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including dermoscopy .

confocal imaging.
tomography and photoacoustic imaging. These five optical clinical diagnosis methods can supply a doctor with detailed
development of modern dermatology.
Key words

Abstract Based on the support of new developments in optical imaging, noninvasive, in situ, dynamic, real-time
used in clinical diagnosis,
and precise information of the targeted suspicious skin area, which provide objective evaluation.

clinical skin diagnosis is realized. A new branch of the medical imaging and skin imaging has been developed as a new

technical discipline for the past decade. This review focuses on the current optical imaging techniques that have been
multiphoton imaging, optical coherence
These new

developments in skin imaging, compensate to the advances of skin histopathology research, will promote the fast
medical optics; skin imaging; dermoscopy; confocal imaging; multiphoton imaging; optical coherence

tomography; photoacoustic imaging
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Fig. 1 Hand-held dermoscopy
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Fig. 2 Schematic diagram of polarized light dermoscopy

BE VT 5 R MR Ay | IR B PR A7 5 B2 IOy T A
F L RAR

B BRBEAE W R AT DL T 2 b B2 R 14 76 1A A
A H AR 1 B PR B R AL G R LN A NER
O3 SCARBUR R BRI AR B TR X R BE IR
P F W 3 0 I 45 4 45 (| D) BEEA AT L
185 Bl M 10K B 08 45 31 AN ] Jz JER o 1 AN ) 3 B DA T T
IRIZ 6 B A w] 5 AR 40

@ (b)

©

Bl 3 Far B IREE A B G, (DEEM, (/NS (O/NR, (D480 (2, (DG,
() TCHEH X (h) KEBE AL, (D I 1 #E
Fig. 3 Some basic dermoscopy images. (a) pigment network, (b) dots, (¢) globules, (d) branched streaks,

(e) pseudopods, (f) radio streaming, (g) structureless areas, (h) blotches, (i) blue-white veil
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Fig. 4 Schematic diagram of the confocal system
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Table 1 Emission peaks and fluorescence life

time of multiphoton tomography

Flourphores Emission /nm Lifetime /ns

NAD(P)H free 460 0.3
NAD(P) H-protein 440 2.0~2.3
Flavines 530 5.2
Elastin 420~460 0.3/2
Collegan 420~460 A/2 (SHG) 0.3/2.0
Melanin 440,520,575 0.1/1.9/8
PPIX 635,710 10~12

W51 AR 298 Hk A & W/ 4k kOGRS NAD
(PYH, X & —Fp 38 % 15 00T 75 2 5N ek 1 3

0201001-6



B A

T B WK A58 W ) D6 2 ) A8 05 i

B, AR 2838 R R SR T HOR A RE S
T X R 2 21 4 ISR P ) 12 G AR . AR L 3 2T b
W Wk w1 R 1 XU 3 & B AT A S B 5 i 4
023 L 2 7 PN 4 2 2 P R AR e ) G 2
1%, AEIE, AN RO ki k B R
B 2 s Fe SR DX 7 % rp i B/ 2T XA, bk
FAL AW a0 2 ORI IR R AT SO0 kO AR A
Ko AT AT DA JRE 2 R ok 40 T U T R R R S ) T
JERAT 5-E I LB IR (5-ALA) 4b B it i 2 kL
SR . 98T i 2 T R T A PR 8 ) — A R
EZ%, W, Faw il 5.2,10~12 F1 2~
3 nsfY 4 BN N B HR B3 A IR L R b Bk
XTBRFN K, PRI, B i NAD(PYH [ %¢
A A 0.3 ns 2247, 1 NADH fEHE G
(26 A A bR HEME A AT LA 2 ns,

4.3 EEEBEINEFIERKRER

B R G L AL # 2 1 R AR AE TS fIE I
Fr AL 20 B L X2 A A 20 I 2 A A T AR 2 AR T2
(SC) - H AR N (36 +15) pm, T BB % £ EAFTE
TR RMIBELIRAM)Z . fE A RO RS 4
BALM S E S, P LTI RN 2 mW
(25 pllbk iRk ) #1003 L AT DL FE s 4
FBCF X SC MR & N TR LU T 622 0] R (Gt
PR A PR RSy 1 frame/s, BFM 512 pixel X
512 pixel),

