, episodes of acute pancreatitis
(AP), jaundice, steatorrhea, and exocrine insufficiency.9 Asymp-
tomatic presentation was the least common.8 Similarly, a retro-
spective study on 24 patients by Bender et al. reported that
70.8% of the patients had abdominal pain, followed by weight loss
in 41.6%, vomiting in 29.1%, and diarrhea in 20.8%, jaundice in
16.6% patients, and dysphagia in 8.3% patients with GP.20 A ret-
rospective study by Tarvainen et al. in 33 patients with confirmed
GP showed similar trends with abdominal pain being the most
common complaint in 87.8% followed by AP in 51.5%,
nausea/vomiting 45.4%, weight loss 36.3%, and diarrhea in
12.1%.21 Another case–control study consisting of 13 patients also
reported abdominal pain, weight loss, nausea, and vomiting as the
frequent presenting symptoms of GP.19 Table 1 highlights the clin-
ical features and their commonality in patients with GP.20–22

Compared with patients with chronic pancreatitis, symptoms of
gastric outlet obstruction were more prominent in patients with GP
while diarrhea was less common.19 Duodenal stenosis, often seen
in patients with GP, can lead to longer lasting symptoms like early
satiety, vomiting, and weight loss as well.23 Clinically, if an elderly
patient (≥60 years old) presents with symptoms of jaundice,
groove cancer should be suspected over GP and be in the differen-
tial diagnosis.24 The duration of symptoms of GP can fluctuate
from a few weeks to years and may be debilitating in the long
term, especially in older individuals.1 It is difficult to differentiate
GP from pancreatic cancer as they share common clinical findings
with very similar radiological and gross pathological features.25

Radiological evaluation
The main imaging modalities utilized to help establish a radiolog-
ical diagnosis of GP include transabdominal ultrasound, CT, MRI,
and MRCP of the abdomen.26 However, a radiological diagnosis
of GP is often challenging as it shares similar radiological features
with localized pancreatic groove cancer, primary duodenal neo-
plasms, ampullary neoplasms, and pancreatic neoplasms.27,28

Hence, these patients may be subjected to unnecessary surgical in-
tervention due to misdiagnosis or suspicion of malignancy.27 It is
imperative to use clinical judgment along with imaging modalities

to decrease the risk of misdiagnosis and unwarranted surgical in-
tervention in these patients.

Ultrasound. Although transabdominal ultrasound is a widely
available imaging modality, radiological findings of GP on ultra-
sound are non-specific. Hence, a diagnosis of GP is rarely estab-
lished primarily on transabdominal ultrasound. The sonographic
findings of GP reported in two patients that were later confirmed
histopathologically by Wronski et al. are a hypoechoic band like
area between the pancreatic head and duodenum with enlarged
low echogenic pancreatic head in the first patient and hyperechoic
thick duodenal walls due to hypertrophy of the submucosal layer
in the second patient.29 These sonographic findings reflect the on-
going pathologic process and should be interpreted keeping in mind
the stage of the disease.29 Hwang et al. reported non-homogenous
mass between the pancreatic and the descending duodenum as well
as swelling of the pancreatic head on ultrasonography in a patient
diagnosed with GP.30 As it is readily available, transabdominal ul-
trasound is an important diagnostic tool and may serve as the initial
diagnostic test to not only help diagnose GP but also rule out other
clinical etiologies with a similar presentation.

Computed tomography. Loss of fat plane along with an
ill-defined crescentic or frank soft tissue mass between the head
of the pancreas and duodenum are the classic findings of Pure
GP on multidetector CT (MDCT) (Fig. 2).11,26 The soft tissue
mass often has a sheet-like curvilinear crescentic appearance,
which can be best appreciated on multiplanar reformatted
images.31 Delayed enhancement of the soft tissue is often seen
on multiphase imaging due to fibrosis or a thickened medial duo-
denal wall, and small cysts can also be appreciated within the
thickened duodenal wall or the pancreaticoduodenal groove.32

In patients with segmental GP, the main pancreatic duct may ap-
pear dilated in the pancreatic body and tail, whereas the pancreas
mostly appears normal in patients with pure GP (Fig. 3a).11,33

Rarely, pancreatic ducts may appear dilated in pure GP due to ex-
trinsic compression of the pancreatic head by the groove mass.33,34

