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Abstract

Hands are the most common body part burned, and edema is one of the most common early
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complications after hand burns, which can lead to pain, reduced motor function, joint stiffness, ab-
normal sensation and other problems, and even permanent disability. In order to reduce the degree
of edema as soon as possible and promote the recovery of hand function, accurate assessment of the
degree of edema is crucial to evaluate the effectiveness of rehabilitation treatment plans. However,
visualization and quantification of edema remains one of the clinical challenges due to the peculiarities
of hand anatomy. This review aims to summarize the existing methods for the assessment of edema
after hand burns and provide a theoretical basis for future research on the management and treat-
ment of hand burn edema.
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Betie Bl EAR AT RO e L BRI SRAAL S S SR ) R IR A LA R4 7 . AR
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JRIBRAST, A S BAE 18] B AR ST BRI o 185 A2 FS R ZK B AE 58 4% J AT 8 /NI PSR I, - #E LA 18
NI N IZ A TE B I [6] . BEE 1857 22 8] Y (/K IS 8800, AU L 2D RE AT iR e 1k, 34 mT DRIl
VZENNRIZLZURSERESE . Be (i TR 11 LBl 1T ES, BT 4R RS0, TR e sk £, BRAR| R AR K
i AN R, AT AR e IE A o BRI R LI A TR R R B RR ) 1 A B A iR sl LRI
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THIR . BEAE RTTHIBIIN A — DA, SC AL RN, TERCEIEIEIR, SRR (7).
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PEECE B IR TR IO 23 H XA 2 WA BT VAR LR 1, RS & R I7 VR AE i PR S e v A S
RN T AREZ LA TR AR AR BRYE, AR DO TR0 BB SR R HER . S TEAL AR s BN
IR Ti 5%, UARm BE D RER AR AN &
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2.1.1. FKBREEIR
el JE K AT AR, REE KM ARELEE I, BT BRERGEST B ahDhRe B SRR A AT e 2 L
HAAERIy: T MESESIE TR, 877, 27T, MO ERE, BRERGERA . BHSE,

2.1.2. 7KBEAE
BT RPAEBEH R, MR SR RO TR B, RIXELREE BIK, $2om KBt fE .

2.2. FIRGKMPHZNRE

B ML A A A mT DB ft A B4 R VP U, T B K e 7 B R FE SR T B R R B, 7K
P A A T AR (1) FERAME T © BESATRNE:: WEFMERE. &8, BT5
VEMHE S TR G 3RE, AR LB 2 . @ KRR 0 Arids: ada 38 7K I R A
4y, [AIREVEA I AR ) A= 4 B BEL B 1 (Bioimpedance Spectroscopy, BIS). i A% 2%(Reflective Terahertz,
THz)Hf% . @ G E: AT SN IEH1E (Near-Infrared Fluorescence, NIRF). H4H Wi =
4+ R (Optical Coherence Tomography, OCT). X fg X 2855, (2) RN © FEibc/KEH, @
HEER, @ R RFEA.

2.2.1. EESHFRNEX

L P AN AR AR Sy E AT Sl V2 e s A e B I 7 v, RS 5 B MR 22, i = R
F H R RETE B ORI DU, 7] A 355 0 ) T e XU 398 P2 e 25 1

(1) 8 FEMETF3H T O E 1(AYFITE 1(B)): MR TN © 25 R ST B 25 98 5 iz vi 1) e
AMI. @ B3 RN T (0 I T o B 22 R it . @) 8 RAVRAE TR, 5 R B3 i i AE 48 o
HEIERNL E. @ REEE R EIE XM BE I AAL T3 A EEXTER EMERNILDRER. ® %
AR it F 75 [\ B 05 . Catalina 25 NAESE 8 iR B 45 B 55 /K B H AR R0 & 1 5B AR 45 B 5 AT R 4%
B =AM (r=0.70~0.96) [8] [9]. HLAR /KR BIFA WA VIS T8 KM I SARHE[10], (HABATINK 8 F
EHOK B EEAERIR EHE AT

() FELHFEMEE 1(0): MAETCREMEG KACFRFKIFIRDN, BERMNFEL G2
B, SHE M AERTNTF . EERANTFAKNESHH 8 FEN RS R &M =
0.84~0.90) [11].

(3) FHAKMELE 1(D): MHEREMITTE AR K. BEFRUESE, MHF3E KN E 5K
B AR B 1) T A AR 4 SR AT v SR v FE AR ORI (r = 0.81~0.99) [12] [13].
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(A) FHEE; B) FHIE: (O EELMFHEIMERE; (D) FHMAKMNEZ.

