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Abstract High resolution tomography images of human ex vivo kidney and colon tissues are obtained by using full-
field optical coherence tomography (FFOCT ) system. The experimental setup is based on a Linnik-type
interferometer illuminated by a low coherence lamp. The theoretical resolution of the system is 0.5 pm. Series of
interferometric images of sample and reference mirror are obtained by a charge-coupled device (CCD) and four-step
phase-shifting algorithm. This experimental setup is used to image human kidney, and kidney tissue structures are
successfully identified based on characteristic of histological slices of the kidney. The system is used to image human
colon tissue and colonic adenocarcinoma tissue. On the basis of histological slices images, the ability of the FFOCT
system identifying human cancer tissue is verified with the analysis of the colonic tissue and colonic adenocarcinoma
tissue tomography images. The results of the study lay the foundation for future clinical diagnosis and application
for FFOCT.
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Fig. 1 Full-field optical coherence tomography system
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Fig. 3 Histology sections of renal cortex"
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Fig. 4 Cross-sectional images of kidney cortex obtained with FFOCT. (a) Structures around renal corpuscle;

(b) structure of renal cortex (arrow points to tube cavity); (c) and (d) histology section images of corresponding positions

FFOCT % % 0 15 b st B30 175 /NER L B /D
FEFEE /N RS AR EE T 4 4 R AR T RE B T I

LE R R R B L BU AE 5 1R B LR S A B
#ECWERETT o B /N BROR $H A LW I8 9 AT D

B B FE W A I A HE B T RE L BT RE S R
IR H 55 ERE A IEH B 1E 8 BG4k 2
SR B INERY AR F 45 e b NS B B
VIBR T A0 U0 5k 7 [ 8 5 b, $3F FFOCT #E 68 W
SR B AR 5 R R A2 Rk e R AL I L BE S
2 %l B 008 09 7
32 EEGEBSEHRERGS T
3.2.1 ZIAMBRBIE R

55 I 8 2 5 W I L B O R 0% 2 e g, G
RN EBAAE T A A LRI L . N E
FFOCT X 45 i B g o5 3L 4 PR dig ), T 22 T f# I

WA I A S A6 T e A R SR AR AL T AE
K Az 5 i 4141 L Bz B A R A

a5 Fros B W B S5 s b B i A = B
JELZE B HRET R AL, e A Z i KA
Jo Ji s Jiga Jk v o A 3 AR AR 20, AR 6 Ca) HP AL (5

~.| colon gland
3_— inherent layer

B 5 4 I 7 20 4 4k fhy e

Fig. 5 Structure of colonic epithelial tissue®”

0607002-4



6 NRIEHZEHIE AN SMREREIEE ¥ L5, (0 200 fFHCRIER S B R, 206 F k58 m ARk 4 i =
(b) 200 A% HCR BRI AR R 2 20, JE AR 200 M o 20 €0 9 Sk 4 1o S 98 2 2 400

Fig. 6 Morphology differences of normal colonic glandular epithelium and colonic adenocarcinoma. (a) 200 times

amplification of normal colonic epithelium, red arrow points to goblet cells®; (b) 200 times amplification of

tumor tissue, no goblet cells, red arrow points to tumor tissue cells
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Fig. 7 Normal colon tissue. (a) FFOCT image; (b) image of the corresponding histology section
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Fig. 8 Images of colon adenocarcinoma tissue obtained with FFOCT. (a) Irregular glands 10 pm away {rom surface, none

goblet cells in gland; (b) muscularis mucosae in bottom right and lamina propria in upper right 30 pm away from surface;

(¢) corresponding histology section image
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