M B NI A LU U] R 1T ST RO F
NADP) H %6 1 15 43 P 38 UG I, 49 4 3 BE 25K
#) 8 frame/s, X & V- B A GE B IR 30 ms/pixel
PGE . X TR A BRI AR
100 pm(750 nm PR B s A SHEOG T Z il 8 ok 20~
30 mW, 5 73 HER AR AT DB A 36 e B % L R A A
HRRAS . BRSBTS 25 0 41 A P 38 45 ) AT T LA
AR I, TCHE I 4 A% 1) RS B 1 AN 40 i 5y
AT LABUR IE RGN AR T E T LUE WL
B LUN 1 5 SRR (B 85, B i #
YR (5 X5 B 4% 1k B 1 4T 4 L I 45 4 R B A If
BRIk AT R, R OL T . S BRI
TARRE B ME R B — o 200 pm, SN2 A TUZ 1)
61 0T AGE A — B TC A% e 1 2 IR L BE A A BHL R A
AL B A IR B IR RN K AR . X — )2
“REVAI LIS 10 pom JE Y BURLZ (SG) Y UKL ,
SF — LT B0 A0 B T I b A Ak gt T A
BT . FEBUZE (SS) H I FH 20 M5 v ) 5iR 5 S 0k AN
TCHE S R T R A% 1 5L T LAY 8 b U 55 ) B — 1)

i AL AL R T B 20 B3 . 200 AR B 2 41
HRL B IV A M (26+3) um B (164+4) pmm, X
5 1 AL 1 R U2 9 R 2 (SB) 1 A ) 2
PRI A3 5 F AL B8 0 (9 1) i B 38 3896 9
W SB35 40 L B A 2 7 — A~ 3 B ]
B 5 J Ik 2 T L I 76 XA 1k B2 P& WAL T 7E 4
e 905 91 P 0 5 3 Bz ok 2 22 00 9 A
SEE AN FUH T 36 b 4 I R 1] £ R A 40 o
Fy 90 %% S 3 1 40

B8 ik P AR ) Bz k2 B 1 & 96 6 SHG R4
Fig. 8 Autofluorescence and SHG images of different
skin layers

B R B 22 ) A 1 % 2 AR AR, i
FLKAR G E o Lo PR30 X0 G2 00 e AL TR B 58 e
55~70 pm, i BN 70~100 pm, 45464404
SIAEJERE /N T 1 pm (B8 Z5 K G S 27 2 7T LA i
HRDOCTE MR B . IR E B0 B &5t
HRLES AR BRI I ) 2 S 1) /Y L {H SHG {5
SR, SHG )& MGy w6 ], 52 76 2 )
B S A PR 5 . BLEL & B IR R R AL
28 B, TERIKH L AATEE S — KRR A E ) =R
i 5 .

L HN B0« USR] 23 B A LY - 1 R0 &
A DAAR B RS TT Y B Eoth 2k (iR e AL AL 50
FET T e FIIBECTF A ¢) o S TR R A v S )
G 25 1 e 7 B[] AP L AR AT RE R SHG {55, it
A RIS D A — Pl 3 iR Y 2 B SE AT H R
. RSy &8 A B R 5O0 85 X T N4 4
AMTE 1.8~2.4 ns MR L. Py O €6 40 55 A
SEREAT O T LAE A5 (8] 43 BE A FLIM vhon] DLSRAS Y
iz B8 O, FLIM B2 T B E 1A
Ivi) 28 53 0 e 2 ) o A Sk & R i AR AR L B
T HORA T 3R IR AR e . 783X o L
JE A SPE 2R 80T B RO T E R B R A R PO

0201001-7



H |

# ot

SHG Ml . 92br b, 7 38 38 P A [\ 19 X SPC A il
fr i BN oy AR W HT T . o> g TR AL SHG fF
SRR P AE 5o B L M0 SPC A I 2% A4y TR A 4
A5 - AT LLFE 800 nm Z2 A7 ) 3 R OGRS T [ B T
VEo BLE UK I -9 06 & AL 48 B (SAAID) ™, 5
BRRAE L RN T BRI A% . WK Py SAATD
A LB R 40 2 DL E I 4 e TRl 55 v P L
B IDRS DI NN R A R

e hpry . \ﬂ
7,=0.34 ns 7,=0.03 ns . 7,=16ns
7,=2.3 18 7,=0.8 ns = 2

stratum corneum

A
stratum spinosum =% 7_7,;2:2.3 ns

stratum basale

hairs /

7,=1.91ns

dermis & 4
e = 7,<200 ps

PO SRR 7S 1] 43 i 246 0 R B0 0 HF (1] 23 B %2 1Y
NZESA R
Fig. 9 In vivo fluorescence images with submicron

