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Abstract
BACKGROUND 
Pancreatic adenoma can potentially transform into adenocarcinoma, so it is 
recommended to be resected surgically or endoscopically. Endoscopic 
papillectomy is one of the main treatments for papillary adenoma, and bleeding, 
perforation, and pancreatitis are the most frequent and critical adverse events that 
restrict its wider use. There is no standard procedure for endoscopic papillectomy 
yet. The procedure is relevant to postoperative adverse events.

AIM 
To reduce the postoperative adverse event rates and improve patients’ 
postoperative condition, we developed a standard novel procedure for 
endoscopic papillectomy.

METHODS 
The novel endoscopic papillectomy had two main modifications based on the 
conventional method: The isolation of bile from pancreatic juice with a bile duct 
stent and wound surface protection with metal clips and fibrin glue. We 
performed a single-center retrospective comparison study on the novel and 
conventional methods to examine the feasibility of the novel method for reducing 
postoperative adverse events.

RESULTS 
A total of 76 patients, of whom 23 underwent the novel procedure and 53 
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underwent the conventional procedure, were retrospectively evaluated in this 
study. The postoperative bleeding and pancreatitis rates of the novel method were 
significantly lower than those of the conventional method (0 vs 20.75%, P = 0.028, 
and 17.4% vs 41.5%, P = 0.042, respectively). After applying the novel method, the 
most critical adverse event, perforation, was entirely prevented, compared to a 
prevalence of 5.66% with the conventional method. Several postoperative 
symptoms, including fever, rapid pulse, and decrease in hemoglobin level, were 
significantly less frequent in the novel group (P = 0.042, 0.049, and 0.014, 
respectively). Overall, the total adverse event rate of the novel method was lower 
(0 vs 24.5%, P = 0.007) than that of the conventional method.

CONCLUSION 
Patients who underwent the novel procedure had lower postoperative adverse 
event rates. This study demonstrates the potential efficacy and safety of the novel 
endoscopic papillectomy in reducing postoperative adverse events.

Key Words: Endoscopic papillectomy; Novel technique; Adverse events; Papillary 
adenoma; Endoscopic retrograde cholangiopancreatography; Bile duct stent

©The Author(s) 2020. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: The novel method of endoscopic papillectomy mainly includes two 
modifications: Isolating bile from pancreatic juice with a bile duct stent and closing the 
wound surface with metal clips and fibrin glue. Our retrospective comparison showed 
that postoperative adverse events, including bleeding, pancreatitis, and overall adverse 
events, were less frequent in the novel endoscopic papillectomy group than in the 
conventional endoscopic papillectomy group. Postoperative perforation was entirely 
prevented by this novel method. This study demonstrates that novel endoscopic 
papillectomy is a potentially effective and safe method for reducing postoperative 
adverse events.

Citation: Jiang L, Ling-Hu EQ, Chai NL, Li W, Cai FC, Li MY, Guo X, Meng JY, Wang XD, 
Tang P, Zhu J, Du H, Wang HB. Novel endoscopic papillectomy for reducing postoperative 
adverse events (with videos). World J Gastroenterol 2020; 26(40): 6250-6259
URL: https://www.wjgnet.com/1007-9327/full/v26/i40/6250.htm
DOI: https://dx.doi.org/10.3748/wjg.v26.i40.6250

INTRODUCTION
Tumors of the main duodenal papilla are rare, with a prevalence of only 0.04% to 
0.12% in autopsy studies[1]. Although the main pathologic diagnosis, papillary 
adenoma (PA), is benign, it can potentially develop into adenocarcinoma through the 
adenoma-adenocarcinoma sequence[2]. Thus, the treatment of PA is essential and more 
critical than just follow-up. Pancreaticoduodenectomy and endoscopic papillectomy 
(EP) are the main treatments for PA, and EP is more recommended for benign 
papillary lesions because of its advantages over open surgery, including less trauma, 
satisfying treatment outcomes, fewer adverse events, and lower cost[3-6]. With all of 
these aforementioned advantages, EP seemed to be a promising treatment for PA; 
however, surgeons also found intraoperative and postoperative adverse events. These 
included bleeding, operation-related pancreatitis, perforation, cholangitis, and 
papillary stricture, and some events, especially bleeding and perforation, are critical 
and even fatal.

These adverse events could lead to extremely difficult results that require invasive 
surgical intervention or even result in death. Although this is not common, it does 
limit the wide application of EP. Thus, a better standard procedure of EP with fewer 
adverse events is urgently needed for the endoscopic treatment of papillary lesions.

