
Endoscopic diagnosis and treatment of non-ampullary superficial duodenal tumors

Endoscopic tissue shielding method with polyglycolic acid
sheets and fibrin glue to prevent delayed perforation after
duodenal endoscopic submucosal dissection
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Delayed perforation after duodenal endoscopic submucosal dis-
section (ESD) occurs at a high rate because the duodenal wall is
very thin and the artificial ulcer after resection is exposed to bile
and pancreatic juice. We investigated the application of the com-
bination of a polyglycolic acid (PGA) sheet and fibrin glue. PGA
sheets comprise materials widely used in surgery for absorbable
thread. Fibrin glue is a heated blood product and is used for
hemostasis during operations. We developed a combined
method using both materials. We have used this method in two
cases. One case involved an elevated lesion located in the lower
duodenal angle of the duodenum. The other involved an elevated

lesion in the second portion of the duodenum. About 1 week
after ESD, the PGA sheets remained covering the ulcer and
delayed perforation did not occur. We were able to easily carry
out this method for several parts of the duodenum. This method
may be helpful for the prevention of delayed perforation after
duodenal ESD.
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INTRODUCTION

AS SURGERY FOR superficial non-ampullary duodenal
epithelial tumors (SNADET) requires pancreatoduode-

nectomy which is a highly invasive procedure, low-invasive
endoscopic treatment may be very advantageous. In Japan,
endoscopic submucosal dissection (ESD) has been increas-
ingly carried out for gastrointestinal neoplasms.1,2 However,
it has not been widely applied for SNADET. Delayed perfo-
ration after duodenal ESD occurs at a high rate because of
the thinness of the duodenal wall and exposure to bile and
pancreatic juice. Considering that coverage of perforated
tissue is simple and reliable, we investigated the novel appli-
cation of the combination of a polyglycolic acid (PGA) sheet
(Neoveil; Gunze Co., Kyoto, Japan) and fibrin glue (Beri-
plast P Combi-Set; CSL Behring Pharma, Tokyo, Japan).

CASE REPORTS

Case 1

A 66-YEAR-OLD MAN WAS referred to our hospital
for the treatment of SNADET. Esophagogastrodude-

noscopy (EGD) showed an elevated reddish lesion of
approximately 15 mm in diameter located in the lower duo-
denal angle of the duodenum (Fig. 1a). We carried out ESD
and the lesion successfully achieved en-bloc resection, with
no adverse events (Fig. 1b). Just after resection, we carried
out endoscopic tissue shielding with PGA sheets and fibrin
glue to prevent delayed perforation (Fig. 1c).

PGA sheet is shown in Figure 2a. This sheet is gradually
absorbed within about 15 weeks. PGA sheets comprise
materials that have been widely used in absorbable thread for
surgery in Japan for 20 years. The second product is fibrin
glue (Fig. 2b). Fibrin glue is a heated blood product and is
used for hemostasis during operations. It consists of solu-
tions A and B. Solution A is fibrinogen and solution B is
thrombin. After fibrinogen is combined with thrombin, it
becomes stable fibrin. It has an effective adhesive quality
(Fig. 2c). This technique has been carried out for many
patients in other fields of surgery.
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Figure 1 Case 1. (a) Endoscopic pho-
tograph showing a reddish elevated
lesion of approximately 5 mm in diam-
eter located in the lower duodenal
angle of the duodenum (conventional
observation). (b) Endoscopic photo-
graph showing an artificial ulcer imme-
diately after endoscopic submucosal
dissection (ESD). En-bloc resection was
possible without perforation. (c) Endo-
scopic photograph showing a mucosal
defect covered with polyglycolic acid
(PGA) sheets by the endoscopic tissue-
shielding method. (d) Seven days after
ESD, PGA sheets remained in place and
covered the artificial ulcer.
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Figure 2 (a) Photograph showing a
polyglycolic acid (PGA) 100 × 50-mm
sheet, which is a soft non-woven fabric.
(b) Photograph showing fibrin glue.
Right side is solution A (fibrinogen) and
left side is solution B (thrombin). (c)
When fibrinogen is combined with
thrombin, within several seconds a
reaction occurs and it becomes fibrin. It
has an appearance like gelatin and has
an adhesive action. (d) A 100 × 50-mm
PGA sheet was cut into 15 × 7-mm
pieces, held with biopsy forceps, and
transported to the artificial ulcer after
endoscopic submucosal dissection to
be delivered through the channel of the
scope.
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The tissue-shielding method is very simple and easy to
carry out. We describe this method as follows. Tools used in
this method were biopsy forceps and two spray tubes only.
The time required to cover the lesion with PGA sheets and
bond it with fibrin glue was about 10 min. In the procedure,
a 100 × 50-mm PGA sheet (Fig. 2a) was cut into 15 × 7-mm
pieces, held with biopsy forceps, and transported to the arti-
ficial ulcer after ESD to deliver through the channel of the
scope (Fig. 2d). After the lesion was then sufficiently
covered with several sheets, solution A (fibrinogen) of Beri-
plast P Combi-Set was applied using a spray tube pushed to
the sheet, followed by spraying solution B (thrombin) using
another spray tube to fix the sheets to the ulcer.

