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Computed tomography colonography
performs poorly in detection of sessile
serrated lesions

Shiristi Kumar, Andrew McCombie, Simon Richards, Tamara Glyn, Emma Bone,
Tim Eglinton

ABSTRACT

BACKGROUND: Computed tomography colonography (CTC) is an alternative to colonoscopy for the detection of polyps and colorectal
cancer (CRC). One-third of CRCs arise via the sessile serrated pathway. Evidence supports using CTC to detect adenomas and CRC; how-
ever, its accuracy for sessile serrated lesions (SSLs) remains uncertain. This study aimed to determine the accuracy of CTC in detecting
SSLs compared with colonoscopy.

METHOD: Electronic records identified all colonoscopy procedures where a histologically validated SSL was excised over a 11-month
period. In those patients who had a CTC within 1 year prior to colonoscopy, the presence, size and location of SSLs were compared to
determine the accuracy of CTC in SSL identification.

RESULTS: A total of 4,346 procedures were performed (2,548 people, 2,082 [47.9%] male, mean age 59.6). A total of 2,204 SSLs were
removed, representing 24% of all polypectomies. SSLs were predominantly located in the right colon (65.1%) and were typically (85%)
<10mm in size. A total of 110 SSLs were obtained from 39 procedures with a prior CTC. Of these procedures, 12 (30.8%) had lesions
identified on CTC; however, CTC only accurately identified 14.5% of the total SSLs. Five of 16 (32%) SSLs =10mm were correctly
identified compared with 11 of 94 (11%) SSLs 1-9mm, (odds ratio 3.42, p=0.0495).

CONCLUSION: This study demonstrated that CTC has poor efficacy in detecting SSLs, irrespective of polyp size and location. Based on

these findings, CTC as a substitute for colonoscopy is not advisable in patients at risk of SSLs.

lobally, colorectal cancer (CRC) is the third

most common cancer and is the second

leading cause of cancer-related mortal-
ity. The incidence of CRC is higher in developed
countries and is increasing in middle- and low-
income countries.! Aotearoa New Zealand is no
exception: CRC is the second most commonly
diagnosed cancer and the second most common
cause of cancer-related death, with over 1,200
deaths annually.? Its prevalence increases with
age, with most cases occurring in individuals
>50 years.'3 It is widely recognised that the CRC-
associated health burden can be significantly
reduced by early detection and timely
management.

CRC develops within pre-cursor lesions,
justifying screening and polyp resection in at-risk
individuals.* The majority of current screening
and detection guidelines focus on detection of
conventional adenomas, which progress via the
chromosomal instability pathway (CIN).> Con-
temporary CRC research suggests that at least
one-third of CRCs arise from the progression of
serrated lesions via the serrated pathways.*®

Sessile serrated lesions (SSLs), previously referred
to as sessile serrated adenomas,” gained patho-
logical recognition in 1990 after identification of
polyps that shared features of both hyperplastic
and adenomatous polyps.'® Despite this, global
recognition and reporting of SSLs did not begin
until the early 2000s, at which time SSLs were
described as their own entity!! and, importantly,
differentiated from their low malignant potential
counterpart, the hyperplastic polyp.

Computed tomography colonography (CTC)
utilises low-dose radiation and pneumatic colonic
insufflation to obtain views of the colon. Its advan-
tages lie in it being non-sedative, non-invasive
and minimising the risk of bleeding and colonic
perforation.”> CTC has demonstrated high sensi-
tivity for large polyps in both asymptomatic'® and
symptomatic populations.!* As such, meta-analysis
data illustrate the sensitivity of CTC for polyps
6mm or larger and 10mm or larger as 85.3% and
90.8% respectively.'s

Previous work from this institution?®
questioned whether CTC is a viable screening tool
for SSL, in particular for smaller polyps, given
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over 85% of SSLs in this study were <10mm.
Flat colonic lesions are a known source of false-
negative CTCs;'7 this in turn raises questions
regarding its utility for the detection of SSLs,
given their flat morphology. To date, there have
been mixed results with respect to the adequacy
of CTC in identifying SSLs,'2!%22 with many studies
predating the recent histological classification of
SSLs and technical improvements in both colonos-
copy and CTC. Few studies have specifically looked
at the efficacy of CTCs in detecting flat SSLs in direct
comparison with colonoscopy. A recent study*® of 79
patients, evaluating the efficacy of CTC in detecting
polyps, identified a high false-negative rate with
almost one-third oflarge SSLs (>1cm) being missed
by CTC, and, overall, CTC identified less than half
of all SSLs seen on subsequent colonoscopy.

