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Dear Sir, We read the interesting paper by Eliakim et al. [1], reporting for the first time the accuracy with regard to colorectal cancer polyps of the second generation of the PillCam Colon capsule endoscopy (CCE) (Given Imaging, Yoqneam, Israel). The authors showed a sensitivity and specificity of 89 % and 76 % for polyps measuring 6 mm or more, and 88 % and 89 % for polyps of 10 mm or more. Although the sensitivity appears to be substantially improved compared to that of the first-generation CCE [2]
          [3]
          [4]
          [5]
          [6], specificity remains disappointingly low. Considering the low prevalence of significant polyps in a screening setting, this low specificity would result in unnecessary post-CCE colonoscopy in persons with false-positive findings, representing a waste of economic and medical resources. It would also appear quite singular for an endoscopic procedure – with its direct visualization of the gastrointestinal mucosa – to be characterized by suboptimal specificity, when upper and lower conventional endoscopies are usually regarded as having a virtually 100 % specificity.

There are two possible explanations for the apparently low specificity of the second-generation CCE: suboptimal sensitivity of the reference standard colonoscopy, or an imperfect polyp-matching algorithm. In the study by Eliakim et al., conventional colonoscopy was regarded as the gold standard, and patients with positive findings at CCE but negative findings at conventional colonoscopy were counted as false-positive at CCE. The study design provided that a repeat ”unblinded” colonoscopy was offered to all patients with a polyp 10 mm in size or more that was detected at CCE but missed at the first, blinded colonoscopy. It would be expected that detection at repeat colonoscopy of such CCE-detected polyps larger than 10 mm would lead to reclassification of these findings as true-positive at CCE, improving the CCE specificity. Quite surprisingly, however, the authors still classified them as false-positives, rejecting the assumption of an enhanced reference standard, as widely suggested by CT colonography studies [7]. Secondly, polyp matching was apparently based on polyp size. Although the second-generation colon capsule has a system for estimating the size of polyps, this system has never been proven to be accurate. Neither can polyp measurement at conventional colonoscopy be regarded as accurate. Thus, both CCE and colonoscopy might give inaccurate assessments of polyp size, so that it could happen that the two techniques actually describe the same polyp, but the inaccuracy of the measurements prevents adequate matching, resulting in untrue ”false-positive” CCE results.

Analysis of the study by Eliakim et al. suggests that both of these limiting factors may have been present. CCE diagnosed polyps 10 mm or larger that were not reported or were reported differently at conventional colonoscopy in 10 patients [1]
          [8]. In three of these 10 patients, colonoscopy identified findings that were described differently: in two patients CCE-detected polyps were considered to be smaller (6 – 9 mm) at colonoscopy, whilst in the remaining case the CCE-detected polyp was described at conventional colonoscopy as a hemangioma. In the remaining seven patients, a second colonoscopy was offered. Five patients underwent a second colonoscopy. The CCE finding was confirmed in one; in one patient the CCE finding was confirmed although colonoscopy indicated an 8-mm polyp; while in three patients the CCE findings were not confirmed. The remaining two patients were invited to a second colonoscopy that had not already been performed. Therefore, in five out of eight patients CCE was able to correctly diagnose findings that were missed at the initial colonoscopy or only resulted in a different size estimate as compared to colonoscopy, preventing adequate matching. If these five patients were considered as true-positive rather than false-positive cases, the ”real” sensitivity and specificity of the second generation of colon capsule endoscopy for polyps larger than 10 mm would be 92 % and 94 %, respectively.

In summary, although no definitive conclusions can be made, it seems that this new CCE has substantially better accuracy values than the first version. These improvements, especially in relation to specificity, might be even higher after a careful re-evaluation of conventional colonoscopy and the polyp-matching algorithm. In fact, some of the cases described as false positives at CCE should be better classified as false negatives at conventional colonoscopy ([Fig. 1]).






          


            
Fig. 1 A ”false-positive” CCE finding in our experience. The patient is a man who was included in a clinical trial and underwent second-generation colon capsule endoscopy for hematochezia. a The colon capsule detected a 14-mm pedunculated polyp in the left colon. b Conventional colonoscopy confirmed a pedunculated sigmoid polyp, although it indicated a size of 11 mm. c Distal to the first finding, the colon capsule detected another 7-mm polyp that was not confirmed at conventional colonoscopy and was therefore considered as a ”false-positive” capsule endoscopy finding. However, although the finding was formally classified as a false positive on capsule endoscopy, it would have been better classified as a false negative on conventional colonoscopy.

        

Moreover, matching between the two techniques on the basis of polyp size alone should be performed with caution as it potentially may underestimate the accuracy of CCE, giving rise to a need for new CCE-dedicated matching algorithms.
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