thAE AR AR A 2025 4F 8 45 48 #5245 4 # Chin J Microsurg, August, 2025, Vol.48. No.4 . 361 -

FHM AR BB B AR AL 5t Ik iR (2025)

1EER?
g 2

EN RN
ETi

®F ik
KA

) R S0

R
A 10

HRS
EAug

PO FERL! FTHR?
XY EX S

VRN T ARK REAER, RI| 518116; 2 FIMA=FERE, #61 450004;° P L XFHES—E
B, M 510080; * EiEKAEE R, B 200040; ° 7 M F=F SN ERR, M 528308; ¢ R,
WERF R EMIMER, % 710016, 7 LETHSARER, LiE 200233; S#ic P EH X
FRILFEWBEILHER, N 300201;° AEH ZER, £ 721000; © ki EE SRR
JEEHER, B 202150; " RN ERAEEFERR, N 215104; 2P 4 BN E) AR,

7N 510062

WBAZAVEA R 3% | Email: guligiang1963@aliyun.com, #,7% ; +86 138 0886 9289

(W] X RROMTFIMEETIER MG RS2 A B AR 3 OCHE, B MR A IR ACR . AL
HOMBFFAMERIZ IRV R | RUS AL BB IE | 22 AR DU 2R SRR DR IRV, B 45 S LAk 2 Hh LS A i
BBt R EE A TESEPRRif i i rp 275 LUt — 20§ T B MR T MO Y Bah 7K B R R BE sl O 58 A 2

[ESERM e
(X#iA] FHMi;
DOI:10.3760/cma.j.cn441206-20250626-00123

FE—ANEA &R a5 0 88 B 6 T AR A2
WA H H A B EH S 2 B AN E B e
A M IERI26, 0T BE S 20T D R AR A R 0 B
[ g2 R T i b B I L A A e 8 R Y
FHMIGHEH &, B B R BRI AR, ek
S0 % F 0318 VAL 5297 & IRIT YR R T
B AR g RN BRI AILRG B = 45 A B i T F R 1k
R4, ANE AR R BT LA & = R R B A 2L
P IARE R RIS E], AR 2
SRR S TR 2R T ], 25 5 S BUR B RS i HEROR
AL s I AT — 2 £ 35 TR Ry 45 i i PRI AT S e 4232 T )
TR A 580 T FIIRE AN Al 3 A, BT
R A S RS, BRI AT SRR
S O (AR BN R ) g R e TR AR
0 WAAMELE SR B T, BRI T e b X5 R
= B AR5 B e A e 1 2 BT 5 — s e 2 S 43
5 (FHMh BN 2asih B AR & KAL), 4l
AU 20 F AL L Z 400 T 2023 4F 12 A AERIL |
2024 4F12 A EVE % B FF 2 it &, 8 0 K
FEE LT A Ja BAINREROR T I ) AH O [a] 5
IR JE ARSI LRSS BN FAME 2
ZEE RN T KW, FSE A T % T8 B Wik
I3z B A=A M B3 i R R RO X I AL 2
Hut (3 L9012 JRIT IR RTT S AR £ SRR

QALERRE; RROMHIR; LHIHA

MIE AL AL S TR R R AR g il 2
IO7 T S AR R AT 132 E A e B T 5 A TR
PifRaf BRI S S w2 R HOA B E A
RO B F BRI BT B IR 55 A R BIR 38l £ 4
PR DIRE S AT i

— FIMIRLERNRNFARLER GHREE

AT IRAR I A1 TR 45 03, 464 0 3 1R L g o
T LU 8 5 AR T A, 0 R R D DRI
R0 Bt SR, T EAE LT R .
T H ML R R . L5 1 PR 58 22 B Wy AN 4B T
P AR I BB G0 I 0 O B U3 i, 52
M i AR VAT B, T 2 B A A T 1ML i o A, 5 D) S B0
FEEHR ARSI ™ TR0 QR A A 2
TR I8 P ML ER i Al B AR SR LA A DL,
WAMESZ A, n] RE T BUR IR AR ZE 40 2 IR A
FVR RS D RE LI, AN AMB SR ™ FR R D) BE ; O 1K
LA P A A e o it ] Fof 45 5 R T R AR L SR, 5
FRL AT S BB S P A A 1 5 1 iz
B0, PR 25 AL B PR 5 S ) PAT 5 P I A 40040 = B8
PRI IZ R, 75 X S AT M IR A B A s OB IR
SRR Mz FRERT P R A 2R B S T A IfLIE B

Tz Bhe g a7 45 AR oA R
T BRI T T AR AR AT pE A AR T A
IR,



«362 . e BANEE ek 2025 4F 8 H 45 48 %45 4 ] Chin J Microsurg, August, 2025, Vol.48, No.4

. FIMERSRENRE

147 P BB R I« Ak B T4 i BB R A
RS SR Nk A 4 S R A AVIIE S ib] )75 2T vl
REAGHER BTG 317 Bl & BRI T T 58, i
JITAER} 3 A 55 B 25 A% RE AT T4 105 64 2 R A
AbE PRI, PHEPIANIIE 22 E TR
MBI b B 8 i AR L 5 I A S A
W AEMRET S5 9 R A UY Ak BRI £, e
SR BERS S R U AL PRI AR TG 5 AR R I FRE

2. 2SI L Nl R =7 4 A AR A 3 e
AR B =R A — 2R A — Bk
A Be PR, 32 260 57 BLAR B0 (A BRI AR IRy P AL
TR PR T R R AT BT IR PR X — 2R R A i A
PEAT AR AR A TAMI R H 22 PR EITE
Ay SR A N REE AR AR E YA R PR E AR 5
FIRRSREAE T, X 3™ Fi e A s F8 5 B0 52 TR D 28 i il
EHZHTAR,

3. KAMAT B3 (4 B2 07 58 < 1% R At T A3 -
I, 1% B 7 57 B GS Sl RS B S 5 4R PR L
AT T QO FIARSCHR T TR B AL Sg B TAhEE
QTER TFARZE IR RS 7SS @B
ST/ RO P 5T AL SR 74/
TG — TR MR ROE TAE B O R0h TAE R
AIFRET AR R IX, 256 2 5 Y 2
PR DI AT PR S22 . MR D15 T AR B A1
VSYOE KVINER VIR ZL IR R 741 3% 1w gV =R 1T SV B
rEkenfeER, @26 ZAHTARFERHEST LN
B VPRSI R IR Z 6 TR X T2
KM ZHTARFERET SR Baa s ZHEa s
FE T ARB BT EE A 0L TR SR T AR
24, @IRALTREC : & B HE b5 RO 5 h s
A3 5% FEL A5 53 B B RS, Rl s 494 350 PR sl ) R g
A Jma, W6 R ROR R . QW BEIRINC : A A FIAb 78 S k2l
ity ST A L LI S0 B B DR LR AL WAL,
] [ A R B B R T oR SR

425 DT A AT« o B 1) TR S ol
& AR T SIS AL B R A B AR R IR DR AR BE
355 T4 7 30 0/ N ) L R PR 22 254 s @ TR 2 T
Pl IR CINE SN 2 BRI S AN DA S )
e LA SN TRI AL 5 A MBS | 0 5 4055 s O P Bt
SR REBEA LTI MR b7 PR 5 2 24 114
it B2 R R B L AT 1) A BE R T ELIRC A #5 4T @
1 5 535 (4 2 TS RO Al RE H BRI H i a4
FER T R DAL B0