This study aimed to determine the accuracy
of detection of SSLs in patients undergoing
CTC within a year prior to colonoscopy, in an
Aotearoa New Zealand tertiary centre. Addition-
ally, acknowledging the previously reported right-
sided abundance of SSLs and greater sensitivity
of CTCs for large polyps, it secondarily aimed to
determine whether the location and/or size of
SSLs affects their detection rate on CTC.

Method

Population

The methodology used to collect this dataset
has been previously described.'s All adult patients
undergoing either a colonoscopy or flexible
sigmoidoscopy within the Canterbury District
Health Board (DHB) between 1 January 2022 and
1 December 2022 were identified retrospectively
through the local prospectively maintained endo-
scopic database, Provation® (Provation Software
Inc, Minneapolis, United States of America). Pro-
cedures were excluded if there was inadequate
clinical, demographic or pathological infor-
mation. This study was approved by the New
Zealand Health and Disability Ethics Commit-
tee as an out-of-scope review. Locality approval
was obtained from Te Whatu Ora — Health New
Zealand Waitaha Canterbury (RO#22215). This
study included patients from our previously
published paper known to have had both (at least)
one SSL and undergone a CTC. All CTCs were subject
to standard bowel preparation and were exempt
from polyp detection aids like oral barium contrast
and/or faecal tagging. The centre at which this
study was conducted has a 97% caecal intubation
rate and 94.6% >6-minute withdrawal time.
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The inclusion criteria for this study comprised
adult patients who underwent colonoscopy
within the Canterbury DHB between 1 January
2022 and 1 December 2022. Eligible participants
were patients who had at least one SSL diagnosed
using the latest World Health Organization (WHO)
classification system during the study period and
undergone a CTC within 1 year prior to the SSL
resection. A 1-year cutoff period was chosen,
given that a short follow-up period would identify
lesions that were “missed” rather than SSLs that
were interval growths. Additionally, only records
with complete demographic and clinicopathological
data, including age, gender, ethnicity, indication
for examination, polyp location and polyp size,
were considered for inclusion.

Exclusion criteria for this study included
procedures with incomplete or inadequate clinical,
demographic or pathological information, as well
as any CTCs performed more than 1 year prior to
the assessment. Suboptimal CTCs (e.g., through
inadequate insufflation) were excluded.

Data extraction

Demographic and clinicopathological data
were extracted from patient medical records
and anonymised. Collected variables included
age, gender, ethnicity and examination indica-
tion. Procedure and pathology reports provided
data on polyp location (categorised as right colon,
left colon, and rectum) and size (small [<10mm]
or large [>10mm)]). The latest WHO classification
system for SSLs was employed. This determines
that the presence of one unequivocally distorted
crypt is diagnostic of an SSL, and crypt distortion
was defined by the presence of any of: horizontal
crypts, dilated basal third of the crypt and/or ser-
rations extending into the crypt base.?®

When patients with an SSL were identified
their record was searched, and all those who had
a CTC within 1 year prior to the colonoscopy were
included in this analysis. The CTC reports were
reviewed and the presence, size and location of
any lesions recorded. The endoscopic data were
compared with the CTC findings on both a per-
polyp and per-procedure basis to determine the
accuracy of CTC in identifying SSLs.

Statistical analysis

RStudio** was used for statistical analysis. For
the per-procedure analysis, percentages of each
gender and ethnicity were calculated and it was
cross-tabulated whether there was at least one
large polyp (210mm) versus whether at least one
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small polyp (<10mm) was detected on CTC. For the
per-polyp analysis, whether or not the polyp was
seen on CTC was cross-tabulated against the size
(>210mm versus <10mm) and location (left colon
or rectum versus right colon). All cross-tabula-
tions were calculated using binary logistic models
and odds ratios (ORs) and p-values reported.