Segmental GP can be confused with pancreatic cancer due to
masking of the pancreatic groove by a mass-like enlargement of
the pancreatic head, making it quite difficult to radiologically dif-
ferentiate the two clinical entities.31 On CT imaging, GP can be
differentiated from acute edematous pancreatitis due to absence
of diffuse retroperitoneal inflammatory changes.31 Furthermore,
pancreatic calcifications, ductal dilatation, and/or ductal

Table 1 Frequency of clinical symptoms in patients with groove
pancreatitis

Clinical features Range of percentage

Abdominal pain 70.8%–87.8%
Weight loss 36.3%–41.6%
Vomiting 29.1%–45.4%
Diarrhea 12.1%–20.8%
Jaundice 16.6%
Dysphagia 8.3%
Acute pancreatitis 51.5%
Nausea/vomiting 45.4%
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beading/irregularity due to the progressive narrowing and fibrosis
of the pancreatic duct and parenchyma seen in chronic pancreatitis
may help differentiate it from GP.31

MRI. A retrospective study conducted by Kalb et al. to assess the
performance of MRI in distinguishing GP from pancreatic carci-
noma showed that MRI is 87.2% accurate and has a negative pre-
dictive value of 92.2% for diagnosing GP.35 MRI has a sensitivity
of 88.2% and specificity of 86.7% in the diagnosis of GP, with a
negative predictive value of 78.9% and a positive predictive value
of 92.9%.35 Hence, MRI is probably the most important imaging
modalities in establishing a diagnosis of GP. Radiological features
of GP on MRI closely resemble those seen on CT. The presence of
a sheet-like mass between the head of pancreas and duodenum,
which appears hypointense to pancreatic parenchyma on
T1-weighted images and hypointense, isointense, or hyperintense
on T2-weighted images, is the most characteristic finding of GP
on MRI (Fig. 4).11,36 The variation could be due to the time of on-
set of disease as subacute disease appears brighter due to

edematous changes while fibrosis in chronic disease states leads
to a low intensity signal.36 Hence, these changes in signal intensity
can be helpful in understanding and assessing the chronicity of the
disease as well.
The involvement of medial duodenal wall (duodenal wall thick-

ening) can be seen in both pure and segmental GP on MRI.31,37

Multiple T2 hyperintense cysts may also be visualized in the duo-
denal wall and pancreaticoduodenal groove.31,37 Furthermore, hy-
perplasia of Brunner’s gland, encasement of the CBD, and
cicatrization and stenosis of the duodenal wall seen in patients
with GP can be useful in differentiating it from pancreatic
carcinoma.37

In segmental GP, the main pancreatic duct usually has a mild,
regular, and progressive pattern of narrowing in the head of the
pancreas.36 In GP patients with diffuse chronic inflammatory
changes, higher degree of the duct of Wirsung narrowing along
with secondary duct ectasia can be seen on MRI.37 Additionally,
“banana-shaped” gallbladder is an ancillary finding seen in GP pa-
tients on MRI due to narrowing of ampulla and stricturing of distal
CBD (Fig. 5).11,31

Figure 2 Axial contrast-enhanced computed tomography: duodenal wall thickening with mural hyperenhancement (arrow), paraduodenal cyst (arrow-
head), and hypoenhancing soft tissue between pancreatic head and duodenum (dotted arrow).11

Figure 3 (a) Pure form: normal appearing pancreatic head (thick arrow), inflammation confined to groove region (thin arrow); (b) Segmental form: In-
volvement of head and hypoenhancing lesion (thick arrow), predominantly cystic form of disease (thin arrow).11
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MRCP. With recent advancements in radiological imaging over
the last few decades, MRCP has gained immense popularity and
evolved into an important diagnostic tool for numerous
pancreaticobiliary disorders. The study by El-Nekidy et al.
consisting of 16 GP patients demonstrated that MCRP could estab-
lish a relationship between the T2 hyperintense cysts in the duode-
nal wall and pancreaticoduodenal groove, CBD, and pancreatic
ducts.38 MRCP can help assess the caliber of the distal CBD and
dilatation of the main pancreatic duct seen in patients with seg-
mental GP.26 However, additional studies are needed on a larger
cohort of GP patients to identify more unique radiological
differentiators of GP on MRCP from other similar clinical entities.

