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ABSTRACT - Background: The treatment of choice for patients with schistosomiasis with 
previous episode of varices is bleeding esophagogastric devascularization and splenectomy 
(EGDS) in association with postoperative endoscopic therapy. However, studies have shown 
varices recurrence especially after long-term follow-up. Aim: To assess the impact on 
behavior of esophageal varices and bleeding recurrence after post-operative endoscopic 
treatment of patients submitted to EGDS. Methods: Thirty-six patients submitted to EGDS 

portal pressure drop, more or less than 30%, and compared with the behavior of esophageal 
varices and the rate of bleeding recurrence. Results
late post-operative varices caliber when compared the pre-operative data was observed 
despite an increase in diameter during follow-up that was controlled by endoscopic therapy. 
Conclusion
variceal calibers when comparing pre-operative and early or late post-operative diameters. 
The comparison between the portal pressure drop and the rebleeding rates was also not 

HEADINGS: Schistosomiasis mansoni. Portal hypertension. Surgery. Portal pressure. 
Esophageal and gastric varices.

RESUMO - Racional: O tratamento de escolha para pacientes com hipertensão portal 
esquistossomótica com sangramento de varizes é a desconexão ázigo-portal mais 
esplenectomia (DAPE) associada à terapia endoscópica. Porém, estudos mostram aumento 
do calibre das varizes em alguns pacientes durante o seguimento em longo prazo. Objetivo: 
Avaliar o impacto da DAPE e tratamento endoscópico pós-operatório no comportamento 
das varizes esofágicas e recidiva hemorrágica, de pacientes esquistossomóticos. Métodos: 
Foram estudados 36 pacientes com seguimento superior a cinco anos, distribuídos em 
dois grupos: queda da pressão portal abaixo de 30% e acima de 30% comparados com o 
calibre das varizes esofágicas no pós-operatório precoce e tardio além do índice de recidiva 
hemorrágica. Resultados
esofágicas que, durante o seguimento aumentaram de calibre e foram controladas com 

o comportamento do calibre das varizes no pós-operatório precoce nem tardio nem os 
índices de recidiva hemorrágica. Conclusão

operatórios precoces ou tardios. A comparação entre a queda de pressão do portal e as 

DESCRITORES: Esquistossomose mansoni. Hipertensão portal. Cirurgia. Pressão na veia porta. Varizes esofágicas 
e gástricas.
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Perspectiva
Este estudo avaliou o impacto tardio no índice 
de ressangramento de pacientes submetidos ao 
tratamento cirúrgico e endoscópico. A queda na 

variação do calibre das varizes quando comparado 
o seu diâmetro no pré e pós-operatório precoce e 
tardio. A comparação entre a queda de pressão 
portal e as taxas de ressangramento, também 

evidenciar se apenas a terapia endoscópica, ou 
operações menos complexas poderão controlar o 
sangramento das varizes.

Evolução do calibre das varizes no período pré e pós-
operatório precoce  e tardio

Mensagem central
A desconexão ázigo-portal e esplenectomia 
apresenta importante impacto na diminuição 
precoce do calibre das varizes esofágicas na 
esquistossomose; entretanto, parece que a 
associação com a terapia endoscópica é a maior 
responsável pelo controle da recidiva hemorrágica.
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ARTICLE HIGHLIGHTS
• Groove pancreatitis is an unusual form of chronic pancreatitis that 
can be mistaken for a pancreatic head neoplasm.
• Once the diagnosis is confirmed, clinical management follows the 
standard recommendations for chronic pancreatitis.
• Surgery is indicated when clinical treatment fails or when there is 
diagnostic uncertainty regarding pancreatic neoplasia.
• Pancreatoduodenectomy is an effective treatment option when per-
formed in high-volume referral centers.

