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Abstract

AIM: To examine performances regarding prediction
of polyp histology using high-definition (HD) i-scan in a
group of endoscopists with varying levels of experience.

METHODS: We used a digital library of HD i-scan still
images, comprising twin pictures (surface enhancement
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and tone enhancement), collected at our university hos-
pital. We defined endoscopic features of adenomatous
and non-adenomatous polyps, according to the fol-
lowing parameters: color, surface pattern and vascular
pattern. We familiarized the participating endoscopists
on optical diagnosis of colorectal polyps using a 20-min
didactic training session. All endoscopists were asked to
evaluate an image set of 50 colorectal polyps with re-
gard to polyp histology. We classified the diagnoses into
high confidence (i.e., cases in which the endoscopist
could assign a diagnosis with certainty) and low confi-
dence diagnoses (i.e., cases in which the endoscopist
preferred to send the polyp for formal histology). Mean
sensitivity, specificity and accuracy per endoscopist/im-
age were computed and differences between groups
tested using independent-samples ¢ tests. High vs low
confidence diagnoses were compared using the paired-
samples £ test.

RESULTS: Eleven endoscopists without previous expe-
rience on optical diagnosis evaluated a total of 550 im-
ages (396 adenomatous, 154 non-adenomatous). Mean
sensitivity, specificity and accuracy for diagnosing ad-
enomas were 79.3%, 85.7% and 81.1%, respectively.
No significant differences were found between gastro-
enterologists and trainees regarding performances of
optical diagnosis (mean accuracy 78.0% vs 82.9%, P =
0.098). Diminutive lesions were predicted with a lower
mean accuracy as compared to non-diminutive lesions
(74.2% vs 93.1%, P = 0.008). A total of 446 (81.1%)
diagnoses were made with high confidence. High confi-
dence diagnoses corresponded to a significantly higher
mean accuracy than low confidence diagnoses (84.0%
vs 64.3%, P = 0.008). A total of 319 (58.0%) images
were evaluated as having excellent quality. Considering
excellent quality images in conjunction with high confi-
dence diagnosis, overall accuracy increased to 92.8%.

CONCLUSION: After a single training session, endos-
copists with varying levels of experience can already
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provide optical diagnosis with an accuracy of 84.0%.

© 2013 Baishideng. All rights reserved.
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Core tip: Several studies examined the feasibility of op-
tical diagnosis of colorectal polyps using chromoendos-
copy, either dye-based or digital techniques, while only
a few studies examined the performances using the
high-definition (HD) i-scan technology. In addition, ex-
perience on prediction of polyp histology using HD i-scan
has been reported in an expert setting only, was based
on various classification criteria, and paid only a limited
attention to the impact of training. In the current study,
at our university hospital, we investigated the effect of
training on the diagnostic performances of endoscopists
with varying levels of experience. We found that, after
a short didactic training session, all endoscopists, train-
ees as well as gastroenterologists, can predict polyp
histology with a mean accuracy of 84%.
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INTRODUCTION

Image enhanced endoscopy techniques, such as dye-
based or digital based chromoendoscopy |[i.e., narrow
band imaging (NBI), high-definition (HD) i-scan or
Fujinon Intelligent Color Enhancement (FICE)] have
become largely available in daily practice, yet their addi-
tional diagnostic value remains unclear”. Several studies
have demonstrated that expert endoscopists can accu-
rately differentiate adenomatous from non-adenomatous
polyps (i.e., optical diagnosis) using such technologies®,
thereby enabling an individualized treatment, in which
small adenomas are resected without pathologic exami-
nation, while small non-adenomatous polyps of the rec-
tosigmoid are left i sit®". In addition, optical diagnosis
might offer an alternative to histologic diagnosis in case
polyps cannot be retrieved for histopathologym. This
practical approach may downsize the pathology costs
and reduce the risk of complications, which in turn
would increase the efficiency and cost-effectiveness of
colonoscopic proceduresl()’%.