To decrease the postoperative adverse event rate of EP and improve patients’ 
postoperative condition, we modified conventional endoscopic papillectomy and 
initiated a novel procedure for endoscopic papillectomy in 2016. To verify the safety 
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and feasibility of this novel method, we reviewed the outcomes of patients undergoing 
novel or conventional EP.

MATERIALS AND METHODS
We retrospectively studied patients who had PA and underwent novel or conventional 
EP at the endoscopy center of Chinese PLA General Hospital from January 2016 to 
September 2018. A total of 76 patients, of whom 23 underwent novel EP and 53 
underwent conventional EP, were enrolled in this study. Sample size calculation with 
the adverse event rates of two groups (significance level of 5% and power of 80%) 
suggested a minimum sample size of 70. As a retrospective observational study, the 
study was not blindly randomized.

The standard procedure for novel EP was as follows (Figure 1, Video 1): (1) The 
patient was placed in a supine position under general anesthesia; (2) Duodenoscopy 
(TJF-240/TJF-260V; Olympus, Tokyo, Japan) was used to observe the papillary lesion; 
(3) A submucosal injection was performed to lift the lesion, or an injection was not 
performed; then, en bloc or blocking resection of the lesion was performed with an 
endoloop (SD-7P-1/SD-221L-25; Olympus, Tokyo, Japan). If the lesion was large, edge 
cutting could be performed before snaring; argon plasma coagulation was used for 
bleeding; (4) A guidewire was used to superselect the bile duct (BD), and the 
guidewire was retained in the BD; (5) Electric coagulation forceps and argon plasma 
coagulation were used for wound hemostasis, and then the wound was closed with 
metal clips; (6) A BD stent was implanted; (7) Fibrin glue (S201110020; Bioseal, 
Guangzhou, China) was sprayed on the closed wound; (8) Exhaust air in the stomach 
and stent placement were checked under X-ray; and (9) The sample was sent for 
pathology.

Postoperative treatment and observation
Patients were required to fast after the operation. At the same time, acid-inhibitory 
drugs, enzyme inhibitors (somatostatin), and total parenteral nutrition were given 
through intravenous infusion. Operation-related symptoms, including bleeding, 
abdominal pain, fever, and postoperative pancreatitis, were closely monitored. The BD 
stents were removed 3 to 4 wk after the operation.

Statistical methods
The enrolled patients were classified into two groups: Novel group and conventional 
group. The baseline features of the patients, the postoperative indexes, and the 
occurrence rates of adverse events were compared by the t-test, Fisher’s test, chi-
square test, or ANOVA, with P < 0.05 indicating statistical significance. All data were 
analyzed with SPSS statistics 19.0 (IBM, Armonk, NY, United States) and Prism 8.0 
(GraphPad, San Diego, CA, United States).

No specific IRB approval was required for this study according to the Ethics 
Committee of PLA General Hospital.

RESULTS
A total of 76 patients who underwent EP from January 2016 to September 2018 were 
enrolled in the study, 23 of whom were randomly chosen by the surgeons for the novel 
EP, and the rest underwent the conventional EP. Table 1 shows the comparison of 
baseline features, including pre-, intra-, and postoperative characteristics, which are 
related to postoperative adverse events. No significant difference was found in the 
baseline characteristics between these two groups.

The blood test results and vital signs related to the postoperative condition are 
compared in Table 2. More patients in the conventional group than in the novel group 
had postoperative fever (17.4% vs 41.5%, P = 0.042), and the result was similar for 
postoperative rapid pulse (0 vs 15.1%, P = 0.049). No obvious decrease in hemoglobin 
(greater than 20 g/L) was observed in the novel group, while 22.6% of patients in the 
conventional group had a statistically significant (P = 0.014) decrease in hemoglobin. 
No significant differences were found in other indexes.

To further reveal the safety and effect of the novel procedure, we compared the rate 
of adverse events, as listed in Table 3. Postoperative bleeding was significantly more 
common in the conventional EP group than in the novel EP group (0 vs 20.75%, P = 