CENTRAL MESSAGE
Groove pancreatitis (GP) is a rare, segmental form of chronic pan-
creatitis that primarily affects individuals between 40 and 50 years of 
age. It has been referred to by various other names, such as paraduo-
denal pancreatitis, cystic dystrophy of heterotopic pancreas, duodenal 
dystrophy, duodenal pancreatic hamartoma, paraduodenal wall cyst, 
and myoadenomatosis. This distinct and sporadic form of pancreati-
tis (GP) can be classified, depending on the affected segment, into a 
segmental form — affecting the entire pancreatic head — and a pure 
form limited to the pancreaticoduodenal groove, with preservation of 
the remaining pancreatic parenchyma. Its true incidence, as well as its 
pathophysiological mechanisms, remains unknown.

PERSPECTIVES
Groove pancreatitis is a rare, segmental form of chronic pancreatitis 
that, in some cases, may be mistaken for pancreatic head neoplasia, 
with imaging modalities including endoscopic ultrasound currently 
playing a key role in its diagnosis. A review of the medical papers in-
dicates that initial treatment should be multidisciplinary, similar to 
the management of classic chronic pancreatitis. When there is little 
or no response to conservative and/or endoscopic treatment, surgical 
intervention is indicated, and pancreatoduodenectomy is a good op-
tion, provided it is performed in centers with extensive experience in 
pancreatobiliary surgery.
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associação com a terapia endoscópica é a maior 
responsável pelo controle da recidiva hemorrágica.

ABSTRACT
Background: Groove pancreatitis (GP) is a rare and segmental form of chronic pancreatitis that affects the pancreaticoduodenal sulcus. Its pathophysiology 
is still not well known, and several etiological factors have been attributed, with chronic alcohol consumption being the most common association. Its 
treatment still generates controversy. The initial clinical approach followed by endoscopic therapies prevails. Surgery is indicated when these treatment 
options fail. Aims: The aim of this study was to analyze the clinical, imaging, and surgical treatment data of a series of patients diagnosed with GP. 
Methods: The clinical, radiological, surgical, and postoperative follow-up data were analyzed, in addition to the histopathological results of chronic 
pancreatitis, in patients undergoing pancreaticoduodenectomy. Results: A total of eight patients were included, of whom six were male, and their mean 
age was 45 years. The main symptom presented was long-standing abdominal pain with the use of analgesics and weight loss; all patients were chronic 
alcoholics. Imaging methods defined the diagnosis of GP in the preoperative period in five patients. In three patients, the preoperative diagnosis was 
neoplasia of the head of the pancreas. All patients underwent pancreaticoduodenectomy and one patient developed pancreatic fistula. There was a 
regression of pain in all patients. Conclusions: For patients with GP who do not respond to the clinical approach, or in the face of diagnostic doubt, 
pancreaticoduodenectomy constitutes a good therapeutic option.
Keywords: Chronic Pancreatitis. Pancreaticoduodenectomy. Alcoholic Pancreatitis.

RESUMO
Racional: A pancreatite do sulco (PS) é uma forma rara e segmentar de pancreatite crônica que afeta o sulco pancreatoduodenal, cuja fisiopatologia 
ainda não é bem conhecida e se atribuem vários fatores etiológicos, sendo o consumo crônico do álcool a associação mais comum. O tratamento da 
mesma ainda gera controvérsias. Prevalece a abordagem clínica inicial seguida de terapêuticas endoscópicas. A cirurgia está indicada diante da falha 
das mesmas. Objetivos: Analisar os dados clínicos, de imagem e do tratamento cirúrgico de uma série de doentes com diagnóstico de pancreatite do 
sulco. Métodos: Foram analisados dados clínicos, radiológicos, da cirurgia e do acompanhamento pós-operatório, além do resultado histopatológico 
de pancreatite crônica de pacientes submetidos a pancreatoduodenectomia, Resultados: Foram incluídos oito doentes, seis do sexo masculino; a média 
de idade foi de 45 anos. O principal sintoma apresentado foi a dor abdominal de longa data de evolução em uso de analgésicos e a perda de peso; todos 
os pacientes eram etilistas crônicos. Os métodos de imagem definiram o diagnóstico de pancreatite do sulco ainda no pré-operatório em cinco doentes. 
Em três doentes, o diagnóstico pré-operatório foi de neoplasia de cabeça de pâncreas. Todos os doentes foram submetidos à pancreatoduodenectomia 
e um doente evoluiu com fístula pancreática. Houve regressão da dor em todos os pacientes. Conclusões: Pacientes com pancreatite do sulco que não 
respondem à abordagem clínica, ou, diante da dúvida diagnóstica, a pancreatoduodenectomia constitui-se em uma boa opção terapêutica.
Palavras-chave: Pancreatite Crônica. Pancreaticoduodenectomia. Pancreatite Alcoólica. 
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INTRODUCTION
Groove pancreatitis (GP) is a rare, segmental form of 

