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Introduction
Endoscopic resection of duodenal papillary neoplasms-mostly 

papillary adenoma-is considered as first-line approach other than 
radical surgery in recent years. Endoscopic therapy enables patients to 
suffer less pain and recover faster, yet along with occurrence of certain 
complications during or after the procedure, including bleeding, 
pancreatitis, perforation, cholangitis, etc. Among the complications 
mentioned above, the prevalence of post-procedure bleeding is reported 
to be 10.0%~17.3%. Patients with bleeding usually need transfusion 
and/or endoscopic hemostasis in severe cases. According to literatures, 
hemostasis measures include argon plasma coagulation(APC), 
hemoclips and adrenaline injection. However, prophylactic hemostasis 
modalities are rarely mentioned in previous studies. In our center since 
2007, we have been trying to apply metal clips right after resecting the 
tumor, in order to avoid post-operation bleeding. From 2015, we began 
to use a novel metal clip, which could be manipulated much more 
smoothly and freely through working channel of the duodenoscope 
compared with the former one used before. This study is aimed to 
evaluate whether the use of hemoclips immediately after resection 
could help reduce the incidence of late on-set bleeding.

Patients and methods
A total of 58 patients with duodenal papillary neoplasm underwent 

endoscopic papillectomy from August 2007 to October 2016 were 
retrospectively reviewed. All lesions were assessed by biopsy and EUS 
to assure that they conformed to indication of endoscopic resection. 
Papillary neoplasms suitable for endoscopic treatment should be 
confirmed as adenoma by pre-operation biopsy, or adenocarcinoma 
limited to mucosa and submucosa layer of duodenal wall evaluated by 
EUS. Tumors growing into common bile duct and/or main pancreatic 
duct were excluded, which were assessed by EUS. 

The operation procedure is as follows: Mixed solution with diluted 
adrenaline (1:10000), saline and methylene blue is injected into 
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submucosa surround the lesion to lift the lesion. A snare is placed with 
its tip cephalad to the papilla, then around the whole lesion. The tumor 
was resected by tightened snare with electricity. If there is wound errhysis 
after resection, argon plasma coagulation(APC) would be used. Plastic 
stent in pancreatic duct and/or common bile duct is placed in some 
patients to reduce risk of post-operation pancreatitis and cholangitis. 
Hemoclips are set on the anal direction of the wounds to prevent late 
on-set bleeding in part of the patients (Figure 1). The hemoclips used 
after 2015 were manufactured by Micro-Tech Inc., Nanjing China. 
The endoscope system is Olympus Evis Lucera(Olympus Inc., Tokyo, 
Japan), and the type of duodenoscope is TJF-260V(Olympus Inc., 
Tokyo, Japan). Written informed consent was obtained from all patients 
before operation. 

Clinical outcomes were reviewed. Technical success rate was defined 
as tumor removed by either en-bloc or piecemeal resection. Clinical 
success rate are was defined as no residual tumor tissue found during 
follow up endoscopy and biopsy. We emphatically recorded the post-
procedure bleeding rates of all patients, and made comparison between 
patients applied with and without hemoclips, as well as patients used 
the former and Micro-tech hemoclips. The number of clips used was 
also recorded.

Statistical analysis was conducted with SPSS Statistics version 
19.0(SPSS Inc., USA). Category variables were compared using Chi-
squared test, or Fisher’s exact test if the results were not suitable for Chi-
squared test. Quantitative variables were compared using independent 
students’ t test if they were normally distributed, and Wilcoxon rank 
sum test was used if the samples were not normally distributed. A p 
value less than 5% was considered as statistically significant.

Results
A total of 58 patients underwent endoscopic resection of duodenal 

papillary tumors in our center from  August 2007 to October 2016, 
consisting of 37 males and 21 females, with a mean age of 58.4±9.8 
years old. Technical success was achieved in all patients (58/58). 
Post-operation pathological results included 53 adenomas and 5 
adenocarcinomas, and positive vertical margin appeared in one of the 5 
adenocarcinoma specimens, leading to a clinical success rate of 98.3% 
(57/58). 