Endoscopic retrograde cholangiopancreatogra-
phy. The role of endoscopic retrograde cholangiopancreatogra-
phy (ERCP) is limited in the evaluation of patients with
suspicion of GP due to possible duodenal stenosis in these cases;
however, it can demonstrate smooth CBD stenosis with normal
main pancreatic duct if cannulation is successful.31,39 In a case

report by Gupta et al., ERCP showed soft tissue swelling and a
mass in the periampullary region which was later diagnosed as
GP on pathological examination.40 Another case of GP reported
by Sanada et al. demonstrated smooth stenosis of the main pancre-
atic duct with pooling of contrast in the pancreatic head suggestive
of a cyst along with obstruction/stenosis of the duct of Santorini on
ERCP.41

EUS. EUS is one of the most sensitive diagnostic modalities uti-
lized in the evaluation of pancreaticobiliary disorders. It can be in-
strumental in the evaluation of both pure and segmental GP.26 EUS
can accurately identify and assess the location of the cysts in the
muscularis propria of duodenal wall, which appear as enlarge-
ments around the minor papilla area without communication with
pancreatic ducts.6,11,42 A heterogeneous pattern of pancreatic pa-
renchyma, which is less hypoechoic compared with that of a carci-
noma, and the absence of vascular involvement can also be seen
(Fig. 6).11,42

Figure 4 Magnetic resonance imaging: (a) hypointense signal on T1-weighted image; (b) isointense signal on T2-weighted image; mass (arrow) in the
groove sandwiched between pancreatic head (arrow head) and descending duodenum (dotted arrow).11

Figure 5 Magnetic resonance cholangiopancreatography: excessive
widening of space between descending duodenum (D) and bile duct (thin
arrow). Ectatic and banana-shaped gallbladder (thick arrow).11
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EUS enables visualization of the surrounding lymph nodes,
which do not achieve the same size and pattern of involvement
as that seen in pancreatic cancer. Furthermore, it enables therapeu-
tic endoscopists to perform fine-needle aspiration/biopsy (FNA/
FNB) of the lesion and surrounding lymph nodes.43,44 Although
a negative result on FNA/FNB does not completely rule out malig-
nancy, it favors a more benign etiology in the appropriate clinical
setting.43,44 Hence, EUS is the modality of choice which can be
used to differentiate GP from pancreatic ductal adenocarcinoma
(PDAC) as it allows FNA to establish a cytohistological diagnosis
early in 90% of the cases.45 Despite being an excellent diagnostic
tool, EUS has its own set of limitations. Although it is very helpful
in localizing the disease and evaluating the surface involved, of-
tentimes it cannot adequately differentiate inflammation from infil-
tration and neoplasm.26 A summary of sensitivity, specificity,
positive predictive value, and negative predictive value is
discussed in Table 2.26,35,46–48

Differential diagnosis
Several conditions involving the pancreaticoduodenal groove can
mimic GP and should be considered in the differential diagnosis
as discussed below:

PDAC. PDAC is one of the most important considerations and
differentiation from GP, especially segmental GP, can be extremely
challenging due to similar radiological and clinical features.9

Nonetheless, it is imperative to differentiate the two clinical enti-
ties as PDAC is the fourth leading cause of cancer-related deaths
in the US, while GP follows a relatively benign course.49 Several
features can help differentiate GP from PDAC. Clinically, PDAC
may have overt jaundice and elevated tumor markers on
presentation.28 Radiologically, from a ductal architecture stand-
point, there can be an abrupt cutoff and irregular dilatation of the
main pancreatic duct due to invasion and obstruction by the

cancer, whereas GP may have smooth progressive narrowing of
the main pancreatic duct.32,37 GP and PDAC have similar findings
on CT and MRI in terms of a hypointense mass on T1-weighted
imaging and isointense to hyperintense on T2-weighted imaging
with delayed progressive enhancement with contrast; however, en-
hancement can be patchy and heterogenous in GP while it can be
homogeneous and hypointense in PDAC.37,50

Histologically, GP is characterized by periarterial fibrosis which
affects the small arterioles but does not involve any other major
vessel.37 On the other hand, PDAC can infiltrate major vessels in-
cluding the gastroduodenal artery and the retroperitoneal space.
Furthermore, although both GP and PDAC have luminal stenosis
secondary to duodenal wall thickening, the presence of cystic
changes is highly suggestive of GP.32,37