chronic pancreatitis that affects the dorsal and superior regions 
of the pancreatic head (groove), located between the pancreas, 
bile duct, and duodenum. One of its distinguishing features 
is the preservation of the pancreatic parenchyma in the body 
and tail. It was first described by Becker in 1973 under the 
term Rinnenpankreatitis5, and the term groove pancreatitis was 
introduced in 1982 by Stolte et  al.21 This distinct and spo-
radic form of pancreatitis (GP) can be classified according to 
the affected region: the segmental form, which involves the 
entire pancreatic head, and the pure form, which is limited 
to the pancreaticoduodenal groove, preserving the remain-
ing pancreatic parenchyma. Its pathophysiological aspects 
are not well understood, though mechanisms such as Kaiser’s 

phenomenon (parenchymal ischemia due to fibrosis and scar-
ring), hypertrophy of Brunner’s glands in the duodenal wall6, 
ectopic pancreatic tissue in the duodenal wall, and obstruction 
of the minor duodenal papilla have been proposed. Multiple 
terms have been used in the medical publications to refer to 
this same condition1.

Etiological factors described include chronic alcoholic 
pancreatitis, smoking, pancreatic trauma, duodenal diverticu-
lum, and anomalies of the duct of Santorini14. In many cases 
of GP, distinguishing it from pancreatic cancer becomes a di-
agnostic challenge18.

Once the diagnosis of GP is confirmed, there is no single 
standard treatment for this unique form of pancreatitis. Man-
agement may range from medical therapy with symptomatic 
treatment and alcohol abstinence to endoscopic or surgical ap-
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proaches8,13. Surgical treatment is indicated when other mo-
dalities fail or when a neoplastic process cannot be completely 
ruled out, with pancreatoduodenectomy (PD) being one of 
the techniques reported to yield the best outcomes13,19,20,25.

The objective of this study was to analyze the outcomes of 
a case series of patients with GP who underwent PD.

METHODS
This is a retrospective cross-sectional study involving pa-

tients with a histopathologically confirmed diagnosis of seg-
mental chronic pancreatitis (pure and segmental forms) who 
underwent PD between 2008 and 2023, performed by the 
Pancreatobiliary Group of the Division of Surgical Gastroen-
terology at Escola Paulista de Medicina – UNIFESP. The study 
protocol was submitted to and approved by the Research Eth-
ics Committee of the Federal University of São Paulo under 
approval number 6.996.180.

Data were collected through the analysis of physical and 
electronic medical records. The following variables were re-
corded: age, sex, habits, clinical presentation, imaging find-
ings, surgical procedures, complications, histopathological 
results, and postoperative clinical outcomes. Data were com-
piled and organized in an Excel spreadsheet (Microsoft 2017, 
USA). Quantitative variables were presented as mean and 
standard deviation (SD) and qualitative variables as frequency 
and percentage.

RESULTS
A total of eight patients were identified, of whom six were 

male (75%). The patients’ mean age was 45 years (SD±6.69). 
The main symptoms were abdominal pain and weight loss 
(WL), present in seven patients (87.5%), along with symp-
toms of delayed gastric emptying (DGE), observed in four 
patients (50%). Cholestatic signs and symptoms were noted 
in two patients (25%). All patients had a history of chronic 
alcohol consumption and only one was not a heavy smoker 
(100% and 87.5%, respectively).

