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Delayed esophageal perforation occurring with endoscopic submucosal dissection: A report of two cases
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Abstract
We report two cases of delayed esophageal perforation occurring with endoscopic submucosal dissection. Our cases involved delayed perforation after 10 d in case 1 and after 6 d in case 2. Both cases were related to solid food. We performed subtotal esophagectomy with gastric tube reconstruction of the esophagus via the subcutaneous route anterior to the thoracic wall without conservative treatment because both cases involved chest pain and major leakage of food into the mediastinum. Postoperative complications were a local factor (including suture failure and esophageal stricture) in case 1, and we performed endoscopic balloon dilatation five times for esophageal stricture. There was no intrathoracic and mediastinal infection in either case. Surgical treatment for delayed esophageal perforation can be performed safely and surely if diagnosis and assessment are not delayed.
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Core tip: Patients with early esophageal cancer often experience endoscopic submucosal dissection with complications, including bleeding, perforation, and stenosis. Although most cases are successfully treated conservatively, perforation is a life-threatening complication and can require surgical intervention. In our cases, we performed surgery approximately three hours after the patients’ complaints. Postoperative complications were a local factor (including wound infection and esophageal stricture) and did not include intrathoracic and mediastinal infection. Surgical treatment for delayed esophageal perforation can be performed safely and surely if diagnosis and assessment are not delayed.
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INTRODUCTION

Patients with early esophageal cancer often undergo endoscopic submucosal dissection (ESD) as a standard treatment. ESD for the esophagus has a high rate of complete resection and a low complication rate[1]. However, performing this procedure on the esophagus is technically difficult because the wall of the esophagus is thin. The risk is particularly high for superficially spreading esophageal cancer. The complications of ESD include bleeding, perforation, and stenosis. The most frequent ESD complication is stenosis (11.6%). Another complication, perforation, is not uncommon (5.0%), and is life threatening. These complications can be successfully treated without surgery in most cases[2]. However, delayed perforation is rare and can require surgical intervention. In this report, we describe our experience with the surgical treatment of delayed esophageal perforation after ESD, and we discuss management strategies.

CASE REPORT

Case 1 was an 83-year-old man with diabetes mellitus who complained of heartburn. Esophagogastroduodenoscopy (EGD) was performed, and middle thoracic esophageal cancer was found (Type 0-IIc). The location was 25-28 cm from the incisor teeth, and the lesion covered three-quarters of the circumference (Figure 1). The depth of tumor invasion indicated that the tumor was in contact with or invaded the muscularis mucosa (M3), as revealed by endoscopic diagnosis. Enhanced computed tomography (CT) did not show a main lesion or lymph node metastases (cT1aN0M0 cStage I). We chose to perform ESD, and after resection of the lesion, we injected a steroid (triamcinolone acetonide; Kenacort®-A, Bristol-Myers Squibb, New York, NY, United States) into an artificial ulcer (Figure 1). The histopathological findings were 45 cm × 34 mm, SCC, pT1a-LPM, pHM (2 mm), pVM0, INFa, ly0, v0, and CurA. On day 6 after ESD, the patient began to eat a meal, and esophageal obstruction was suspected due to a complaint of a feeling of blockage while swallowing solid food. Although we performed EGD, stenosis was not found, and the resected area was cured. On day 10, the patient had sudden chest pain during dinner. Enhanced CT showed food residue in his mediastinum, and we diagnosed perforation of the esophagus (Figure 2). After approximately three hours, we performed subtotal esophagectomy with gastric tube reconstruction of the esophagus via the subcutaneous route anterior to the thoracic wall without lymph node dissection. The operative duration was 385 min. The blood loss was 1040 cc (including pleural effusion), and 4 units of red cell concentrate were administered. The perforation extended from the right side to the posterior wall of the esophagus at the inferior mediastinum. The postoperative complications were wound infection and esophageal stricture. The patient did not have an intrathoracic and mediastinal infection. We performed endoscopic balloon dilatation (EBD) for esophageal stricture five times, and the patient was discharged 88 d after surgery.

Case 2 was a 75-year-old man who had experienced ESD three times for upper and middle thoracic esophageal cancer over three years. Ten months after the last ESD, postoperative follow-up found middle thoracic esophageal cancer (Type 0-IIb). The location was 25-28 cm from the incisor teeth, and the extent of the lesion ranged over half of its circumference. The depth of tumor invasion was intraepithelial (M1) as revealed by endoscopic diagnosis. Enhanced CT did not show a main lesion or lymph node metastases (cT1aN0M0 cStage I). Although we performed ESD, we could not completely resect the lesion due to marked fibrosis (Figure 3). On postoperative day 3, the patient ate a meal and had no symptoms. On day 6, the patient had sudden chest pain during breakfast. Enhanced CT showed food residue in his mediastinum, and we diagnosed perforation of the esophagus (Figure 4). After approximately three hours, we performed subtotal esophagectomy with gastric tube reconstruction of the esophagus via the subcutaneous route anterior to the thoracic wall with lymph node dissection. The operative duration was 390 min. The blood loss was 270 cc, and no transfusion was administered. The perforation involved the right side of the esophagus below the tracheal bifurcation. Histological examination revealed IIc, 4 mm × 4 mm, SCC, pT1a-EP, ly0, v0, pPM0 (100 mm), and pDM0 (150 mm). There were no postoperative complications in the hospital. The patient did not have an intrathoracic and mediastinal infection and was discharged 47 d after surgery.

