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Abstract

AIM: To determine an appropriate compartmentalization of endoscopic submucosal dissection (ESD) or endoscopic mucosal resection (EMR) for duodenal tumors.

METHODS: Forty-six duodenal lesions (excluding papillary lesions) from 44 patients with duodenal tumors treated endoscopically between 2005 and 2013 were divided into the ESD and EMR groups for retrospective comparison and analysis.

RESULTS: The mean age was 65 ± 9 years (35-79 years). There were 24 lesions from men and 22 from women. The lesions consisted of 6 early cancers, 31 adenomas and 9 neuroendocrine tumors. Lesion location was the duodenal bulb in 15 cases and the descending part of the duodenum in 31 cases. The most common macroscopic morphology was elevated type in 21 cases (45.6%). Mean tumor diameter was 11.9 ± 9.7 mm (3-60 mm). Treatment procedure was ESD (15 cases) vs EMR (31 cases). The examined parameters in the ESD vs EMR groups were as follows: mean tumor diameter, 12.9 ± 14.3 mm (3-60 mm) vs 11.4 ± 6.7 mm (4-25 mm); en bloc resection rate, 86.7% vs 83.9%; complete resection rate, 86.7% vs 74.2%; procedure time, 86.5 ± 63.1 min (15-217 min) vs 13.2 ± 17.0 min (2-89 min) (P < 0.0001); intraprocedural perforation, 3 cases vs none (P = 0.0300); delayed perforation, none in either group; postprocedural bleeding, 1 case vs none; mean postoperative length of hospitalization, 8.2 ± 2.9 d (5-16 d) vs 6.1 ± 2.0 d (2-12 d) (P = 0.0067); recurrence, none vs 1 case (occurring at 7 mo postoperatively).

CONCLUSION: ESD was associated with a longer procedure time and a higher incidence of intraprocedural perforation; EMR was associated with a lower rate of complete resection.

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Core tip: Endoscopic treatment of duodenal lesions is associated with a high incidence of complications. In particular, duodenal endoscopic submucosal dissection (ESD) is technically difficult. Therefore, the indications for duodenal ESD are not yet to be established. This study aimed to determine an appropriate compartmentalization of duodenal ESD or endoscopic mucosal resection (EMR). ESD was associated with a longer procedure time and a higher incidence of intraprocedural perforation; EMR was associated with a lower rate of complete resection. For early duodenal cancer and neuroendocrine tumors, which require en bloc resection, ESD is preferable if en bloc resection by EMR is difficult, while EMR is sufficient for endoscopic treatment of adenomas.

INTRODUCTION

Endoscopic submucosal dissection (ESD) is widely recognized as a useful treatment procedure for early gastric cancer[1,2]. In recent years, the indications for ESD have been expanded to include esophageal and colorectal cancer[3-5]. There have also been some reports of the application of ESD for duodenal tumors[6-9]. However, the technical difficulty of this procedure for lesions located in the duodenum is extremely high, because of the poor operability of endoscopes in this location, the thin duodenal wall, high degree of fibrillization of the submucosal layer. The risk of accidental complications such as delayed bleeding and perforation due to exposure to bile and duodenal juice is also high. Therefore, the indications for ESD remain controversial[1].
There have been no reports of comparison between ESD and endoscopic mucosal resection (EMR) for the treatment of duodenal tumors. In this study, we retrospectively compared and analyzed the data of patients with duodenal tumors, excluding papillary lesions, treated by ESD or EMR.
MATERIALS AND METHODS

Study population

This study included 46 duodenal lesions (excluding papillary lesions) from 44 patients who underwent endoscopic treatment for duodenal tumors at the Saitama Medical Center between 2005 and 2013. Clinical background, including tumor size, location, macroscopic type and histology, was analyzed in all the cases. The duodenal lesions were then divided into two groups, the ESD and EMR groups, for retrospective comparison and analysis of the treatment outcomes, including the procedure time, en bloc resection rate, complete resection rate, complication rate and postoperative length of hospitalization, as well as the clinical background.

