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Abstract
AIM: To evaluate the use of medical adhesive spray in endoscopic submucosal dissection (ESD). 

METHODS: Patients who underwent ESD between January 2009 to June 2012 (n = 173) were enrolled in the prospective randomized study. Two patients undergoing surgery due to severe intraoperative hemorrhage and failed hemostasis were excluded, and the remaining 171 patients were randomly divided into two groups: group A (medical adhesive group, n = 89) and group B (control group, n = 82). In group A, a medical adhesive spray was evenly applied after routine electrocoagulation and hemostasis using hemostatic clip after ESD. Patients in group B only underwent routine wound management. Intraoperative and postoperative data were collected and compared. 

RESULTS: In all 171 patients ESD was successfully completed. There was no significant difference in the average treatment time between groups A and B (59.4 min vs 55.0 min, respectively, P > 0.05). The average length of hospital stay was significantly different between group A and B (8.89 d vs 9.90 d, respectively, P < 0.05). The incidence of intraoperative perforation was 10.1% in group A and 9.8% in group B, and was not significantly different between the two groups. In all cases, perforations were successfully managed endoscopically and with conservative treatments. The incidence of postoperative delayed bleeding in group A was significantly lower than that in group B (0 vs 4.88%, respectively, P < 0.05).

CONCLUSION: ESD is an effective minimally invasive treatment for gastrointestinal precancerous lesions or early-stage gastrointestinal cancer. Medical adhesive spray can be effective in preventing delayed bleeding after ESD, and can thus reduce the average length of hospital stay.

© 2013 Baishideng. All rights reserved.
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Core tip: This is the first try to use medical adhesive after endoscopic submucosal dissection (ESD), and results were exciting. Use of a spray-type medical adhesive can prevent complications of ESD, especially delayed bleeding. Application of a spray-type medical adhesive can reduce the average length of hospital stay, thereby avoiding additional health care expenditures.
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INTRODUCTION

Endoscopic submucosal dissection (ESD) uses special instruments and other ancillary equipment to resect and strip gastrointestinal precancerous lesions and early-stage cancer on the basis of endoscopic mucosal resection (EMR). ESD has been widely applied in clinical practice due to its advantages of complete resection and reduced recurrence rates. However, compared to EMR ESD is associated with a high incidence of complications such as perforation and bleeding, which has limited the utility of ESD. Currently, ESD is only performed at some institutions in China. Medical adhesives (spray type) have been widely adopted in surgery and for the treatment of gastric varices because of their adhesive, reinforcement, and leak proofing functions[1,2]. However, there has been no report of their use in gastrointestinal (GI) endoscopy. This study investigated the use of medical spray adhesives for the prevention of complications in patients undergoing ESD. 

MATERIALS AND METHODS

Patients

Patients who underwent ESD at the department of digestive endoscopy of our hospital between January 2009 to June 2012 (n = 173) were enrolled. Two patients undergoing surgery due to severe intraoperative hemorrhage and inability to achieve adequate hemostasis were excluded. The remaining 171 patients completed the ESD treatment and were included in the analysis. There were 75 males and 96 females with an average age of 57.21 ± 12.22 years (range, 18 to 82 years). There were 37 cases of esophageal lesions, 110 cases of gastric lesions, and 24 cases of colorectal lesions diagnosed by routine preoperative endoscopy, endoscopic ultrasonography, and histopathological examination of biopsy specimens. There were 50 cases of mucosal or submucosal lesions (early-stage cancer or precancerous lesions) and 121 cases of muscularis propria lesions (stromal tumors). The results of pathology showed that there were 92 cases of leiomyoma, 61 cases of stromal tumor and 18 cases of early-stage cancer. The average size of lesions was 4.42 ± 1.28 cm.
Instruments and adhesive

An Olympus GIF-Q260J electronic gastroscope and CF-Q260 colonoscopy system were used. In addition, an NM-4L-1 injection needle, triangle-tip knife, FD-1U-1 hot biopsy forceps, snare, Poko hemostatic clip, HX-610-135 hemostatic clip, and ERBE ICC-200 high-frequency electric cutting device were also employed. The medical adhesive (Compont Medical Adhesive) is a spray-type adhesive and the primary ingredient is butyl α-cyanoacrylate. During ESD, a transparent cap was added at the end of the lens and carbon dioxide insufflation was adopted.

