
Introduction
Colorectal cancer (CRC) screening and surveillance programs
aim to detect and remove adenomas, on the basis that the tra-
ditional adenoma-carcinoma sequence results in the develop-

ment of CRC from pre-existing adenomas [1–2]. However, it is
now well recognized that other molecular pathways exist for
development of CRC. The serrated neoplasia pathway accounts
for up to one-third of CRC, where the sessile serrated adenoma/
polyp (SSA/P) is the principal serrated precursor lesion [3].
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ABSTRACT

Background and study aims There are limited longitudi-

nal data regarding detection rates for sessile serrated ade-

noma/polyps (SSADR) and right-sided hyperplastic polyps

(RHPDR) that constitute the proximal serrated lesion detec-

tion rate (PSLDR). Recently, a minimum PSLDR of 4.5% has

been suggested. This study was designed to assess SSADR,

PSLDR and adenoma detection rate (ADR) for a newly quali-

fied gastroenterologist and compare them to published

data and to assess the change in SSADR, PSLDR and ADR

over time for potential improvement with experience.

Patients and methods All colonoscopies performed by a

single colonoscopist (AM), at one Australian ambulatory di-

rect-access endoscopy center over 4 years from 2011 to

2015 were retrospectively analyzed. Histology was report-

ed by a single expert pathologist (SL). ADR, SSADR, RHPDR

and PSLDR were recorded.

Results A total of 841 colonoscopies were performed on

637 patients. Of them, 454 (54%) were males. Mean age

was 59 years. Of the colonoscopies, 87% were performed

for patients with ASA scores of 1–2, 422 (50.2%) were for

screening or surveillance, 374 (44.5%) for investigation of

symptoms and 45 (5.4%) had therapeutic indications. Con-

ventional adenomas were detected in 346 colonoscopies

(ADR=41.1%), SSA/P in 124 (SSADR=14.7%) and RHP in

the absence of SSA/P in 35 (RHPDR=4.2%). PSLDR was

18.9%. ADR was stable over time (range 33%-50%). SSADR

and PSLDR increased over time [SSADR: 8.6% (2011), 8.4%

(2012), 14.9% (2013), 18.5% (2014), 25.0% (2015); PSLDR:

10.5% (2011), 11.3% (2012), 16.8% (2013), 27.2% (2014),

29.4% (2015)]. There was a statistically significant improve-

ment in SSADR (IRR 1.37) and PSLDR (IRR 1.36) over the

study period (P <0.001), whereas the ADR remained stable

(IRR 1.04, P=0.334).

Conclusions SSADR and PSLDR in this unselected direct-

access cohort are high and exceed previously reported de-

tection rates in the final 2 years. Detection rates improved

with experience, likely representing a learning effect. The

minimum expected PSLDR may need to be revised upwards

and further studies are required, particularly in areas where

screening colonoscopies are offered only for patients with

increased colorectal cancer risk (family history or fecal im-

munochemical test-positive).
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Therefore, it is important to identify and remove SSA/P when
they are encountered during colonoscopy. Nevertheless, their
detection and removal remain challenging.

Recently, a minimum proximal serrated lesion detection rate
(PSLDR) of 4.5% has been recommended for serrated lesions in-
clusive of SSA/P and hyperplastic polyps proximal to the splenic
flexure, for United States-based colonoscopy screening pro-
grams that involve colonoscopy for the average-risk population
[4]. However, in other countries such as Australia, where
screening by colonoscopy is only recommended on higher-risk
populations (family history or positive fecal immunochemical
test [FIT]) and not on the average-risk population [5], the
PSLDR should in theory be higher. There is little data to enable
minimum parameters for PSLDR to be set in general, but parti-
cularly in this setting. Therefore, evaluating the SSA/P detec-
tion rate (SSADR) and PSLDR and comparing these with conven-
tional adenoma detection rates (ADR) is an important step, and
may assist in establishing an acceptable minimum SSADR for
colonoscopists. PSLDR and SSADR may also evolve into future
quality markers for colonoscopy. There is limited longitudinal
data assessing the effect of learning and experience on an indi-
vidual’s ability to detect these subtle lesions.

