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Message

The worldwide implementation of bowel cancer
screening programmes (BCSPs) results in a growing
number of early T1 colorectal cancers (T1 CRCs).
Successful treatment of T1 CRCs starts with accurately recognising these lesions during endoscopy.
This study performed in the Dutch BCSP showed
that endoscopists correctly diagnosed T1 CRCs in
only 39% of 92 cases (95% CI 30 to 49) and that
this limited diagnostic accuracy of optical diagnosis
resulted in different treatment outcomes. In patients
with T1 CRCs that were optically not diagnosed as
cancer and treated locally, adjuvant surgery was
performed in 41% of cases, compared with 11% of
patients with T1 CRCs that were correctly optically
diagnosed (p=0.02).

In more detail

In this prospective multicentre study (trial registration number: NTR4635, NCT02407925), endoscopists accredited for fecal immunochemical test
(FIT)-
positive colonoscopies within the Dutch
BCSP were trained in optical diagnosis with our
validated National Institute for Health and Care
Excellence (NICE)-
WASP (Workgroup serrAted
polypS and Polyposis) module (online supplementary material 1 for full methods).1 2 A total of 27
endoscopists completed the training successfully
and entered the prospective study, in which the
endoscopists as well as pathologists reported their
findings in a predefined structure. This facilitated
high-
quality data collection and ensured collection of exact data on all aspects of each detected
lesion as location, size, Paris morphology, optical
diagnosis (colorectal cancer (CRC), adenoma,
hyperplastic polyp, sessile serrated lesion or other),
endoscopic treatment method (biopsy, cold or hot
snare polypectomy, endoscopic mucosal resection,
biopsy for diagnosis or no treatment), completeness
of resection and whether a tattoo was placed. Participating endoscopists recorded optical diagnosis
using narrow band imaging in all consecutive FIT-
positive colonoscopies for the Dutch BCSP during
1 year. Local treatment was defined as endoscopic
resection or transanal endoscopic microsurgery. For
all patients initially diagnosed with T1 CRCs, the
original H&E staining slides were collected from
local hospitals and reviewed. A specialist GI pathologist performed a blinded pathology review on the

original slides to corroborate initial diagnosis and
provide complete histological information on all T1
CRCs.3–7 Furthermore, for patients with suspected
or established CRC, additional information on
follow-up colonoscopies, adjuvant local or surgical
therapy, and histopathological outcomes of adjuvant therapy was collected until January 2019.
Between February 2015 and February 2017, 3622
colonoscopies for the Dutch BCSP were performed.
Optical diagnosis and histopathology outcome
were available for 10 004 lesions (figure 1). In total,
274 patients were diagnosed with CRC, including
90 patients with 92 T1 cancers (online supplementary table 1). The sensitivity for optical diagnosis
of CRC was 79.0% (95% CI 73.7% to 83.6%),
while the negative predictive value was 99.4%
(95% CI 99.3% to 99.5%). Diagnostic test accuracies stratified for confidence level of optical diagnosis can be found in online supplementary table
2. Of 92 T1 cancers, 36 (39.1%, 95% CI 29.1 to
49.9) were correctly optically diagnosed as cancer.
Of 56 T1 CRCs optically not diagnosed as cancer
(figure 2), 11 (20%) were resected in a piecemeal
fashion. In 38 patients, an additional colonoscopy
had to be performed to mark the previous endoscopic resection site of the T1 cancer after histology
outcome. Adjuvant oncological surgery after local
treatment was performed for 2 of 18 (11%) T1
CRCs correctly optically diagnosed as cancer
compared with 22 of 54 (41%) of those that were
not (p=0.02). Overall, direct or adjuvant surgical
treatment after local treatment was performed in 20
of 36 (56%) correctly optically diagnosed T1 CRCs
and 24 of 56 (43%) T1 CRCs that were not optically diagnosed as cancer (p=0.29). More details
can be found in online supplementary table 3. In
84 of these 90 patients, a median of 2 (IQR 1–2)
follow-up exams were performed during a median
endoscopic follow-up of 16 months (IQR 12–24).
Three patients refused follow-up colonoscopies and
three patients were lost to follow-up. One patient
died from metastasised T1 CRC 12 months after
initial diagnosis, and another patient with metastasised T1 CRC is still alive. None of the patients
had a local recurrence. There was no difference in
terms of survival and treatment outcomes between
the optically correctly and incorrectly diagnosed T1
CRCs.
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Suboptimal endoscopic cancer recognition in
colorectal lesions in a national bowel
screening programme
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Comments

BCSPs aim to detect CRC at an early stage. In a recent report
of the Dutch FIT-
based BCSP, 40% of all CRCs were T1.8
Patients with T1 cancers with favourable histological characteristics are at low risk for lymph node metastasis (6%–27%),9–11
and the majority of these lesions can be cured with endoscopic

