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NOVEL AUTOFLUORESCENCE IMAGING SYSTEM IS USEFUL
FOR DETECTING COLORECTAL NEOPLASTIC LESIONS

Takahiro MasHiKo, Hiroo IMAzU, and Shoichi SAITO
Department of Endoscopy, The Jikei University School of Medicine

Introduction: A novel autofluorescence imaging (AFI) system that incorporates 2
charged-coupled devices for the AFI and conventional white-light modes has been developed.

Methods : This study examined 94 colorectal lesions, including 12 hyperplastic polyps, 6
colon submucosal tumors, 33 tubular adenomas, and 43 early colon cancers, that had been
excised endoscopically or surgically. The 94 cases observed with AFI were reviewed by 2
well-trained endoscopists. The brightness of the color magenta on AFI was scored. Whether
the differences in fluorescence features between lesions were dependent on the location,
macroscopic appearance, or histological type was also analyzed. In addition, AFI and white-
light images were reviewed blindly. Histological diagnosis was performed according to World
Health Organization classifications.

Results : All 76 epithelial neoplastic lesions appeared magenta, whereas the normal back-
ground mucosa appeared green. In contrast, all 18 non-neoplastic lesions, which were hyper-
plastic polyps or submucosal tumors, appeared the same color as the surrounding mucosa.
The sensitivity and specificity for the diagnosis of neoplastic lesion were 93.495 and 94.49,
respectively, for white light and 97.49§ and 1009 respectively, for AFI, but the differences were
not significant. The boundary of neoplastic lesions, especially flat elevated lesions, was
recognized more clearly on AFI than on white-light images.

Conclusion : The AFI system was easy to use, because a single button changes the mode
from white light to AFI. Therefore, the system was useful for differentiating epithelial
neoplasia and nonneoplasia. In particular, the AFI system might easily distinguish
adenomatous lesions and hyperplastic polyps because of the change in color to magenta. The
boundaries of flat elevated lesions might be more easily detected with the AFI system than with
conventional white light. However, further large studies are needed to clarify the clinical
effects of AFL

(Tokyo Jikeikai Medical Journal 2007 ; 122 : 143-53)

Key words : autofluorescence imaging system, detection of colorectal neoplastic lesion,
magenta color, boundary of neoplastic lesions
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Conventional white light endoscope image (WL) was assumed to be an

index and the clearness of the boundary between neoplastic lesion and
normal mucosa with AFI image was made a score in three stages.

poor
fair

; Clearness of the boundary of the AFI image is inferior to that of WL image.
; Clearness of the boundary of AFI image and WL image is equal.

good ; Clearness of the boundary of the AFI image is more excellent than that of WL

image.
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Table 2. The density of the color of neoplastic lesion in the AFI image was

classified into three stages.

And, it was examined whether there was

a difference in the color density according to the location, macroscopic

appearance and histology.

1 point (poor) ; There is no difference of color between neoplastic lesions and surround-

ing mucosa.

2 point (fair) ; The middle degree color is different between neoplastic lesions and

surrounding mucosa.

3 point (good) ; The color is different clearly between neoplastic lesions and surround-

ing mucosa.
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Principle of auto fluorescence

Thickness of mucosa

Exciting light Auto fluorescence

Exciting light

Auto fluorescence

Increase of blood flow

Exciting light

Auto fluorescence

Exciting light
xciting lig Auto fluorescence

s

Fig.1. Fig.1 is a measurement of auto fluorescent spectrum excited from a normal colon mucosa and
colon tumor when blue light is irradiated. Both peaks are shown in about 500 nm. However, auto
fluorescent strength from the tumor remarkably decrease compared with auto fluorescent strength of

a normal mucosa.
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and auto fluorescence excited also decrease by occasion of similar.

Fig. 2. A left chart of upper and lower steps is a normal mucosa, and a right picture is pattern diagrams
The exciting light is absorbed and scattered in the tumor by the thickening of the
Therefore, it doesn’t reach a fluorescent material that exists in the submucosal layer enough,

Moreover, the blood flow volume

of the tumor is more abundant than that of the normal mucosa. The hemoglobin contained in blood
has the character to absorb blue light strongly. Therefore, the exciting light that reaches a fluorescent

material weakens, and auto fluorescence decrease.

Fig. 3. A representative case with WL. A reddish

flat elevated lesion of 10 mm, which was ac-
companied with leukoplakia, could be seen in
the below of image. These findings indicated
the lesion was neoplastic, although surface pit
could not be clearly recognized. On the other
hand, a whitish flat elevated lesion of 3 mm,
could be seen in the above of image, and might
be diagnosed as hyperplastic polyp.

BHEEEHREY AT L34 ) VNAXT 4 A
WY AT AARSHBEFEHRA L2, Ra—-71
WEANA EY a VEE G L 7EFENEED [
KHEAFIHD2>D CCD B ARAENTE

Fig. 4. Endoscopic image of AFI of a case shown
in Fig. 3. A flat elevated lesion in the above of
image showed magenta color, and could be
diagnosed as neoplastic lesion. On the other
hand, a flat elevated lesion in the below showed
the same color as normal mucosa, and could be
diagnosed as hyperplastic polyp.

D EHEEGR & BREEERPE S I B 2 FoR
AREL 25 T3, ARMEEIZEOLGIIHHD
HEXR T -5 ) —7 4 V& — 2Dz, KR
oSNNI HENEREE T 4 VY —IZ X D5
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2. BEARSECEBE L AFLICL 2R
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HolDiF 18HKETH > 72, LLEX D, AFI Hifk
W NS LT, 23.7%(18/76) (95% CI;
0.141£0.333) CHEBHERZE OB & BB 3
52 EMTE, R IEBEMERE D RE & iR
JEE, FEEERELS B X ORISR ERES K
AL, BERBMREISEND D 2 r RS LIz, &
BIAMERZEICBI L Tld, REEEAES IS D
7o, BEECRIIESS L 28 RATH D, BEFOFEIHEE A

Table 3. Table 3 is breakdown of 94 colorectal lesion. 94 colorectal lesions in-
cluding 12 cases of hyperplastic polyps, 6 of colon submucosal tumors
(SMT), 33 of tubular adenomas and 43 early colon cancers

Neoplastic lesion

Non neoplastic lesion

adenoma Carcinoma SM Hyperplastic  Carcinoid Submucosal tumor
in situ invasive polyp (leiomyoma sus-
Carcinoid pect)
33 28 15 12 5 1
76 18
Table4. Table4 is score of the clearness of the boundary

between neoplastic lesions and surrounding mucosa with
AFI depend on macroscopic type. Between 76 neoplas-
tic lesion, poor is 3, fair is 55, good is 18. As result The
boundary of neoplastic lesion in AFI image was 23.7%
clearer than that in white light endoscope image (WL).

macroscopic type/clearness of the boundary

poor fair good total

Elevated tumor 2 25 1 28

Flat elevated tumor 1 18 7 26
Laterally spreading tumor 0 12 10 22
total 3 55 18 76
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Fig. 5. Pathological image of a flat elevated lesion in the below. It was diagnosed as the hyperplastic
polyp in the pathology opinion.

Fig. 6. Pathological image of A flat elevated lesion in the above. It was diagnosed as the carcinoma in
adenoma in the pathology opinion.

poor TH - 7-DiF 2 /%, fair »° 25 K%, good
BURETH -z, - EREEREREL L T
1, poor »1JKZ, fair 28 18 82, good 23 7 J%
EThote, —75, HTERESCIX, 5RO
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102 TH - 7z, AFT BT, @ NHST R
W T SR R R Y R O 5 FEE B E S TS,
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: 3. AFI TOEBMHRZEICHTIETRBD
Fig.7. Endoscopic image with WL. Some flat BOREARTT 3 EROKRST

elevated lesions with irregular sizes aggregated

in the cecum. TREDZRETOHIE TIE, BEEEL & FmkE
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Fig. 8. Indigocarmine-staining endoscopic image Fig. 10. A representative case with WL. It is not

with WL. Laterally spreading tumor could be easy to understand fromWL image though
seen. the LST.

Fig.9. Endoscopic image with AFI of a case Fig. 11. Endoscopic image of AFI of a case shown
shown in Fig.7. A lesion revealed magenta in Fig. 10. LST showed magenta color and the
color, and margin of the lesion was clearly boundary of LST is also clear.
recognized with AFI as staining endscopic
image.

Table5. Tableb5 is score of the deference of color between neo-
plastic lesions and surrounding mucosa with AFI depend
on macroscopic type. A significant difference was not
admitted by the x? authorization.

macroscopic type/deference of color 1point 2point 3point total

Elevated tumor 1 12 15 28
flat elevated tumor 0 15 11 26
Laterally spreading tumor 1 14 7 22

total 2 41 33 76
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Table 6. Table6 is score of the deference of color between neo-
plastic lesions and surrounding mucosa with AFI depend
on histological finding. A significant difference was
not admitted by the x? authorization.

histological finding/deference of color 1point 2 point 3 point total

adenoma 0 21 13 34
Carcinoma in situ 1 13 13 27
SM invasive carcinoma 1 7 7 15
total 2 41 33 76

Table 7. Table7 is score of the deference of color between neo-
plastic lesions and surrounding mucosa with AFI depend
on location of lesions. A significant difference was not

admitted by the x? authorization.

location of lesions/deference of color 1point 2point 3 point total

Cecum 1 4 0 5
Ascending colon 0 6 6 12
Transverse colon 0 9 5 14
Descending Colon 0 3 1 4
Sigmoid Colon 0 15 14 29
Rectum 1 4 7 12
Total 2 41 33 76
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