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Abstract

Endoscopic submucosal dissection (ESD) of large gastric lesions often leads to severe gastric strictures, especially in cases of large ESD in the antrum of the stomach. It has recently been reported that balloon dilation, mucosal incision, and local steroid injections can successfully treat gastric strictures. However, there are some complications with existing methods and decreasing the quality of life. We have developed a novel method to prevent severe gastric strictures that does not involve balloon dilation, mucosal incision, or steroid injections after circumferential ESD. Our original method involves the submucosal injection of a mixed solution composed of triamcinolone acetonide and a general solution of glycerol, hyaluronic acid, and a small amount of indigo carmine and epinephrine during the ESD procedure; this mixture is called a mixed solution of triamcinolone (MST). According to standard ESD procedures, several milliliters of MST are injected into the submucosal layer for the purpose of elevating the submucosa during ESD resulting in prevention of severe strictures. Our method using MST take several advantages such as MST method suppress inflammation in ulcer from initial phase, prevention of stricture without obstructive symptoms, and does not require several ballooning. Therefore, MST method is safe and gentle, shorten the hospitalization duration. Here, we described two cases in which we prevented severe strictures of the gastric antrum after completing a circumferential ESD using MST without any complications.

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Core tip: Endoscopic submucosal dissection (ESD) leads to severe gastric strictures, especially in cases of large ESD in the antrum of the stomach. It has recently been reported that some methods can treat gastric strictures, however there are some limitations. We have developed a novel method to prevent severe gastric strictures that does not involve previous methods. Our original method involves the submucosal injection of a mixed solution composed of triamcinolone acetonide and a general solution during the ESD procedure. Here, we described two cases in which we prevented severe strictures of the gastric antrum after ESD using our original method without any complications.
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INTRODUCTION

Endoscopic submucosal dissection (ESD) was developed to enable the en bloc removal of large gastric cancers while decreasing the risk of local recurrences and allowing the collection of sufficient specimens for an accurate histopathological evaluation. The ESD procedure is associated with a high incidence of stenosis in both the esophagus and stomach. In addition, strictures after ESD have frequently been described in esophageal lesions[1,2]. However, so far, there have been only a few reports of strictures after ESD in the stomach[3-8]. Previous it has been reported that the extent of a circumferential mucosal defect of > 3/4 in both the antrum and cardia is a relevant factor for gastric stenosis after ESD[6-8]. We have treated the cases of severe stenosis in the antrum after ESD, and the circumferential extents of the mucosal defects were > 3/4 (Figure 1A-C). In such cases, we have had to rely upon endoscopic balloon dilation[3,6-8] and local steroid injection[4,5]. Recently, the efficacy of balloon dilation and local steroid injection for the prevention and treatment of post-ESD strictures has been described for the esophagus and stomach[1-8]. However, several additional endoscopic procedures after ESD were required when using such methods resulting in additional costs, patient inconveniences, and increased rates of perforation[3]. Therefore, we considered a new method involving submucosal injection of a mixed solution composed of triamcinolone acetonide (Kenacort: 50 mg/5 mL; Bristol-Meyers Squibb Co. Tokyo, Japan) 8 mL, glycerol 16 mL, hyaluronic acid 16 mL, and a small amount of indigo carmine and epinephrine: this mixture is to be administered during the ESD procedure. This mixture is called a mixed solution of triamcinolone (MST). The lesions were treated with standard ESD procedure using a dual knife (KD-650L; Olympus Co., Tokyo, Japan) and an IT2 knife (KD-611L; Olympus Co., Tokyo, Japan). According to the standard ESD procedure, several milliliters of MST was injected into the submucosal layer just beneath the lesion for the purpose of elevating the submucosa. Thus, we were able to equally permeate the steroids into the remaining submucosa of the dissected ulcer defect (Figure 2).

This mixed steroid injection method was able to suppress inflammation at early phase immediately after ESD procedure. We treated two patients with mucosal gastric cancer using circumferential ESD in the antrum. The circumferential extents of the mucosal defects were > 3/4 in the antrum of the stomach. We administered MST injections into the submucosal layer as treatment. Two months later, there were no severe strictures or gastric outlet obstructions after ESD procedure, even in the absence of balloon dilation or further steroid injections.

CASE REPORT

Case 1

A 63-year-old man was admitted to our hospital for early gastric cancer diagnosed by a previous esophagogastroduodenoscopy (EGD) examination. The lesion was a semi-circumferential, laterally spreading type 0-Ⅱc early gastric cancer on the posterior wall of the antrum (Figure 3A). We assumed that the circumferential extent of the mucosal defect would be > 3/4 in the antrum of the stomach after ESD. Informed consent was obtained from the patient before ESD operation as required by our Hospital Clinical Ethics Committee. The lesion was initially treated by the standard ESD procedures. During ESD, a mixture of triamcinolone acetonide 8 mL, glycerol 16 mL, hyaluronic acid 16 mL, and a small amount of indigo carmine and epinephrine was injected into the submucosal layer just beneath the lesion.