Jiang L et al. Novel EP for reducing adverse events

WJG https://www.wjgnet.com 6253 October 28, 2020 Volume 26 Issue 40

Table 1 Baseline characteristics of the two groups

N group (n = 23) C group (n = 53) P value

Age 59.30 ± 9.55 58.06 ± 13.09 0.682

Sex 9:14 27:26 0.343

Symptomatic 13/23 32/53 0.753

BD dilation 2/23 10/53 0.327Intra-operation

Resection size (cm2) 3.668 ± 2.904 4.780 ± 6.536 0.582

HGIN 8 20

LGIN 3 8

Non-GIN 10 16

Pathologic result

NT 1 1 0.703

Postoperative hospital stay (d) 10.35 ± 4.23 10.08 ± 3.60 0.783

Total cost (Yuan) 45243.75 ± 11443.68 58158.77 ± 79290.51 0.473

N group: Novel group; C group: Conventional group. BD: Bile duct; HGIN: High-grade intraepithelial neoplasia; LGIN: Low-grade intraepithelial 
neoplasia; GIN: Glandular intraepithelial neoplasia; NT: Normal tissue.

Table 2 Comparison of blood and body indexes

N group C group P value

Fever 17.4% (4/23) 41.5% (22/53) 0.0421

Breathing ratea (/m) 18.09 ± 1.04 19.60 ± 7.43 0.335

Value 79.70 ± 7.62 84.68 ± 18.84 0.226Pulse (/m)a

> 90/m 0 (0/23) 15.1% (8/53) 0.0491

Abdominal pain scoreb 2.09 ± 2.59 1.75 ± 1.93 0.585

Drop in hemoglobinc (g/L) 0 (0/23) 22.6% (12/53) 0.0141

Value 8.84 ± 3.05 9.54 ± 3.39 0.395WBC (109/L)

Abnormal 13.0 (3/23) 30.2% (16/53) 0.113

Value 1.43 ± 2.66 2.93 ± 5.62 0.252C-RP (mg/L)

Abnormal 4.8% (1/21) 9.5% (4/42) 0.510

AMY (u/L) 354.20 ± 399.12 324.35 ± 320.12 0.731

LPS (u/L) 2052.68 ± 4220.83 1555.89 ± 2047.35 0.493

Hyperamylasemia 39.1% (9/23) 49.1% (26/53) 0.425

aThe lowest value in 2 d after operation.
bPain score: 0, no; 2, slight; 4, mild; 6, moderate; 8, serious; 10, severe.
cCount those differences larger than 20g/L between pre- and post-operation and hemoglobin lower than 120 g/L post-operation at the same time.
1P ≤ 0.05. N group: Novel group; C group: Conventional group; WBC: White blood count; C-RP: C-reactive protein; AMY: Serum amylase; LPS: Serum 
lipase.

0.028). The frequency of pancreatitis in the conventional group was also higher than 
that in the novel group (17.4% vs 41.5%, P = 0.042). Although no significant difference 
was observed in the prevalence of perforation, there was no single case of perforation 
in the novel EP group compared to three perforation cases in the conventional group. 
The incidences of cholangitis and multiple organ dysfunction were not significantly 
different between the groups, although the occurrence rates in the novel group were 
lower than those in the conventional group. The overall adverse event occurrence rate 
in the novel group was markedly lower than that in the conventional group (13.0% vs 
41.5%, P = 0.018). All adverse events were cured or relieved after medical treatments 
or surgery with no mortality.
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Table 3 Comparison of adverse events

N group C group P value

Bleeding rate (%) 0 (0/23) 20.75 (11/53) 0.0281

Perforation rate (%) 0 (0/23) 5.66 (3/53) 0.549

Non 21 36

Milda 1 12

Pancreatitis

Severea 1 5

0.0431

Cholangitis rate (%) 0 (0/23) 1.89 (1/53) 1.000

MOD rate (%) 0 (0/23) 11.3 (6/53) 0.169

Total complication rate (%) 13.0 (3/23) 41.5 (22/53) 0.0181

aCount mild pancreatitis as 1 point and severe one as 2 points.
1P ≤ 0.05. N group: Novel group; C group: Conventional group; MOD: Multiple organ dysfunction.

Figure 1  The procedure of novel endoscopic papillectomy. A: Observe the papillary lesion; B and C: En bloc resection of the lesion with endoloop; D: 
Use guidewire to superselect the bile duct, and remain the guidewire in the bile duct; E: Use electric coagulation forceps and aspirin phenacetin and caffeine to do 
hemostasis on the wound, then close the wound by metal clips; F: Implant bile duct stent; G: Spray fibrin glue on the closed wound; H: Bile flew on the glue; I: Check 
the place of stent under X-ray.

