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Abstract

AIM: To assess how many patients with benign “difficult” colorectal lesions (DCRLs) referred to surgical resection, may be treated with endoscopic resection (ER) rather than surgical resection.

METHODS: The prospectively collected colonoscopy database of our Endoscopic Unit was reviewed to identify all consecutive patients who, between July 2011 and August 2013, underwent an endoscopic re-evaluation before surgical resection due to the presence of DCRLs with a histological confirmation of benignancy on forceps biopsy. ER was attempted when the lesion did not have definite features of deeply invasive cancer. The “nonlifting sign” excluded ER only in naive lesions without a prior attempted resection. Lesions were classified, using the Kyoto-Paris classification for mucosal neoplasia. For sessile and non-polypoid lesions the “inject and cut” resection technique was used. Pedunculated and semi-pedunculated lesions were transected at the stalk just below the polyps head and before or after resection, metal clips or a loop were applied on the stalk to prevent bleeding. The lesions were histologically classified according to the Vienna criteria and for the pedunculated lesions the Haggitt classification was used.

RESULTS: Eighty-two patients (42 females, mean age 62 years) with 82 lesions (mean size 37 mm) were included in the study. Sixty-nine (84%) lesions were endoscopically resected, while 13 underwent surgical resection since ER was deemed unsuitable. On histology, cancer was found in 21/69 lesions (14 intra-mucosal, 7 sub-mucosal) and was associated with the size (P < 0.001) and with type 0-Ⅱa +Ⅰs (P = 0.011) and 0-Ⅱa + Ⅱc (P < 0.001) lesions. All patients with sub-mucosal cancer, underwent surgical resection. Complications occurred in 11/69 patients (7 bleedings, 2 transmural burn syndromes, 2 perforations), all managed endoscopically or conservatively, and were associated with presence of invasive cancer (P = 0.021). During follow-up recurrence/residual tissue was found in 14/51 sessile or non-polypoid lesions (13 treated endoscopically, 1 underwent surgical resection) and was associated with type 0-Ⅱa + Ⅰs lesions (P = 0.001), piecemeal resections (P = 0.01) and with lesion size (P = 0.004). Overall, 74% of patients avoided surgery. Surgical resection was significantly associated with type 0-Ⅱa + Ⅰs (P = 0.01) and 0-Ⅱa + Ⅱc (P = 0.001) lesions, with sub-mucosal invasion on histology (P < 0.001), with presence of the “nonlifting sign” (P < 0.001), and related to the dimension of the lesions (P = 0.001). In the logistic regression analysis, the only independent predictor for surgical resection was the dimension of the lesions (P = 0.002).

CONCLUSION: Before submitting patients to surgical resection for a benign DCRL, a second opinion by an experienced endoscopist is mandatory to avoid unnecessary surgery.
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INTRODUCTION

A “difficult” colorectal lesion (DCRL) is defined as any lesion who’s endoscopic resection (ER) is technically challenging due to the size, the shape or the location, or due to the presence of fibrosis as a consequence of previous attempts of ER[1].

For these reasons, patients with DCRLs are often referred to surgeons for colorectal surgical resection[2,3].

However, surgery is associated with significant morbidity and mortality, especially in older patients with comorbid illnesses, as well as higher costs of the procedures[4-6].
In our institution, patients referred for surgical colorectal resection of DCRLs, with a histological confir​mation of benignancy on forceps biopsy, are advised by surgeons to undergo an endoscopic re-evaluation and, if possible, an ER of the lesions.

The aims of this study were to estimate how many patients referred to our unit with DCRLs really needed surgical resection, and to evaluate the outcomes of ER of the lesions in whom it was possible.

MATERIALS AND METHODS
Patients
The prospectively collected colonoscopy database of our Endoscopic Unit was reviewed to identify all consecutive patients who, between July 2011 and August 2013, underwent an endoscopic re-evaluation before surgical resection due to the presence of DCRLs with a histological confirmation of benignancy on forceps biopsy.

All patients underwent a colonoscopy to confirm the presence and location of the lesions, to exclude synchronous lesions, and if possible to endoscopically resect the lesion.

ER was attempted when the lesion did not have definite features of deeply invasive cancer, such as surface ulceration, converging folds, firm consistency with a surface pit pattern suggestive of invasion.

The “nonlifting sign” excluded ER only in naive lesions without a prior attempted resection, whereas it was not considered an exclusion criteria in case of recurrent lesions or that had undergone a previous partial rese​ction.

Lesion classification
Lesions were classified, using the Kyoto-Paris classi​fication for mucosal neoplasia[7,8]. Polypoid types rise > 2.5 mm above the surrounding mucosa, including lesions with a clear stalk, pedunculated (0-Ip) and semi-pedunculated (0-Isp) types, and lesions without clear stalk, defined as sessile (0-Is) type. Non-polypoid types rise < 2.5 mm above the surrounding mucosa and include elevated (0-Ⅱa), barely perceptible elevated or flat (0-Ⅱb) and slightly depressed (0–Ⅱc) types. Mixed types are lesions with mixed pattern of both a polypoid sessile and a non-polypoid morphology in distinct sectors and include 0-Ⅱa + Is and 0-Ⅱa + Ⅱc types.

ER procedure
All endoscopic procedures were performed by one expert interventional endoscopist (Carmelo Luigiano)[9-12].
For sessile and non-polypoid lesions the “inject and cut” resection technique was used; en bloc resection was attempted for lesions ≤ 30 mm, while for lesions > 30 mm piecemeal resection was performed, taking care to include 1-3 mm of normal tissue in the lateral margins of the resection[9,10].

Pedunculated and semi-pedunculated lesions were transected at the stalk just below the polyps head, complete ensnarement of the head portion with a single application of the snare was first attempted; if this failed, the lesion was trimmed with piecemeal technique until the snare could be placed around the lesion. Before or after resection, metal clips or a loop were applied on the stalk to prevent bleeding[11,12].

Patients were prepared with a fiber- and residue-free diet within 72 h and 4000 mL of a polyethylene glycol electrolytic lavage solution 18 h before colonoscopy. 

The procedures were performed with a high-definition colonoscope (Pentax EC-3490L: Pentax, Hamburg, Germany), with a paediatric colonoscope or with an oper​ative or diagnostic video gastroscope (Pentax, Hamburg, Germany), with a high-definition processor (Pentax EPK-i HD).

Submucosal injections were performed with variceal injection needles (Olympus). The injection solution contained only saline, saline with epinephrine (1:10000) or saline and epinephrine with methylene blue mixture (1:10000). The snares used were standard, jumbo or stiff (US Endoscopy, Mentor, Ohio).

Electrosurgery was performed using a combination of cutting (120 W) and coagulation current (60 W), using an ERBE-ICC 200 (Erbe Elektromedizin GmbH, Tübingen, Germany). For sessile or non-polypoid lesions argon plasma coagulation (APC) at a power of 40-60 W and gas flow of 2 L/min using an ERBE APC 300 (Erbe Elektromedizin) was used to ablate any residual tissue at the edge of the resection area.

If localization of the ER site during colonoscopic follow-up was likely to be difficult, the site was marked with a submucosal injection of sterile carbon particle suspension (Spot, GI Supply, Camp Hill, Penn) in the adjacent normal mucosa.

ER procedures were performed on outpatients in the morning. After ER, patients remained in a second-stage recovery area for 4 to 6 h until medically cleared for discharge by the endoscopist. If the case of clinical concerns, the patient was admitted for observation. On discharge, dietary instructions, written contact information and instructions regarding symptoms and potential problems were provided to patients.

Assessment of lesions size and histopathology
The size of the lesions was estimated by comparison with open biopsy forceps and, when possible, also after retrieval. All removed tissue was retrieved using a basket or through the suction channel. All specimens were stained with hematoxylin and eosin for histopathological assessment, and two experienced pathologists examined the resected material. Based on the histological configur​ation of the crypts, adenomas were classified into tubular, villous, and tubulo-villous. The lesions were histologically classified according to the Vienna criteria and for the pedunculated lesions the Haggitt classification was used[13,14].

Complications
ER induced bleeding was defined as procedural (occurring during resection), early (within 24 h) or delayed (after 24 h). The diagnosis of early and delayed bleeding was based on the presence of rectorrhagia or melena. Transmural burn syndrome, caused by thermal injury, with resultant serosal inflam​mation, was characterized by localized abdominal pain, leucocytosis and, occasionally, fever. Perforation was diagnosed either by endoscopy during the resection or by the presence of free air on plain abdominal film or abdominal computed tomography scan.

Clinical and endoscopic follow-up 
Clinical follow-up was performed after 3 wk from the ER, when the histological results were communicated to the referring specialists and patients.

In patients with pedunculated and semi-pedun​culated lesions, surveillance colonoscopy was performed at 12 and 24 mo for lesions with high and low-grade dysplasia, respectively, while for lesions harbouring cancer at 6 and 12 mo, and annually thereafter.

In patients with sessile, non-polypoid and mixed type lesions surveillance colonoscopy was performed after 3, 6 and 12 mo, and then annually after the initial ER.

In patients with sessile, non-polypoid and mixed types lesions, recurrence was defined as the presence of tissue on a follow-up endoscopy. If visible tissue was seen on follow-up examinations, it was snare resected when feasible and submitted for histopathological examination. The edges of the resection site were typically cauterized with the argon plasma coagulator. Lesions that were too small for snare resection were removed with forceps and then fulgurated with an argon plasma coagulator. During the endoscopic follow-up, any alterations of the mucosa in the area of the previous resection (ulceration, scarring, retraction of mucosa, etc.) underwent biopsies.

Outcomes of the study
The parameters evaluated in the study were: age, sex, associated intestinal or extra-intestinal diseases, lesions size, shape and location, reason for surgical resection, successful of ER, reason of aborted ER, technique of ER, complications, technique of treatment of complications, histology, grade of dysplasia and cancer, and recurrence.

Statistical analysis
Continuous data are described by mean, standard deviation and range, according to distribution. Cate​gorical data are presented as numbers and percentages. Relationships between numerical variables were exa​mined by the Spearman correlation coefficient, between categorical and numerical variables by the Biserial correlation, and between categorical variables by the Log-likelihood Ratio test. Results were analyzed in relation to lesion size (divided in two groups: group A lesions < 35 mm and group B lesions ≥ 35 mm) and were also compared for the technique of resection used (en bloc vs piecemeal; APC vs no APC). Logistic regression was used to assess the independent predictors of outcomes. A P-value of less than 0.05 was considered statistically significant. The software packages applied were SPSS for Windows 11.0. Data analysis of the study was performed by a biomedical statistician (Angela Alibrandi).

RESULTS

During the study period, 82 patients (42 female; mean age 62 years) underwent an endoscopic re-evaluation before surgical resection of a DCRLs with a histological confirmation of benignancy on forceps biopsy. Demographic and clinical data of the included patients are summarised in Table 1.

The reason for referral was the location of the lesion in 36 cases, the size in 32 cases, the type in 10 and recurrence in 4 cases.

The mean (± SD) lesion size was 37 ± 18 mm (range 20-100 mm). The most frequent type was the mixed types in 30 cases (18 type Ⅱa + Is and 12 type Ⅱa + Ⅱc) and the most frequent location was the sigmoid colon in 16 cases.

Among the included lesions, 44 (54%) were < 35 mm, while 38 (46%) were ≥ 35 mm in diameter.

Of the 82 lesions, 69 (84%) were successfully resected endoscopically, while 13 cases were referred for surgical resection since ER was considered unsuitable due to the following reasons: presence of the “nonlifting sign” in 6 patients, endoscopic appearance of invasive cancer in 3 cases, very large size with difficult location in 2 cases (one patient with a sessile lesion occupying more than 60% of the lumen in the rectosigmoid junction and one patient with a type Ⅱa lesion involving more than half of the cecum and more than half of the circumference of the proximal ascending colon) and in 2 cases due to difficult location (1 with ileocecal valve and 1 with appendiceal orifice involvement).

The characteristics of the 69 resected lesions are presented in Table 2. All lesions were resected in a single session and the resection was evaluated as endoscopically complete in all procedures.

Of the resected lesions, 42 (61%) were < 35 mm, while 27 (39%) were ≥ 35 mm in diameter. In 12 pedunculated and semi-pedunculated lesions, bleeding prophylaxis was performed with the application of clips to the stalk in 9 cases and with endoloop in the 3 remaining cases.
In the 57 sessile and non-polypoid lesions, en-bloc resection was performed in 23 cases while piecemeal resection was used in the other 34 cases. Argon plasma coagulation was applied to the margins of the lesions in 15 of the 57 lesions (all piecemeal resections).

Histological diagnosis of the resected lesions showed 47.5% tubulo-villous, 32% villous, 19% tubular and 1.5% serrated adenomas. Carcinoma was found in 30% of patients (21 cases), out of which 14 showed intra-mucosal and 7 sub-mucosal invasion. All patients with lesions showing sub-mucosal invasion on histology underwent surgery.

Of the 7 invasive lesions, one was located at the rectum, one at the rectosigmoid junction and the rem​aining 5 lesions in the colon.

The presence of cancer on histology was significantly associated with type 0-Ⅱa + Is (P = 0.011) and 0-Ⅱa + Ⅱc (P < 0.001), and was also related to the size (P < 0.001) of the lesions.

Procedural bleeding occurred in 5/69 (7%) resected lesions; one early (within 10 h) and one delayed (after 72 h) bleeding occurred, both requiring blood units transfusion. The procedural bleeding was always managed endoscopically by applying clips.

Transmural burn syndrome occurred in 2 patients (3%) and was successfully managed conservatively.

Two patients had a perforation that occurred during the final resection of a 40 mm 0-Ⅱa lesion of the ascending colon and during a resection of a 30 mm 0-Is recurred lesion of the rectum. In both patients, successful closure of the perforation with clips was achieved and no further intervention was required.

Endoscopic complications were significantly asso​ciated with the presence of invasive cancer on histology (P = 0.021), and in the logistic regression analysis, the only independent predictor of a complication was the dimension of the lesions (P = 0.002). 

Among the 69 cases of successful ER, 62 (90%) patients have undergone colonoscopy follow-up for a mean (± SD) time of 16 ± 6 mo (range 6-24).

Among the sessile and non-polypoid lesions (51 cases), during the endoscopic follow-up residual/recurrence tissue was found in 14 (27%) cases; 13 were successfully treated endoscopically, while one patient underwent surgical resection due to 2 recurrence during the endoscopic follow-ups.

Recurrence of the lesion after ER was significantly associated to type 0-Ⅱa + Is (P = 0.001) lesions, to piecemeal resection (P = 0.01) and to the dimension (P = 0.004) of the lesions.

Overall, 74% of patients avoided surgery. Surgical resection was significantly associated with type 0-Ⅱa + Is (P = 0.01) and 0-Ⅱa + Ⅱc (P = 0.001) lesions, with sub-mucosal invasion on histology (P < 0.001), with presence of the “nonlifting sign” (P < 0.001), and related to the dimension (P = 0.001) of the lesions.

In the logistic regression analysis, the only indepen​dent predictor for surgical resection was the dimension of the lesions (P = 0.002).

DISCUSSION

This report describes a single-center experience in the endoscopic treatment of a cohort of patients with DCRLs, showing that three quarters of the patients referred for surgical resection were successfully treated endoscopically.

Data of an European regional FOBT-based colorectal cancer screening program, suggest that up to 10% of patients with benign adenomas detected by screening colonoscopy after a positive fecal occult blood test will be treated surgically[15].

Indeed, a proportion of colorectal lesions, due to their location, size, or shape are considered technically more challenging to be removed endoscopically or are associated with an increased risk of complications (such as bleeding or perforation). Thus, these lesions are not routinely endoscopically resected and are often referred to surgeons for surgical resection[1-3].

Our study confirms these findings since, in our series, failure of ER was associated with the large size and the type of the lesions, as well as the lack of the lifting sign.

However, considering all the patients evaluated, 69 (84%) of them were successfully treated endoscopically, and 61 (74%) have so far avoided an unnecessary surgical procedure.

Our results are in agreement with other studies in whom, in referral centers surgical resection was avoi​ded in the majority of patients with DCRLs (range 58%-90%)[2,16-18].

Therefore, it is possible that endoscopists who are inexperienced or are not used to treat technically chall​enging lesions, choose to refer patients for surgical resection. 

Compared to the 20.1% morbidity and 1.3% mort​ality rates for surgery of colorectal tumors, general data on ER show much lower morbidity rates (0.7% to 3.7% for perforation and 0.4% to 3.8% for bleeding) and no mortality[19].

The Munich Polypectomy Study showed a correlation between large size, non-pedunculated shape and right-sided location of colorectal lesions and the occurrence of post-procedural complications[20].

Considering only the studies on DCRLs resection, these findings were evident, indeed the mean morbidity rate was 18% (the majority treated endoscopically), however without mortality[2,16-18,21,22].

In accordance with previous studies[2,16-18,21,22], also in our series, ER for DCRLs was performed without mortality and with an acceptable rate of morbidity (16%); moreover, all the complications that occurred were successfully managed endoscopically or conservatively. Procedural bleedings were controlled endoscopically in all cases and all the perforations were detected during the procedure and closed endoscopically with good clinical outcomes.

Furthermore, the complications of ER seem to depend on the lesions characteristics as well as on the experience and skills of the endoscopist. 

The present study confirms that ER of DCRLs can be performed with satisfactory safety and that high-risk ERs should be performed by experts at a high-volume center.

Residual/recurrent disease can occur after ER of non-pedunculated colorectal lesions, with a mean rate of 15%[23].

For DCRLs, the mean rate of residual/recurrence is doubled, approximately 30%[2,16-18,21,22]. In our study the local residual/recurrence was detected in 27% of cases in accordance with the results of previous studies on the ER of DCRLs. Moreover, our results confirmed that the piecemeal technique is associated with a higher rate of residual/recurrent neoplasia, as stated by the Italian Colorectal ER Study Group in a recent published paper[24], and was similar despite the use or not of APC after resection.

Our results show also a correlation with the size of the lesions, in accordance with a recent systematic review[23]. The review also confirmed that the pooled estimate risk of recurrence was significantly higher for piecemeal (20%; 95%CI: 16%-25%) than for en bloc resections (3%; 95%CI: 2%-5%; Cochran’s Q test P < 0.0001)[23].

To reduce residual/recurrence rates, endoscopic submucosal dissection (ESD) has been proposed as a superior technique compared to the “inject and cut” piecemeal ER, since it allows an en bloc excision of large colorectal neoplastic tissue, thus allowing a more accurate pathological diagnosis[19].

However, ESD in the colon is technically demanding, with a long learning curve and increased procedures duration; moreover, it requires the use of specialized accessories, increasing the costs of the procedures and has a high perforation rate, making it unlikely to be adopted into therapeutic colonoscopy practice in western countries[19].

Hypothetically, applying ESD to our series, at the best of the performance of the technique, we would have achieved an en-bloc resection rate of 80% (45 out of 57 patients). This could have allowed a better evaluation of the submucosal invasion in the 7 patients in which it was found to be present, virtually avoiding surgery to 2 or 3 more patients. The lower recurrence rate (about 1%-2%) could allow a reduction of the number of treatments needed to achieve complete clearance of the lesion, but the higher costs of the procedures counterbalance the reduction of the number of sessions. Moreover, ESD has higher complication rates, requiring the mandatory admission of the patient to be treated. About 1% to 2% of these complications need surgical intervention, reducing the beneficial effect of the better en-bloc resection rate.

Furthermore, if the piecemeal ER is performed acq​uiring as bigger and fewer pieces as possible, including at least 1-3 mm of normal tissue surrounding the lesions, and all fragments of the lesion are retrieved, the risk of missing neoplastic invasion seems negligible, and the recurrence rate is acceptable.

Our results also show that the endoscopic treatment of residual/recurrent tissue was easy and effective (successful in 93%), in accordance with the systematic review by Belderbos et al[23], in which after a mean of 1.2 endoscopic re-treatments, successful eradication was achieved in 91.4% of recurrences.

The main limitations of our study are the relatively small number of reported lesions and the non-prospective, randomized design of the study. Thus, the superiority of ER over surgical treatment cannot be proven, however, such a trial would probably be unethical to perform.

In conclusion, before submitting patients to surgical resection of a benign colorectal lesion, a second opinion by an examiner who is experienced in ER of such lesions is worthwhile and mandatory to avoid unnecessary surgery.
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Table 2  Characteristics of colorectal lesions resected


No. of lesions


�
69


�
�
Size (mm ± SD) (range)


�
33 ± 12 (20-80)


�
�
Shape (%)


�
�
�
    0-Ip


�
11 (16)


�
�
    0-Isp


�
   1 (1.5)


�
�
    0-Is


�
15 (22)


�
�
    0–Ⅱa


�
16 (23)


�
�
    0–Ⅱa + Is


�
15 (22)


�
�
    0–Ⅱa + Ⅱc


�
     8 (11.5)


�
�
    0–Ⅱb


�
3 (4)


�
�
Location (%)


�
�
�
    Anorectal junction


�
4 (6)


�
�
    Rectal


�
   6 (8.5)


�
�
    Rectosigmoid junction


�
13 (19)


�
�
    Sigmoid 


�
15 (22)


�
�
    Descending colon 


�
2 (3)


�
�
    Splenic flexure


�
3 (4)


�
�
    Transverse 


�
   1 (1.5)


�
�
    Hepatic flexure


�
  9 (13)


�
�
    Ascending colon 


�
   6 (8.5)


�
�
    Caecum only


�
     8 (11.5)


�
�
    Cecum with ileocecal valve involvement


�
2 (3)


�
�
Technique of endoscopic resection for the 57 sessile and non-polypoid lesions


�
�
�
    En-bloc endoscopic mucosal resection 


�
23


�
�
    Piecemeal endoscopic mucosal resection


�
34


�
�
    Resection with argon plasma coaugulation


�
15


�
�
Technique of endoscopic resection for the 12 pedunculated and semipedunculated lesions


�
�
�
    Clips


�
9


�
�
    Endoloop


�
3


�
�
Complications (%)


�
11 (16)


�
�
    Bleeding


�
7


�
�
    Perforation


�
2


�
�
    Transmural burn syndrome


�
2


�
�
Histology (%)


�
�
�
    Tubular adenoma 


�
13 (19)


�
�
    Villous adenoma 


�
22 (32)


�
�
    Tubulovillous adenoma


�
33 (47.5)


�
�
    Serrated adenoma


�
   1 (1.5)


�
�
    Low-grade dysplasia


�
3 (4)


�
�
    High-grade dysplasia


�
   45 (65.5)


�
�
    Intramucosal cancer


�
   14 (20.5)


�
�
    Invasive cancer


�
  7 (10)


�
�
mm: Millimeters; 0-Ip: Pedunculated lesions; 0-Isp: Semi-pedunculated lesions; 0-Is: Sessile lesions; 0-Ⅱa: Elevated non-polypoid lesions; 0-Ⅱb: Barely perceptible elevated non-polypoid lesions; 0–Ⅱc: Slightly depressed non-polypoid lesions. 





Table 1  Characteristics of patients and colorectal lesions recruited


No. of patients


�
82


�
�
Age (mm ± SD) (range)


�
   62 ± 10 (38-81)


�
�
Sex (M/F)


�
40/42


�
�
Associated extra-intestinal diseases (%)


�
�
�
    Hypertension


�
6 (7.5)


�
�
    Cardiac diseases 


�
3 (3.5)


�
�
    Chronic renal failure 


�
1 (1.5)


�
�
    Neoplasms


�
1 (1.5)


�
�
    Diabetes mellitus


�
1 (1.5)


�
�
    Associated intestinal diseases (%)


�
�
�
    Diverticula


�
            15 (18)


�
�
    Others colorectal lesions


�
            10 (12)


�
�
    Left hemicolectomy


�
3 (3.5)


�
�
Number of lesions


�
82


�
�
Size (mm ± SD) (range)


�
   37 ± 18 (20-100)


�
�
Indication for surgical resection (%)


�
�
�
    Location


�
           36 (44)


�
�
    Size


�
           32 (39)


�
�
    Shape


�
           10 (12)


�
�
    Recurrence


�
             4 (5)


�
�
Shape (%)


�
�
�
    0-Ip


�
           11 (13)


�
�
    0-Isp


�
             1 (1.5)


�
�
    0-Is


�
           17 (21)


�
�
    0–Ⅱa


�
           19 (23)


�
�
    0–Ⅱa + Is


�
           18 (22)


�
�
    0–Ⅱa + Ⅱc


�
           12 (14.5)


�
�
    0–Ⅱb


�
             4 (5)


�
�
Location (%)


�
�
�
    Anorectal junction


�
             4 (5)


�
�
    Rectal


�
7 (8.5)


�
�
    Rectosigmoid junction


�
           14 (17)


�
�
    Sigmoid 


�
           16 (19)


�
�
    Descending colon 


�
             3 (4)


�
�
    Splenic flexure


�
             4 (5)


�
�
    Transverse 


�
3 (3.5)


�
�
    Hepatic flexure


�
           10 (12)


�
�
    Ascending colon 


�
             8 (10)


�
�
    Caecum only


�
             9 (11)


�
�
    Cecum with ileocecal valve involvement


�
3 (3.5)


�
�
    Cecum with appendix orifice involved


�
1 (1.5)


�
�
Biopsy results at the first colonoscopy (%)


�
�
�
    Low-grade dysplasia


�
           18 (22)


�
�
    High-grade dysplasia


�
           64 (78)


�
�
Successful endoscopic resection (%)


�
           69 (84)


�
�
Aborted endoscopic resection (%)


�
           13 (16)


�
�
    Non-lifting sign


�
6


�
�
    Frankly malignant lesions


�
3


�
�
    Difficult position


�
2


�
�
    Very large lesions with difficult position


�
2


�
�
mm: Millimeters; M: Male; F: Female; 0-Ip: Pedunculated lesions; 0-Isp: Semi-pedunculated lesions; 0-Is: Sessile lesions; 0-Ⅱa: Elevated non-polypoid lesions; 0-Ⅱb: Barely perceptible elevated non-polypoid lesions; 0–Ⅱc: Slightly depressed non-polypoid lesions. 








