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Abstract

Introduction: Colorectal polyps are precursors of colorectal carcinoma. Virtual chromo endoscopy and
classification systems have improved real-time diagnosis. This study compared diagnostic accuracy of
Workgroup serrAted polypS and Polyposis (WASP) classification using Blue Laser Imaging (BLI) against
histopathological examination (HPE).

Method: An observational study was conducted at Bir Hospital, Nepal (Feb 2024-Apr 2025). Colorectal
polyps detected during colonoscopy were examined under white light and BLI to classify using WASP.
Patients' demographics (age, gender) and polyp characteristics (site, size, number, type) were recorded.
Resected polyps were sent for HPE. Diagnostic performance (sensitivity, specificity, predictive values, and
accuracy) was calculated in reference to HPE. Data analysis was performed using SPSS v26; p<0.05 was
considered significant at 95% ClI.

Result: Eighty-six colorectal polyps from 62 patients (mean age 54.4 years, 66.1% male) were evaluated.
Diminutive polyps (€5 mm) were 58(67.4%) and 56(65.1%) left-sided. By WASP classification, 64(74.4%) were
hyperplastic, 21(24.4%) adenomatous, and 1(1.2%) sessile serrated adenoma/polyp. Histopathology
confirmed 27(31.4%) adenomatous polyps, of which 18(66.7%) were left-sided. For adenomatous polyps,
BLI-WASP demonstrated 59.3% sensitivity, 91.5% specificity, 76.2% PPV, 83.1% NPV and 81.4% accuracy.
Hyperplastic polyps were identified with 100% sensitivity and 37.3% specificity. In diminutive adenomatous
polyps, diagnostic accuracy was 81.0%. There was a significant association between WASP classification and
histopathology (p<0.001).

Conclusion: The BLI with WASP classification demonstrated high specificity and accuracy in differentiating
adenomatous from hyperplastic polyps, but with modest sensitivity. Its strong negative predictive value
suggests potential for optical diagnosis, reducing reliance on histopathology in selected cases.
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Introduction

Colorectal polyps are early lesions that can
develop into colorectal cancer (CRC), and
polypectomy can reduce the risk of CRC.! Missed
cases of CRC lead to the development and
recognition of the role of serrated lesions in
carcinogenesis. Approximately one-third of CRC
cases are attributed to sessile serrated polyps,
which can develop into CRC through the serrated
neoplasia pathway.?™ Features of advanced
neoplasia are higher in larger polyps (>10mm)
compared to small (6-9mm) and diminutive
(<6mm) polyps.® Traditional categorization of
hyperplastic polyps as non-cancerous and
adenomatous as precancerous has its
limitation.’

Image enhanced endoscopy (IEE) can enhance
the visualization of mucosal surface patterns and
microvascular features of gastrointestinal lesions,
including those in the early stages.®
Conventional dye-based chromoendoscopy (CE)
and virtual CE are the two types of IEE. Blue Laser
Imaging (BLI) is the virtual CE developed by
Fujifilm  corporation, which  uses two
monochromatic lasers to produce an enhanced
image during endoscopy and hence do not
require dye.’

The Workgroup serrAted polypS and Polyposis
(WASP) classification is a system created for the
optical diagnosis of small and diminutive
adenomas (ADs), hyperplastic polyps (HPs), and
sessile serrated adenomas/polyps (SSA/Ps).1°
This classification is developed by integrating the
existing NBI, Narrow Band Imaging (NBI)
International Colorectal Endoscopic (NICE)
classification with the criteria established by
Hazewinkel in a stepwise approach.?

Accurate optical diagnosis of diminutive polyps
using virtual chromoendoscopy (CE) could
enable a resect-and-discard approach without
the need for histopathological evaluation (HPE),
or allow certain polyps to be left in situ without
resection, depending on their classification.?
This study also aids in determining the accuracy
of BLI for diagnosing the nature of polyps, which
could contribute to developing future protocols
for managing colorectal polyps.

Method

This cross-sectional study was conducted at the
Department of Gastroenterology, Bir Hospital,
National Academy of Medical Sciences (NAMS),
Kathmandu, Nepal, from 9 Feb 2024 to 8 Apr
2025.

A convenience sampling technique was used to
collect the data. All patients aged 18 and above
with  colorectal polyps detected during
colonoscopy using the ELUXEO® video processor
VP-7000 were included in the study. Patients
undergoing emergency colonoscopy, pregnant,
diagnosed as Familial adenomatous polyposis
syndrome or Peutz-Jeghers syndrome, known
cases of inflammatory bowel disease, and
patients whose polyps couldn’t be retained after
polypectomy were excluded.