DISCUSSION
Unlike that of other gastrointestinal polyps, the resection of papillary lesions is far 
more complex and difficult for several reasons, including its complicated location in 
the duodenum, the extremely enriched vasculature, and the thin wall of the 
duodenum. Thus, for a long time, open or minimally invasive surgeries, such as 
pancreaticoduodenectomy, have been regarded as the only removal strategy for 
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PAs[1]. The drawbacks of these invasive surgeries are obvious and include the high 
adverse event rate and mortality, long anesthesia duration, large operative trauma, 
high cost, etc[1,7].

Compared with conventional papillary surgery, EP has merits in various aspects 
that have popularized its rapid worldwide use. The merits are as follows: (1) For 
benign lesions, EP can be a curative therapy by resecting the lesion completely with 
less invasion; (2) For malignant lesions, EP can offer abundant tissues for pathological 
tests, and the identified pathological diagnosis could guide next-step treatments; and 
(3) For patients who are not eligible for long surgery, EP can reduce the surgical 
risk[8-10].

Although it was first performed in 1987[11] and has been used by surgeons 
worldwide, there are still no standard procedures or guidelines for EP. Several details, 
such as pancreatic duct (PD) stenting and submucosal injection, are still 
controversial[12-19].

Postoperative adverse events, which occur in approximately 29% of patients[9,20-34], 
have been a difficult issue for endoscopists and have been the main cause of death 
from endoscopic papillectomy in clinical practice since the wide application of EP. The 
mortality of EP is reported to be approximately 0.4%[35]. Bleeding and pancreatitis are 
the most common adverse events, with a reported prevalence of 4.5%-45% and 7%-
20%, respectively[9,20,23,26-29,36-39]. Based on our experience, we designed a novel 
papillectomy procedure to decrease adverse events, especially bleeding and 
pancreatitis. After applying this novel procedure, we found that patients who 
underwent novel EP had better physical conditions, including less occurrence of fever, 
rapid pulse, and blood loss, after the surgery. For postoperative adverse events, the 
novel method showed clear superiority for reducing bleeding, EP-related pancreatitis, 
and the overall adverse event rate. We also found a decreasing trend of other adverse 
events, including perforation, cholangitis, and multiple organ dysfunction, in the 
novel group, even though the differences were not statistically significant. Perforation 
is one of the most critical and dangerous adverse events of EP that may lead to severe 
intra-abdominal infection and even death. Addressing perforation is rather difficult 
and usually requires the cooperation of hepatological surgery, which increases the 
surgical risk and cost and reverses the superiority of endoscopic treatment. Thus, the 
novel method could prevent perforation, making it an important contribution to 
improving the prognosis of EP.

After examining relevant studies, we found that all the adverse event rates of the 
conventional group in our study were consistent with the results of previous 
studies[9,12,13,20,23,26-29,37,38,40-42]. Accordingly, the adverse event rates of the novel method 
were significantly lower than those of previous studies[9,12,13,20,23,26-29,37,38,40-42]. Therefore, 
novel EP can improve postoperative physical conditions and decrease surgical adverse 
events, making it a safe and effective method.

The occurrence of post-EP adverse events is relevant to two main processes: The 
incomplete healing of surgical wounds and the invasion of pathogenic 
microorganisms. In the novel procedure, timely closure of the wound with metal clips 
could help with wound healing and could prevent perforation. It could also prevent 
bacteria from invading the wound surface or into ducts[43,44].

In conventional endoscopic papillectomy, the implantation of PD stents is usually 
recommended to release postoperative pancreatitis by promoting pancreatic drainage, 
while the efficacy of PD stents is controversial. Furthermore, the application of BD 
stents has not yet been clarified[8,12,27,40,45].

With conventional EP, in which a PD stent is implanted solely or with BD stents 
simultaneously, pancreatic juice and bile can drain out, cover the resection wound, 
and mix with each other. In the mixture of bile and pancreatic juice, bile can activate 
trypsinogen to trypsin, which has a strong digestive capacity. Active trypsin, 
especially within the pancreatic duct activated by reflux bile, can induce 
pancreatitis[46]. It can also produce new granulation tissue on the wound surface and 
inhibit the coagulation process, leading to postoperative bleeding[47-51]. Hence, we 
presume that isolating the contact between bile and pancreatic juice can prevent 
trypsinogen from being activated by bile and can reduce the contribution of pancreatic 
juice to postoperative adverse events. The novel therapy promotes bile drainage into 
the cavity of the duodenum directly without covering the wound surface, prevents 
pancreatic juice and bile from mixing, and does not activate trypsinogen. In addition, 
as a protein substance, we presume that inactive trypsinogen that covers the wound 
surface can act as a kind of “nutrition cover” and, together with fibrin glue, can protect 
and promote the healing process. Furthermore, this protective cover can also prevent 
pathogenic microorganisms from invading into the PD and can reduce the risk of 
pancreatitis[43]. Based on these results, the evidence for how novel EP prevents 
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postoperative adverse events is by preventing wound bleeding and infection and 
promoting wound healing.