Figure 1. Figure-of-eight method
L\F%

(4) KEHMBUE: WFRORERDE. HKIE, IR TR K I A & s HE S (7K 2o 5
PRAR[14]. FH 2000ml kS KR RERIEK, A5 BTN KIE L FAL,  He KRR T AR, &
SR 3 R, BCFEME. RN RVERTRANRE . FHEM. Kl WCERREHKE . SZH KR
6], DABA CRAABCER IR — Bk [15]0 /K B ARAEA T il B AR S AL AR AR 0 e ofe, FL45 SR i R e
LA VAl TR B 5 ik A AT SEVE A Rk o (% R RS AT RE 2 IR 2 A IR T REA [ 16], BAEH T
IR 1 2257 R BN R K 1324 K 03 L DAL Z EERS L PR ), LB iR 2208 25 ml,  HANRE
Bl 2 A IRAE LA A K 7 AT DL o 110 LA 52 05 BRI B AR YR LA o T fE 2 3 S0P AT R e 28 1)

2.2.2. IKBMETERE S S HT ik

(1) S RZE(THZ) 8% . K223 BUETR 100 GHz £ 10 THz SREE A 1 3E B B e pgi, LAY
MY RS UG Ros H mRT LU EE, TRATER ., PRI I H e 09 5 | A AR ZK iR AR Ak o K B R 225 A L
B S T ARy, SIE% BRRHILE, BeAGHZUE 0.5 28 0.7 THz IR 0 Bl Y R P0H B i St 2, X
AT REAE B The J5 A1 BRI (R T RGBT B[ 17]. AT EAACK, TE R BRB K B RO S B R AL S 5, &
PN THz Bifg, BIAHZEKE. 1EM R EMAEE Rl THz R4 R S5TEHLIRE>258 pm) N
SR AT MRI E0E 2 (B AAE R (SR IE ARG, 3k — P 508 THz BURTE N — M52 (1. JER AR FIHER
(R0 4 AR O PR 4L 4 P AR [18] 6

(2) VTP (BIS): BIS 22 1969 -1 A B AR F il 2 Gors i SR N sk 23 I R [19], TG R
JEE I N AR JS 38T (AR AR o R AR A 20 FE BH LRI, RFH AR 5~1000 kHz (1932 37t H & A\ A
X BRI BELAS AR B, AT HEDN th AR ZHZR oy o |l TARATAS It A ) T o A B A NBLAE 5, AT A 0 Hz
AU FELIRY A0 B A A 5B DA P FR LA AT 20 YR B B BT . {H 0 Hz A AC U R At B L, RPN
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WEGE, KRR 5~1000 kHz 2 Ui & i3 4 i 2 e s BEST, A Ia18E T g K B i REBE . BIS
W& Rk e 2T e B, BahERT, 200 E R P i & 25 R 201, 0 T-het Tk &
F, LR AR A MG TR S T E, BRI E TR S T (A X 4H M SRR AR o AR 2 A TR,
JR BIS & —Fh i 5 RIS AR RN &7k, JF BT 5 X388 FELAS [F) 47 B (V) s A 43R4 7 s
AT E S BE21] [22] FEARAE 10 ml ARFRAR RIS, 3020 S 40 f 41 A4 R AR A R ARG 1) e /N 22 7 BE
PP K HERA DU A% o 17 HL, TR NGO I -1 4% (1) SR 3 2 T DL A5 F (123 ] {E@ AR SCHIE 72 K AN
KA ECRLE 5550 T S et B AR AR AR M AE M BEBLGil  BE sm . 8 H AoR AR SOk 5 e £ 6 T
I, BN H BE 3 PR [22]

223, REEHIRE

(1) IELL AR IE R G H AR (Near-Infrared Fluorescence, NIRF): K F W& ¢ (E R BAGF, FIH 2R
EHAE 1000~1700 nm K MUK HIL L0505, 8IS g & & o T K A B 2o mts i, ks
R AR B 5 i (A 2 2 5B R FE AN [R] L 23 (] 4 28 o NIRF AR DASE I 2285 W itk L F B A
SRR, 1 H NIRF CfR S Y B, W& (B 5E, #RAER % . NIRF & HA7 H T ik B K i 5 B A 1)
W77, BRSSLE MK DL AT IS DU B A B)E 5 [24]. WHICREH, TEReth B, IREE A R RE et 1) &K &
HAIN 23%, TR R Be 0 1 A K I N 18% [25]. U NIRF 7Rk A% )y T EL AT SEt 328 Wl
IR, (HFENHTFHE, MREEFEEREARMY . BT F A BENAAE, %uE S RETREH
MG R B DA BE B AR AT P A S S Uk 5, s e B AT I AERPE . DRI, BR NIRF 7B IR FE L%
GeOTEA i, AR T T A B AR A A SRR

(2) AT W EFHEH AR (Optical Coherence Tomography, OCT): i FI{&AH T 1L A 46 2l 2R
RO Z4EEIR, AROhEIEE OB, B UIRCK A BRI AT S A L= oK IR R H A8 [26],
ATRAX A A B ) 3R JZ UK B 45 i A 248, O TR A NSRRI A 4 . Wan Qin
GNE A OCT HEARXS /N Bk Joe 73 HAR A b (R 7K B g AT BG4k, R 8 il & 1) 2 B Bl 355
F/NRE o R, HEm I K AR R RN AL 2R FE[27], BT et T /K i 5 Tk A 5 35 AT 9T
OCT HAR BIRFE L T WK 7 P, AH L RARIR FERR ] 1 HAE T30 K vty o (0 N VG R, 3 DL 28
4 R 4 2 R EOBR 21 21 . S 241U 3 i B2 (Optical Microangiography, OMAG), R A4 iz BkAd oy ik
EAEER, & OCT HARMIQIFTLEM, REfS LARD i BT 2 bk T 2% DL S LA WX 28, AMNG 75 B2 i i
AR UG A, AR U7 R AR . JRTM, OMAG M A 73 FF 2624 22 pum, JoiEE /N ILE I
B EE R [28]

(3) HAth: XHE X Lo —Fh 4ERREAR, o DANE TR s LA AR T 2 3G iR, Ak 2|
[0 B 7K I AR FR I AR A [ 29] o B S AT DATE bt IR T 7K i f 3 B AN R T A R B 5 el A AR A R 98 2R [30] o
THEHLIBTZ 3 P R R AR S e/ B i 52 ke B B R L4300 X 2R MRS R P2 (I 7 )2 P . RS R A T 35 By
X3k HERSE4HZ, MRIRELE UG AT A Sk B3 Bk R AR 5 L i e, FL = 4 1 mT DAXGHRE 453 i ik
KM ARSI FATIE (3 1] AERAEEF IR OGRS % . 2 6iE % 18RRI Bot
ZEA S BOCHIERUR . SR TO IR . BN . ARSI 454

224. RAMSZE

(1) ZHEUHER: BB AR LNE A, W T8 5 L2 5 BRI 5 7K i R e e R o 7 SR o,
FEAIRRNA . B, HONIR 2 Seab Uk B /K I & 4 e R R 2 18] o (BB IO GRS I, 1
HALGUEEAG AT RE 75 B LR AIETR], S AE et MK 32810, IR R AR K[32].

(2) ESHRICAKSIHE: R TP AT B 57, BRI S KR (TWO) SRR A Sk
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WAR AT HIE B o IXPH A F 3 — PO Ta R~ AR, 2 A VR S 2 W R I S R R
Ho W5, WA FERAN MR EEAR A, W DLHERT R ZUS K& . RETE S ADoK I — M UER R
TSR AT R, ARE IR N PERE RS & TE I R S B Hh 1 B 52 31— 52 PRI

(3) FALFEMEEGERHA: £ —FhS B AL 2R ER R AT O A ANS W i) 708 o LR K i
flir, ATRMEA 0.15 ml 99mTe-bric B Al B IR A4 K R RS, AR Hd 1 175 00 o bk 2 a5 A, AT
V)42 S 7K SRR EE 33

3. IZNEHRE

g EPTR, FReliE KRR IV, S EMREM RIS RS GRS IER, AR
fiti, HAFAE BT LS. AR RAERAMR AT %, B RS AK B A2 IR N
) Z AT %, HREHREA IR 8 - IIEERIE LN U 2 T B UK B %, HamT
LMK & e bnitE . THz BRAERUI K G AT AL RIS, JF BT ES ok, H HATXEXR
SRR HEATRE L. BIS SRt RAF MUt wIfE ubetifa Kt & E 2R B B R A A
BORMHEE, S8 25 B 2 ARG 077 A PP i b A B AN EDBCR s . ORI ZLA 6 A% H T ik T8t
FET B B EATEh I KA I 7o SES AT W Z B = 4E R BOR . MR R E &
27T AR VRN FUSAE B, FEBIEE A WS RIS K P S B0 . TRt AR A A B TR, kA1
BT FRelifE KIS R 73 R RO 1), DHPAIRRSEEANACRIE SR S5 . AEIEFE DL LI
75, B VGHEAT 3 WA B R WU B A4S & DS Rl R 45 R A HERE . BEE B EOR KA WA R AT B,
Feaksouketija T I EIR A S HAI AR, RN ORI ia A RER A I AES .

Table 1. Recommended stratification scheme for edema assessment after hand burns
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