The current study had two aims: 1. To assess the PSLDR,
SSADR and ADR of a newly qualified gastroenterologist and
compare them to published detection rates; and 2. To assess
the change in PSLDR, SSADR and ADR over time to determine
if there is improvement with learning and experience.

Patients and methods
All colonoscopies at an Australian ambulatory day endoscopy
center (Chesterville Day Hospital) between August 2011 and
August 2015 by a single endoscopist (AM) since graduating
from gastroenterology training and commencing consultant
practice were retrospectively audited. The audit was conducted
according to the guidelines of the National Health and Medical
Research Council (NHMRC) of Australia for clinical audit. All pa-
tients were referred by General Medical Practitioners directly
for colonoscopy. The suburb of Cheltenham where the endos-
copy center is located consists of a predominantly Caucasian
but multicultural, middle socioeconomic class population. All
colonoscopies were performed in the morning. Bowel prepara-
tion was with Prep-Kit C, which consists of one Glycoprep-C sa-
chet and two PicoPrep sachets. This was administered the night
prior to colonoscopy. From January 2015, this was changed to a
split-dose administration, with the second of the PicoPrep sa-
chets being administered early in the morning on the day of co-
lonoscopy. Quality of bowel preparation for each colonoscopy
was graded as good, average, or poor. Olympus 180 series
high-definition (HD) colonoscopes were used from the begin-
ning of the study until October 2012. Olympus 190 series colo-
noscopes were used from November 2012 onwards. All colo-
noscopies were performed under deep sedation using intrave-
nous propofol, administered by a general practitioner anesthe-
tist (RH). Cecal retroflexion was not performed routinely. Rath-
er, a two-pass technique past the hepatic flexure was utilized.
Virtual chromoendoscopy using narrow-band imaging was not

used routinely, but only to interrogate a specific area of con-
cern. Furthermore, patient position changes were also not rou-
tinely carried out. The data that were retrospectively analyzed
for this study were prospectively recorded, and included indica-
tions for colonoscopy, patient demographics, previous colonos-
copy history, American Society of Anesthesiologists (ASA)
score, location of polyp and histopathology result. All histology
was reported prospectively by a single expert gastrointestinal
pathologist (SL). Surveillance intervals were determined based
on the Australian National Health and Medical Research Council
Clinical Practice Guidelines for Surveillance Colonoscopy [6]. In
cases where bowel preparation was not satisfactory for the in-
dication, colonoscopy was repeated with enhanced bowel prep-
aration, either immediately, or at an earlier surveillance interval
as clinically appropriate.

Statistical analysis

Yearly detection rate for each polyp type was calculated. Fac-
tors associated with ADR, SSADR and PSLDR were evaluated
using the chi-squared test. Changes in detection rate over
time were analyzed for significance using Poisson regression
and expressed as the incidence rate ratio (IRR). Changes over
time in other baseline variables were evaluated using the chi-
squared test, Fisher’s exact test and Rank-Sum test, and those
with significant results were used for subgroup analysis. Statis-
tical analyses were performed using IBM SSDN and Stata 14.1
software.

Results
Demographics

A total of 841 colonoscopies were carried out on 637 patients
over the study period. Of these, 454 colonoscopies were on
males (54%) and 387 (46%) on females. The mean age ± SD of
patients was 58.9 ±14.2 years. Of the colonoscopies, 731 (87%)
were carried out for patients with an ASA score of 1 or 2. Of the
637 patients, 487 (76.4%) had one colonoscopy, 119 (18.7%)
had two colonoscopies and 31 (4.9%) had three or more colo-
noscopies during the study period. Of the 841 colonoscopies,
279 (33.2%) were for patients who previously underwent one
or more colonoscopies by another colonoscopist prior to the
present study period.

Colonoscopes used

Olympus 180 HD colonoscopes were used for all 292 colonos-
copies (34.7%) between August 2011 and October 2012. The
subsequent 549 colonoscopies (65.3%) from November 2012
to August 2015 were carried out using Olympus 190 series co-
lonoscopes.