In this study, we use the term SSA/P (Sessile Serrated
Adenoma/Polyp), which is the current WHO-
recommended terminology. The older term, SSP
(Sessile Serrated Polyp), widely used earlier and still
common in North America, emphasises the
endoscopic appearance (sessile + serrated).

Colonoscopy procedures were conducted in the
Endoscopy Suite of the Department of
Gastroenterology, either by  consultant
gastroenterologists or by DM residents under
the supervision of consultants. The study
included only colorectal polyps smaller than 10
mm, which were classified as diminutive polyps
(<5 mm) or small polyps (6—9 mm).

Images of the polyps were captured using white
light. Each polyp was examined using Blue Light
Imaging (BLI), and corresponding images were
obtained. An optical diagnosis was made based
on the WASP classification. Polypectomy was
performed, and the resected specimen sent for
histopathological evaluation. Histopathological
analysis was carried out by experienced
pathologists. Patients were followed up, and the
final histopathological diagnoses were recorded.

A structured proforma was used to collect data.
Data were checked for completeness and
missing values, and edited for other errors. The
data were entered into an Excel sheet and
subsequently transferred to SPSS version 26 for
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further analysis. Descriptive statistics were used
to analyse the data, including frequencies,
percentages, and measures of central tendency.
Using histopathology as the gold standard,
sensitivity, specificity, positive and negative
predictive values (PPV, NPV), and accuracy were
calculated. The Chi-square test was used to

assess the significance of the association
between BLI results and HPE findings.

Ethical approval for the study was granted by the
NAMS Institutional Review Board (Reference No.
1037/2080/81). Written informed consent was
obtained and confidentiality maintained.
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Figure 1. The WASP classification!’: method for optical diagnosis of hyperplastic polyps, sessile serrated
adenomas/polyps and adenomas based on the NICE? criteria and the Hazewinkel'! criteria in a
stepwise approach. (NICE, NBI International Colorectal Endoscopic; NBI, narrow band imaging; WASP,

Workgroup serrAted polypS and Polyposis).
Result

Data on a total of 62 patients with 86 colorectal
polyps (included only <10 mm, classified as
diminutive polyps <5 mm or small 6—=9 mm) were
analysed. Of the total 86 polyps studied, WASP
classified 21/86 (24.4%) as adenomatous polyps
(AP), while histopathology confirmed 27/86
(31.4%), with BLI-WASP achieving 59.3%
sensitivity, 91.5% specificity, and 81.4% overall
accuracy for AP.

In patient demographics, the mean age was 54.4
years, more than half 33(53.2%) were >54 years,
and two-thirds 41(66.1%) were male, Table 1.

In polyp characteristics, out of 86 polyps,
56(65.1%) were in left colon and 58(67.4%)
diminutive (<5 mm), mostly single polyp
41(47.7%). According to WASP classification,
hyperplastic were most common, 64(74.4%),
followed by  adenomatous 21(24.4%).
Histopathology confirmed 27(34.1%) as AP, of
which two-thirds 18(66.6%) were left-sided,
Table 1.
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For diagnostic performance of AP, the BLI with
WASP classification achieved a sensitivity of
59.3%, specificity of 91.5%, PPV of 76.2%, NPV of
83.1% and accuracy of 81.4%. The hyperplastic
types were identified with a sensitivity of 100%,
specificity of 37.3%, PPV of 42.2%, and NPV of
100%. None of the HPE reported SSA/P (sessile
serrated adenoma/polyps), whereas WASP
reported one, Table 2.

Among diminutive polyps (€5 mm, n=58), the
diagnostic accuracy for AP was 81.0% (sensitivity
30.8%, specificity 95.6%). The hyperplastic were
recognised with 100% sensitivity but low

specificity (19.4%). For neoplastic polyps overall,
the diagnostic accuracy was 79.3%, Table 3.

There was a statistically significant association
between WASP classification under BLI and HPE
for AP (X%=25.885, p<0.001), HP (X?=13.529,
p<0.001), and AP + SSA/P (Sessile Serrated
Adenomas/Polyp) combined category
(X?=23.447, p<0.001), Table 4.

None of the SSA/P findings were confirmed
histologically; thus, for the combined group, AP
+ SSA/P, the findings mainly correspond to AP.

