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Introduction

Acute pancreatitis (AP) is an inflammatory reaction of 
pancreatic tissue self-digestion, edema, and hemorrhage, 
with or without other organ failure, and is a common 
cl inical  acute abdomen.  AP is  the most  common 
gastrointestinal disease requiring hospitalization, with an 
annual incidence of 34/100,000 in developed countries (1).  

We have newly defined a type of pancreatitis based on 
clinical practice experience, namely pancreatic tumor-
associated pancreatitis (PTP). PTP has many new features 
in terms of diagnosis and treatment, and it is therefore 
necessary to describe it in detail.

AP has various causes and a complex pathogenesis, and its 
occurrence and development are affected by many factors. 
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Most AP is biliary pancreatitis, but in some cases, the cause 
is difficult to identify. Pancreatitis due to pancreatic tumors 
is not common, but the existence of this type of pancreatitis 
should not be ignored, along with the possibility that AP is 
caused by pancreatic tumors, especially in older patients (2). 
Pancreatic tumors, such as intraductal papillary mucinous 
neoplasm (IPMN) and pancreatic cancer, among others, 
may cause AP. In some published articles, most of them 
simply discussed pancreatic tumors or pancreatitis, or just 
compared the epidemiology and risk factors of pancreatic 
tumors and pancreatitis. Few articles specifically discussed 
the relationship between pancreatitis and pancreatic tumors. 
Therefore, based on the relationship between pancreatic 
tumors and pancreatitis, we put forward our novel point 
of view. When pancreatic tumors and pancreatitis exist at 
the same time, and there is a “connection” between them, 
and this type of pancreatitis is referred to as PTP. At this 
time, the mechanisms and causal link between pancreatitis 
and pancreatic tumors are complicated. The manifestations 
of PTP can be as follows: (I) AP is the first symptom of 
pancreatic tumors; (II) pancreatitis is found in patients 
after pancreatic tumor diagnosis or during pancreatic 
tumor surgery. In this review, we mainly introduce the 
incidence, diagnosis, and treatment of PTP, and discuss the 
relationship between pancreatitis and pancreatic tumors, 
including IPMN, pancreatic cancer, solid pseudopapillary 
neoplasm (SPEN), and pancreatic cystic tumors, among 
others. We also discuss future thinking regarding PTP. 
We present the following article in accordance with the 
Narrative Review reporting checklist (available at https://
dx.doi.org/10.21037/gs-21-400).

Methods

The research strategy involved the online databases Web 
of Science (https://webofknowledge.com/) and PubMed 
(https://pubmed.ncbi.nlm.nih.gov/). The search strategy 
included the following key terms: acute pancreatitis, 
pancreatic, pancreatic tumor, IPMN, pancreatic cancer, 
pancreatic ductal adenocarcinoma, islet cell tumor, serous 
cystic neoplasm, mucinous cystic neoplasm, neuroendocrine 
tumors, solid pseudopapillary neoplasm, pancreatic cystic 
tumors, diagnosis. Specifically, the research was restricted 
using variable combinations of the keywords. Articles in 
English published between January 1970 and April 2021 
were searched. Some articles were excluded as they were 
not related to the topic of discussion.

Incidence

Despite the rapid growth of medical knowledge and 
the rapid development of treatment technologies, we 
still know very little about pancreatic diseases. AP is the 
most common disease of the pancreas worldwide (1). 
It is an unpredictable and potentially fatal disease that 
is difficult to manage. The annual global incidence of 
AP is 34 per 100,000 people, and it has been increasing 
worldwide (3). In most high-income countries, gallstones 
(approximately 45%) and alcohol (approximately 20%) 
are the two main causes of AP (4-7). Followed by 
idiopathic pancreatitis, other uncommon causes are viral 
infections, malignant tumors, endoscopic retrograde 
cholangiopancreatography (ERCP), genetics, autoimmune 
diseases, hypertriglyceridemia, hypercalcemia, surgical 
trauma, cystic fibrosis, and complications from drugs or 
chemotherapy (4,5,8). These causes lead to organelle 
dysfunction and pathological cellular pathways, and 
eventually acinar cell death and local and systemic 
inflammation. It is worth noting that the role of dietary 
factors in the etiology of pancreatitis is not yet clear, which 
is an important area of future research (9). But in clinical 
work it is usually found that people who overeating are 
more likely to develop pancreatitis than people who eat a 
normal diet. More research is needed on this.