Indications

Of the 841 colonoscopies, 102 (12.1%) were for screening
(asymptomatic patients with a positive family history of bowel
cancer or a positive fecal immunochemical test), 320 (38.0%)
were for surveillance for a personal history of colonic polyps
and 374 (44.5%) were for investigation of symptoms, which in-
cluded presentations such as lower gastrointestinal bleeding,

Nalankilli Kumanan et al. Increasing rates of… Endoscopy International Open 2019; 07: E310–E316 E311

T
hi

s 
do

cu
m

en
t w

as
 d

ow
nl

oa
de

d 
fo

r 
pe

rs
on

al
 u

se
 o

nl
y.

 U
na

ut
ho

riz
ed

 d
is

tr
ib

ut
io

n 
is

 s
tr

ic
tly

 p
ro

hi
bi

te
d.



iron deficiency anaemia, change in bowel habit, weight loss or
abdominal pain. A total of 45 colonoscopies (5.4%) were for
therapeutic reasons such as polypectomy or treatment of
bleeding (e. g. due to radiation proctitis or angiodysplasia).
Only one patient was known to have a familial CRC syndrome.
He had HNPCC syndrome and had two colonoscopies during
the study period.

Lesion detection rates

Conventional adenomas were detected in 346 of the 841 colo-
noscopies, corresponding to an overall ADR of 41.1%. SSA/P
were detected in 124 colonoscopies, corresponding to a SSADR
of 14.7%. Right-sided hyperplastic polyps (from the cecum, as-
cending and transverse colon) in the absence of synchronous
SSA/P were detected in 35 colonoscopies, corresponding to a
RHPDR of 4.2%. The combined detection rate of SSA/P and
RHP resulted in a PSLDR of 18.9%. Carcinomas were detected
in 8 colonoscopies (1%).

The ADR per year fluctuated between 33% and 50% (▶Ta-
ble1 and ▶Fig. 1). However, the SSADR showed an increasing
trend over time (8.6% in 2011, 8.4% in 2012, 14.9% in 2013,
18.5% in 2014, 25.0% in 2015). The PSLDR also increased each
year during the study period (10.5% in 2011, 11.3% in 2012,
16.8% in 2013, 27.2% in 2014 and 29.4% in 2015) (▶Table 1
and ▶Fig. 1). Analysis of detection rates per year showed that
the ADR did not demonstrate a statistically significant change
over the study period (IRR 1.04, P=0.334). However, the SSADR
(IRR 1.37, P<0.001) and the PSLDR (IRR 1.36, P<0.001) dem-
onstrated a statistically significant improvement over the study
period. (▶Table2).

▶ Table 1 Lesion detection rates over the study period.

Year Colonos-

copies

Convention-

al adenoma

present in

ADR

(%)

SSA/P

present

in

SSADR

(%)

RHP excluding

synchronous

SSA/P present in

RHPDR

(%)

PSL (HP+

SSA/P)

present in

PSLDR

(%)

2011 105 49 46.7% 9 8.6% 2 1.9% 11 10.5%

2012 238 90 37.8% 20 8.4% 7 2.9% 27 11.3%

2013 167 56 33.5% 25 15.0% 3 1.8% 28 16.8%

2014 195 83 42.6% 36 18.5% 17 8.7% 53 27.2%

2015 136 68 50.0% 34 25.0% 6 4.4% 40 29.4%

Overall 841 346 41.1% 124 14.7% 35 4.2% 159 18.9%

ADR, adenoma detection rate; SSA/P, sessile serrated adenoma/polyp; SSADR, sessile serrated adenoma detection rate; RHP, right-sided hyperplastic polyp; RHPDR,
right-sided hyperplastic polyp detection rate; PSL, proximal serrated lesion; PSLDR, proximal serrated lesion detection rate

2012

ADR (%) PSLDR (%) SSADR (%)

2011 2013 2014 2015

60 %

50 %

40 %

30 %

20 %

10 %

0 %

▶ Fig. 1 Overall ADR, PSLDR and SSADR over the study period.

