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Introduction

Acute pancreatitis (AP) is a common clinical emergency 
requiring hospital admission. It is characterized by 
significant morbidity and a high case fatality rate (1). The 
incidence of AP has gradually increased in China in the past 
few decades (2). Currently, conservative treatment for AP 
remains an important strategy, including fluid resuscitation, 
antibiotic usage, early enteral nutrition, specific drugs, and 

combined treatment with traditional Chinese medicine (3). 
Some severe AP patients may develop complications of acute 
peripancreatic fluid accumulation, pancreatic pseudocyst, 
acute necrotic collection, and walled-off necrosis, among 
others, requiring surgical intervention (4,5). However, 
treatment is not effective in a portion of patients who 
have to endure both a protracted disease course and extra 
financial burden. Endoscopic therapy in AP has been shown 
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to play important roles in AP treatment due to its minimal 
invasiveness and obvious benefits (6,7). 

Among the current endoscopic techniques in AP 
treatment, endoscopic transpapillary pancreatic drainage 
(ETPD) has received much attention due to the importance 
of releasing pancreatic duct obstructions and relieving 
hypertension in AP treatment. Harvey et al. established AP 
cat models induced by bile reflux, alcohol, and pancreatic 
duct obstruction, and the 3 types of AP all showed pancreatic 
duct hypertension (8). Moreover, 31–44% of patients with 
acute necrotizing pancreatitis were shown to have rupture 
of the pancreatic duct (9-11), in which pancreatic duct 
hypertension aggravates peripancreatic fluid exudation and 
inflammatory reactions (12). Thus, pancreatitis is closely 
associated with pancreatic hypertension regardless of its 
etiology. To date, there have been several studies reporting 
successful application of pancreatic duct decompression in 
the treatment of AP (13-16), and ETPD is a widely used 
technique for pancreatic duct decompression.

During the process of ETPD, physicians may find it 
difficult to perform cannulation via the major papilla, for 
example, the guidewire passes through the pancreas head but 
does not reach the pancreas tail. At the same time, the minor 
papilla presents swelling and protrusion, suggesting minor 
pancreatic duct hypertension. The minor pancreatic duct is 
the major draining duct for the dorsal pancreas during the 
embryonic phase, and the minor pancreatic duct completely 
or partially fuses with the major pancreatic duct at the end 
of embryonic development (17). However, pancreatic duct 
development may have variation in a small population (17), 
thus leading to pancreatic divisum, pancreatic duct dysplasia, 
or deformation. Generally, the minor pancreatic duct is 
located above the pancreatic head and enters the duodenum 
at the minor duodenal papilla (18). It may be involved in 
the drainage of pancreatic secretions, and the degree of 
involvement depends on pancreatic duct variation. Swelling 
of the minor duodenal papilla suggests not only obstruction 
of the minor pancreatic duct, but also minor pancreatic duct 
variation or pancreatic duct disruption. Therefore, in these 
cases, we managed to perform transpapillary drainage through 
the minor papilla to drain the pancreatic fluid. To date, our 
hospital has accumulated experience in transpapillary drainage 
through the minor papilla in AP treatment.

At present, much progress has been made on the 
application of endoscopic therapy in the treatment of biliary 
and pancreatic diseases, especially AP with cholangitis 
or biliary duct obstruction (6). However, there are few 
reports regarding early endoscopic transpapillary drainage, 

especially through the minor papilla, in the treatment of 
AP. Therefore, in this study, we retrospectively reviewed 
the treatment of AP patients who received early ETPD in 
our hospital whose drainage was managed via the minor 
papilla, aiming to evaluate the efficacy and safety of this 
treatment strategy and technique for AP. We present the 
following article in accordance with the STROBE reporting 
checklist (available at https://gs.amegroups.com/article/
view/10.21037/gs-22-38/rc).