ESD 

After conventional therapeutic steps, patients were randomly divided into group A (medical adhesive group, n = 89) and group B (control group, n = 82) according to a computer-generated random number table. There was no significant difference in age, gender, or lesion type between the two groups (Table 1). Patients receiving anticoagulant drugs such as aspirin underwent ESD 5-7 d after drug withdrawal. 

All patients underwent the following operations under anesthesia (intubation anesthesia or intravenous anesthesia): (1) Staining: During endoscopy, the lesions were identified and stained with methylene blue. After staining, the lesion boundary was obvious; (2) Marking: A needle knife or argon plasma coagulation (APC) was used to mark at the lesion edges; (3) Injection: An epinephrine/saline solution (1: 10 000) containing a small amount of methylene blue was injected submucosally at multiple places lateral to the marked points at the lesion edges; (4) Pre-cut: A needle knife was used to cut open the mucosa at the marked points at the lesion edges; (5) Cut: The TT knife was used to make a circular incision on the lesion edge along the marker; (6) Stripping: The TT knife was used to cut open the submucosa layer by layer, and the lesion was peeled off. For the muscularis propria lesions, the lesions were completely stripped from the nearby tissue after the lesion was exposed. In some cases, when the lesion was almost completely peeled off the snare was used to trap the lesion root so that the lesion could be resected completely; and (7) Wound treatment: After resection of the lesion, small visible blood vessels were treated with APC or hot biopsy forceps. The perforated wound surface was closed with metal hemostatic clips. In addition to the above, medical adhesive was sprayed onto the wound surface via a spray catheter in patients in group A.

Patients with severe intraoperative bleeding or perforation who were unable to undergo endoscopic treatment received surgical treatment. All the patients receiving ESD were maintained NPO postoperatively and received a nasogastric tube and low flow suction. Antacids and necessary hemostatic drugs (Ethamsylate, PAMBA) were administered, and patients received prophylactic antibiotics. Abdominal signs such as abdominal pain and distension were monitored closely. Endoscopy was repeated 1, 3, and 6 mo after surgery to examine wound healing, residual lesions, and recurrence.

The postoperative abdominal signs, recurrence, length of hospital stay, and incidence of complications including delayed bleeding, perforation, and infection were compared between the two groups.

Statistical analysis

Categorical data were analyzed using the χ2 test, and quantitative data were analyzed using the t-test. SPSS 10.0 statistical software was used for analysis, and the significance level α was set at 0.05. 

RESULTS

A total of 173 patients underwent ESD treatment. In two patients with muscularis propria lesions, the lesion diameters were 4 cm and 5 cm, respectively, and protruded toward the abdominal cavity. During ESD, the bleeding was difficult to control and these two patients received surgical treatment. The lesions were completely stripped off in the remaining 171 patients. Patient clinical data are shown in Table 1.

The average duration of ESD (from submucosal injection to complete stripping of lesions) was 59.44 min (range, 36-150 min) in group A and 55.00 min (range, 35-140 min) in group B and the difference was not statistically significant. The average length of hospital stay was 8.89 d (range, 6-15 d) in group A and 9.90 d (range, 5-21 d) in group B and the differences was statistically significant. In group B, four patients experienced delayed bleeding and were hospitalized for 19, 19, 20, and 21 d, respectively. Excluding those patients, the average length of hospital stay in group B was 9.40 d (ranged, 5-15 d), and this was not significantly different than that of group A (Table 2).

All the 171 patients who received ESD, with the exception of two patients who were lost to follow-up after treatment, underwent repeat endoscopy 1, 3, 6, and 12 mo after treatment. To date, no recurrences have been noted.

During ESD, small amount of bleeding (< 40 mL) occurred in all patients, and hemostasis was successful after electrocoagulation, APC, and application of the hemostatic clip. No delayed bleeding occurred in group A (0/89), whereas delayed bleeding occurred in four patients in group B (4.88%, 4/82), which was significantly different from that in group A. In group B, one patient with an esophageal lesion, two patients with gastric lesions, and one patient with colon lesions experienced bleeding 3, 5, 10 and 7 d after surgery, respectively. One patient experienced symptoms of shock including progressive drop in blood pressure and cold sweats, and the vital signs became stable after transfusion and active medical treatment. Gastric endoscopy and colonoscopy revealed active bleeding at the location of the ESD. After norepinephrine saline flush, APC, application of hemostatic clips, and the endoscopic application of medical spray adhesive, hemostasis was successful. No patients underwent surgical intervention for the control of bleeding.

Perforation occurred in nine of 89 patients in group A (10.1%). Of these patients, one had an esophageal lesion, seven had gastric lesions, and one patient had colon lesions. Perforation occurred in 8 of 82 patients in group B (9.8%). Of these patients, two had esophageal lesions and six had gastric lesions. The incidence of perforation was not significantly different between the two groups. Among the nine patients who experienced perforation in group A, seven patients had muscularis propria lesions, one patient had ulcer scars, and the remaining patient had non-ulcer scar lesions. All of the eight patients who experienced perforation in group B had muscularis propria lesions, and none had ulcer scar formation or non-ulcer scar lesions. The diameter of perforation was 0.2 to 2.0 cm in all the cases, and the wound surface was clipped using hemostatic clips in all the cases. Abdominal paracentesis was performed to release gas in patients with obvious abdominal distension. All perforations resolved after fasting, placement of an indwelling nasogastric tube and gastrointestinal decompression in in patients who received gastric procedures, absolute bed rest, and treatment with antibiotics. No patient underwent surgical treatment.

After ESD, 12 patients in group A and 10 patients in group B experienced varying degrees of abdominal distension and abdominal pain, and the incidence was 13.5% and 12.2%, respectively (P > 0.05). Eight of the 12 patients who experienced abdominal distension and abdominal pain in group A experienced intraoperative perforation, and the remaining 4 patients did not experience intraoperative perforation. Six of the 10 patients who experienced abdominal distension and abdominal pain in group B experienced intraoperative perforation, and the remaining 4 patients did not experience intraoperative perforation. The symptoms resolved in all patients within 1 to 3 d after conservative treatment including gastrointestinal decompression in, fasting, antacids, and antibiotics. Anal pain during defecation occurred in two patients (2.25%) in group A 8 to 10 d after treatment, which was followed by the discharge of solid medical adhesive. A summary of complications is presented in Table 3. 

DISCUSSION

ESD is a technique that uses special instruments and other equipment to resect and strip gastrointestinal precancerous lesions and early-stage tumors on the basis of EMR. ESD can be used for the one-time complete resection of lesions with a diameter greater than 2 cm, and the high en bloc resection rate can reduce residual lesions and the chances of recurrence, thus achieving a radical cure[3-6]. The indications for ESD are still controversial; however, some scholars believe that as long as there is no lymphatic and blood vessel invasion or metastasis, the lesion can be resected using ESD regardless of lesion location and size[7]. With improvement in the management of endoscopic complications, the depth of lesions treated with ESD has gradually increased and ESD has been used to treat some muscularis propria lesions and stromal tumors. Some authors have even proposed a concept of ESE[8,9]. However, the incidence of major complications with ESD, including bleeding and perforation, is still relatively high which has limited the generalization of ESD to a certain extent.