A large number of studies have focused on the con-
tribution of image enhanced endoscopy techniques in the
detection of colorectal polypslmw, while information on
their role in histologic characterization is still expanding,
Feasibility studies on optical diagnosis have been per-
formed using chromoendoscopy ™" or NBI™'*'* espe-
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cially in expert setting, while only a few studies examined
the feasibility of HD i-scan technologyﬁ’ﬂ’m’zz]
of them has been conducted outside an expert setting,

, and none

Of note, in a study examining diagnostic performances
for optical diagnosis of small colorectal polyps using HD
i-scan, Chan ¢z a/” found a 30% difference in accuracy
(63% vs 93%) between 2 experienced endoscopists, high-
lighting the need for training and use of standardized
criteria. It is important to understand whether incorpo-
rating basic principles of optical diagnosis in the educa-
tion of practicing endoscopists is sufficient to attain and
maintain skills in optical diagnosisp’ﬂ. At our institution,
training on recognition of colorectal lesions, with focus
on non-polypoid adenomas, is currently incorporated in
the educational curriculum™. In the current study, we
further extended this training by developing a short train-
ing module on optical diagnosis using HD i-scan images.
We sought to examine the performances in predicting
polyp histology in a group of endoscopists with varying
levels of experience. We hypothesized that endoscopists
can accurately predict polyp histology after a short train-
ing session, irrespective of their prior endoscopy practice
experience.

MATERIALS AND METHODS

We conducted a prospective educational study at the
Maastricht University Medical Center, the Netherlands.
No ethical review was required by the local Institutional

Review Board.

Colonoscopy and image collection

We created a library of digital photographs using HD
i-scan colonoscopes (Pentax, 90i series, 1.3 X 10° pixels).
Twin-pictures [surface enhancement (SE); tone enhance-
ment (TE)] were obtained from consecutive colorectal
polyps. Location, size and morphology of colorectal pol-
yps were registered. Colorectal polyps were subdivided
according to location into proximal lesions (ze., located
proximal from the rectosigmoid) and distal lesions (ze.,
detected in the rectosigmoid), as described previously"**.
The size of the polyp was categorized as diminutive (Ze.,
< 6 mm) or non-diminutive (ze., =2 6 mm). Moreover,
colorectal lesions were classified according to morphology
into polypoid and non-polypoid (i.c., lesions with a height
of less than half of their diameter)®. All colonoscopies
were performed by one colonoscopist (Sanduleanu S),
with previous experience on image enhanced endoscopy
techniques™™, including the HD i-scan technology.
After digital documentation, all colorectal polyps were
removed and sent for histopathological assessment.
Colorectal polyps were assessed by two experienced gas-
trointestinal pathologists and classified according to the
World Health Organization classification™. Tubular ad-
enomas, tubulovillous adenomas, villous adenomas and
carcinomas were categorized as adenomatous whereas
hyperplastic polyps, other (ie., inflammatory of lesions)
and normal tissue were categorized as polyps with a non-
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Figure 1 Characterization of colorectal polyps using chromoendoscopy with indigo carmine 0.4% (A, D and G) and high-definition i-scan, surface en-
hancement (B, E and H)/tone enhancement (C, F and ), the i-scan classification for endoscopic diagnosis. A-C: 20 mm sized pedunculated polyp (Paris Ip).
Image enhanced endoscopy shows reddish color, prominent vessels and a type IV pit pattern of the epithelial surface. Histopathology showed a tubulovillous ad-
enoma with low-grade dysplasia; D-F: 40 mm sized non-polypoid (Paris Ila) lesion. Image enhanced endoscopy shows reddish color, dilated, irregular vessels and a
type IV pit pattern of the epithelial surface. Histopathology showed a tubulovillous adenoma with high-grade dysplasia; G-I: 3 mm sized non-polypoid (Paris Ila) lesion.

Image enhanced endoscopy shows pale color, isolated, lacy vessels and a type II pit pattern. Histopathology showed a hyperplastic polyp.

adenomatous histology. Sessile serrated adenomas/polyps
were categotized as non-adenomatous polyps, in line with

recent insights on the pit pattern of these lesions™ .

