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Abstract  Oral squamous cell carcinoma (OSCC) has a high incidence and limited prognosis, and it is of great
significance to improve the prognosis by early diagnosis and accurate identification of the lesion boundaries during
surgery. Polarization-sensitive optical coherence tomography (PS-OCT) can not only obtain tissue microstructure
information, but also obtain tissue polarization information, which can improve the specificity of tissue diagnosis. In
order to verify the feasibility of PS-OCT technology in the diagnosis of OSCC, a self-developed high-resolution PS-
OCT system is used to image OSCC tissue ex vivo. The preliminary imaging results show that OSCC has an
obvious birefringence effect compared with the normal tissue, and the accumulative phase retardation can be used to
distinguish normal tissues and cancerous tissues. Finally, it is proved that high-resolution PS-OCT technology has
great potential for identification, diagnosis, and boundary detection of OSCC tissue. In addition, it can assist

surgeons in disease screening and intraoperative boundary detection.
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Fig. 1 Images of tongue tissue with OSCC. (a) Photograph of tissue ex wvivo; (b) pathological image of normal tissue (4 X);

(¢) pathological image of OSCC tissue (10X ); (d) OCT intensity image of normal tissue; (e) OCT intensity image of
OSCC tissue

K 2 2 IE W W AR LU PS-OCT K&, il 2
(a) Ui/ o IE 5 20 2010 5 3 R e 1 50 . IAIEL 2(b) ~
() W PR B b n] LUB H 1E 5 & 4L 8U00 ) T
AR Ak, B 25 37 TR B 23 BRI 42 L (ROR 255
AL FHE A3 2B 3R R Y 3 AR A

3 S Al gy OSCC H 4L PS-OCT K14,
K 3(a) 5F 2(a) M LA SR E ARS8k, B 3
(b) 7 1 SR BRURR o7 42E 3R 1450 000 3R B0 ¢ v A4 467 228 R
55 H-AE . B 3 () TR i DOPU [ ENHIE T X i

DX 35 P KT S A8 Ak o ' Bl X £ 0 DA S 45 A 1 B o
S U B 3 (oo v Y BB il 5 B 0 B A AR
b HME L B T T Do 8 A8 X0 s X B, 50
JE AR HE » SRBUHR A7 ZE 38 AT DOPU 33 1 A XUAT 5 45
PEFRAF S 8007 18 09 41 2000 I B% A 8, 2 T 48 o Al
LU W RS E

St — M PS-OCT X 43 1F 3 241 40 5 9 4
ZURe 1. F T IEH AL OSCC AL F i IX
B 4 iR, B4l ~dDAE 4a2) ~(d2)

1017002-3



250 pm

= Accumulative optical axis /rad

L4225 F£10H/2022 F£5 B/HRFFR

'Accumulative phase retardation /rad’

B 2 IEH &AL PS-OCT EME . (a) 5w i 5 (b) BRI ZER K] 5 (o) BEUEHE (D) DOPU K

Fig. 2 PS-OCT images of normal tongue tissue. (a) Intensity image; (b) accumulative phase retardation image;

(¢) accumulative optical axis image; (d) DOPU image
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Fig. 3 PS-OCT images of OSCC tissue. (a) Intensity image; (b) accumulative phase retardation image;

(¢) accumulative optical axis image; (d) DOPU image

G390 2 T 2 A5 B b ) LAY Boscan BIMR . X T
B — M8 R A7k OSCC 214, 220k I #4141,
e E H LA R B R - AE SR B B P SR AR S A
PB4 50 s TE A TR) 00 D i UG T, 9080 B 35 1 U3
SR, A7 AL RRAE S AR R 4 (al) | (a2) T
73 PR R L v B R 4 0 L 5 R A S A e ek
P fEE 4(b1), (b2) fif 7 (1 52 FURE 467 ZE 38 & o,
i S B 5 e A AL A 3R A 5 3R B A1 20 3T B AR
s 7EE ACel) . (e2) JiaR B9 65l i 1 v, 41 21
2 AR HLAT — 3 B BRI, AN S B AT B R R
TE7EE 4(d1) L (d2) B B Ot 4t 241 59 B D opy, n 5
Sk PR o DN 23 T 1] i 41 2 50 BE el )y L R B AR
i A 150 B 8 A SV A O D P 25 1 REAE

SRR A JE 3R 2 48 34 U 565 R AR A 1
FIFSH. RN 2H 20 P A5 AL i I ) A A AR

DOPU #3555 R AL E 3B A7 56 % Jay #8 WLAT 5
MOk, BT B R R N BB ALSE R 1 en-
face BMETEE A FH F A L0 2 e iy 21t
ROR ., TR, it — L5 T OSCC FlIE % H 4L
en-face 3R FE EI TN B R AL LE R KR, niEl 5 s,
K 5Ca) . (b) A &H OSCC HLMEE K 5C0) . (D
HIEFHRKESR, B 5Ca) . (c)H en-face 18 F
KK 5(b) (DK en-face BFAHNM IER K, ME
5(b) () H AT DL & B 988 41 20 A B I 1) o A Ao E
IR DI T A O R 2H 2 R B SE R T B R AL
X T RE S H A LT AE S5 M B AL A G, TER 5Ca)
() FI/RAY en-face SEEER F, v] LIVE 2 M A 2 O %
L) AL H A 1E 5 AL 808 o BT T & SR B
T HEIR A TR 251

WAk SR EE 1 5 Ca) v AT LU B 0 20 20 FE %

1017002-4



250 um

/2

P —

=== Accumulative phase retardation /rad

250 ulﬁ' —n/a e
=== Accumulative optical axis /rad

L4225 F£10H/2022 F£5 B/HRFFR

250 pm

€ - :
250 pm Accumulative phase
— retardation /rad

' —n/2- /2
250 pm Accumulative
== optical axis /rad

250 pm . - !

— DOPU

F 4 IERWHAE OSCC AL F XA PTH MY PS-OCT E%. (al) (a2) 3L ;
(b1) (b2) BRLAHAHER 5 (c1) (c2) BREOLHNI ; (d1) (d2) DOPU [
Fig. 4 Two groups of typical PS-OCT images at boundary between normal and OSCC tissues. (al)(a2) Intensity images;

(b1)(b2) accumulative phase retardation images; (cl)(c2) accumulative optical axis images; (d1)(d2) DOPU images
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Fig. 5 en-face images of OSCC and normal tissues. (a)(c) Intensity images; (b)(d) accumulative phase retardation images;

(e) histogram of intensity distribution; ({) histogram of accumulative phase retardation distribution
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Fig. 6 en-face images of gingival tissues with OSCC. (a)—(f) Accumulative phase retardation images with different depths;

(g) corresponding intensity image of Fig. 6(a); (h) corresponding intensity image of Fig. 6(f)
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