Results

A total of 4,346 colonoscopy procedures (2,548
people, 2,082 [47.9%] male, mean age 59.6) were per-
formed between 1 January 2022 and 1 December
2022 (inclusive), of which 2,786 (64.1%) under-
went polypectomy. As reported previously,'® data
on 10,026 individual polyps were collected. After
excluding “normal tissue”, “adenocarcinoma” and
“other” non-polypoid histology, of the 9,166 polyps
there were 2,204 SSLs (24%), of which 3.6% were
dysplastic. SSLs were typically (85%) less than
<10mm and predominantly (65%) located within
the right colon (versus 33% in the left colon and
2% in the rectum). Table 1 describes the patient
and SSL characteristics.

A CTC was performed within a year prior to
39 endoscopic procedures where a total of 110
SSLs were removed with polypectomy and were
histologically confirmed (Table 1). All of the CTCs
were of excellent quality. The maximum time to
polypectomy was 5 months, with most (>97%)
of SSLs resected within 3 months of the CTC.
Of the 39 procedures, 20 (51.3%) were males
versus 19 (48.7%) in females, and 36 (92.3%) were
in patients of European descent. Median age was
62 years (interquartile range 62-79 years). In
only 12 of the CTCs performed prior to these 39
procedures (30.8%), at least one SSL was detected
and CTC only correctly identified 16 (14.5%) of all
110 SSLs.

SSL detection rate based on size and
location
Size of polyps

CTC had a poor detection rate for both small
and large SSL. Five of 16 (32.25%) large polyps
(>10mm) versus 11 of 94 (11.7%) small polyps
(<10mm) were detected (OR 3.42, p=0.0495). Four
of eight (50%) procedures that contained at least
one large polyp (>10mm) had at least one detected
on CTC versus eight of 31 (25.8%) that did not have
atleast one large polyp (>10mm) (OR 2.88, p=0.20).

Locations of polyps
Despite the well-known right-sided distribution
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predominance of SSLs, also evident in our study,
CTC failed to detect the majority of right-sided
SSLs. Fourteen of 75 (18.7%) polyps were detected
in the right colon compared with two of 35 polyps
(5.7%) in the left colon/rectum (OR 3.79, p=0.09).
Breaking down the left-sided lesions, detection
rates within the left colon itself were two of 32
(6.3%) and zero of three in the rectum (0%).

Discussion

This study found that CTC has poor efficacy in
detecting SSLs, irrespective of size and/or location
and, overall, correctly identified only 14.5% of all
SSLs, resulting in a high miss rate. This finding
aligns with emerging literature showing poor effi-
cacy of CTC in detecting SSLs.81922

Deiss-Yehiely et al.?? compared multitarget stool
DNA with CTC in the detection of SSLs; the authors
identified a CTC detection rate of 14.4% at 6mm
and 25.9% at 10mm thresholds. Of note, however,
they used low-density oral barium to aid polyp
detection.?? Singla et al.’® directly compared the
efficacy of CTC and colonoscopy in detecting SSLs
and concluded that 51.3% of SSLs were missed by
CTC. In keeping with the current study, they had a
poor detection rate regardless of size, with nearly
one-third of large (>10mm) SSLs being missed on
CTC.

This finding of a high miss rate is of particular
concern given the recent recognition that SSLs are
premalignant lesions? that may progress to CRC
at higher and more rapid rates than previously
reported.?s2® As a result, timely detection and
treatment of SSLs is of significant clinical impor-
tance. Having previously been predominantly
used in those patients with contraindication to
colonoscopy or in resource-constrained environ-
ments, more recently CTC has been increasingly
used as a screening tool due to its non-inva-
sive nature, faster procedure time, better safety
profile and ability to avoid sedation.'®?>% Recent
publications from Australasia’® and Asia®
promote the use of CTC in both the screening and
non-resource-constrained environment.? These
recommendations are likely a result of previ-
ous studies identifying high accuracy for polyp
detection, even those polyps <10mm'?3132 and not
differentiating polyp subtype. It is likely that
many studies also predate the modern histological
classification of SSLs.2® As a result, we recommend
caution in the use of CTC for CRC screening due
to this high miss rate and thereby recommend
high-quality colonoscopy as our preferred screen-
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ing modality due to its ability to detect and remove
all types of colonic polyps.

