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BACKGROUND AND AIMS:



Colonoscopy is the best available method to detect and remove colonic polyps and therefore serves as the gold standard for less invasive tests such as virtual colonoscopy. Although gastroenterologists agree that colonoscopy is not infallible, there is no clarity on the numbers and rates of missed polyps. The purpose of this systematic review was to obtain summary estimates of the polyp miss rate as determined by tandem colonoscopy.



METHODS:



An extensive search was performed within PUBMED, EMBASE, and the Cochrane Library databases to identify studies in which patients had undergone two same-day colonoscopies with polypectomy. Random effects models based on the binomial distribution were used to calculate pooled estimates of miss rates.



RESULTS:



Six studies with a total of 465 patients could be included. The pooled miss rate for polyps of any size was 22% (95% CI: 19–26%; 370/1,650 polyps). Adenoma miss rate by size was, respectively, 2.1% (95% CI: 0.3–7.3%; 2/96 adenomas ≥10 mm), 13% (95% CI: 8.0–18%; 16/124 adenomas 5–10 mm), and 26% (95% CI: 27–35%; 151/587 adenomas 1–5 mm). Three studies reported data on nonadenomatous polyps: zero of eight nonadenomatous polyps ≥10 mm were missed (0%; 95% CI: 0–36.9%) and 83 of 384 nonadenomatous polyps 5% of mucosal area obscured) as an exclusion criterion. The distribution of indications for colonoscopy is given in Table 1. The proportion of screenees among the different studies varied from 0% in the study of Rex et al. and Matsushita et al. to 41% in the study by Harrison et al.; it was not reported in two studies. The study of Matsushita et al. included only patients in whom polyps were detected by previous examinations. Based on the indications for colonoscopy, we judged the population as high risk for polyps in two studies (8, 11) medium to high risk in one study (10), and one study as medium to low risk (13). No qualification was possible in two studies because of insufficient reporting on indications for colonoscopy. A randomized design comparing different colonoscopic techniques (using the miss rate determined by tandem colonoscopy as the primary outcome) was used in five of the
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six cohorts in our study. Colonoscopic techniques that were evaluated included: standard forward view versus retroflexed view (13), wide angle versus standard view (12), with transparent cap versus without (11), and a change in body position (10) of patients during colonoscopy. None of these randomized studies reported a significant difference between the techniques being compared. Given the absence of significant effects on miss rate, we combined the data of the different intervention arms in each trial. The study by Hixson et al. was the only “standard” cohort study in which patients scheduled to undergo routine outpatient colonoscopy received two colonoscopies without randomization. We observed substantial differences in the prevalence of polyps between the study populations. The mean number of polyps per patient ranged from 1.2 to 5.0 (Table 1). In the study by Harrison the colonoscopic examination was limited to the proximal colon. The number of polyps detected in the distal colon was not reported, which largely explains the low number of polyps per patient. None of the other studies elucidated whether the high mean numbers of polyps were attributable to a small number of patients with many polyps or whether the polyps were evenly distributed among patients. Miss Rate All Polyps The miss rates of the individual studies are presented in Figure 2. The six studies reported a total of 1,650 polyps of all types and all sizes. Overall, 370 of the 1,650 polyps were seen at the second colonoscopy only. The pooled miss rate was 21% (95% CI: 14–30%), but Figure 2 shows a substantial amount of heterogeneity (Q-test for heterogeneity p value < 0.0001). One possible explanation for the variation in miss rate across studies is a difference in the prevalence. To test whether there was an association between polyp prevalence and miss rate, we included this parameter as a covariate in our mixed model. The study by Harrison was excluded from the analysis because we were not able to retrieve the total number of polyps in the whole colon. There was a moderate, but nonsignificant effect (p value = 0.12) between the mean number of polyps per patient and the observed miss rate. Miss Rate by Type Information on nonadenomatous polyps was missing in the report by Matsushita et al. In Figure 3, the miss rate in the remaining five cohorts is presented stratified by type (adenomatous and nonadenomatous). The pooled miss rate of nonadenomatous polyps was higher (27%) compared to adenomas (22%), but this difference was not statistically significant (p value = 0.49). Miss Rate by Size The most commonly reported categories of polyp size were 1–5 mm, 5–10 mm, and ≥10 mm, which were available in all cohorts except for the study by Matsushita et al. None of the studies reported the miss rate of nonadenomatous polyps using these three size categories. Therefore, Figure 4 presents the pooled miss rate with 95% confidence intervals by size
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van Rijn et al.



Table 1. General Characteristics and Clinical Features of the Six Included Studies Involving 465 Patients Hixson



Rex et al.



Matsushita et al.



Rex et al. (I)



Rex et al. (II)



Harrison et al.



Study Year 1991 1997 1998 2003 2003 2004 Center Multi Single Single Single Single Multi Setting Academic/veterans Academic Academic Academic Academic Academic/private Study Design Cohort Trial Trial Trial Trial Trial Number of patients 90 183 24 20 50 98 Mean age 65 62 58 Nr 61 58 Range 37–92 Nr 42–77 Nr 39–87 42–83 Male 99% 62% 63% Nr 76% 46% Number of endoscopists 2 1 1 3 2 3 Anatomical Region Whole colon Whole colon Whole colon Whole colon Whole colon Proximal colon Number of incomplete exam 0 4 3 0 2 2 Coecum reach 100% 98% 88% 100% 96% 98% Indications for colonoscopy Screening 0 7% 0 Nr Nr 41% Family history of colon carcinoma 0 0 0 Nr Nr 6% Follow-up of polyps 32% 38% 0 Nr Nr 29% Follow-up of colon carcinoma 4% 0 0 Nr Nr 0 Hematochezia 6% 11% 0 Nr Nr 17% Change of bowel habits/diarrhea 0 3% 0 Nr Nr 4% Rectal/abdominal pain 1% 6% 0 Nr Nr 0 Constipation 0 0 0 Nr Nr 0 Fe deficiency 9% 4% 0 Nr Nr 0 IBD 2% 0 0 Nr Nr 0 Other signs & symptoms 1% 2% 0 Nr Nr 0 Positive heme test in stool 17% 16% 0 Nr Nr 1% Polyps on sigmoidoscopy 28% 14% 100% Nr Nr 0 or barium enema Estimated population risk∗ High Medium to high Maximal Nr Nr Low to Medium Mean no. of polyps/patient 4.6 3.8 3.8 4.0 5.0 1.2 Nr = not reported, IBD = inflammatory bowel disease. ∗ Qualitative estimation of pretest risk of the polyp prevalence in each study, based on the distribution of indications for colonoscopy.



for adenomas only. The adenoma miss rate increased significantly with smaller size from 2% (large adenomas ≥10 mm) to 13% for adenomas 5–10 mm (p value = 0.012), and to 26% for small adenomas 1–5 mm (p value = 0.0001). From a total of 96 large adenomas (≥10 mm), two were detected during the second examination only. Both were reported within the same study by Rex et al. in which the total number of large adenomas was 32 (miss rate 6%). The remaining studies reported a total of 64 adenomas ≥10 mm, all detected at the first examination and therefore, a miss rate of zero. For nonadenomatous polyps, two studies involving 376 polyps in 160 patients used a categorization of large (≥10 mm) versus small ( 
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