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ABSTRACT

Background and Aim
Data on non-surgical treatment of groove pancreatitis (GP) and the risk of cancer are 
lacking. We aimed to determine the prevalence and predictors of cancer in patients 
in whom the diagnosis GP was considered, and to evaluate symptom improvement  
after treatment.

Study 
Patients referred with possible GP (2001-2014) were retrospectively included. An 
experienced radiologist reassessed imaging. GP patients received questionnaires 
evaluating their symptoms.

Results
From the 38 possible GP patients, 10 had cancer (26%) and 28 GP (74%). Compared 
with cancer patients, GP patients more frequently had cysts (2/10 vs. 18/28, p=0.03), less 
often jaundice (6/10 vs 3/27, p<0.01), an abrupt caliber change of the CBD (5/10 vs. 2/28, 
p<0.01) or suspicious cytology (5/9 vs 2/20, p=0.02). 

Of the 28 GP patients, 14 patients were treated conservatively of whom 12 reported 
symptom improvement after a median follow-up of 45 months (range 7-127 months). All 
6 patients treated endoscopically and 7/8 patients treated surgically reported symptom 
improvement. Surgery, performed because of treatment failure (3/8) or inability to exclude 
malignancy (5/8), caused mortality in 1/8 patients.

Conclusion
Suspicion of pancreatic cancer should be high in patients presenting with possible GP. 
Conservative, endoscopic and surgical treatment can all lead to symptom improvement, 
suggesting a ‘step-up approach’ to GP once cancer is excluded.
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INTRODUCTION

Groove pancreatitis (GP) is a focal form of chronic pancreatitis, which can be subdivided 
in two categories: the pure and the segmental form.1-3 The pure form only involves the 
groove area, which is located between the duodenal wall and the pancreatic tissue in the 
C-loop of the duodenum. The segmental form also involves the pancreatic tissue between 
the duodenum and common bile duct (CBD). Various other names have been reported 
for this entity, such as cystic dystrophy of the duodenal wall in heterotopic pancreas4 and 
para-duodenal pancreatitis.5,6 GP frequently is a diagnostic and therapeutic dilemma for 
radiologists, pathologists, gastroenterologists and surgeons. When a patient presents 
with abnormalities in the groove area compatible with GP, it can be difficult to exclude 
pancreatic cancer. Surgery may be required when malignancy cannot be excluded based 
on clinical, imaging and cytological characteristics, or because of recurrent bouts of 
pancreatitis.3,7 Currently, there are no clear guidelines on how to differentiate between 
GP and cancer. 

About 6-13% of surgically treated patients with chronic pancreatitis have GP.1,8,9 It has 
been suggested to affect mainly 40-50 year-old male patients with a history of alcohol 
abuse.10 Patients usually present with abdominal pain, vomiting and weight loss.10 
Radiological and endoscopic ultrasound (EUS) imaging typically shows a sheet-like mass 
and cystic changes in the groove area, duodenal stenosis and thickening and scarring of 
the duodenal wall.7,11 Treatment options are conservative (i.e. analgesics, abstinence from 
alcohol and smoking or long-lasting somatostatin analogues), endoscopic (i.e. ductal 
stenting (CBD and/or pancreatic duct (PD)) or transluminal cyst drainage) or surgical 
(pancreatoduodenectomy). A duodenum preserving pancreatic head resection is contra-
indicated, since the duodenal groove area remains in-situ. Current series on GP, however, 
mostly include patients treated surgically.9,10,12,13 Series describing the full spectrum of GP 
and all treatment options, including conservative treatment, are lacking. Moreover, data 
on the prevalence of cancer in patients in whom GP is considered at initial presentation 
(i.e. possible GP) are sparse. The aim of this study was to answer the following questions: 
(1) What is the prevalence of cancer in patients presenting with possible GP? (2) Which 
descriptors differentiate between GP and cancer? (3) What are the clinical outcomes after 
conservative, endoscopic or surgical treatment of GP? 

METHODS

Patient selection
All patients referred to our tertiary care center between January 2001 and June 2014 
with possible GP were retrospectively included. Patients were gathered through several 
pathways to obtain the full spectrum of patients with possible GP from our hospital. A 
computerized search on “groove” was conducted from the reports of our multidisciplinary 
pancreatic clinic and pathology and endoscopy reports. All patients referred to the weekly 
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Hepato-Pancreato-Biliary (HPB) multidisciplinary team (MDT) meetings via structured 
forms were screened for possible GP. Furthermore, we selected all patients with 
inflammation in the groove area from our prospectively maintained database of patients 
who underwent pancreatoduodenectomy. Imaging of all patients was evaluated by an 
experienced radiologist (CYN), blinded for the definitive diagnosis and clinical outcomes, 
to assess if patients met the radiological criteria of GP. 

The radiological criteria for GP were defined as cystic changes, scarring and/or thickening 
of the groove area on magnetic resonance imaging (MRI) and/or computed tomography 
(CT) scan.7,11,13 Concave-shaped infiltration in the groove, without infiltration of pancreatic 
parenchyma, was considered pure GP. When infiltration of the groove area extended to 
the pancreatic tissue between the duodenum and CBD, it was considered segmental GP. 

Excluded were patients with signs of more extensive chronic pancreatitis, defined as 
infiltration and/or more than one calcification beyond the area defined as segmental GP 
and patients in whom no MRI or CT-scan had been made.

All potential patients were discussed by a MDT panel consisting of a gastroenterologist 
(JEvH), pancreatic surgeon (MGB) and radiologist (CYN). The study was approved by the 
local Medical Ethical Committee. 

Data collection
Data were retrospectively collected from (electronic) patient records by a single reviewer 
(SL) for age, sex, symptoms, carbohydrate antigen 19.9 (CA19.9) prior to surgery (cut 
off value 34 kU/l), smoking and alcohol abuse, preoperative cytology, adverse events 
after endoscopic and/or surgical treatment and definitive diagnosis (i.e. GP or cancer). 
Adverse events were classified according to the Clavien-Dindo classification.14 Grade I 
was considered a minor adverse event, grade III or higher was considered as a major 
adverse event. If a patient developed more than one adverse event, patients were 
classified by the highest grade that occurred. Preoperative diagnosis and indication for 
surgery were recorded for all patients who underwent resection. 

Imaging was reassessed by one experienced radiologist (CYN), who was blinded for 
the definitive diagnosis and patient outcomes. He classified each patient according to 
the most likely diagnosis: GP or cancer. Furthermore, the following items were scored: 
classification between pure or segmental GP, presence of PD dilatation (≥5 mm) and/or 
CBD dilatation (≥7 mm), abnormalities around the minor papilla (i.e. cyst, calcification) or 
Santorini’s duct (i.e. dilatation ≥3 mm), cysts in the groove area, duodenal wall thickness, 
infiltration around the gastroduodenal artery and enhancing pattern (homogeneous or 
inhomogeneous) of the infiltration. 

All surviving GP patients were asked for their informed consent to receive questionnaires 
evaluating their symptoms. If patients were not willing to participate or died prior to 
inclusion, data were gathered from (electronic) patient records. 



Processed on: 14-12-2016Processed on: 14-12-2016Processed on: 14-12-2016Processed on: 14-12-2016

506860-L-bw-Lekkerkerker506860-L-bw-Lekkerkerker506860-L-bw-Lekkerkerker506860-L-bw-Lekkerkerker

Cancer in presumed groove pancreatitis

67

5

Statistical analysis
Descriptive statistics were computed for all study variables. Categorical data were 
reported as frequency and percentage. Continuous data were reported as mean ± 
standard deviation (SD) or as median (range), depending on the distribution. The 
differences between patients with GP and cancer were analyzed using Fisher’s exact test 
for binary data and Mann-Whitney U test or student T-test for continuous data. Data were 
analyzed with IBM SPSS Statistics version 22 (IBM Corp., Armonk, NY, USA). P values of 
<0.05 were considered to be statistically significant.

RESULTS

Patient characteristics
Fifty-six patients with possible GP were included. After radiological reassessment 18 
patients were excluded because of signs of chronic pancreatitis beyond the groove area. 
In total, 38 patients met the radiological definition of GP: 10 patients with pure groove 
involvement and 28 with segmental extension. Ten patients (26%) were diagnosed with 
cancer based on histopathology and/or clinical follow-up (mean age 57 years (SD 6.1), 
6/10 (60%) male), 28 patients had GP (mean age 53 years (SD 9.0), 17/28 (61%) male) 
(figure 1). From the 28 GP patients, 5 patients had died from an unrelated cause and 18 
were willing to fill in questionnaires. 

Figure 1. Imaging features of groove pancreatitis and cancer in the groove area. Axial CT after 
intravenous contrast. A. Pure groove pancreatitis (GP), B. Segmental GP, C. cancer with pure groove 
infiltration, D. cancer with segmental groove infiltration. Star: duodenum, cross: infiltration in the 
groove area, arrow: common bile duct, arrowhead: cyst, triangle: pancreatic duct.
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Differentiation between GP and cancer
Baseline characteristics of patients with GP and cancer are shown in table 1. Compared 
to cancer patients, GP patients were more often smokers (23/27 (85%) vs. 4/9 (44%), 
p=0.026) without jaundice (3/27 (11%) vs. 6/10 (60%), p = 0.005) and with cysts in 
the groove area (18/28 (72%) vs. 2/10 (20%), p=0.027). Overall, 18/38 patients (47%) 
presented without jaundice and with cyst(s) in the groove area. Of these 18 patients, 
17/18 (94%) had GP and only 1/18 (6%) had cancer. Although CBD dilatation was equal 
between groups, cancer patients more often had a CBD with blunt caliber change 
(5/10 (50%) vs. 2/28 (7%), p=0.008). There was no difference in the number of patients 
with increased CA19.9 between patients with cancer and GP, but CA19.9 levels were 
significantly higher in patients with cancer (median 270 kU/l (range 70-715 kU/l) vs. 43.5 
kU/l (range 14-259 kU/l), p=0.04). Also, the prevalence of cancer was equal in patients 
with pure groove infiltration or segmental infiltration (2/10 (20%) vs. 8/28 (29%)). Cytology 
was more often suspicious in patients with cancer (5/9 (56%)) compared to GP patients 
(2/20 (10%), p=0.02). 

During initial work-up, cytology was positive in 4/10 cancer patients of whom 2 were 
irresectable and 2 underwent surgery.  In 1/10 cancer patients surgery was considered 
indicated after initial work-up because of high clinical suspicion of cancer. Surgery was 
also considered to be indicated in 2 other patients with cancer, but not feasible at that 
time because of patients’ condition. In the remaining 3 cancer patients, imaging was 
repeated 2 months after presentation, after which 2 patients were referred for surgery 
because of positive cytology (n=1) or high clinical suspicion of cancer (n=1). Increased 
infiltration was also seen in the other patient, but was still considered compatible with 
inflammation. After 4 months, this patient however was referred for surgery because of 
persistent symptoms and unclear diagnosis. 

After reassessment of the imaging, 5/10 (50%) patients with cancer were classified as 
most likely GP and 5/10 (50%) as most likely cancer. Of the patients with GP, 21/28 (75%) 
were classified as most likely GP, 4/28 (14%) as most likely cancer and in 3/28 (11%) 
patients the radiologist could not make a distinction between GP and cancer.

Treatment of patients with groove pancreatitis
Of the 28 patients with GP, 14 patients (50%) only received treatment with pain medication 
and the advice to stop smoking and drinking alcohol.