Duodenal adenocarcinoma. Duodenal adenocarcinoma is
a malignant lesion arising from the duodenal epithelium. Due to its
distinct anatomical location, it may be a challenge to differentiate
from GP. Duodenal adenocarcinoma may present as a mass-like le-
sion circumferentially involving the duodenum with or without
nodal disease, or it may have an infiltrative component involving
adjacent fat planes and encasing vascular structures.51 Accurate
distinction between a duodenal mass and an inflammatory process
centered in the pancreaticoduodenal groove can be made by focus-
ing on coronal multiplanar reformats on radiological imaging.31 A
few studies on CT and MRI perfusion have also shown increased
mean blood flow and higher blood volume in inflammation com-
pared with carcinoma, and a lower mean apparent diffusion coeffi-
cient on diffusion-weighted imaging in malignancy.52,53

Furthermore, if the duodenal adenocarcinoma arises close to the
ampulla, a “double duct” sign can be seen on CT scan as it can ob-
struct the biliary and pancreatic ducts.51 In cases where traditional
radiological distinction between GP and duodenal adenocarci-
noma is difficult, EUS with FNB may serve as a vital diagnostic
modality.31

Figure 6 Endoscopic ultrasound: (a) medial duodenal wall thickening, focal pancreatic calcification (thick arrow); (b) intraparietal cysts within duode-
num (thin arrow).
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Gastrointestinal stromal tumors. Gastrointestinal stro-
mal tumors (GISTs) are one of the most common mesenchymal tu-
mors arising from the gastrointestinal tract. It has been reported
that about 3%–5% GIST arises from the duodenum.54 On MRI,
GIST can alter signal intensity based on the presence or absence
of tumor necrosis, hemorrhage, and cystic degeneration.55 Further-
more, solid components are T1 hypointense and T2 hyperintense
on MRI, and contrast enhancement is usually uniform in small tu-
mors, whereas it is heterogeneous in larger tumors.55 GIST arising
from the medial wall of duodenum may appear hypodense and be-
come difficult to differentiate from GP.28,31 Hence, it is an impor-
tant differential to consider. Similar to duodenal adenocarcinoma,
EUS may also serve as an important diagnostic tool in differentiat-
ing GIST from GP.

Intraductal papillary mucinous neoplasm.
Intraductal papillary mucinous neoplasms (IPMNs) are intraductal
mucin producing tumors with papillary projections that lead to the
cystic dilatation of pancreatic ducts or its side branches.4,56,57

When seen in the head of the pancreas, they may mimic GP on ra-
diological imaging. On endoscopic evaluation, gaping papilla or
“fish-mouth” papillae may be visualized due to the production of
copious amounts of mucin from the main pancreatic duct in pa-
tients with IPMNs.28 As cystic chances of IPMNs mimic GP on
traditional radiological imaging, EUS-FNA can be useful in differ-
entiating between two clinical entities. Furthermore, carcinoem-
bryonic antigen levels of the intralesional contents are also
higher in patients with IPMN as compared with GP.28

Benign neoplasms. Benign neoplasms in the ampulla and
the periampullary region are rare and represent < 10% of all neo-
plasms in this anatomical location.58 Adenomas are the most com-
mon benign lesions, but they have some risk of malignant
conversion with time.58 Ampullary adenomas are commonly seen
in patients with familial hereditary polyposis and are often discov-
ered incidentally on endoscopy.59 However, they can present with
signs or symptoms of biliary or pancreatic duct obstruction based
on location.59 Contrast-enhanced CT and MRI can be useful in de-
tecting aggressive features like ulceration, heterogeneity, vascular
invasion, and metastasis seen in carcinomas whereas adenomas
normally appear as smooth, marginated, and enhancing mass in
the periampullary region, making it difficult to differentiate adeno-
mas from GP.60 Hence, in these cases, traditional imaging, coupled
with EUS and clinical judgment may be required to help establish
a diagnosis.

Acute edematous pancreatitis. It is important to differ-
entiate conventional acute edematous pancreatitis from GP if the
pancreaticoduodenal groove is involved. AP is caused by the pre-
mature activation of digestive enzymes in the pancreatic acinar
cells leading to inflammation and subsequent autodigestion of
the pancreas.61 On imaging, AP usually involves a substantial por-
tion of the pancreatic parenchyma with inflammation extending to
the pararenal spaces and peripancreatic fluid.31 However, GP has
minimal retroperitoneal inflammation, and the involvement of
pancreas is limited to the pancreatic head and the
pancreaticoduodenal groove.31 Another important differentiating
feature is the lipase levels, which are normal to borderline high
in GP and more than two times the upper limit of normal in pa-
tients with AP. Furthermore, AP usually resolves on follow-up im-
aging while imaging findings of GP often persist.62 A summary of
the differential diagnosis to consider for GP is outlined in
Table 3.25,31,50,56,63–73

Management
The management of GP can be divided into three main categories
as described below.