▶ Table 2 Change in detection rates over the study period compared using Poisson regression.

ADR SSADR PSLDR

IRR (95% CI) P value IRR (95% CI) P value IRR (95% CI) P value

Overall unadjusted 1.04 (0.96, 1.13) 0.334 1.37 (1.19, 1.57) < 0.001 1.36 (1.20, 1.55) < 0.001

Indication Symptoms 1.04 (0.90, 1.20) 0.623 1.41 (1.11, 1.78) 0.004 1.39 (1.14, 1.70) 0.001

Screening 0.89 (0.72, 1.11) 0.306 1.36 (0.90, 2.05) 0.150 1.45 (1.00, 2.09) 0.050

Surveillance 1.04 (0.92, 1.18) 0.532 1.29 (1.04, 1.60) 0.022 1.25 (1.04, 1.50) 0.017

Bowel preparation Good 1.04 (0.94, 1.14) 0.490 1.41 (1.19, 1.67) < 0.001 1.42 (1.22, 1.64) < 0.001

Average 1.09 (0.92, 1.29) 0.339 1.22 (0.92, 1.62) 0.174 1.16 (0.91, 1.48) 0.224

Poor 0.98 (0.73, 1.30) 0.867 1.36 (0.65, 2.86) 0.418 1.55 (0.84, 2.86) 0.161

ADR, adenoma detection rate; SSADR, sessile serrated adenoma/polyp detection rate; PSLDR, proximal serrated lesion detection rate
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Subgroup analysis

Age and gender

There were no significant changes in the distribution of age and
gender over the study period (▶Table3). Patients in whom
conventional adenomas were detected were older compared
to those without conventional adenomas (median age 63.5
years vs 55 years; P<0.001). However, there were no significant
differences in median age between patients in whom PSL and
SSA/P were detected, compared to those who did not have PSL
or SSA/P (▶Table 4). There was a significantly higher propor-
tion of males among patients with conventional adenomas
compared to those without conventional adenomas (62% vs
49%, P<0.001). However, this gender difference was not ob-
served for PSL and SSA/P (▶Table4).

Indication

The ADR, SSADR and PSLDR were all higher in surveillance colo-
noscopies compared to those performed for screening or for
symptoms (▶Table5). The ADR in 320 surveillance colonosco-
pies was 51.3% compared to 42.2% in 102 screening colonos-

copies (P <0.001). Of the 102 screening colonoscopies, 52
were on FIT-positive patients and 50 were on those with a posi-
tive family history of bowel cancer. The ADR was significantly
higher in those who were FIT-positive compared to those who
were FIT-negative (52% vs 32%, P=0.047) (▶Table5). How-
ever, no significant differences were observed in PSLDR and
SSADR between those who were FIT-positive and FIT-negative
(▶Table 5). The proportion of colonoscopies performed for
each indication (symptoms, screening and surveillance) varied
between the years of the study period (▶Table 3). However,
when detection rates within each indication were analyzed
over the study period, the trend of increasing PSLDR with stable
ADR was again demonstrated (▶Table 2).

Cecal intubation rate and bowel preparation quality

The cecal intubation rate was stable throughout the study, with
no statistically significant difference in cecal intubation rates
between the years (range 98–99%; P=0.956) (▶Table3). The
quality of bowel preparation varied significantly between the
years (P=0.003) (▶Table3). In particular, after the introduc-

▶ Table 3 Potential confounders and change over time.