Among the imaging methods performed, upper abdomi-
nal ultrasound was conducted in four patients; however, the 
results were inconclusive. Contrast-enhanced abdominal 
computed tomography (CT) was performed in all patients, 
which revealed significant findings, such as enlargement of the 
pancreatic head due to thickening of the pancreaticoduode-
nal groove, cysts in this region, and thickening of the second 
portion of the duodenal wall, suggesting GP in five patients. 
In three cases, a mass in the region of the pancreatic head was 
observed, suggestive of neoplasia, along with mild dilation of 
the main pancreatic duct in the body and tail. Magnetic reso-
nance imaging (MRI) was performed in five patients, which 
demonstrated the same findings as CT, though it better char-
acterized the cystic formations in the groove and thickening of 
the duodenal wall (Figure 1); in two patients, it also showed 
dilation of the biliary tract and the main pancreatic duct. En-
doscopic ultrasound (EUS) was performed in six patients, 
which revealed findings suggestive of GP in four of them, 
including the presence of small anechoic cysts, thickening of 
the pancreaticoduodenal groove, hyperechoic striations, and 
thickening of the duodenal wall.

EUS-guided biopsy was performed in five patients, reveal-
ing chronic inflammatory changes suggestive of chronic pan-

creatitis in three, while the results were inconclusive in two. 
Two patients underwent contrast studies of the esophagus, 
stomach, and duodenum (upper gastrointestinal [UGI] se-
ries), which demonstrated stenosis of the second portion of 
the duodenum (Figure 2). Only two patients showed labo-
ratory evidence of impaired hepatic excretion, suggestive of 
cholestasis. The preoperative diagnosis of GP was established 
in five patients, while in three, surgery was indicated due to 
a suspicion of neoplasia. None of the patients with a preop-
erative diagnosis of GP had undergone endoscopic treatment, 
and all were on opioid analgesics with only partial pain relief. 
Two patients had previously undergone emergency gastroen-
teroanastomosis due to duodenal obstruction.

In seven patients, the surgical procedure performed was 
pylorus-preserving pancreatoduodenectomy (Figures 3–5), 
with a single-loop duct-to-mucosa pancreatojejunostomy. 
In one patient, the classic Whipple procedure (gastroduode-
nopancreatectomy) was performed. One patient developed a 
Grade B pancreatic fistula (12.5%).

During long-term follow-up (a mean of 3.5 years), com-
plete pain regression was observed in six patients (75%), while 

Duodenum Pancreatic head

Bile ductGroove

Figure 1. T2-weighted MRI of a patient with groove pancre-
atitis showing thickening of the groove, a pancreas with normal 
appearance, and a non-dilated common bile duct (arrows).

Figure 2. Contrast radiographs showing stenosis of the sec-
ond portion of the duodenum in a patient with groove pan-
creatitis who underwent emergency gastroenteroanastomosis.
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ABSTRACT - Background: The treatment of choice for patients with schistosomiasis with 
previous episode of varices is bleeding esophagogastric devascularization and splenectomy 
(EGDS) in association with postoperative endoscopic therapy. However, studies have shown 
varices recurrence especially after long-term follow-up. Aim: To assess the impact on 
behavior of esophageal varices and bleeding recurrence after post-operative endoscopic 
treatment of patients submitted to EGDS. Methods: Thirty-six patients submitted to EGDS 

portal pressure drop, more or less than 30%, and compared with the behavior of esophageal 
varices and the rate of bleeding recurrence. Results
late post-operative varices caliber when compared the pre-operative data was observed 
despite an increase in diameter during follow-up that was controlled by endoscopic therapy. 
Conclusion
variceal calibers when comparing pre-operative and early or late post-operative diameters. 
The comparison between the portal pressure drop and the rebleeding rates was also not 

HEADINGS: Schistosomiasis mansoni. Portal hypertension. Surgery. Portal pressure. 
Esophageal and gastric varices.

