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[Abstract] Traumatic rib fractures are the most common injury in thoracic trauma. Previously, the
patients with traumatic rib fractures were mostly treated non-surgically, of which 50%, especially those
combined with flail chest presented chronic pain or chest wall deformities and over 30% had long-term
disabilities, being unable to retain a full-time job. In the past two decades, thanks to the development of
internal fixation material technology, the surgical treatment of rib fractures has achieved good outcomes.
However, there are still some problems in clinical treatment, including inconsistency in surgical treatment
and quality control in medical services. The current consensuses on the management of regional traumatic
rib fractures published at home and abroad mainly focus on the guidance of the overall treatment decisions
and plans, and relevant clinical guidelines abroad lacks progress in surgical treatment of rib fractures in
recent years. Therefore, the Chinese Society of Traumatology affiliated to Chinese Medical Association and
Chinese College of Trauma Surgeons affiliated to Chinese Medical Doctor Association, in conjunction with
national multidisciplinary experts, formulate the Chinese Consensus for Surgical Treatment of Traumatic
Rib Fractures (2021) following the principle of evidence-based medicine, scientific nature and
practicality. This expert consensus puts forward some clear, applicable, and graded recommendations from
aspects of preoperative imaging evaluation, surgical indications, timing of surgery, surgical methods, rib
fracture sites for surgical fixation, internal fixation methods and material selections, treatment of combined
injuries in rib fractures, in order to provide references for surgical treatment of traumatic rib fractures.

[Key words] Rib fractures; Wounds and injuries;  Surgical procedures, operative;  Expert
consensus

Fund program: National Trauma Regional Medical Center Major Research Project (Co-built by the
Municipal Commission) (jjzx2021-gjcsqyylzx01)

DOI:10. 3760/cma. j. ¢n501098-20210604-00327

BB B AT R R R & AR5 . 2019 4 AL E ST R E KA, R RS A
XL EGELH 248 F OB FIFES, K HHERBE, ERTFETEENT TIHEFAK
P4 6T B FEEKREY,LEREEAXEBLY B T3k 150 77 ~200 72, BEAE BB B4 LAEF R G



BRI 4% 2021 4E 10 A 55 37 %55 10 1 Chin J Trauma, October 2021, Vol. 37, No. 10 - 867 -

HEEEHAS0%D W EHLEEESFAEMBE Y
BOE IR R IR M O SR B e Y, M 30%
WA RAKPRKELEERABRIHEY, WEHE
AR BT AL TSN A &, N B B & 5| 3
20 42 80 £ X N [E & 4R A B L, R & AR xR
Y, M TEREAMBHREFRNRS A EEME
FHFARETEREAESAT, ERF RSB E
Fio BELRFIEFEREFEFRELES - E
TREZR AL A, 2018 FMEANILAT
3R B GEmT BT EENAEXE R, FE
TEREETREMTZNRRET 5 1LEWEFH
FARETWRELERTEEFHF DT FHFITFAR
WHXH#RY, AERLRBPLEEZFLAGFEL
S FEERBSAGABER» AL L2E S *
BERERSE G HIT, %4 E N ARATH T IR
R Lkt , EEEEEXREN , AERFERE
SEF M IT ASE R A A5 M A BRI F R AT R
BE T FABE FARI . FAFTRX FAE
WA KE NEET AR EE BWEET
FHNAFBRATNALIEETA W, R AL,
AR E A FARE T RER RS L

1 FESIERE
L1 JRRHE

¥ CH A E 4 7 PubMed . Embase , Clinicaltrial.
org 7 Cochrane Library, # & 1 J “rib fractures” “flail
chest” “wounds and injuries” “surgical treatment”
“surgical stabilization of rib fractures” “open reduction
and internal fixation” % . & & ¥ SCHHE EH 1+
PR E R R R R E
Rl E BT F RGBT CONE R E BN
FROSE XU KRR B R A 20004
1A ZE2021453 .

XN (1) 5 B & & A Kt 0 F R
697 A KB R G Meta AT 5 (2) B AL 28 1l K
W B BT R R TR R R REF. X
B RARE (DR BEF;QFRFARNFLAEL
B30 505 (3) 42 8 4 4 98 B Z M Il b & & W9 At
R ERFERFBLE2G@2WER 2 VUHE
B AR S (5)E AR X

FE A& B 3198 B , #% b3 AR # 4T ST
i, PR Xk 869 F , Bt [ &E — Kk J5 R &
X197 B R AT e An B3 34y, A5 0 T

81 B I NHF Xk
1.2 #HELA

RE RS L FZPEIEE S FQIEHFE L2 RT E
B3 o B AE HE 5374 (GRADE) 2 40, £ 4
£ XA E N, FH R IAT 2 F I

I AT ™0 RSN/ Meta 247 L K A
FEALA P8 I R X, IEHE TR 2, B KA —FFE &,

I B4 : 2T %8 & 5 3F it /Meta 27 . K &
REALE BB R R IE R o, & KA EARK IR,

A% ETRE— KN R RITF M/ Meta 247 .
NEL AL B A AR LK AL M R ) R B R
R H R IEE, & KAk R R,

IB%:3%FRE— W F 5T/ Meta 947
/N EL AL B A AR oK AL M AR ) R B R
R, H RAFERK R LR,

ME:ETEFBRERFAL FOARE . TX
B, T ZARBAREWN,EHFAE—E 5K
1.3 ERFHTEAE

F R #1397 T 1 41 R A & Xk T 2020 47 8 A
T 5 MG, HEH 2 E XA TS 24,8 H
HEEL. REUERELAIN LXK EH
KERREARKEN, EIEE NI R ,2021 F6 A
B BT A

2 HEXEX

A HEME RN - AR RAERERAT
F B, 0 A0 B B B o AT T SR R R DA
S BB AL B A 3 18] ST BT KA B B R

SR AT 2R KU LK £

A M e 3 AR B DL kA 4R R R A (F0) B AR
TR AE2M RN LA, BB k& B
[T S =R S e & I SN Y R 4
P T TR B R AR TR AR B X e Sk
KW R G 60 S, A o R
A RTEER AR EEA. ME MR KT
<P IT BB AT B MR o B Y R 0 A B
FREMB S SR F 2L R LFITH S
BATER AR KRR AWM,

3 EEHEER
3.1 RO HBFITH

=]

EEER - MEEFRAEATEHCTIRE,
SERCT=hFR(IARER).