= FIMIRCRERMUESR

LA s s vrA - R 9 PEAL th 22 B
A BB BE A 3T, E e 2 M 22 BHE AR T3
VPG, A0 R R S I AR s R e Y 8 1,
EBE 2 FAIGYT Ut A B 8 L BHEE I — 2D 3PA
A B VPAL R T A48 4005, A = DB 5 A A 5
##(Advanced Trauma Life Support, ATLS) /L1 5 45
TET R BT A RO 2 4 B )™ S 40405 | e B 450 403 Ak
A= i AR s (Se sl Jo ORIBO) 7 o R i 4 Btk
S ZEEAE (N0 M8 RGN IR I REA 4 |
BRI DI RERR A5 ) Ak B, QR B AITAL  BEXT
F-AM3 £ BRIV 0 1 B R 3 (A AR
) JMES G g B A E SRS A B TR
PRI GHATIU AR AR A ) 55, — € EL R R IS
O R s ki R 5B

B TR IR 7 (2 W P 15 B, AR AR
P52 RHEAE Z A8 I AW | e, LB 2
FHE AR AR TN A A Bl AR 20 Ao IR
RS, LR B EIR JEEFNiZ sh DRV
fiti LG LA U7 T < FSOUR I WA 3 (R R B 6, 3k T
B B 04 RN ) A 2R ) RE (FH N A 2R S DX B
iz gl B ) JEAREERIOCR (Rl 52 16 sh JT
PR 1 e 10 M I 75 YRR R SR 5 ) an A
BEA TSN A R T X A X S W B AR [ AR T
BHARE X L DL T R ITIEOL T E R |
WA T B3 S8 3 AL A A R TEE G BE AN AR L L),
X 2t il ge st B AT s AL, DRI S 78 T
RE FHEEHT X Lkt

2. GF PRI B SR 12 D O X BT
GRIRANAT | =GR e PRAV B TR % 0t I PR ) AR
Z BBEARE S — I E] B HA WO MR I R Be k1 7
ROR, MR L2 B 618 1 BE BT 2z TR,
YRR BRI RAFSCR I G N R . BEF
KRR E G T AL P2 A 2 X0 1 AT L
SR Bt LAY A, TR ) L LR A T e
ARH I 1 B[R], A s 1) 7 AR 1T 8 B i ] £ TP A K
TR A S BT AR B 2 2L HF e s 7 B
FHT 2040 f0, 22 8 T S I AR b i Rl i i 1) b S 2
BEAL TRATVKFE VR B (4 °C~6 °C)12

58 3% BRI ARG T AT LA B e T 1 s A TR =
SY LA HE 202 5 N DR A PP Ak O3 17, an 2 PPk e
TERALTCIZIA F5 A R A 2 s WA MR BHAYT Y
TEOUT LS 512 B B 7RO B4 B 45 A D Bl
1Y BT HILRG), AT B AR B e i sl v i 4 28 1R e (TR T
IALO2), B2 S n TR 5 9 3 i e
25 o — W )45 2] L RHE ST [8] I X 12 2 E 1l OR AR



thAE AR AR A 2025 4F 8 45 48 #5245 4 # Chin J Microsurg, August, 2025, Vol.48. No.4 ©363 .

KR AL RBEN S R0 T W WS IE
TR R R T2

3P BT AR, D PR L 1]

(D) 2Bt s SE MR T S P AT X T
i 2 PEAT iz B A AR, F T2 MR B %12 T4k
2o Q)0 B A REAR X 5 B h 22 R E R
PEFT )25 B PG RIS £ I, 15210 LA g 81 4 7 ) )
HEATARBIHE S i PR BB FER, 4RI TR
RALBER LR AR RS BT A FOR AR A 255
F RS SR e W AR R HR s R T
AREE, A R0 HR ) BT 6 A v A ] 7, L
RIS AR BRI E A T LR B2 2 3 s ks 1
LR R B e ol R Y ) — S s e 1 % 38 B g 7Y 4 T
(EBEREI 2B BHBE RS ) SIS R B S (1< 55
NG BRST B 2 ) 55, Xt 7 58 ) ST ] REA A IR XE
BT 18 S A= i 4 7 B A 1 S 22 B (B ) 7 T o e g
JA shak il , 22 B RN SR 22 BHYI R Y A A
e, R b A LR 22 2 5 s Fide R ™) F AT
ARFIRE S, 2SR R ATARE,

e SBOR IR )X 1A 12 B A4 PR A 1 R
2 R H E PO B MU AR A, 8 DA 5 I AAE o 1
Fe3 M B8 TR 2 58 BURR B Z 11 (9 I [], 45612
B IR B W R AT A TR S BEA TN B DR LA
2 RYUREREATARIC ; B X 22 i 2 W7 04 J A 3 B i T
SEREAT I I B WTAY AR, 22 2H e 55 A 5% [ P e ik
AT FARXS T 2B Z 14 0 1) 8 vl A LT AR IR ],
WEGLER 55 N DU S5 PR, IR AN KRR A2 AR
A P R R S

()R A R AT RS B - £ X S MRk
FHIM B8 780 0 B4 T R s D R R | DR 44
P MRS IR T A JE RO S 1 BIASPITRE vl fiEsY
TR RS T B AR SR M T S B o X T
SE AW, I AR T7 55 A 58 35 AR & (1 [R] If
R AT HEAFA S B W (et ) M A3 B B A
M2 JUUBE PR AT FIBR I 202 A A TR DA A2 B A 1
128 /D BRI AR TR] 507 A R 454 2 4 A 240, B
FH Lk s T e (A5 WA A 5 36 AR L 20 LB A I
T RIRHHEREE RO BT (2.0~3.5 £i5) T A7, M 04 4 22
IZAE L AUBE (8.0~15.0 47%) R AT 61 i 244 R A
H AR A2 R BRI T3 B €1, Rl
ARG A 28 LA VLR B B 2 A OO, X T
155 Pt K T Mz 1Y 2H U AR 17 B3k, 1 B 4G RS 1
FH R AR R K AT Rt