Training and development of classification table

Pilot phase: We established features associated with ade-
nomatous and non-adenomatous histology, using a differ-
ent set of 20 colorectal polyps which were examined us-
ing both chromoendoscopy and HD i-scan (Figure 1). We
built upon previously described, international pit pattern
classifications using (digital) chromoendoscopy, namely
the Kudo classification and the NBI international colorec-
tal endoscopic classification (NICE classification)™*!, We
developed a simple classification (i-scan classification for
endoscopic diagnosis, ICE-classification), in which the fol-
lowing parameters were separately rated: color, epithelial
surface pattern and vascular pattern (Table 1). The quality
of images was evaluated by 2 independent examiners and
categorized as excellent or good.
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Study: For the purpose of this educational study, we
assembled an image set of twin pictures (SE; TE) from
50 colorectal polyps to create a test which can be accom-
plished within 1 h. We developed a training module (Mi-
crosoft PowerPoint) including the following information:
(1) potential clinical relevance of optical diagnosis; (2) ba-
sic principles of the HD i-scan technology; (3) differen-
tial criteria of adenomatous s non-adenomatous polyps
using HD i-scan; and (4) clinical examples. Eleven en-
doscopists, working at our university center, with varying
levels of experience, but who did not routinely use HD
i-scan prior to this study were invited to participate. All
endoscopists received a 20-min didactic training session
aiming to familiarize them with the ICE classification of
colorectal polyps using HD i-scan. Hereafter, the endos-
copists evaluated an image set of 50 colorectal polyps,
placed in random order by a computer-generated random
number sequence, assessing polyp histology with high-
or low confidence levels. High confidence was defined as
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Table 1 Classification system for diagnosis of non-adenoma-

tous and adenomatous colorectal polyps using high-definition
i~scan (ICE classification)

Adenomatous

Reddish
Different from adjacent mucosa

Non-adenomatous
Color Pale
Similar to adjacent

mucosa
Indiscrete borders Clearly demarcated

Surface pattern Round pits of uniform Oval, tubular or branched pits
size, no definite pits
Isolated, lacy vessels

Vessel pattern Dilated, irregular vessels

cases in which the endoscopist could assign a diagnosis
with certainty and low confidence in cases in which the
endoscopist preferred to send the polyp for formal histo-
pathology.

Statistical analysis

Numbers (percentages) were used to desctibe categorical
variables. Sensitivity, specificity and accuracy in predicting
polyp histology were calculated using formal histopathol-
ogy as gold standard. The positive and negative predictive
values (PPVs and NPVs) are highly dependent on the
prevalences of adenomatous and non-adenomatous pol-
yps. As our image set may not truly reflect the prevalence
of these lesions in the general population, we further
calculated the PPVs and NPVs based on our sensitivity
and specificity data combined with literature data about
the prevalence of adenomatous and non-adenomatous
polyps in the general population (ze., approximately 50%
of all colorectal polyps detected during colonoscopy are
adenomatous, while 50% non-adenomatous™*™). A two-
step procedure was used to account for the dependency
between repeated measurements. First, mean sensitivity,
specificity and accuracy per endoscopist were computed
and the differences between groups (i.e., gastroenterolo-
gists o5 trainees) were tested using independent-samples
# tests. High »s low confidence diagnoses were compared
using the paired-samples ¢ test. For the effect of loca-
tion, size, morphology and image quality, the data were
first summarized per image and differences between
groups (ze., distal »s5 proximal lesions, diminutive »s non-
diminutive lesions, polypoid »s non-polypoid lesions and
excellent »s good quality images) were compared using
the independent-samples # test. We finally used £ statis-
tics to assess the agreement of predicted histology with
formal histopathology. We considered a kappa value <
0.20 to indicate poor agreement, 0.21-0.40 slight agree-
ment, 0.41-0.60 moderate agreement, 0.61-0.80 substan-
tial agreement and 0.81-1.00 almost perfect agreementm.
Two-sided P values < 0.05 were considered statistically
significant. Statistical analyses were conducted using the
SPSS version 20.0.