The cellular events important to the pathogenesis of AP 
include pathological calcium signaling (10-12), premature 
trypsinogen activation within macrophages and acinar cells 
(13-15), mitochondrial dysfunction (16,17), endoplasmic 
reticulum (ER) stress (18,19), impaired autophagy, 
and impaired unfolded protein response (UPR) (17). 
These events are caused by usual acinar cell toxins, such 
as nicotine, alcohol, and bile acids. Ductal cell dysfunction 
and intraductal events, such as increased pressure caused 
by luminal acidification, ductal obstruction, and ductal cell 
exposure to bile acid, can also indirectly cause these events. 
The crosstalk between the immune system and acinar cells 
perpetuates an inflammatory response (20,21).

The possible causes of pancreatitis from pancreatic 
tumors are as follows: (I) obstruction of the pancreatic 
duct leads to obstruction of pancreatic juice drainage; (II) 
local pancreatic necrosis caused by tumor growth; (III) 
hyperlipidemia, gallbladder stones and drinking; (IV) as 
there may be the main cause of pancreatitis at the same 
time, and PTP is rare, pancreatic tumors are ignored, and 
the timing of surgery is often delayed on account of the 
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Table 1 PTP cases in the First Affiliated Hospital of China Medical University from 2010 to 2020

Salient comparison variable/ histology PDAC IPMN SCN MCN SPEN ICT NETs

Location

Head 17 22 7 5 0 1 0

Body and tail 13 12 3 2 2 3 3

Severity

Mild and moderate 23 29 9 7 2 4 3

Severe 7 5 1 0 0 0 0

Operative details

DPS 0 16 5 3 1 3 2

PD 29 13 3 4 0 0 0

Spleen preserving DP 0 3 1 0 1 0 0

Enucleation/local excision 0 0 0 0 0 0 0

Total pancreatectomy 1 2 1 0 0 1 0

Inoperable ± palliative procedure 0 0 0 0 0 0 1

PTP, pancreatic tumor-associated pancreatitis; PDAC, pancreatic ductal adenocarcinoma; IPMN, intraductal papillary mucinous neoplasm; 
SCN, serous cystic neoplasm; MCN, mucinous cystic neoplasm; SPEN, solid pseudopapillary neoplasm; ICT, islet cell tumor; NET, 
neuroendocrine tumor; DPS, distal pancreatosplenectomy; PD, pancreatoduodenectomy; DP, distal pancreatectomy.

diagnosis of AP. It is worth noting that the pancreatic tumors 
we cite here include benign and malignant pancreatic 
tumors, such as pancreatic ductal adenocarcinoma (PDAC), 
IPMN, islet cell tumor (ICT), pancreatic neuroendocrine 
tumor (NET), pancreatic cystadenoma, and SPEN, among 
others. Among them, the most common tumors are PDACs 
and IPMNs. The statistics of PTP inpatients from the First 
Affiliated Hospital of China Medical University over the 
past 10 years is as follows (Table 1): PDACs and IPMNs 
are the main causes of PTP, and PTP is mostly mild and 
moderate.

Diagnosis and treatment

For the diagnosis of AP, there are already accepted 
standards, which can be regarded as the gold standard, 
that is at least two of the three following criteria need to 
be met: (I) typical abdominal pain; (II) serum amylase and/
or lipase elevation at least three times the upper limit of 
the normal value; (III) findings in accordance with AP on 
imaging [ultrasound, contrast-enhanced CT (CECT), 
or MRI] (22). Due to different laboratory techniques 
for measuring these enzymes, there is no standardized 
reference range for serum amylase or lipase levels. The 

upper limit of the normal range for amylase is between 100 
and 300 U/L, and 50 and 160 U/L for lipase (23). Amylase 
is elevated in diseases such as peptic ulcer, gastrointestinal 
perforation, infarction, obstruction, abdominal aortic 
aneurysm, and peritonitis. At the same time, patients with 
alcoholic or hypertriglyceridemia pancreatitis have normal 
amylase levels, and similarly, lipase is also elevated in acute 
cholecystitis, intestinal pathologies, biliary obstruction, and 
peptic ulcer disease (24,25). Therefore, the limitations of 
serum amylase and lipase as diagnostic methods for AP are 
worthy of attention, and diagnosis might be challenging 
in these populations. Thus, imaging tests can aid in the 
diagnosis of AP when the diagnosis is in doubt. All these 
diagnostic criteria are subscribed to by all published 
guidelines regarding AP (25-28). Strict compliance with 
the diagnostic criteria for pancreatitis will reduce the 
misdiagnosis of pancreatitis.