(3) KA A MRS o B A 52 e 40 4
HA . FHMBFE N E 5 H il ARH DI PG4

TS5 ARG AT BEARAR I D REFNSME e i 1 T RIB ST
JE iz T AR EC AR AR X AR R 8 A O, 2 DA
1652 J THUIH AT T B4 B BB A AT 422 52 118 56 27 A5 R I, i S
AR R A, TR Dy i S R A R A £ B AT
N AR DIRE o MEF XA S Q0 A7 BR B AR A
JRRFE e S A Ty e RE, WARYE T &4 IX
) ) B A R A S < L S R AR AR B R
R =R L K ki = e ek I IR AP NTTE A3 78
PEDR S T A G v 3 BT AV RIS | i 4
A EITRE” . IR EBCR LT PRI 5T
AR5 OFR M= MUE Mg LA WIS )5
PRV R 45 RE S R A 1 LA RE TN T,
B 1k SR A I s 3l B 1L 400 2 3 ok o B
Bl 1 B — 3, 7 Lk O L, o R ) PR ] DR 45 A7
FER AN R, T I R T YT, 1 A T i S 15 BRI
AR 2R AR 2 Tl i Bl IS W5 B R 2 b —
) K E T IR T R AR SV A, SR A
MLV ATEFR, DRAE R A S 10 A J 1 ) i o A 2 Al
QA5G PR RIS X BT AT R TN AhES G500
20 G [T 5 ¥ ST AT B PN (B A1) ] 5 A 52 W] I P A
B2 T ARERAE ; PR 1S AP 2 BT 45 SN BT TR A M ] 5
[ 2 AN Bt s, 5 FATL IS 005 B0 7 22 T e 2
Ha RGP , O 27 RN ,— 4 A A,
SelR IS, — AN H Tizarov £ AR AT RARKT I HE K )
AEH AR D8 T ARG 7 FEAR T AR, AR AR A5 X I
I RE 5 AT T SRS ] (14 S DE e it | 52 XER Ao
I S5 e DI RERT A o (oI 90 5 pe  o A T A
H AV VE 2 B0 T LA 8 St DX T E
AL SRV [R] Y B 0 #8577 < 1l A8 8 1) B Fu iy
eI X ANIEAT AW . 25 R SURRRY 2 5 RS A 0]
A 1 T L RS R AR 1 TR ) e 2
IS U PR B A 52 T 2 T4 S O B A A, R A
J& AT AR R L s R AP TR R4 A B
T80 RAFIIREFANE . R SMI B A 46 1 0T
e JHE S DK 27 S e T DI AR, TS T R AR Y
AL AR

() 2R 5P ARETRIAL . BTN
12z RaA TR DM E R, & e 15 310 e
LA i i) 26 5 2 22 # FHAT BA (Multidisciplinary team,
MDT) 42 5 HR0BAR F OR i P DR PR A T ) L i R e
FHEE A B FT S 5 00 1B VAR BT 0 TR J7 Z8 A JoR e
PR B A A PR AL OR RS R DR BR A= A 22 A I
P& AR A A B e RO 38 o BT B o A
ARG B K 21 a0 8 0, P ™ B R A A S B
I 2 KA B AFERGR TR



« 364 . e BANEE ek 2025 4F 8 H 45 48 %45 4 ] Chin J Microsurg, August, 2025, Vol.48, No.4

() FEA Z2 R 5™ B A O RO « 455 15F
ZR0 T AEROR PEAT 22 05 B B B A I e
SRR R WA L 12 SRR BT
AREARJE R A BRROR IR AR AR RS T A
Sk M 87 22 S A 7 R R A A AR B A B4
SRR IR, %o i B R AR
HBE EAGEL PRSI IBRAMEE A7 R 22k
SEFE BIOMRHES R AL B RA M AR ZHR
PMERT BN RIS 0 i i R4 e A 2 S AR A4S
B BE RIS TR 5 2 2 BHIME R RECRFIIRE 1
R AR A B DR I 5 R B U, B R SR I R,
JE A RE A I T RE” BRI TREW 5 A G Iy 5D |
I LS 1 ST B R DR IR T A R T J )

T el 22 R AR AL i R SR S5
fa BA$51455 3743 (Abbrebiated Injury Scale, AIS)—f1455™ 5
FRJEPESY (Injury Severity Score, 1SS) Mangled BAAGI45
JEE R ETES> (Mangled Extremity Severity Score, MESS)
K JRST 58 A OB K Gustilo 43 B FAd s o 11 7 2 15 17
e, HWZRG IR AR FR A B Ok w77
G S HAE © AL AR A AR E ; Q1SS /NT20 735
GMESS /INT 10 43; @K Gustilo T D BIPANA H &
PRI 2R s @ IMLL A ) ZLAHM | il /M 57 fi 28 L
b AT R A L PP B A D RE O THBU,
A R BCE IR N 2 5F R A eV RS TR R R B
1& M A EE IR SR R e, O = T A
B MDT PUL 2512 FAT Al PR A =X AT U PAG A B
P TR ISR A SR BT AEBE ; BTG AT TR
FAES A B DB B AL T VA O B . BB w3
i BE NAERUR VAL Sk M IR EE TR 25 DA
PRI S5 B BEPPAS A BBl 2

FERCH TR WS 7 18X 1SS KT 16 i R sh &
el T RS E A A AR E IR AL L IR RS
AHE MDT 3[R 2 5 22 00h 0 R kA s
W FEFA ;4B 30 min PN SRR AT HE S T A,

(6) 1 —INRIIEESE T I RE D R A QI 45T -
— B B AR T T I RE R MR 0T ik S — T
AR )] DUR A D e R T ORI R (H 202 1E

£ £ X #

[1] Hara T, Nishizuka T, Yamamoto M, et al. Teletriage for patients
with traumatic finger injury directing emergency medical trans-
portation services to appropriate hospitals: a pilot project in Nagoya
City, Japan[J]. Injury, 2015,46(7):1349-1353. DOI:10.1016/].in-
jury.2015.02.022.

[2] Chung KC, Yoon AP, Malay S, et al. Patient-reported and func-

Sl RE BTG IR R Bk, [RI B2 55 N B 57 AR A]
AEFEON RSG5 T BEXS T B (68 Ak
12 A B A 2B, ELBRAR SO0 A 2t I8 AR R
ol e L A ) Kk D e ko S — 3 2 2
T, EARAUEH AU R IR =T, X ARG I 1Lz
A 1) K 2H AL, B T Al i R A5 B R IR T
A (Negative pressure wound therapy, NPWT) ‘& 7K Jg 55
B Oi)E 3~5 d FRAEAT A AU A8 S A E s

Y $iR SCHE I Y

i i A ARSI 208 TR R ROR TR
T2 U/ B SIS N [B) AR A, A S5 R I 1] i v 22
TG, B P B T BT IR 55 i R PR
J3E b PR 47 IR T E 3 1] I 4% B= e 1oy 7E & FHE%6 12 MDT
A8 25 5 T T L B AL 3R e TAMR 22 MR K

St A IR B AR EE 55 A R SRR %5 ) R
S ] B2 T S DR S R R IR BT A
BE AL BRI T o BERE TR IR A R,
SESZ T B AT ML P e 02 B S IR0 TR B9
AR, A 8 i S S L L L 2 R
255 N R BIEAK - 5268601, 0 B R AL B Ay
BEIr R 55 .

REAR  AIERRIE TG BRSOV 22 FARRIIRGE
AR i R R A5 i PR 22 065 e R~ I 9, 15 Rl PR 512
Pt S (U 47 2 0 L BHER IR BARMRE BB 7
R T HIME LA AR S R AT e b, AN
VE R A B R RO AV E AT AT B2 7 2] 23 A B e £
FRVE R AR o e S o 22355 ) i L, AR SR RUEAT R
P, BE A AR 22 5 RNl PRS2 B ) A SR AT B 5 58 3 O 2
WP R AT BT i 2 T S A0 W B BRI E 4 L B T SR 4

HIOERARH B (kK GEHF R FHEF))

Rl (EHERKREMELTRRKBER); T h#(FH
KFWBEER); EHF(FEARMAEREDRERRS L=
OB ) ;ZAMEFEFEXFREER); KEAK(HFAHHEKX
FARAEREFANFARLR); ARE (RHTEHENLARE
B EMAE(MAEIER); ER(TRTEHENER);AT(L
B RFWEELER); R R (& AP I E IR)

tional outcomes after revision amputation and replantation of
digit amputations: the franchise multicenter international retro-
spective cohort study[J]. JAMA Surg,2019,154(7):637-646. DOI:
10.1001/jamasurg.2019.0418.

