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How far can we see?

Rigid Semi-flexible Fiberoptic        Video/EUS/CE

1805 1932 1957 1983 2000s

Esophagus Stomach Jejunum Entire GIT

Rectum Sigmoid Ileum   Adjacent 

Pancreas structures

Bile duct Extraluminal



Where are we today?

Upper GI Tract - EGD

Diagnostic PEG

NV hemostasis GERD therapy

Variceal hemostasisBariatrics

Dilation Foreign body

Stent therapy Tumor ablation

EMR/ESD Polypectomy



Where are we today?

Small Intestine

Diagnostic capsule endoscopy

Diagnostic push enteroscopy

Therapeutic push enteroscopy

Intra-operative enteroscopy

DPEJ

Double-balloon enteroscopy

Single-balloon enteroscopy



Where are we today?

Colon

Diagnostic colonoscopy Hemostasis

Polypectomy Radiation proctopathy

EMR/ESD Decompression

Stents for malignancy Cecostomy

Stent for benign stricture Hemorrhoids



Where are we today?

ERCP
¸ Bile duct stones

¸ Bile duct injury

¸ Benign bile duct stricture

¸ Papillectomy

¸ Acute pancreatitis

¸ Pancreatic duct disruption

¸ Pancreatic fluid collections

¸ Chronic pancreatitis

¸ Malignant biliary obstruction



Where are we today?

EUS

¸ Diagnostic- GIT mural lesions, 

mediastinum, pancreas, bile duct, 

pelvis, liveréé

¸ Therapeutic- cyst drainage, 

neurolysis, cancer therapy, combined 

procedures in pancreas & bile duct



GI Endoscopy

Imaging integrated 

with therapy



GI Endoscopy?

óPlayStationô Endo

óXbox 360ô Endo

óWiiô Endo



Endoscopy - literature
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The Future

ñPerhaps the best thing about the future 

is that it comes one day at a timeò

Dean Acheson (1893ï1971) 

US secretary of state



Prediction

ñPrediction is extremely difficult, 

especially about the futureò

Niels Bohr (1885ï1962) Danish physicist



Predicting the future

ñWho the hell wants to hear actors talk?ò

HM Warner 1927 

Warner Brothers Studio



Predicting the future

ñ640K should be enough for anybodyò

Bill Gates 1981

CEO of Microsoft Corporation



New Techniques in Endoscopy

New Imaging

New endoscopes

New endoscope assistance

New therapeutic tools

New territories



New Techniques in Endoscopy

New Imaging

New endoscopes

New endoscope assistance

New therapeutic tools

New territories



Can we see more?



Enhancing the eye

¸ Morphological enhanchment - chromoscopy

¸ Magnifying endoscopy

¸ HD (High Definition) endoscopy

¸ Confocal Laser Endomicroscopy (CLE)

¸ Endocytoscopy

¸ NBI (Narrow Band Imaging)

¸ MBI (MultiBand)

¸ Computed Virtual Chromoendoscopy (FICE)

¸ i-Scan/e-Chrome

¸ OCT (Optical Coherence Tomography)

¸ Spectroscopy & Fluorescence

¸ Molecular-Endoscopy



Tubulo-villous adenoma

Pit Pattern IV (S. Kudo)

0.5 % Indigocarmine



High Definition Tele-Vision (HDTV)

Standard Video (SDTV)

LUCERA with HDTV               



Enhancing the eye

¸ Morphological enhanchment - chromoscopy

¸ Magnifying endoscopy

¸ HD (High Definition) endoscopy

¸ Confocal Laser Endomicroscopy (CLE)

¸ Endocytoscopy

¸ NBI (Narrow Band Imaging) & MBI (MultiBand)

¸ Computed Virtual Chromoendoscopy (FICE)

¸ i-Scan/e-Chrome

¸ OCT (Optical Coherence Tomography)

¸ Spectroscopy & Fluorescence

¸ Molecular-Endoscopy



DEPTHS OF INTERROGATION

Autofluorescence

Submucosa

500 -1000 m

Mucosa

Muscularis propria

OCT

CONFOCAL
Fluorescence

50 m

Narrow Band 
Imaging

~200 -300 m

2000 -2500 m 

ENDOCYTOSCOPY

250 m

1000 ȉm = 1 mm



Narrow Band Imaging

Conventional NBI - Filter

NBI filter enhances the image quality of fine structure and capillary network 

of the mucosa surface.