RESUMO - Racional: O tratamento de escolha para pacientes com hipertensão portal 
esquistossomótica com sangramento de varizes é a desconexão ázigo-portal mais 
esplenectomia (DAPE) associada à terapia endoscópica. Porém, estudos mostram aumento 
do calibre das varizes em alguns pacientes durante o seguimento em longo prazo. Objetivo: 
Avaliar o impacto da DAPE e tratamento endoscópico pós-operatório no comportamento 
das varizes esofágicas e recidiva hemorrágica, de pacientes esquistossomóticos. Métodos: 
Foram estudados 36 pacientes com seguimento superior a cinco anos, distribuídos em 
dois grupos: queda da pressão portal abaixo de 30% e acima de 30% comparados com o 
calibre das varizes esofágicas no pós-operatório precoce e tardio além do índice de recidiva 
hemorrágica. Resultados
esofágicas que, durante o seguimento aumentaram de calibre e foram controladas com 

o comportamento do calibre das varizes no pós-operatório precoce nem tardio nem os 
índices de recidiva hemorrágica. Conclusão

operatórios precoces ou tardios. A comparação entre a queda de pressão do portal e as 

DESCRITORES: Esquistossomose mansoni. Hipertensão portal. Cirurgia. Pressão na veia porta. Varizes esofágicas 
e gástricas.
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Perspectiva
Este estudo avaliou o impacto tardio no índice 
de ressangramento de pacientes submetidos ao 
tratamento cirúrgico e endoscópico. A queda na 

variação do calibre das varizes quando comparado 
o seu diâmetro no pré e pós-operatório precoce e 
tardio. A comparação entre a queda de pressão 
portal e as taxas de ressangramento, também 

evidenciar se apenas a terapia endoscópica, ou 
operações menos complexas poderão controlar o 
sangramento das varizes.

Evolução do calibre das varizes no período pré e pós-
operatório precoce  e tardio

Mensagem central
A desconexão ázigo-portal e esplenectomia 
apresenta importante impacto na diminuição 
precoce do calibre das varizes esofágicas na 
esquistossomose; entretanto, parece que a 
associação com a terapia endoscópica é a maior 
responsável pelo controle da recidiva hemorrágica.

two experienced partial improvement, requiring intermittent 
use of analgesics. All patients gained weight (Table 1).

DISCUSSION
GP is a rare, segmental form of chronic pancreatitis that 

mainly affects individuals between 40 and 50 years of age. It has 

been referred to by various names in the literature, such as para-
duodenal pancreatitis, cystic dystrophy of heterotopic pancreas, 
duodenal dystrophy, duodenal pancreatic hamartoma, paradu-
odenal wall cyst, and myoadenomatosis1. Its true incidence, as 
well as its pathophysiological aspects, remains unknown.

A retrospective study analyzing the pancreas of 600 patients 
who underwent surgical treatment for chronic pancreatitis 
found some degree of involvement of the pancreaticoduodenal 
groove in 19.5% of cases, thereby proposing the classification 
of GP into three types: pure, segmental, and diffuse, with the 
latter corresponding to the classic form of chronic pancreatitis, 
affecting the body and tail of the pancreas in addition to the 
pancreaticoduodenal groove6. However, most studies limit the 
classification of GP to the pure and segmental forms. The litera-
ture shows that GP primarily affects young adult males. In our 
patients, the mean age was 45 years, with a male predominance.

Although GP is often associated with the presence of ecto-
pic pancreatic tissue in the duodenal wall, which would lead 
to obstruction of the minor duodenal papilla, a mechanism 
similar to that produced by hyperplasia of Brunner’s glands 
and increased viscosity of pancreatic juice triggered by chronic 
alcohol consumption, these pathophysiological aspects, fre-
quently cited in other studies1,14,21,23, were not analyzed in the 
surgical specimens of our patients.

