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• Narrower definition: “histology through the 

endoscope”

- Confocal laser endomicroscopy (CLE) 

approaches this the most

• Broader definition: “endoscopic features that 

correlate with histology”

- e.g. “virtual chromoendoscopy” techniques

Optical biopsy



• What type of polyp is this?

- Adenoma vs. hyperplasitc

- Sessile serrated

• “High grade” features?

- High grade dysplasia?

- Malignancy?

• Extent of involvement / adequacy of resection

Optical biopsy of colon polyps



Lateral spread: HD white light vs. NBI

Subramanian and Ragunath, CGH 2014, 12:368



• What is optical biopsy?

• Available modalities

• Applications to colon polyps

• Ready for practice?

Outline



• Narrower definition: “histology through the 

endoscope”

- Confocal laser endomicroscopy (CLE) 

approaches this the most

• Broader definition: “endoscopic features that 

correlate with histology”

- e.g. “virtual chromoendoscopy” techniques

Optical biopsy



Confocal laser endomicroscopy

ASGE, GIE 2014, 80(6):928



Confocal laser endomicroscopy – probe

ASGE, GIE 2014, 80(6):928



Confocal laser endomicroscopy – scope 
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• Selected wavelength tissue-light interaction

• Software post-image processing

- i-SCAN (PENTAX Endoscopy)

- Flexible spectral imaging color enhancement (FICE) 

(Fujinon)

• Endogenous autofluorescence

- Aurofluorescence imaging (AFI) (Olympus)

• Optical filtering of white light

- Narrow-band imaging (NBI) (Olympus)

Electronic Chromoendoscopy

ASGE, GIE 2015, 81(2):249



Tone enhancement (i-Scan)

Cho, Clin Endo 
2015, 48:503



FICE

ASGE, GIE 2015, 81(2):249



Autofluorescence imaging

Cho, Clin Endo 2015, 48:503



Narrow band imaging (NBI)

Gono, Clin Endo 2015, 48:476



Narrow band imaging (NBI)
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• Penetration 

properties of 

light ≈ 

wavelength

Narrow band imaging (NBI)

ASGE, GIE 2015, 81(2):249



Tongue: White light vs. NBI

Gono, Clin Endo 2015, 48:476
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• What type of polyp is this?

- Adenoma vs. hyperplasitc

- Sessile serrated

• “High grade” features?

- High grade dysplasia?

- Malignancy?

• Extent of involvement / adequacy of resection
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Adenoma: White light vs. i-SCAN 1 and 2

ASGE, GIE 2015, 81(2):249



Adenoma: White light vs. AFI

Cho, Clin Endo 2015, 48:503



Adenoma: White light vs. NBI

ASGE, GIE 2015, 81(2):249



NBI International Colorectal Endoscopic (NICE) Classification

Type 1 Type 2

Color Same or lighter than background
Browner relative to background 
(verify color arises from vessels)

Vessels
None, or isolated lacy vessels may be 

present coursing across the lesion
Thick brown vessels surrounding 

white structures

Surface
Pattern

Dark spots surrounded by white 
Oval, tubular or branched  white 
structures surrounded by brown 

vessels 

Most likely 
pathology

Hyperplastic Adenoma
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Hyperplastic Polyp: NBI vs. White Light

Kaltenback et al, CGH 2015, 13(6):10



Adenoma: NBI vs. White Light

Kaltenback et al, CGH 2015, 13(6):10



Sessile Serrated Polyp: NBI vs. White Light

Kaltenback et al, CGH 2015, 13(6):10



• PIVI: “Preservation and Incorporation of Valuable 

Endoscopic Innovations”

ASGE PIVI: real-time endoscopic assessment 

of histology of diminutive colorectal polyps 

Rex et al., GIE 2011, 73(3):419



1. In order for polyps ≤5 mm to be resected and 

discarded without pathologic assessment, 

endoscopic technology (when used with high 

confidence*) used to determine histology of 

polyps ≤5 mm in size, when combined with the 

histopathologic assessment of polyps >5 mm in 

size, should provide a ≥90% agreement in 

assignment of post-polypectomy surveillance 

intervals when compared to decisions based on 

pathology assessment of all identified polyps.

ASGE PIVI: real-time endoscopic assessment 

of histology of diminutive colorectal polyps 
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2. In order for a technology to be used to guide the 

decision to leave suspected rectosigmoid

hyperplastic polyps ≤5 mm in size in place 

(without resection), the technology should 

provide ≥90% negative predictive value (when 

used with high confidence*) for adenomatous 

histology.
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1. If you resect and discard diminutive polyps, get 

the surveillance recommendation right…

2. If you leave diminutive rectosigmoid polyps in 

place, make sure they are hyperplastic...

What the PIVI boils down to…

Rex et al., GIE 2011, 73(3):419



• Supporting considerations:

- Pathology gold standard is imperfect

 85-95% accuracy for adenoma vs. hyperplastic

- Several factors already affect optimal adherence to 

surveillance guidelines

 In this context, some error due to endoscopic histology 

assessment is acceptable

ASGE PIVI: real-time endoscopic assessment 

of histology of diminutive colorectal polyps 

Rex et al., GIE 2011, 73(3):419



• Rationale for “resect diminutive and discard” and 

“diagnose distal hyperplastic and don’t resect”:

- May reduce cost 

 $33 million/year in US? (Hassan et al., CGH 2010, 8:865)

 $1 billion/year in US? (Kessler et al., Endo 2011, 43:683)

- May improve patient safety

- May avoid delay in making surveillance 

recommendation

ASGE, GIE 2015, 81(2):249

ASGE PIVI: real-time endoscopic assessment 

of histology of diminutive colorectal polyps 



Ladabaum et al., 
AJG 2014, 
109:1513

Colonoscopy: commercial payments



Ladabaum et al., AJG 2014, 109:1513

Colonoscopy: commercial payments for 

pathology



• What is optical biopsy?

• Available modalities

• Applications to colon polyps

• Ready for practice?
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NBI

Performance characteristics:  Systematic 

review and meta-analysis

ASGE Tech Cte, GIE 2015, 81:502



• NPV for adenoma with NBI:

- Overall: 91% (95% CI, 88–94%)

- Academic medical centers: 91.8% (95% CI, 89-94%)

- Experts 93%: (95% CI, 91-96%)

- High confidence 93%: (95% CI, 90-96%)

Performance characteristics:  Systematic 

review and meta-analysis

ASGE Tech Cte, GIE 2015, 81:502
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• Agreement in surveillance intervals with NBI:

- Overall: 89% (95% CI, 85-92%)

- Academic settings: 91% (95% CI, 86-95%)

- Experienced endoscopists: 92% (95% CI, 88-96%)

- High confidence 91%: (95% CI, 88-95%)

Performance characteristics:  Systematic 

review and meta-analysis

ASGE Tech Cte, GIE 2015, 81:502
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i-SCAN
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• Test performance = f (technology, operator)

• Optical biopsy can be done

• Will most of us be able to do it right?

• Will savings on biopsies be counteracted by 

inappropriately short surveillance?

• Training?

• Quality assurance?

• What if surveillance recommendations change?

Optical biopsy of polyps: So, can it be done?

Ladabaum, Lancet Onc 2013, 14:1253



• Surveillance recommendations are evolving…

• Diminutive polyps histology: Much ado about 

nothing?

Reality check…



US MSTF Surveillance Recommendations
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Requirements for viability in clinical practice

Rex, Endosc Int Open 2015, 03:E186



ESGE Guideline: 

Advanced imaging for colorectal neoplasia

Kaminski et al, Endo 2014, 46:435
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When we look,

what can we see?