DISCUSSION

ESD is a popular endoscopic procedure for the stomach and colon. ESD in the esophagus is accompanied by technical difficulties. Recently, the application of ESD for esophageal lesions has been reported. In the 2007 guidelines of the Japanese Esophageal Society, the absolute indications for this procedure were M1 and tumors invading the lamina propria (M2) that spread to less than two-thirds of their circumference. The relative indication for this procedure was M3 without clinical lymph node involvement[3]. In case 1, the depth of tumor invasion was M3, and the lymph nodes had no metastases. We selected ESD because the patient was elderly. In case 2, we performed ESD because the depth of tumor invasion was M1, and the lymph nodes had no metastases.

The complications of ESD in the esophagus are bleeding, perforation, and stenosis. The most common complication is stenosis, which is reported in 11.6% of cases[2]. Near-circumferential lesions are a risk factor for stenosis, which has been reported in 45% of such cases[4]. Takeuchi et al[5] reported that a steroid injected into the remaining submucosal layer of the post-ESD ulcer base was very effective at preventing postoperative stricture after esophageal ESD. 

The rate of perforation is low (5.0%) and is caused by perioperative perforation of the ESD and dilation of esophageal strictures[2,6]. Delayed perforation has been reported following the injection of steroids into the deeper layer of the ulcer base and food bolus obstruction[5,7]. Tumor size was not shown to influence the incidence of perforation[1]. In our cases, both perforations were related to solid food. Additionally, a steroid might have been involved in case 1, and fibrosis from a past ESD might have been involved in case 2. 

Most perforation cases are treated conservatively, and surgery is rare[2]. Conservative treatment can be selected in cases of effective endoscopic clipping, non-severe mediastinitis related to minor leaks, and stable vital signs. When conservative treatment (such as fasting, intravenous administrations of antibiotics, and drainage) has been ineffective for several days, surgical treatment should be selected[8,9]. Otherwise, the patient is at a risk. Ching et al[10] reported that their patient with a perforation developed unstable vital signs during endoscopic clipping, which resulted in an urgent operation. We selected surgery from the outset because the reported chest pain was strong, and enhanced CT showed major leakage of food into the mediastinum. There was no delay in diagnosis or in treatment in either case. Although the surgery was an invasive treatment, postoperative complications were the only local factor (wound infection and esophageal stricture), and the patients’ general conditions were stable after surgery. Conservative treatment should not be performed without safety and surety because of the attendant risks[8-10].

In conclusion, surgical treatment for delayed esophageal perforation occurring with ESD can be performed safely when diagnosis and assessment are not delayed.

COMMENTS

Case characteristics
Case 1 was an 83-year-old man with diabetes mellitus who complained of heartburn. Case 2 was a 75-year-old man who had experienced endoscopic submucosal dissection (ESD) three times for upper and middle thoracic esophageal cancer over three years.

Clinical diagnosis
Delayed esophageal perforation occurring with endoscopic submucosal dissection.

Differential diagnosis

Mediastinitis, empyema, pneumonia.

Laboratory diagnosis

Tumor makers were within normal limits.

Imaging diagnosis

Computed tomography scan did not show a main lesion or lymph node metastases (cT1aN0M0 cStage I).

Pathological diagnosis

In case 1, the histopathological findings were 45 mm × 34 mm, SCC, pT1a-LPM, pHM (2 mm), pVM0, INFa, ly0, v0, and CurA. In case 2, histological examination revealed IIc, 4 mm × 4 mm, SCC, pT1a-EP, ly0, v0, pPM0 (100 mm), and pDM0 (150 mm).

Treatment

The authors performed sub total esophagectomy with gastric tube reconstruction of the esophagus via the subcutaneous route anterior to the thoracic wall.

Related reports
Delayed esophageal perforation occurring with endoscopic submucosal dissection is rare. 

Term explanation

In the 2007 guidelines of the Japanese Esophageal Society, the absolute indications for this procedure were M1 and tumors invading the lamina propria (M2) that spread to less than two-thirds of their circumference.

Experiences and lessons

Food bolus obstruction may be related to delayed esophageal perforation occurring with ESD.

Peer-review

This is a nice case report on the subject of esophageal perforation after endoscopic submucosal dissection.
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Figure 1 Endoscopic findings in case 1. A: Before endoscopic submucosal dissection (ESD). The lesion covered three-quarters of the circumference; B: After ESD. We injected a steroid into an artificial ulcer.
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Figure 2 Enhanced computed tomography showed food residue in his mediastinum (arrow) (A) and mediastinal emphysema (arrow) (B).
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Figure 3 Endoscopic findings in case 2. A: Before endoscopic submucosal dissection (ESD). The extent of the lesion ranged over half of its circumference; B: After ESD. We could not completely resect the lesion due to marked fibrosis.
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Figure 4 Enhanced computed tomography showed food residue in his mediastinum (arrow) (A) and mediastinal emphysema (arrow) (B).
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