However, similar to the classic form of chronic pancreati-
tis, GP has also been primarily associated with chronic alcohol 
consumption and smoking11,13,19,25, a finding observed in our 
sample, in which all patients were heavy alcohol users and only 
one was not a chronic smoker.

The clinical presentation of patients with GP is mainly 
characterized by progressive abdominal pain of moderate-to-
severe intensity, located in the upper abdomen and sometimes 
radiating to the back13,25. In the early stages of the disease, the 
pain usually responds to common analgesics, while in advanced 
stages, as seen in most patients in this series, the response is 
only partial, requiring the use of stronger analgesics such as 
morphine derivatives. Other frequently observed symptoms 
include dyspeptic complaints, nausea, and vomiting.

Acute gastric emptying disorder due to duodenal obstruc-
tion may rarely occur27. A total of four patients in our series 
presented with symptoms consistent with DGE; in two of 
them, due to symptom severity, urgent gastroenteroanastomo-
sis was required. Pain, dyspeptic symptoms, and malabsorp-
tion are the main contributors to the WL commonly observed 
in these patients. Jaundice due to compression of the main bile 
duct or fibrosis of pancreatic tissue is rarely seen17,19. Only two 
of our patients had clinical and laboratory evidence of cho-
lestasis at the time of diagnosis. Acute pancreatitis may be the 
initial manifestation of GP10,15,25. Since the earliest reports, 
one of the main concerns has been differentiating GP from a 
pancreatic head neoplasm. In approximately 5% of pancreatic 
resections performed for suspected neoplasia, the diagnosis is 
ultimately ruled out based on the surgical specimen14.

Advancements in imaging methods, especially CT and 
MRI, have significantly improved the diagnosis of GP, allow-
ing for its distinction from pancreatic head neoplasia with high 
accuracy13,18,19,25. However, in some situations, the differential 
diagnosis remains challenging22. In our series, both imaging 
modalities contributed to the diagnosis of GP in five patients. 
Similarly, EUS, in addition to describing the characteristic signs 
of chronic pancreatitis and alterations in the duodenal wall and 
pancreaticoduodenal groove, allows for targeted biopsy4,13,25. 

Pancreatic head Duodenum Groove 

Bile duct Pancreatic 
neck 

Figure 3. Intraoperative view of a patient undergoing duo-
denopancreatectomy for groove pancreatitis. The macro-
scopic features of the pancreatic body appear normal.

Figure 4. Surgical specimen showing duodenal retrac-
tion (arrow).

Figure 5. Surgical specimen, section of the groove (pseudo-
tumor), showing the presence of small cysts.

Original Article
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In our series, EUS was performed in six patients, confirming 
the diagnosis of GP in four of them. However, biopsy was per-
formed in five patients but was inconclusive in three.

The characteristics described on CT and MRI such as wid-
ening of the pancreaticoduodenal groove, thickening of the 
duodenal wall, and cystic formations in this region, especially 
in the pure form of GP, allow for differentiation from pan-
creatic head adenocarcinoma26. In cases where pancreatic ad-
enocarcinoma arises in the groove region (groove pancreatic 
carcinoma), radiologic distinction becomes more difficult12,16. 
Similarly, in the segmental form of GP, this differentiation is 
not always possible. However, mesenteric vessels are usually 
preserved in GP, unlike in pancreatic ductal adenocarcinoma2.

The treatment of GP is initially clinical, similar to the tra-
ditional form of chronic pancreatitis, involving the gradual use 
of analgesics, cessation of alcohol and tobacco consumption, 
and oral pancreatic enzyme replacement therapy7.

Therapeutic endoscopy can also be used in cases of obstruc-
tive jaundice, with the placement of endoprostheses, duodenal 
dilation, pseudocyst drainage, or the performance of bypass 
procedures13,19,25. Some case series have reported clinical remis-
sion rates of up to 80% in patients treated with a combination 
of both methods3. A recent systematic review reported that 
conservative and endoscopic treatment achieves a favorable re-
sponse in approximately 50% of patients13.