Conservative management. Conservative management is
recommended initially if the clinical, radiological, and histopatho-
logical evidence is suggestive of GP.62 Conservative management
includes sufficient bowel rest, quitting alcohol and tobacco use,
utilization of proton pump inhibitor therapy, avoidance of fatty
food and adequate, yet aggressive, pain management.25,62 Acet-
aminophen is the recommended first line medication for pain con-
trol. However, neuromodulators such as gabapentin, pregabalin,
and tricyclic antidepressants are potential alternatives.74 Addi-
tional therapeutic options include antispasmodics and muscle re-
laxants such as hyoscyamine and baclofen, respectively.74 Some
studies have also demonstrated the effectiveness of somatostatin
analogs such as octreotide in the management of GP.75 However,
a systematic review by Ukegjini et al. refuted this literature as
the authors showed that the utilization of analgesics and octreotide
was not very effective in management of GP as complete pain re-
lief was not achieved.8 If all above-mentioned pain management
options fail to provide symptomatic relief, then narcotics can be
considered, keeping in mind that they should be used cautiously
when addressing pain in individuals with chronic pancreatitis.72

Neurostimulation techniques such as spinal cord stimulation and
transcranial magnetic stimulation have shown potential; however,

Table 2 Summary of clinical performance of various imagining modalities for work-up of pancreatitis

Imaging modality Sensitivity Specificity Positive predictive value Negative predictive value

Ultrasound46 38%–100% 34%–100% — —

Computed tomography46,47 58%–100% 59%–100% 81.1% 100%
Magnetic resonance imaging35 88.2% 86.7% 78.9% 92.9%
Magnetic resonance cholangiopancreatography35 85% 96% — —

Endoscopic ultrasound48 91%–100% 85%–100% 92%–100% 92%–95%
EUS FNA/FNB26 90% 100% 100% 93%

Abbreviations: EUS, endoscopic ultrasound; FNA, fine-needle aspiration; FNB, fine-needle biopsy.
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they are rarely used in conventional treatment due to a lack of ev-
idence supporting their use.76

Endoscopic management. The evidence on endoscopic
management of GP is limited and should be directed towards pan-
creatic duct strictures with upstream dilation and symptomatic
pseudocysts. ERCP with pancreatic duct stenting has become a
successful treatment strategy in patients with pancreatic duct
stricture.77 Studies have already demonstrated excellent clinical
outcomes of endoscopic intervention via ERCP for these
strictures.78,79 A retrospective study by Chantarojanasiri et al.
showed successful outcomes of endoscopic transpapillary stenting
and dilatation in six out of seven patients specifically with GP.80

Endoscopic cystoduodenostomy, which is used to drain pancreatic
fluid collections, has proven to be a successful treatment option for
these individuals with symptomatic collections.81 Another study
by Arvanitakis et al. reported 94.1% survival rate and 70.7% clin-
ical success in patients with paraduodenal pancreatitis undergoing
various endoscopic interventions including cystenterostomy,
pancreatic/biliary duct drainage, and/or duodenal dilatation.82 En-
doscopic intervention can also be employed for pain management
in patients with inadequate pain control with conservative strate-
gies. EUS-guided celiac plexus blocks, which involve the injection
of a steroid and a long-acting local anesthetic to the celiac gan-
glion, are a potential option for pain relief in these patients.83

However, additional large studies are still needed to fully investi-
gate the efficacy of celiac plexus blocks in these patients.

Surgical management. Surgery remains the therapeutic op-
tion for patients who do not respond to conservative management,
as well as for patients who have ambiguous clinical diagnoses in-
cluding lesions that are highly suspicious of malignancy, or lead-
ing to refractory obstruction of pancreatic duct, bile duct, or the
duodenum.10,84 Pancreaticoduodenectomy, often known as
Whipple’s surgery, is the preferred surgical technique.10,84 In some
cases, pancreatectomy with duodenal preservation, notably the
pylorus-preserving Whipple technique, has resulted in satisfactory
outcomes. It can, however, be difficult in cases of severe fibrosis
enveloping the duodenum.31,85 Other strategies used for individ-
uals with significant duodenal stenosis or who are ineligible for
pancreatectomy include duodenal resection while preserving the
pancreas.86,87 In the year 2017, a ground-breaking surgical tech-
nique called the groove resection of pancreatic head procedure
was introduced which involves selective resection of the pancre-
atic groove area. A large portion of the pancreatic head, main pan-
creatic duct, CBD, and duodenum are all preserved using this
procedure. This method, which has demonstrated feasibility and
effectiveness, presents a possible alternative for surgical manage-
ment of GP in instances without duodenal stenosis.88