[3] Lin CH, Aydyn N, Lin YT, et al. Hand and finger replantation
after protracted ischemia(more than 24 hours)[J]. Ann Plast Surg,
2010,64(3):286-290. DOI:10.1097/SAP.0b013e3181h0bb37.

[4] &8, BERUE. 0P B HE & TR X T M) B W B



thAE AR AR R 2025 4F 8 H 45 48 4555 4 3

(5]

(6]

[7]

(8]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

Chin J Microsurg, August, 2025, Vol.48, No.4

BOTEAE ST S M 46 2015,29(3):328-329. DOI:10.3969/
J-issn.1671-2722.2015.03.042.

Lahiri A. Guidelines for Management of Crush Injuries of the
Hand[J]. J Clin Orthop Trauma,2020,11(4):517-522. DOI:10.1016/
j-jcot.2020.03.028.

Thapa AS, Rai SM, Nakarmi KK, et al. Hand injury among pa-
tients visiting emergency department in a tertiary care centre: a
descriptive cross—sectional study[J]. JNMA J Nepal Med Assoc,
2023,61(257):5-9. DOI:10.31729/jnma.7969.

S BRI AR ] 45 1142 {51 A= 0 PE T SM03 A A TS 2 43 B
[R5 2%5.,2000,16(11):666-668. DOT:10.3760/j:issn:1001 -
8050.2000.11.008.

MR AR 25 22 R A T B R R AT B B A2 (0] A
B33 ZR 75,2004,20(7):442-443. DOI:10.3760/j:issn:1001-8050.
2004.07.020.

McCabe SJ, Breidenbach WC. The role of emergency free flaps
for hand trauma[J]. Hand Clin,1999,15(2):275-288,viii—ix.
Bouillon B, Probst C, Maegele M, et al. Emergency Room Man-
agement of Multiple Trauma: ATLS ® and S3 Guidelines [J].
Chirurg, 2013,84(9):745-752. DOI:10.1007/s00104-013-2476-1.
Breahna A, Siddiqui A, Fitzgerald O’Connor E, et al. Replanta-
tion of digits: a review of predictive factors for survival [J]. ]
Hand Surg Eur Vol,2016,41(7):753-757. DOI:10.1177/17531934
15624663.

Christoforou D, Alaia M, Craig—Scott S. Microsurgical manage-
ment of acute traumatic injuries of the hand and fingers[J]. Bull
Hosp Jt Dis(2013),2013,71(1):6-16.

Safa B, Greyson MA, Eberlin KR. Efficiency in replantation/
revascularization surgery[J]. Hand Clin,2019,35(2):131-141. DOI:
10.1016/j.hcl.2018.12.004.

Lotens WA, van de Linde FJ, Havenith G. Effects of condensa-
tion in clothing on heat transfer[J]. Ergonomics,1995,38(6):1114—
1131. DOI:10.1080/00140139508925177.

Alphonsus CK. Principles in the management of a mangled hand
[J]. Indian J Plast Surg,2011,44(2):219-226. DOI:10.4103/0970—
0358.85343.

Gittings DJ, Mendenhall SD, Levin LS. A decade of progress to-
ward establishing regional hand trauma centers in the United
States[J]. Hand Clin, 2019,35(2):103-108. DOI:10.1016/j.hc].2018.
12.001.

Friebe 1, Isaacs J, Mallu S, et al. Evaluation of appropriateness
of patient transfers for hand and microsurgery to a level I trauma
center[J]. Hand (NY),2013,8(4):417-421. DOI:10.1007/s11552-
013-9538-1.

SRS FERR, F G 55 Wi PR B I ] = 12h #9585 W76 7
TP ARBCRWEL). LU 2R BE25,2010,50(51):75-76. DOI:10.3969/
J-1ssn.1002-266X.2010.51.048.

JA AR A H 2L R T A L 28 T 5 M B AR Ui e 14 S ek
KBV I]IT 95 B A Sk 45 34,2020,31(9):1174-1177. DOL:
10.3969/}.issn.1005-7803.2020.09.018.

Johnson S, Drolet B. Revascularization and replantation in the
hand: presurgical preparation and patient transfer[]J]. Hand Clin-

is,2019,35(2):109-117. DOI:10.1016/j.hcl.2018.12.002.

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

Sapega AA, Heppenstall RB, Sokolow DP, et al. The bioenerget-
ics of preservation of limbs before replantation. The rationale for
intermediate hypothermia[]]. J Bone Joint Surg Am,1988,70(10):
1500-1513.

Ortiz R, Wilkens S, Gottlieb R, et al. Patient transfer for hand
and upper extremity injuries: diagnostic accuracy at the time of
referral [J]. Plast Reconstr Surg,2020,146(2):332-338. DOI:
10.1097/prs.0000000000006981.

Haas EM, Volkmer E, Holzbach T, et al. Optimising care struc-
tures for severe hand trauma and replantation and chances of
launching a national network[J]. Handchir Mikrochir Plast Chir,
2013,45(6):318-322. DOI:10.1055/s-0033-1357197.

PBRRS: U [ ] SIS T AR T s T 5 St ). R AR B A P 2k
2006,22(2):117-120. DOI:10.3760/}.issn:1000-6672.2006.02.017.
BROCTE, TR T A B A R (S A EE R O R A
FIAE 0. oh 4 B 455 2% 35 ,2008,24 (4):268 -270. DOI:10.3321/j.
issn:1001-8050.2008.04.009.

E A 5K T AR TSR 28 B WA T AR 7 B 5 I ]
S PR R,2018,32(1):73-76. DOI:10.3969/j.issn.1671 -
2722.2018.01.025.

KT DAL, T SLIE S 55 XU [R]85 DR AR A ) —
15 B SCHR R 2D (0] AR ARk, 2016,39(4):348-350. DOL:
10.3760/cma.j.issn.1001-2036.2016.04.010.

Wil B 2 2, T4 S 21 S AR W B R 2 58 ()]. R B
AR 2R 5 ,2020,43(4):381-383. DOIL:10.3760/cma.j.cnd441206-
20190706-00230.

TEA AL BOCE, A5 T8 58 42 5 W -AF il ) — 151)
[J].H 46 B AAMRL 2 5,2022,45(4):465-467. DOI:10.3760/cma.j.
¢n441206-20220810-00165.

Wakeman D, Langham Jr MR. Creating a safer operating room:
groups, team dynamics and crew resource management principles
[J]. Semin Pediatr Surg,2018,27(2):107-113. DOI:10.1053/j.
sempedsurg.2018.02.008.

T, S I ARGR, A AR B TR SRR L 2 Al
AR I O 0] 97 B2 Z%38,2019,34(6):40-43. DOI:10.3870/
j-1ssn.1001-4152.2019.06.040.

Das De S, Sebastin S]. Considerations in flap selection for soft
tissue defects of the hand[J]. Clin Plast Surg,2019,46(3):393-406.
DOI:10.1016/j.cps.2019.03.010.

SRR AL AT O, 5. = R DU A B LB
IELEWTR (B0 FHAE P BB AR R ORI, 2019,42(1):
75-717. DOI:10.3760/cma.j.issn.1001-2036.2019.01.023.

