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The American Society for Gastrointestinal Endoscopy
(ASGE) Technology Committee provides reviews of new or
emerging endoscopic technologies that have the potential
to affect the practice of GI endoscopy. Evidence-based
methodology is used, with a MEDLINE literature search to
identify pertinent pre-clinical and clinical studies on the
topic and a MAUDE (Food and Drug Administration Cen-
ter for Devices and Radiological Health) database search
to identify the reported complications of a given technol-
ogy. Both are supplemented by accessing the “related ar-
ticles” feature of PubMed and by scrutinizing pertinent
references cited by the identified studies. Controlled clini-
cal trials are emphasized, but, in many cases, data from
randomized controlled trials are lacking. In such cases,
large case series, preliminary clinical studies, and expert
opinions are used. Technical data are gathered from tradi-
tional and Web-based publications, proprietary publications,
and informal communications with pertinent vendors. For
this review, the MEDLINE database was searched through
January 2010 by using the keywords “autofluorescence im-
aging” and “autofluorescence endoscopy”.

Reports on Emerging Technologies are drafted by one or
two members of the ASGE Technology Committee, reviewed
and edited by the committee as a whole, and approved by
the governing board of the ASGE. These reports are scien-
tific reviews provided solely for educational and informa-
tional purposes. Reports on Emerging Technologies are not
rules and should not be construed as establishing a legal
standard of care or as encouraging, advocating, requir-
ing, or discouraging any particular treatment or payment
for such treatment.

INTRODUCTION

Autofluorescence imaging (AFI) is based on the detection
of natural tissue fluorescence emitted by endogenous mole-
cules (fluorophores) such as collagen, flavins, and porphy-
rins. After excitation by a short-wavelength light source,
hese fluorophores emit light of longer wavelengths
fluorescence). The overall fluorescence emission dif-
ers among various tissue types due to corresponding
ifferences in fluorophore concentration, metabolic
tate, and/or spatial distribution. These color differ-
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nces in fluorescence emission can be captured in real-
ime during endoscopy and used for lesion detection
r characterization.1

ECHNOLOGY

Autofluorescence detection was initially restricted to
he use of probe-based spectroscopic devices and fiber-
ptic AFI endoscopes.2,3 These latter instruments were of
imited clinical value because of poor image quality re-
ated to fiberoptic technology.4-6 Advances in image reso-
ution, contrast, and quality were achieved recently with
he development of videoendoscopic AFI systems.7

AFI is an integral part of trimodal imaging video endo-
copes that use the red-green-blue sequential illumination
latform (Table 1). Two separate monochromatic charge-
oupled devices (CCDs) are located at the tip of these endo-
copes for image capture. One CCD is dedicated to high-
efinition white-light imaging (WLI) and narrow-band
maging (NBI), whereas the other CCD is devoted to AFI.
witching from one imaging mode to another is readily
chieved by a push button on the handle of the endoscope.

In AFI mode, a special rotating color filter wheel in front
f the xenon light source sequentially generates blue light
390-470 nm) and green light (540-560 nm) for tissue
llumination. An interference filter situated in front of the
FI CCD blocks the blue light excitation but enables tissue
utofluorescence (500-630 nm) and reflected green light
o filter through. The sequentially captured images of au-
ofluorescence and green reflectance are integrated by the
ideo processor into a real-time pseudocolor image in
hich normal or nondysplastic mucosa typically appears
reen, and dysplastic tissue appears dark purple (Fig. 1).
f note, the image algorithm (autofluorescence/green re-
ectance) of current AFI systems differs from that used in
arlier prototype instruments in which red reflectance also
ontributed to the final pseudocolor image, giving a lighter
urple color to abnormal mucosa.7

Other than prototype devices, the only commercially
vailable AFI devices are red-green-blue–based video en-
oscopes with AFI capability (EVIS LUCERA SPECTRUM;
lympus Medical Systems Co, Tokyo, Japan) in Asia and
urope (Table 1). The integration of AFI technology is
urrently not feasible in conventional color CCD video
ndoscopes that are marketed for use in the United States
EVIS EXERA II, Olympus America Inc, Center Valley,

enn).
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Autofluorescence imaging
CLINICAL APPLICATIONS

Esophageal squamous neoplasia
AFI appears to be useful for the detection of early

squamous cell carcinoma in the esophagus.8,9 In a pilot
tudy of 32 patients referred for the management of su-
erficial esophageal squamous cell carcinoma, the propor-
ion of clearly visible lesions was significantly higher with
FI than with WLI (79% vs 51%, P � .05).9

Barrett’s esophagus
AFI is a sensitive but poorly specific technique for the

detection of high-grade dysplasia and early cancer in Bar-
rett’s esophagus.10-13 In a multicenter feasibility study com-
rising 84 patients, AFI increased the detection rate of
igh-grade dysplasia/early cancer from 53% to 90% rel-
tive to WLI but at the expense of a high false-positive
ate of 81%. Further characterization of AFI-positive
esions with NBI reduced the false-positive rate to
6%.12 Although AFI may be useful as an adjunctive,

wide-field screening technique to WLI for identification
of suspect lesions in Barrett’s esophagus, AFI-positive
lesions necessitate additional assessment with another
modality (eg, confocal endomicroscopy or biopsy) for

TABLE 1. Endoscopes with autofluorescence imaging
capability*

Feature Gastroscope Colonoscope

Equipment GIF-FQ260Z CF-FH260AL/I

Distal-end outer diameter
(mm)

11 14.8

Insertion tube outer
diameter (mm)

10.5 13.2

Working channel inner
diameter (mm)