The main ingredient of the medical adhesive used in this study is butyl α-cyanoacrylate. As an adhesive with special biomedical function, it has biomedical functions in addition to the common gluing function and mechanical function. It has been confirmed that butyl α-cyanoacrylate is non-toxic to the human body and not mutagenic, teratogenic, or carcinogenic, and will not cause an irritant reaction. Medical adhesives are widely used in surgery, and can rapidly solidify in the presence of anionic substances such as tissue fluid and blood. The adhesive used has a similar strength as tissue, and therefore is not likely to fall off during extension and flexion movement. The adhesive strength is greater than the physiological strength of human body; therefore, its tissue adhesive function is reliable[1,2]. 

Manner et al[10] reported an incidence of delayed bleeding after ESD of 6.5%, and Sugimoto et al[11] in a multi-center study reported an incidence of 3.7%. In our study, the incidence of delayed bleeding in the control group was 4.88%, similar to that previously reported. However, no delayed bleeding occurred in the medical adhesive group, and this was significantly different from the incidence in the control group. 

Ono et al[12] reported a perforation rate of 5% among 906 patients who were treated with ESD. Sugimoto et al[11] reported a perforation rate of 10.3% in patients with scar lesions and 3.5% in patients without scar lesions. In our study, the perforation rates in group A and B were 10.1% and 9.8%, and the difference was not statistically different. The incidence of perforation in our study was slightly higher than that in the report by Ono et al[12], but it was similar to the incidence of perforation in patients with scar lesions in the study by Sugimoto et al[1]. We analyzed the depth of the perforated lesions, and found that among the 17 cases of perforation in the two groups, there were 15 cases of muscularis propria lesions, one case of scar formation, and one case of a non-scar forming lesion. Therefore, the relatively high incidence of perforation in our study was due to relatively deep lesions. Generally, perforation was managed successfully with conservative treatment including fasting and antibiotics[13].

As for other complications of ESD, 12 patients in group A (medical adhesive group) and 10 patients in group B (control group) experienced varying degrees of abdominal distension, and the incidence was 13.5% (12/89) and 12.2% (10/82), respectively, and was not different between the groups. Anal pain during defecation occurred in two patients in group A 8 to 10 d after treatment, which was followed by discharge of solid medical adhesive. Medical adhesive was not used in group B, so no difficulty in excreting the medical adhesive occurred. 

The average duration of ESD in group A was 59.44 min (range, 36-150 min) and in group B was 55.00 min (range, 35-140 min) and the times were not statistically different. However, the average treatment time in group A was slightly higher than that in group B, and we believe this is because of the extra time needed to apply the medical adhesive. Our results are consistent with a treatment time of 35-180 min reported by Sano et al[14]. With improvement of techniques and accumulation of experience, the operative time will be gradually shortened, while treating larger and deeper lesions may increase the operative time. 

The average length of hospital stay was 8.89 d (range, 6-15 d) in group A and 9.90 d (range, 5-21 d) in group B and the differences was statistically significant. In group B, four patients experienced delayed bleeding and were hospitalized for 19, 19, 20 and 21 d, respectively. Excluding those patients, the average length of hospital stay in group B was 9.40 d (ranged, 5-15 d), and this was not significantly different than that of group A indicating that delayed bleeding may significantly increase the length of hospital stay.

In summary, application of spray-type medical adhesive may cause difficulty in excreting the medical adhesive in a few patients, but it will not affect the overall therapeutic effects and prognosis. Use of a spray-type medical adhesive can prevent complications of ESD, especially delayed bleeding. Application of a spray-type medical adhesive can reduce the average length of hospital stay, thereby avoiding additional health care expenditures.

COMMENTS

Background

Endoscopic submucosal dissection (ESD) is an effective minimally invasive treatment for gastrointestinal precancerous lesions or early-stage gastrointestinal cancer. Medical adhesive spray can be effective in preventing delayed bleeding after ESD, and can thus reduce the average length of hospital stay.  

Research frontiers

ESD is associated with a high incidence of complications such as perforation and bleeding, which has limited the utility of ESD. Medical adhesives (spray type) have been widely adopted in surgery and for the treatment of gastric varices because of their adhesive, reinforcement, and leak proofing functions.
Innovations and breakthroughs

This is the authors first try to use medical adhesive after ESD, and results were exciting. Use of a spray-type medical adhesive can prevent complications of ESD, especially delayed bleeding. Application of a spray-type medical adhesive can reduce the average length of hospital stay, thereby avoiding additional health care expenditures.