SSLs are infrequently detected by faecal immu-
nochemical tests (FIT), with meta-analysed pooled
detection rates of only 4.1%.% However, SSLs
frequently coexist with conventional adeno-
mas,* making it more likely that patients undergo
follow-up colonoscopy after a positive FIT
triggered by an advanced adenoma rather than
the SSL itself. While diagnostic colonoscopy is
usually performed following a positive FIT result,
in our study the main indication for colonoscopy
leading to SSL resection was abnormal polyp
detection on CTC imaging.

A recent Australian report'® suggested that with
the growing demand for endoscopies, increased
utilisation of CTC could reduce waiting times for
colonoscopy, thereby broadening access to timely
and effective CRC screening. However, the need to
subject patients to a follow-up colonoscopy after a
positive CTC can negatively affect the cost-benefit
ratio of this approach.

Due to concerns regarding waiting times and
resource limitations, stool-based tests, such as
quantitative FIT or faecal DNA testing, can serve
as non-invasive alternatives for initial screening,
prompting follow-up colonoscopy if abnormalities
are detected. Additionally, given the challenge
of detecting SSLs with CTCs, a risk-stratified
approach to screening, prioritising colonoscopy
for individuals at higher risk of SSLs—such
as those with a family history of CRC or prior
polyps—can help optimise resource allocation
and improve overall screening to ensure accurate
diagnosis and prevention of CRC.

In those patients where colonoscopy is
contraindicated and/or timely access to colonos-
copy may be limited, the use of adherent con-
trast material may aid in SSL detection.’*%7 In
a retrospective study of flat polyps, Kim et al.
demonstrated that oral contrast in conjunction
with CTC improved sessile serrated polyps and
traditional serrated polyp detection rates with an
OR of 40.4 (95% confidence interval 10.1-161.4).3¢
Our centre does not routinely employ oral
barium or contrast agents to facilitate polyp detec-
tion; however, this remains an area of interest for
future research.
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The strengths of this study include a large
sample size from a tertiary healthcare institu-
tion with expert endoscopists and reporting
radiologists, with synoptic reporting allowing for
complete data capture and more robust results.
While many radiology centres across Aotearoa
New Zealand do not routinely report on pol-
yps <5mm visible on CTCs, our centre did, hence
small polyps were included in the present study.
Given SSLs drive an accelerated pathway to CRC,
with rapid development of microsatellite insta-
bility, BRAF mutations and CpG island methyl-
ator phenotype, resulting in faster progression
compared with conventional adenoma,* and our
initial work illustrated the majority of SSLs were
<10mm, focussing on smaller SSLs was thought to
be clinically significant. The main limitation is the
retrospective design allows for only a snapshot of
SSL incidence within a local population. Further-
more, the high incidence and miss rate of SSLs
with CTC observed in an Aotearoa New Zealand
population may not be directly generalisable to
other populations. This study did not specifically
investigate post-imaging CRC as key performance
indicator (KPI). Future research could look at
the post-CTC and colonoscopy CRC rate as a KPI
as this information was not available for the
present study. Nonetheless, this notable increase
in miss rates highlights the need for consideration
of contemporary SSL data in other regions and
necessitates a re-evaluation of CTC efficacy in CRC
surveillance on a global scale.

Conclusion

This study demonstrated a high prevalence
of SSLs at colonoscopy and that CTC has poor
efficacy for detecting SSLs, irrespective of size and
location. In light of these findings, CTC cannot be
considered as equivalent to colonoscopy for detect-
ing SSLs and is not recommended by the authors.
With CRC rates continuing to rise across Western
populations, the detection and removal of precur-
sor lesions remains the cornerstone of combatting
CRC pathogenesis. Advanced techniques including
contrast tagging offer potential improvement in
detection rates, and further research is required to
examine these.
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Table 1: Patient and sessile serrated lesion (SSL) characteristics.
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Patient characteristics

Patients (n) 39
Procedures (CTC) 39

Males 20 (51.3%)
Females 19 (48.7%)
Median age 62 (interquartile range 62-79)
SSL characteristics

Total SSL 110
Dysplastic SSLs 0
SSL<10mm 94
SSL>10mm 16

At least one SSL detection per CTC

30.8% (12 procedures)

% SSLs correctly identified by CTC

14.5% (16/100)

SSL = sessile serrated lesion; CTC = computed tomography colonography.
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