The total dose of triamcinolone acetonide injection was 60 mg. Three-fourths circumferential section of mucosa in the antrum was removed (Figure 3B). The day after the ESD operation, there was abundant vascularization in the ulcer area more than in patients with a normal ESD procedure without MST injection (Figure 3C). Two weeks after the ESD operation, there was more granulation tissue than usual in ESD ulcers site (Figure 3D). Three months after the ESD operation, the ulcer entered into a healing stage, and no strictures developed concomitant with the healing process near the ESD ulcer site (Figure 3E). No complications, including nausea or vomiting developed following the ESD procedure.

Case 2

A 61-year-old man was admitted to our hospital for early gastric cancer diagnosed by a previous EGD examination. The lesion was a one-third circumferential, laterally spreading type 0-Ⅱc early gastric cancer on the anterior wall of the antrum (Figure 4A). We predicted that the circumferential extent of the mucosal defect would be > 3/4 in the antrum of the stomach after ESD. After obtaining informed consent, we used the same steroids as those used in Case 1 during the ESD. The total injected dose of triamcinolone acetonide was 40 mg. A three-fourths circumferential mucosa in the antrum was removed (Figure 4B). The day after the ESD, there was more abundant vascularization in the ulcer than usual (Figure 4C). Two weeks after the ESD operation, there was also more granulation tissue than usual in ESD ulcers site (Figure 4D). Three months after the ESD operation, the ulcer had entered a healing stage, and there were no strictures concomitant with the healing process near the ESD ulcer (Figure 4E). No nausea or vomiting occurred during these three months, and no other complications occurred following the ESD procedure.

DISCUSSION

Based on our initial experience with injecting MST during ESD procedure, this method appears to be effective for preventing severe gastric strictures without balloon dilation, mucosal incision, or steroid injections after circumferential ESD treatment.

It has been reported that steroid injections can prevent strictures after ESD for esophageal cancer and can lower the number of endoscopic balloon dilation sessions[1]. ESD scar formation is thought to be an integral part of wound healing, a process that involves inflammation, proliferation, and remodeling. Strictures develop due to the crosslinking of collagen. Steroid injections can induce the regression of scars by suppressing inflammation and reducing collagen and fibroblast proliferation. Because the inflammatory process starts immediately after the ESD procedure, it is necessary to use steroids as soon as possible to suppress excess inflammation[1,2,5,9,10].

One advantage of our novel method is that it allows us to inject steroids into the submucosal layer just beneath the lesion during the ESD procedure. This direct application reduces the level of inflammation resulting from the initial phase. Previous reports have indicated that balloon dilation can treat strictures of the gastric antrum that develop after circumferential ESD treatment is performed[3,6-8]. However, out of four patients who underwent a step-series endoscopic balloon dilatation, two of them experienced gastric perforation (50% incidence of perforation)[3]. Therefore, balloon dilation may be one option, but its use should be limited due to its associated complications. Moreover, ballooning methods must be performed several times after the ESD, resulting in a longer hospitalization time due to the serial endoscopies that must be performed and decreasing the patient’s quality of life. As our MST method does not require ballooning, therefore it is safer and gentler than the ballooning method. In fact, our two patients were only hospitalized for 7 d following the ESD procedure, a length similar to that for standard ESDs. We also summarized possible advantages and disadvantages of MST method with other existing methods in Table 1.

Recently, our colleague reported that mucosal incisions and local steroid injections were effective in treating stenosis of the gastric antrum after circumferential ESD[4]; we also consider this approach effective. However, this method has challenges associated with the injection of triamcinolone into the submucosal layer within the ulcer after the ESD and is also accompanied by the possibility of perforations, similar to esophageal cases[11]. Thus, to address these issues, we developed the present MST procedure, which is more gentle and convenient than previous methods.

Furthermore, previous methods have been able to treat strictures only after complaints of obstructive symptoms or after severe stricture have occurred, while our MST can prevent strictures in the antrum after circumferential ESD. Although the use of steroids delays the healing of ulcers after ESD, they minimize severe deformities and strictures. However, due to the induction of abundant vascularization, as shown in our two cases (Figures 3C, 4C); care must be taken to detect any delayed bleeding for at least 7 d after ESD procedure.

Additional experience with our method is still needed. Currently, a comparative prospective study including a large number of cases is on-going at our hospital.

If the circumferential extent of a mucosal defect is > 3/4 at the antrum of the stomach after ESD procedure, MST injection during ESD procedure is to be an effective and convenient method to prevent strictures without steroid injection alone and performance of ballooning.