2011 2012 2013 2014 2015 P value

Indication Symptom 56 (53%) 131 (55%) 74 (44%) 63 (32%) 50 (37%) < 0.001

Screening 15 (14%) 35 (15%) 18 (11%) 22 (11%) 21 (15%)

Surveillance 26 (25%) 57 (24%) 67 (40%) 97 (50%) 64 (47%)

Therapy 8 (8%) 15 (6%) 8 (5%) 13 (7%) 1 (1%)

Gender Male 57 (54%) 119 (50%) 92 (55%) 111 (57%) 75 (55%) 0.605

Female 48 (46%) 119 (50%) 75 (45%) 84 (43%) 61 (45%)

Age (median, IQR) 58 (50, 71) 58.5 (50, 68) 61 (53, 72) 60 (50, 66) 59 (50.5, 68) 0.339

Bowel preparation Good 71 (68%) 161 (68%) 88 (53%) 114 (59%) 109 (80%) < 0.001

Average 18 (17%) 60 (25%) 63 (38%) 59 (30%) 23 (17%)

Poor 16 (15%) 17 (7%) 16 (10%) 22 (11%) 4 (3%)

Cecal intubation rate 99% 98% 99% 99% 99% 0.956

IQR, interquartile range

▶ Table 4 Distribution of age and gender.

Age Median age in years of patients with polyp (IQR) Median age in years of patients without polyp (IQR) P value

PSL 60 (53, 67) 60 (50, 69) 0.637

Conventional adenomas 63.5 (57, 71) 55 (47, 65) < 0.001

SSA/P 60 (53, 67) 59 (50, 69) 0.789

Gender Males with polyps (%) Males without polyps (%) P value

PSL 94 (59.1%) 360 (52.7%) 0.158

Conventional adenomas 213 (61.6%) 241 (48.6%) < 0.001

SSA/P 75 (60.5%) 379 (52.8%) 0.120

PSL, proximal serrated lesion; SSA/P, sessile serrated adenoma/polyp
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tion of split-dose bowel preparation at the beginning of 2015,
the proportion of colonoscopies with good bowel preparation
increased from 62% to 80%, while those rated average reduced
from 28% to 17% and those rated poor reduced from 10% to 3%
(P <0.001). There was a trend towards a higher PSLDR in colo-
noscopies where the bowel preparation was either good or
average, when compared to those with poor bowel preparation,
though this did not reach statistical significance (19.3% (good)
vs 21.1% (average) vs 9.3% (poor), P=0.07) (▶Table 6).

Discussion
Our colonoscopist’s ADR did not significantly increase over the
study period (▶Fig. 1). However, the overall ADR of 41.1% is
higher than the recommended ADR of 30% in male patients
and 20% in female patients for average-risk screening [7].
Therefore, the stable ADR serves as a measure of internal qual-
ity control against which changes observed over time in SSADR
and PSLDR can be compared. In contrast, the SSADR and PSLDR
increased yearly with experience (▶Fig. 1). The overall SSADR
of 15% and PSLDR of 19% achieved in this study are high com-
pared with many previous reports, and the most recent year’s
PSLDR of 29.4% is, to the best of our knowledge, the highest re-
ported among current literature (▶Table1). The improvement
in SSADR and PSLDR likely reflects the learning effect associat-
ed with increased exposure to serrated lesions over time, as the
colonoscopist’s practice expanded since graduating from the
training program. This learning effect is similarly demonstrated
in a Dutch study, where a significant improvement in ADR and
SSADR was observed in participating colonoscopists after a

standardized education program was implemented (ADR
22.5 % vs 25.8%; P<0.001) and SSADR (10.0% vs 13.5%; P<
0.001)[8].

The credibility of our data demonstrating such high preval-
ence of SSA/P and PSL, is supported by a recently published
Australian study, where the SSADR for a single colonoscopist
over a 1-year period was 20.1% in an unselected series of con-
secutive outpatients [9]. However, SSA/P and PSL detection is
highly endoscopist-dependent [10]. In a retrospective study
from the United States evaluating 11,049 polyps found in
6681 screening and surveillance colonoscopies, the PSLDR for
15 colonoscopists ranged from 1% to 26% [10]. Compared to
the highest detector, the odds of detecting PSL for individual
colonoscopists ranged from 0.05 to 0.67 (P<0.001) [10]. This
study involved colonoscopy for screening of average-risk pa-
tients, so the highest detecting colonoscopist in that study
may well record an even higher PSDLR in an environment where
colonoscopy screening is offered only for those at increased risk
of CRC. Furthermore, in a single-center Australian retrospective
study that evaluated factors influencing the SSADR of multiple
colonoscopists, the mean ADR was 33% but SSADR was low at
only 3% (range 0–17%) [11]. These data suggest that high
ADR may not always correlate with high SSADR, and therefore
detection of SSA/P may be an independent skill.