In the face of the failure of these approaches, or in situa-
tions where pancreatic cancer could not be entirely ruled out, 
surgery should be performed. In our case series, all patients 
were referred from other healthcare facilities with a diagnosis 
of a pancreatic head neoplasm and were already using opioid 
analgesics; however, in none of them had the diagnosis of GP 
been confirmed.

The most frequently indicated surgical procedure in cases 
of GP unresponsive to conservative treatment or in the pres-

ence of diagnostic uncertainty was, in the vast majority of 
cases, PD8,9,11,13,24,25. Duodenum-preserving pancreatic head 
resections, as well as biliary and gastric bypass procedures, have 
also been reported in patients with confirmed GP who were 
not clinically fit for pancreatic head resection19.

The results of PD in different published case series show 
clinical success rates exceeding 80% in terms of pain control 
and improvement in nutritional status. However, this complex 
procedure is not free from complications and should prefer-
ably be performed in referral centers. A recent systematic re-
view analyzing the various treatment modalities demonstrates 
that surgical treatment is indeed the most effective approach 
for controlling the symptoms of this disease11,13,25.

CONCLUSIONS
GP is a rare, segmental form of chronic pancreatitis 

that, in some situations, may be mistaken for pancreatic 
head neoplasia, with imaging methods and EUS currently 
playing an important role in its diagnosis. A review of the 
medical papers shows that initial treatment should be multi-
disciplinary, similar to the approach used for classic chronic 
pancreatitis. When there is little or no response to conser-
vative and/or endoscopic treatment, surgical intervention 
is indicated, and PD is an excellent option, provided it is 
performed in hospitals with extensive experience in pancrea-
tobiliary surgery.
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Table 1. Analyzed variables of patients with groove pancreatitis.

Patient 1 2 3 4 5 6 7 8

Age 50 48 42 51 57 39 35 45

Gender M M F M M M M F

Symptoms Pain, WL, DGE Pain, WL, DGE Pain, WL, DGE Pain, WL Pain, WL Pain, WL, DGE Pain, WL Pain, WL

Alcohol use Yes Yes Yes Yes Yes Yes Yes Yes

Smoking Yes Yes No Yes Yes Yes Yes Yes

Jaundice No No Yes No Yes No No No

Imaging US, CT,
EED, MRI

US,
CT

US,
CT

US,
CT

CT,
MRI

CT,
MRI

CT,
MRI

CT,
MRI

EUS findings Yes/tumor Yes/cyst/GP Yes/GP Yes/Inc No Yes/cyst/GP No Yes/cyst

Preoperative 
diagnosis Neoplasia GP GP Neoplasia Neoplasia GP/inflammatory GP GP

Surgery PPPD PPPD PPPD PPPD PPPD PPPD PPPD PD

Complications No No No No No Type B fistula No No

HP GP GP GP GP GP GP GP GP

Postoperative 
symptoms

Pain relief,  
↑ weight

No pain,  
↑ weight

Pain relief,  
↑ weight

Pain relief, 
↑ weight

Pain relief, 
↑ weight

Pain relief,  
↑ weight

Pain relief, 
↑ weight

Pain relief, 
↑ weight

Follow-up 3 years 5 years 7 years 3 years 3 years 2 years 4 years 1 year

M: male; F: female; WL: weight loss; DGE: delayed gastric emptying; US: ultrasound; CT: computed tomography; EED: esophagus, stomach and duodenum 
x-rayx; MRI: magnetic resonance imaging; EUS: endoscopic ultrasound; GP: groove pancreatitis; Inc: inconclusive; PPPD: pylorus-preserving pancreatoduode-
nectomy; PD: pancreatoduodenectomy; ↑ weight: weight gain; HP: histopathology. 
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