We sprayed fibrin glue on the closed wound to protect the wound surface and 
found that it was effective in clinical practice[52,53]. The fibrin glue kit consists of two 
main components, porcine fibrinogen with factor XIII (component 1) and porcine 
thrombin with calcium chloride (component 2). When these two components mix with 
each other, the mixture simulates the final stage of the clotting cascade. Thrombin 
proteolytically cleaves fibrinogen, which results in the formation of fibrin polymers. In 
the presence of calcium, thrombin catalyzes the conversion of factor XIII to activated 
factor XIII (factor Xllla). Factor Xllla crosslinks the fibrin polymers into a stable, 
insoluble fibrin clot. Mutignani et al[54] used a modified injection of fibrin glue on six 
patients with post-endoscopic retrograde cholangiopancreatography bleeding. They 
verified the hemostatic effect of fibrin glue and confirmed that fibrin glue was an 
efficient endoscopic hemostatic agent, as all six patients were successfully stanched. At 
the same time, two patients had fibrin glue-related adverse events because the glue 
concreted in the BD and led to obstruction. In our novel method, bile duct stenting can 
prevent glue from blocking the bile ducts.

Another commonly used endoscopic hemostasis method is hemostatic powder, such 
as Hemospray, a mineral blend powder that can rapidly solidify and form an adhesive 
layer on contact with weak bases, such as water and blood[55]. Several studies have 
shown that Hemospray was efficient in treating gastrointestinal tract bleeding 
endoscopically[56-60]. EP was recommended as a favorable Hemospray indication[58]. 
Although there are no comparative studies investigating the efficacy and safety of 
Hemospray and fibrin glue, both of these treatments are believed to be efficient in 
treating gastrointestinal tract bleeding. Hemospray is not commercially available in 
China now, but considering its efficacy, we still look forward to testing it in our novel 
EP procedure in the future.

In some cases, submucosal injection was performed before resection to lift the 
lesions and to help with electronic resection and snares, but whether it is necessary is 
still an open question[4]. Hyun et al[41] performed multicenter prospective research to 
investigate whether submucosal injection contributed to endoscopic papillary 
procedures. They found that submucosal injection did not improve the complete 
resection rate or reduce the adverse event rate compared to direct snare resection. 
Moreover, direct snare resection was faster than resection after submucosal injection. 
Therefore, direct snare resection is a simpler and more recommendable method. In our 
study, we did not find submucosal injection to be helpful in novel therapy; however, 
its effects need more clinical research and analysis for verification.

As a retrospective study, this study had some limitations: (1) It was not blindly 
randomized; and (2) The sample size was not large enough; although it reached the 
minimum calculated sample size, the samples were not divided evenly between the 
two groups. Therefore, a multicenter randomized controlled prospective study is 
required for further research.

CONCLUSION
Compared with conventional EP, the novel method can reduce postoperative adverse 
events and improve the postoperative condition of patients. The novel EP achieves its 
benefits by isolating the contact between bile and pancreatic juice with a bile stent and 
protecting the wound surface with metal clips and fibrin glue.

ARTICLE HIGHLIGHTS
Research background
Endoscopic papillectomy (EP) is one of the main treatments for duodenal papillary 
lesions.

Research motivation
The postoperative adverse events of EP limit its wide application.

Research objectives
To reduce postoperative adverse events by a novel EP, and to verify its safety and 
feasibility.
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Research methods
The novel method of endoscopic papillectomy mainly includes two modifications: 
Isolating bile from pancreatic juice with a bile duct stent and closing the wound 
surface with metal clips and fibrin glue. We retrospectively compared the 
postoperative condition and adverse event rates of the novel EP and conventional EP 
to reveal the safety and feasibility of the novel EP.

Research results
Patients who underwent the novel EP had a better postoperative condition and lower 
adverse event rates compared with patients who underwent the conventional EP. 
Postoperative perforation was entirely prevented by the novel method.

Research conclusions
This study demonstrates that novel endoscopic papillectomy is a potentially effective 
and safe method for reducing postoperative adverse events.

Research perspectives
A randomized controlled prospective study is required to further verify the safety and 
feasibility of the novel EP. After the confirmation, it could be recommended for wider 
application.
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