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Abstract

Purpose—To report the prevalence and characteristics of serrated polyps identified in a large,
average-risk population undergoing screening computed tomographic (CT) colonography.

Materials and methods—This HIPAA-compliant retrospective study was approved by the
Institutional Review Board of the University of Wisconsin School of Medicine and Public Health.
The need for informed consent was waived. Nine thousand six hundred exams from 8289 patients
were enrolled in a single institution CT colonography-based screening program (from 2004 to
2011) and were evaluated for the presence of nondiminutive serrated lesions and advanced
adenomas. The prevalence and characteristics of these lesions were tabulated. Generalized
estimating equation regressions of polyp characteristics that may contribute to visualization of
serrated lesions were investigated, including polyp size, location, and morphologic appearance;
histologic findings; and presence or absence of contrast material tagging.

Results—Nondiminutive serrated lesions (=6mm) were seen at CT colonography-based
screening with a prevalence of 3.1% (254 of 8289). Sessile serrated adenomas (SSAs) and
traditional serrated adenomas (TSAS) constituted 36.8% (137 of 372) and 4.3% (16 of 372) of
serrated lesions respectively; hyperplastic polyps (HPs) accounted for 58.9% (219 of 372 lesions).
SSA and TSA tended to be large (mean size, 10.6 mm and 14.1 mm, respectively), with size
categories and polyp subgroups significantly associated (p<0.0001). SSA tended to be proximal in
location (91.2%, 125 of 137 lesions) and flat in morphologic appearance (39.4%, 54 of 137
lesions) compared with TSA and HP. The presence of high-grade dysplasia in serrated lesions was
uncommon compared with advanced adenomas (one of 372 lesions versus 22 of 395 lesions,
respectively; p<0.0001). Multivariate analysis showed that contrast material tagging markedly
improved serrated polyp detection with an odds ratio of 40.4 (95% confidence interval: 10.1,
161.4).

Conclusion—Serrated lesions are seen at CT colonography-based screening with a
nondiminutive prevalence of 3.1%. These lesions tend to be large, flat, and proximal in location.
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Adherent contrast material coating on these polyps aids in their detection, despite an often flat
morphologic appearance.
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Introduction

Serrated neoplasms of the colon and rectum represent a group of polyps with the potential to
transform to colorectal cancer, distinct from the traditional adenoma-carcinoma pathway.
These polyps comprise sessile serrated adenomas (SSAs, perhaps better known as sessile
serrated polyps), traditional serrated adenomas (TSASs), and hyperplastic polyps (HPs) (1).
Until recently, their future malignant potential was not clearly recognized (2). In particular,
SSAs were frequently misclassified at histopathologic examination as benign HPs with no
chance for future malignant transformation. It is now known that serrated neoplasms are a
second polyp group with future malignant potential that is separate from the classic main
pathway through adenomatous polyps. As a group, serrated polyps may account for up to
20% of sporadic colorectal cancers, where some lesions within the SSA subgroup and TSA
subgroup can transform into cancer (3). True HPs remain innocuous in this new paradigm,
without future malignant potential. These lesions may account for the surprising results seen
in population studies in which investigators have reported decreased protective effects from
colonoscopy screening for right-sided cancers compared with left-sided cancers (4). In
addition, interval cancers in previously screened patients are four times more likely than
noninterval cancers to show genetic signatures associated with the serrated neoplastic
pathway (5). Such results point to the importance of these lesions, which may be missed or
their clinical significance not truly recognized, leading to incomplete resection.

The nature of serrated lesions is becoming better defined through colonoscopy-based
screening. SSA and TSA tend to be large lesions located in the right side of the colon. They
are flat to sessile in nature, with indistinct edges and coloring similar to the adjacent mucosa.
There can be an adherent overlying mucus cap (6,7).Conversely, the characteristics of such
lesions identified at computed tomographic (CT) colonography-based screening have been
poorly described to date. We know that although both colonoscopy and CT colonography
can be used to detect colorectal polyps with a high degree of sensitivity and specificity, they
have relatively different strengths in the detection of specific lesions related to factors such
as morphologic appearance or location. The use of another screening modality such as CT
colonography can help to increase the understanding of these lesions by allowing evaluation
of them from a different perspective. The purpose of our study was to report the prevalence
and characteristics of serrated adenomas identified in a large average-risk population
undergoing CT colonography screening for colorectal cancer.