Post-procedure complications occurred in 16 patients, with 20 
events comprising 5 cholangitis (8.6%), 6 pancreatitis (10.3%) and 9 
late on-set bleeding (15.5%). Hemoclips were applied in 32 patients, 
4 of which encountered bleeding. The bleeding took place at 12~33 
hours after operation (mean time 20hrs); Three out of the 4 bleeding 
patients received endoscopic hemostasis by electrocoagulation and/or 
hemoclips for one time, and the other patient had conservative therapy; 
The other 26 patients had no clips used during operation, 5 of who 
confronted post-operative bleeding. The bleeding time were 4~28 hours 
after operation (mean time 12.8hrs). Among the 5 bleeding patients, 1 
underwent endoscopic hemostasis for one time, and 2 for two times to 
stop bleeding, another bleeding patient complicated with perforation 
received surgical therapy, and the last patient had conservative 
treatment. Between the two groups, the rate of postoperative bleeding 
exhibited no statistical significant difference (clip group: 12.5% vs. none 
clip group: 19.2%, p=0.717, Fisher’s exact test). 

Among 32 patients employed hemoclips, the former clips were 
used in 20 patients and the micro-tech clips were applied in the other 
12 patients. 2.35±1.23 clips were applied in former clip group, while 
1.83±0.71 Clips were used in Micro-Tech group. (p=0.256, Wilcoxon 
rank sum test). Post-procedure bleeding rate was 15.0% (3/20) and 
8.3% (1/12) in former and micro-tech clip groups, respectively(p>0.99, 
Continuity correction of chi-squared test). All three bleeding patients 
of the former clip group underwent endoscopic hemostasis operation 
after bleeding, while the bleeding patient of micro-tech clip group 
received conservative therapy only. 

Discussion
Duodenal papillary adenoma is rare. According to the previous 

studies, it occurred in less than 5% patients with digestive tract 
neoplasms [1-3]. The clinical manifestations are unspecific unless the 
growing tumor blocks the orifice of bile and/or pancreatic duct causing 
obstructive jaundice and/or recurrent pancreatitis. The detection rate 
is rising during the past decades due to routine EGD examination 
and ERCP procedure. Papillary adenoma represents similar biological 
characteristics to colon adenoma which has a malignant potential 
through adenoma-adenocarcinoma sequence as reported [4]. Earlier 
studies identified that the transformation risk from adenoma to 
carcinoma are 25%~85% in sporadic patients and 4% in familial 
adenomatous polyposis(FAP) patients [5]. 

Pancreaticoduodenectomy(PD) is used to be the standard 
treatment of papillary adenoma; however, the morbidity is high in 
patients underwent PD [6,7]. Endoscopic papillectomy(EP) is much less 
invasive alternative procedure compared with PD, which is associated 
with lower mortality, mortality and decreased cost [8-10]. To cure 
papillary adenoma endoscopically requires non-residual resection, and 
its early adverse events and recurrence issues is arousing operators’ 
concern. The most common acute adverse events after EP include 
bleeding (10%~17.3%), pancreatitis (13.8%~20%) and perforation 
(1.6%~7.7%) [11-13]. In our study, the incidences of pancreatitis and 
bleeding were similar with the previous studies, while there was no 
perforation occurred.

To date few literatures have explored prophylactic hemostasis 
method aimed at treating post-procedure bleeding. We have been 
applying hemoclips to place on the wound after endoscopic resection, 
in order to decrease the occurrence rate of post-procedure bleeding. 
Compared with the group without placing clips, the post-procedure 
bleeding rate was lower in the group using clips, while without statistical 
significance. From 2007 to 2014, we employed the former hemoclip in 

Figure 1. A: Papillary adenoma observed under duodenoscopy; B: Mixed solution was 
injected into submucosa to lift the lesion; C: A snare was applied to cut the adenoma; D: 
A plastic stent was placed into main pancreatic duct; E: A metal hemoclip was released on 
the wound.
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20 patients, and 3 patients suffered bleeding after operation (3/20). 
Since 2015 we have been using a novel hemoclip manufactured by 
Micro-tech Corporation with the same aim. A total of 12 patients were 
employed with the new clip, and 1 patients encountered post-procedure 
bleeding (1/12), lower than the former clip group, although with no 
statistical significance as well. 

Comparing with the other hemoclips, the Micro-Tech hemoclip is 
rotatable and can be repeatedly opening and closing, thus facilitating 
the exact positioning of the clip. The tail of the clip is shorter, which 
makes releasing the clip much easier, especially when there is limited 
space between the tip of endoscope and the lesion. In this study, only 
1 out of 12 patient had post-procedure bleeding, suggesting that the 
Micro-Tech hemoclip is, to some extent, useful for preventing bleeding 
after endoscopic papillectomy. Our study had limitations due to its 
small study population and retrospective method. Therefore, a large, 
blind, multicenter, prospective study is needed for further investigation. 
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