Endoscopic treatment was performed in 9/28 patients with GP (32%) and consisted of 
stent placement in the CBD and/or PD and/or transluminal cyst drainage. Most patients 
(n=6) underwent 3 or more procedures, 1 patient underwent 2 procedures and 2 patients 
underwent 1 procedure. Symptoms existed for a median time of 6 months (range 2-78 
months) before the first endoscopic treatment was performed. Three patients who were 
initially treated endoscopically subsequently underwent surgical treatment, because of 
persistent symptoms (n=2; 10 and 30 months after first endoscopic treatment) or inability 
to exclude cancer (n=1, 5 months after endoscopic treatment). This patient underwent 
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stent placement in the CBD prior to referral to our hospital. We repeated EUS-guided 
fine needle aspiration (FNA) and cytology was suspicious for malignancy. Histopathology 
of the resected tissue showed GP. In 6/28 patients with GP (21%) final treatment  
was endoscopic. 

In total, 8/28 GP patients (29%) underwent surgery because of persistent symptoms 
(n=3; 8, 13 and 32 months after presentation) or inability to exclude cancer (n=5, 
median 10 months after presentation (range 2-23 months). Most patients underwent 
pancreatoduodenectomy (n=7) and one patient underwent hepaticojejunostomy because 
of persistent stenosis of the CBD after 30 months of repeated stent placements. 

Outcome after treatment of groove pancreatitis
Data on symptom improvement after final treatment (conservative, endoscopic or 
surgical) are shown in table 2. Of the 14 patients who were treated conservatively, data 
from questionnaires were available of 9 patients. For the remaining patients data of the 
last follow-up moment from (electronic) patient records were used. Five patients (36%) 
were symptom free (median follow-up 42 months (range 7-127 months)), 7 patients (50%) 
showed symptom improvement (median follow-up  37 months (range 16-75 months)) and 
in 2 patients (14%) no improvement was seen (follow-up 32 and 47 months). One of these 
patients did not (yet) receive additional treatment, the other patient did not return to the 
hospital after an additional scan was made (lost to followup).

From the 9 patients who underwent at least one endoscopic procedure, major adverse 
events occurred in 2 patients (22%). Both patients developed a liver abscess after stent 
placement in the CBD, which was drained percutaneously. No minor adverse events 
occurred. Of the 6 patients in whom final treatment was endoscopic, data from our 
questionnaires was available for 5 patients and data from (electronic) patient records 
for 1 patient. Three patients (50%) had complete symptom relief (follow-up 10, 20 and 
53 months) and 3 (50%) had symptom improvement(follow-up 42, 76 and 100 months 
follow-up).

In 3/8 patients (38%) major adverse events occurred after surgery; an anastomotic leak 
requiring percutaneous drainage, a secondary surgical resection of a gastrocutaneous 
fistula and one patient who died postoperatively because of hypovolemic shock, probably 
caused by bleeding of the right hepatic artery. In 1/8 patients (13%) minor adverse events 
occurred; an anastomotic leak treated conservatively with total parenteral nutrition. Data 
was retrieved via the questionnaires (n=5) or (electronic) patient records (n=2). Most 
patients had complete symptom relief (5/8 (63%), median follow-up 24 months (range 19-
106 months)) and 2 (25%) had improvement of symptoms (70 and 89 months follow-up).
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Table 1. Baseline characteristics of patients with groove pancreatitis and pancreatic cancer

Groove 
pancreatitis

N=28

Pancreatic 
cancer
N=10

P value

General Male, n (%) 17/28 (61) 6/10 (60) N.S.
Age, mean (SD) years 53 (9.0) 57 (6.1) N.S.*
Alcohol abuse, n (%) 17/28 (61) 4/10 (40) N.S.
Smoking, n (%) 23/27 (85) 4/9 (44) P=0.03

Clinical Pain, n (%) 25/28 (89) 7/10 (70) N.S.
Vomiting, n (%) 4/10 (40) 14/28 (50) N.S.
Weight loss, n (%) 19/28 (68) 4/10 (40) N.S.
Jaundice, n (%) 3/27 (11) 6/10 (60) P<0.01

Imaging Pure groove infiltration, n (%) 8/28 (29) 2/10 (20) N.S.
Segmental groove infiltration, n (%) 20/28 (71) 8/10 (80) N.S.
Thickness duodenal wall, mean (SD) 
mm 9.9 (3.0) 8.2 (2.3) N.S.*

Cystic lesion(s), n (%)
1 cyst, n (%)
2-3 cysts, n (%)
4-5 cysts, n (%)
> 5 cysts, n (%)

18/28 (72)
10/28 (7)
4/28 (14)
3/28 (11)
1/28 (4)

2/10 (20)
2/10 (20)

0
0
0

P=0.03

PD dilatation, n (%) 9/28 (32) 2/10 (20) N.S.
CBD dilatation, n (%)

Abrupt change, n (%)
Tapering, n (%)
Stent in situ, n (%)

17/28 (61)
2/28 (7)

11/28 (39)
4/28 (14)

7/10 (70)
5/10 (50)
1/10 (10)
1/10 (10)

N.S.
P<0.01

N.S.
N.S.

Double duct sign, n (%) 5/28 (18) 2/10 (20) N.S.

Imaging
Abnormal minor papilla/Santorini’s 
duct, n (%)

Visible duct, n (%)
7/28 (25)
3/28 (11)

0/10 (0)
1/10 (10)

N.S.
N.S.

Infiltration gastrod. art., n (%) 20/28 (71) 7/10(70) N.S.
Inhomogeneous enhancement, n (%) 16/27 (59) 5/10 (50) N.S.

Laboratory CA 19.9, median (range) kU/l 43.5 (14-259) 270 (70-
715) P=0.04

CA 19.9 > 34 kU/l, n (%) 6/8 (75) 5/5 (100) N.S.

Cytology Suspicious, n (%)
EUS-FNA, n (%)
Brush cytology, n (%)
Ultrasound guided, n (%)

2/20 (10)
2/16 (13)
0/3 (0)
0/1 (0)

5/9 (56)
2/4 (50)
2/2 (100)
1/3 (33)

P=0.02

N.S.: not significant. PD: pancreatic duct, CBD: common bile duct, gastrod.art.: gastroduodenal 
artery. * Because of small patient groups Mann-Whitney U test was used instead of student T-test, 
despite of normal distribution.
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Table 2. Natural history of groove pancreatitis

 

Non-invasive 
treatment

(N=14)

Endoscopic 
treatment

(N=6)

Surgical 
treatment

(N=7*)

Complete symptom relief, n (%) 5 (36) 3 (50) 5 (71)
Symptom improvement, n (%) 7 (50) 3 (50) 2 (29)
Unchanged/worsened symptoms, n (%) 2 (14) 0 (0) 0 (0)
Start symptoms to last follow-up, median 
(range) months 44.5 (7-127) 41 (10-100) 26.5 (8-106)

Start symptoms to treatment, median (range) 
months - 27 (2-78) 10.5 (2-32)

Follow-up after treatment, median (range) 
months - 17.5 (4-39) 14* (4-75)

*One patient died postoperatively and was excluded from data on time of follow-up after treatment.

Natural history of groove pancreatitis
Overall, 15 GP patients had at least one year follow-up without receiving endoscopic or 
surgical treatment. As shown in figure 2, the proportion of patients with compete symptom 
relief or symptom improvement increased per year. Overall, 3/15 patients underwent 
endoscopic (n=2) or surgical treatment (n=1) during follow-up, because their symptoms 
did not improve after 3 or 5 years, or because of increased symptoms after 4 years. 

Figure 2. Natural history of groove pancreatitis. Clinical outcomes of groove pancreatitis in patients 
who were treated conservatively.
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DISCUSSION

In this relatively large cohort describing the full treatment spectrum of GP, we found a 
high prevalence of pancreatic cancer in patients in whom GP was considered at initial 
presentation, especially in patients with abrupt caliber change of the CBD (5/7 (71%) 
malignant) or jaundice (6/9 (67%) malignant). Therefore, a high suspicion of malignancy 
should be present in patients presenting with possible GP and cytology should always 
be obtained, although a negative test result does not exclude malignancy. Outcomes of 
GP treatment can be good with either conservative, endoscopic or surgical treatment, 
implying that a ‘step-up’ approach can be followed.