spatial resolution and picosecond temporal resolution

5 OCT s
5.1 OCTHEIREFMER

OCT FLARJE 5 — Bl LU T 1y e 1 119 B2 2 AR
FOR  H P LAl 2 F A O T I L R IR T
S5 W) FH AR O 288 I A 00 194 D' 2% AR T Sl s S35 i 4 B R
(OCDR) ., OCDR J5 A ] 46 Il 5't 45 i) $EE » 1H A
AT R 2 5 A BRI AR A A H At A= P 20 2
A1, OCT ME& Y B AR 2 7E 1991 48, 35 [ R
BT R 21 Huang %57 SR OCT $ A & 2 H
ol N MR AL 0 5 11 200 Bl 45 A4 0 20 JOk B 5 . 1993 4,
BN T N1 T A % 2 A T 2 T R
1995 4, AR IR B I R DE9Y . A2 %0 10 4F ], OCT
U & K FE o R AR A TR KR4t
IR I 2 A g R XL 2 ) OCT
(ODT) ¥R UK A OCT(PS-OCT) . %3 OCT, %
SRS OCT Fls XOGE ¥ 2 6B A 454 1) OCT
BEA S HAE R N B8 25 A 1 05 b S TR Py R g
BB ZE R o 33X S [ AR I S5 RO | B
UF b WL B¢ A AL A5 A, T A O AR R Th RE 4R R T

FB,
5.2 BB OCT R4%4H

WE 10 frR . OCT SR R 48 322 il ARH T
Ui T WAL G2 LR 41

mirror
low—coherence
light source 50/50 beam
splitter -

detector

sample

—{demodulation}—{ computerl

10 BB OCT R 4454 A
Fig. 10 Typical configuration diagram of OCT system

5.2.1 f&ABF AR

TE B YO N HR AL 58 80 AR 0 7 v P B T
850 nm 8 & J6 M (SLD) , B X HR B ) 3 55 {4
AR R [ ARG B 2B RE T o T X T Al AR 4
S, i T HOR R 58 T O B 2R RO T R
(6 IR 42 5 50 )

PR IE T OCT BB RDEIRA 4 4> B85
Kl B AR R AR E T . LR MO TR Y B
025 8 DA T RO (8 B T AR kA .
PR Sy S A 06 CAn 6D B RO FAE A 2P Y
PHON B AR AN RE W OCT 4l 1) 800 V8 B2 L BT
PLOCT SEI — MR I 2050 . 55— Ji il /K 43
TR 2 pm ZE A WK B AT BRI I i OCT 1/
TARPBIAE 1. 2~1. 8 pm Z (] JydfE .

5.2.2 TR

OCT REM K LTEE R T W ACH 0. LAY
T4 2 T Ot 4 # Michelson 3 4. 40
LI 7% 3 A 3K Rl 45 1) o, D6 U5t il O il i
BECET AL i TEAR A S AL o T AOE . Herp— 3R
7B RS H 1. MEOCE 45 1Ak
MHEARE L o FESRE BC A R A AT
— AR G W e A R D 2R T AL AR A
FLAY 23 (A JE P A o ELR I R 45 4 18— ol il A
275 W R (0 {14 I £ 5 A 2 MR A AT 2R 3 T A
SR B 1TLCh) A Cod Xt AR 45 A4 R P Al
FEL PRI 48 T A5 1149 016 v IAE R DR T 9 DR T o IR
W T T AT . B 11 o) (1 k- 0 7R 25 4 nl
FF RO A mT T A i

1 OCT Z ¢ b i D625 A AR 2 07 1) 3 07
BB, b LAEFZ NG, 703K

0201001-8



B A

T B WK A58 W ) D6 2 ) A8 05 i

TV A F R O o A% 30k BT 0 S B 1 i
BT WA BT I T R s U HAERE SE RS
FREMOER A R . O 2 RO EFHRR h
X OB S B Ak A8 1) G £F 25 2 5 1 O o e P
BEMAE, H 748 OCT R4 b &8 2 -
PG PR A W R 2% . 23 ) 2 g 5T A S A+ )
AR AR X B ) B, [ 11 () ~ (D I 8 T LR AT g

|
2X2

sample
detector

(a) standard fiber—optic Michelson interferometer

detector 2

(c) symmetric interferometer using two pairs of 2 X2

fiber couplers

beam splitter sample

(e) compact interferometer

MT OCT RG & X T4ty B 11y
SER AN T s HAN T A - R A AR T 2 X2
PR AR . B 11Ce) 1 450 T DUKE 2 5 7R % U5 Fn
B g g A M T TR UE S5 % g . ehh
S5RGBT VB AR 25 S b fife D i 4 A5 ) RN 2 B i
o 2 B R AN VC A ), B 11D TS
o~ PR IR G LR 254