- 868 - BG4 2021 4F 10 A% 37 %55 10 1) Chin J Trauma, October 2021, Vol. 37, No. 10

B A TRGHENE AR IFEHENDERF
MEEFER: I XK K HEEf R CT, M3
XG&RF RV A ERORERT K, REHRRE
RK,ETUNERERAALHE RN AL ESE
By AR A% , A AR |t B 3 A B SR A . AR
BXERFAEERZUATHEEINTH, B HHL
E4E & U R R W B AL R T R A
BB Fr ey RTE" . EHERINDEF,
FRRKXABEFTRETHHEX L , ELFEKX
B i I R B AL BB 5 A DL GE . CT 34 BT B
BEFRBENRG A — &L TAXEER
FREWE TR EER. EXTREERG
BB E BT, BH A O R SR R K
SR, B 5 xS AT CT A2, b BB 4T3
BCTAZE, WMIBCTHEMFFIHNHE LFE
B TE A FAUTXNRERTANENELE. 5
B RGN, CTZ4ERTURMEE S
WA SEGEE, REFNEA, BFEIDITH . Z K
FHLE LR G R BT AR, R BB A b
b IT o EHEF B E R — A R
3.2 FAR#ET
3.2.1 FAHIE

BEER LSl EEINLRMEFHA
B AR (SSRF) 77 (TA R ).

& M T B R B BB R A F R IBT T
BERRAEE B mEaH BHHESE, UL
W BOAK T DA PO A s B ok (B E R Y
5 M K J B 1R T fE T B R 5K e RE R T B R
A HEH MY HARELEME, BB HELR
BlEEE, B EAREF L BER M EEET E
SE kA LN E TR ROCR Y, g
Xk, FREFEWMMEEIBRETEERE. §
3 F AR 6T tE, 5 AT 9 M AL 3T PR IR 38 (RCT)
F 1 T BT oE MR ) b B BT R SD oK A B B R B F
SSRF J& , HlLA 8 A B 18] \ICU # & w8 U1 B % 48, ff
WREL PREBRAEE REMFFEALEMK, K
HRE MESHLEETR, FTRYEHFZAL
HE? . 5B Meta 2 AT 80 T 2% Bl KK 5,
Bl Bt 4R & T 2% Ao B 4 3 % SSRF 2 5 K (I Bt 1A
R, LR R T B, 51N 625617
AR E R AN EBRERIAR TR, &
Mo B0 R BT T DL AR B R LR B CTAF
i Pb B 3% A A BT Fo R B R AR, K LR B CT-Af

FEAITHBRAMAKES . 1Tkl ZEH A
BE AR A% #5455 Logistic B V34 AL 47 & W1, 45 4] 41 %
&G, i B g i E & A TN E &R £
AL, B B A B WU 3% A BT R >3 AR A 2 Al B
BOH T R <3 AR AE I A B B E B AT R EAT
FhEEITFANBEET A, HETEH IR E
oM PF A A 3 B 3 A Bl R BB AT 0 AT DL AR
e R R E xRy, KA
BETENAS,AERTEFRET 4.

B F ARG T RREFR L RAR,
REWKARFERERE N, AR T EMERE
P — ez (8RR EHE AR FARET MR TE
FREF . AERNAGLENHARER , £S5 E
Bl A AH % e R 45 v VS Ab b xt A B A REE T
e FR#HHE,

WEER2:FEMEHEFRAUTERLH
] % & SSRF: (1) 3F 2 #ln g B & & =3 4R , b7 3%
(1B 3% ) ; (2) 3 % A B i & & 4, & 5 H
FEHMBEEFAZ(MAMEE); (3)3EE Mo 7 B
FERNHEEELRELEHEFARBT LEH(MBL
H#HF)o

VR T A B B BB AT R W E R BT R
EAN, EEMB R BB FAAEEBTOH S
T . Chien 27 89 1 T B B M BA 7 #F 5 40 N\ Al
FEWEF1TA0  EREXAMEFIACRS M
WARKETRESL BB EEINNRET AL
KERIAREN—NBRANHTMNEE, LH
23 AR B F B AT SCEAT BB W e A LR M R
ERBREANAEARHE AL TEMARBEER ™2
REHRK, BHEEIENE, ZARFFRABTEE
A B FARANEEET BERA401(2.3%), 5
FEFHUEFRET A E, 2T AEBEAR M
I REFEREAEARE T, 5EFRALEK, I
EME S A BRI CIRME R, “EH M) F
ANEEBTEERBE, ERAGMERAERD,
HUAR R AR 18] 46 42, 9F KE 1K, ICU B 8] L B At
6] 45 42, 0 B0 5 PR AR, AP R T kT AR AE K B A E R
BEWEKED, LinE™WITHESETENNE
H1280) , R EW ,FI WA EFRFIREATH A E
WFARNEEBITAAE LRk, Khandelwal 277
BT ATE M P O RANE S 1186, R E B
BRI EAREEAEERTLEER  BPEX
HEZTERET EEARAFRARFF RS



BRI 4% 2021 4E 10 A 55 37 %55 10 1 Chin J Trauma, October 2021, Vol. 37, No. 10 - 869 -

FERKA, RAMEANEEFRETTUEEK
A2 bR R A 4 B Ak E R TR R ALY B

R 3: ™ F i #4154 A F 2 SSRF #y
26 3t A QL 5 MRS B MK JLITE AR F 4T SSREF
(M HE).

K 47 20% B RN AG B BB A (52 4R) A 3
Jilr A5, L oA I P B i AR A (i #4 1RAR>20% ) B
#H A 6% ™ HHR KN, B EH BT A I A
% SSRF K J& 3F K " % 32 38 fn R & 1 JF 64 71 6 1
0E AR, HUGE A B B %, PR E KR
BB EREEEE>Y, WERREN, 4HTF
fir b 7 9 BB B ORI F R BT R E AR
w R EAATEMB G EERA TS
BFRANEE BT EEL VW  RFEH—FHR,
B, BB BTN E R T RS E R T A s
B A AR Rk E

HEEN4: F A 5 RGBS HA K 2 SSRF
Wy 4 3t AR ROE; MARYE B NEE LIE R B AT
SSRF (I 4 # %) .

190 % 8 B MRS R AN S A& B 3
ST EA S MBI AEAS6H, L F 10l #EZ
SSRF i 97 , ¥ L F A Bt [6] 4 3 d, SSRF 48 % H & JE
KEFERH3.6%. SEFRET ALK, HAL
T AU A B R % £ . SSRF 41 36 B 2 & A&
ERI0dFAELEZRK, BB FERTL
(GCO) R ABANTEA , P L EAMEFHAHFEA
R A5 17 (GCS<8 20 ) B % A Ja 30 d i ZL 5 4 §
WEAR . X Sb 30 4F % 90 SSRF 7 % % I f 4515 4 &
W R R R R B4, B4 SSRF T & E TR
HH, RO PR REERES, BERANE, - F &
EMEEE . Tk E 2 R AR E R
Wty B, Rt WEEFAKE AR TR EH HE
I 2 A 8y LR 4 AR PR R AL R B R, SRR
W T &, B, £ KB & &340 F A BN 15
A BL# AR A SSRF 89 46 Xt 25 RIE, L 40 x4 & A 5
Hilg BH HAT MR AL SSRF F 4, 188 F A T 7 it
WL R — AN E 5% e oy 5] B
3.2.2 FARHM

WEEW: (D )E3dHAATSSRECIIB &%) ;
(2) B & & 37 A 3F Ha 3 LA 2 f Boar 145 B, R
1 F 1 ) SRR AR S8 A 32 B 4 Fon B, &
2V B AT SSRE, B 3~7Td A F AN & (1B %
#HE)o

F 7k 2 4T SSRF. Tanaka 285 1 31 RCT
BT N B 37 ), SSRF & A HLAR A A5 d it
4T 3 7£ Marasco 5™ 5% # 89 RCT F 49 A\ B # 46 ] ,
SSRF WLk 5 & 2 d W3t AT, 41 1 T E Bk b
BREHR AN 330, WA LA e 3 d AT A
SSRF %¢ 3 d VA b Al 3 A B I BA BB 48 42, ICU B [H] |
fE [ B 8] 45 42, B 97 %% B K. Pieracci By
1% RN EES514), b T EH(<1d),
o (1~2 d) #2831 (3~10 d)SSRF #y 45 &, & L%
Ja 1d WATSSRF 46 48 F K &t [, & 7~ ) R 4 0y 4
R, Bk, FE3dNATSSRFE AR LEER 5,
Efr LAk MERRFAEFLREAEX —
B AR At T A B A S 17 B A SF
B 3 DA AN B o B4, o AL R AR AT LR B E
BT ETFLEFHNADLEFIE, &2 HE
EURAAREEF B BITREN AL EHEX
A & oA 5] 4 BT o B AR AL, A3
BapmiE s ¥R BEEATHEE A,
RERFRRE, MEEE NI TEBRETFRTAN
BAEH BN FREHZ 7940, LR KA ) 3~7d
RAMEBHFANKERE, EZHAEETHE
JME A, Bt 1B 5 K, R — E R TR B
3.2.3 FAFK

FMFREESZIL: (D FF 5 F A2 N AR
o Bl B A LA ey B AR A (I BRIEF);
(DRTHEBMENAGGEANBRIESR).

FHFAMORHHEN : 2 FBEARX R
7 /8 31 B Fa i s W, R U B I R BE BRSO\ B
o RETEAT LB AN ZF R 0kt Fna x
BT EMWR., WEFWLET KR4 N0
AGINED CSEINPAC e X I At D
77 (a2 JE G %)™ . SSRF F R K 7 # A — ##
AUERWME., WREFAMEFHFRF A
NBEAFE ARERSMMFH B e NB L F T 9
Y uNE KT e N E R T e g,
Greiffenstein 2 AR 35 B & & 3 % & 60 B B L %)
S, RBAARE A, LD FARANME N A
ELRITH =M E AR I F AR BN,
LR e R BB B AR B RSN K i o
BOEAMMT S ZANEMENE BRI E A
o FAMUA T BN ARYE A BB AL
BRENMONE NREEEXRI TEHATY
T, E AN &R R E EN, B 2B



- 870 - BG4 2021 4F 10 A% 37 %55 10 1) Chin J Trauma, October 2021, Vol. 37, No. 10

FA,EERPBEKEE, AT ZANET
DXNEANBHEEAMNAGIFT ,ZETVL =4, #
AT EENRFEFRER, LEREE S
BHRENA BN BT o N kR F
FHRNMARINAZEERETA ZBENL A, #
R 7 WL LB BB R BR AL, 00 BE B T 8 o A
A (E)EEM. | TE BRI R R, R
AMAREEAMEE NEE 7 EHFATEH
A BEWWKE . B E RN EEAR SR
BAERARHAN EERMBRFRTARS B E
AR () s M o B, T 8 Mg B 1 R R
5| 28 HE N\ M 0 M B R AR Ok (i), FE R LA A M
BB TE YA K N A O IR I B AT
T, A6 Bk R R AR i R BE R, A N B E R
B G E E R A5 R E

MEIFAREFZL : (1) 2 VUITH SSRF A # 4
BERARMER(MAHEE); (BN LM ERT
SSRF (I 44 %) .

Ha f& 55 T #% £ SSRF & B # 77 &, B & FF 7%
SSRF A o % BY & | B9 JF 45 #n 2 4 2 42 T SSRF. Jig
RS T A SSRE B A L TR % F AW B /A B #
BB BT T AL, AR R R R T RO BRI R
/D B EE L v e R AR A 5 R R A ARG I Y
145 5 8 % B ARAR 5 AL AR Fn B IR B B Ak T 51 A2
WAE R AALE, X E M EhAHER T
CHREMBEMENRG REARER BHE
R TAEE

4 9% T SSRF £ 48 2 M 5 5 T T R & &
ey g i EE, ik kAR ES T SSRE
Pk T I H SSRF A o 4 BY £ F B R 45, & 18 F R AL
BRE) VEAREEEE,FHARAMNEZRET
S ol B BE AR, RN B B N &M LT KR
M(EEAE)FITFARENIE, 2HEEFEHE
R, A M ST SSRF £ 7 1y, B W 435 A 48 X i
W B AT, B A B A A 4 XA M ST SSRF i
THE F AR B Y B 2 AR, R LI B BT
B, AR AL DL 2R A
3.2.4 MEEIFAEEHLLE

EERER:(DFFH(EEmBE), 5 g
A E (MBRIER); Q)& FHF(EMM), 2
WHEESREAEFR(MEHE);(3)%F 1,2,
NARHEFRAENFR, EFREFEAT, 0¥
B AL E G R N AR AR A KR SR

VSR, T AT A B A B R R (LR 7% ) 5 (4) BB
MR 2.5cm AN BB A0 I & & FELFA
W E e (IRt % ) 5 (5) B 2hBr 8 4 ¥7 DA 3t B 2 2|
HREIMEREL(MEHEE).

MERFBLAEANRAR R ZRFFAN
ERarHELZRNER. F1,20EMERRE,
T FE,SHERK, EE 12 EHMCAEEN
d g E, FARNGA MRS E L1240 F B
THM, BRI RAD Bk, R
A AL ST B E MR SR
G R0 N RT3 Ve
FANBEE®™, WERHHBLAAELELF
Wy, MR EHATE R, N TR R R A E, MR
EFRMTHEF A RGE R, Bk, FRE
RHRMFABGZ G FHEZEFTEEZN, 5
ful Fo gk AL By B B AT R KA R BI 2L, B E S E
R, METRES, EERHALENE G R
WEs, —EMEERHT e MA, el TER
WA R mE S AR LT A5, BB B
B EIREFNEERE, B, BAWH
HHRPREZHAATFREEHFH T EAM
M, RAEF-—REFEHF LHAT-LEE,LE
o Jl A RS R B BT B 7 R OF T A B e
BB, i EEEMET. REEXRFETR
R EE K, X AT X R R E B
BmARHEARE, FFRALN,FEEF A
<F Hh B A B AR R Z(54%) 5= B R R 47 (23%)
2 EMEMN G A BB EHRA L, B
i 8 AR VT #E % v R R IR B M L B b, 7 EE AR R AL
TA KM EHFAERTRIAEL . EFFH
BN, BB B R TR B MR T R R M
T A 3% Fim J0 B0 A1 477 T B R B B IR BT M, LR B
ERY ANEEMENHEMBTLNEER .

L F Y & W SRR R BB K (2.5 em),
AANMECEZRRT URTHE ZHFHRA R
BMREE, M THARRNEE B EF I
WA F A EEAAER R LA E
BALHBENETUY RBEERGEEREF
o F ARTGAE™ o BB AL 2 A B P DL R R AR AR
Wt 6% kB R, &I RE BT LKA
AR AT — I B £, (A7 A2 % vh B B R R 1 B R
K, B RTS8 38 A A K B 5 RIE 5L 4R B HCR B AT
AR R AT B E R



FrAE Q4R 2021 4F 10 A %5 37 #:%% 10 1] Chin J Trauma, October 2021, Vol. 37, No. 10 - 871 -

3.2.5 WEEF AR H#HEF

R (1) B & & 3 71 F A R B
WRIATE E(TARIEE); (2) % H 2% HIEHEE
P SSRF # 2| Jik & W & i B 7 7 2 5 % f B € (1B %
) (3) A TR, A AR T URBEE
o oy 5 e o] S (T3 ) 5 (4) 88 09 Bl B AR
B AT TR T E A R (IR
#HE) o

Fh BB AW B E 7 A GE A E R E R
WE E A R IRIENE T R AN EE
LR

B F T E EARYE E E AR E E 7 R R B
BB E A AR R AT B e, AR E AR E
BAR 4 K& KA E A E R A E R
TR AT I 2 IR AR E 0 0 BB K E A R F K
BB WRZERER N ERT &, AR
Bottlang %'/ 48 6 AR 48 B Bt £ 4 ) 2 4 M kT
WEHANEE RS, BHRRER T ERHE
M R BB AT, S A R R B R AR 46 B AL E 3T R A
R e — KA AR ENRSEATHRE, BT &
o BB AR AR HF AL BT o T R B LT R
G2, A HH &G A E R B AE E R A AR T G AR
W, A — AR B AR 4T A0 B Fr 4k i B AR
HOHARFEB RN EE ., 5K P HEF RN AT
EEdKERECHFELRMEZEATI, BEHER
T, BR S B EFIERKEERREAT B
WASWKE . B4, EFI W R T FF I
FERAARBATEAANTEREEZE, BRIEL
AT WE N\ FEFREERETE, EF AL
YRR G, ER AR I, B ERRA
I, 3E T %R B & F A7 e B (B R
ZE| AR E BN ARG, L FEA R ERE
AE B A RO N T s B B s R
TE5MEMAARRZAEEES , ZR AR B
MEZLBIHNBS,FRFEEE LG, 5
B BE F B AR T E I G AR E
FEARRAR I, UK E B %58, T ) & B A
B BT 3 I T AM B T AREROR, A AT A
FhE I BE,

BAREE R &L EEER(FDA) B T #h
) SSRF % 4t 3% H 45 7l 7 B0 A B AR AR B AL E (4 &
B NER), BiH 5 EMEE . &BKT /R
BB BRENROHRAREE TAEE

W R EIHATI . PRSI B 30 BRAS AL F 40 12,
N HBEEM BN ERE, AFARMET —
MR EEE RS, BIARAAET R E E
BT & R, B E AR R B AN R R R
3B, LR EEZWEMMEFRE 26, EibEk
Yh, AT B B AT E e A S R RO EL R Ay
BB, UAfE E E F E, {2 Choke &7 #F % 4 &
NREE T EREREEMEFREEN N F, K
A DU AT BB B AR, R R XK
FEEHREELAZR, Bk, BT A RE
FE, DA v T B AR AT B U 2R AR A & O K E

B A E R R KA SR, I EEH AR
WA U TWMAR &, R 8 5 B 4K10 12
bhmRE, BERNA Z ERFE B EE
AR 8RR E R AR R AT,
HART MR, T RFARE ., H#E =M
e AHERLEELRFAREES KEBEW
B A N o AN B
E Al K % %ty SSRF IiE 4% #F & Fl B9 b 52 404K An
WK 4T [ P20 R AR, 4n R 3R 1T
b METEE I HEFRELE NEA LR
L R

T8 A E E, B OB M G I KO3 & A AR
FTRETEAREL, EANEMHFHAEE,H
WXHEAFRBE-AEEE, T35 FEHEEE
E AR B Ao ®., A, HEENEZT
aON AlAEN BER T BRI S W R R
F WY A R AT — AR R
FET AR KA AL E E A, XA
WE E Tk e WA B R A E E PR AR BRI R
BREATHREMEEFHRS™, TREBFTHER
LB R A WF AR, B RN T A5 M A B F
AL, e g8 X TR A B AT SR R E AT BB
o A B /N R R R IR
3.3 MEEFENAFBRGNAE
3.3.1 fdifs A M

EFERR: (1) A& &4 I8 & g o (20) ] M
(>300 ml) H. 4 45 4EAT B & & 37 W B E R oy B &,
HWSSRF P # AT R E(TARER); (2) W
BRERERRGEETRHERRES ATHERE,
AT SSRFCHI 43 % ) 5 (3)SSRF B #n R & I g i i
ZHL N FLEREARG e (RER)

FhE BT B E G du e (20 A K & F



- 872 - BG4 2021 4F 10 A% 37 %55 10 1) Chin J Trauma, October 2021, Vol. 37, No. 10

DEMHK, MEFHBERS 3K M ()R
Fi o L) A o AR RS ARAE LM B B A 12 R
MEEH 2R EERNEHFF LI H6.7%.
24.9% K 81. 4% th 4 7t & it g Ao (30) A K (339 1)),
8260 7] (76.7%) B # F ZAT M I A K 5] %
A Lin %74 3t 1621 1] B9 3 A0 45 & F B — T
BB A FI R A RS, A R &
i BBy R . 190 £ B Rl ARt e £ ol (AT HE
MR R 4E R KU, 20 4N P 328 49 o B AR, B 4
167 1] % 5 M Hg 47 (71 R A5 /A6 A5 ) B 3, Bk M & 4 &
7 26. 8%, 6|47 J& i g 3 K& fk B 6y A S TN B & A
R FE IR E T 2254, MR AR
BT WEL™ . Bk, BB F 56 & B (5300 ml)
Fo(H)A M EHIAES/TSSRF Y £, E W AR+ ¥
HATH E AR B AP, B W2 E R &4 MR
&% i 34 R AL FE i v o b S A% Y 4 Bl
LB B KX B ER A RE AT LEN
HRABIT . B A ER B eI R R
BORFRAAFHABMBERE, N EENLE N
R B . AR M AR R T AT M AR
EH AKEEALERMERARI RYE.

3.3.2 HGRAH

HEER: & &7 2>10 mm B, K A AR
M, FE AR (MAEE).

E G MR ERNFANEARN, FEFERTF
SSRF. 7t SSRF it & L & B & # f o B 2 . — %
KA, BN (<10 mm) 8 By & F 3719 1 38 % 9T DASE 3T
FEE| B ALK F], T A B B AR >10 mm &y & 37 8] 1R
AR E, AL REFT. aRBEY Tl
R A 4y XA B TR B A R MR B RE AT A N
AR ET BEMARRE R T RSN
fro Fibs K FAT A SR, T B BN %% 2
AINBER . EWEEE FHSE BHEEMEE
e, BERANE-—HEFRR -—BAFEFA
FE,NTRYED LT K
3.3.3 MEMA B HH

= - WARRCR N R 3 INSEE AN &
A0 SR R 3K B R R I B B B E R
BB SR AR . A RER R RS E, TR R ALK
WA (B F HREEBEMEGHR(TARER).

ERNCE R R NS E AN E
JiAD R R ARk B, DU I A B e R
B AN B SR AR . SRR TR M Ak AR 4R Y

F B S AT B BB, DAV & R /N AL D Bl Bk A . Am
RBBMA G E, THEF WL RGO A
RS -§ Uk 2 SuRa

4 AR

RER A QG EMEEIFARETRME
A AR, AP HENEREILA X
MAZHLFR LT RZ LR BLEEREN, KIE
BIEEFEMNP RN RAREZTN . MEXCG
WHEBRIHNFRAETHARNEN, URESHRE
Wle KT AR A, BT R R T2
B, AFRRENFATEZEN, FENEEK
o EERBRIEY  BHEREFE M E R,
I R IE AR % &, SLAR AR B U0 R A A 3R

Ik A SR (e y R Y e IEnRU S

AR EE B AN R B LR UR L R 4 T 0
TS X BT ERR T RS R R kAL R L B TR
55 B R AR R IR PO R R IR R
PR WS HHAT AIT R BT R IR TR AR A 3 LT T4
TSI AT N AR/ IRTE ORISR 5 R B
i

EFETEAER  FrAEHE S 51030 Mo £L 4 30 SCiiE R
53T B SCRE B FOLR b 0 SCES R 5 0 e SCiR
5 s #R5E IC A SR BT GBSO R ME R

2 % x

[1] Martin TJ, Eltorai AS, Dunn R, etal. Clinical management of
rib fractures and methods for prevention of pulmonary complica-
tions: a review [J]. Injury, 2019, 50(6) : 1159-1165. DOI:
10. 1016/j. injury. 2019. 04. 020.

[2] He WW, Yang Y, Wu WM, etal. Chest wall stabilization
(CWS) in China: current situation and prospect [J]. ] Thorac
Dis, 2019, 11 Suppl 8: S1104-S1148. DOI: 10. 21037/jtd.
2019.03. 31.

[3]  Majercik S, Cannon Q, Granger SR, etal. Long-term patient
outcomes after surgical stabilization of rib fractures [J]. Am J
Surg, 2014, 208 (1) : 88-92. DOI: 10. 1016/j. amjsurg. 2013.
08. 051.

[4] Bemelman M, Poeze M, Blokhuis TJ, etal. Historic overview
of treatment techniques for rib fractures and flail chest[J]. Eur
J Trauma Emerg Surg, 2010, 36(5) :407-415. DOI: 10. 1007/
s00068-010-0046-5.

[5] Brasel KJ, Moore EE, Albrecht RA, etal. Western trauma
association critical decisions in trauma: management of rib
fractures|J]. J Trauma Acute Care Surg, 2017, 82(1):200-203.
DOI:10. 1097/TA. 0000000000001301.

[6]  Kasotakis G, Hasenboehler EA, Streib EW, etal. Operative
fixation of rib fractures after blunt trauma: a practice management
guideline from the Eastern Association for the Surgery of
TraumalJ]. J Trauma Acute Care Surg, 2017, 82(3) : 618-626.
DOI:10. 1097/ TA. 0000000000001350.



BRI 4% 2021 4E 10 A 55 37 %55 10 1 Chin J Trauma, October 2021, Vol. 37, No. 10 - 873 -

(7]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

SEEE, WRRI . BICEPERD A ST R AL ) AR AR T L R
(2017 4ERRO LI L. v R O it A AP R %K, 2018, 25(5)
362-367. DOI:10. 7507/1007-4848. 201710008.

Pieracci FM, Majercik S, Ali-Osman'F, et al. Consensus statement:
surgical stabilization of rib fractures rib fracture colloquium
clinical practice guidelines[J . Injury, 2017, 48(2):307-321.
DOI: 10. 1016/j. injury. 2016. 11. 026.

Oxford Centre for Evidence-Based Medicine. Explanation of the
2011 OCEBM levels of evidence[ EB/OL]. [2021-05-25]. https://
www. cebm. ox. ac. uk/resources/levels-of-evidence/ocebm-lev-
els-of-evid ence.

Demetriades D, Tnaba K. 8145 2 % 0F Ak 53697 T (M.
R, aREM, FNCE, AF, B TG dbET BRI R,
2019:41-42.

Henry TS, Donnelly EF, Boiselle PM, et al. ACR appropriateness
criteria® rib fractures [J]. J Am Coll Radiol, 2019, 16(5S) :
S227-8234. DOI:10. 1016/j. jacr. 2019. 02. 019.

Battle C, Hayward S, Eggert S, et al. Comparison of the use of
lung ultrasound and chest radiography in the diagnosis of rib
fractures: a systematic review[J]. Emerg Med J, 2019, 36(3):
185-190. DOI:10. 1136/emermed-2017-207416.

Zhou XT, Zhang DS, Yang Y, et al. Analysis of the advantages
of 3D printing in the surgical treatment of multiple rib fractures:
5 cases report [J]. T Cardiothorac Surg, 2019, 14 (1) : 105.
DOLI: 10. 1186/s13019-019-0930-y.

Zhou XT, Zhang DS, Xie ZX, et al. Application of 3D printing
and framework internal fixation technology for high complex rib
fractures [J]. J Cardiothorac Surg, 2021, 16 (1) : 5. DOI:
10. 1186/513019-020-01377-8.

Pedraza R, Chan EY, Meisenbach LM, et al. Usingelectromagnetic
navigation for intraoperative rib fracture localization during rib
plating: a case report [J]. Int J Surg Case Rep, 2018, 53:
386-389. DOI:10. 1016/j. ijscr. 2018. 11. 029.

Zhang Q, Song L, Ning SN, et al. Recent advances in rib fracture
fixation [ J]. J Thorac Dis, 2019, 11 Suppl 8: S1070-S1077.
DOLI: 10. 21037/jtd. 2019. 04. 99.

HETC, FRELE, WRER, AF . EM RS IRTT 5 TG
XFHBFFEL) ] BIUEAMEH 2R, 2009, 11(3):196-199. DOI:
10. 3969/j. issn. 1009-4237. 2009. 03. 002.

Tanaka H, Yukioka T, Yamaguti Y, et al. Surgical stabilization
of internal pneumatic stabilization? A prospective randomized
study of management of severe flail chest patients[J]. J Trauma,
2002, 52(4):727-732. DOI: 10. 1097/00005373-200204000-
00020.

Granetzny A, Abd El-Aal M, Emam E, etal. Surgical versus
conservative treatment of flail chest. Evaluation of the pulmonary
status[J]. Interact Cardiovasc Thorac Surg, 2005, 4(6):583-587.
DOLI: 10. 1510/icvts. 2005. 111807.

Marasco SF, Davies AR, Cooper J, et al. Prospective randomized
controlled trial of operative rib fixation in traumatic flail chest[J].
J Am Coll Surg, 2013, 216(5) :924-932. DOI:10. 1016/j. jam-
collsurg. 2012. 12. 024.

Jayle CPM, Allain G, Ingrand P, et al. Flail Chest in polytrau-
matized patients: surgical fixation using stracos reduces ventilator
time and hospital stay [J]. Biomed Res Int, 2015, 2015:
624723. DOI:10. 1155/2015/624723.

Pieracci FM, Lin Y, Rodil M, et al. A prospective, controlled clini-
cal evaluation of surgical stabilization of severe rib fractures [1].
J Trauma Acute Care Surg, 2016, 80(2):187-194. DOI:10. 1097/
TA. 0000000000000925.

Liu T, Liu P, Chen JJ, etal. A randomized controlled trial of

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

surgical rib fixation in polytrauma patients with flail chest [71.

J Surg Res, 2019, 242:223-230. DOI: 10. 1016/j. jss. 2019.

04. 005.

Leinicke JA, Elmore L, Freeman BD, et al. Operative management
of rib fractures in the setting of flail chest: a systematic review
and meta-analysis [J]. Ann Surg, 2013, 258 (6) : 914-921.

DOI:10. 1097/SLA. 0b013e3182895bh0.

Slobogean GP, MacPherson CA, Sun T, etal. Surgical fixation
vs nonoperative management of flail chest: a meta-analysis[J].
J Am Coll Surg, 2013, 216(2) :302-311. el. DOL: 10. 1016/j.
jamcollsurg. 2012. 10. 010.

Coughlin TA, Ng JWG, Rollins KE, etal. Management of rib
fractures in traumatic flail chest: a meta-analysis of randomised
controlled trials[J]. Bone Joint J, 2016, 98-B(8):1119-1125.
DOI:10. 1302/0301-620X. 98B8. 37282.

Swart E, Laratta J, Slobogean G, etal. Operative treatment of
rib fractures in flail chest injuries: a meta-analysis and
cost-effectiveness analysis[J]. J Orthop Trauma, 2017, 31(2):
64-70. DOI:10. 1097/BOT. 0000000000000750.

Liang YS, Yu KC, Wong CS, etal. Does surgery reduce the
risk of complications among patients with multiple rib fractures?

A meta-analysis [J]. Clin Orthop Relat Res, 2019, 477 (1) :
193-205. DOI:10. 1097/CORR. 0000000000000495.

Tignanelli CJ, Rix A, Napolitano LM, etal.

between adherence to evidence-based practices for treatment of

Association

patients with traumatic rib fractures and mortality rates among
US Trauma Centers [J]. JAMA Network Open, 2020, 3(3) :
€201316. DOI:10. 1001/jamanetworkopen. 2020. 1316.
Caragounisa EC, Fagevik Olsénb M, Granhed H, et al. CT-lung
volume estimates in trauma patients undergoing stabilizing surgery
for flail chest[J]. Injury, 2019, 50(1):101-108. DOI:10. 1016/
j. injury. 2018. 10. 016.

Ingoe HM, Eardley W, McDaid C, et al. Epidemiology of adult
rib fracture and factors associated with surgical fifixation: analysis
of a chest wall injury dataset from England and Wales[J]. Injury,
2020, 51(2):218-223. DOI: 10. 1016/j. injury. 2019. 10. 030.
Chien CY, Chen YH, Han ST, etal. The number of displaced
rib fractures is more predictive for complications in chest trauma
patients[J]. Scand J Trauma Resusc Emerg Med, 2017, 25(1):
19. DOI: 10. 1186/s13049-017-0368-y.

Pieracci FM, Leasia K, Bauman Z, etal. A multicenter,
prospective, controlled clinical trial of surgical stabilization of
rib fractures in patients with severe, nonflail fracture patterns
(Chest Wall Injury Society NONFLAIL) [J]. J Trauma Acute
Care Surg, 2020, 88(2):249-257. DOI: 10. 1097/TA. 000000
0000002559.

Wu WM, Yang Y, Gao ZL, etal. Which is better to multiple
rib fractures, surgical treatment or conservative treatment? [J].
Int J Clin Exp Med, 2015, 8(5):7930-7936.

Kane ED, Jeremitsky E, Bittner KR, et al. Surgical stabilization
of rib fractures: a single institution experience [J]. J Am Coll
Surg, 2018, 226 (6) : 961-966. DOI: 10. 1016/j. jamcollsurg.
2017. 11. 008.

Lin HL, Tarng YW, Wu TH, etal. The advantages of adding
rib fixations during VATS for retained hemothorax in serious
blunt chest trauma-a prospective cohort study [J]. Int J Surg,
2019, 65:13-18. DOI: 10. 1016/j. ijsu. 2019. 02. 022.
Khandelwal G, Mathur RK, Shukla S, etal. A prospective
single center study to assess the impact of surgical stabilization
in patients with rib fracture [J]. Int ] Surg, 2011, 9 (6) :
478-481. DOI:10. 1016/j. ijsu. 2011. 06. 003.



