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Background: Clinically significant serrated polyp detection rate (CSSDR) and proximal
serrated polyp detection rate (PSDR) have been suggested as the potential quality benchmarks
for colonoscopy (CSSDR = 7% and PSDR = 11%]) in comparison to the established benchmark
adenoma detection rate (ADR). Another emerging milestone is the detection rate of lateral

spreading lesions (LSLs).

Objectives: This study aimed to evaluate CSSDR, PSDR, ADR, and LSL detection rates among
gastrointestinal (Gl) fellows performing a colonoscopy. A secondary aim was to evaluate
patient factors associated with the detection rates of these lesions.

Design and Methods: A retrospective review of 799 colonoscopy reports was performed. Gl
fellow details, demographic data, and pathology found on colonoscopy were collected. Multiple
logistic regression analysis was performed to identify the factors associated with CSSDR,
PSDR, ADR, and LSL detection rates. A p value <0.05 was considered statistically significant.
Results: For our patient population, the median age was 58years; 396 (49.8%) were male and
386 (48.6%) were African American. The 15 Gl fellows ranged from first (F1), second (F2), or
third (F3) year of training. We found an overall CSSDR of 4.4%, PSDR of 10.5%, ADR of 42.1%,
and LSL detection rate of 3.2%. Female gender was associated with CSSDR, while only age
was associated with PSDR. Gl fellow level of training was associated with LSL detection rate,
with the odds of detecting them expected to be four times higher in F2/F3s than F1s.
Conclusion: Although Gl fellows demonstrated an above-recommended ADR and nearly
reached target PSDR, they failed to achieve target CSSDR. Future studies investigating a
benchmark for LSL detection rate are needed to quantify if Gl fellows are detecting these

lesions at adequate rates.
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Introduction

Colorectal cancer (CRC) is the third most com-
mon cancer and the second leading cause of can-
cer death in the United States. It is estimated that
in 2021, there will be approximately 149,500
newly diagnosed CRC cases with 52,980 deaths.!
It is also considered one of the most preventable
cancers as CRC most often arises from pre-malig-
nant polyps in a multistep process that generally

takes 10—15years.? This slow progression allows
for early detection of cancer through screening
and removal of precancerous polyps, which has
led to a significant decrease in overall incidence
and mortality over the last three decades.?

Multiple testing modalities are approved for
CRC screening in the United States, including
colonoscopy, flexible sigmoidoscopy, computed
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tomography (CT) colonography, fecal immuno-
chemical test (FIT), and stool DNA test.
Colonoscopy is generally accepted as the gold
standard screening method and is both diagnos-
tic and therapeutic. A recent systematic litera-
ture review and meta-analysis showed a 69%
reduction in overall CRC incidence and a 68%
reduction in mortality associated with screening
colonoscopy.* However, performing a colonos-
copy can be difficult and takes practice and
supervision from a trained endoscopist to
become proficient.

For a screening colonoscopy to be effective, the
bowel preparation must be optimal, and the
endoscopist must identify and completely remove
precancerous lesions. Due to variation in colo-
noscopy performance between endoscopists,
quality measures are needed to ensure high per-
formance. Adenoma detection rate (ADR) is a
widely accepted benchmark on the quality of
screening colonoscopy. It is defined as the pro-
portion of patients undergoing average-risk index
screening colonoscopy who have one or more
adenomas detected.> The American Society for
Gastrointestinal Endoscopy (ASGE)/American
College of Gastroenterology (ACG) Task Force
on Quality in Endoscopy has established a goal
ADR of greater than 25% in a mixed male—female
population (greater than 30% for males and
greater than 20% for females).