Whilst it is easier to make a diagnosis of AP, it may 
be more difficult to make a diagnosis of PTP. When 
considering the etiology of AP and making a diagnosis 
of PTP, the suggestive clinical data are as follows: pre-
existing cyst with recurrent idiopathic episodes; dilated 
pancreatic duct in a patient without prior history of chronic 
pancreatitis; diabetes diagnosis; weight loss; mass with 
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duct dilatation. In addition, imaging examinations and 
tumor markers should be combined. Spiral CT, especially 
multi-slice spiral CT, is a reliable non-invasive screening 
test that can detect pancreatic cancer with pancreatitis 
in most patients (29). However, the following situations 
may occur, resulting in an inability to make a diagnosis of 
PTP and make the best treatment decision: (I) clinicians 
are only satisfied with the diagnosis and treatment of 
patients with pancreatitis, but overlook all sorts of warning 
signals about pancreatic tumors; (II) some patients have a 
large amount of exudation and fluid accumulation due to 
pancreatitis, and ultimately cannot show the characteristics 
of pancreatic tumors on imaging, and eventually pancreatic 
tumors cannot be found. Furthermore, some inflammatory 
pancreatic imaging may mimic PDAC imaging when 
abnormal, resulting in misdiagnosis; (III) PTP is rare, 
and its rarity makes it difficult for clinicians to consider it. 
Usually, the diagnosis of PTP should be considered after 
all non-tumor factors that cause pancreatitis have been 
excluded.

According to the 2012 Atlanta revised classification and 
definition, the AP classification clarifies the two phases of 
the disease: early and late. Severity is divided into mild, 
moderate, and severe (22). Mild AP has no organ failure 
or local and systemic complications, and patients are 
usually discharged within 1 week. Moderately severe AP is 
characterized by transient organ failure, or local or systemic 
complications without persistent organ failure. Severe AP is 
defined by persistent organ failure (time of duration >48 h). 
However, the definition of the severity of PTP has not been 
described in the literature. Whether to use the 2012 Atlanta 
classification of AP, or whether the impact of different 
pancreatic tumors and tumor stages will affect the severity 
of PTP are questions worthy of consideration and research.

Early management includes fluid resuscitation, 
identification of etiology, nutritional support, and analgesia. 
The goals of AP management in the first week are to 
assess severity and assign an appropriate level of care, to 
ascertain etiology and address a reversible cause, and to 
optimize nutrition and arrange appropriate follow-up 
for the majority of patients being discharged. Systemic 
inflammatory response syndrome (SIRS), which includes 
body temperature, white blood cell count, heart rate, 
and respiratory rate, is a commonly used and effective 
predictor of AP severity and mortality (30). Severe AP is 
mainly caused by the occurrence of SIRS, and inhibiting 
inflammation is beneficial to PTP. Up to 80% of patients 
with AP will recover and be discharged within a week. 

However, beyond week 1, 20% will deteriorate and will 
need more long-term care (23). The treatment of PTP not 
only needs to consider the treatment of pancreatitis, but 
also needs to consider the treatment of pancreatic tumors. 
Pancreatic tumors require surgical treatment, and due to 
the existence of pancreatitis, the operation of PTP is more 
difficult than for simple pancreatic tumors. Therefore, 
for patients with benign or borderline pancreatic tumors 
combined with pancreatitis, if the pancreatic inflammation 
is severe and the preoperative evaluation is difficult, the 
pancreatitis should be treated under close observation, and 
surgical treatment will be considered after the pancreatic 
inflammation is clearly controlled. If the tumor has a 
tendency to become malignant during the observation 
process, multidisciplinary team (MDT) consultation is 
required to comprehensively consider the difficulty of the 
operation and the basic state of the patient to make the best 
treatment decision. For patients with pancreatic cancer 
and AP, surgery should be performed as soon as possible 
after the acute phase of pancreatitis is controlled. If the 
preoperative assessment is that the pancreas is exuding, 
especially around the pancreatic head, and the duodenal 
edema is particularly severe, the risk of surgery can be 
reassessed as soon as possible (recommended within half 
a month to 1 month) after active treatment to determine 
the time and method of surgery. Surgical methods can be 
divided into: pancreaticoduodenectomy, pancreatic body 
and tail resection, and spleen-preserving pancreatic body 
and tail resection, among others. However, as such patients 
have pancreatitis, and most of the tumors are closely related 
to the pancreatic duct, local excision of pancreatic tumors 
is generally not recommended. At the same time, due to 
the presence of pancreatic inflammation, it is difficult to 
perform splenic vessel-preserving pancreatic body and tail 
resection (Kimura procedure). Such patients are advised to 
choose this procedure carefully.