Applications 

Medical adhesive spray can be effective in preventing delayed bleeding after ESD, and can thus reduce the average length of hospital stay.  

Terminology
Endoscopic submucosal dissection (ESD) is an effective minimally invasive treatment for gastrointestinal precancerous lesions or early-stage gastrointestinal cancer.
Peer review
This is a good prospective randomized study in which authors analyze the effect of medical adhesive spray in preventing delayed bleeding after ESD. The results are interesting and suggest that the use of medical adhesive spray may be a useful therapeutic approach in the prevention of delayed bleeding after ESD.

REFERENCES

1 Sugimoto N, Watanabe K, Watanabe K, Ogata S, Shimoda R, Sakata H, Eguchi Y, Mizuta T, Tsunada S, Iwakiri R, Nojiri J, Mizuguchi M, Kudo S, Miyazaki K, Fujimoto K. Endoscopic hemostasis for bleeding gastric varices treated by combination of variceal ligation and sclerotherapy with N-butyl-2-cyanoacrylate. J Gastroenterol 2007; 42: 528-532 [PMID: 17653647 DOI:10.1007/s00535-007-2041-0]
2 Marques P, Maluf-Filho F, Kumar A, Matuguma SE, Sakai P, Ishioka S. Long-term outcomes of acute gastric variceal bleeding in 48 patients following treatment with cyanoacrylate. Dig Dis Sci 2008; 53: 544-550 [PMID: 17597405 DOI:10.1007/s10620-007-9882-5]

3 Gotoda T, Kondo H, Ono H, Saito Y, Yamaguchi H, Saito D, Yokota T. A new endoscopic mucosal resection procedure using an insulation-tipped electrosurgical knife for rectal flat lesions: report of two cases. Gastrointest Endosc 1999; 50: 560-563 [PMID: 10502182 DOI:10.1016/S0016-5107(99)70084-2]

4 Oda I, GotodaT, Hamanaka H, Eguchi T, Saito Y, Matsuda T, Bhandari P, Emura F, Saito D, Ono H. Endoscopic submucosal dissection for early gastric cancer technical feasibility, operation time and complications from a large consecutive series. Dig Endosc 2005; 17: 54-58 [DOI: 10.1111/j.1443-1661.2005.00459.x]

5 Rösch T, Sarbia M, Schumacher B, Deinert K, Frimberger E, Toermer T, Stolte M, Neuhaus H. Attempted endoscopic en bloc resection of mucosal and submucosal tumors using insulated-tip knives: a pilot series. Endoscopy 2004; 36: 788-801 [PMID: 15326574 DOI:10.1055/s-2004-825838]

6 Gotoda T, Friedland S, Hamanaka H, Soetikno R. A learning curve for advanced endoscopic resection. Gastrointest Endosc 2005; 62: 866-867 [PMID: 16301027 DOI: 10.1016/j.gie.2005.07.055]

7 Yinong L, Xinghua L. Digestive Endoscopy [M].Beijing: Science Press, 2004: 732-736.

8 Park YS, Park SW, Kim TI, Song SY, Choi EH, Chung JB, Kang JK. Endoscopic enucleation of upper-GI submucosal tumors by using an insulated-tip electrosurgical knife. Gastrointest Endosc 2004; 59: 409-415 [PMID: 14997145 DOI: 10.1016/S0016-5107(03)02717-2]

9 Shi Q, Zhong YS, Yao LQ, Zhou PH, Xu MD, Wang P. Endoscopic submucosal dissection for treatment of esophageal submucosal tumors originating from the muscularis propria layer. Gastrointest Endosc 2011; 74: 1194-1200 [PMID: 21963065 DOI: 10.1016/j.gie.2011.07.039]