Serrated polyps, which include sessile serrated
adenomas/polyps (SSA/P), traditional serrated
adenomas (T'SAs), and hyperplastic polyps (HP),
are a group of lesions characterized by the ‘saw-
toothed’ histological appearance of their epithelial
crypts. They have variable malignant potential,
with HPs considered non-neoplastic and SSA/Ps
and TSAs both precursors of cancer via the ser-
rated pathway. The serrated pathway may account
for up to one-third of all CRC.% Due to their high
malignant potential, SSA/Ps and TSAs need to be
accurately diagnosed and removed during colo-
noscopy, whereas HPs generally do not need to be
removed. Serrated polyps may be challenging to
detect for various reasons, including their flat
morphology and indistinct borders. There are
subtle differences between SSA/Ps and HPs on
endoscopy that can help differentiate the two.
SSA/Ps are often >5mm in size, frequently cov-
ered in a ‘mucus cap’, difficult to discern from the
surrounding mucosa and commonly located in the
proximal colon, where bowel prep is more often
inadequate.” Under magnifying narrow-band

imaging (NBI), they have varicose microvascular
vessels and expanded crypt openings. In contrast,
HPs more often occur in the distal colon and are
usually smaller in size.8

Due to the variation observed in serrated polyp
detection and their malignant potential, clinically
significant serrated polyp detection rate (CSSDR)
and proximal serrated polyp detection rate
(PSDR) have been suggested as potential new
benchmarks of adequate colonoscopic examina-
tion to prevent CRC (CSSDR of 7% and PSDR
of 11%), in addition to ADR. CSSDR is defined
as an SSA/P, TSA, or HP greater than 1 cm any-
where in the colon or any HP greater than 5mm
proximal to the sigmoid colon. PSDR is any ser-
rated polyp of any size proximal to the sigmoid
colon, regardless of size or histological subtype.®

There have been multiple previous studies assess-
ing ADR in gastroenterology (GI) fellows; how-
ever, data regarding detection rates of serrated
polyps among trainees is lacking. This retrospec-
tive study collected data on GI fellows performing
colonoscopy and aimed to evaluate the CSSDR,
PSDR, and ADR to assess whether trainees expe-
rience level had an impact on benchmarks in
detecting serrated polyps. In addition, we assessed
detection rates of laterally spreading lesions
(LSLs), defined as flat polyps that measure
10 millimeters or greater, as these are known to be
easily missed. A secondary aim was to identify
patient factors associated with the rates of ser-
rated polyp detection by GI fellows.

Methods

We performed an institution review board (IRB)
approved, retrospective analysis of 2082 colonos-
copy reports at an urban academic hospital. Of
those patients, 1283 were excluded for reasons
including poor bowel prep, inpatient diagnostic
colonoscopy, prior colon surgery, colonoscopy
performed by multiple GI fellows or an attending
physician only, or missing pathology report, leav-
ing 799 in our analysis. Data were collected on 15
GI fellows who were in their first (F1), second
(F2), or third (F3) year of training. Patient demo-
graphic data, GI fellow training details, and
pathology results were recorded. Of the 799
patients in the original data set, there were miss-
ing values in each variable we considered,
removed for statistical analysis (Supplemental
Table 1). ADR, CSSDR, PSDR, and LSL detec-
tion rates were calculated by dividing the number

journals.sagepub.com/home/cmg


http://journals.sagepub.com/home/cmg

M Heckroth, M Eiswerth et al.

of colonoscopies containing these lesions by the
total number of colonoscopies performed for each
fellow. Continuous variables were summarized
using median values and interquartile ranges, and
categorical variables were summarized using fre-
quencies and percentages. Multiple logistic
regression analysis was performed to examine the
factors associated with ADR, CSSDR, PSDR,
and LSL detection rates. The stepwise variable
selection method removed unimportant variables
and obtained the parsimonious models for final
statistical inferences. A p value <0.05 was consid-
ered statistically significant.

The reporting of this study conforms to the
STROBE statement.!?

Results

The median age was 58 years for our patient pop-
ulation, with 83.2% over 50years old. 396
(49.8%) were male, 399 (50.2%) were female,
368 (46.3%) Caucasian, 386 (48.6%) African
American and 40 (5%) Other (Supplemental
Table 2). Of the colonoscopies performed, 218
(27.3%) were done by Fls, 373 (46.7%) by F2s,
and 207 (25.9%) by F3s (Supplemental Table 3).
We found an overall CSSDR of 4.4%, PSDR of
10.5%, ADR of 42.1% (48.6% in males, 36.7%
in females), and LSL detection rate of 3.2% in
our practice (Supplemental Table 4).