B4 807 AW 2 A 2 RS R A h b Bh T 2 K
15 B R BB R P AR A1 24 75,2016,32(12):1111-1114.
DOI:10.3760/cma.j.issn.1001-8050.2016.12.013.

pUE SR e 5‘/\&\1‘51 S — IR 2RI E L R fiis
R EEZAEICIAR 17 JR RIS SR AR e
14 REEZL M%ﬂcﬁ B3I G AL 5E:2011:455-456.
National Clinical Guideline Centre (UK). Major Trauma: Assess-
ment and Initial Management[Z]. London: National Institute for
Health and Care Excellence(NICE):2016 Feb.

A AL A0, S 3 AR AR AT 22 R ) BB B f )
=T & 5[] o 42 W AR 2% 7K ,2021,44 (4):476 -477. DOL:



A g AR 2R 2025 4F 8 H 4 48 4555 4 ) Chin J Microsurg, August, 2025, Vol.48, No.4

10.3760/cma.j.cn441206-20210401-00091.

[38] I, it /0 oA L, A R R W5 A IR A il i Ry —
B[] A F- AR 2R 5.,2017,33(6):408. DOI:10.3760/cma.j.issn.
1005-054X.2017.06.004.

[39] M8 3 Hos ok, A5 PR IR A 20 T o™ o S B A5 DR A
ST 15 [)]. H A i A B A i 2024,47 (6):706-708. DOL:
10.3760/cma.j.cn441206-20240307-00064.

(407 JBUS7 38 A PRAE S FF BT R Gustilo 4328 55 {R B BE
[J]. 7 48 B AMRE 2 75,2017,40(1):13-15. DOI:10.3760/cma.j.
issn.1001-2036.2017.01.005.

[41] FRE R, 765 AR EH TR AR B
AR B PR A 3 5 18 2 )] AR TR 4K, 1995, 11 (4):
200-203. DOI:10.3760/cma.j.issn.1005-054X.1995.04.104.

[42] Vester H, Deiler S. Strategies for complex injuries of the hand[J].
Unfallchirurg,2017,120(3):237-251. DOI:10.1007/s00113-017-
0327-0.

[43] Schwabegger AH, Anderl H, Hussl H, et al. Complex hand in-
juries. Importance of primary repair with free flaps|J]. Unfallchirurg,
1999,102(4):292-297. DOI:10.1007/s001130050405.

[44] FZEKRE, WKL VA2 HERTIE IR U]+
AETFHRIZRE,1999,15(4):228-230. DOIL:10.3760/cma.j.issn.1005-
054X.1999.04.120.

[45] Benanti E, De Santis G, Leti Acciaro A, et al. Soft tissue cover-
age of the upper limb: a flap reconstruction overview[J]. Ann Med
Surg(Lond),2020,60:338-343. DOI:10.1016/j.amsu.2020.10.069.

(ki H 39 :2025-6-26)

* Expert Consensus *

Expert Consensus on Optimisation of Emergency Manage-
ment Procedure for Hand Injury in Microsurgery (2025)

Zhang Ziging', Hou Jianxi?, Wang Kelie!, Qi Jian’, Zhang Rongfeng’, Huang Dong’, Zheng Xiaoju®, Li Muwei', Dong
Qigiang’, Zheng Xianyou’, Xie Shugiang’, Hou Qiao®, Liu Gangyi’, Lin Jian®, Ju Jihui", Wang Huaqiao®” Gu Ligiang®

'Longgang Orthopaedics Hospital of Shenzhen, Shenzhen 518116, China; *Zhengzhou Renji Hospital, Zhengzhou
450004, China; *First Affiliated Hospital of Sun Yat—sen University, Guangzhou 510080, China; *Shanghai Changzheng
Hospital, Shanghai 200040, China; °Guangzhou Heping Surgical Hospital, Guangzhou 528308, China; *Hand and
Foot Microsurgery Hospital, Xi’an Fengcheng Hospital, Xi‘an 710016, China; "Shanghai Sixth People s Hospital, Shang-
hai 200233, China; *Zhejiang Chinese Medical University Affiliated Binjiang Hospital, Hangzhou 300201, China; *Baoji
Third Hospital, Baoji 721000, China; "*Shanghai University of Medicine and Health Sciences Chongming Hospital,
Shanghai 202150, China; "Suzhou Ruihua Orthopaedic Hospital, Suzhou 215104, China; “Editorial Board of Chinese
Journal of Microsurgery, Guangzhou 510062, China

[Abstract] Standardised emergency management protocols for hand injury in microsurgery is critical, as it di-
rectly determines ultimate clinical outcomes. This consensus consolidates expert insights regarding diagnostic and
treatment procedure for hand injury in microsurgery, emergency support protocols and key points of emergency work-
flow optimisation. It summarises the opinions of experts and puts forward standardised recommendations to guide
clinical practice in microsurgical treatment process, so as to further improve the quality of treatment for hand injury
in microsurgery and maximise the protection of limb function and quality of life of patients.
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Hand is an organ with complex anatomical structures and is es-
sential for work, communication, expression and daily life. However,
it is prone to accidental injuries, and an untimely or improper diag-
nosis and treatment may lead to impairment of hand function and
psychological issues!'™?. An early and proper treatment of hand injury
with blood supply disorders that require microsurgical reconstruction
is critical, as it directly affects a surgical outcome!*!. For such an
emergency hand injury, injury assessment, triage stratification, sur-

gical plan formulation, and pre—and intra—operative preparation pose

significant challenges to hospitals as well as the surgeons'*. Moreover,
there are plenty of rooms for optimisation in both primary clinics and
Tier— Il hospitals in emergency admission protocols. Consequently,
an insufficient scientific protocol and a delay due to poor process
protocols may lead the patients to miss the optimal treatment window,
while some patients may face consequences of irreversible functional
impairments of hand or disability due to delays in specialised treat-
ment!¥, Currently, there is no comprehensive, standardised emer-

gency procedure available for reference. To address this drawback,
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under the guidance of the Chinese Society of Microsurgery, the Edi-
torial Board of Chinese Journal of Microsurgery commissioned Shen-
zhen Longgang Orthopaedic Hospital, Zhengzhou Renji Hospital and
the First Affiliated Hospital of Sun Yat—sen University jointly drafted
this Expert Consensus on Optimisation of Emergency Management
Procedure for Hand Injury in Microsurgery. Subsequently, 2
seminars were organised in Wuhan (December 2023) and Xi‘an
(December 2024) with experts from 20 hospitals for the purpose. The
experts thoroughly debated and discussed challenges in microsurgi-
cal treatment in hand injury and concluded this consensus. This
consensus summarises the expert opinions on the emergency proce-
dures in treatment of hand injury with microsurgery, and puts forward
standardised recommendations on injury assessment, multi —centre
(or superior hospital) referral, formulation of treatment plan, preoper-
ative and intraoperative preparation around the early standardised
treatment of the patients and hand injury with traumatic metacarpal
and digital amputations and(or) with blood supply disorders, thereby
to optimise the emergency procedure, preoperative and intraopera-
tive preparation. It provides a reference for the treatment of hand in-
jury that requires microsurgical revascularisation and wound recon-
struction. The overarching goal of this consensus is to improve the
standardisation and efficiency in treatment of the patients with hand
injury, deliver high—quality medical services and maximise the
preservation of limb function and quality of life of the patients.