mirror
4+—
3X3
detector 1 -~
sample
detector 2

(b) symmetric interferometer using 3 X 3 fiber coupler
—

t

=3

[ detector
(d) equivalent to the separated Michelson interferometer
sample
I N E— )
gttt

l i
{ - aciecors
7/ Il

detector 1

(f) separatd Mach-Zehnder interferometer

B 1L OCT % th o i T 14

Fig. 11 Common interferometer structures in the OCT system

5.2.3 kFafmM

M OCT BAG S5 38 43 A S 0 o 3 A il il 1) TR
BETT 0 B 45 55 5B T ¥ 10 2 25 R A
AR K B DL VS CAE & ) 6 R A5 B T S
SRR GRS B . B OCT & 48 B # i iy —
Yt/ = 4 2 BT BRG] R D Rl A i S %
AR, W OCT W BG5S % 8 0 1
AHEXR,

FH T3 2 ) FH A ool 27 2 ) 28 el 728 T 114 O
R, X TSHE AN, 5 R ER LA
— N PR BB P A% AR DL 55 1R BT I e K R
Xof T HR B AR R AR B R T 2 em X T Rz Bk I H: A v
P LU Sy 2 mm s FEUR L F4 8 0 K BE W AU T
IR TR,

5.3 OCT i B BR AL L

OCT EMZ 7R 1) J2 B2 R 2544 1 A8 18T 5 1 ik

CT 11 J JHk A8 W7 180 A5 AN [ T 55 2 ok 20 29 345 A

i AF AL G a0, BT R RSO A7 7 B
Pk 2 1T S BRI IR TE o B Wk 6T 6 1 B B S B30 3 T
P52 B SR AR Sl R X AME Sl R AT L2 4
F o T2 B IV Bl 3 - AR ARBIC Al B
HEAUFE B B0 R PR A B T DL AR N 4R KK
J 2O 44 JE R £ 300 pom T H R O 6 B2 JEE AN K
100 pm, {152 P08 AT 0L — SEIRE T 1T IR 3 48
FEIL N v R R 12 o BOZR MR 5
AR 43 BT AT Sk BT R S UKL 2 | T B3R R 38 A
BRI o 765 B DL AP A LA S A7 K R L AR 2
TH MR OCT FGHE — 2 (- 1) R fF
SETHERE MRAERELHRN. G TS5 EER
B XA IE R . HRZH RN AE 5 B0, i
i G 35 S 1 AE 5 85 (B 135 RELEME 5 BB 5k
KIEZH . FE N A7 — SR X R B
ARG R (I 1O, peAh A i) B T &R A AT Il
IS5 0 B R S A Bz K 3R T B R T BRSSPI .

0201001-9



i

# ot

W T 3 L 450, OCT 3 1] F T A 2848 HY i %,
BB m T HERN OCT JESE T RUZARGE W A7 7

B 12 48RIEH K RTEMR OCT ER S —ZARZ .
B AL SEHETE AT 45 i Sk Ak S UKL 2
Fig. 12 In vivo OCT image of the healthy skin on fingertip:
cuticle, asterisks for sudoriferous ducts, arrows for
stratum granulosum

DTS - T
epidermis

upper dermis

100 pm

13 JRH Kk 4E OCT BHE . IE# 00T M U2
LEAEF 3 B RAS R L
Fig. 13 2D OCT image of back skin: horny layer is

invisible except at smooth skin

& 14 THDBOE # Bk OCT B BB A A] L — 26 5 ¢
CR5) Rz g B (7 %O
Fig. 14 OCT image of healthy cheek skin: follicles

(asterisks) and sebaceous glands(arrows) in dermis

Sz g R B OCT BUR 32 Bz kA ] A 31
R A 502 5 E A 52 i LR = R e
R T R 2 AT R O D R R A S R B 2B
JK bR ek 2 T DK

OCT W] X IE H B fik i) J52 52 6 A7 I . ) 5 110
I 7 5 el A A B S AT (R
A T AR AUR R B AR 2 AR
¥ 2 2 o TG R IR AT 4 b Y S 1) B T S
Ao 00 0 0 2 [ ) B AT AL T R R . B
19t w0 B iy PR e e ) R R A
R 3 T S SRS BV S0 B 5 — A ST B v 1
[IR/SCE

I OCT R AE B T v i) 2 375 T8 B2 A 03
OCT BLAZ R XF b BE » H I P W45 = i M9 AR
B eF B N T OCT s g4 (| 15 i3
DGR AT 5 W B JER 1) D' T B L A SO S W IR
i L R AR AR5 B, T3S N T OCT Se A5 5 1 4 I
RN . 65 51 i e Ik 4 2410 35 W A0 2 iR
T3 T 1) R 0 T R KA 0 P 1) 4 i A B
s 30T e B AN 5T A 5 e Bk A . AR
2 VE AT 2 2 A SRR 7, 3
AR B 255 K AR T BEAR A )2 AN 33 B 1

[ 15 52 T Bz ok oz FH H-Jh i Ca) TS (b (9 18145
Fig. 15 Image of smearing glycerin on healthy finger tip
skin before (a) and after (b)

fege iy OCT K 1] 73 B4R 10~15 pm, ¥ RE

T B A T2 V3R B N )2 B S B R I D A R It
. it FBEEEBRSPERA 1 pm WEARA T RE
TF 2 40 B 7K 7 14 728 Ak (FUE =5 43 B 238 AR 7E 5 B2 TR
TR A AN B TR AT S — A AR T A T A
JEVR AN RFD PO A AN 7 1 4 SR AT RE i DRk A ]
PR T w0 R S 22 58 B OCT R J Jmy 3 4 28
SO R IR L SURAAE L 7E 28 25 A2 4 Tl v 45 )
Tk 5 5L 6% 4 BT L AL SV S R0 2235 8 1 3 1) 2
REME OCT A% 76 Bz bk Bl 40 3 b © H A9 I8 35 1 3
&, BZ.OCT Afg e 4 BOrIE i 41 42 s Ho At 12
W T B, AE M 5 i 45 042 W B 3 o R0 A
£, OCT RE A& 44 55 22 1 0l B 1E

6 St AR
6.1 REFREEN

X AR ) A SUHEAT BUAR R I 5T A ) 4 4R A
FRIE IIRE S B 24 G K i2 W ) 2 F B, A 20T
B (PAT) J2 300 47 of i B & 88 11 — F 5 1) T 468 B
SRR T ZFE ARG A T AL S AR R A 2

0201001-10



B A

T B WK A58 W ) D6 2 ) A8 05 i

2R AR A DE A AT A B R X L R R R g B R
A R HEA TR OO0 AR D A L TE
BRI S I T —FP EE 2L T B IR B O AR A
ZUTCA5 G I I — A B W 5 R
6.2 REAMEHEARREE

TE A AL G0 6 75 AR & 2 — b LU A AR A
(9 LMD OE T USRI i — AR kb (29 10 ns) 0L 4
A TCAEY ARG BN B A WA i L O RE R4l
2P R AT R R s 2 2R 52 B i 7 R R D D
OB » 3l BE G2 AR Sl 75 200 O 74 0Hs 28
ik ZH G 1) MR R B AR A R LA R A I
o PRI 2 (P 160 o 3 o R e % 41 4 0 5 sk
Z T AR & 0 FT DA B 7E O ST A
ANTA] DX S8R A 7 I I 7 R A A . G I TR
/NG G0 SO RE A W R R G L e IR
R DU 2% AR 1) DI 7 A 5 S B g o DR IR ) R
BB A KA T R R B AT R
AT LA 2 20 SO o A AR

laser

14
photoacoustic wave

16 7 i 15 i 1 A

Fig. 16 Schematic diagram of photoacoustic imaging

DR BB I 119 2 B 0 W MO i PR e 7
F BB ESRETT ORI 52 M S R i o e
TR G RE TR L ry SR ¥ RE L R AR AR
M W 28 Bk s S OEHUN 51 16 T AR ook .
PRt s 18] 23 B AN OGBS R TR T4
ZUXT P 114 6 Dol M BT A /N T 0 O ) S DRl R RIS
R 75 R0t G 00 8 7 9 A 0 2 AR v 1y G 00
SEET TR 4R R SR TR BE MY B R . SRS
HE R SR 7 AR LG PAT A] LLIX 43 75 2 2 B0 [v) 1ii
I 2 MO [ B o I A i B2 086 oo 20 9 3 R e X L
R
6.3 AEREEAERKEEFTHINB

IR BB AR T X bR K A LI ) RE AR
BN PR A A = 4 JSAR S T B MR | E BT TS D
T AMRE A SR AR T (EUR BRI A 1 T g

BAZAT SR T I PR . GRS 2 A BE A e 25 1) 43 o
e 15 MR LE L B8 X /N Bl 1 R B2 R A I A8 2 i I
1% . Zhang SE" ff BT K (584 nm Al 764 nm) )
P5 X P8 R 9 /)N BB AU HE AT D BE BLAR . 7E 584 nm
KO il FREMIM A& A X — KA RN
S, PG RS B R AE oy Bl 1) B PR R
R LIS DI RERUR o (B TE XA A T FL A e
M b e B JER BE L R DR Ol AR R R AR Y IR o BB AR
PP sE I, T 3O 0 5 E R BESE /D
L1 AT 21 4056 (764 nm) S A% SR K A9 6 W k.
4546 X A G BUR RE % 57 5 WoR BB R MR MBS
1 JE] B g a5 P 17

17 PR Il 0 A FEL I 4 AR

Fig. 17 Photoacoustic image of melanoma and

blood vessels

Xb T NI B2 Bk B Bz T A URR OE A BR
A B IR . Zhang ZE5 FIHT 670 nm K Y
PR BT A AR T8 B2 K & Bz R IRk 4 mm
4 2H 20 A5 A 6 75 AR (BT 18) W 19 81 T AR B T 20
GUEHR RGN = 4E 1R . e R BAEseth T
Wb JRE | e 21 BRERE S D5 T A A ) B R

(R T

L TS 4410 e R SR 7 O o L8 BB B
e CT ZH TR OCT JRAR AR AL A A
A T G S B S 4 3 Xk AT e
0T TSR 2 DA B0 0L 58 3P40 45 67
B RS 06 R A2 T 0 T 2R R, MR
A0 AR iR S I B 5 5 0 22 %
ORISR R R DU A0 5 R A
1 PR K

0201001-11



PR
EI e S t
,.'(_\\ S

I

20 mm T

1.0 mm
{ 1.5 mm

1.5 mm
2.0 mm

2.0 mm
2.5 mm

2.5 mm
4.0 mm

B 18 FERT-HE B T HLUROLE g

Fig. 18 In vivo photoacoustic image of the vasculature in the palm

5 £ X

1 0. Gilje, P. A. O'Leary, E. ]J. Baldes. Capillary microscopic
examination in skin diseases[J]. AMA Arch. Derm. Syphilol. .
1953, 68(2) . 136~147

2 L. Goldman. Some investigative studies of pigmented nevi with
cutaneous microscopy[ J]. J. Invest. Dermatol. , 1951, 16(6)
407

3 F. M. Paschoal. Early diagnosis of melanoma by surface
microscopy (dermatoscopy) [J]. Sao Paulo Medical Journal,
1996, 114(4) . 1220~1221

4 C. A. Charles, A. A. Marghoob, K. J.

Melanoma or pigmented basal cell carcinoma: a clinical-pathologic

Busam e al..

correlation with dermoscopy, in vivo confocal scanning laser

microscopy, and routine histology [ J]. Skin research and

Technology: Of ficial Journal of International Society for
Bioengineering and the Skin (ISBS)[and ] International Society
for Digital Imaging of Skin (ISDIS)[and] International
Society for Skin Imaging (ISSI), 2002, 8(4). 282~287

5 G. Argenziano, H. P. Soyer. Dermoscopy of pigmented skin
lesions-a valuable tool for early diagnosis of melanomal J]. Lancet
Oncol , 2001, 2(7); 443~449

6 M. L.

dermoscopy (epiluminescence microscopy) useful for the diagnosis

Bafounta, A. Beauchet, P. Aegerter e al.. Is

of melanoma? results of a meta-analysis using techniques adapted
to the evaluation of diagnostic tests[J]. Arch. Dermatol. , 2001,
137(10): 1343~1350

7 E. S. Spencer, V. P. Petersen. The urinary sediment after renal
transplantation[ J]. Acta Medica Scandinavica, 1967, 182(1):
73~82

8 J. Saphier. Die dermatoskopie[ J]. Archives of Dermatological
Research, 1921, 128(1): 1~19

9 Nizar A. Mullani, S. Land, TX. Dermoscopy epiluminescence
device employing cross and parallel polarization[ P]. USA Patent,
2006,7006223B2

10 A. Marghoob, A. Kopf. Atlas of Dermoscopy [ M]. Oxon:
Taylor&. Francis, 2004. 28~42

11 H. Pehamberger, A. Steiner, K. Wolff. In vivo epiluminescence
microscopy of pigmented skin lesions. 1. Pattern analysis of
pigmented skin lesions[J]. J. Am .Acad. Dermatol., 1987.
17(4): 571~583

12 P. Carli, E. Quercioli, S. Sestini ez al.. Pattern analysis, not

simplified algorithms, is the most reliable method for teaching

dermoscopy for melanoma diagnosis to residents in dermatology
[J1. Br. J. Dermatol. s 2003, 148(5); 981~984

13 C. M. Grin, K. P. Friedman, J. M. Grant-Kels. Dermoscopy:
a review[ J]. Dermatol. Clin. , 2002, 20(4): 641~646

14 W. Stolz, A. Riemann, A. Cognetta e¢ al.. ABCD rule of
dermatoscopy: a new practical method for early recognition of
malignant melanoma [ J ]. European J. Dermatology. 1994,
4(7). 521~527

15 S. Menzies, C.

morphologic characteristics of invasive melanomas lacking specific

Ingvar, K. Crotty e al.. Frequency and
surface microscopic features [ ] ]. Archives of Dermatology .
1996, 132(10): 1178~1182

16 G. Argenziano, G. Fabbrocini, P. Carli et al.. Epiluminescence
microscopy for the diagnosis of doubtful melanocytic skin lesions.
comparison of the ABCD rule of dermatoscopy and a new 7-point
checklist based on pattern analysis [ J ]. Archives of
Dermatology , 1998, 134(12); 1563~1570

17 V. Dal Pozzo, C. Benelli, E. Roscetti. The seven features for
melanoma: a new dermoscopic algorithm for the diagnosis of
malignant melanoma [ J]. European J. Dermatology. 1999, 9
(4) . 303~308

18 H. Kittler, H. Pehamberger, K. Wolff e al.. Diagnostic
accuracy of dermoscopy[ J]. Lancet Oncol , 2002, 3(3): 159~169

19 Wu Jianbo, Zheng Jiarun. Fundation and clinical application of
dermoscopy technology[J]. Foreign Medical Sciences (Section of
Dermatology and Venereology), 2005, 31(5): 282~284
RGN AR, KRB AR MR SR AT B E 2.
BB 5 . 2005, 31(5) . 282~284

20 K. Tsukahara, Y. Takema, S. Moriwaki et al.. Dermal fluid
translocation is an important determinant of the diurnal variation
in human skin thickness[J]. Br. J. Dermatol., 2001, 145(4):
590~596

21 Li Zhiming, Ren Qiushi, Zhang Xuejun e al.. New development
in skin imaging [ J]. Chinese J. Dermatology, 2009, 42 (3):
215~217
B AR, SREE S RG] P A Rk
A2 &, 2009, 42(3): 215~217

22 Liu Huaxu, Li Ying, Zheng Zhizhong et al.. New skin imaging

technology skin CT and its application [ C]. Progress in
Chinese Biomedical Engineering, 2007. 460

X4, & B, R . AR RGBSR — Bk CT
KL ALCT. vhE A Py s 2% TREHER . 2007, 460

0201001-12



B A

T B WK A58 W ) D6 2 ) A8 05 i

23 M. Marvin. Microscopy apparatus [ P]. USA Patent, 1961,
3013467

24 R. Wijnaendts van Resandt, H. Marsman, R. Kaplan e al..
Optical microscopy in  three
microtomoscopy[ J]. J. Microsc. , 1985, 138. 29~34

25 M. Rajadhyaksha, M. Grossman, D. Esterowitz et al.. In vivo

fluorescence dimensions:

confocal scanning laser microscopy of human skin: melanin
provides strong contrast [ J]. J. Invest. Dermatol., 1995.
104(6): 946~952

26 M. Rajadhyaksha, S. Gonzalez, J. M. Zavislan et al.. In vivo
confocal scanning laser microscopy of human skin II; advances in
instrumentation and comparison with histology[J]. J. Invest.
Dermatol. , 1999, 113(3): 293~303

27 S. W. Paddock. Confocal laser scanning microscopy [ J]. Bio
Techniques, 1999, 27(5): 992~1004

28 J. M. Girkin, G. McConnell. Advances in laser sources for
confocal and multiphoton microscopy[ J]. Microsc. Res. Tech. ,
2005, 67(1) . 8~14

29 M. J. Gruber, A. Wackernagel, E. Richtiger al.. Digital image
enhancement for in vivo laser scanning microscopy [ J]. Skin
Research and Technology : Of ficial Journal of International
Society for Bioengineering and the Skin (ISBS)[and ]

Society  for Digital Imaging of  Skin
(ISDIS)[and ] International Society for Skin Imaging (ISSI),
2005, 11(4) . 248~253

30 A. Gerger, R. Hofmann-Wellenhof, U. Langsenlehner et al. .

In vivo confocal laser scanning microscopy of melanocytic skin

International

tumours: diagnostic applicability using unselected tumour images
[J). Br. J. Dermatol. , 2008, 158(2): 329~333

31 A. Gerger, S. Koller, W. Weger e al.. Sensitivity and
specificity of confocal laser-scanning microscopy for in vivo
diagnosis of malignant skin tumors[J]. Cancer, 2006, 107 (1)
193~200

32 K. Konig, K. Schenke-Layland, I. Riemann et al.. Multiphoton
autofluorescence imaging of intratissue elastic fibers [ ] J.
Biomaterials, 2005, 26(5): 495~500

33 K. Konig. Clinical multiphoton tomography [ J ]. J.
Biophotonics, 2008, 1(1): 13~23

34 A. Ehlers, L Stark et al.. Multiphoton
fluorescence lifetime imaging of human hair [ J]. Microscopy
Research and Technique, 2007, 70(2) . 154~161

35 M. Koehler, K. Kénig, P. Elsner ez al.. In vivo assessment of

Riemann, M.

human skin aging by multiphoton laser scanning tomography[J].
Opt. Lett., 2006, 31(19) . 2879~2881

36 K.  Konig. Clinical multiphoton tomography [ J ]. J.
Biophotonics, 2008, 1(1): 13~23

37 D. Huang, E. A. Swanson, C. P. Linet al.. Optical coherence
tomography[J]. Science, 1991, 254(5035); 1178~1181

38 M. R. Hee, J. A. Izatt, E. A. Swanson e al.. Optical
coherence tomography of the human retina [ J ]. Arch

Ophthalmol. , 1995, 113(3): 325~332

39 Li Peng, Huang Run, Gao Wanrong. Experiment research on
optical coherence tomography of human skin [ J]. Chinese J.
Lasers, 2009, 36(10): 2498~2502
A M, B . mUTR. e A TR MTRTE AR B R BUS  In
KSR iEZE ()], + Bk k. 2009, 36(10): 2498~2502

40 J. L. Leveque. Noninvasive measurements on photodamaged
skin[ C]. Photodamage Oxford: Blackwell Scientific Publications,
1995, 192~200

41 J. Welzel, C. Reinhardt, E. Lankenau et a/.. Changes in
function and morphology of normal human skin: evaluation using
optical coherence tomography [ ] J.
Dermatology , 2004, 150(2) . 220~225

42 T. Gambichler, G. Moussa, M. Sand et al.. Applications of
optical coherence tomography in dermatology [ ] J. J.
Dermatological Science, 2005, 40(2) . 85~94

43 J. Welzel. Optical coherence tomography in dermatology: a
review[ J]. Skin Research and Technology, 2001, 7(1): 1~9

44 Mao Zongzhen, Han Zhenzhen, Zhu Dan. Experimental study on

British ~ Journal of

in vivo rat skin optical clearing at the action of thiazone[J]. Acta
Optica Sinica, 2009, 29(7) . 1921~1925
EREE. $22, kPR IR SRR BUL R E W RUR 1
SEFELI]. R F F I, 2009, 29(7): 1921~1925

45 Zhong Huiqing, Guo Zhouyi, Wei Huajiang et al.. Effects of
ultrasound and glycerol on sking optical clearing[J]. Chinese J.
Lasers, 2009, 36(10): 2503~2509
Bl v . SRR S, BRARYL SE. H S BT = R R IR O % B Y
Ell]. P E#k. 2009, 36(10): 2503~2509

46 T. Sun, G. J. Diebold. Generation of ultrasonic waves from a
layered photoacoustic source [ J]. Nature, 1992, 355 (6363):
806~808

47 Gu Huaimin, Yang Sihua, Xiang Liangzhong. Photoacoustic
tomography and applications in the medical clinic diagnosis[J].
Progress in Biochemistry and Biophysics, 2006, 33 (5):
431~437
AR, AR, ) RS OB R R A A BE A iy
[J]. 2 sl Ayim@ it , 2006, 33(5); 431~437

48 Zhang Jizhuang, Zhang Xuexue. Effects of blood vessel
parameters on the photo-thermal interactions during selective
photothermolysis [ J ]. Chinese J. Lasers, 2009, 36 (8):
2202~2208
TRAE, RS LA S BN B Ik 20 2 R 1 ol B i 4 T v Dl A
mi S B 52 R L) ], F Bk, 2009, 36(8): 2202~2208

49 H. F. Zhang, K. Maslov, G. Stoica et al.. Functional
photoacoustic microscopy for high-resolution and noninvasive in
vivo imaging[J]. Nature Biotechnology , 2006, 24(7); 848~851

50 E. Z. Zhang, J. G. Laufer, R. B. Pedley e al.. In vivo high-
resolution 3D photoacoustic imaging of superficial vascular
anatomy[ ] ]. Physics in Medicine and Biology, 2009, 54 (4)
1035~1046

0201001-13