Patient selection criteria

We discussed the choice of therapy between ESD and EMR at the preoperative conference. We usually choose EMR for duodenal adenomas. On the other hand, we choose ESD for (1) well-differentiated intramucosal carcinoma; (2) neuroendocrine tumors (NET) measuring less than 1 cm diameter and invading deeper than submucosal layer; and (3) adenomas suspected of being cancerous in endoscopic findings, which are unlikely to be amenable to en bloc resection by EMR. We made our definitive decision in consideration of the background factors of the patients in addition to the above.

Histopathological evaluation

All patients were examined by gastrointestinal endoscopy and biopsy prior to the endoscopic treatment. The diagnoses of all the duodenal lesions were confirmed by histopathologic examination. Histologically, complete resection was defined as the absence of tumor cells at the resection margin of the specimen plus endoscopic en-bloc resection.

EMR procedure

We usually used a single-channel upper GI endoscope with a water-jet system, the GFI-Q260J (Olympus, Japan). For the treatment of lesions located near the duodenal papilla, the duodenal endoscope TJF-260V (Olympus) was used. Physiological saline was used for local injection into the submucosal layer, and a Snare Master (Olympus) and a captivator (Boston Scientific, Japan) were used for the resection of the lesions (Figure 1).

ESD procedure

The ESD procedures were carried out by operators who had at least 5 years of experience in performing ESD. The GIF-Q260J (Olympus) endoscope was used. Hyaluronic acid solution is essential as the submucosal injection solution; a 1% sodium hyaluronate solution (Suvenyl; Chugai Pharmaceutical, Japan) (used until 2007) or 0.4% sodium hyaluronate solution for submucosal injection (Mucoup; Johnson and Johnson, Japan) (used from 2008) was mixed in 10% glycerin containing 5% fructose and 0.9% NaCl (Glyceol; Chugai Pharmaceutical). A mucosal incision around the lesion and submucosal dissection for complete removal of the lesion were performed using the Flex knife (Olympus) or Dual knife (Olympus). The Hook knife (Olympus) was also used, particularly in cases where dissection of the submucosa was difficult. A high-frequency generator (VIO 300D; ERBE, Germany) was used during incision of the mucosa. We have used carbon dioxide insufflation during the ESD since 2009 (Figure 2).

Statistical analysis

Data are expressed as mean ± SD or percentage. Statistical analysis was performed using the Student’s t-test and Fisher’s exact test. The macroscopic type, histology, and complications were compared by the 2 test. All the data analyses were performed using the StatView software (version 5.0, SAS Institute Inc., United States). Differences at P values of less than 0.05 were regarded as significant.

RESULTS

The mean age of the patients was 65 ± 9 years (range: 35-79 years). There were 24 lesions from men and 22 from women. The 46 duodenal tumors included 6 early cancers (13.0%), 31 adenomas (67.4%) and 9 NETs (19.6%). The lesions were located in the duodenal bulb in 15 cases (32.6%) and the descending part of the duodenum in 31 cases (67.4%). The most common macroscopic morphology was the elevated type in 21 cases (45.6%), followed by the protruded-type and submucosal tumor (SMT) in 9 cases each (19.6%). The mean tumor diameter was 11.9 ± 9.7 mm (3-60 mm). As for the treatment procedure, ESD was performed in 15 cases, and EMR in 31 cases. The mean tumor diameter was 12.9 ± 14.3 mm (3-60 mm) in the ESD group and 11.4 ± 6.7 mm (4-25 mm) in the EMR group. There were many cases of depressed-type and SMT lesions in the ESD group, while all the protruded-type lesions were included in the EMR group. According to the tumor type, NET accounted for a half of the cases in the ESD group, while the most common tumor type in the EMR group was adenoma, accounting for 80.6% of the tumors in this group. The proportion of cases of adenocarcinoma was similar between the two groups, although the preoperative pathological diagnosis was adenoma in 3 of 4 cases of adenocarcinoma in the EMR group (Table 1).