I . Type of hand injury that requires immediate surgical
treatment in an emergency department

Hand injuries that require microsurgical treatment refer to acute
and traumatic injuries involving hand structures between the wrist
and distal digit, including carpometacarpal region, thumb and fin-
gers. Typically, injury mechanisms include laceration, avulsion,
crush and degloving injury!®~"!. Specifically, major injuries require
urgent microsurgical treatment: (1) Vascular compromise in complete/
incomplete traumatic digital amputation, extensive soft tissue avul-
sion, or other vascular injury that compromise blood perfusion and re-
quire emergent revascularisation to prevent necrosis or amputation®,
(2) Insufficient blood perfusion with critical nerve injury, such as a
fair limb blood circulation but with insufficient blood supply at the
injury site, of which an unreconstructed blood vessel may lead to
partial necrosis or even hand atrophy in later stage; a sensory dys-
function of which an untreated nerve injury may lead to significant
functional impairment. (3) In a case of insufficient or impaired blood
circulation with extensive soft tissue defect, an emergency treatment
with free flap transfer is required™. (4) Insufficient or impaired blood
circulation with closed injury: a closed vascular injury caused by
mechanical impact may lead to blood supply disorders around the
injury site, which requires emergency vascular exploration and re-
constructive surgery. (5) Other types of blood supply disorder: insuf-
ficient blood circulation or an ischemia may be caused by infection
or compartment syndrome.

Where, following are not fallen within this consensus: a hand

injury without a blood supply disorder, a severe mangled hand im-
possible for replantation, a defect being planned for stage—II recon-

structive surgery, and reconstruction of hand function.

II. Support and emergency management in hand injury

1. Surgical team and qualifications: In treatment and handling
of a hand injury, the attending surgeon must have solid microsurgical
expertise with excellent clinical experience, and is able to make ac-
curate judgement about the injury and quickly formulate a reason-
able treatment plan. He/she must be accessed by the department and
medical administration office of hospital for necessary and formal
credentials, and is competent to carry out the treatment for hand in-
jury with microsurgery techniques. Meanwhile, the nursing teams,
including A&E (Accident & Emergency) department, operating
theatre and microsurgery ward, are equally important. The nursing
teams in various departments should be trained with microsurgery
and be proficient in perioperative nursing and team collaboration,
especially the ward nursing staff must be able to observe and handle
postoperative complications such as vascular compromise in time.

2. Emergency duty system: A three—tier emergency duty system
must be in place to ensure patient safety and a prompt and effective
treatment. A Tier—1 surgeon (resident) is responsible for essential
patient management and primary treatment. A Tier-2 surgeon (senior
registrar) takes responsibilities to guide and supervise Tier—1 sur-
geons, and serves as the chief surgeon in emergency microsurgery in
treatment of hand injury. Where is a Tier -3 surgeon (consultant)
takes responsibilities to provide strategic guidance, make critical de-
cisions, formulate surgical plans and participate in emergency
surgery fora severe hand injury.

3. Response protocol for mass casualty in emergency micro-
surgery: In an emergency situation with large number of casualties
with hand injury, a hospital must promptly activate the mass casualty
protocols to handle mass cases of hand injury following microsurgical
procedures. The protocol should include following key measurements:
(1) Immediately inform and mobilise multidisciplinary depart-
ments of A&E (Accident and Emergency), Hand Surgery/Microsurgery,
Orthopaedics & Trauma, Operating Theatre, Anaesthesiology, Medi-
cal Laboratory and Blood Bank. (2) Assembly a collaboration centre
led by major hospital administrators and directors of departments to
establish an emergency commanding team, which is responsible for
unified commanding and coordination of the emergency process to
ensure efficient and orderly streamlined treatment. A casualty triage
zone must be immediately set up in A&E department, where experi-
enced doctors and nurses should quickly triage the casualties. Ac-
cording to the severity of an injury, 3 categories are established to
triage casualties: critical, serious and minor injury. Apply the rule of
"Life prior to limb", priority should be given to the critically injured
patients. (3) Organise multiple surgical teams for multiple surgery:
execute parallel surgeries when resources permit; For patients with

multiple injuries, multiple groups of surgery should be performed at
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the same time to improve the efficiency of treatment. Arrange an ex-
perienced surgical team to perform the surgery for critically injured
patients to ensure the quality and safety of the surgery. (4) Ward and
bed allocation: management of ward and beds, offer beds to the criti-
cally and seriously injured patients. Additional beds should be tem-
porarily added or ward floor should be re—planned to meet the emer-
gency situation. (5) Management of medical resources: check and
stock critical medical supplies (medications, instruments, blood
products, etc.), seek external support and backup whenever it is nec-
essary.

4. Critical facilities: The essential items include: (1) High—
quality surgical microscope. It is a must equipment to enable sur-
geons clearly see tiny blood vessels and nerves in emergency hand
microsurgery. (2) Specific instruments for microsurgery: complete
sets or the instruments for microsurgery including micro —forceps,
micro —scissors in various specifications, needle holders, vascular
clips and micro—sutures. (3) Ward facility: with the best efforts to set
up a ward with the specifications for hand surgery/microsurgery that
facilitates with an appropriate temperature and humidity, equips with
infrared thermal lamps and provides a comfortable hospital environ-
ment. (4) Contingency plans: contingency plans must in place to deal
with possible postoperative events such as bleeding, vascular com-
promise and other unforeseen situations that require emergency

treatment.

III. Critical issues in optimisation of emergency procedures
for hand Injury

1. Diagnostic evaluation in hand injury: Injury assessment
should be conducted jointly with emergency doctors and specialists,
with initial assessment performed by the attending emergency doc-
tor. Notably, if the injury involves blood perfusion disorder of a limb,
hospital admission and surgical intervention are required. Further
examinations must been taken by the specialist. (1) A systemic eval-
uation: specifically for an injury involved in traffic accident, ATLS
(Advanced Trauma Life Support) procedure should be followed [%),
The focus is to explore and rescue serious, hidden and life—threat-
ening injuries of vital organs (Life prior to limb) ' -'2!. Cautions
must be paid to the treatment of elderly patient or the patient with
poor general condition, such as severe cardiovascular disease, respi-
ratory insufficiency, coagulopathy, etc. (2) Physical examination and
assessment by specialist surgeon: following must be documented in
the initial specialist evaluation of a hand injury: soft tissue injuries
(by photos and document), injury of blood vessel and nerve, com-
partment syndrome and comminuted fractures (by medical imaging).
All findings must be documented and clearly go through with the
family members of patient with clear notification of severity and
prognosis of the injury.

Hand surgeons and emergency doctors should collaborate
closely through ongoing communications, through the photos of hand

injury taken by a camera, to improve and refine diagnostic accuracy,

and enable emergency doctors to pin point the details of hand injury
that a hand surgeon wants to know!™.

Specialist examinations must thoroughly check circulation, sen-
sation and motor functions of the injured limb, including: blood per
fusion (skin colour, turgor, temperature, capillary refill, etc.), nerve
status (motor/sensory function through innervated zones), anatomic
integrity (deformity, abnormal mobility, open wound with bleeding/
contamination, soft tissue defect, etc.). X —ray should be taken if a
fracture or dislocation is suspected. X -ray should also be taken for

(3] In clinical

traumatically amputated limbs to evaluate fractures
practice, limited patient cooperation is expected due to severe pain,
fracture or anxiety!*"*), Preoperative X—rays may miss out fractures/
dislocations, therefore it is necessary to re—take X-rays under
anaesthesia in surgery.