Methods 

Patient inclusion

We retrospectively reviewed the electronic medical records 
of patients who received ETPD for AP and drainage of the 
minor papilla performed due to difficult cannulation in the 
major duodenal papilla from September 2018 to March 
2020 in our hospital. The data of clinical characteristics, 
adverse events, clinical course, and outcomes. Diagnosis 
criteria, rating criteria, and local complication definitions all 
followed the Classification of Acute Pancreatitis 2012 (19).  
CT classification and rating followed the Balthazar CT 
evaluation system (20). All patients provided written 
informed consent. All procedures performed in this study 
involving human participants were in accordance with the 
Declaration of Helsinki (as revised in 2013). The study was 
approved by institutional ethics board of General Hospital 
of Ningxia Medical University (No. KYLL-2022-1104).

Technique

Therapeutic duodenoscope (Olympus TJF-240, 260), 
papillotome (Olympus KD-V411M-720), guidewire 
(COOK ACRO-35-450), and a 5- or 7-Fr and 4–12 cm-long 
pancreatic stent (COOK) were used. Patients were fasted 
for more than 6 hours before the operation. Anisodamine 
hydrobromide 0.6 mg was intramuscularly injected and 
dezocine 5 mg was intravenously injected. After 3 minutes, 
propofol 2 mg/kg was intravenously injected. After 
anesthesia induction, a micropump was connected to the 
patient. Then, propofol 2–5 mg/kg/h and dexmedetomidine 
hydrochloride 0.05–0.1 μg/kg/min were intravenously 
injected for continuous anesthesia. Patients underwent 
surgery when the eyelash reflex disappeared. Duodenoscopy 
accessed the esophagus and gastric lumen and reached the 
inner side of the duodenum. Major papilla cannulation was 
performed. In cases with difficult cannulation via the major 
papilla (for example, the guidewire could not reach the 
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tail of the pancreas), a shorter stent was used for drainage 
if allowed. If minor papilla swelling was found, then 
cannulation and stent insertion was performed through the 
minor papilla. Sphincterotomy and bile duct management 
were performed when necessary.

Postoperative management

All patients were treated with regular fasting, antacid, and 
rehydration therapy. In case of elevated inflammatory factor 
levels, antibiotics were given. Oral feeding was resumed 
when abdominal pain and distention were obviously relieved 
[NRS (Digital pain score) pain score ≤3] and blood amylase 
<300 U/L. Magnetic resonance cholangiopancreatography 
(MRCP) was performed among patients to identify 
minor pancreatic variations. Patients who had no AP and 
operation-related complications, had normal hemogram 
parameters as indicated by routine blood tests, and could 
resume oral feeding were discharged from hospital.

Follow up

The patients were followed up in their regular outpatient 
clinic visits at our department after the operation, when 
clinical variables, imaging results, and postoperative 

outcomes were evaluated. Before removal of pancreatic 
ducts ,  rout ine blood and biochemical  tests  were 
performed at 2-week intervals, and abdominal enhanced 
CT examinations were performed at 1 month intervals. 
Evaluation for stent removal was performed at 2 months 
after discharge. When there was no abdominal discomfort 
and peripancreatic exudation was absorbed completely, 
pancreatic ducts could be removed. For patients with stents 
who had recurrence, stent obstruction was considered, and 
ducts needed to be replaced. If AP recurrence developed 
after stent removal, stent replacement could be performed. 
After stent removal, patients were followed up through 
telephone interview regarding diet, abdominal discomfort, 
recurrence, weight. Follow up ended after 24 months for all 
patients if there was no abnormal situation.

Clinical variables

The clinical variables collected included oral feeding time, 
hospital stay, pre- and postoperative 24-hour leukocyte 
levels, serum lipase levels, serum amylase levels, APACHE 
II score, mortality rate, AP-related complication rate, 
endoscopic operation-related complication rate, additional 
surgical intervention due to AP-related complications, 
hospitalization cost, AP recurrence during follow up.

Statistical analysis

Statistical analyses were performed with SPSS 22.0. 
Continuous variables were analyzed for normal distribution 
and variance homogeneity and were shown as mean ± 
standard deviation (SD). Categorical variables were shown 
as percentage. Comparisons of continuous variables 
between 2 groups were performed with the following tests: 
Dunnett’s test (for normal distribution), Mann-Whitney U 
test (for skewed distribution), Brown-Forsythe or Welch’s 
test (for heterogeneity of variance). The chi-square test was 
used to compare categorical variables between 2 groups. 
Values of P<0.05 were statistically significant.

Results

Characteristics of the included patients

A total of 18 AP patients who received endoscopic 
transpapillary drainage through the minor papilla (12 men, 
66.67%) in our hospital were included in the present study. 
The characteristics of the patients are summarized in Table 1.  
The median age was 40 years (range, 20–77 years).  

Table 1 Characteristics of included AP patients

Characteristics Included patients (n=18)

Gender (%)

Male 12 (66.67)

Female 6 (33.33)

Age, range (mean) 20–77 years (40 years)

Recurrent AP (%) 4 (22.22)

Combined etiology (%)

Cholelithiasis 7 (38.89)

Hyperlipidemia 4 (22.22)

Alcohol consumption 1 (5.55)

Duration of symptoms (median) 1–4 days (2 days)

CTSI score

0–3 11 (61.11)

4–6 5 (27.78)

7–10 2 (11.11)

CTSI score, CT severity index; AP, acute pancreatitis.
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Four patients (22.22%) had recurrent pancreatitis. Seven 
patients (38.89%) had combined etiology of cholelithiasis, 
4 patients (22.22%) had combined hyperlipidemia, and  
1 patient (5.55%) had alcohol consumption. The median 
duration of symptoms was 2 days. Eleven patients (61.11%) 
had a CTSI score of 0–3, 5 patients (27.78%) had a CTSI 
score of 4–6, and 2 patients (11.11%) had a score of 7–10.

Operation process and outcomes

Among the 18 included patients, both the major papilla and 

minor papilla were placed with stents, thus the pancreatic 
ducts were drained via 2 papillae (Figure 1). The median 
operation time was 29 [22–38] minutes. During the 
operations, gastroduodenal erosion bleeding was found 
in most patients. When suction was performed along the 
papillotome after cannulation, we observed that an obstruction 
mass flew out from pancreatic ducts in some patients (Figure 2). 

Short-term outcomes 

The short-term outcomes are summarized in Tables 2-4. 

A B C

Figure 1 ERCP angiography results. (A) The guidewire could not reach the pancreatic tail despite multiple cannulation via the major pancreatic 
duct; (B) the guidewire successfully reached the pancreatic tail in cannulation via the minor pancreatic duct; (C) two stents were placed in the 
major and minor pancreatic ducts. The stent placed via the minor papilla accessed the minor pancreatic duct and reached the pancreatic tail. 
The stent placed via the major papilla was located at the pancreatic head and neck. The arrow indicates the location of pancreatic duct stent.

A B

Figure 2 Schematic diagram of direct vision under duodenoscopy. (A) The protruding minor papilla was obvious under duodenoscopy; (B) the 
obstruction mass flew out from pancreatic ducts upon suction after cannulation. The green circles indicate the treatment site and its changes.
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The postoperative 24-hour leukocyte level, APACHE II 
score, serum amylase levels, and lipase levels significantly 
decreased compared with those at admission (Tables 3,4). 
All patients were discharged from hospital upon recovery, 
with a median hospitalization time of 5 (3.75–9) days  
(Figure 3). Stents were removed at 2–3 months after 
discharge. No endoscopic operation-related complications 
were found. None of the patients needed ICU treatment. 
Fifteen patients (83.3%) achieved obvious abdominal pain 
relief and resumed oral feeding within 3 days. Two patients 
received additional surgical intervention for draining 
necrotic tissue. The median hospitalization cost was 
25,123.82 (22,942.50–43,874.68) RMB. Most of the patients 
were found to have pancreas divisum, and the MRCP 
images of 1 patient are shown in Figure 4.

Follow up and long-term outcomes

The median follow up time was 21.32 months (6–24 months).  
During the follow up, 4 patients (22.22%) had AP 
recurrence (Table 2). One patient received conservative 
treatment in the local hospital and recovered afterwards. 
Two patients had recurrence after stent removal and received 
replacement of the stent through the minor papilla in our 
hospital. The other patient with hyperlipidemia had multiple 
recurrences when carrying stents. During the process of 
stent replacement, obstructions by thrombi were found. 

Discussion

Currently, there are few reports regarding early endoscopic 

Table 2 Outcomes and complications

Characteristics Included patients (n=18)

ICU intensive treatment, n (%) 0 (0.00)

Mortality during hospitalization, n (%) 0 (0.00)

Oral feeding post-operation (days), median [IQR] 3 [2–20]

Local complications, n (%) 5 (27.78)

Obvious abdominal symptom relief (days), median [IQR] 1.5 [1–2]

Additional intervention, n (%) 2 (11.11)

Hospitalization time (days), median [IQR] 5 [3.75–9]

Hospitalization cost (RMB), median [IQR] 25123.82 [22,942.50–43,874.68]

Recurrence, n (%) 4 (22.22)

ICU, intensive care unit; IQR, interquartile range.

Table 3 Pre- and 24 hours post-operative WBC and LIP levels of included patients

Pre-operation (mean ± SD) 24 hours post-operation (mean ± SD) P

WBC (× 109/L) 14.57±7.15 10.48±3.03 0.007

LIP (U/L) 3,763.47±3,468.36 1,438.76±1,490.09 0.002

WBC, white blood cells; LIP, lipase; SD, standard deviation.

Table 4 Pre- and 24 hours post-operative APACHE II and AMY levels of included patients

Pre-operation (median/quartile) 24 hours post-operation (median/quartile) P

APACHE II 7.00 (5.00–8.00) 4.00 (3.00–6.50) 0.000265

AMY (U/L) 295.65 (195.85–1,037.98) 186.20 (122.78–460.53) 0.020

APACHE II, Acute Physiology and Chronic Health Evaluation II; AMY, Amylase.
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transpapillary drainage through the minor papilla in the 
treatment of AP. In this report, we retrospectively evaluated 
the efficacy and safety of this strategy and technique among 
18 patients treated in our hospital.

In the present study, all patients were discharged upon 
recovery and stents were removed at 2–3 months after 
discharge. There were no endoscopic operation-related 
complications, and no ICU treatment was needed. Fifteen 
patients achieved abdominal pain relief and resumed 
oral feeding in 3 days. Two patients received additional 
surgical intervention for drainage of necrotic tissue. The 
median hospitalization time was 5 (3.75–9) days. According 
to previous reports of endoscopic treatment of AP, the 

mean pain relief time mainly ranged from 3–23.24 days 
(16,21), the mean hospital stay ranged from 9.5–30.13 days 
(10,16,21), the endoscopic operation-related complication 
rate ranged from 0–9% (21-23), and the morality rate 
ranged from 0–8% (22). The time to pain relief and 
hospital stay length were relatively short and the endoscopic 
operation-related complication rate was low in our study. 
Therefore, we can conclude that the strategy of early 
release of pancreatic duct obstruction and hypertension was 
feasible, and endoscopic transpapillary drainage through the 
minor papilla is safe and effective for AP. 

Many studies have indicated that releasing pancreatic 
duct hypertension and obstruction is essential in AP 

Case 1

Case 2

Figure 3 Pancreas recovery of 2 patients by pre-operation, 2 weeks after the operation, and 2 months after the operation.