COMMENTS

Case characteristics
Case-1 was a 63-year-old man was admitted to our hospital for early gastric cancer, who had a semi-circumferential, laterally spreading type 0-Ⅱc early gastric cancer on the posterior wall of the antrum. Case-2 was a 61-year-old man was admitted to our hospital for early gastric cancer, who had a one-third circumferential, laterally spreading type 0-Ⅱc early gastric cancer on the anterior wall of the antrum.

Treatment
Authors have developed a novel method to prevent severe gastric strictures that does not involve previous methods. Their original method involves the submucosal injection of a mixed solution composed of triamcinolone acetonide and a general solution during the Endoscopic submucosal dissection (ESD) procedure.

Related reports
It has recently been reported that balloon dilation, mucosal incision, and local steroid injections can successfully treat gastric strictures. However, there are some complications with existing methods and decreasing the quality of life.

Term explanation
Their original method involves the submucosal injection of a mixed solution composed of triamcinolone acetonide and a general solution of glycerol, hyaluronic acid, and a small amount of indigo carmine and epinephrine during the ESD procedure; this mixture is called a mixed solution of triamcinolone (MST).

Experiences and lessons
If the circumferential extent of a mucosal defect is > 3/4 at the antrum of the stomach after ESD procedure, we consider MST to be an effective and convenient method to prevent strictures without steroid injection alone and performance of ballooning.

Peer review
Additional experience with this method would be needed to find out any severe side-effects in clinic.
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Figure 1  We treated a case of severe stenosis in the antrum after the endoscopic submucosal dissection procedure. The circumferential extent of the mucosal defect was > 3/4. A: The white arrow shows that the lesion constituted of a semi-circumferential, laterally spreading type 0-IIc early gastric cancer on the anterior wall of the antrum; B: The circumferential extent of the mucosal defect was > 4/5 after the performance of the ESD procedure; C: Three months after the endoscopic submucosal dissection operation, the patient experienced a severe stricture of the gastric antrum. Subsequently, we had to perform a mucosal incision and local steroid injection.
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Figure 2  Schematic diagram of our proposed new method. Schematic diagram of our proposed new method consists of submucosal injection of a mixture of solution containing triamcinolone acetonide 8 mL, glycerol 16 mL, and hyaluronic acid 16 mL, in addition to a small amount of indigo carmine and epinephrine, which was injected during the performance of the endoscopic submucosal dissection (ESD). The lesions were treated by standard ESD procedures.
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Figure 3  We performed our proposed new method during endoscopic submucosal dissection at gastric antrum (Case 1). A: Endoscopic imaging showed that the lesion constituted a semi-circumferential, laterally spreading type 0-IIc early gastric cancer in the posterior wall of the antrum (white arrow); B: A three-fourths circumferential mucosa in the antrum was removed by standard endoscopic submucosal dissection (ESD) procedure; C: The day after the ESD operation, there was abundant vascularization in the ESD ulcer; D: Two weeks after the ESD operation, there was more granulation tissue than in a typical ESD ulcer; E: Three months after the ESD operation, there were no strictures concomitant with the healing process near the ESD ulcer.
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Figure 4  We performed our proposed new method during endoscopic submucosal dissection at gastric antrum (Case 2). A: Endoscopic imaging showed that the lesion constituted a one-third circumferential, laterally spreading type 0-IIc early gastric cancer on the anterior wall of the antrum (white arrow); B: A three-fourths circumferential mucosa in the antrum was removed by standard endoscopic submucosal dissection (ESD) procedure; C: The day after the ESD, there was abundant vascularization in the ESD ulcer; D: Two weeks after the ESD operation, there was more granulation tissue than usual in the ESD ulcer; E: Three months after the ESD operation, there were no strictures concomitant with the healing process near the ESD ulcer.
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Table 1  Advantages and disadvantages of mixed solution of triamcinolone method with other methods


Methods


�
Advantages


�
Disadvantages


�
�
Balloon dilatation 


�
Technical easy


�
Perforation


�
�
�
�
Longer hospitalization


�
�
�
�
Require several endoscopies


�
�
�
�
Treatable after obstructive symptoms


�
�
Incision and steroid injection 


�
Suppress inflammation of ulcer


�
Technical difficult


�
�
�
Safe


�
Longer hospitalization


�
�
�
�
Treatable after obstructive symptoms


�
�
Mixed solution of triamcinolone method 


�
Suppress inflammation of ulcer from initial phase


�
Delayed bleeding (abundant vascular)


�
�
�
Shorter hospitalization


�
�
�
�
Safe and gentle


�
�
�
�
Prevention of stricture


�
�
�









