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Diagnosis and treatment of severe chest trauma: focus and future
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[ Abstract ]  With the rapid development of industry and transportation, the incidence of trauma is increasing year
by year, and trauma has become the leading cause of death among population aged 1-45 years. Chest trauma is a significant
cause of mortality, being responsible for 25% of trauma-related deaths, only next to craniocerebral injury. Severe chest
trauma (SCT) refers to the severe injury of chest wall and important internal organs caused by various factors such as violent
trauma, resulting in respiratory and circulatory dysfunction. In recent years, new technologies and concepts, such as artificial
intelligence, damage control surgery, and video-assisted thoraoscopic surgery, are progressing with each passing day, greatly
enriching the clinical diagnosis and treatment of chest trauma. Considering the current focus of clinical diagnosis and
treatment of chest trauma, this paper expounds new changes and challenges brought by new technologies and concepts for the
diagnosis and treatment of chest trauma, hoping to provide reference and suggestions for the clinical treatment of SCT, so as

to improve the treatment rate and survival rate of patients.
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RlF R AL TGy LR F A, EIARA
SHEHFNLERTF, TR A LN & A 5 A
Eafh, AHRHLERTEANEFHALY,
AIREE N, WG AL ERE, AW
0 10%~15%, B 8 5 B85 A3 E BT A 6l 15
T A B 25% 2 AR AR (T U ARG E AR )
(‘abbreviated injury scale, AIS) 2005 ( AIS2005 )
TG R R, B AIS=3 4 Bk B i &
B T B I R B R AR X R E
£l 47 (severe chest trauma, SCT) . T # =& F it
BB, SCTHAEW G W T FRIFLIE
Kk, IE Ok, 45454l 4 F (damage control
surgery, DCS) . K% # ., A T4 i (artificial
intelligence, Al) KA E¥HH ., WEREE A, B
F BRI I N B E AR . R4 E A A ( extracorporeal
membrane oxygenation, ECMO ) 2 #3# & . ##&E A
HRERAGRIEH KT ERT M, FBAR A
AR, HHEA, #5 SCT #ibAF, MiZE SCT
Vit E R

1 REBRER

SCT ¥ 6 e A R M €l 7 iy K E A&, R U
WA, REERM. KiK. DCS # kK EAF
AFHEB AN E AT BN A& L HRFHA
WF AR, K5 R A EF KRS,
HPREREFWELEERNEEES. DCS B
EABERERMEERE S FRTREAG AT P OR
W, EHO RS A EY R AR R RS
TR S E A RORIE T S AR Aty B
PG EH R BAE (IR, 5 )
hEE BmAE), mARHAE, BEEEAEE
Mt LA, HERT, WETEEHITHENTF
KEA, BEENELFRAERE = EAG4E
WA ATERA, EXREGRSWE T,
FHBAAHIBBEERTR, TEEBKEXN
Y, RHAREE T, BEER 5%,
Ak, mERE, MEEEE R LS
VIS0 5 4, K JE SR ICU AT 9857, B A
FRERE, EEERERKEEY G4
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B, BEAHEEFA, &£ DCSH&ESCT
R

1 1 4= % 2 7 ( damage control resuscitation )
RIFFKREDCSKEMRNFMA, HREME
TIRIR KB AR A A, DAPRIE BE B f 4L A R
BEE, HANT ™E O B4 T Wy o 5 oy
iR, AR, TEAGEHEX2LUERGE
Ty O o T e PR AR KA R >40%, X 3 LU
b T B R R L T B AR R A R >50%
A7 E A BRIt DL dn o a9 el Rk Bk
& A E B Ay, OB dR e R, A E
W L3 B 1% %3, Holcomb 4 7' FF Bty — T % b 0 Il
KFREKA, 4FFEHEZLL + 1 0 1A
REmE, AR, E iR RA MK T%
121 2 28], 24h iy ki 2b o= B4 AR o
RVF AR L R WA IR B R B — A
g, B34 3 fkOE 45 %] £ 65 mmHg (1 mmHg=
0.133 kPa) 7Z 4, DLW F AR Ik £ 46 % o
A HEREHFHARERE R A, AR ERA
Fib, AT FEIR G 45 B 2P R F 38 456 4E (acute
respiratory distress syndrome, ARDS) #2 % 2 & 3
Bt 35 98 1 R R

DCSE A& SCT B+ thmE £, TR K
REGYEHFNEE D, RERMRIE, ME
AR, MNBFTEXE - B AR, U
FICU EIE [E % KTty F 742 %, DCS &b & 4#
B SCT B# £ 7 %7 | R EX T AR A

2 RERLHEAR

SCT & # Ja lrdt Rk, ZHHUr, B AP
tREE, BRATREAGEN DT E&H
Hpbskm, FREEE ERBRME, RETEREF
e, BNAHEFERADYRER.
RHBMOW T RA 25 CT, BFES R E
#, SR _KGE, TAEEETET K, 7
BHREZR, REMBXLAF. KEBFEEH
BHGAT. R EB G ER R, TH BT RES
BAGE R, AN D MEESEEE N
Wy B B 5 R R, 2T R AR AR A A A B B R 2
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AL R S, EERERITLIAG B A BT
fi, AETO S AEFRAE T ELEHRELHNETHI
#4736 ™, Chan %' % 9 FUAF 58 3L 4 o4 & .
XA RBUE AR R 25 8 0.91 410,99,
X% | RS 3E 25 8 047 F2 1.00, K
MiigsiAn g ERWE EMER LM FMEL,
meta /7 B, AR E 5 BT AR B RGUE AR E
A K 67% 1 99%, X & | 8 REE F g R E U
Bk 54% F1.99% "0 Turk &V H R £ W, MK
TX4&R, BF AR EEF RGNS, LEA
AX&RF REDH MR EFI. o, 540k
N FRARM, BEELRNSEHQOEEZEN Y%
Tk, MEREARN., L. WEEFHLEH P X
I D EMHNE, FRARE B X &R s,
TR R N AR T AR A A g,
AR —EEADE REMEE A,

T AR TN RN EH, CTRBE
B, BRAESEREA, URRGELEL T EE
TREHKE, FHME, WM, FHESL, O
AR A By (RAM) EMH A, &G SCT
{7 W 1T fl th AR, RIS BT R E) K28, RTTA
BEKHARCTEE AN, 2 XEmEEHF T,
EXHETEREESRED. KL, e, H
FEIIMTHRD R L 207% " . XA T
SEREEFTEARRIKET U9, MAERNF
IEARMERE, AUE R ENH B 8 T &, &
HEHBL RN RAE, ALT UG X
o 1A G AR K G A E AR R AT e A
B, thicav ™, Zhou "W Al &%
WA By S 4 AR E TR 2 BB AT T
REE M 0.624 1 m F] 0.863 (#4n T 0239, P=
0.008) , ¥ it F 24 # £ I\ 0.803 4= 7% £ 0.911
(P=0.008) , FHALET L HretE, Ba, Al
By R F AR Y BT, Bk, A M EEHA
STEAREESTHAEN R b, R R F WA
REBFELL2MAEE, Hk, YaTtrkt, HE
hBEENE LT EGRS, FEEFEEA G RRE
HEHT, HABRGGHREFO, GAZFERE
Sk, B EARME . T HY MR A1 BUE, Kk
E¥P%+AIESCTH AR NHA—F L E, #
2 A T SCT CT E& 641 i fn Mo 4 B, AT AR K
RECE LW RE, 268 CT. EHECTHAE
AL E LW RIF D HARS L RS

3 REIMNFR

31 MESEFARGFALR  H 20 L2 90 FRK
LR, BREBARELE, Ry ATHES®R
FiE ., 8%, ARMEERFNLE. MER
ESCTY P hAEME L TRERS: (1) 6l
N, MO AR R TEF BN ESG, dFEE
MBI, KB 0 AR BRI B F AT T E R,
(2) KR®E, KREZ%. 2RI, i
& IF RE B RIS R, (R R B E AR, KA R,
(3) MTHEA. MOHEERFANE T KT
HAT2E ., ARNEE, BRI EHE D f &k
Hi45

2 70% By i EB Q) 1 B e ot i, S 4k @
FATH R B M EIT, & 530 ERAEMLESR, B
JE R H F K N K 2 1k 20% ', Bagnenko
U muRgF, XTHERAERME, LAHH
% F K (video-assisted thoraoscopic surgery )
B R R A BT IR ALK S E AR, [ B
ATabn, AR 3B AL FE, R R T A IR 48 4R
22F, RTEBRKI3E, MEREREKME £ X
PETE, BRNWFHG—HLREE, LFDETHA
30% 7, YRS FSESH T, LHENEE
BEWA AR EETE . s, BB
FAZNRATEE, REBBWET, RARE
LR T T HF AT B R .

REBFERREMBAGH LB TFE
Efh#h, Ermtt R FAFTREN, HAECGE
AR B, AR, AR AR B X PR B REUE R G
TWHATHR, —Milhy, Wizt h FFARERE T
AArg R g it K& RGEHERFANL
AR RIE; MR FIR T M R S A
B AR . BN R RO E A =
BEHF RN ERIE, FRFANE RATEDT
mEAM,

M ERF AR TN, BHEEAMNETHAHAE
HAEERERE, MEARALEREFEIANE
FRAMEK, XAA-—EBELRS T EREREIAL
EEEREI R, EHF A SCT 8877 R =
HEW, EMEREG ™ ERERERET &4
HATHE A, PREERE. BEREAFAM
BMEFAFARSTEE, TEZES TR
. B E A RRT RS AMIG LA
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B, LARBFR, BEHTHRESCTLERFE
FARH SCT B#H oib sy &,

32 WMEFEHRGAB LT QG ABEREE
P& EEH 9%~10%, BT EREHKL 12%, #
NS K- PR Y R i
e, MEFHeEaEaEsR FEAEREE. 45
BB BB URF BT A E, FELREEE .,
RaEEshmEREE, FREEE, IMALFFR
FW, BHEE2-4ANEARAE, BITHTE
KA E G AW, EHAAEERN, §i
59% By IR SF 3BT M B B AT R R B 218 AR
W, LHEEFAEMM A, W, HHEIT 76%
BELBGRBARD, HA0%WEL T HE
AR T2

ERFHITHW, HEFHFABERTEEK
ERFRAR, BOFRIMLH . EREE . AT
TERFRERER, ATREMFEHFTAAHK
BB e SRR E AR MER
B AWK I F AR (BARIRIT A STFHEE .
ERBHNR) WER, HEEHFABRERTEAR
KAFE, i, SHEMBWELAMETFHAE
AR EAFE E R AEE AT PP x4 A iy
Mg R, (OEMMEEHRFRETFELY XL
W(2021 R))REHEUTHERETERANEZA
BT (1) EZEAMB A& FIT>3AR, Bism L,
(2) 6AHMFEHMREFALE; (3) HEE
KEALRHEFRETERE ., XFTHEZT
Bt AL, Pieracci & WA E 3d NATF A B
37, A4 B HE LR R . ICU K B Bt A, 9
DETFERA, BRBRAET AR, YE6FMILU
S B MEAR A B, MR BT 4 R U, e AR
Satf R EMER, ELAHLFNERTT T 3~
7d WATHIE &3 B = K.

MEEHFRRKBT FRERERTFRFRER
WAIF AR, DLBNTFRF AR AT B2 4 ki = kA &,
BE M TEREG., B TRERETENTLR
BEENFR, MEREFAFTRERS. EWERH
BTN EERAEE RN HTRDS, (AhFohz
REEE W R E BT E R RS SN B E AR
2ERTHNEERAMATREN K. MEFIHAE
JE Y 5 — MR T T RO E AR ],
B RA MR T, AW TR ERRE, TE
ZRFABM, TREMEENTETRB LU

A BB R TG R LR 2 P (A Rk
BHNAHMANRERECET 7 N, B EE K
BE, BHERAERNRTE, X Mo Pk 345Kk
BAMB A FHEENTERMN, BB LT R E
SRR, FTUTN, RRMAFAF T Rk N
] S AT KA BB B AT R BT AR R R
33 REXLFHGMNGST MR E KR
1% ( blunt thoracic aortic injury, BTAI) & —F 2 X
AR A, AAGRARE A B HE 2 4P,
W it, % B4 4 A 8 000~9 000 1] 4 14 #1452
HE X B E S AT, HE K4 80% &
EEHKAERBTHATY ., CThE# Y E@HL
R ANNE < AN I A e RS R R E
MAE & Ik 99% %18 &, A4 B a7 BTAL 8 & # 9 By
7‘7»555.{33-% .

WRAE D BT T ERE, XEMEMF
4>( Society for Vascular Surgery ) ¥ BTAI % % 4 %
I %oh WER B, TRy maf iy, TR 5R
Wahiklg, NVAARABERER™ , x4+
FH, BAXEKZARSGT Eatdtr, BE35Hk
B W 15 & K (thoracic endovascular aortic repair,
TEVAR) B &4 45 stk gt 7 5 0
MR FHELEIFKRFA, TEVAR#E & T FF 8. 2A5f
BA . BAETFEFEHN KRG E, TR
Beif, #F& DCSEA, MEHMFT, #HFE., B
FREFRERRASD, RFAB TR,

B# X TTEVAR BT A& — 2% %
E &S B F 24 H, T 1 % BTAL R BUA % 4%
Wik, EERBAENFT X, £ BATRAL;
I ~ IV % BTAI & # & 5F i 7 B9 5L = F H 46%, Jii
EHE2hNEZEABEAY . bHFFREN,
[, I&BTALEHH T 25 FEFABT
XTFATHAN, £EMEIFFELBNEHE
g (fE 240 W) %5 KEA15 5 F 2 (Eastern
Association for the Surgery of Trauma ) Il A Jy ZE 3R
BE (24 h2J5 ) * UAME & A R AE 72 € B BTAL &
HHTE T, T £ 5 kB a2 8 B o &
BTAIA # (BHEDREEREEFYHELE>
14) BNZEHN RN ELBE D, ERBE
TEVAR & # iy £ 7 51 40 2] T % S08F 2 W0 3E 5%,
RAR By o B 35 ) TR 3 Bost SR e i 12% B
2 1.5%, MERGERTERET, BRELT
ERHEWNBRGFEE A7, BEE%IHAT
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EmT EW ARG RES, BB TRKEENT
AT % (11.9% vs 5.4% ) M1

TEVAR 4 # 2 5 IR M, BTAI W98 0 % 0T 1%
F 3 kil 3, {2 TEVAR X3k 1& 248 4 & K % %
BELEHETHIRK XEG SR E ERREMD
JREE XK Bt R XHiE, BHFRFWIHER
W, BT A2 M B AR S . B R B R R
B, MREXRELXFA (TEVAR+ZHF T
FRERA. WRAFRIMNTEHFFA) , UEKE
T EPfE NG, YHFFERFAEHI. £
WIS B H X Xk, BERAFE D HE
HRdw, WEHFNEZFRFRET.