Previous studies included 9-17 GP patients compared to our cohort of 28 GP patients. 
None of these studies reported on the cancer prevalence in patients presenting with 
possible GP.  Our results suggest that there are several descriptors that can help to 
differentiate between GP and cancer. GP patients are more often smokers who present 
without jaundice and abrupt change of caliber of the CBD but with cysts in the groove 
area. Our findings, presented in Table 1, are in line with previous studies.2,15-17 Although 
Gabata et al.16 and Kalb et al.17 also showed that cystic lesions in patients with cancer are 
rare (11-13% of patients compared to 20% in our cohort), Ishigami et al.18 reported a high 
prevalence of cysts in cancer patients (57%). Since presence of cysts is one of the major 
discriminating factors in our cohort, future studies should focus on prevalence of cyst in 
patients with GP and cancer to evaluate the diagnostic value.  

Although CA19.9 levels were significantly higher in cancer patients,  CA19.9 was only 
available for a limited number of patients in our cohort (8/28 GP patients and 6/10 cancer 
patients), therefore we did not determine a cut-off value to differentiate between GP and 
cancer. This should be further evaluated. 

Several other factors have also been proposed as predictive of GP that we could not 
confirm: younger age, male gender, alcohol abuse, vomiting and/or weight loss at 
presentation and absence of infiltration around the gastroduodenal artery.15-18 This 
discrepancy might be partially caused by differences in study population: in contrast to 
our study, other studies often included patients with pancreatic head lesions irrespective 
of whether GP was included in the differential diagnosis prior to surgery. 

Our results indicate that almost half of patients with GP can be successfully treated 
conservatively (i.e. pain medication, advice to stop smoking/drinking). Endoscopic 
treatment was helpful in a smaller subset of patients, since the option for endoscopic 
treatment depends on the presence of abnormalities of the PD/CBD, or the need for 
drainage of a fluid collection. Most previous research focused on the effects of surgical 
treatment of GP. These authors stated that conservative and endoscopic treatment 
should only be considered as a bridge to surgery, since that should be the treatment 
of choice.9,10,12 However, these studies only included patients after surgical treatment, 
without evaluating patients who did not undergo surgery. Only two previous studies 
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emphasized that GP is not mainly a surgical disease and point out the role for conservative 
and endoscopic treatment in a subset of patients (28-33% of their patients underwent 
resection).4,13 Although surgery seems the most definitive solution that leads to complete 
symptom relief in most patients, pancreatoduodenectomy still has considerable mortality 
(2-3%) and morbidity rates (37-40%).19 This was also seen in our cohort, with adverse 
events occurring in 50% of surgically treated patients, of which 1 died, compared to 22% 
adverse events and no mortality in endoscopically treated patients. Therefore, we feel 
that surgical treatment should not be the first treatment option in GP patients. Obviously, 
if cancer is suspected surgery is always indicated. Nevertheless, for GP patients 
conservative, endoscopic and surgical treatment can all lead to symptom improvement 
and therefore a  ‘step-up approach’ seems advisable in patients in whom cancer has 
been sufficiently excluded.

Our study has some limitations. Although we included a relatively large number of GP 
patients compared to the existing literature, these retrospectively collected results should 
still be interpreted with caution in this relatively small sample of an uncommon disease. 

In conclusion, if a patient presents with possible GP, the risk of cancer is high. Cytology 
should be obtained in all cases, although a negative result does not exclude malignancy. 
If GP is the most likely diagnosis, patients should always get follow-up imaging. 
Symptom improvement was seen in patients treated conservatively as well as in those 
who underwent endoscopic or surgical treatment. Patient selection for either treatment 
modality needs to be further defined, whereby a ‘step-up approach’ from conservative to 
more invasive treatment might be reasonable.
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