Regarding the application method, after resection, the arti-
ficial ulcer was covered with a PGA sheet which was then
adhered firmly with fibrin glue.3 Seven days after ESD, the
PGA sheets remained covering the ulcer and delayed perfo-
ration did not occur (Fig. 1d). Pathological examination
revealed a well-differentiated adenocarcinoma, pTis (m),
ly0, v0, HM0, VM0.

Case 2
A 69-year-old woman was referred to our hospital for the
treatment of SNADET. EGD showed a reddish elevated
lesion of approximately 20 mm in the second portion of the
duodenum (Fig. 3a). We carried out ESD and the lesion

successfully achieved en-bloc resection, with no adverse
events (Fig. 3b). Just after resection, we carried out endo-
scopic tissue shielding with PGA and fibrin glue (Fig. 3c).
Five days after ESD, the PGA sheets remained covering the
ulcer and delayed perforation did not occur (Fig. 3d). Patho-
logical examination revealed a well-differentiated adenocar-
cinoma, pTis (m), ly0, v0, HM0, VM0.

DISCUSSION

REGARDING THE METHOD to prevent delayed perfo-
ration after ESD, the usefulness of clip closure has been

reported,4 but we have encountered several difficult cases of
clip closure for large mucosal defects. Even if clip closure is
applicable, we have encountered cases of clips coming off
later and causing perforation again (Fig. 4). Therefore, we
initially carried out the shielding method with PGA sheets
and fibrin glue which is simpler than clip closure and is used
in many fields of surgery.

Regarding the advantages of the shielding method, the
procedure is simple and easy compared to that of clip
closure. Both the PGA sheet and fibrin glue adhere firmly
long term, are naturally absorbable, are used in various
fields,5–8 and have been proven safe. Actually, in our patients,
after resection, the artificial ulcer remained covered with
the PGA sheet after approximately 1 week (Figs 1d,3d),
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Figure 3 Case 2. (a) Endoscopic photo-
graph showing a reddish elevated
lesion of approximately 20 mm in diam-
eter located in the second portion of
the duodenum (conventional observa-
tion). (b) Endoscopic photograph
showing an artificial ulcer immediately
after endoscopic submucosal dissec-
tion. En-bloc resection was possible
without perforation. (c) Endoscopic
photograph showing a mucosal defect
covered with polyglycolic acid (PGA)
sheets by the endoscopic tissue-
shielding method. (d) Endoscopic pho-
tograph showing the artificial ulcer still
covered by the PGA sheet after 5 days.
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suggesting that the adhesive strength was sufficient to toler-
ate the passage of food and intestinal peristalsis. In the
future, we must accumulate more cases and apply the
method to superficial tumors in other areas of the alimentary
tract. This method may be applicable to prevent delayed
perforation after ESD for SNADET.

CONFLICT OF INTERESTS

AUTHORS DECLARE NO conflict of interests for this
article.

REFERENCES

1 Isomoto H, Shikuwa S, Yamaguchi N et al. Endoscopic submu-
cosal dissection for early gastric cancer: A large-scale feasibility
study. Gut 2009; 58: 331–6.

2 Yoshida N, Wakabayashi N, Kanemasa K et al. Endoscopic sub-
mucosal dissection for colorectal tumors: Technical difficulties
and rate of perforation. Endoscopy 2009; 41: 758–61.

3 Takimoto K, Toyonaga T, Matsuyama K. Endoscopic tissue
shielding to prevent delayed perforation associated with endo-
scopic submucosal dissection for duodenal neoplasms. Endos-
copy 2012; 44 (Suppl 2 UCTN): E414–415.

4 Otake Y, Saito Y, Sakamoto T et al. New closure technique for
large mucosal defects after endoscopic submucosal dissection of
colorectal tumors (with video). Gastrointest. Endosc. 2012; 75:
663–7.

5 Takeuchi J, Suzuki H, Murata M et al. Clinical evaluation of
application of polyglycolic acid sheet and fibrin glue spray for
partial glossectomy. J. Oral Maxillofac. Surg. 2013; 71: e126–31.

6 Ueda K, Tanaka T, Hayashi M et al. Mesh-based pneumostasis
contributes to preserving gas exchange capacity and promoting
rehabilitation after lung resection. J. Surg. Res. 2011; 167: e71–5.

7 Uemura K, Murakami Y, Hayashidani Y et al. Combination of
polyglycolic acid felt and fibrin glue for prevention of pancreatic
fistula following pancreatoduodenectomy. Hepatogastroenterol-
ogy 2009; 56: 1538–41.

8 Itano H. The optimal technique for combined application of fibrin
sealant and bioabsorbable felt against alveolar air leakage. Eur.
J. Cardiothorac. Surg. 2008; 33: 457–60.

a b c

Figure 4 (a) Endoscopic photograph showing an artificial ulcer immediately after endoscopic submucosal dissection (ESD). En-bloc
resection was possible without perforation. (b) Clip closure was carried out perfectly for the lesion. (c) Endoscopic photograph showing
delayed perforation of the duodenum on postoperative day 4. Several clips detached from the lesion. A 6-mm defect was noted in the
muscle layer as a post-ESD ulcer (arrowheads).
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