415-540

Hemoglobin absorption band

NBI Basic Principle
Angiogenesis

NBI image



Narrow Band Imaging



Endoscopic Micro -vascular Architecture of 
Colorectal Lesions Using NBI

Capillary Pattern (CP)

Type I

Capillary Pattern (CP)

Type I

Hyperplastic



Capillary Pattern (CP)

Type III

Capillary Pattern (CP)

Type II

VS.

Adenoma (CP type II) Carcinoma (CP Type III)

Correlation of capillary pattern II/III and degree of atypia 



Carcinoma
Correlation of capillary pattern IIIA/ B and degree of atypia 

CP Type IIIA CP Type IIIB



I II IIIA

Endoscopic treatment

(polypectomy or EMR)

Surgical treatment 
No treatment

Normal mucosa

Hyperplastic polyp Adenoma   *m   cancer and **Sm-superficial cancer #Sm-deep Cancer

Treatment

Histology

*: intramucosal cancer, **: Sm superficial invasion (<1000µm), #: sm deep invasion (1000µm) 

Endoscopic 

findings

IIIB

Meshed capillary 

vessels Ȥ

Meshed capillary 

vessels +

Capillary vessel surrounds 

mucosal glands

Meshed capillary vessels characterized by: 

branching, curtailed irregularity and blind ending

Lack of uniformity

High density of 

capillary vessels

Nearly avascular or loose 

microcapillary vessels

Sano-Emura

NBI 

Classification



Computed Virtual Chromoendoscopy

Â Fujinon Intelligent Chromo -Endoscopy

Â Post-processing after white light illumination (ñphotoshopò)

Â Ten different settings possible

WLE FICE



In-Vivo Cellular OCT
Xenopus laevis

Boppart et al., Nature Medicine 1998; 4: 861-865

Histology OCT

Image resolution approaching the cellular lever                                      

over the same depth as a conventional biopsy



Auto-Fluorescence Imaging

WLE

WLE AFI

AFI



Detection of Pre - Neoplastic Gastric Lesions in 
a High Risk Chinese Cohort Using 

Endoscopic AFI followed by NBI vs. 
Standard White Light Endoscopy

Rajnakova A, MD, PhD, 

Teh M, Salto-Tellez M, Chan YH, So BYJ.  

Singapore

Prospective Randomized Double Blind Crossover Study

http://www.nuhs.edu.sg/index.html


INTESTINAL METAPLASIA

WLE

NBI

AFI

NBIx80

Light blue 

crescent
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MUCOSAL ATROPHY

WLE

AFI

AFI

NBI

../../../David%20Carr-Locke/Desktop/Lim%20Ah%20Moey%201BA.avi
../../../David%20Carr-Locke/Desktop/Ong%20Eng%20Seng%203D.avi
../../../David%20Carr-Locke/Desktop/Ong%20Eng%20Seng%201CC.avi
../../../David%20Carr-Locke/Desktop/Lim%20Ah%20Moey%201AA.avi


Â In 64 patients - 228 abnormal mucosal changes identified and 
confirmed by histopathology 

Â 146 (64%) abnormal mucosal changes identified by AFI/NBI
technique and 82 (36%) by WLE

RESULTS



Pentax

Endomicroscopy

Mauna Kea
Cellvizio Olympus

Light Guide

Confocal Imaging Window

Biopsy Channel

CCD

Light Guide

Air/Water Nozzles

Auxiliary Water
Jet Channel