Figure 4 The minor pancreatic duct crossed the whole pancreas and entered the duodenum via the minor papilla as indicated by MRCP. 
The location indicated by the arrow indicates the site of pancreatic division. MRCP, magnetic resonance cholangiopancreatography.
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treatment. Pancreatic duct obstruction and hypertension 
are universally present in AP regardless of its etiology  
(8-12,24). The obstruction time of the pancreatic duct is 
closely associated with AP severity and prognosis, and early 
removal of the pancreatic duct obstruction can benefit AP 
remission, improve efficacy, and reduce the complication 
and mortality rate, as indicated by previous studies  
(13-15,25,26). In contrast, if the pancreatic and biliary duct 
obstruction is not released early, pancreatitis progression 
can lead to edema of the duodenum and papilla, which can 
aggravate duct obstruction and lead to disease persistence 
and delayed recovery. At this time, the difficulty and risk of 
endoscopic treatment would greatly increase, and surgery 
would be necessary for drainage (16). In our study, during 
the endoscopic operation process, after cannulation via 
the minor papilla and subsequent suction, the obstruction 
mass was observed to flow out. This finding supports the 
hypothesis of pancreatic duct obstruction and hypertension 
and the importance of keeping the pancreatic duct under 
normal pressure during the acute phase. 

Furthermore, most of the patients were identified to have 
pancreatic duct malformation in postoperative examinations. 
This indicated that the strategy of early release of the 
pancreatic duct obstruction and hypertension is also 
suitable for AP patients with pancreatic duct malformation, 
which is also one cause of AP. In these patients, anatomical 
differences may be found during the endoscopic operation: 
cannulation through the major pancreatic duct might be 
hard to perform, the minor papilla presents swelling and 
protrusion, or minor papilla cannulation may be easy to 
perform. Therefore, perioperative diagnostic techniques 
for pancreatic duct malformation such as ERCP would not 
be necessary, and physicians can rely on the actual finding 
during the endoscopic operation to make a decision on 
minor pancreatic duct drainage.

In the present study, we employed certain methods 
to reduce complications. Utilization of pancreatic duct 
stents can release pancreatic duct hypertension, prevent 
interaction of the enzyme and substrate, and prevent further 
aggravation after the operation. We did not perform regular 
oddi sphincterotomy and pancreatic duct sphincterotomy. 
In cases where sphincterotomy was necessary, we only 
performed small incision combined with papillary large 
balloon dilation, thus sphincter function could be retained 
and the complication risk could be reduced (27). ERCP 
itself may be associated with multiple complications, such as 
PEP, bleeding, digestive tract perforation, and fever, among 
others (28). The included patients were at the acute phase of 

pancreatitis, so we did not perform regular pancreatography 
in order to avoid pancreatitis aggravation. New technique 
detail was that trypsin drugs such as somatostatin and 
octreotide were not administered to patients, and the 
postoperative serum amylase and lipase levels decreased 
significantly.

In our study, minor papilla cannulation was successfully 
performed among all 18 included patients. According to 
a few previous studies, the success rate of cannulation via 
the minor papilla is usually low. Cotton et al. reported a 
success rate of 51.4% (29) and the rate obtained in the study 
by Yao et al. was 73% (30). The difficulty of minor papilla 
cannulation may be attributed to the anatomical features 
of the minor papilla. The minor papilla is located at the 
start of the descending duodenum, where it is difficult for 
a duodenoscope to steadily stay and easily crosses to the 
duodenal bulbar. Moreover, the minor papilla is small in 
size and requires patience and time to identify its position. 
In our study, we used a papillotome (Olympus KD-
V411M-720) and guidewire (COOK ACRO-35-450) for 
cannulation. The details of the operation are as follows: 
after identification of the minor papilla position, the visual 
field was optimized, the guidewire was extended to 2–3 mm 
above the cutter head, and sideling pushed the cutter head 
to the papilla; the cutter head was adjusted to be vertical to 
the papilla and the guidewire was used for exploration. In 
this technique, the patients are under steady anesthesia and 
breathing, and the operating physician is steady with a small 
movement range, thereby increasing the success rate. 

However, there are still some limitations in the present 
study. Firstly, the sample size of the study was small. 
Secondly, the follow up duration was short, with some 
patients still in the follow up period. Thirdly, this is a 
retrospective and single arm study, which would lead to a 
certain bias. Further investigations are therefore warranted. 

Conclusions

For AP patients, the strategy of early endoscopic release of 
pancreatic duct hypertension and obstruction is feasible, 
safe, and effective. It is also suitable for patients with 
pancreatic duct malformation when transpapillary drainage 
via the minor papilla can be performed. 
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