Materials and Methods

This Health Insurance Portability and Accountability Act-compliant retrospective study was
approved by the institutional review board of the University of Wisconsin School of
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Medicine and Public Health. The need for informed consent was waived. Findings in 52 of
254 patients have been previously reported (8). The prior article dealt with the status of
contrast material tagging on polyps with flat morphologic appearance, regardless of
histologic findings, whereas in this article, we report on the polyp characteristics of a
defined histologic group (ie, serrated polyps).

Study Population

Between August 2004 and October 2011, data on 8289 consecutive patients who were
enrolled in the University of Wisconsin CT colonography colorectal cancer screening
program were extracted from a prospectively acquired database. Patients were referred to
this program by primary care providers for the purpose of colorectal cancer screening;
patients were considered average risk and were typically asymptomatic. High-risk patients
or patients with a history of cancer, bowel resection, hereditary polyposis syndromes, or
inflammatory bowel disease were excluded from the screening database and from
consideration. Patients may have undergone an examination for initial screening for
colorectal cancer (83.5%, 6918 of 8289 patients), for routine screening 5 years after a prior
CT colonography screening examination with negative findings (13.5%, 1120 of 8289
patients), or for follow-up of a polyp detected with CT colonography in an imaging
surveillance examination (3.0%, 251 of 8289 patients). In total, patients underwent 9600
examinations. From this group, patients (n=254) with pathologically proven serrated
neoplasms that were 6 mm and larger in size, including all HPs, were extracted. SSAsand
sessile serrated polyps were considered synonymous terms. Because the recognition and
pathologic classification of serrated lesions has evolved during the study period, the
histologic material of all lesions initially reported as SSAs and sessile serrated polyps, HPs
10 mm in size and larger, and 6-9 mm HPs that were located in the right side of the colon
were reviewed by a gastrointestinal pathologist with 18 years of experience (K.A.M.).
Ultimately, 62 serrated polyps in these subgroups (from a total of 434 serrated polyps) could
not be reviewed, as the pathologic material was obtained outside of the parent institution.
The summary flowchart for the final serrated polyp cohort is depicted in Figure 1. Besides
the serrated polyps, all resected adenomas (= 6 mm) identified during this time period were
also evaluated (n=989 polyps, 612 patients) to serve as a comparison group.

Extracted data fields included demographic information of age, sex, and body mass index of
the patient, as well as polyp characteristics that included size, location, morphologic
appearance, histologic findings, and presence of high-grade dysplasia (HGD) for each polyp.
Size, as noted in the database (in millimeters), was determined at CT colonography
according to longest linear dimension of the polyp assessed at combination two-dimensional
(2D) and three-dimensional (3D) evaluation. Polyps 10 mm in size and larger were
considered large polyps, whereas polyps 6-9 mm in size were considered small. Diminutive
lesions (5 mm or smaller) were not reported at CT colonography in compliance with
standard CT colonography reporting and data system, or C-RADS, classifications and
guidelines.[9] Location was reported according to standard anatomic segments. The colon
and rectum were divided into cecum, ascending colon, transverse colon, descending colon,
sigmoid colon, and rectum. The flexures were not used as modifiers. For the purposes of this
study, location was further condensed into the proximal colon (cecum and ascending and
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transverse colon) and distal colon (descending and sigmoid colon and rectum). Morphologic
appearance was categorized as being sessile, flat, pedunculated, carpet, or other. Sessile
lesions were dome-shaped polyps with a broad base of attachment to the colonic mucosa.
Flat polyps were defined as plaque-like lesions raised 3 mm or less from the colonic surface.
Pedunculated lesions were those with a defined stalk. Carpet lesions (superficial lateral
spreading tumors) were flat lesions that were raised 3 mm or less and were larger than 3 cm
in size. An “other” category included morphologic appearances not included in the previous
groups. Within the adenoma group, if an adenoma was 10 mm in size and larger, had a
villous component, or had HGD, it was deemed an advanced adenoma.

Because contrast material coating was not recorded in the database, the CT colonography
images of all polyps with serrated histologic findings were reviewed by a radiologist trained
in gastrointestinal imaging with 11 to 21 years of experience (D.H.K., M.G.L., or J.L.H.) for
the presence or absence of adherent surface coating of the polyp by contrast material. If
present, the thickness of the contrast material coating (in millimeters) was measured by
using electronic calipers on the 2D source image. The orthogonal view that maximized the
vertical thickness was used. Polyp window settings (window width, 2000 HU; window level
0 HU) were used.

Any polyp reported at therapeutic colonoscopy but not identified prospectively at CT
colonography was deemed a CT colonography-occult lesion in the database. Size,
morphologic appearance, and location were thus determined with colonoscopy. All CT-
occult lesions (n=32) were reviewed on the 2D source series by one author (D.H.K., a
radiologist trained in gastrointestinal imaging with 21 years of experience) to determine if
these lesions could be detected in retrospect. If seen, the assessment for contrast material
coating was conducted, including presence, absence, and thickness of the coating.

CT colonography protocol

The specific protocol regarding bowel preparation and colonic distention has been described
in detail in previous reports (10-12) Additional details are provided in Appendix E1 (online).

Patients underwent imaging with (8-, 16-, or 64-section) multidetector CT scanners (General
Electric, Waukesha Wis). A low dose protocol was used, with the aim of keeping the overall
exposure less than 3-5 mSv. The following parameters included a section collimation of 1.25
mm with a 1-mm reconstruction interval, tube rotation of 0.5 seconds, noise index of 50,
30-150 mA, and 120 kVp.

Pathologic analysis

All initially reported SSAs, large HPs (= 10 mm), and right-sided HPs (6-9 mm) were
reevaluated. According to standard University of Wisconsin Department of Pathology
protocol, whole polyp specimens had been bisected for evaluation if larger than 0.7 cm in
size. If the polyp was larger than 1.2 cm, the polyp was then serially sectioned and
submitted. The slides were directly reviewed by a gastrointestinal fellowship-trained
pathologist (K.A.M.) and categorized according to the World Health Organization
classifications for serrated neoplasms (1). SSAs met criteria when they were cytologically
bland, they contained serration at the base of the crypt, and they demonstrated dilation
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and/or abnormal shape at the base of the crypts, including L-shape and inverted T-shape
architecture. Traditional serrated adenomas met criteria when they were lined by columnar
epithelium with abundant nonmucinous eosinophilic cytoplasm, they contained
hyperchromatic elongated nuclei, they exhibited ectopic and/or abortive crypts at right
angles to the main crypt, and they had a filiform architecture.

Statistical analysis

Results

All analyses were performed on a per-polyp basis. For CT colonography polyp visibility
comparisons, generalized estimating equation models were used to account for potential
correlation due to clustering of multiple polyps per patient. A robust sandwich variance
estimator was used, with working independence correlation structure and a binomial family
link. Ninety-five percent confidence intervals based on the robust standard error estimates
were obtained. Summary descriptive measures (mean values, standard deviations, quartiles,
minimum values, and maximum values) were obtained for continuous variables (age at CT
colonography and polyp size), stratified by polyp type group. Means + standard deviations
were reported. Frequency counts and percentages were obtained for categorical variables
(polyp size: 6-9mm or = 10mm; polyp location: proximal or distal; morphologic appearance:
sessile, flat, pedunculated, carpet, or other; and HGD at histologic examination: HGD or no
HGD), which were also stratified by polyp type. The Kruskal-Wallis and the Fisher exact
test were used to investigate differences between polyp type groups for continuous and
discrete variables, respectively. To assess polyp type characteristics, we tabulated polyp
morphologic appearance, location, and dichotomized size against polyp type. No pairwise
comparisons were performed.

We used generalized estimating equation models to assess whether polyp characteristics
(location, size, presence of contrast material tag, contrast material thickness, morphologic
appearance, histologic findings) were associated with polyp visibility at CT colonography.
We fitted separate univariable models for each predictor and computed odds ratios and
corresponding 95% confidence intervals. Variables with Pvalues less than .2 at univariable
analysis were included in the multivariable model.

A Pvalue less than 0.05 (two sided) was the criterion for statistical significance. For all
statistical analyses and graphics, R version 2.1.3 software was used (R Foundation, Vienna,
Austria) (13).