2.8 3.2

Bending (up/down) 210°/90° 180°/180°

Bending (left/right) 100°/100° 160°/160°

Working length (mm) 1030 1330 (I-model)
1680 (L-model)

Field of view 140° 140°

Depth of field (wide/
telescope) (mm)

7-100/2-3.5 7-100/2-3

Other features HDTV
NBI

Optical zoom

HDTV
NBI

Optical zoom

HDTV, High-definition television; NBI, narrow-band imaging.
*Compatible with CV-260/CLV-260SL light source and video
processor (EVIS LUCERA SPECTRUM; Olympus Medical Systems
Corp) not available in United States.
lesion confirmation. o

648 GASTROINTESTINAL ENDOSCOPY Volume 73, No. 4 : 2011
astric neoplasia
AFI has been assessed for its role in the diagnosis of

hronic atrophic fundal gastritis14 and in the detection of
arly gastric cancer.15,16 The diagnostic utility of AFI in the
tomach, however, is limited by variable and inconsistent
utofluorescence patterns.17

AFI was found to be of limited value for the detection of
uperficial gastric neoplasia in a prospective, comparative
tudy comprising 91 gastric lesions in 51 patients.15 Of the
9 biopsy-proven neoplastic lesions, 56% were diagnosed
y both WLI and AFI, 18% by WLI only, and 13% by AFI

igure 1. A, Autofluorescence imaging–negative (green) hyperplastic
olyp. B, Autofluorescence imaging–positive (dark purple) adenoma.
nly. Diagnostic sensitivities for WLI and AFI were 74%

www.giejournal.org
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Autofluorescence imaging
and 64%, respectively (P � .79); specificities were 83% and
49%, respectively (P � .05).15 In another study involving
62 patients, the addition of AFI and high-magnification
NBI to WLI increased the detection rate of early gastric
neoplasia by 13%. However, AFI was associated with a
specificity of 24% as opposed to a specificity of 84% for
WLI on a per-lesion analysis.16 AFI is associated with a
igh false-positive rate for gastric lesions, which is similar
o AFI findings in Barrett’s esophagus.

Colon polyps
Studies evaluating AFI for colon polyp detection and/or

differentiation have generated conflicting results.18-23 In a
study comprising 167 patients, assessment of the right colon
was performed in a back-to-back fashion by using AFI and
WLI in random order. The total number of polyps detected
by AFI and WLI was 100 and 73, respectively. The miss
rate for all polyps was significantly lower with AFI than
with WLI (30% vs 49%, P � .01).19 In contrast, AFI did not
significantly reduce the adenoma miss rate compared with
WLI in a randomized trial of tandem colonoscopies involv-
ing 100 patients. The adenoma miss rates for AFI and WLI
were 20% and 29%, respectively (P � .351). The sensitiv-
ty, specificity, and accuracy of AFI for polyp differentia-
ion were 99%, 35%, and 63%, respectively.20

Colon polyp differentiation with AFI was found to be
unsatisfactory in a small group of patients (n � 7) with
hyperplastic polyposis syndrome. The diagnostic accuracy
of AFI in this study was only 65% for differentiating ade-
nomas from hyperplastic polyps.21 However, AFI achieved
etter diagnostic accuracy (77%) than WLI (57%) or NBI
63%) for polyp differentiation in the evaluation of still
mages by inexperienced endoscopists (accuracy com-
ared with WLI, P � .001; with NBI, P � .016).22 For

inexperienced endoscopists, AFI features may thus be
easier to interpret than NBI or WLI features as a means of
polyp differentiation.

Colitis-associated neoplasia
In a randomized, comparative trial of 50 patients un-

dergoing tandem colonoscopies, AFI improved the detec-
tion of neoplasia in chronic ulcerative colitis.24 AFI and
WLI miss rates for neoplasia were 0% and 50%, respec-
tively (P � .036). The sensitivity, specificity, and accuracy
of AFI for histologically proven neoplastic lesions were
100%, 42%, and 51%, respectively. False-positive lesions
were mostly related to inflammation and inadequate
bowel preparation.24

RESEARCH AGENDA

Although videoendoscopic AFI is an improvement over
earlier fiberoptic systems, current image quality remains
inferior to high-resolution WLI. Improvements in image
resolution, noise reduction, and color contrast may be

achieved by further intensifying the autofluorescence sig-

www.giejournal.org V
al and by optimizing the excitation and/or detection
avelength algorithms. In addition to steady-state fluores-
ence detection schemes, time-resolved fluorescence im-
ging, which measures fluorescence decay as a function of
ime, may be a future method to help further enhance
esion detection. Quantitative analysis of AFI images and
evelopment of autofluorescence indices for tissue dis-
rimination have the potential to improve diagnostic ac-
uracy and complement, if not supplement, the visual
nterpretation of images.18,25 Ultimately, autofluorescence
ombined with the detection of a fluorescent contrast
gent that has high affinity for a targeted tissue receptor
ie, molecular beacon) may be the optimal solution for
uorescence-based diagnosis.
In addition to technological developments, randomized

ontrolled trials are needed to assess the accuracy of AFI
elative to high-definition WLI and other competing
echnologies, such as electronic mucosal enhancement
echniques (eg, NBI, multiband imaging). Interobserver
greement and validation studies in nonenriched pa-
ient populations are also needed before AFI can be rec-
mmended for routine endoscopic practice.

UMMARY

Although AFI may enhance lesion detection or differ-
ntiation in the GI tract, the technique currently lacks
ufficient specificity to make it useful as a stand-alone
iagnostic modality during endoscopic practice. AFI may
e a valuable tool when used as part of a multimodal
maging scheme, but this will require further technical
dvances and validation in prospective, randomized trials.
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