RMERERANEDIRBEIRERAETEN
ATRATHREHREHRRE, MAGEHFPER
ANE%, EHWKE HEN, HENDN, ZH5REA
EEFKE, B EEFDACHET 3 HETHT
BTAL 497 W9 i ) % 2% B, Farber % ' 3t # o %
A CTAG X %4t BTAL & # #4777 5 FH 7, KA
HARRTEMNENLERHRTRAMR I
B EH, % EFR, BTAL B IT BAR B R E W
W ER, B ERIAEELRNET T ER
RE, URBREWNETERRATE. @ TAHL
AMERGEF AT, RRAGREURE
EEERFRY MLEEY L ET BN G L
A
4 REFESEHLELE

B3R 20% B9 S B A 45 &R Ak B AR AT
3 ARDS, A HEEAFHBGHES K E, A7 E
HREREIINEAEMBHARERS, HXAT
FH 16%~29% 4

AP E S 2 B 3 ARDS B & X H M BT
WEEF R, RIPUENFES KGR ASMENMIEAR
WAENAMBEELERETBEATEERELREE N
Mg, BRTEFREBEXTEREHENA
AR AR, EHE—BLrBRFEMBIGER
., M AN F AR B, R FEE L
FA, WX ALEHEE NI, KB EH N RE
RERKE G LELE, AL, XBRFFEX
BREONAATESNRPUEFEEAR, AFHE
W, EXWAH PER LA EIAENERER X
FEummsr TS EHANRASEL, T
RlIBAXNTREHXHEEL L, A B FERMKT FRH

AR 3% R A RO LR R B R, T IR S
T A AR B I A R T S A A
THRELEWEREZME ETR, BEAEHEE.
FELEAZWE, AEXTUAANWEZNLTH
SN, xR AR TR R B AR 24 h
WAMER T EAFRELRAEHE, UHD
WA fE, Thille £ WAt R & R L HAERE
ARDS E# B H L6l @A, HHEPAEFE ARDS
B Y4 E A 4540 (partial pressure of oxygen in
arterial blood/fractional concentration of inspiratory
oxygen, PaO,/FiO,) >150 mmHg it 7 24K 1# Jf T
RGNS

ECMO | # 7 SCT & I & M i o 2 3 38 B &
AFH 37 %65, Combes 28 A, Y B HHF
ABT (RPEINRELIFERLESR) TR,
{2 PaO,/Fi0,<<50 mmHg # it 3 h, = PaO,/Fi0,<<80
mmHg # it 6 h, = 3} ik i pH<7.25 H PaCO,=60
mmHg # it 6 h i, ECMO 3 j7 7 4 1% & £ ARDS
BHEWATE,

TAlE A, A e AR E R X ECMO A i L 46
4T X ARDS A K A e 8y CEF AT, (R A
MG — AR (F1), BxsFBHFRE AR
AR b3 4% ARDS #R 38 A B . BRI FIHLE R
SN R G B R R AR D I RE B S L
RYXRAGESHTNTERE, HEFEE, 7
WA AR KE IR, ECMO 7677 4h, TR &%
N TFACE R Y . T 48 M ¥T DA LT K
Rf I RIER SR EER R H,

5 R #

T BAMELAWEN., HHERLRRRE
YR B . BRI BORK B 6T B R, IR ET AR R T
KRR, MELLEARLTT SCTHEGAHEBEREM
Tk REEHMERMR S OFHA ., FELEAG
HoEW A PR, AIS S EFEBEAE
RAET LW E, KAl BH AR RAEE T
B ; SGHLBAKH I EMI/TRERE, HTE
A B HEREF AN TR A E A B A
HERZZRF AR, KRMEFAWARES K
R, AR, FEA REESHNERE. WES
B, W E A4 Ris AR R AEw, LA SCT
Wl KT RS EKAE, F BT iR SCT f ik
AFs
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Patients with severe chest trauma
combined with pulmonary contusion

Y

Conscious, airway and hemodynamically
stable, PaO,/FiO,> 150 mmHg

) 4

Conventional
treatment fails

Y

Invasive mechanical ventilation
(protective mechanical ventilation

Non-invasive Extracorporeal
positive pressure membrane <
ventilation oxygenation

Close monitoring, if ineffective, immediate stop

and prone mechanical ventilation
strategies)

A

&1

FEEREREN (5 & FF AL B VIR B IR R

Fig1 Respiratory management strategy for patients with severe chest trauma combined with pulmonary contusion
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