The reasons for the high SSADR and PSLDR in the current
study warrant discussion. The colonoscopist in the current
study has high exposure to SSA/P in his main academic hospital
practice, via referral from other clinicians for endoscopic muco-
sal resection (EMR) of large SSA/P. This concentrated experi-

▶ Table 5 Lesion detection rates for each indication.

Symptoms (N=374) Screening (N=102) Surveillance (N=320) P value

PSLDR 54 (14.4%) 14 (13.7%) 84 (26.3%) < 0.001

ADR 110 (29.4%) 48 (42.2%) 164 (51.3%) < 0.001

SSADR 42 (11.2%) 10 (9.8%) 66 (20.6%) 0.001

FIT- screening colonoscopies (N=50) FIT + screening colonoscopies (N=52) P value

PSLDR 9 (18.0%) 6 (11.5%) 0.411

ADR 16 (32.0%) 27 (51.9%) 0.047

SSADR 7 (14.0%) 4 (7.7%) 0.353

PSLDR, proximal serrated lesion detection rate; ADR, adenoma detection rate; SSADR, sessile serrated adenoma/polyps detection rate; FIT, fecal immunochemical
test

▶ Table 6 Lesion detection rates according to quality of bowel preparation.

Good (N=543) Average (N=223) P value Poor (N=75) P value

PSLDR 105 (19.3%) 47 (21.1%) 0.583 7 (9.3%) 0.073

ADR 213 (39.2%) 102 (45.7%) 0.096 31 (41.3%) 0.250

SSADR 81 (14.9%) 38 (17.0%) 0.461 5 (6.7%) 0.089

PSLDR, proximal serrated lesion detection rate; ADR, adenoma detection rate; SSADR, sessile serrated adenoma/polyps detection rate
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ence may have led to better recognition of SSA/P during routine
diagnostic colonoscopy, which was captured in our study.

Our inference that the increased SSADR over time was a re-
sult of learning and experience is limited by two variables that
changed during the study period. First the change from 180 se-
ries colonoscopes to 190 series from November 2012 may have
contributed to increased SSADR. However, this change occurr-
ed early in the study, and cannot account for the continually in-
creasing SSADR and PSLDR (with stable ADR) that was observed
during the years following this change (▶Table1) and suggests
a learning effect independent of the colonoscope used. Sec-
ond, introduction of split-dose bowel preparation in 2015 may
have also contributed to increased SSADR and PSLDR in the final
year of the study. However, the split-dose bowel preparation
was only introduced 8 months prior to the conclusion of the
study. The statistically significant trend of increasing SSADR
and PSLDR with a stable ADR was present prior to changing to
the split-dose preparation, which represents the majority of the
study duration. Third, colonoscopy withdrawal time was not re-
corded. A potentially longer withdrawal time in the latter years
of the study period could have confounded the increased de-
tection rates observed. However, withdrawal time is unlikely to
have changed significantly during the study period, as the im-
portance of an adequate withdrawal time was well publicized
and was appreciated by AM prior to the study commencing.
Moreover, the allocated procedure times remained unchanged
during the study period.

Another potential criticism of our study is that all colonosco-
pies, including repeat colonoscopies on the same patient, were
included and not only screening procedures. However, calculat-
ing the ADR or PSLDR using only screening colonoscopies can
render itself to indication bias or gaming of outcomes. Histori-
cally, ADR was only calculated based on initial colonoscopies in
a screening cohort. However, more recent recommendations
are that ADR be calculated for all colonoscopies in individuals
aged 50 or over, except where it is performed for an emergency
or where it is performed for a specific therapeutic indication
[12]. A recent retrospective study assessed whether calculating
ADR from screening, surveillance, and diagnostic colonosco-
pies (overall ADR) would alter conclusions about the perform-
ance of colonoscopists, compared to using an ADR based only
on screening colonoscopies [13]. For 15 colonoscopists,
screening ADRs only differed from the overall ADR by a mean
of 2.6 percentage points (range 0–6.9 percentage points).
The authors concluded that utilizing the overall ADR could be
a simplified measure of adenoma detection, and that it would
not have a significant impact on whether a colonoscopist would
meet minimal recommended threshold detection rates [13].