Table 1. Characteristics of patients (n=62) and colorectal polyps, n=86

Variables n %
Patients (n=62)
Age (years), Mean 54.39(Cl:50.35- 58.42)
<54 29 46.8
>54 33 53.2
Sex
Male 41 66.1
Female 21 33.9
Polyps (n=86)
Site
Caecum 11 12.8
Ascending colon (AC) 9 10.5
Transverse colon (TC) 10 11.6
Descending colon (DC) 5 5.8
Sigmoid colon (SC) 20 23.3
Rectum 31 36.0
Number
1 41 47.7
2 36 41.9
3 9 10.5
Size (mm)
<5 58 67.4
>5 28 32.6
Location
Right-sided polyps (Caecum+AC+TC) 30 34.9
Left-sided polyps (DC+SC+Rectum) 56 65.1
WASP (Workgroup Serrated Polyps and Polyposis) classification
Adenomatous polyp (AP) 21 24.4
Hypertrophic polyp (HP) 64 74.4
Sessile serrated adenoma/polyp (SSA/P) 1 1.2
Histopathologically confirmed AP, n=27
AP right-sided 9 33.4
AP left-sided 18 66.6

One polyp was classified as SSA/P by WASP, but none were confirmed on histopathology. In this study, we use the term SSA/P (Sessile Serrated
Adenoma/Polyp), which is the current WHO-recommended terminology. The older term, SSP (Sessile Serrated Polyp), which was widely used
earlier and is still common in North America, emphasises the endoscopic appearance (sessile + serrated).
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Table 2. Comparison of diagnostic performance of WASP and histopathology, n=86

Types of Sensitivity%  Specificity % PPV % NPV % Accuracy %
polyps (95% Cl) (95% Cl) (95% ClI) (95% Cl)
AP 59.3 91.5 76.2 83.1 81.4
(39.6-77.0) (80.1-97.6) (54.5-91.0) (71.7-91.2) (72.1-88.5)
HP 100 37.3 42.2 100 57.0
(87.2-100) (24.5-52.1) (31.2-53.9) (84.6-100) (45.6-68.9)
AP+SSA/P 59.03 89.8 72.7 82.8 80.2
(38.8-77.6) (78.2-96.6) (50.8-88.6) (70.1-91.9) (70.3-87.7)
As none of SSA/P was confirmed histologically, the combined group (AP+AAA/P) correspond to AP
Table 3. Comparison of diagnostic performance of colorectal polyps <5mm, n=58
Types of Sensitivity% Specificity % VS NPV % Accuracy %
polyps (95% Cl) (95% Cl) (95% Cl) (95% Cl)
AP 30.8 95.6 66.7 82.7 81.0
(12.2-54.5) (84.5-99.4) (22.3-95.7) (69.4-92.9) (68.8-89.6)
HP 100 19.4 43.1 100 50.0
(85.5-100) (8.4-35.4) (28.8-58.2) (59-100) (36.6-63.4)
AP+SSA/P  30.8 93.3 57.1 824 79.3
(12.2-54.5) (80.9-98.5) (18.4-90.1) (68-92.7) (66.5-89.3)

PPV/NPV- positive/negative predictive value; No SSA/P was confirmed by histology, the combined group (AP+AAA/P) correspond to AP

Table 4. Association between WASP classification and histopathology, n=86

Yes
AP (WASP) AP (HPE)
Yes 16
No 11
HP (WASP) HP (HPE)
Yes 27
No 0
AP+SSA/P (WASP) AP+SSA/P (HPE)
Yes 16
No 11

No X? p-value
5 25.885 <0.001

37 13.529 <0.001
6 23.447 <.001

WASP classified 21/86 (24.4%) as adenomatous polyps (AP), while histopathology confirmed 27/86 (31.4%), as none of SSA/P was confirmed

histologically, the combined group (AP+AAA/P) correspond to AP

Discussion

Among 62 patients, out of 86 polyps examined
using virtual chromoendoscopy BLI WASP criteria
classified 21/86 (24.4%) AP, while histopathology
confirmed 27/86 (31.4%); with BLI-WASP
achieving 59.3% sensitivity, 91.5% specificity, and
81.4% overall accuracy for AP. The hyperplastic
types were identified with a sensitivity of 100% a
specificity of 37.3%. No SSA/P (sessile serrated
adenoma/polyps) was reported by HPE, whereas
WASP reported one.

Out of 86 colorectal polyps examined, majority
were diminutive 58(67.4%), and left-sided
56(65.1%), which is a common finding. This is in
contrast to another study, which found a
majority of polyps located proximal to the

splenic flexure.? In our study, only 33.4% of
polyps were located in the right-sided colon. This
variation in polyp location may be attributed to
differences in the studied populations, including
dietary habits and overall lifestyle.