RESULTS

A total of eleven endoscopists (4 gastroenterologists and
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Table 2 Endoscopic and pathologic characteristics of the

colorectal polyps incorporated in our test set 77 (%)

Characteristic Polyps
Total number of colorectal polyps 50
Location'

Proximal colon 25 (51.0)

Distal colon 24 (49.0)
Size'

Diminutive 32 (65.3)

Non-diminutive 17 (34.7)
Morphology"

Polypoid 29 (59.2)

Non-polypoid 20 (40.8)
Histopathology

Tubular adenoma 29 (58.0)

Tubulovillous adenoma 6 (12.0)

Carcinoma 1(2.0)

Hyperplastic polyp 8 (16.0)

Sessile serrated adenoma/polyp 1(2.0)

Other (i.e., inflammatory) 2 (4.0)

Normal tissue 3 (6.0)
Final histopathology

Non-adenomatous 14 (28.0)

Adenomatous 36 (72.0)
Image quality

Excellent 29 (58.0)

Less than excellent 21 (42.0)

"Information was missing in 1 case.

7 trainees) participated. Median (range) duration of colo-
noscopic experience was 12 years (range 7-15 years) for
the participating gastroenterologists and 3 years (range 0-4
years) for the trainees. A total of 50 twin pictures (Figure
2) were incorporated into the test set, consisting of 14
(28.0%) non-adenomatous and 36 (72.0%) adenomatous
polyps. Table 2 depicts the endoscopic and pathologic
characteristics of the polyps incorporated into our test
set. The majority (65.3%) of colorectal polyps were
diminutive in size and 49.0% were located in the distal
colon. Moreover, 29 (59.2%) cases had a polypoid and 20
(40.8%) a non-polypoid endoscopic appearance”™. Im-
age quality was rated as excellent in 29 (58.0%) cases and
good in the remaining 21 (42.0%) cases.

Endoscopic features of non-adenomatous and
adenomatous polyps

The endoscopic characteristics of non-adenomatous
and adenomatous polyps are depicted in Figure 2. The
frequencies of endoscopic features predictive of adeno-
matous and non-adenomatous polyps observed by the
eleven endoscopists are shown in Table 3. Reddish colot,
surface epithelium different from the surrounding mu-
cosa, clear demarcation and oval, tubular or branched pits
were frequently seen in adenomatous polyps, whereas
thick vessels were observed in only 40.9% of all adeno-
matous polyps. In contrast, pale colort, surface epithelium
similar to the adjacent mucosa, indiscrete borders, round
pits of uniform size or no definite pits and isolated, lacy
vessels were all frequently noticed in non-adenomatous
polyps. The surface pattern remained unclear in 9.3% of
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Figure 2 Endoscopic features of non-adenomatous and adenomatous polyps. High-definition (HD) i-scan surface enhancement (SE) (A) and tone enhancement
(TE) (B) of a 12 mm pedunculated polyp located in the rectum characterized by a reddish color, prominent vessels and a branch-like (type IV) pit pattern. All endosco-
pists diagnosed this lesion as adenomatous with high confidence. Histopathology showed a tubulovillous adenoma with low-grade dysplasia. HD i-scan SE (C) and TE
(D) of a 20 mm non-polypoid lesion in the ascending colon characterized by a reddish color, irregular vessels and a tubular (type 1II's) pit pattern. Adenomatous histol-
ogy was predicted by all endoscopists with high confidence. Histopathology showed a tubular adenoma with low-grade dysplasia. HD i-scan SE (E) and TE (F) of a 4
mm non-polypoid lesion located in the proximal colon characterized by a reddish color, surface epithelium different from the surrounding mucosa and indiscrete bor-
ders while the vascular pattern could not be clearly observed. Polyp histology was predicted with low confidence by 6 of the 11 endoscopists. Histopathology showed
a tubular adenoma with low grade dysplasia. SE (G) and TE (H) of a 3 mm sessile lesion in the sigmoid characterized by a pale color, no vessels and no definite pit
pattern. Non-adenomatous histology was predicted with high confidence by 10 of the 11 endoscopists. Histopathology showed normal mucosa. SE (1) and TE (J) of a
3 mm non-polypoid lesion in the rectum characterized by a pale color, no vessels and round pits of uniform size. Non-adenomatous histology was predicted with high
confidence by all endoscopists. Histopathology showed a hyperplastic polyp. SE (K) and TE (L) of a 3 mm sessile lesion in the rectum characterized by a pale color
and epithelium similar to the adjacent mucosa while the surface pattern and vessel pattern are unclear. Histopathology was predicted with low confidence by 5 out of
11 endoscopists. Histopathology showed a hyperplastic polyp.

all adenomatous polyps and 15.6% of all non-adenoma- Diagnostic performances in optical diagnosis using HD
tous polyps, whereas a clear vascular pattern could not be i-scan
observed in 16.2% of the adenomas. A total of 550 images were evaluated by the eleven en-
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Table 3 Frequencies of endoscopic features predictive of

adenomatous and non-adenomatous polyps

Adenomatous polyps Non-adenomatous polyps

Features predictive of adenomas

Reddish 62.6% 2.6%

Different adjacent 74.7% 11.7%

mucosa

Clearly demarcated 72.5% 33.1%

Oval, tubular or 71.7% 11.0%

branched pits

Thick vessels 40.9% 8.4%
Features predictive of non-adenomas

Pale 32.3% 92.9%

Similar adjacent 22.5% 85.7%

mucosa

Indiscrete borders 26.0% 65.6%

Round pits of uniform 18.9% 73.4%

size, no definite pits

Isolated, lacy vessels 42.9% 87.0%
Features unclear

Color 5.1% 4.5%

Adjacent mucosa 2.8% 2.6%

Demarcation 1.5% 1.3%

Surface pattern 9.3% 15.6%

Vessel pattern 16.2% 4.5%

Bouwens MWE et a/. Optical diagnosis of colorectal polyps

Table 4 Diagnostic performances of the eleven endoscopists

in predicting polyp histology subdivided according to level of
experience, location, size, morphology and image quality

Sensitivity Specificity Accuracy PPV' NPV’

Overall 793+70 857+96 81.1+47 847 805

Experience
GE 764+66 821+92 780+37 810 777
Trainees 81.0+71 878+99 829+45 869 822
P value 0.320 0.378 0.098

Location
Proximal 74.6 309 80.0+29.7 75.6+30.1 789 759
Distal 842+290 889+88 860+234 884 849
P value 0.353 0.547 0.187

Size
Diminutive 63.2+333 902+78 742+291 866 710
Non-diminutive 97.2+72  27.3 93.1+183 572  90.7
P value <0.001 0.008

Morphology
Polypoid 81.8+251 85.1%20.0 831+23.0 846 824
Non-polypoid 7541350 879+139 77.3+328 862 781
P value 0.536 0.829 0.470

Image quality
Excellent 893+231 935%£69 903+203 932 897
Good 63.6+333 77.9+234 684+305 742 682
P value 0.010 0.117 0.007

doscopists. Mean sensitivity, specificity and accuracy for
diagnosing adenomas were 79.3%, 85.7% and 81.1%,
respectively (Table 4). The corresponding PPV and NPV
were 84.7% and 80.5%, respectively.

Factors influencing the diagnostic performances of the
endoscopists

The effects of the level of experience, polyp characteris-
tics and image quality for the prediction of polyp histol-
ogy on the diagnostic performances of the endoscopists
are shown in Table 4. We found no significant difference
in mean sensitivity (76.4% »s 81.0%, P = 0.320), mean
specificity (82.1% »s 87.8%, P = 0.378) and mean ac-
curacy (78.0% vs 82.9%, P = 0.098) for predicting polyp
histology between gastroenterologists and trainees. Of
note, mean accuracy for prediction of histology was
significantly higher in non-diminutive »s diminutive pol-
yps (93.1% vs 74.2%, P = 0.008). With regard to loca-
tion, colorectal polyps located in the distal colon were
predicted with a higher mean accuracy as compared to
colorectal polyps located in the proximal colon, although
not statistically significant (86.0% »s 75.6%, P = 0.187).
With regard to the morphology, no significant differences
were observed between polypoid and non-polypoid le-
sions (83.1% ws 77.3%, P = 0.470). Of all images, 319
(58.0%) were considered to be of excellent quality. As
expected, excellent quality images were predicted with a
significantly higher mean accuracy as compared to good
quality images (90.3% z5 68.4%, P = 0.007).