Our study has a number of additional limitations. The retro-
spective nature precluded collection of additional data for risk
factors for colonic polyps such as presence of diabetes, hyper-
tension or obesity, and therefore we could not account for
these risk factors in our analysis. Furthermore, the single-op-
erator nature of the study may limit the ability to generalize
the study findings to other endoscopists or centers, and pro-
spective or multicenter studies are required to see if these find-
ings are replicated.

The endoscopy community is beginning to debate the mer-
its of setting benchmarks for SSADR or PSLDR. The ADR is well
established as an independent predictor of interval CRC risk
after screening colonoscopy, and is therefore a strong quality
marker for colonoscopy [14]. However, with emerging evi-
dence for the role of PSL in development of CRC, we believe it
is logical that a minimum PSLDR should also be considered
when assessing colonoscopy quality. In a recent publication by
East et. al., a minimum PSLDR of 4.5% was proposed [4]. In-
deed, recently the Australian colonoscopy recertification pro-
gram set a benchmark of 4% for SSADR for colonoscopists ap-
plying for reaccreditation in colonoscopy. Studies such as ours
may lend further weight to potentially setting a higher bench-
mark. However, before SSADR or PSLDR can unequivocally be
considered a strong colonoscopy quality marker, further evi-
dence is required to prove that a higher SSADR or PSLDR corre-
lates with a reduced rate of interval CRC.

Unlike conventional adenomas, SSA/P without cytological
dysplasia are not thought to typically result in occult colonic
bleeding, and therefore would not be expected to be detected
by the FIT. However, SSA/P are associated with increased prev-
alence of synchronous conventional adenomas that are known
to result in occult bleeding. In an Australian retrospective study,
among FIT-positive screening participants, presence of a SSA/P
was significantly associated with presence of synchronous ade-
nomas (OR 2.67, P=0.002). Prevalence of SSA/P was 13% in FIT-
positive screening participants, compared with 6% in control
patients. This difference was significant (adjusted OR 1.9, P=
0.01) after controlling for age, sex, bowel preparation, colonos-
copist and year, but not when controlling for presence of an
adenoma (adjusted OR 1.43, P=0.157) [15]. These data sug-
gest that the higher prevalence of SSA/P in FIT-positive patients
is because of a higher prevalence of conventional adenomas in
this screening cohort rather than the detection of SSA/P by a
positive FIT. This adds weight to the notion that higher mini-
mum expected rates for SSADR and PSLDR would be reasonable
in countries such as Australia, the UK and some European coun-
tries, where patients generally proceed to screening colonosco-
py only where there is a significant family history or a positive
FIT.

Conclusions
In this study of 841 colonoscopies over 4 years by a single colo-
noscopist, with histology reported by a single expert patholo-
gist, the PSLDR of 29.4% in the final year of the study exceeds
previously reported detection rates. SSADR and PSLDR im-
proved each year with experience, suggesting a learning effect.
The current recommendation regarding the minimum PSLDR of
4.5% in average-risk screening populations should be reevalu-
ated in different patient populations. Consideration should be
given to increasing the minimum PSLDR in countries where
screening colonoscopies are carried out on patients with in-
creased CRC risk (family history or positive FIT), and not on the
average-risk population. Consideration should also be given to
exploring PSLDR as a new quality marker in screening and sur-
veillance colonoscopy. Further studies are required to establish
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whether targeted educational interventions can improve PSLDR
and whether a high PSLDR does in fact correlate with decreased
rates of interval CRC, or whether it remains of academic inter-
est only.
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