Discussion

The postoperative survival rate of pancreatic tumors is very 
low, and pancreatitis is a factor that affects the difficulty 
of pancreatic surgery and postoperative survival. Among 
the pancreatic tumors, PDAC is often associated with 
pancreatitis (31,32). However, compared with pancreatic 
cancer, there are more patients with AP in IPMN  
patients (29). The possible reason is that compared with 
the obstruction caused by solid tumors, the obstruction 
of the main or branch ducts caused by abundant mucus 
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secretion is more likely to cause AP and/or pain (33). In a 
study of IPMN patients, AP was the presenting symptom in 
approximately 35% of patients. In 85% of IPMN patients, 
AP presents as a mild edematous-interstitial inflammation 
that is self-limiting, and severe AP is rare in patients with 
IPMN (34). Several studies have shown that AP in IPMN 
patients is usually mild and recurrent (34-36). Research 
also shows that there does not seem to be a difference 
in the incidence of AP between benign and malignant  
IPMN (34). For AP patients with pancreatic duct dilatation 
in the absence of a prior history of pancreatitis or chronic 
pancreatitis, main-duct IPMN should be considered as 
an etiology, and main-duct IPMNs have high malignant 
potential, so it is crucial to recognize and treat them 
accordingly (23). AP is relatively rare in serous cystic 
neoplasm (SCN) and mucinous cystic neoplasm (MCN), 
and the possible cause is compression of the pancreatic duct 
caused by cystic lesions (37,38). SPENs of the pancreas 
cause AP more rarely. There are only a few cases reported 
in the literature, and the possible cause of AP is that the 
mass compresses the main pancreatic duct (39,40).

Pancreatic cancer is another important cause, accounting 
for approximately 1% of all AP causes (41). According to a 
study report, AP occurred in about 3% of pancreatic cancer 
patients, and approximately 10% of patients with pancreatic 
cancer found pathological stigmata of AP, such as fat 
necrosis and inflammation, in surgical and/or pathological 
specimens (42). In patients over the age of 40 years, a 
follow-up imaging study or endoscopic ultrasonography 
(EUS) is crucial to rule out a tumor. AP can be the earliest 
clinical manifestation of pancreatic cancer (31,32,43), 
but it may be difficult to distinguish between pancreatic 
inflammation caused by AP and pancreatic tumors (44), 
even if using CECT and MRI. At this time, it may be 
mistaken for pancreatitis caused by gallstones and alcohol, 
rather than pancreatitis caused by the original pancreatic 
cancer (45).

AP caused by other benign and malignant pancreatic 
tumors is relatively rare, and their pathogenesis requires 
more in-depth research, such as NETs and ICTs. NETs are 
a rare cause of AP, and the location of the primary tumor 
has nothing to do with the severity of AP. Case reports on 
pancreatitis secondary to pancreatic NETs are rare (46).  
The etiology of pancreatitis in pancreatic NETs is still 
unclear. It is most likely due to pancreatic infarction, 
presumably secondary to the local blood vessels infiltrated 
by the tumor, and thrombosis in the splenic vein would 
support this theory (47). ICT is also a rare cause of AP, 

which may be caused by the occurrence of pancreatic duct 
obstruction (48). Pancreatic cancer and other primary or 
metastatic pancreatic tumors can induce episodes of AP, but 
the exact underlying mechanism, its erratic development, 
and the extent of the secondary inflammatory response 
produced by the tumor are likely to be different, and still 
remains controversial (42,49,50).