High confidence diagnoses

A total of 446 (81.1%) diagnosis could be made with
high confidence. High confidence diagnoses correspond-
ed to a significantly higher mean accuracy (84.0% vs
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Data are expressed as mean + SD. 'Based on our sensitivity and specificity
data and literature data regarding prevalences of non-adenomatous and
adenomatous polyps; *Based on 1 case only, no statistics performed. GE:
Gastroenterologist; PPV: Positive predictive value; NPV: Negative predic-
tive value.

64.3%, P = 0.008) than low confidence diagnoses. A total
of 281 (88.1%) excellent quality images were diagnosed
with high confidence. High confidence diagnosis in com-
bination with excellent quality images resulted in a signifi-
cantly higher mean accuracy (92.8% vs 62.3%, P = 0.014)
as compared to low confidence diagnosis in combination
with high quality images. PPVs and NPVs of high confi-
dence diagnoses were 90.2% and 82.8%, respectively.

Agreement with formal histology

The kappa value, reflecting agreement of the endoscopist
prediction with formal histology, ranged from 0.453 to
0.737 among the eleven endoscopists (Table 5). Analysis
of high confidence diagnoses only improved the kappa
value ranging from 0.519 to 0.821 indicating a moderate
to substantial agreement.

A total of 319 (58.0%) images were rated as excellent
quality images. Taking into consideration these images
only, the kappa values ranged from 0.621 to 0.828. When
considering high confidence diagnoses in combination
with excellent quality images, the kappa values ranged
from 0.709 to 0.900 indicating substantial to almost pet-
fect agreement.

DISCUSSION

The present study shows that after a short didactic train-
ing session on optical diagnosis using HD i-scan, endos-
copists can already predict colorectal polyp histology,
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Table 5 Kappa values reflecting agreement of the endoscopist

prediction with formal histopathology

Kappa range Interpretation’

All images (n = 50)

All predictions 0.453-0.737 Moderate-substantial
agreement
High confidence predictions  0.519-0.821 Moderate-substantial
agreement
Excellent quality images (1 = 29)

All predictions 0.621-0.828  Substantial-almost per-
fect agreement
Substantial-almost per-

fect agreement

High confidence predictions  0.709-0.900

'Interpretation according to Landis and Koch (reference 37).

with a mean accuracy of 84.0% for high confidence diag-
nosis. In addition, we found that specific polyp charactet-
istics might negatively affect the diagnostic performances
of endoscopists, in particular a diminutive size.

It is important to systematically evaluate the benefit
of new image enhanced endoscopy techniques, as these
have become widely available and might enable refine-
ment of diagnosis and a more efficient treatment of
colorectal polyps in routine practice!”. Accurate optical
diagnosis may allow the endoscopist to leave diminutive
non-adenomatous polyps of the rectosigmoid in place
and remove and discard diminutive adenomas, thereby
reducing the pathology costs and potential risks of com-
plications'®”. Tn addition, these technologies may offer a
substitute for histopathology in case colorectal polyps are
not retrieved for formal histopathology™ (i.e., about 8%
of all colorectal polyps ate histologically uninterpretable
in routine practice due to lack of retrieval after polypec-
tomy or damaged material”).

Several studies demonstrated optical diagnosis is
feasible using chromoendoscopy™* or NBI™'*", while
only few studies examined the feasibility using HD i-scan
technology™ ™" *, and none of them was conducted out-
side an expert setting. We therefore developed a simple
classification system of colorectal polyps using HD i-scan
(ICE classification) and evaluated the diagnostic perfor-
mances for prediction of histology in a group of non-
expert endoscopists.