2. Sharing medical resources and timely patient referral when
necessary: In real world, due to limited medical resources in local
hospitals or limited beds and limited capability in operating theatre
in a Tier—Ill hospital, under emergency situations, many patients are
not primarily sent to a hospital that has microsurgical capability and
facility. Therefore, the patients should be transferred without delay, to
a hospital with appropriate capabilities for emergency treatment "),
Proper initial injury management is a key factor in achieving good
results. As soon as the patient arrives in hospital, emergency doctor
should know what treatment measures are appropriate. Wound
dressing is an essential measure for haemorrhage control. Proper
preservation of the severed digits can reduce the time of warm is-
chemia, as a prolonged warm ischemia affects the survival rate of
digital replantation'"™. A severed digital body or tissue block should
be wrapped with dry gauze immediately after cleaning and has it
placed in a plastic bag, labelled with the time of warm ischemia and
the name of patient, then has it stored under refrigeration or in a re-
frigerator at 4 °C—6 °CH*2!],

A proper primary treatment directly determines ultimate func-
tion of the hand. The injury of hand should promptly and accurately
assessed after emergency treatment. In the case that there is no con-
dition for diagnosis and treatment in a local hospital, especially in
the case of urgent requirement for specialist microsurgical treatment,
the patient should be immediately transferred to a hospital with bet-
ter medical facilities and specialist surgeons in microsurgery for bet-
ter treatment in time to avoid a delay of the best treatment!"??, Coor-
dinate and communicate with the receiving hand surgery department
before transfer of patient to ensure that specialist treatment is avail-
able immediately after patient arrival. Make sure all diagnostic records
must be accompanied with the patient transfer, and the severed digits
and limbs must be under proper preservation in transport'?’,

3. Expedite surgical procedures on patient arrival to minimise
warm ischemia time

(1)Complete preoperative preparation and surgical plan though
fast track procedure in an A&E department. However, current ad-

mission process in most hospitals for a patient with hand injury is
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relatively slow; specifically there is an obvious delay of treatment af-
ter initial assessment and examination at A&E department: a cum-
bersome and time-consuming admission process is followed first by
transferring the patient to a relevant department for preoperative
preparation on a patient who requires an immediate surgery to re-
construct blood vessels'?. In order to improve the efficiency of diag-
nosis and treatment, specialist surgeons of relevant specialised ward
should be on—site in the A&E department to facilitate completion of
various preoperative examinations and medical documents, then
transfer the patient directly to operating theatre after a preoperative
preparation. To do so will effectively reduce the steps of process and
minimise the time for preoperative preparation. Forward deploy-
ment of specialist consultation is an easy and achievable task in spe-
cialised hospitals, however it could be a difficult task in a general
hospital, especially a large Tier— Il hospital, where a large territory
of hospital (e.g., the distance between emergency department and in-
patient department) and available facilities of the A&E department
(e.g. medical staff, treatment rooms, etc.) may pose difficulties to im-
plement an emergency surgery*.. For life—threatening severe injury
and multiple traumatic amputation of limbs/digits, the fast —track
procedure should be activated rapidly, and the doctors in A&E de-
partmant are responsible for life monitoring during the patient’s stay
in the A&E department while simultaneously notifying relevant de-
partments for consultation and life—saving®’. Ultimately, the patient
should be directly sent to the operating theatre from an A&E depart-
ment.

Efficient time management is crucial for patient with limb injury
and complicated with blood supply disorders. A rapid restoration of
blood circulation can reduce postoperative complications. The time
window before a patient arrives in the operating theatre and comple-
tion of anaesthesia should be fully utilised by taking the severed
hand to operating theatre for debridement and markings of blood
vessels, nerves and tendons. For multi—plane amputations, replanta-
tion should start from the most distal—plane after debridement. It is
necessary to mobilise multiple microsurgical teams to perform the
surgery at same time or in rotation in the treatment of a patient with
multiple limb and digital injuries. This will cut down surgical time,
avoid tiredness of a medical team, reduce intraoperative adverse
events and ensure high quality completion of the surgery.

(2) Standardised, strict and thorough debridement for open in-
juries: An adequate early debridement for traumatic hand injury is of
great significance in reducing risk of infection, preserving the digit,
and restoring limb function®’. However, an inadequate debridement
may increase a risk of infection, cause necrosis of replanted tissue
and affect therapeutic efficacy and outcomes. For a complete ampu-
tation, after the surgical plan has been confirmed, surgical teams
should enter the operating theatre in advance to carry out debride-
ment of the severed limb/digits and exploration and marking of blood
vessels, nerves and tendons while the patient is under a preoperative

i

preparation®®), This strategy facilitates a rapid restoration of limb

blood supply and reduces warm ischemia time! "%/,

Considering the
complex and delicate anatomy of hand, tourniquet should be applied
to achieve a clear surgical field®". For optimal results, it is suggested
to perform debridement of skin, soft tissue, tendons and bone under
surgical loupes (2.0-3.5x magnification), while debridement of ves-
sels and nerves should be performed under a surgical microscope
(8.0-15.0 x magnification). During this process, surgeons should ap-
propriately extend the wound and perform a carpet—debriding layer—
by-layer from surface to depth according to anatomical planes. Con-
currently, carefully explore damages of nerve, vessel, tendon and
bone. For the tissues with heavy contamination, badly crashed tissues
and tissues without blood supply should be radically and thoroughly
removed, followed by a flush with sufficient saline after debridement.

(3) Apply the advantages of microsurgical techniques to achieve
high—quality reconstruction of defected tissues. Surgeons must com-
prehensively evaluate the extent of injury, achievable postoperative
function and aesthetic outcomes in treatment of a hand injury. How-
ever, an optimal surgical treatment is revascularisation or replanta-
tion. For an extremely mangled injury, reconstruction should be pur-
sued as best as possible after evaluation of the expected function and
acceptable aesthetic outcomes after surgical treatment, based on the
fact that an impaired limb is often superior to the function of an arti-
ficial prosthesis. The principle of a "like —for -like reconstruction"
should be followed according to functional anatomical characteristics
in per affected area of hand in the treatment of a mangled injury,
residual wound or postoperative tissue necrosis'®?. In a limb salvage
surgery, it should focus on thorough debridement, vascular recon-
struction and fracture fixation when handling a complex injury in-
cludes large defects of bone, joint, skin and soft tissue. According to
an injury, following improved surgical techniques and procedures are
recommended: (1) Apply three(or four)—point mattress valgus anasto
mosis for continuous vascular anastomosis ®!. This suturing tech-
nique keeps the vascular wall eversion, prevents the vascular wall
from eversion, prevents the adventitia from entering the blood vessel,
avoids the narrowing of the blood vessel, ensures consistent stitch
spacing by adding a stitch in the middle of fixed —point suture to
prevent blood leakage, overcomes the defect of simple intermittent
suture, ensures a smooth vascular wall, increases the vascular paten-
cy rate hence reduces the vasospasm and embolism rate. Restore at
least 1 group of arterial and venous trunks with high—quality anasto-
mosis, then make good soft tissue coverage, restore reliable blood
circulation to ensure the survival of limb for later functional recon-
struction. (2) Under principles of damage control, employ staged hy-
brid fixation for fractures: initially, apply a minimal internal/external
fixation to avoid interference to the microsurgical procedure, fol-
lowed by percutaneous external fixation with Kirschner wires to
make up for the shortcomings of simple fixation. In the later stage of
replantation, flexible combination of Kirschner wires shall be adjust-
ed according to the treatment. (3) To ensure survival of the replanted