The en bloc resection rate was 86.7% in the ESD group and 83.9% in the EMR group, and the complete resection rate was 86.7% in the ESD group and 74.2% in the EMR group. En bloc resection of the lesions was not achieved in 2 cases of the ESD group and 5 cases of the EMR group. To describe in further detail, the 2 cases of the ESD group in which en bloc resection was not achieved included one elevated-type adenoma measuring 60 mm in diameter and one NET measuring 8 mm in diameter showing invasion beyond the submucosal layer. Both the lesions were located in the duodenal bulb. For the latter case, treatment was discontinued because of the difficulty in detachment of the tumor. In the EMR group, there were a total of 7 cases in which en bloc resection was not achieved, consisting of 3 protruded-type lesions, 3 elevated-type lesions, and 1 depressed-type lesion. The cases in which complete resection was not achieved included the 2 above-described cases of the ESD group in which en bloc resection was not achieved, and 8 cases of the EMR group. Of these 8 cases from the EMR group, the lesion was located in the duodenal bulb in 4 cases and in the descending part of the duodenum in 4 cases; the macroscopic type was the protruded type in 5 cases, the elevated type in 2 cases, and the depressed type in 1 case. The procedure time was 86.5 ± 63.1 min (range: 15-217 min) in the ESD group and 13.2 ± 17.0 min (range: 2-89 min) in the EMR group (P < 0.0001). As for complications, intraprocedural perforation occurred in 3 cases of the ESD group, but in none of the cases of the EMR group (P = 0.0300). The 3 cases of intraprocedural perforation included 2 cases of NET located in the duodenal bulb, and 1 case of early cancer of the depressed type located in the descending part of the duodenum. Delayed perforation was not observed in any of the cases in either group. Emergency surgery was necessitated in 2 cases of the ESD group, but not in any of the cases of the EMR group. The observed postprocedural bleeding was acute bleeding that occurred within 24 h of the procedure in 1 case of the ESD group. On the other hand, no postprocedural bleeding was observed in any of the cases of the EMR group. In the ESD group, closure of the wound with clips after the procedure was not performed in any of the 9 cases of lesions located in the duodenal bulb, but the wound was closed with clips in 4 of the 5 cases of lesions located in the descending part of the duodenum. In the remaining case where closure by clipping was not performed, postprocedural bleeding occurred on the day after the procedure. In the EMR group, the wound was closed with clips in 6 of the 7 cases of lesions located in the duodenal bulb and 18 of the 24 cases of lesions located in the descending part of the duodenum. The mean postoperative length of hospitalization was 8.2 ± 2.9 d (range: 5-16 d) in the ESD group and 6.1 ± 2.0 d (range: 2-12 d) in the EMR group (P = 0.0067) (Table 2).

As of December 2013, follow-up by endoscopy had been completed in 26 cases (56.5%). The mean follow-up period was 9.7 ± 12.6 mo (range: 1.4-60.0 mo). Recurrence was observed at 7 mo after the procedure in only 1 case of the EMR group.

DISCUSSION

Endoscopic treatment of duodenal lesions is associated with a high incidence of complications, such as bleeding and perforation, because of poor operability using a scope and the thin duodenal wall. In particular, duodenal ESD is technically difficult, requires a longer procedure time, and is associated with a high risk of bleeding and perforation[6,9]. Therefore, the operator should be sufficiently skilled, with experience of safe and steady implementation of ESD at least for lesions of the stomach, esophagus, and large bowel.

Indications for ESD in patients with duodenal tumors should be determined taking into consideration the histopathology, macroscopic morphology, and size of the lesions. Duodenal adenomas are well known to have the potential for malignant transformation[10,11]. In particular, adenomas measuring 2 cm or greater in diameter or those that histopathologically show high-grade dysplasia are more likely to become malignant[12-14]; therefore, resection of such lesions is recommended. In a study that investigated 128 lesions of early duodenal cancer treated by surgery or endoscopic polypectomy, no lymph node metastasis was detected in any of the cases of intramucosal carcinoma[15]. Based on these findings, endoscopic treatment can be considered for differentiated non-invasive carcinomas not showing invasion of the submucosal layer. Although EMR has been reported to be safe and useful for the treatment of duodenal tumors[16-22], lesions greater than 2 cm in diameter are likely to require piecemeal resection[16,22].

We have previously reported the use of ESD for carcinoids, which are currently called NETs. EMR is adequate for lesions measuring less than 1 cm in diameter that are superficial, reaching only up to the submucosal layer, especially those with a polypoid morphology. However, ESD may be useful in cases where en bloc resection by EMR is difficult. Surgical treatment should be considered for tumors whose lower edges are found to be widely adjoining the muscular layer, because treatment of such tumors by ESD is associated with a high risk of perforation, and because accurate pathologic diagnosis of the deep margin may be difficult[7].

Although the present study did not reveal any significant differences between the EMR and ESD groups, both the en bloc and complete resection rates were lower in the EMR group. During EMR of lesions located in the duodenal bulb, the pyloric ring may become an obstacle to snaring. In the descending part of the duodenum, the distance between the mucosal folds is short, and there are relatively numerous lesions extending over the folds. Based on these observations, it may be difficult to ensure snaring of lesions located in the descending part of the duodenum by EMR. The rates of persistence and recurrence are higher in cases of piecemeal resection than in the case of en bloc resection[22]. Moreover, because en bloc resection allows accurate pathological evaluation of the deep and lateral resection margins[23], ESD may be preferable for endoscopic treatment of cancer and NET, which require en bloc resection, if en bloc resection by EMR is difficult. On the other hand, EMR may be sufficient for endoscopic treatment of adenomas, because piecemeal resection seems to be acceptable for these lesions. However, because 3 of the 4 cancers in the EMR group in this study had been diagnosed as adenomas preoperatively, caution is necessary, especially in cases of preoperative diagnosis of adenoma.

Among the complications associated with endoscopic treatment for duodenal lesions, bleeding is the most frequent and usually occurs within 24 h after the procedure. The reported incidence of acute bleeding after EMR for adenomas is 4%-33%[16-22]. As for perforation, caution is required not only against intraprocedural perforation, but also against delayed perforation due to exposure to bile and pancreatic juice[6]. The wound should be closed by clipping after resection in order to prevent complications such as postprocedural bleeding and delayed perforation[9]. In this study, the frequency of perforation was significantly higher and the postoperative length of hospitalization was significantly longer in the ESD group than in the EMR group. Although delayed perforation was not observed in any of the cases, either in the ESD or in the EMR group, postprocedural bleeding was observed in 1 case of the ESD group, where closure of the wound with clips was not performed. In an effort to ensure safer treatment, we have been performing ESD for duodenal tumors under general anesthesia in the presence of a surgeon in an operating room since 2010.

The limitations of this study were that it was a single-institution study and the sample size was small. Because of the retrospective design, ESD was often selected as the treatment procedure for lesions for which en bloc resection by EMR was expected to be difficult, such as depressed-type lesions and NET; inevitably therefore, there would have been a selection bias.

In conclusion, we consider that duodenal ESD may be indicated for well-differentiated intramucosal carcinoma and NETs measuring less than 1 cm in diameter and not invading deeper than the submucosal layer lesions, which are unlikely to be amenable to en bloc resection by EMR. However, because duodenal ESD is associated with a relatively high incidence of complications, its use should be considered carefully. Accumulation of further clinical data is required for a clearer elucidation of the short-term and long-term prognoses.
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Figure 1  Endoscopic mucosal resection of a duodenal cancer. A: A protruded-type tumor 2.5 cm × 2.5 cm in size was identified; B: We performed a submucosal injection; C: The tumor was grasped with a snare; D: Complete mucosal resection was finished.
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Figure 2  Endoscopic submucosal dissection of a duodenal adenoma. A: A depressed type tumor 1.5 cm × 1.5 cm in size was identified; B: We performed a submucosal injection. The lifting of the lesion after submucosal injection was poor; C: Then, submucosal dissection was done; D: Complete submucosal dissection was finished.
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Table 1  Clinical characteristics of 15 endoscopic submucosal dissection and 31 endoscopic mucosal resection performed in 44 patients  n (%)


�
Total�
ESD (n = 15)�
EMR (n = 31)�
P value�
�
Age, yr, mean ± SD (range)�
65 ± 9 (35-79)�
68 ± 5 (57-79)�
64 ± 10 (35-77)�
0.0775�
�
Male/female�
24/22�
6/9�
18/13�
0.3480�
�
Location in duodenum�
�
�
�
0.0457�
�
   Bulb�
    15 (32.6)�
      8 (53.3)�
        7 (22.6)�
�
�
   Second portion�
    31 (67.4)�
      7 (46.7)�
      24 (77.4)�
�
�
Size, mm, mean ± SD (range)�
11.9 ± 9.7 (3-60)�
12.9 ± 14.3 (3-60)�
11.4 ± 6.7 (4-25)�
0.6474�
�
   ≥ 20 mm�
      8 (17.4)�
      2 (13.3)�
        6 (19.4)�
�
�
   < 20 mm�
    38 (82.6)�
    13 (86.7)�
      25 (80.6)�
�
�
Macroscopic type�
�
�
�
0.0009�
�
   Protruded�
      9 (19.6)�
0�
        9 (29.0)�
�
�
   Elevated�
    21 (45.6)�
      4 (26.7)�
      17 (54.8)�
�
�
   Depressed�
      7 (15.2)�
      4 (26.7)�
      3 (9.7)�
�
�
   SMT�
      9 (19.6)�
      7 (46.6)�
      2 (6.5)�
�
�
Histology�
�
�
�
0.0044�
�
   Adenocarcinoma�
      6 (13.0)�
      2 (13.3)�
        4 (12.9)�
�
�
   Adenoma�
    31 (67.4)�
      6 (40.0)�
      25 (80.6)�
�
�
   NET�
      9 (19.6)�
      7 (46.7)�
      2 (6.5)�
�
�
ESD: Endoscopic submucosal dissection; EMR: Endoscopic mucosal resection; SMT: Submucosal tumor; NET: Neuroendocrine tumor.





Table 2  Clinical outcomes of 15 endoscopic submucosal dissection and 31 endoscopic mucosal resection performed in 44 patients


�
Total�
ESD (n = 15)�
EMR (n = 31)�
P value�
�
En bloc resection rate�
 84.8%�
 86.7%�
 83.9%�
> 0.9999�
�
Complete resection rate�
 78.3%�
 86.7%�
 74.2%�
   0.4599�
�
Procedure time, min, mean ± SD (range)�
  37.1 ± 51.4 (2-217)�
    86.5 ± 63.1 (15-217)�
13.2 ± 17.0 (2-89)�
< 0.0001�
�
Complication�
6 (13.0%)�
5 (35.7%)�
1 (3.4%)�
   0.0105�
�
   Perioperative perforation�
3�
3�
0�
   0.0300�
�
   Perioperative bleeding�
3�
2�
1�
   0.2444�
�
   Postoperative bleeding�
1�
1�
0�
   0.3261�
�
Emergency surgery�
2�
2�
0�
   0.1014�
�
Postoperative hospital stay, day, mean ± SD (range)�
6.8 ± 2.5 (2-16)�
8.2 ± 2.9 (5-16)�
6.1 ± 2.0 (2-12)�
   0.0067�
�









