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Introduction

Patients with ulcerative colitis (UC) have an increased risk for colorectal cancer (CRC) compared to the general population 1 . Cancer in UC occurs at a younger age and increases with time, approaching 18% after 30 years of disease 1 . This increased risk has prompted both the North American and UK gastroenterology societies to recommend cancer prevention strategies 2;3 throughout the colon has been the mainstay of conventional surveillance practice. Surveillance colonoscopy requires multiple biopsies, to be taken and processed which is tedious, expensive and time consuming. It has been estimated that at least 33 biopsies are needed to achieve 90% confidence to detect dysplasia if it is present [START_REF] Rubin | DNA aneuploidy in colonic biopsies predicts future development of dysplasia in ulcerative colitis[END_REF] . Surveillance colonoscopy practices are not uniform and less than 10 biopsies were noted to be taken based on gastroenterologists self reported practices for colonoscopic surveillance for UC [START_REF] Eaden | How gastroenterologists screen for colonic cancer in ulcerative colitis: an analysis of performance[END_REF] . The focus of dysplasia in UC is flat and multifocal and can be easily overlooked with conventional white light endoscopy [START_REF] Itzkowitz | Diagnosis and management of dysplasia in patients with inflammatory bowel diseases[END_REF] . There is growing evidence that the yield of surveillance can be improved by addition of newer endoscopic methods that enhance the detection of subtle mucosal abnormalities like chromoendoscopy (CE) and autofluoresence with narrow band imaging [START_REF] Van Den Broek | Endoscopic tri-modal imaging for surveillance in ulcerative colitis: randomised comparison of high-resolution endoscopy and autofluorescence imaging for neoplasia detection; and evaluation of narrow-band imaging for classification of lesions[END_REF] . CE refers to the topical application of dyes or pigments to improve detection and delineation of surface abnormalities and is an inexpensive adjunct to conventional endoscopy. It has been shown to be useful in the detection of flat adenomas in the sporadic setting as well as in patients with familial polyposis syndromes 8;9 . There is increasing evidence that most dysplasia in UC is associated with visible mucosal abnormalities 10;11 . This has in turn led to increasing use of endoscopic resection techniques to treat areas of raised, visible dysplasia in patients with UC, without the need for colectomy [START_REF] Hurlstone | Endoscopic mucosal resection for flat neoplasia in chronic ulcerative colitis: can we change the endoscopic management paradigm[END_REF] . There is therefore a need to improve detection techniques during surveillance endoscopy and CE has been advocated as a promising method. However despite several studies showing the utility of CE in detecting subtle mucosal abnormalities in CE, this technique has not been widely accepted in routine clinical practice. The aim of the present study was to perform a metaanalysis of the published studies to compare the diagnostic yield of CE with standard white light endoscopy in the detection of dysplasia or cancer in patients with colonic IBD.

Methods

Search strategy

We searched the electronic databases including Pubmed (1965-February2010), Embase (1974-February 2010) and Ovid (1965-February 2010), Cumulative index to nursing and allied health (CINAHL, 1982-February 2010), Zetoc (1993-February 2010), Ingenta (1991-February2010). The search terms were (chromoendoscopy or chromoscopy or dye spraying) and (ulcerative colitis or inflammatory bowel disease). We hand searched the reference lists of all articles selected from the electronic database search.

Study selection

Studies were included if they met the inclusion criteria: they should have prospectively included patients with colonic inflammatory bowel disease undergoing surveillance colonoscopy and compared CE with standard WLE and be published as a full journal article. We did not confine our search or selection of studies to English language publications. Data from included studies were independently extracted by two investigators (VS and JM) using predefined criteria and a standardized proforma. Information was collected on outcomes and characteristics of the studies. Agreement between the investigators was greater than 95% and differences between the datasets were resolved by discussion. All studies included had sufficient information to allow the calculation of yield of dysplasia (and 95% CI's).

Meta-analysis

We performed a meta-analysis of the following outcomes yield of detecting any dysplastic lesions, differences in proportion of lesions detected by targeted biopsies, differences in proportion of flat lesions detected, differences in proportion of dysplastic lesions detected by random biopsy alone (miss rates) and time taken for the procedure. Lesions classified as indefinite for dysplasia were not included in the analysis. For each comparison between CE and standard white light endoscopy, the incremental yield (IY) or proportion of lesions detected by CE was calculated by subtracting the yield (or proportion of lesions) of standard white light endoscopy (WLE) from that of CE, and a 95% confidence interval (CI) was calculated. Number needed to test (NNT) for one IY was calculated as the inverse of IY. For time of procedure the pooled weighted mean difference was calculated. A fixed effects model was used unless there was significant heterogeneity, in which case the DerSimonian-Laird random effects model was used [START_REF] Dersimonian | Meta-analysis in clinical trials[END_REF] . Comprehensive Meta Analysis version 2.2 (Biostat, Englewood, NJ) statistical package was used for the data analysis.

Heterogeneity and sensitivity analysis

We used the Cochran's Q to test heterogeneity among pooled estimates [START_REF] Cochrane | The combination of estimates from different experiments[END_REF] . Statistical heterogeneity was also measured by the I 2 statistic that quantifies the proportion of inconsistency in individual studies that cannot be explained by chance [START_REF] Higgins | Measuring inconsistency in meta-analyses[END_REF] . Values of I 2 equal to 25%, 50%, and 75% represent low, moderate, and high heterogeneity, respectively. Finally in order to exclude an excessive influence of any one study we evaluated whether exclusion of each study substantially affected the magnitude or statistical significance of the summary odds ratio. To test for publication bias we used a test for asymmetry of the funnel plot proposed by Egger et.al [START_REF] Egger | Bias in meta-analysis detected by a simple, graphical test[END_REF] . This test detects funnel plot asymmetry by determining whether the intercept deviates significantly from zero in a regression of the normalized effect estimate (estimate divided by the standard error) again precision (reciprocal of the standard error of the estimate) weighted by the reciprocal of the variance of the estimate. The quality of the studies was assessed using the Quality Assessment of Diagnostic Accuracy Studies (QUADAS) tool 17 . The tool is based on a 14-item questionnaire, with each item having the response "yes," "no," or "unclear." The tool does not incorporate a global quality score [START_REF] Whiting | The development of QUADAS: a tool for the quality assessment of studies of diagnostic accuracy included in systematic reviews[END_REF] . Quality assessment of studies was done by two reviewers independently (V.S. and J.M.) and discrepancies in interpretation were resolved by consensus. The influence of the following factors on the trial outcome and on the heterogeneity of the analyses was assessed with meta-regression analysis [START_REF] Thompson | How should meta-regression analyses be undertaken and interpreted?[END_REF] where sufficient data were available: whether a separate control arm was used, number of endoscopists, use of magnifying scopes, type of dye used and whether targeted or pancolonic dye spraying was done.

Results

Characteristics of selected studies

Our Pubmed search retrieved 81 potentially relevant articles. Figure 1 provides a flowchart, of the fate of the articles. No additional articles were retrieved from the other search strategies. Table 1 lists all the included studies and their characteristics. The quality of the studies assessed by the QUADAS tool is listed in Table 2. All 6 studies provided data on the yield of detection of dysplasia (low or high grade). In only 2 of the studies were any patients with invasive cancer detected. Both Kiesslich et al [START_REF] Kiesslich | Methylene blue-aided chromoendoscopy for the detection of intraepithelial neoplasia and colon cancer in ulcerative colitis[END_REF] and Hurlstone et al. [START_REF] Hurlstone | Indigo carmine-assisted highmagnification chromoscopic colonoscopy for the detection and characterisation of intraepithelial neoplasia in ulcerative colitis: a prospective evaluation[END_REF] had 3 cancers detected in the CE group and 1 cancer in the WLE group respectively and all cancers were detected in white light mode before dye spraying was done. All 6 studies [START_REF] Kiesslich | Methylene blue-aided chromoendoscopy for the detection of intraepithelial neoplasia and colon cancer in ulcerative colitis[END_REF][START_REF] Hurlstone | Indigo carmine-assisted highmagnification chromoscopic colonoscopy for the detection and characterisation of intraepithelial neoplasia in ulcerative colitis: a prospective evaluation[END_REF][START_REF] Kiesslich | Chromoscopy-guided endomicroscopy increases the diagnostic yield of intraepithelial neoplasia in ulcerative colitis[END_REF][START_REF] Marion | Chromoendoscopy-targeted biopsies are superior to standard colonoscopic surveillance for detecting dysplasia in inflammatory bowel disease patients: a prospective endoscopic trial[END_REF][START_REF] Matsumoto | Chromoscopy might improve diagnostic accuracy in cancer surveillance for ulcerative colitis[END_REF][START_REF] Rutter | Pancolonic indigo carmine dye spraying for the detection of dysplasia in ulcerative colitis[END_REF] provided data on targeted lesion detection and 4 studies 19-21;24 provided data on flat lesion detection and 4 studies [START_REF] Kiesslich | Methylene blue-aided chromoendoscopy for the detection of intraepithelial neoplasia and colon cancer in ulcerative colitis[END_REF][START_REF] Hurlstone | Indigo carmine-assisted highmagnification chromoscopic colonoscopy for the detection and characterisation of intraepithelial neoplasia in ulcerative colitis: a prospective evaluation[END_REF][START_REF] Kiesslich | Chromoscopy-guided endomicroscopy increases the diagnostic yield of intraepithelial neoplasia in ulcerative colitis[END_REF][START_REF] Marion | Chromoendoscopy-targeted biopsies are superior to standard colonoscopic surveillance for detecting dysplasia in inflammatory bowel disease patients: a prospective endoscopic trial[END_REF] provided data on time taken for procedure. 4 studies [START_REF] Kiesslich | Methylene blue-aided chromoendoscopy for the detection of intraepithelial neoplasia and colon cancer in ulcerative colitis[END_REF][START_REF] Hurlstone | Indigo carmine-assisted highmagnification chromoscopic colonoscopy for the detection and characterisation of intraepithelial neoplasia in ulcerative colitis: a prospective evaluation[END_REF][START_REF] Kiesslich | Chromoscopy-guided endomicroscopy increases the diagnostic yield of intraepithelial neoplasia in ulcerative colitis[END_REF][START_REF] Rutter | Pancolonic indigo carmine dye spraying for the detection of dysplasia in ulcerative colitis[END_REF] included patients with ulcerative colitis of over 8 years duration (in remission), 1 study 23 included patients with pancoltiis over 5 years duration and 1 study [START_REF] Marion | Chromoendoscopy-targeted biopsies are superior to standard colonoscopic surveillance for detecting dysplasia in inflammatory bowel disease patients: a prospective endoscopic trial[END_REF] included patients with extensive ulcerative colitis and Crohn's colitis involving more than 1/3 rd of the colon. The magnifying endoscopes used in the Kiesslich et.al. [START_REF] Kiesslich | Methylene blue-aided chromoendoscopy for the detection of intraepithelial neoplasia and colon cancer in ulcerative colitis[END_REF] study (Pentax Zoom EC3831 FZ and Olympus Q160 ZI) and Hurlstone et.al. [START_REF] Hurlstone | Indigo carmine-assisted highmagnification chromoscopic colonoscopy for the detection and characterisation of intraepithelial neoplasia in ulcerative colitis: a prospective evaluation[END_REF] study (Olympus C240Z ) were all standard definition scopes. All the other studies also used non zoom standard definition scopes.

Detection of any dysplasia

6 studies [START_REF] Kiesslich | Methylene blue-aided chromoendoscopy for the detection of intraepithelial neoplasia and colon cancer in ulcerative colitis[END_REF][START_REF] Hurlstone | Indigo carmine-assisted highmagnification chromoscopic colonoscopy for the detection and characterisation of intraepithelial neoplasia in ulcerative colitis: a prospective evaluation[END_REF][START_REF] Kiesslich | Chromoscopy-guided endomicroscopy increases the diagnostic yield of intraepithelial neoplasia in ulcerative colitis[END_REF][START_REF] Marion | Chromoendoscopy-targeted biopsies are superior to standard colonoscopic surveillance for detecting dysplasia in inflammatory bowel disease patients: a prospective endoscopic trial[END_REF][START_REF] Matsumoto | Chromoscopy might improve diagnostic accuracy in cancer surveillance for ulcerative colitis[END_REF][START_REF] Rutter | Pancolonic indigo carmine dye spraying for the detection of dysplasia in ulcerative colitis[END_REF] involving 1277 patients of whom 153 patients had either any grade of dysplasia (low or high) were included in the analysis. The pooled incremental yield (IY) of CE over WLE for the detection of any grade of dysplasia on a per patient basis was 7% (95% CI 3.2% to 11.3%). The number needed to treat (NNT) to detect one extra patient with dysplasia or cancer was14. Figure 2 shows the Forest Plot of the pooled incremental yield of CE over WLE for the selected studies. A random effects model was used as the heterogeneity was moderate (Cochran's Q =8.1, p=0.14 and I 2 =38%). Excluding each study in turn did not result in loss of statistical significance of the pooled IY.

Publication bias was excluded by the funnel plot (Figure 3) and regression asymmetry (p=0.53, intercept = -0.99 and 95% CI: -5.02 to 3.03). Mixed effects meta-regression analysis using an unrestricted maximum likelihood model showed that the method of randomization (patients acting as their own controls versus 2 separate groups undergoing CE or WLE), use of magnification scopes and targeted dye spraying were significant predictor of heterogeneity.(Table 3) Pooling studies which used 2 separate groups of patients for WLE and CE, or used targeted dye spray, or used magnification colonoscopes did not result in loss of significance of the pooled IY, and there was no heterogeneity between these studies with an I 2 of 0 for each grouping. Yield of any dysplasia from targeted biopsies 6 studies [START_REF] Kiesslich | Methylene blue-aided chromoendoscopy for the detection of intraepithelial neoplasia and colon cancer in ulcerative colitis[END_REF][START_REF] Hurlstone | Indigo carmine-assisted highmagnification chromoscopic colonoscopy for the detection and characterisation of intraepithelial neoplasia in ulcerative colitis: a prospective evaluation[END_REF][START_REF] Kiesslich | Chromoscopy-guided endomicroscopy increases the diagnostic yield of intraepithelial neoplasia in ulcerative colitis[END_REF][START_REF] Marion | Chromoendoscopy-targeted biopsies are superior to standard colonoscopic surveillance for detecting dysplasia in inflammatory bowel disease patients: a prospective endoscopic trial[END_REF][START_REF] Matsumoto | Chromoscopy might improve diagnostic accuracy in cancer surveillance for ulcerative colitis[END_REF][START_REF] Rutter | Pancolonic indigo carmine dye spraying for the detection of dysplasia in ulcerative colitis[END_REF] involving 1277 patients were included in the analysis. The differences in proportion of lesions detected by targeted biopsies between CE and WLE methods were pooled to give the increase in proportion of targeted lesions detected by CE. The pooled increase in targeted dysplastic (low or high grade) lesion detection of CE over WLE for was 44% (95% CI 28.6-59.1%). Figure 4 shows the Forest Plot of the pooled increase in proportion of lesions detected by targeted biopsies of CE over WLE for the selected studies. A random effects model was used as the heterogeneity was moderate (Cochran's Q =9.1, p=0.1 and I2 =45.03%). Excluding each study in turn did not result in loss of statistical significance of the pooled IY. Publication bias was excluded by Egger's regression asymmetry test (p=0.93, intercept = -0.23 and 95% CI: -7.3 to 6.8). Mixed effects meta-regression analysis using an unrestricted maximum likelihood model showed that the method of randomization (patients acting as their own controls versus 2 separate groups undergoing CE or WLE), dye used (IC or MB) and number of endoscopists n the study (single or multiple) were the significant predictors of heterogeneity.(Table 3) Including only studies which had high QUADAS scores, used methylene blue dye spray and had multiple endoscopists did not result in loss of significance of the pooled increase in proportion of dysplastic lesions detected by targeted biopsies, and there was no heterogeneity between the studies with an I 2 of 0 for each grouping.

Detection of flat lesions

4 studies 19-21;24 involving 1118 patients were included in the analysis. The differences in proportion of flat dysplastic lesions detected by CE and WLE methods were pooled to give the increase in proportion of flat dysplastic lesions detected by CE. The pooled increase in flat dysplastic (low or high grade) lesion detection of CE over WLE for was 27% (95% CI 11.2-41.9%). Figure 5 shows the Forest Plot of the pooled increase in proportion of flat dysplastic lesions detected by CE over WLE for the selected studies. A fixed effects model was used as the heterogeneity was low (Cochran's Q =1, p=0.8 and I2 =0%). Excluding each study in turn did not result in loss of statistical significance of the pooled differences in proportions of flat lesions detected. Publication bias was excluded by Egger's regression asymmetry test (p=0.18, intercept = 1.44 and 95% CI: -1.6 to 4.5).

Miss rates

4 studies 19;21-23 involving 1075 patients that provided data on the miss rates (lesions found only on random biopsies) of lesions between CE and WLE. The differences in proportion of dysplasic lesions detected by random biopsy alone by CE and WLE methods were pooled to give the reduction in proportion of dysplastic lesions noted only on random biopsy. The pooled reduction in dysplastic lesions detected by random biopsy alone of CE over WLE was -40% (95% CI -52.8 to -27%). A fixed effects model was used as the heterogeneity was low (Cochran's Q =3.3, p=0.3 and I2 =9.3%).

Excluding each study in turn did not result in loss of statistical significance of the pooled differences in proportions of lesions detected by random biopsies alone. Publication bias was excluded by Egger's regression asymmetry test (p=0.9, intercept = -2.7 and 95% CI: -11.4 to 10.9).

Duration of the procedure

4 studies [START_REF] Kiesslich | Methylene blue-aided chromoendoscopy for the detection of intraepithelial neoplasia and colon cancer in ulcerative colitis[END_REF][START_REF] Hurlstone | Indigo carmine-assisted highmagnification chromoscopic colonoscopy for the detection and characterisation of intraepithelial neoplasia in ulcerative colitis: a prospective evaluation[END_REF][START_REF] Kiesslich | Chromoscopy-guided endomicroscopy increases the diagnostic yield of intraepithelial neoplasia in ulcerative colitis[END_REF][START_REF] Marion | Chromoendoscopy-targeted biopsies are superior to standard colonoscopic surveillance for detecting dysplasia in inflammatory bowel disease patients: a prospective endoscopic trial[END_REF] involving 1120 patients provided data on duration of the procedure. The time for CE was significantly longer than WLE. The pooled weighted difference in means between CE and WLE was 11 minutes (95%CI 10 minutes 15 seconds to 11minutes 43 seconds). A fixed effects model was used as the heterogeneity was low (Cochran's Q =2.8, p=0.4 and I 2 =0%). Excluding each study in turn did not result in loss of statistical significance of the pooled differences in means. Publication bias was excluded by Egger's regression asymmetry test(p=0.96, intercept = 0.05 and 95% CI: -4.3 to 4.4).

False positive results

4 studies provided data on rates of false positive results with CE. When lesions were evaluated with zoom endoscopy 6/118 (5%) [START_REF] Kiesslich | Methylene blue-aided chromoendoscopy for the detection of intraepithelial neoplasia and colon cancer in ulcerative colitis[END_REF] and 15/288 (5.2%) [START_REF] Hurlstone | Indigo carmine-assisted highmagnification chromoscopic colonoscopy for the detection and characterisation of intraepithelial neoplasia in ulcerative colitis: a prospective evaluation[END_REF] of lesions detected with CE were false positive.

The specificity of CE (88.5%) and white light colonoscopy (90%)were similar in the study by Matsumoto et.al [START_REF] Matsumoto | Chromoscopy might improve diagnostic accuracy in cancer surveillance for ulcerative colitis[END_REF] . In the study by Rutter et.al. [START_REF] Rutter | Pancolonic indigo carmine dye spraying for the detection of dysplasia in ulcerative colitis[END_REF] 4.1% of the leisosn detected by white light endoscopy had dysplasia compared to 6.1% of the lesions detected by CE.

Discussion

Principal findings

With the growing role of endoscopic mucosal resection of dysplastic lesions in patients with UC (12), the importance of careful and complete surveillance colonoscopies in these patients cannot be overemphasized. Dye spraying or chromoendoscopy is now being increasingly recommended for this purpose [START_REF] Itzkowitz | Diagnosis and management of dysplasia in patients with inflammatory bowel diseases[END_REF] , but there is still poor utilization of this technique in routine clinical practice. Narrow band imaging which could offer similar enhancement of the mucosal detail has not been shown to be better than conventional colonoscopy for detection of dysplasia [START_REF] Dekker | Narrow-band imaging compared with conventional colonoscopy for the detection of dysplasia in patients with longstanding ulcerative colitis[END_REF] . The results suggest that the incremental yield of CE for detecting any dysplasia or cancer is 7% (NNT of 14.3). The increase in yield was at the cost of adding a mean of almost 11 minutes to the procedure time. CE missed fewer dysplastic lesions (40% less than WLE) and had a better targeted yield (44% more). The increase in proportion of flat lesions picked up by CE was 27%. CE is therefore preferable to WLE for dysplasia detection during surveillance endoscopies of patients with colonic IBD.

Clinical implications

The increased rates of targeted yield of dysplastic lesions by CE suggest that CE could help detect dysplastic lesions for EMR and recue need for colectomy. However while the results from this metaanalysis suggest that CE would be preferable to standard WLE, there is still a need for random biopsies as CE was also shown to miss dysplastic lesions unless random biopsies are taken. The addition of endomicroscopy to the CE protocol has been shown to reduce the need for biopsies by 90% and may be the way forward in improving the yield from individual biopsies [START_REF] Rutter | Pancolonic indigo carmine dye spraying for the detection of dysplasia in ulcerative colitis[END_REF] .

3 of the 6 included studies used methylene blue for the dye spray. There have been concerns about the potential of methylene blue to induce DNA damage with white light exposure. The long term implications of these DNA changes in patients with UC are still not known. Indigo carmine on the other hand has been shown to be safer and not induce similar DNA damage but is expensive. A cost effectiveness analysis taking into account the costs of the dyes used and the spray catheter needs to be done before advocating the use of this technique for all patients.

All the studies done so far used standard definition conventional endoscopes for white light endoscopy. Use of high definition colonoscopes has been shown to improve the detection of colonic polyps during routine colonoscopy. [START_REF] Buchner | High-definition colonoscopy detects colorectal polyps at a higher rate than standard white-light colonoscopy[END_REF] The utility of high definition endoscopes in detecting dysplastic lesions during surveillance of ulcerative colitis has not been studied so far. Studies comparing high definition colonoscopy with and without CE need to be done to determine if the extra time needed for CE would improve dysplasia detection over HD colonoscopy as well which is fast becoming standard colonoscopy practice. CE increases the detection of dysplasia but the majority of lesions detected by these studies were low grade dysplasia. There is still debate on the best approach to treating patients with low grade dysplasia, and the long term clinical outcomes are not yet established. There is concern that in at least some of the cases detection of lesions with low grade dysplasia could lead to unnecessary endoscopic resection or surgery.

Study limitations

As with any meta-analysis, there are possible limitations in combining results from separate trials.

Besides minor variations in inclusion and exclusion criteria, factors such as relative proportion of patients with dysplasia included in each study, differences in application technique (pancolonic versus targeted dye spray), dye contact time, operator experience, and interpretation of staining certainly have contributed to some of the heterogeneity in our analysis.

The fates of indeterminate and uninterpretable results have not been reported by most of the studies included which could lead to a biased assessment of the test characteristics. The correlation between lesions classified as indeterminate for dysplasia and true disease status has not yet been clarified and omission of these lesions could have biased the results. Sample sizes in the included studies were quite small and potentially subject to selection bias. By pooling of the data from individual small studies, selection bias may have been amplified. The technique of CE itself is operator dependant and the inter-observer variability of dysplastic lesions detected by CE has not been studied so far. CE combined with magnification endoscopy provides better results and as only 2 of the 6 studies used magnification endoscopy, the yield from CE may have been underestimated. 

Conclusions

In summary CE is superior to WLE for dysplasia detection in patients with colonic IBD undergoing surveillance colonoscopy. IY of CE over WLE is 7% for all dysplastic lesions, primarily due to increased yield of targeted biopsies from visualization of additional lesions by CE. As this analysis was designed to evaluate the yield of CE and WLE, it is not clear whether these results will translate into superior patient outcomes with CE. Randomized controlled trials are needed to clarify this issue. Section/topic # Checklist item Reported on page # Risk of bias across studies 15 Specify any assessment of risk of bias that may affect the cumulative evidence (e.g., publication bias, selective reporting within studies).
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 1 Figure 1: Flow chart of articles selected from Pubmed search
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 234 Figure 2: Forest Plot showing incremental yield of chromoendoscopy over standard white light endoscopy in detection of any dyspalsia Figure 3: Funnel plot for publication bias of studies comparing chromoendoscopy with standard white light endoscopy for detection of any dysplasia in colonic IBD Figure 4: Forest plot showing differences in proportion of dysplastic lesions identified by targeted biopsy between chromoendoscopy and standard white light endoscopy.
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 5 Figure 5: Forest plot showing differences in proportion of dysplastic flat (non-polypoid) lesions detected by chromoendoscopy and standard white light endoscopy.
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Table 1 :

 1 Characteristics of the studies included in the meta-analysis of the diagnostic yield of dysplastic lesions with chromoendoscopy (CE) and standard white light endoscopy (WLE) in patients with ulcerative colitis.

	Author(ref)	Year Country	No of	Dye	Type of CE	Magnification Study Design	No. of	No. of	QUADAS
			endoscopists					patients	patients	score
								included	with	
									dysplasia	
	Kiesslich (19) 2003 Germany Multiple	MB	pancolonic	Yes	Randomized 1:1	165	19	12
	Matsumoto	2003 Japan	Single	IC	pancolonic	No	Prospective	57	12	11
	(23)						cohort, WLE			
							followed by CE			
	Rutter (24)	2004 UK	Single	IC	pancolonic	No	Prospective	100	7	11
							cohort, WLE			
							followed by CE			
	Hurlstone	2005 UK	Single	IC	targeted	Yes	Prospective, non-	700	81	11
	(20)						randomized, CE			
							compared to			
							different group of			
							controls			
	Kiesslich (21) 2007 Germany Multiple	MB	pancolonic	No	Randomized 1:1	153	15	12
	Marion (22) 2008 USA	Multiple	MB	pancolonic	No	Prospective	102	19	11
							cohort, WLE			
							followed by CE			
	MB: methylene blue and IC: indigo carmine							

Table 2 :

 2 Application of the Quality Assessment of Diagnostic Accuracy Studies (QUADAS) tool to the six studies included in the meta-analysis.

	Authors	1	2	3	4	5	6	7	8	9	10	11	12	13	14
	Kiesslich 03														
	Matsumoto														
	Rutter														
	Hurlstone														
	Kiesslich 07														
	Marion														

Table 3 .

 3 Meta-regression analysis to identify sources of heterogeneity among studies comparing chromoendoscopy (CE) and standard white light endoscopy for detecting any dysplasia and targeted yield of dysplasia

	Factors	magnification		Dye used		Pancolonic or		No. of		single or two		QUADAS score
		endoscopes (no or	(methylene blue or	targeted CE		Endoscopists (1 or	different groups	(≥12 or <12)	
		yes)		indigo carmine)			>1)					
	Outcome	Incremental	p	Incremental	p	Incremental	p	Incremental	p	Incremental	p	Incremental	p
		yield	value	yield	value	yield	value	yield	value	yield	value	yield	value
	Dysplasia	0.07(0.03)	0.01	0.0(0.03)	0.99	0.00(0.06)	0.99	0.00(0.03)	0.99	0.06(0.03)	0.04	0.00(0.06)	0.99
	Targeted yield	-0.15(0.11)	0.16	-0.24(0.11) 0.03	0.02(0.11)	0.86	-0.24(0.12)	0.04	-0.18(0.11)	0.09	-0.3(0.13)	0.02
	of dysplasia												

Table 1

 1 Risk of bias within studies19 Present data on risk of bias of each study and, if available, any outcome level assessment (see item 12).
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 1 

4/ N/A
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4
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3/4
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4
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4

Summary measures 13 State the principal summary measures (e.g., risk ratio, difference in means).
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2 ) for each meta-analysis.
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