- 874 -

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

[53]

rhAERI 2% 2021 4E 10 A 45 37 %55 10 ] Chin J Trauma, October 2021, Vol. 37, No. 10

Chot J, Tennakoon L, You JG, et al. Pulmonary contusions in
patients with rib fractures: the need to better classify a common
injury[J]. Am J Surg, 2021, 221(1):211-215. DOI:10. 1016/
j. amjsurg. 2020. 07. 022.

Miller C, Stolarski A, Ata A, etal. Impact of blunt pulmonary
contusion in polytrauma patients with rib fractures [J]. Am J
Surg, 2019, 218 (1) :51-55. DOI: 10. 1016/j. amjsurg. 2019.
01.027.

Jiang YH, Wang X, Teng LX, etal.

effectiveness of surgical versus nonsurgical treatment for multiple

Comparison of the

rib fractures accompanied with pulmonary contusion [J]. Ann
Thorac Cardiovasc Surg, 2019, 25(4):185-191. DOI: 10. 5761/
atcs. oa. 18-00295.

Vana PG, Neubaue DC, Luchette FA. Contemporary management
of flail chest[J]. Am Surg, 2014, 80(6):527-535. DOI:10. 1177/
000313481408000613.

He Z, Zhang DS, Xiao HP, etal. The ideal methods for the
management of rib fractures[J]. J Thorac Dis, 2019, 11 Suppl
8:51078-51089. DOI:10. 21037/jtd. 2019. 04. 109.

Prins JTH, Van Lieshout EMM, Ali-Osman F, et al. Outcome
after surgical stabilization of rib fractures versus nonoperative
treatment in patients with multiple rib fractures and moderate to
severe traumatic brain injury (CWIS-TBI) [J]. J Trauma Acute
Care Surg, 2021, 90(3):492-500. DOI:10. 1097/TA. 00000000
00002994.

Su YH, Yang SM, Huang CH, et al. Early versus late surgical
stabilization of severe rib fractures in patients with respiratory
failure: a retrospective study [J]. PLoS One, 2019, 14(4) :
€0216170. DOI:10. 1371/journal. pone. 0216170.
Pieracci FM, Coleman J, Ali-Osman F, etal.
evaluation of the optimal timing of surgical stabilization of rib
fractures[J]. J Trauma Acute Care Surg, 2018, 84 (1) : 1-10.
DOLI: 10. 1097/TA. 0000000000001729.

SN, ARE L, KW, . P2 M e A B 44 o
SEHRYTT]. A4, 2013, 29(4) :343-347. DOI:
10. 3760/cma. j. issn. 1001-8050. 2013. 04. 014.

ittt , s, e, & ZRMEEFEE T ARG I
Vil FARIGRIITE )] EHEER2E, 2020, 43(7):407-412.
DOI:10. 19842/j. enki. issn. 0253-9934. 2020. 07. 006.

Edwards JG, Clarke P, Pieracci FM, et al. Taxonomy of multiple

A multicenter

rib fractures: results of the chest wall injury society international
consensus survey|J|. ] Trauma Acute Care Surg, 2020, 88(2):
e40-e45. DOI:10. 1097/TA. 0000000000002282.

Taylor BC, French BG, Fowler TT. Surgical approaches for rib
fracture fixation[J]. J Orthop Trauma, 2013, 27(7) :e168-e173.
DOLI:10. 1097/BOT. 0b013e318283fa2d.

Greiffenstein P, Tran MQ, Campeau L. Three common exposures
of the chest wall for rib fixation: anatomical considerations[]J].
J Thorac Dis, 2019, 11 Suppl 8:51034-S1043. DOI:10. 21037/
jtd. 2019. 03. 33.

Taylor BC, Fowler TT, Reddy H, etal. Functional outcomes
after muscle-sparing fixation of flail chest injuries[J]. J Orthop
Trauma, 2019, 33(7) :366-369. DOI: 10. 1097/BOT. 000000
0000001456.

Schots JPM, Vissers YLJ, Hulsewé KWE, etal. Addition of
video-assisted thoracoscopic surgery to the treatment of flail
chest [J]. Ann Thorac Surg, 2017, 103 (3) : 940-944. DOI:
10. 1016/j. athoracsur. 2016. 09. 036.

Pieracci FM. Completely thoracoscopic surgical stabilization of
rib fractures: can it be done and is it worth it? [J]. J Thorac

Dis, 2019, 11 Suppl 8:51061-S1069. DOI:10. 21037/jtd. 2019.

[54]

[55]

[56]

[57]

[58]

[59]

[60]

[61]

[62]

[63]

[64]

[65]

[66]

[67]

[68]

[69]

[70]

01. 70.

Pieracci FM, Johnson JL, Stoval RT, et al. Completely thoraco-
scopic, intra-pleural reduction and fixation of severe rib fractures|J1.
Trauma Case Rep, 2015, 1(5-8):39-43. DOI: 10. 1016/j. ter.
2015. 10. 001.

TR T, TREEER, B, 45 SUs &M T A BT E R
FET NI AT 2 B AR B RIS R LD D vl L o L A6 A R
I R &, 2013, 20(3) : 362-364. DOL: 10. 7507/1007-4848.
20130107.

Ke SK, Duan HB, Cai Y], et al. Thoracoscopy-assisted minimally
invasive surgical stabilization of the anterolateral flail chest using
nuss bars [J]. Ann Thorac Surg, 2014, 97 (6) : 2179-2182.
DOI:10. 1016/j. athoracsur. 2013. 08. 066.

Marasco S, Saxena P. Surgical rib fixation-technical aspects|J ].
Injury, 2015, 46(5):929-932. DOI: 10. 1016/j. injury. 2014.
12. 021.

Pieracci FM, Rodil M, Stovall RT, et al. Surgical stabilization
of severe rib fractures [J]. J Trauma Acute Care Surg, 2015,
78(4):883-887. DOI: 10. 1097/TA. 0000000000000581.
Marasco S, Liew S, Edwards E, et al. Analysis of bone healing
in flailchest injury: do we need to fix both fractures per rib?[J].
J Trauma Acute Care Surg, 2014, 77(3):452-458. DOI:10. 1097/
TA. 0000000000000375.

AN Al KO B HE R S [T ). RIS R
2011, 13(2):187-188. DOI:10. 3969/j. issn. 1009-4237. 2011.
02. 035.

Gao EJ, Li Y, Zhao TC, et al. Simultaneous surgical treatment
of sternum and costal cartilage fractures[J]. Ann Thorac Surg,
2019, 107(2) : el119-e120. DOI: 10. 1016/j. athoracsur. 2018.
06. 044.

Sollender GE, White TW, Pieracci FM. Fracture of the costal
cartilage: presentation, diagnosis, and management[]J]. Ann
Thorac Surg, 2019, 107 (4) : €267-e268. DOIL: 10. 1016/j.
athoracsur. 2018. 08. 076.