limb, length of the affected limb can be temperately shortened in pri-
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mary replantation surgery. While in stage— Il surgery, apply Ilizarov
technique to restore the length and function of the limb meanwhile
minimise damages and risks of surgery. Design flaps according to
function and appearance of the defect sites and match the colour,
texture and function of the donor and recipient sites. There are many
advantages in free flaps to reconstruct soft tissue defects of hand. A
flap with a long vascular pedicle allows vascular anastomosis beyond
an injury site. Transfer of combined flaps of various types of tissue
can reconstruct severe hand injury and restore essential hand func-
tion. For example, a toe—derived flap and a medial plantar flap are
ideal for critical areas (palm/digits), with durable, sensate, hairless
reconstruction with skin creases and nail for optimal function and
aesthetics. Large soft tissue defects can be reconstructed by the flaps
in large size such as anterolateral thigh flap (ALTF), groin flap and
peroneal artery perforator flap.

(4) Multidisciplinary team consultation and optimisation of
operating theatre resources: In practice of microsurgery, inter—de-
partment collaboration is the primary issue faced in emergency treat-
ment of hand microsurgery. First of all, for a patient with combined
multiple injury with life —threatening conditions, a multidisciplinary
team (MDT) from relevant hospital departments must be called upon
to participate in the patient rescue following the principle of "Life
prior to limb". Meanwhile, anaesthetists should engage the injury
assessment in advance and formulate anaesthetic strategies aligned
with surgical plans, as well as to ensure the patient safety*-*]. On
the premise of ensuring the safety of life, definitive surgical ap-
proaches should be determined according to the severity of upper
extremity injury. Hospitals should establish standardised protocols
and emergency green channels to ensure smooth and seamless treat-
ment process of a patient with severe upper extremity injury and with
combined multiple injuries.

(5) Treatment of severe upper extremity injury with multiple in-

37 in treatment of se-

juries: Refer the experiences of Renji Hospital
vere limb injury complicated with multiple injuries, consultation and
an emergency treatment process is optimised through the establish-
ment of a "Treatment Centre for Major Limb Traumatic Amputation",
and surgical techniques are optimised, a scientific and reasonable
treatment procedure and system are formulated. It helps successful
cases in salvage surgery for severe limb injury with multiple in-
juries of head, chest and abdomen and a case of severe limb injury

[3-%J The centre teams up a multi-disciplinary and

in pregnancy
multi —technical collaboration team with departmental directors and
medical experts from orthopaedics, thoracic surgery, general surgery,
medical imaging, neurosurgery, urology, obstetrics and gynaecology,
emergency, critical care, microsurgery, other hospital departments
and with fully support from medical laboratory and blood bank, a
corresponding management system and operation process are estab-
lished to improve the efficiency of multi—disciplinary collaboration.

The centre adheres to the treatment strategy of saving lives, actively

limb salvage or decisively limb amputation to prevent and treat in-

fections and complications first, then reconstructing and restoring
functions in later stage. These efforts follow the principles of "Work
against time; minimise bleeding and iatrogenic damage; shorten limb
salvage surgical time whenever feasible".

First of all, through the scientific assessment of multiple injuries
with AIS-ISS (Abbrebiated Injury Scale, Injury Severity Score),
Mangled Extremity Severity Score (MESS) and modified Gustilo
classification by Gu Ligiang et al. ') to determine whether a limb
salvage is feasible. Followings are criteria in determination of limb
salvage: (1) A stabilised life —threatening head/thoracic/abdominal
injury with stable vital signs; (2) ISS score < 20; (3) MESS score < 10
for limb injury; (4) Salvageable limb within modified Gustilo Type
IT D; (5) Haemoglobin/erythrocyte/platelet above critical thresholds
with adequate blood reserve on site of hospital. Additionally, overall
assessment concludes that a salvaged limb function surpassing pros-
thetics, strong patient preference for salvage, financial feasibility and
without postoperative life —threatening complications after limb sal-
vage surgery. Establish a four—step microsurgery MDT dynamic as-
sessment model for limb salvage: decisive amputation after an initial
assessment of a severely injured limb confirms impossible for limb
salvage. Start the four—step dynamic assessment model for limb sal-
vage while an initial assessment of a severely injured limb shows a
feasible limb salvage. The four—steps are: pre—hospital assessment,
in—hospital assessment after life—rescue, assessment after emergency
surgery for severe head, chest and abdominal injury, and assessment
of postoperative management of limb salvage. Make sure no possible
opportunity for limb salvage is missed.

Regarding the aspect of limb salvage strategy, if ISS score> 16,
an emergency green channel shall be immediately triggered, vital
signs of patient should be stabilised quickly and in the critical and
severe case with a head, chest and abdominal injury, they must be
treated promptly, meanwhile a MDT consultation and treatment must
be started. While during the process of patient life —rescuing, the
tasks of examination, diagnosis, evaluation and preoperative prepa-
ration shall all be completed within a 30 minutes time window.

(6) Achieve primary reconstruction for expedited recovery of
hand function: Primary reconstruction is considered beneficial to a
recovery of hand function and avoid secondary surgery, meanwhile
an early functional exercise will benefit a recovery of hand function.
However, an emergency surgery may face a shortage of medical staff,
and a tiredness of medical staff may lead to an increase in adverse
events. Therefore, for a soft tissue defect with disorder of limb (or
digital) blood supply, and a defect site with exposed nerves and
blood vessels, especially the wound with reconstructed arteries and
veins, the defect should be covered by soft tissue in primary surgery
to ensure good blood supply to the tissue® . For a soft tissue defect
without blood supply disorder, the defect can be temporarily man-
aged negative pressure wound therapy(NPWT) or bone cement, and

leave the soft tissue defect to be reconstructed at 3-5 days after

4-45]

injury !,
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IV. Recommendations for implementation of this consensus

By optimising an early treatment protocols of emergency micro-
surgery for hand injury, the time for patients to see a specialist can
be sped up hence the waiting time for preoperative examinations is
reduced, the efficiency and quality of emergency surgery are im-
proved, high—quality emergency services are provided for patients,
thereby limb functions could be preserved to the maximum extent.
Moreover, hospitals must make necessary optimisation in specialist
referral and MDT collaboration to improve emergency treatment in
an event of receiving a patient with severe hand injury.

Implementation of this consensus requires intensively collabo-
rating efforts of all medical staff. A regional patient referral system
should be established between local hospitals to ensure an efficient
referral of patients with hand injury. A hospital should strengthen the
connection between departments, establish a smooth collaboration
system to ensure an effective implementation of early treatment pro-
cess for emergency patients. In addition, further improvements of
skills, diagnosis and treatment capability of medical staff are neces-
sary for better medical services through case—based communications

and professional trainings.

Statement This consensus is formulated according to the charac-
teristics and requirements of early treatment in emergency surgery.

It combines clinical experiences with the latest medical research,
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