Another manifestation of PTP, that is, pancreatitis 
was not found before pancreatic tumor surgery, and 
severe pancreatic inflammation was found during the 
operation. It is a type worthy of further discussion, as 
severe inflammation not only affects the surgical process, 
but also affects postoperative recovery. For example, we 
report a 55-year-old female patient who presented to the 
First Affiliated Hospital of China Medical University with 
“abdominal pain and bloating for 1 month” as the main 
complaint, and the abdominal enhanced CT showed that 
the pancreatic duct is dilated, a low-density shadow with 
a diameter of 1.6 cm is seen at the head of the pancreas 
near the ampulla of Vater, and after enhancement, the 
edge is irregularly enhanced and a weakly enhanced area is 
seen inside. After doing the preoperative examination and 
preoperative evaluation, a pancreaticoduodenectomy was 
performed, and inflammation was seen during the operation 
(Figure 1). The postoperative histopathological diagnosis 
was well-differentiated ductal adenocarcinoma. The 
patient’s pancreatic inflammation was severe, representing a 
typical PTP case.

When pancreatitis recurs, PTP should be considered. 
A previous study showed that most patients have AP 
recurrence before the diagnosis of IPMN (35). This may 
be due to the fact that changes of the pancreatic duct are 
subtle and minimal in the early stage of IPMN, and PTP 
can mistakenly be regarded as idiopathic pancreatitis. 
The relationship between the tumor and AP is worth 
further study. Is AP caused by tumors, or does pancreatitis, 
which is also a risk factor for pancreatic tumors, cause 
pancreatic tumors? Will PTP accelerate the progression 
of pancreatic tumors? There is less literature on these 
aspects. A 2018 study showed that a history of AP may 
accelerate the development of pancreatic cancer (51). A 
cohort study involving 41,669 patients with AP showed that 
AP should be considered as a risk factor for the subsequent 
development of pancreatic cancer, and the absolute risk of 
pancreatic cancer in patients with AP at 2 and 5 years was 
0.70% and 0.87%, respectively (52). A 2017 cohort study 
showed that the increase in the number of recurrences of 
AP is an independent risk factor for pancreatic cancer. If 
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Figure 1 Intraoperative inflammation in a typical PTP patient. (A) Pancreatic head tumor-associated pancreatitis; the blue arrow shows AP. 
(B) The blue arrow shows AP; yellow arrows are visible for pancreatic head cancer. PTP, pancreatic tumor-associated pancreatitis; AP, acute 
pancreatitis.

BA

the clinical manifestations are consistent with AP, these 
findings mean that the diagnosis of pre-existing pancreatic 
cancer is delayed (53). Although pancreatitis increases the 
risk of pancreatic cancer, does pancreatitis inevitably lead to 
pancreatic tumors? Is pancreatic tumors an inevitable result 
of pancreatitis? We believe that it is not yet possible to 
prove that there is an inevitable causal relationship between 
them. This is an imaginative problem that requires enough 
research to confirm.

Conclusions

AP is  a  common and potential ly  l i fe-threatening 
inflammatory disease of the pancreas. PTP is a new 
classification method for pancreatitis, which has its own 
unique classification advantages. It can be concluded that 
the pathophysiological mechanism of PTP may be different 
from pancreatic tumors and may differ among individuals. 
Its triggering mechanisms, mainly pancreatic duct 
obstruction, extravasation, and the activation of pancreatic 
enzymes, are not completely understood, but there is 
no doubt that the relationship between pancreatitis and 
pancreatic tumors should be recognized. PDAC or other 
primary or metastatic pancreatic tumors can cause single 
or recurrent AP. PDAC and IPMN are the two pancreatic 
tumors most related to PTP. In addition to the treatment of 
general pancreatitis, PTP also requires surgical treatment. 
The surgical treatment of PTP requires attention: (I) mild 
to moderate pancreatitis with pancreatic malignancies, even 
if the operation is difficult, must be operated, and with 

benign tumors, pancreatitis can be treated first; (II) for 
severe pancreatitis combined with pancreatic tumor, that 
is, severe PTP, regardless of whether the tumor is benign 
or malignant, pancreatitis must be treated first; (III) in our 
clinical work and case summary, we found that most of the 
PTP cases have mild to moderate pancreatitis, and there are 
fewer patients with severe pancreatitis. This may be related 
to the long process of pancreatitis during the development 
of pancreatic tumors. The PTP patients who are manifested 
as AP may be early surgical resection due to early detection 
of pancreatic tumors, thereby improving the survival rate 
of patients. PTP is proposed in the hope that clinicians 
can gain some experience and inspiration, so that patients 
can obtain better treatment results. The question of the 
most optimal treatment method for PTP still remains. The 
priority of pancreatitis and pancreatic tumor treatment 
is worth discussing. The optimal timing of surgery also 
requires more research for clarification. Finally, future 
research should design the best diagnostic and treatment 
algorithm for PTP.
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