10 Manner H, Rabenstein T, May A, Pech O, Gossner L, Werk D, Manner N, Günter E, Pohl J, Vieth M, Stolte M, Ell C. Long-term results of endoscopic resection in early gastric cancer: the Western experience. Am J Gastroenterol 2009; 104: 566-573 [PMID: 19223887 DOI: 10.1038/ajg.2008.151]

11 Sugimoto T, Okamoto M, Mitsuno Y, Kondo S, Ogura K, Ohmae T, Mizuno H, Yoshida S, Isomura Y, Yamaji Y, Kawabe T, Omata M, Koike K. Endoscopic submucosal dissection is an effective and safe therapy for early gastric neoplasms: a multicenter feasible study. J Clin Gastroenterol 2012; 46: 124-129 [PMID: 21959325 DOI: 10.1097/MCG.0b013e31822f3988]

12 Ono H. Endoscopic submucosal dissection for early gastric cancer. Chin J Dig Dis 2005; 6: 119-121 [PMID: 16045601 DOI: 10.1111/j.1443-9573.2005.00206.x]

13 Fujishiro M, Yahagi N, Kakushima N, Kodashima S, Muraki Y, Ono S, Kobayashi K, Hashimoto T, Yamamichi N, Tateishi A, Shimizu Y, Oka M, Ogura K, Kawabe T, Ichinose M, Omata M. Successful nonsurgical management of perforation complicating endoscopic submucosal dissection of gastrointestinal epithelial neoplasms. Endoscopy 2006; 38: 1001-1006 [PMID: 17058165 DOI: 10.1055/s-2006-944775]

14 Sano Y, Machida H, Fu KI, Ito H, Fujii T. Endoscopic mucosal resection and submucosal dissection method for large colorectal tumors. Digest Endosc 2004; 16 (Suppl): S93-S96 [DOI: 10.1111/j.1443-1661.2004.00375.x]

P-Reviewer Cerwenka HR  S-Editor  Huang XZ      L-Editor    E-Editor
Table 1 Patient clinical data 

	
	All Patients
	Group A

(Medical adhesive group)
	Group B

(Control group)
	P-value

	
	(n = 171)
	(n = 89)
	(n = 82)
	

	Age (yr)
	57.21±12.22
	56.47±13.02
	58.01±11.31
	NS

	Gender (Male/female)
	75/96
	39/50
	36/46
	NS

	Lesion location
	
	
	
	

	Esophageal
	37
	21
	16
	NS

	Gastric
	110
	58
	52
	NS

	Colorectal
	24
	10
	14
	NS

	Depth of lesion
	
	
	
	

	Mucosa or submucosa
	50
	23
	27
	NS

	Muscularis propria
	121
	66
	55
	NS


NS: Not significant.

Table 2 Comparison of treatment duration and length of hospital stay 

	
	Group A

(Medical adhesive group)
	Group B

(Control group)
	P-value

	Average duration of ESD treatment (min)
	59.44 ± 18.46
	55.00 ± 21.00
	0.143

	Average length of hospital stay (d)
	8.89 ± 2.33
	9.90 ± 3.30
	0.021

	Average length of hospital stay when patients with delayed bleeding were excluded (d)
	8.89 ± 2.33
	9.40 ± 2.47
	0.172


ESD: Endoscopic submucosal dissection.
Table 3 Complications 

	
	Group A 

(Medical adhesive group)
	Group B

(Control group)
	P-value

	Incidence of delayed bleeding
	0%
	4.88% 
	0.035

	Incidence of perforation
	10.1%
	9.8%
	0.938

	Location of perforation
	
	
	

	Esophageal
	1
	2
	

	Gastric
	7
	6
	

	Colorectal
	1
	0
	

	Perforated lesions
	
	
	

	Muscularis propria
	7
	8
	

	Scar formation
	1
	0
	

	Non-scar forming lesion
	1
	0
	

	Incidence of abdominal distension
	13.5%
	12.2%
	0.802

	With perforation
	8
	6
	

	Without perforation
	4
	4
	

	Difficulty excreting adhesive
	2.25%
	0%
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