Bottlang M, Walleser S, Noll M, et al. Biomechanical rationale
and evaluation of an implant system for rib fracture fixation[J].
Eur J Trauma Emerg Surg, 2010, 36(5):417-426. DOI:10. 1007/
s00068-010-0047-4.

Bottlang M, Long WB, Phelan D, etal. Surgical stabilization
of flail chest injuries with MatrixRIB implants: a prospective
observational study [J]. Injury, 2013, 44(2) :232-238. DOI:
10. 1016/}. injury. 2012. 08. O11.

Lafferty PM, Anavian J, Will RE, etal. Operative treatment of
chest wall injuries: indications, technique, and outcomes [J].
] Bone Joint Surg Am, 2011, 93(1):97-110. DOI: 10. 2106/
JBJS. 1. 00696.

TRIRH, B0, AT, 55, s BRUTOR e A 52 i 4
BRI Y], RS RS, 2019, 28(2):232-235.
DOI:10. 3760/cma. j. issn. 1671-0282. 2019. 02. 021.

Zhang XF, Guo ZQ, Zhao CC, etal. Management of patients
with flail chest by surgical fixation using claw-type titanium
plate[J]. J Cardiothoracic Surg, 2015, 10:145. DOI:10. 1186/
s13019-015-0363-1.

Yang Y, Dong LW, Wang J. Memory alloy embracing fixator in
treatment of multiple fractured ribs and flail chest[J]. World J
Emerg Med, 2010, 1(3):212-215.

Sales JR, Ellis TJ, Gillard J, et al. Biomechanical testing of a
novel, minimally invasive rib fracture plating system[J]. J Trauma,
2008, 64(5):1270-1274. DOI:10. 1097/TA. 0b013e31804a7fd5.
Casha AR, Camilleri L, Manché A, et al. Internal rib structure

can be predicted using mathematical models: an anatomic study



BRI 4% 2021 4E 10 A 55 37 %55 10 1 Chin J Trauma, October 2021, Vol. 37, No. 10 - 875 -

comparing the chest to a shell dome with application to under- blunt trauma [J]. Eur J Cardiothorac Surg, 2003, 23 (3) :

standing fractures [J]. Clin Anat, 2015, 28 (8) : 1008-1016. 374-378. DOI:10. 1016/s1010-7940(02)00813-8.

DOI:10. 1002/ca. 22614. [78] LinFC, LiRY, Tung YW, et al. Morbidity, mortality, associated
[71] Choke A, Wong YR, Joethy JV. Biomechanical comparison of injuries, and management of traumatic rib fractures[J]. J Chin

monocortical and bicortical plate fixation for rib fractures in a Med Assoc, 2016, 79(6):329-334. DOI: 10. 1016/j. jcma. 2016.

cadaveric model using a locking plate system[J]. J Thorac Dis, 01. 006.

2019, 11(12):4966-4971. DOI:10.21037/jtd. 2019. 12. 31. [79] DuBose J, Inaba K, Okoye O, et al. Development of posttrau-
[72] AR, RO, Z8UR, & B TOBRERN e iRy matic empyema in patients with retained hemothorax: results of

PV RE[T ], rhAE RO LA AR R, 2005, 21(1):23. a prospective, observational AAST study [J]. J Trauma Acute

DOLI: 10. 3760/cma. j. issn. 1001-4497. 2005. 01. 024. Care Surg, 2012, 73(3) :752-757. DOI: 10. 1097/TA. 0b013e
(73] fRBH, Fe5tse, 2/, 45 L4245 SRR I8 -1 31825¢1616.

BT AE N IE K F ARG (1], A2k, 2012, 28(6) - [80] Wang WH, Yeung KWK. Bone grafts and biomaterials substi-

533-536. DOI:10. 3760/cma. j. issn. 1001-8050. 2012. 06. 014. tutes for bone defect repair: a review[J]. Bioact Mater, 2017,
[74] X7k, Fa7, REE, 5. Bk -8 a7 % M Fin 2 2(4):224-247. DOI:10. 1016/j. bioactmat. 2017. 05. 007.

KM I]. healfided, 2013, 9(7) : 650-652. [81] SannaS, BrandoliniJ, Pardolesi A, et al. Materials and techniques

DOI:10. 3760/cma. j. issn. 1001-8050. 2013. 07. 019. in chest wall reconstruction: a review[J]. J Vis Surg, 2017, 3:
[75] Helzell, Long W, Fitzpatrick D, et al. Evaluation of intramedullary 95. DOI:10. 21037/jovs. 2017. 06. 10.

rib splints for less-invasive stabilisation of rib fractures[J]. Injury,
2009, 40(10):1104-1110. DOI:10. 1016/j. injury. 2009. 06. 004.
[76] Marasco SF, Sutalo ID, Bui AV. Mode of failure of rib fixation with A3 Bkt

LA 3, 3Ok, 5 =g, &5 QB E 4 T AR P EL X

Ol H 491 :2021-06-04)

absorbable plates: a clinical and numerical modeling study[ ] ].

J Trauma, 2010, 68(5) : 1225-1233. DOI: 10. 1097/TA. 0b013

3181d27cab. 2021 b [, Al 2, 2021, 37(10) : 865-875. DOIL:
[77] Liman ST, Kuzucu A, Tastepe Al, etal. Chest injury due to 10.3760/cma.j.cn501098-20210604-00327.

S R
(PG EIFNERREHEERAE TR ERIHA

(R AR A ) e B P R S E F 201948 1 A 7 H IE2C 14k, B ML < hitp://emaes.medline.org.cn (B W H AR R
%23 F T http/www.cma.org.cn HTEZE MR 55 " R2 0 A PIAELR B/ M H " HEA) o BT R GE R i BRBRIE LN T o

1 ARTSIEEE RS A HEAR 23 08— S S (5 AR

2 QURAFE SRS R, AR B R O U AR SO R X, pid R 52 TR
Yo THTERE AR B SRR T TR LA SR IR 4 DL S 0] B 25 0 M A 5 e TR 4 i A R R G

3 WCREFEE AL W R R LA AR B KR R T — AR AN L R R, B B AL S AR
SIS

4 ORRBEHEL S R, 1 el AN HRWOE R T, FHAE R

5 WL LT IEANREFT I R S I G A IR IR 2E S 4G I R R BE R S (http://emaes.medline.org.cn ) , % 56 & 5K
T R GE, A O W A A A B AR 1

6 AT LUE S RGEVEA T E R 2 R AT R 2 LS I R A A T R AR A

P 245 0L T AR, 21 aE P A 1) L, 37 A ) A T 0 - 023-68818654 , Email : zheszz@163.com.