Two hundred fifty-four patients with 434 serrated polyps 6 mm in size and larger were
identified from this CT colonography screening cohort, constituting an overall prevalence of
3.1% (254 of 8289 patients). After excluding HPs, 114 patients (prevalence of 1.4%)
harbored an SSA or TSA. From the original cohort, 62 pathologic polypectomy specimens
from 33 patients were unavailable for reassessment of the original histologic findings and
were thus excluded from the polyp subanalysis. A final study cohort of 221 patients with
372 polyps was used in serrated polyp characteristic subanalyses. Coincident with this time
period, 989 adenomas (6 mm and larger) from 612 patients were removed (prevalence of
7.4%; 612 of 8289 patients). Three hundred ninety-five adenomas (40.0%) in 319 patients
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met the criteria for advanced adenoma status and served as one comparative group for this
study. The demographics of each population are summarized in Table 1.

Regarding the serrated polyps, SSAs constituted 36.8% of this group (137 of 372 polyps),
whereas TSAs accounted for 4.3% (16 of 372 polyps). HPs contributed to the largest
segment of serrated polyps at 58.9% (219 of 372 polyps). Although nearly two thirds of the
cohort had a solitary serrated lesion (144 of 221 patients, 65.2%), it was not uncommon for
multiple serrated polyps to be present, with 34.8% of patients (77 of 221) harboring at least
two or more serrated polyps. Of the group with multiple polyps, the mean number of
resected serrated lesions was three (range, two to 11 lesions).

Table 2 demonstrates various polyp-related characteristics between SSAs, TSAs, HPs, and
advanced adenomas. Regarding size, SSAs and TSAs (the serrated subgroups with
malignant potential) tended to be larger lesions (mean size of SSAs, 10.6 mm; mean size of
TSAs, 14.1 mm) compared with HPs (mean size, 7.2 mm). Size category and serrated polyp
group were significantly associated (p< .0001). SSAs and TSAs constituted a higher
frequency of serrated polyps in the large category (= 10 mm; SSAs, 70 of 137 lesions
[51.1%]; and TSAs, eight of 16 lesions [50.0%]) than did HPs (19 of 219 polyps, 8.7%).
Similarly, statistically significant associations were seen between polyp location and serrated
lesion group (p< .0001). SSAs were overwhelmingly located in the proximal colon (125 of
137 lesions, 91.2%), whereas only a minority of TSAs (four of 16 lesions, 25.0%) and HPs
(19 of 219 lesions; 8.7%) demonstrated a proximal location. Finally, morphologic
appearance was associated with polyp group (p< .0001). SSAs were more often flat in
morphologic appearance (54 of 137 lesions, 39.4%) than were TSAs (three of 16 lesions,
18.8%) or HPs (41 of 219 polyps; 18.7%). (Fig. 2)

Compared with advanced adenomas (the adenoma subgroup most likely to undergo
malignant transformation), serrated lesions differed markedly regarding the presence HGD
(P<.0001). HGD was not seen in the SSA subcohort, and one polyp showed HGD in the
TSA group, whereas it was seen in 5.6% of advanced adenomas (22 of 395 lesions).
Advanced adenomas were distributed throughout the colon with a slight distal predominance
(54.2%, 214 of 395 lesions). Advanced adenomas most often appeared as sessile (41.5%,
164 of 395 lesions) or pedunculated (41.0%, 162 of 395 lesions), whereas SSAs were either
sessile (45.3%, 62 of 137 lesions) or flat (39.4%, 54 of 137 lesions). TSAs typically
appeared as sessile lesions (56.3%, nine of 16 lesions). (Fig. 3) Carpet morphologic
appearance constituted a minority of appearances for all polyp groups, with 2.3% of
adenomas (nine of 395) and 1.4% of SSAs (two of 137 lesions) with such morphologic
appearance.

CT colonography-occult serrated lesions constituted 20.9 % of the combined SSA and TSA
groups (32 of 153 lesions) in this series. CT colonography-occult lesions represent the
additional serrated polyps that were seen at colonoscopy during polypectomy but not
reported at initial CT colonography for patients who were referred from CT colonography
for positive examination findings. The mean size of these lesions was 11.2 mm + 8.4,
although 59.4% (19 of 32 lesions) were in the sub-centimeter (6-9 mm) category. Most were
proximal in location (96.9%, 31 of 32 lesions) and were either sessile (37.5%, 12 of 32
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lesions) or flat (37.5%, 12 of 32 lesions) in morphologic appearance. For comparison, a
smaller number of advanced adenomas (9.1%, 36 of 395 lesions) were CT colonography-
occult lesions, leading to a statistically significant difference with serrated lesions (P=.
0004). Review of the missed serrated lesions at CT colonography shows that 14 of 32 lesions
(43.8%) could be seen in retrospect, while 56.2% remained truly occult.

Generalized estimating equation regressions of potentially predictive polyp factors regarding
whether a serrated lesion was detected or occult showed that histologic findings (P=.15)
location (P=.06), and contrast material coating (P < .0001) met inclusion for the
multivariate model. In the multivariate analysis (with the effect of clustering taken into
account), only contrast material coating remained significant (£ < .0001), with an odds ratio
of 40.4 (95% confidence interval: 10.1, 161.4) for serrated polyp detection when present.

Overall, oral contrast material coating of the mucosal surface of a polyp was present on
85.0% of SSAs and TSAs (130 of 153 lesions) (Fig. 2). By excluding those with a thin film
(n=24) of contrast material, the mean thickness of the contrast material coating was 1.8 mm
+ 0.9. There was a marked difference in coating between serrated lesions detected with CT
colonography and the CT colonography-occult group at 96.7% (117 of 121 lesions) and
40.6% (13 of 32 lesions), respectively (£ < .0001).

Discussion

Our study clearly demonstrates that serrated neoplasms are identified at CT colonography
screening. The lesions in the important SSA and TSA subgroups that have future malignant
potential tend to be larger, flat in morphologic appearance, and located in the proximal
colon. In contrast, the HP, which believed not to harbor risk for malignant transformation,
tends to be subcentimeter in size and distal in location. In our study, TSAs are uncommon
lesions, constituting 4.3% of all nondiminutive serrated polyps (16 of 372 polyps). The
results corroborate the experience at colonoscopy (14-16) and increase the confidence in the
developing narrative regarding the characteristics of these lesions.

There is increasing consensus that these lesions are more difficult to detect than
adenomatous polyps with any modality, whether colonoscopy (17) or CT colonography. As
such, it is likely that these lesions may have accounted for the decreased protective effect of
colonoscopy screening for right-sided cancers (4). At colonoscopy, these lesions are less
conspicuous, demonstrating an appearance similar to the colonic mucosa and exhibiting a
flatter morphologic appearance (7,16). Often, there is an obscuring overlying mucin coating,
which can paradoxically be used to detect these lesions (7). Furthermore, difficulties in
measured pull-back and maneuvering of the colonoscope owing to the proximal location of
these lesions may further impede the detection of serrated polyps. In response, advanced
techniques such as chromoendoscopy have been used to help in the detection of these
polyps. Similarly, for CT colonography, there have been questions raised regarding the
ability of this screening imaging modality to allow detection of these lesions. In particular, it
has been assumed that CT colonography would cause serrated polyps to be missed, because
of the flat appearance and the lack of optical cues as are present at colonoscopy (18,19).

Radiology. Author manuscript; available in PMC 2017 August 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Kim et al.

Page 8

The results of our study show that CT colonography can indeed allow detection of these
lesions, with a prevalence of 3.1% (254 of 8289 patients) for polyps 6 mm in size and larger.
At first glance, it may appear that this rate is discrepant from that in some colonoscopy
series in which a serrated lesion prevalence is reported to range from 12% to 21%,
suggesting that CT colonography results in too many missed lesions (20-23). However, it is
important to note that colonoscopic series include serrated polyps of all sizes, including
diminutive lesions. For example, Min et al reported a rate of 11.9% of patients (110 of 926)
who harbored 150 serrated polyps. Most serrated polyps were diminutive in size (107 of
150, 71.3%) while only seven of 150 (4.7%) were of large size-10 mm and larger. [21]
Because the reporting threshold for CT colonography is set at 6 mm as established in the CT
colonography reported and data system, or C-RADS (9), in our study, diminutive polyps
believed to be clinically insignificant are effectively excluded. Thus, given this caveat, the
results are likely in line with those of previous colonoscopy series. Furthermore, the
prevalence of 1.4% (114 of 8289 patients) seen in our series for SSAs and TSAs (which
represent the true serrated target lesions for screening) mirrors the rate seen in colonoscopic
series such as that of Lash et al (n=179 111), which demonstrated a prevalence of 1.2% for
SSA lesions (24). Finally, previously reported 5-year outcomes data from this CT
colonography population support the fact that large numbers of serrated lesions are not
missed where the interval cancer rate is low, calculated at 0.2 cancers per 1000 years of
follow-up for people undergoing routine screening after receiving negative CT colonography
findings (10).

The results of the present study also point to potential reasons why these lesions can be
detected despite the flatter nature of these polyps. From the CT colonography literature and
from clinical experience, it has become evident that the tagging contrast agents used in CT
colonography bowel preparation to identify residual stool and fluid have an additional
property that aids in polyp detection. With at least some CT colonography bowel regimens,
there is an observed phenomenon where the contrast material adheres to the surface of a
colonic polyp yet washes away from the adjacent mucosa (8,25). It is theorized that the
barium in the contrast agent preparation may admix with the overlying adherent mucin on
these lesions to highlight these lesions. This contrast agent property greatly aids in CT
colonography interpretation, particularly in the identification and characterization of polyps
that are often are only minimally raised from the mucosal surface (8). This is a main reason
why such lesions can be detected despite the lack of mucosal optical cues present at
colonoscopy and underscores the fact that CT colonography detection is a fundamentally
different process than what is used at colonoscopy, despite visual similarities with the 3D
endoluminal view (26). Our study showed that among SSA and TSA lesions, which hold the
potential for future malignant transformation, most (85%) demonstrated contrast material
coating. Of the various polyp factors, the presence of contrast material tagging was
predictive of lesion visibility at multivariate analysis. Interestingly, the thickness of the
contrast agent coating does not appear to affect whether the polyp is visualized or not,
suggesting that even a thin film is enough to draw the radiologist's attention to the lesion.

However, there is no argument that these lesions are often less conspicuous and therefore
more difficult to detect. As compared with the adenomatous CT colonography-occult polyps,
the rate of CT colonography-occult lesions for serrated lesions is twice as high. It is
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important to realize that this measure does not represent the test sensitivity for serrated
lesions, as we do not know the true false-negative rate of our series, which would require
external confirmatory validation with colonoscopy for all of the patients who had normal
findings at CT colonography examination. This surrogate measure, however, does give an
indication of the relative difficulty of detecting these lesions when compared with adenomas
and underscores the need for quality training for correct interpretation (27,28). In our
experience, these lesions are more subtle than adenomas; in some cases, may resemble
tagged adherent stool initially, but on close inspection, they have a thin rim of soft-tissue
attenuation beneath the tag. With proper training, our series suggests that rates could
potentially decrease, given that nearly half of the lesions occult at CT colonography can be
detected in retrospect.

The discrepancy in HGD rate between serrated lesions and the adenomas is an interesting
finding, although the meaning of this observation is unclear. Given that dysplasia is the
pathologic bridge to carcinoma, the lower rate of HGD in serrated polyps identified in this
series could portend that malignant transformation is less likely than an adenoma for a given
size, or conversely, that the high-grade transition state is a temporal shorter window for
serrated lesions. Regardless, there is evidence that the conversion from benign serrated polyp
to cancer occurs over a longer time frame, with the difference in the mean age of patients
with serrated polyps and patients with microsatellite instability high, or MSI-H, cancers to
be around 15 years (24).

A major strength of this study involves the pathologic reevaluation of the polypectomy
specimens. As opposed to relying on pathologic reports, which were generated during a time
when the recognition and classification for serrated lesions were changing, the direct review
of the histologic specimens allowed application of the most recent criteria for these lesions
by a pathologist with training in gastrointestinal examination. Thus, this series likely
represents a more accurate reflection of serrated polyps that are present in average-risk
individuals undergoing screening. Without this pathologic review, it is likely that many
SSAs would have been misclassified as benign HPs, particularly for the large right-sided
lesions.

Our study has a number of limitations. This study represents a retrospective analysis, with
inherent biases associated with this study design. In addition, it represents a single-
institution experience, which may limit generalization, although the enrolled screening
population (which accounts for 97% of the study cohort) is large, and the demographic
composition of this population is typical. Finally, the reproducibility of the measurement of
the thickness of the contrast material coating is tempered by the fact that often, it is a small
measurement made by one observer.

In conclusion, we describe the experience of serrated lesions seen at CT colonography-based
colorectal cancer screening. The target lesions of interest (SSAs and TSAs) tend to be large,
flat, and proximal in location. CT colonography can be used to detect these lesions by using
the property of contrast material coating on the surface of these polyps, despite their flat
morphologic appearance.
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location.

Advances in Knowledge

The prevalence of serrated lesions = 6 mm in an average risk CTC screening
population is 3.1%. The lesions tend to be large, flat, and proximal in
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Implication for Patient Care

Knowledge of serrated polyp characteristics should improve recognition and
removal of these important target lesions at CT colonography.
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Enrolledin UW CTC

screening program
(n=8,289 pts)

— Persons with negative exams

— Persons with positive exams

with adenomas only
— Persons with polypsin

surveillance

254 pts with 434
serrated polyps (26 mm)

— Path could not be reviewed
(n=33 pts; 62 polyps)

221 pts with 372

serrated polyps (26 mm)

Figure 1. Flowchart for serrated polyp inclusion in study
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Figure 2.
Three different patients underwent screening CTC and had a right-sided SSA. Each patient

has a corresponding optical colonoscopy image (A, D, G), 3D CTC endoluminal image (B,
E, H), and a 2D CTC axial image (C, F, I). The optical colonoscopy images nicely depict the
flat, subtle nature of these large right-sided polyps. The 3D CTC endoluminal images show
the appearance at imaging that led to the polypectomy at colonoscopy. Notice that the polyps
are more prominent and protruding, as compared with the colonoscopic appearance. Axial
2D CTC images demonstrate how the 3D appearance represents a combination of a flat
polyp and the overlying adherent tagging contrast agent (arrows). Magnified images (insets
in F and 1) better depict the subtle soft tissue thickening underneath the contrast agent.
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Figure 3.
56-year-old female at screening CTC with a proven TSA. (A,B) 2D CTC axial images in the

supine and prone positions demonstrate a large TSA (arrow). Often, when large, they can
have a frond-like appearance at CTC. (C) 3D endoluminal CTC image demonstrates contrast
coating (white). (D) Colonoscopic image confirms this large macro-lobulated TSA.
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Table 1
Study Demogr aphics
Demographic* Serrated polyps(n=221 pts) | Adenomas(n=612pts) | aAdvanced Adenomas'* (n=319 pts)
Age (STD) 58172 59.8 +£8.8 61.1+8.8
M:F 112:109 357:255 194:125
BMI 29.0+6.7 28.9 £6.2 29.1+ 6.3

*
Does not include a group of patients in CTC surveillance with isolated subcentimeter polyps of unknown histology

Aok

Page 22

Are a subset of the total adenoma group. Defined as an adenoma either = 10 mm, exhibits either tubulovillous or villous histology, or harbors

high grade dysplasia
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Table 2
Polyp characteristicsat CT Colonography
Characteristic SSA/P(n=137 polyps) | TSA(n=16 polyps) | HP(n=219 polyps) | Advanced Adenomas**(n=395 polyps)
Size
Average (+ STD) 10.6 #5.1 14.1+11.1 72417 14.6+8.9
Large (No. =10 mm) 70 8 19 350
Small (No. 6-9 mm) 67 8 200 45
Location
Prox. colon (C/A/T) * 125 (21/79/25) 4(0/212] 19 (7/2/10) 181 (55/84/42)
Dist. colon (D/S/R) 12 (4/6/2) 12 (1/6/5) 200 (16/129/55) 214 (32/115/67)
Morphology
Sessile 62 9 139 164
Flat 54 3 41 47
Pedunculated 13 3 22 162
Carpet 2 1 0 9
Other 6 0 17 13
Histology
High Grade Dysplasia 0 1 0 22

*
Proximal colon includes cecum (C), ascending(A), transverse (T). Distal colon includes descending (D), sigmoid (S), rectum (R)

Hok

n=171 with villous component.
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