There is an ongoing debate on the comparative effectiveness of
endoscopic versus surgical intervention in the management of

Table 3 Differential diagnosis in patients with groove pancreatitis

Diagnosis Clinical features Histopathological features Radiological features

Groove
pancreatitis

Severe postprandial upper abdominal pain,
nausea, weight loss25

Irregular cysts with proteinaceous material,
myofibroblast proliferation with occasional
atypical mitotic figures, Brunner gland
hyperplasia25

Ill-defined fat stranding and inflammatory
changes in the pancreaticoduodenal groove.
Sheet-like curvilinear crescentic shape.
Increased delayed heterogeneous
enhancement due to fibrosis31

Pancreatic
ductal
adenocarcinoma

Asymptomatic in early stages, dull
nonspecific abdominal pain, jaundice,
pancreatic exocrine insufficiency
(steatorrhea, weight loss, bloating)63

Infiltrating glandular duct like structures, loss
of SMAD4 protein in 55% patients,
desmopressin reaction64

Lack of internal cystic changes,
retroperitoneal infiltration and vascular
encasement, homogeneously hypodense
enhancement31,50

Duodenal
Adenocarcinoma

Late symptoms, abdominal pain, nausea,
weight loss, vomiting, and fatigue65

Tubular/cribriform glands lined by columnar
neoplastic cells, simple cuboidal/columnar
cells glands with pleomorphic nuclei in
pancreaticobiliary type, MUCC1, MUC2,
CDX 2 positive65,66

Focal thickening of medical duodenal wall or
mass like thickening of duodenum, “double
duct sign” in lesions close to ampulla,
infiltration of adjacent fat planes and
encasement of vasculature31,51

Gastrointestinal
stromal tumors

Gastrointestinal bleed, anemia, abdominal
distension, and pain67

Spindle cells arranged in short fascicles or
whirls, epithelioid cells arranged in nested or
diffuse pattern, KIT + ve67,68

Uniform contrast enhancement, evidence of
necrosis/hemorrhage/cystic
degeneration31,55

Intraductal
papillary
mucinous
neoplasm

Asymptomatic or abdominal pain, back
pain, nausea, vomiting, jaundice69

Mucin producing cells with varying degrees
of dysplasia, tall columnar cells in intestinal
type, complex thin branching papillae and
cuboidal cells with prominent nuclei in
pancreaticobiliary type. MUC1/MUC2/CEA/
CA 19–9/CK19, CK-17 + ve70

Distension or main pancreatic duct or
multi-ocular grape like cystic appearance due
to cystic dilatation of pancreatic ducts, “fish
mouth” papillae on endoscopic
ultrasound28,70

Acute
edematous
pancreatitis

Moderate to severe epigastric abdominal
pain, nausea, vomiting71

Edematous and acute inflammatory cells
with limited fat necrosis, marked
hemorrhage and coagulative necrosis with
intravascular thrombi in acute necrotizing
forms71

Pancreatic enlargement and decreased
parenchymal echogenicity due to interstitial
edema. Inflammation extending to pararenal
space and peripancreatic fluid collection with
resolution on follow up imaging31,72
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Figure 7 Outline of the management of groove pancreatitis.

Table 4 Management options for groove pancreatitis

Management Advantages Limitations

Conservative management
Bowel rest, quitting alcohol and tobacco, proton pump inhibitors, avoiding

fatty food, pain management
- Non-invasive
- Initial approach for symptom
management
- Utilizes widely available
medications and lifestyle
modifications

- Limited effectiveness for severe
cases
- Potential need for narcotics
- Mixed evidence on efficacy of
some treatments (e.g., octreotide)

Acetaminophen (first line), gabapentin, pregabalin, tricyclic antidepressants,
antispasmodics, muscle relaxants, octreotide

- Offers various pain management
options
- Can provide symptomatic relief
- Neurostimulation techniques
show potential

- Neuromodulators and narcotics
require cautious use
- Limited evidence for
neurostimulation

