


[bookmark: OLE_LINK313][bookmark: OLE_LINK319][bookmark: OLE_LINK320][bookmark: OLE_LINK355][bookmark: OLE_LINK327][bookmark: OLE_LINK328]Name of journal: World Journal of Gastroenterology
ESPS Manuscript NO: 8681
Columns: CLINICAL TRIALS STUDY

Preoperative colonoscopy through the colonic stent in patients with colorectal cancer obstruction

Kim JS et al. Preoperative colonoscopy through the colonic stent

Jin Su Kim, Kang Moon Lee, Sang Woo Kim, Eun Jung Kim, Chul Hyun Lim, Seong Taek Oh, Myung Gyu Choi, Kyu Yong Choi

Jin Su Kim, Kang Moon Lee, Sang Woo Kim, Eun Jung Kim, Chul Hyun Lim, Seong Taek Oh, Myung Gyu Choi, Kyu Yong Choi, Division of Gastroenterology, Department of Internal Medicine, Catholic University of Korea College of Medicine, Seoul 137-701, South Korea

Seong Taek Oh, Department of surgery, Catholic University of Korea College of Medicine, Seoul 137-701, South Korea

Author contributions: Kim JS and Lee KM are first coauthors, mainly performed study and wrote the paper and equally contributed to this study as first authors; Oh ST, Choi MG, Choi KY designed study and revised manuscript; Kim SW, Kim EJ, Lim CH analyzed data.

Supported by Catholic Research Coordinating Center of the Korea Health 21 RD Project No.A070001, Ministry of Health and Welfare, South Korea

Correspondence to: Sang Woo Kim, MD, PhD, Division of Gastroenterology, Department of Internal Medicine, Catholic University of Korea College of Medicine, Seoul St. Mary’s Hospital, 505 Banpo-Dong, Seocho-Gu, Seoul 137-701, South Korea. viper@catholic.ac.kr
Telephone: +82-2-22586021		Fax: +82-2-22582055

[bookmark: OLE_LINK4][bookmark: OLE_LINK5][bookmark: OLE_LINK332][bookmark: OLE_LINK329][bookmark: OLE_LINK386]Received: January 1, 2014		Revised: April 6, 2014
[bookmark: OLE_LINK3]Accepted: May 19, 2014
[bookmark: _GoBack] 
Published online: 






















Abstract 
AIM: To evaluate the feasibility of a preoperative colonoscopy through a self-expendable metallic stent (SEMS) and to identify the factors that affect complete colonoscopy. 

MEHTODS: A total of 48 patients who had SEMS placement because of acute malignant colonic obstruction underwent preoperative colonoscopy. After effective SEMS placement, patients who showed complete resolution of radiological findings and clinical signs of acute colon obstruction underwent a standard bowel preparation. Preoperative colonoscopy was then performed using a standard colonoscope. If the passage of colonoscope was not feasible gastroscope was used. After colonoscopy, cecal intubation time, grade of bowel preparation, tumor location, stent location, presence of synchronous polyps or cancer, damage to colonoscopy and bleeding, and stent migration after colonoscopy were recorded. 

RESULTS: Complete evaluation with colonoscope was possible in 30 patients (62.5%). In this group, adenoma was detected in 13 patients (43.3%). The factors that affected complete colonoscopy were also analyzed: Tumor location at an angle; stent placement at an angle; and stent expansion diameter, which affected complete colonoscopy significantly. However in multivariate analysis, stent expansion diameter was the only significant factor that affected complete colonoscopy. Complete evaluation using additional gastroscope was feasible in 42 patients (87.5%).

CONCLUSION: Preoperative colonoscopy through the colonic stent using only conventional colonoscope was unfavorable. The narrow expansion diameter of the stent may predict unfavorable outcome. In such a case, using small caliber scope should be considered and may expect successful outcome. 
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INTRODUCTION
Full preoperative colonic evaluation in patients diagnosed with colorectal cancer is important because the presence of synchronous neoplasm, which has a reported incidence of 12%–58% for synchronous polyps and 2%–11% for synchronous cancers[1-5] may change the extent of surgery and missed synchronous neoplasm may lead to second surgery or failure of curative resection. Unfortunately, 10%–30% of patients with colorectal cancer present acute colonic obstruction, which precludes complete colonoscopy[6].
The invention of colonic stents led to the conversion of emergency surgery due to malignant obstruction to elective surgery by effective stent placement known as a bridge to surgery. Nevertheless, the assessment of synchronous neoplasm in acute malignant colonic obstruction remains troublesome. Although several radiological modalities, such as CT colonography and magnetic resonance colonography, have been reported as being useful methods for synchronous neoplasm detection[7,8], the possibility remains of false-positive results because of a lack of reference standards before surgery. For this reason, if feasible, the most reliable and ideal method for the detection of synchronous neoplasm in patients with acute malignant obstruction may be full colonoscopic evaluation after effective SEMS placement. SEMS placement in obstructive colon cancer can create a more dilated lumen by expanding force, which may permit the passage of a colonoscope and the accurate evaluation of the proximal colon above the obstruction site. A previous study reported the feasibility of full colonoscopy through the stents[9]. According to that study, in the majority of patients, it is feasible to perform full preoperative colonoscopy after relief of acute colonic obstruction with SEMS before surgical resection. However, there are no other reports on this subject and no study analyzed the factors associated with the successful passage of a colonoscope through the stent and cecal intubation. Thus, we planned a prospective study to identify factors that are associated with the success of this procedure. The present study was performed to evaluate the feasibility and safety of preoperative colonoscopy through the stent and to identify factors that affect complete colonoscopy in patients who underwent SEMS placement because of acute malignant colonic obstruction.

[bookmark: OLE_LINK337][bookmark: OLE_LINK338]MATERIALS AND METHODS
Patients
From May 2010 to February 2012, 962 patients with colorectal cancer visited Seoul St. Mary’s Hospital and St. Vincent’s Hospital. Among them, 100 patients underwent endoscopic SEMS placement for acute malignant colorectal obstruction. The diagnosis of colorectal obstruction was established based on the patients’ clinical history, abdominal examination, and plain abdominal radiographs. All patients had endoscopic features of colonic obstruction and a colonoscope with a diameter of 12.2 or 13.2 mm could not pass through the stricture. All patients displayed clinical features of colorectal obstruction, with symptoms of constipation and abdominal distension. Patients were enrolled prospectively in this study if SEMS placement was clinically and technically successful. Suspicious perforation, inoperable cases because of multiple metastasis, technical and clinical failure after SEMS placement, age over 80 years, right-side colon obstruction, and refusal of surgery were exclusion criteria; 52 patients were excluded because of the presence of: technical or clinical failure after SEMS placement (n = 5), multiple metastasis (n = 33), stent migration (n = 1), right-side obstruction (obstruction above the distal transverse colon, n = 7), old age (n = 2), refusal of surgery (n = 1), and transfer to another hospital (n = 3) (Figure 1). Finally, 48 patients underwent preoperative colonoscopy. Before preoperative colonoscopy, informed consents were obtained for both procedure and participation in the study and the procedure performed 1 or 2 d before scheduled surgery. If the preoperative colonoscopy suggested advanced histology such as advanced adenoma or cancer, the operation was delayed until histologic confirmation could be done.

Endoscopic stent placement
SEMS placement was performed under endoscopic and fluoroscopic control within 24 h of the diagnosis. All procedures were performed by three gastroenterologists, each with at least 5 years of experience in colonoscopy and 3 years of experience in stent-placement procedures. All stents used in this study were uncovered SEMSs (Hanarostent, M.I. Tech Co., Ltd, Seoul, South Korea) with a diameter of 26 mm and a length of 6–16 cm. The stents were delivered through the colonoscope. The appropriate length of the SEMSs selected was one that was adequate to cover the entire stricture, with an extension of about 2 cm beyond both stricture margins. Abdominal radiographs were obtained immediately, 24 h, and 72 h after stent placement to estimate the degree of stent expansion and stent patency and to identify possible complications. The initial technical and clinical success rates after stent placement were evaluated. Initial technical success was defined as the accurate placement of the stent across the entire length of the stricture and opening of the stricture to resolve the bowel obstruction. Clinical success was defined as the ability to defecate within 24–72 h and the relief of obstructive symptoms, without reintervention or procedure-related complications. The narrowest expansion diameter of the stent waist was calculated in reference to the full expanded distal flare (26 mm). The institutional review board approved the study and informed consent was obtained from all patients.
Preoperative colonoscopy procedure
Patients who were considered candidates for curative colon resection after complete resolution of radiological findings and clinical signs of acute colon obstruction underwent a standard bowel preparation consisting of the consumption of a 4 L polyethylene glycol/electrolyte lavage solution, for the execution of preoperative colonoscopy. Colonoscopy was then performed using a standard colonoscope (CF-H260AL; diameter, 13.2 mm; Olympus Optical Co., Ltd, Tokyo, Japan). If the passage of colonoscope was not feasible due to narrow expanded lumen, gastroscope (GIF-H260; diameter, 9.5 mm; Olympus Optical Co., Ltd, Tokyo, Japan) was used instead of colonoscope. Standard intravenous conscious sedation was administered as needed.
During the endoscopic procedure, we evaluated cecal intubation time, presence of synchronous polyps or cancers, stent migration, and mechanical damage to the colon and colonoscope after passage through the stent. The quality of bowel preparation was judged according to the Boston Bowel Preparation Scale[10]. Each region of the colon received a segment score from 0 to 3, and these segment scores were summed for a total score, which ranged from 0 to 9. All polyps and/or synchronous cancers detected during the endoscopic procedures were resected and underwent further histological evaluation. Complete colonoscopy was defined as the successful passage of the colonoscope through the stent, reaching the cecum. Incomplete colonoscopy was defined as unavailable passage of the colonoscope though the stent or failure to reach the cecum, even if the passage of the colonoscope through the stent was successful.
Statistical analyses
The data presented in this manuscript are expressed as the mean ± SD. Comparisons between categorical variables were made using chi-squared test or Fisher’s exact test. Comparisons between continuous variables were made using the Student’s t-test or Mann-Whitney U test. The Kruskal-Wallis test was used to compare three or more groups. Receiver operating characteristic (ROC) curve analysis with calculations of the area under the curve (AUC) was used to determine the ideal cutoff values for stent expansion diameter predicting successful passage of scope. Logistic regression analysis was used for the multivariate analysis. A P value < 0.05 was accepted as indicative of significance. All statistical analyses were performed using commercially available software (SPSS 17.0 for Microsoft Windows, Chicago, IL). 
RESULTS
Patient characteristics
The mean age of the 48 patients was 63.2 years and 54.1% of the patients were male. The mean BMI of the patients was 23.2. The most common obstruction site was the sigmoid colon (n = 26). The other obstruction sites were descending colon (n = 10), rectosigmoid junction (n = 6), splenic flexure (n = 2), rectum (n = 2), Sigmoid-descending junction (n = 1) and distal Transverse colon (n = 1). The stage of cancer was II in 13 patients, III in 33 patients and IV in 2 patients, which was resectable because of single metastasis to the liver 
Preoperative colonoscopy
Complete preoperative colonoscopy was possible in 30 out of 48 patients (62.5%) (Figure 2); in the remaining 18 out of 48 patients, complete colonoscopy was not successful because the passage of the colonoscope through the stent was not feasible (n = 17) and because of severe redundancy of the colon after passage of the scope through the stent (n = 1). In patients in whom complete colonoscopy was feasible, the median cecal intubation time was 9 min and 30 s (range, 4 min and 20 s to 15 min and 27 s). 
Regarding synchronous neoplasm, 25 adenomas were detected in 13 out of 48 patients (27%) and were removed using biopsy forceps, snares and surgery (included within resection range). The pathology and location of polyps were: 8 adenomas in the ascending colon, 7 adenomas in the transverse colon, 4 adenomas in the descending colon, 3 adenomas in the sigmoid colon, and 3 adenomas in the rectum. Synchronous cancers were detected in 2 patients (4.1%). One synchronous cancer located in the distal rectum was removed via endoscopic submucosal dissection, and the final histological diagnosis was intraepithelial carcinoma. The other synchronous cancer was located in the sigmoid colon, close to the primary cancer, and was included within resection range (Table 1). Regarding complications from the colonoscopy procedure, there was no stent migration after passage and withdrawal of the colonoscope. Minor bleeding, which barely oozed and stopped spontaneously at the stent site, was observed in 8 out of 48 patients (16.6%). Perforation not detected during the procedure occurred in 1 patient (2%), radiological examination performed after the procedure revealed the presence of free air below the diaphragm. However, as there were no symptoms of peritonitis, the operation was performed on the following day, as scheduled. There was no mechanical damage to the colonoscope after passage through the stent. Bowel preparation was done by ingesting 4L of PEG within 3 hours, starting from 6 AM. There were no adverse effects such as vomiting, abdominal pain or severe abdominal distension due to ileus. Bowel preparation was excellent in which the cecum was intubated (n = 30) and the mean and SD of the preparation score was 8.07 ± 1.47. 
Factors that affected complete colonoscopy
To identify the factors that affected complete colonoscopy, successful cecal intubated complete colonoscopy (n = 30) and incomplete colonoscopy (n = 18) groups were designated and analyzed. There was no significant difference in the proportion of patients regarding gender, age, BMI, operation history, tumor length, tumor staging, tumor location, stent length and time between stent placement and colonoscopy between the 2 groups. Analysis of the incomplete colonoscopy group revealed that tumors located at an angle (splenic flexure, sigmoid-descending junction, and rectosigmoid junction) tended to be more unfavorable to passage of the colonoscope. We classified tumors according to their location at an angle vs nonangle and analyzed them. The proportion of tumors located at an angle in the complete and incomplete groups was 2/30 (6.7%) and 6/18 (33.3%), respectively, and the difference was significant (P = 0.04). If tumors were located near an angle, the proximal or distal side of stent may have extended to the angle portion and lead to an angulated stent; the passage of the colonoscope through the stent was unfavorable in these cases. The proportion of cases in whom stent placement included an angle was significantly lower in the complete colonoscopy group (23.3% vs 55.6%; P = 0.024). The expansion diameter of the stent waist also affected the success of complete colonoscopy (19.96 ± 2.68 mm vs 15.13 ± 2.84 mm; P < 0.01). The results described above are summarized in Table 2. The ROC curve analysis revealed the appropriate cutoff value for the diameter of expanded stent predicting successful complete colonoscopy. A Cutoff value of 17 mm yielded a sensitivity of 86.7% and a specificity of 83.3% in predicting successful passage of scope (AUC: 0.885, 95%CI: 0.760 - 0.959, P < 0.01, Figure 3). Based on this cutoff value, the patients were divided into 2 groups, with 30 (62.5%) having expansion diameter over 17 mm and 18 (37.5%) having expansion diameter below 17 mm. In multivariate analysis using a logistic regression analysis, the expanded diameter over 17 mm was independently associated with successful complete colonoscopy (OR = 57.968; 95%CI: 5.331-630.297; P < 0.01; Table 3).
Preoperative evaluation using gastroscope
Complete preoperative evaluation using additional gastroscope was possible in 12 out of 18 patients (66.6%) who showed unsuccessful passage of colonoscope through the stent. Successful passage of gastroscope through the stent was feasible in 15 out of 18 patients (83.3%) Though successful passage was feasible, the gastroscope could not reach the cecum in 3 patients due to redundancy of the colon and short length of the gastroscope. The overall complete evaluation rate using colonoscope and gastroscope was 87.5% (42/48) which was significantly higher than colonoscope only (62.5%, 30/48) (P < 0.005). Regarding synchronous neoplasm, 10 adenomas were detected in 5 out of 12 patients (41.6%) and were removed using biopsy forceps or snares. No complications were observed after passage of gastroscope.  

DISCUSSION
Full colonic evaluation before surgery in patients with colorectal cancer has been recommended[4]. However, in patients with obstructive colon cancer, preoperative colonoscopy may not be possible because of narrowing of the lumen. In such cases, CT colonography or magnetic resonance colonography may be alternative methods for the evaluation of synchronous neoplasm[7,8]. However, because of a lack of histological confirmation, it remains unclear how accurately such imaging modalities can specifically suggest the presence of synchronous cancer. Considering the shortcomings of the modalities described above, preoperative colonoscopy through the stent may be the ideal and most reliable method for the evaluation of synchronous colon cancer. Vitale et al[9] reported the feasibility of complete preoperative colonoscopy through the expanded stent to exclude synchronous lesions. In their study, complete preoperative colonoscopy was possible in 29 out of 31 patients (93.4%). Those authors found adenoma in 8 patients (25.8%) and synchronous cancer in 3 patients (9.6%), which led to a change in the surgical plan.
In our study, complete colonic evaluation with colonoscope was possible in 30 out of 48 patients (62.5%), which was lower than the results of the previous report. However, the feasibility increased up to 42 of 48 patients (87.8%) using additional gastroscope which was similar to previous study. 
Regarding the explanation for the lower rate of complete colonoscopy observed here, differences in stent might affect complete colonoscopy. Those authors used 2 types of stent (Enteral Wallstent: 6–9 cm in length and 22 mm in diameter; and Ultraflex Precision Colonic Stent: 6–12 cm in length and 25–30 mm in diameter); in contrast, in our study, to control the bias from using different types of stent, only one type was used (Hanarostent; 6–14 cm in length and 26 mm in diameter; M.I. Tech), made of Nitinol. Nitinol is an alloy of nickel and titanium that has increased flexibility, which is helpful for stenting sharply angulated regions at the cost of lesser radial force compared with stents made of other metals[11]. In contrast, a previous study by Vitale used Enteral Wallstent, which is made of Elgiloy, in 23 out of 57 patients. Differences between stents regarding material, expansion diameter, and expansion power may affect the diameter of the tunnel created by the expanded stent.
Differences in the diameter of the colonoscope may be another factor that affects complete colonoscopy. A previous study used a colonoscope with a diameter of 12.8 mm. Here, we used the colonoscope that is currently the most popular in Korea and Japan (CF-H260AI; diameter, 13.2 mm). In another similar study, a complete preoperative colonoscopy was feasible in 40 of 45 patients (88.9%). which was higher than our results using colonoscopy only. As to different factors with our study, those authors also used relatively thin colonoscope (11.3 mm outer diameter, Evis Lucera colonovideoscope PCF-Q260JL/I; Olympus). The difference in the diameter of the colonoscope may affect success rate[12].
In terms of the factors that affected complete colonoscopy, if tumors are located near an angle, the distal and proximal sides of the stent may be located at an angle. Such a location of tumors and stents may induce angulation of the stent, with a narrower stent lumen at the waist. Therefore, it may be more difficult to pass the colonoscope in this situation. Our results revealed that the location of the tumor and stent and a narrow expansion diameter of stent are important factors that affected complete colonoscopy. But in multivariate analysis, the expansion diameter was only the significant factor affect complete colonic evaluation with colonoscope and in ROC analysis, expansion diameter over 17 mm predicted successful passage of colonoscope thourough the stent (sensitivity: 86.7%, specificity: 83.3%). Such a result suggests that sufficient expansion diameter is the most important factor affecting success rate and might help with the decision of how to attempt complete preoperative colonoscopy through the stent. If the expansion diameter is not sufficient, we can predict that preoperative colonoscopy is not easy to perform with colonoscope and more careful procedure and using a scope with a smaller caliber or post operative evaluation of remnant colon for synchronous colorectal neoplasm may be needed to increase the success rate and prevent complications. 
As to synchronous tumors, in 18 out of 48 patients (37.5%) adenoma was detected and removed using biopsy forceps or snares. Synchronous cancers were detected in 2 patients (4.1%). The surgical resection range and plan was not changed because one was removed by ESD procedure and another located very close to primary tumor was removed by surgical resection without change of initial plan. However, it is significant to note that synchronous adenoma, which could be the cause of the development of metachronous colorectal cancer, was removed successfully before the operation. Moreover, we were able to prevent unnecessarily wide resection of the colon by complete removal of early synchronous cancers which was located at distal rectum using the ESD technique. Though location of this synchronous cancer was below of the obstruction site, it might be missed without proper colon preparation and if the synchronous early cancer is upper area of obstruction site, complete removal using the ESD technique may also be possible. This would be the most attractive feature of preoperative colonoscopy through the stent.
In terms of the safety and complications of the procedure, stent migration was not detected in any of the patients and bleeding after passage of the scope was minor and stopped spontaneously. However, colon perforation after the procedure occurred in 1 out of 48 patients (2%). In this case, the perforation point was located at the proximal end of the stent, the primary tumor was located in the rectosigmoid colon, and the inserted stent was severely angulated, with a narrow expanded lumen (The expansion diameter was 13 mm). In cases of angulated stents with a narrowed tunnel, more force is needed to pass the stent and, if a portion of the proximal end of the stent impacts the normal mucosa, perforation may occur.
The limitations of our study included the small number of cases used, which may have influenced our results. In addition, different types of stents made by other manufacturers were not evaluated, which may have affected success rates. However, the stent evaluated in this study is made of Nitinol, which is a popular material that is also used by other manufacturers. In addition to stent type, the use of small-caliber colonoscopes may affect the rate of complete colonoscopy; however, pediatric colonoscopy is may not available in many institutions. It may be hard to reach the cecum via gastroscope in cases of redundant colon and 3 of 48 patients could not reach the cecum after successful passage of scope. However, in a previous study using pediatric colonoscope, 5 of 45 patients could not reach the cecum despite successful passage of scope through the stent[12].
In conclusion, Preoperative colonoscopy through the colonic stent using only conventional colonoscope was unfavorable. However, using additional gastroscope in cases of unsuccessful passage with colonoscope, increased success rate up to 87.5%. The expansion diameter of the stent was an independent factor predicting successful preoperative colonic evaluation with colonoscope. In cases where the expansion diameter is not sufficient, we might predict unfavorable conditions regarding preoperative colonoscopy through the stent and a more careful procedure with small caliber scope such as gastroscope or pediatric colonoscope is needed.
[bookmark: OLE_LINK13][bookmark: OLE_LINK323][bookmark: OLE_LINK349][bookmark: OLE_LINK377][bookmark: OLE_LINK387][bookmark: OLE_LINK395]


COMMENTS
Background
Full preoperative colonic evaluation in patients diagnosed with colorectal cancer is important because the presence of synchronous neoplasm. Unfortunately, 10–30% of patients with colorectal cancer present acute colonic obstruction, which precludes complete colonoscopy.

Research frontiers
Vitale et al reported the feasibility of complete preoperative colonoscopy through the expanded stent to exclude synchronous lesions. In their study, complete preoperative colonoscopy was possible in 29 out of 31 patients (93.4%). Those authors found adenoma in 8 patients (25.8%) and synchronous cancer in 3 patients (9.6%), which led to a change in the surgical plan. Lim et al reported the feasibility of complete colonic evaluation with colonoscope was possible in 30 out of 48 patients (62.5%)

Innovations and breakthroughs
There is no study has analyzed the factors associated with the successful passage of a colonoscope through the stent and cecal intubation. This is the first study to identify the factors that affect complete colonoscopy through the stent in patients with colorectal cancer obstruction.

Applications
This study showed that the expansion diameter of the stent was an independent factor predicting successful preoperative colonic evaluation with colonoscope. Through this study, we might predict favorable conditions regarding preoperative colonoscopy.

Terminology
The definition of complete preoperative colonoscopy in our study is successful passage of the colonoscope through the inserted colonic stent, reaching the cecum. Peer review
The authors described the efficacy of colonic stent in patients with colorectal cancer obstruction to perform preoperative colonoscopy. The aim of this study is clinically important to determine adequate treatment for such patients, however, I’d like to know more detailed data for applying these results in a clinical setting.
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Figure 1 Diagram of patients through the study.
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Figure 2 Successful passage of colonoscope through the self-expendable metallic stent. A: The tunnel is created by expanded stent; B: Colonoscope pass through the tunnel without resistance and reach to the proximal end of stent.
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Figure 3 Receiver operating characteristic curve for prediction of successful passage of colonoscope from the expansion diameter of stent.
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Table 1 Synchronous neoplasms detected during preoperative colonoscopy
	
	Synchronous polyp (n)
	Synchronous cancer (n)

	Ascending colon
	High-grade adenoma (1)
Low-grade adenoma (7)
	

	Transverse colon
	Low-grade adenoma (7)
	

	Descending colon
	Low-grade adenoma (4)
	

	Sigmoid colon
	Low-grade adenoma (3)
	Adenocarcinoma (1)

	Rectum
	Low-grade adenoma (3)
	Adenocarcinoma (1)






Table 2 Factors that affected complete colonoscopy
	
	Complete colonoscopy
group (n = 30)
	Incomplete colonoscopy 
Group (n = 18)
	P 

	Age (mean ± SD)
	65.3 ± 13.6
	61.3 ± 11.4
	0.30

	Sex (M/F)
	18/12
	10/8
	0.76

	BMI (mean ± SD)
	23.3 ± 3.25
	23.2 ± 2.96
	0.86

	Abdomen OP
History, n (%)
	8/30 (26.6)
	2/18 (11)
	0.28

	T stage (T3/T4)
	24/6
	13/5
	0.53

	N stage
(N0/N1/N2)
	10/9/10
	3/9/6
	0.25

	Tumor location
Proximal T colon
Splenic flexure
Descending
SD junction
Sigmoid, n (%)
RS junction
Rectum
	

1
1
7
1
17 (56.6)
1
2
	

0
2
2
0
9 (50.0)
5
0
	0.13





	Tumor located at 
An angle, n (%)
	2 (6.7)
	6 (33.3)
	0.04

	Tumor length
(mean ± SD)
	6.25 ± 2.44 cm
	6.06 ± 2.45 cm
	0.79

	Stent placement
at an angle, 
n (%)
	7 (23.3)

	10 (55.6)

	0.02


	Stent expansion
diameter
(mean ± SD, mm)
	19.96 ± 2.68
	15.13 ± 2.84
	< 0.01

	Stent length
(mean ± SD, cm)
	9.4 ± 2.11
	8.6 ± 1.37
	0.19

	Stent placement
to colonoscopy 
(mean ± SD, days)
	7.93 ± 1.85
	8.11 ± 1.85
	0.74





	Table 3 Multivariate analysis of factors for successful complete colonoscopy through the stent

	　 
	Odds ratio
	95% CI
	P 
	

	Stent diameter ≥ 17 mm
	58.30
	5.08-668.58
	< 0.01
	

	Stent located at angle 
	1.88
	0.26-13.44
	0.53
	

	Tumor located at angle 
	5.83
	0.36-92.36
	0.21
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Sensitivity: 86.7%
Specificity: 83.3%
Criterion: >17 mm
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