In line with previously reported data , the cur-
rent study shows that endoscopists can predict polyp his-
tology with a mean accuracy of 84.0% (high confidence
diagnosis) using HD i-scan still images. Hoffman ¢z 2/
reported accuracy rates ranging from 96% to 99% in
two single centre studies. All procedures in these stud-
ies were conducted by endoscopists with high-level of
expertise on image enhanced endoscopy techniques'™,
including HD i-scan, and using electronic magnification,
which might explain the high accuracy rates observed in
these studies™”. The results of our study are consistent
with the findings reported in a study by Pigo ez a/”' in
which an experienced endoscopist predicted the histol-
ogy of 150 colorectal polyps during colonoscopy with
a sensitivity, specificity and accuracy of 95%, 82% and
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92%, respectively. Subsequently, still images of these 150
colorectal polyps were evaluated by four other endosco-
pists after a short teaching session with an overall sensi-
tivity of 88%, specificity of 62% and accuracy of 82%.
When evaluating good/excellent quality images only, their
overall accuracy improved to 94%, which is in line with
our data. A possible explanation for the higher accuracy
rates reported by real-time visual assessment compared to
still images is perhaps the dynamic observation of lesions
(eg., air insufflation, closer inspection) which may provide
additional details. It is therefore plausible that our data
underestimate the true diagnostic performances of the
endoscopists in routine practice, when polyp histology is
predicted by real-time visual assessment.

The present study indicates that a 20 min didactic
training session is an effective and efficient way to famil-
iarize endoscopists with the basic principles of optical di-
agnosis. This is in agreement with existing literature data
showing a short and rapid learning curve for accurate
evaluation of still images using new image enhanced en-
doscopy techniquesm’m. Although several studies showed
experienced endoscopists can accurately predict polyp
histology™*'"" recent data reported lower performances
of endoscopists in a community settingm]. It is possible
such lower performances and operator-dependency may
reflect different levels of training[é’zzj, thus emphasizing
the need for learning programs comprising both an ex
vivo and 7n vivo phase. By analogy with our previous expe-
rience regarding training in detection and management of
non-polypoid lesions™ we suggest the following steps
might be considered. First, a short didactic training ses-
sion might be offered to the endoscopists to familiarize
them with the basic principles of optical diagnosis. Sec-
ond, video training can help to further shape their skills.
Finally, individual feedback duting colonoscopy by an ex-
perienced endoscopists and self-learning (7.e., comparison
of optical diagnosis with formal histopathology) might
be important to achieve and maintain proficiency in opti-
cal diagnosis.

In this study we paid special attention to identify
specific factors which may negatively impact predic-
tion of histology, as this may help to establish targets
for improvements. We found that colorectal polyps of
diminutive size, proximally located or with non-polypoid
morphology are more likely predicted with a lower accu-
racy. In a recent study by our group, proximal neoplasms
appeared to be in general more frequently diminutive and
have a non-polypoid shape”. Taken together these find-
ings emphasize the need for careful inspection of proxi-
mal lesions, which might be both more challenging to de-
tect and also to characterize histologically. Optimal bowel
preparation, which may be more difficult to achieve in
the proximal colon™ has definitely a key role in reaching
these targets.

In this study, we developed a simple classification
system (ze., the ICE classification) of colorectal polyps
by means of HD i-scan, applying similar critetia to those
described by the NICE classification using NBI™. Al-
though several studies now investigated the performance
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characteristics of optical diagnosis using different image
enhanced technologies™ ™" the outcomes are difficult
to compare due to heterogeneity in the diagnostic criteria
used. Implementation of a simple, universal classification
system, irrespective of the endoscopic technology used,
is essential for comparing the outcomes across studies.