Endoscopic management
ERCP with pancreatic duct stenting, endoscopic cystoduodenostomy,

EUS-guided celiac plexus blocks
- Effective for pancreatic duct
strictures
- Minimally invasive

- Limited evidence and studies
- Potential need for repeat
procedures
- Efficacy of celiac plexus blocks not
fully established

Surgical management
Pancreaticoduodenectomy (Whipple’s surgery), pylorus-preserving Whipple

technique, duodenal resection, groove resection of pancreatic head
- Effective for severe or refractory
cases
- Addresses obstruction and
suspicious lesions
- Various techniques available
depending on severity and location

- Invasive with higher risk of
complications
- Requires skilled surgical expertise

Abbreviation: ERCP, endoscopic retrograde cholangiopancreatography; EUS, endoscopic ultrasound.
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chronic pancreatitis. Three randomized controlled trials have
shown surgical intervention to be far more effective compared
with endoscopic intervention for chronic pancreatitis.89–91 How-
ever, there is a lack of data comparing the safety and effectiveness
of these two treatment modalities specifically for patients with GP.
Although medical management is safe and effective for GP, there
should be close follow up to assess disease progression due to an
inability to exclude malignancy with a high degree of accuracy
in these patients. The management strategy for patients with GP
is highlighted in Figure 7. A summary of advantages and limita-
tions of various management options for GP is discussed in
Table 4.

Future directions and the role of artificial
intelligence in differentiating malignant
pancreatic lesions from non-malignant
lesions
The application of artificial intelligence (AI) is rapidly emerging in
imaging-based techniques, particularly in the field of radiology
and gastroenterology. Endoscopy and cross-sectional imaging are
widely utilized in gastroenterology for the evaluation and manage-
ment of various diseases. These modalities sometimes contain far
more visual information than the human eye can distinguish.92,93

The majority of research on AI in pancreas is based on the concept
of deep learning, in which the algorithms are designed automati-
cally to identify the patterns in data based on multiple examples in-
stead of being explicitly programmed, and radiomics that involves
the conversion of imaging data into high-dimensional mineable
features that can aid in characterization of the inherent spatial het-
erogeneity of neoplasm and other non-neoplastic lesions.93,94 The
diagnosis and management of complex pancreaticobiliary disease
relies heavily on imaging. Numerous algorithms have been devel-
oped to aid in the differentiation of various pathologies like pan-
creatic cancer, autoimmune pancreatitis, AP, pancreatic cystic
lesions, and biliary strictures by identifying and assessing signifi-
cant landmarks like ampulla on ERCP, bile duct, pancreas, and
portal influence on EUS.95 Although there are no specific studies
that have studied the role of AI in diagnosis of GP, there are signif-
icant data available on chronic pancreatitis. Similar principles of
AI can be applied for GP in differentiating it from other entities
like pancreatic carcinoma, pancreatic ductal adenocarcinoma, be-
nign pancreatic cysts, and the normal pancreas. Hence, AI is sure
to make an impact in diagnosing GP early and easily in the near
future, thereby preventing unnecessary interventions.

Conclusions
Despite its distinct clinical profile, establishing a diagnosis of GP
remains challenging. GP disproportionately affects males and is
commonly linked to excessive alcohol consumption and tobacco
use. Symptoms often include abdominal pain, nausea, vomiting,
diarrhea, weight loss, and jaundice. Classical diagnostic imaging
with transabdominal ultrasound and CT scan may demonstrate
non-specific radiological features leading to a missed or delayed
diagnosis. MRI and MRCP provide better quality imaging with
distinct radiological features. However, EUS is necessary in these
patients as it offers a higher degree of diagnostic accuracy. Man-
agement of GP is primarily divided into three broad categories,

namely, conservative, endoscopic, and surgical. Conservative
management typically includes bowel rest, proton pump inhibi-
tors, and aggressive pain management. EUS-guided celiac plexus
blocks may help with inadequate pain control, while ERCP with
pancreatic duct stenting is indicated for duct strictures. Surgical in-
tervention, potentially including a pylorus-preserving Whipple
procedure or the novel “groove resection of pancreatic head,” is
considered for patients who do not respond to conservative treat-
ment. Future developments in AI-based diagnostic imaging
models promise improved differentiation of GP from similar con-
ditions, particularly malignancies. Until then, a combination of
clinical suspicion, expert judgment, and advanced imaging tech-
niques remains essential for diagnosing GP.
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