Using logistic regression modeling, we found that
female gender (odds ratio [OR] = 2.17,p=0.042)
and age (OR = 1.36, p=0.092, significant at 10%
level of significance) were significantly associated
with the CSSDR. The odds of detecting clinically
significant serrated polyps are approximately twice
as high in female patients than males. In compari-
son, only patient age was significantly associated
with the PSDR (OR = 1.34, p=0.015). When
the age increased by 10years, we expect the odds
of detecting clinically significant serrated polyps to
increase by 36.3% and proximal serrated polyps to
increase by 34.4%.

According to the logistic regression model, patient
age and gender are significantly associated with
the ADR. The odds of detecting an adenoma are
43.4% lower in female patients compared to
males. For every 10-year increase in age, we expect
the odds of detecting any adenoma to increase by
64%. At a 10% level of significance, patient age is
also associated with the LSL detection rate, with
the odds of detecting laterally spreading lesions

expected to increase by 48.7% for a 10-year
increase in age. We also found that race is also
significantly associated with LSL detection rate,
with the odds of detecting these lesions about
three times higher in Caucasian patients when
compared to African American patients.

Between first-year (F1) and upper-level (F2 and
F3) GI fellows, there was no statistical difference
in CSSDR, PSDR, or ADR. Detection of LSLs,
however, showed trend toward significance with
0.9% detection rate in Fls and 4.0% in F2/F3s
(p=0.05). The odds of detecting LSLs are
expected to be four times higher for upper-level
fellows compared to first-year fellows (OR = 4.37,
p»=0.048).

Discussion

Traditionally, the ADR has been the primary
colonoscopy quality indicator to determine high-
quality care.ll Recent studies suggest no differ-
ence in ADR across levels of training in
gastroenterology fellowship, making this an inad-
equate measure of competency for trainees.!213
Our study showed similar findings as there was no
statistical difference in ADR among Fls and F2/
F3. We did find that GI fellows demonstrated an
above-recommended ADR of 42.1% (48.6% in
males and 36.7% in females), which may be
attributed to the direct supervision by an attend-
ing physician and increased withdrawal times to
help fellows detect adenomas. A retrospective
study showed that the ADR was significantly
higher among colonoscopies involving a gastroen-
terology fellow than those performed by gastroen-
terology attending physicians alone.'* It is
important to note that F1s generally have closer
supervision by an attending physician and experi-
enced endoscopy staff than F2/F3s who are often
allowed more supervised autonomy. This may
explain the lack of difference in ADR between
first-year and upper-level fellows.

Since ADR may not be a valuable assessment of
colonoscopy competency in GI fellows, other
quality metrics may provide information among
trainees. To our knowledge, no previous studies
have been performed assessing CSSDR and
PSDR among GI fellows. We found that the
PSDR of 10.5% in GI fellows was comparable to
the corresponding metric of 11%; however, the
CSSDR of 4.4% did not meet the 7% suggested
by previous studies.® In contrast to ADR, in which
GI fellows exceeded quality measures, trainees did

journals.sagepub.com/home/cmg


http://journals.sagepub.com/home/cmg

THERAPEUTIC ADVANCES in
Gastrointestinal Endoscopy

Volume 15

not meet recommended benchmarks in detecting
serrated polyps. This may reflect a lack of knowl-
edge of these lesions in trainees, as well as endos-
copy technicians and nurses who assist fellows. A
recent retrospective study of patients who had
undergone a second colonoscopy within 6 months
of their first showed that missed polyps were more
frequently located in the right colon, where sessile
serrated adenoma/polyps are more commonly
located.!> The serrated pathway accounts for
approximately 10% to 30% of newly diagnosed
CRC and is responsible for a disproportionate
number of interval cancers, which are cancers that
occur after a colonoscopy.1%17 Due to the signifi-
cant risk of developing CRC if these lesions are
missed, it is vital that trainees detect serrated pol-
yps at a target rate. Besides education about these
polyps, newer endoscopic tools, such as chro-
moendoscopy, NBI, water immersion, and artifi-
cial intelligence (AI), may improve the detection
of serrated polyps and should be implemented
into GI fellowship program curriculums.!8-21

Understanding which patients are at increased risk
of developing serrated polyps may help increase
their detection rate in trainees. For example, GI
fellows may be more diligent in looking for these
lesions in patients with certain risk factors. In addi-
tion, patients at higher risk may be scheduled in
longer procedural slots and attending physicians
provide more supervision to fellows performing
their colonoscopies. We found that certain patient
factors were associated with higher rates of ser-
rated polyp detection. Female gender and age were
associated with higher rates of CSSDR, while only
age was associated with PSDR. These data are
consistent with previous studies that have reported
age, smoking, obesity, diabetes, and specific diets
associated with serrated polyps. Gender as a risk
factor has had mixed results in previous reports.
One literature review found that multiple studies
showed males have an increased risk of all serrated
polyps, while female sex has been associated with
SSA/P.?22 We found that overall ADR was also
associated with older age. However, in contrast to
CSSDR, male sex was a significant risk factor for
ADR. Patient factors like gender and age affect
CSSDR, PSDR, and ADR, and the effects of
patient characteristics on these newer benchmarks
need to be further explored.

LSLs are superficial lesions greater than 10 mm
in diameter that grow laterally, rather than verti-
cally, along the colonic wall.23 Nearly one-third
of these lesions contain high-grade dysplasia or

invasive cancer and are a significant target for
screening colonoscopy.2* Due to their horizontal
growth and flat morphology, LSLs are known to
be easily missed. Our overall LSL detection rate
in this single academic training program was
3.2%, which was lower than detection rates of
other polyps. The LSL detection rate was lower
in F1s than F2s and F3s, with the odds of detect-
ing these polyps expected to be almost four times
higher in senior-level GI fellows than junior first
years. The difference in LSL detection rates
between GI fellow training years is likely due to
more procedural skills, increased exposure and
increased awareness of these lesions in senior-
level fellows. The detection rate was significantly
higher in Caucasian patients compared to African
Americans. Further research should be con-
ducted at multiple training programs to elicit if
this is a national trend. Future studies investigat-
ing a national standard for LSL detection rate
would better help understand these data and
assess whether trainees are finding these lesions
at an adequate rate.

Advances in Al during colonoscopy offer promis-
ing methods of increasing the detection rates of
these flat polyps. With the ability to process each
frame of a colonoscopy video stream and consist-
ently analyze every corner of the screen, Al can
detect and alert any suspicious targets that other-
wise may be missed.?! Multiple studies have
shown that deep learning computer-aided polyp
detection (CADe) significantly increases the
ADR compared to conventional colonoscopy.23:26
While fewer studies have investigated its use in
the detection of serrated polyps and LSL’s, recent
data suggests that Al improves performance in
detecting these easy-to-miss lesions, as well.21:27 If
validated, implementing Al-assisted colonoscopy
into training program curriculums may improve
CSSDR, PSDR, and LSL detection rates and
further studies would help to assess its utility.

There are several limitations to this study. First, this
was a retrospective analysis, and all data were col-
lected on information in the electronic records. For
this reason, some patients characteristics were una-
vailable. Second, our study included trainees from a
single GI  fellowship  training  program,
thus the detection rate of certain polyps likely does
not represent all GI fellows. Although there is a rec-
ommended minimal requirement in the number of
colonoscopies performed by trainees during fellow-
ship, there is significant variation in the amount of
colonoscopies performed between programs.
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Therefore, GI fellows at programs with higher colo-
noscopy numbers may have more experience and
higher detection rates than those with lower num-
bers. In addition, the amount of supervision by
attending physicians likely varies between training
programs which may also affect detection rates.
Another limitation is that as our study was con-
ducted at a single urban, academic hospital, repre-
sentation of certain patient populations was limited.
One way to eliminate these limitations would be to
implement a multicenter study to include a more
representative trainee and patient population.

Conclusion

In summary, this study suggests that trainees may
not be detecting serrated polyps at the target rate.
Although GI fellows demonstrated an above-rec-
ommended ADR and nearly reached target
PSDR, they failed to achieve target CSSDR.
Further multicenter studies are required to evalu-
ate if this is a national trend. In addition, research
is needed to investigate a national standard for
LSL detection rate to determine if GI fellows ade-
quately detect these lesions.
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