The primary aim of image-enhanced endoscopy
(IEE) is to improve the overall polyp detection
rate and to accurately characterise detected
polyps, enabling appropriate management and
surveillance planning. Virtual chromoendoscopy,
when combined with a reliable classification
system, can support the adoption of strategies
such as “diagnose and leave” for diminutive
rectosigmoid hyperplastic polyps and “resect
and discard” for diminutive adenomatous
rectosigmoid polyps—provided the American
Society for Gastrointestinal Endoscopy (ASGE)

Journal of Chitwan Medical College. 2025;15(54):32-39.

www.jcmc.com.np 36



General section

Lamichhane et al. colorectal polyps BLI WASP classification

Original article

Preservation and Incorporation of Valuable
Endoscopic Innovations (PIVI) criteria are met.
For the “diagnose and leave” strategy to be
applied, the virtual chromoendoscopy technique
must provide a negative predictive value (NPV)
of 90% or higher for adenomatous histology.
Similarly, to implement the “resect and discard”
strategy, there must be at least 90% agreement
in determining post-polypectomy surveillance
intervals compared to those based on
histopathological assessment as per PIVI
criteria. 31

A meta-analysis assessing the pooled negative
predictive value (NPV) of optical biopsy
techniques—NBI, i-SCAN, and FICE—for
predicting adenomatous histology found that
NBI had an NPV greater than 90%.*

A study utilising BLI and the Hiroshima
classification for polyp characterisation reported
that BLI without magnification achieved a
diagnostic accuracy of 95.2% in distinguishing
neoplastic from non-neoplastic polyps smaller
than 10 mm in diameter.?®

In a study comparing the agreement with
pathology for the surveillance interval of small
colorectal polyps among the NICE, SANO, and
WASP classifications using BLI, the WASP
classification showed a negative predictive value
(NPV) of 87.5% for adenomatous histology in
rectosigmoid polyps.1®

Overall accuracy in predicting polyp histology is
lower in our study as compared to previous
studies; however, the NPV of our study is
comparable. Virtual chromoendoscopic
evaluation is inherently subjective and depends
on the endoscopist's experience with IEE.

In our study, colonoscopies were performed
either by residents under the supervision of a
gastroenterologist or by gastroenterologists
themselves, with varying levels of experience in
IEE. Previous studies involving trained
endoscopists with substantial experience in IEE
have demonstrated higher accuracy in predicting
polyp histology. With advancements in
technology and the development of new,
improved classification systems, the optical
diagnosis of colorectal polyps is continually

improving. As endoscopists gain more exposure
and receive adequate training in virtual
chromoendoscopy, their diagnostic accuracy
improves over time. Accurate optical diagnosis
of colorectal polyps has the potential to bring
about a paradigm shift in colorectal polyp
management, reducing both the overall cost and
burden of care.

Although the ASGE PIVI criteria were not fully
met in our study, BLI imaging combined with the
WASP  classification shows promise for
evaluating and managing small colorectal polyps.

There were several limitations in our study that
may have influenced the results. In our study,
colorectal polyps were evaluated using BLI only
after initial observation under white light
imaging (WLI), and no magnification was used.
Magnification enhances visualisation of surface
and vascular patterns, potentially increasing the
accuracy of histological predictions. Studies
incorporating magnification alongside virtual
chromoendoscopy have reported improved
diagnostic performance and higher NPVs for
adenomatous histology. As this was a single-
centre study with BLI available on only one
endoscopy machine, we were limited to
evaluating 86 polyps in 62 individuals. Inclusion
of a larger number of polyps could have yielded
more robust and generalizable findings.

Conclusion

In this study, the blue light imaging (BLI)
combined with Workgroup Serrated Polyps and
Polyposis (WASP) criteria for classification of

colorectal polyps demonstrateda  high
specificity (91.5%) and a strong negative
predictive  value (NPV  of  83.1%) for

differentiating adenomatous from hyperplastic
polyps, supporting its role in real-time optical
diagnosis. Although the sensitivity for adenomas
was modest (59.3%), the high NPV suggests this
technique holds significant potential for guiding
the "diagnose-and-leave" strategy, particularly
for diminutive polyps. With further training and
technological advancement, BLI with WASP has
potential to reduce reliance on routine
histopathological assessment for small polyps in
selected cases.
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