According to the American Society for Gastrointes-
tinal Endoscopy recommendations, a NPV of at least
90% should be attained for a safe implementation of a
leave in place approach for diminutive non-adenomatous
polyps in routine practice’™”. These benchmarks can be
already achieved by expert endoscopists[45], yet data in a
non-expert setting are scarce and controversial. In our
expetience, excellent quality images in conjunction with
high confidence diagnosis resulted in a mean accuracy of
92.8%. Studies ate currently underway at our institution
to assess the performance characteristics of real-time op-
tical diagnosis in a non-expert setting,

Some methodological aspects of this study need
further consideration. As a strength, endoscopists with
varying levels of experience, and who were previously
familiarized on the recognition and management of non-
polypoid colorectal neoplasms participated”*”. Second,
we used a simple classification system (ICE classification),
based on previously defined and validated criteria.
Third, we examined the influence of polyp characteris-
tics, image quality and use of confidence levels on the
diagnostic performances to highlight potential targets for
training. As a limitation, we used a selection of images
consisting of small and larger colorectal polyps whereas
optical diagnosis seems to be applicable for small and
diminutive polyps only, given the low rate of advanced
histology in these lesions'". We assume, however, that
simple observation and recognition of the pit-patterns
may be the first step when developing educational skills
in optical diagnosis. Second, the diagnostic performances
of the endoscopists involved in this study did not reach
the threshold recommended for a safe implementation of
a leave in place approach of non-adenomatous polypsm.
This was not unexpected, as HD i-scan was only recently
introduced at our institution, and hence, the endoscopists
might have been still early in their learning curves. Third,
the diagnostic performances might have been underes-
timated as endoscopists predicted polyp histology based
on still images instead of real-time visual assessment.
Finally, in this study we assigned the sessile serrated ad-
enomas/polyps to the group of non-adenomatous pol-
yps. However, as only 1 out of the 50 colorectal polyps
examined turned to be a sessile serrated adenoma/polyp,
its re-classification into adenomatous lesion is unlikely to
change the results and conclusions of this study.

In conclusion, the present study indicates that opti-
cal diagnosis using HD i-scan is feasible for endoscopists
with varying levels of experience, with a mean accuracy
of 84.0% for high confidence diagnosis. A short training
module is an effective tool to familiarize the practicing
endoscopists with the basic principles of optical diag-
nosis, although continuous training and practice may be
needed to optimize the skills in optical diagnosis.
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Background

Image enhanced endoscopy techniques, such as chromoendoscopy either dye-
based or digital [narrow band imaging, high-definition (HD) i-scan or Fujinon
Intelligent Color Enhancement] techniques became largely available. Such
technologies offer the opportunity to accurately differentiate adenomas from
non-adenomatous polyps, allowing their individualized treatment, which in turn
may increase the efficiency of colonoscopic procedures.

Research frontiers

Currently, data about the diagnostic performances using HD i-scan are scarce.
None of these studies was conducted outside an expert setting, nor applied
standardized diagnostic criteria, and none specifically addressed the impact of
training.

Innovations and breakthroughs

In this study, authors found that, after a short didactic session, all endoscopists,
trainees as well as gastroenterologists, could already predict polyp histology
with a mean accuracy of 84%. Authors additionally propose a simple classifica-
tion of diagnostic criteria of colorectal polyps using HD i-scan (i-scan classifica-
tion for endoscopic diagnosis), which might represent a practical tool for optical
diagnosis in the community setting.

Applications

This study highlights the importance of training in attaining practical skills in
optical diagnosis using new image enhanced endoscopy techniques.
Terminology

The HD i-scan technology is a new image enhanced endoscopy technique that
allows digital chromoendoscopy via the Pentax EPKi processor.

Peer review

They present the result of examining performances regarding prediction of
polyp histology using HD i-scan in a group of endoscopists with varying levels
of experience. The authors conclude that endoscopists with varying levels of
experience can already provide optical diagnosis with an accuracy of 84.0%.
This is a relevant study as optical diagnosis of colorectal polyps might offer an
alternative to histologic diagnosis and may downsize the pathology costs and
reduce the risk of complications. This manuscript is a well-written paper, how-
ever, it may be refined with a minor revision by authors.
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