Figure 2 White light (A,C) and corresponding narrow band imaging
(B,D) pictures of histologically confirmed T1 colorectal cancers optically
diagnosed as adenomas.27
978

treatment.12–15 Several histological characteristics predict the
risk of lymph node metastases.4 5 10 16 These risk factors can
only be assessed when the lesion is resected en bloc. Therefore,
successful treatment of these lesions starts with suspecting a T1
cancer, either with superficial submucosal (SMs) or deep submucosal (SMd) invasion.
Our study demonstrates that optical diagnosis of T1 CRC
among accredited endoscopists in the Dutch BCSP can be further
improved. Overall sensitivity for optical diagnosis of all stages of
CRC was 79.0%, while the negative predictive value was 99.4%.
This suboptimal sensitivity relied heavily on a limited sensitivity
of optical diagnosis of T1 CRCs, which were optically diagnosed
correctly as cancer in only 39.1% (95% CI 29.1 to 49.9). The
limited diagnostic accuracy also resulted in suboptimal treatment
decisions, as 20% of T1 CRCs optically not diagnosed as cancer
were removed in a piecemeal fashion, thus prohibiting optimal
histological analysis. As a result, adjuvant surgical treatment after
local treatment was more frequently indicated and performed
for patients with T1 CRCs that were not correctly optically diagnosed (41% vs 11%, p=0.02). However, in terms of survival
and treatment outcomes, there were no differences between the
two groups, although the median follow-up was limited to 16
months. Moreover, patient characteristics and preferences may
have influenced the decision for adjuvant surgical treatment.
In a recently published prospective Spanish study in which 58
endoscopists from community and university hospitals examined
over 2000 lesions of at least 10 mm in size using the NICE classification, the NICE classification identified lesions with SMd
with 58% sensitivity (95% CI 48 to 69) and negative predictive
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Figure 1 STARD flow chart describing study flow. Between February 2015 and February 2017, 28 participating endoscopists performed 3622
colonoscopies for the Dutch BCSP and detected 10 859 lesions during these colonoscopies. The figure shows the flow through the study along with
the primary outcome of optical diagnosis of T1 CRC. Reasons for exclusion are noted. *Depicts the number of T1 CRCs of the total group of CRCs.
BCSP, bowel cancer screening programme; CRC, colorectal cancer; STARD, Standards for Reporting Diagnostic Accuracy; T1 CRC, T1 colorectal cancer.
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value of 98% (95% CI 97 to 99).17 In another real-time Dutch
study with endoscopists trained in optical diagnosis of CRC,
pedunculated lesions of >20 mm,
which included large non-
a much higher sensitivity for optical diagnosis was reported,
namely 79% (95% CI 64 to 89).18 However, the positive predictive value in this study was quite low at 69% (95% CI 57 to 78),
which resulted in unnecessary surgery. This was also shown in
other studies.19 20 Hence, we can conclude that incorrect optical
diagnosis for predicting SM and SMd invasion results in suboptimal use of endoscopic and surgical treatment options, resulting
in both overtreatment and undertreatment. On the other hand,
there is a narrow gap between T1 cancer detected and diagnosed
by endoscopy that is curable by endoscopic treatment methods.
In most series, up to 40% of patients with T1 cancers resected
by endoscopic mucosal resection, endoscopic submucosal dissection or endoscopic full-thickness resection have to undergo additional surgery anyway due to high-risk histological criteria.21–23
Observational studies with validated training in optical diagnosis of T1 cancers for community gastroenterologists are
needed, aiming to achieve high sensitivity and negative predictive value for endoscopic prediction of T1 cancers. Preferably,
endoscopists would also achieve high accuracies for differentiating between SMs and SMd. To determine whether lesions are
suitable for endoscopic resection, a structured lesion assessment
seems useful. The recent British Society of Gastroenterology
and European Society of Gastrointestinal Endoscopy guidelines
suggest to use the NICE and/or Kudo classification with high-
definition virtual chromoendoscopy techniques to assess SM
invasion, as these have shown good interobserver agreement and
are easily adapted in clinical practice.24 25
This study has several limitations. We included all detected
lesions, irrespective of size and morphology, for calculating
diagnostic test accuracies. As the prevalence of CRC within
small lesions is low, the negative predictive value of optical
diagnosis of CRC is likely overestimated. On the other hand,
every colorectal lesion can harbour CRC and should therefore
be characterised before applying treatment. Furthermore, we
excluded lesions that were referred for endoscopic removal
because this was often performed by other specialist endoscopists on dedicated programmes, possibly introducing selection
bias (online supplementary table 4). Although optical diagnosis
was recorded, participating endoscopists did not state if SMs
or SMd was suspected. Besides, endoscopists were not formally
trained in endoscopic recognition of the depth of invasion. On
the other hand, endoscopists participating in this study were
accredited for performing colonoscopies for the Dutch BCSP.26
We believe that the results of our study can therefore be extrapolated to other organised screening programmes in which general
gastroenterologists perform colonoscopies.
In this prospective study, approximately two-
thirds of the
T1 CRCs were not recognised during consecutive FIT-positive
colonoscopies for the Dutch BCSP, leading to suboptimal use
of endoscopic and surgical treatment options. Training in structured lesion assessment is needed to improve endoscopic recognition of T1 CRCs and ensure optimal treatment strategies.
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