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[ Abstract] Objective To compare the clinical effect in treating flail chest patients complicated with respiratory
failure between external thoracic fixation and internal fixation of claw—type pure titanium rib bone plate. Methods From
February 2016 to August 2018, a total of 150 flail chest patients complicated with respiratory failure that caused by severe blunt
chest injury and multiple rib fracture were selected in the Third Hospital of Hebei Medical University, and they were divided into
control group (n=69 ) and observation group (n=81) according to the operation methods. Based on conventional symptomatic

treatment, patients in control group were treated with external thoracic fixation, while patients in observation group were treated
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with internal fixation of claw—type pure titanium rib bone plate. ICU stays, duration of mechanical ventilation, hospital stays,
index of pulmonary function ( including FVC, FEV,, PEF and TLC ) 2 months after surgery, hemodynamic parameters ( including
CVP, CI and EVLWI) before surgery (TO) , 3 hours after surgery (T1) , 24 hours after surgery (T2 ) and 48 hours after
surgery (T3) , serum levels cystatin C before and after surgery, blood—gas analysis results (including T¢cPCO,, PaCO, and
Pa0, ) before surgery and 3 days after surgery were compared between the two groups, and incidence of complications was
observed during treatment. Results (1) ICU stays, duration of mechanical ventilation and hospital stays in observation group
were statistically significantly shorter than those in control group ( P<0.05) . (2) FVC, FEV,, PEF and TLC in observation
group were statistically significantly longer than those in control group 2 months after surgery ( P<0.05) . (3) There was
statistically significant between time and method in CVP, CI and EVLWI ( P<0.05) ; main effects of time and method were
statistically significant in CVP, CI and EVLWI ( P<0.05) .CVP in observation group was statistically significantly higher than
that in control group from T1 to T3, while CI in observation group was statistically significantly lower than that in control group
from T1 to T2, while EVLWI in observation group was statistically significantly higher than that in control group from T1 to
T3 (P<0.05) . (4) There was no statistically significant difference in serum cystatin C level between the two groups before
surgery ( P>0.05) , while serum cystatin C level in observation group was statistically significantly lower than that in control
group after surgery ( P<0.05) . (5) There was no statistically significant difference in TePCO,, PaCO, or PaO, between the two
groups before surgery ( P>0.05) ; 3 days after surgery, TcPCO, and PaCO, in observation group were statistically significantly
lower than those in control group, while PaO, in observation group was statistically significantly higher than that in control group
(P<0.05) . (6) No one in the two groups occurred incision infection or malunion of fracture during treatment. Conclusion
In flail chest patients complicated with respiratory failure and compared with external thoracic fixation, internal fixation of claw—
type pure titanium rib bone plate can effectively shorten the ICU stays, duration of mechanical ventilation and hospital stays,
improve the pulmonary function and hemodynamics, reduce the serum cystatin level and correct the hypoxemia.
[ Key words ]  Flail chest; Respiratory failure; External fixators; Internal fixators; Claw—type pure titanium rib bone

plate; Pulmonary function; Hemodynamics; Anoxia; Comparative effectiveness research
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Table 1 Comparison of general information between the two groups

1 gﬂg (%;21() (}p,-gg BRI (n (%) ) A HIHH (n (%) ]L _ e [i(%) ] i}
xes. Z) B BIE  AUE BT SOmTR MU Sk TERUR
XIRAL 69 4524 41.6+7.1 47 (68.1) 22(31.9) 33 (47.8)29(42.0) 7(102) 30(43.5) 18(26.1) 14(203) 7 (10.1)
WMELLL 81 5229 41769 50 (61.7) 31 (383) 37 (457)34(42.0) 10 (12.3) 35(43.2) 20(24.7) 17(21.0) 9 (11.1)
X2 () fH 0.017 0.087* 0.665 0.196 1.253
PiA 0.896 0.931 0.415 0.907 0.087
13 WaEf& It (n (;%) ) 2550 (n (%) )
M= H it AR HAbs PUBCHT M REMEREAE ST RitEdor REmG Hb
X 25(362) 21 (304) 18(261) 5(72)  27(39.1) 16 (23.2) 12(17.4)  9(13.0) 5(72)
WMEEH 28 (346) 25(309) 22(272)  6(74)  30(37.0) 17 (21.0) 15 (185) 10 (12.3) 9 (11.1)
x> (o) 1 0.045 0.003 0.022 0.001 0.069 0.105 0.032 0.016 0.658
P 1Y 0.832 0.955 0.882 0.970 0.792 0.746 0.858 0.898 0.417
TE: Rl
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132 WEH  WEH B H T NB S ek B 4B AR N [ 7
K A A BRI, SN M7 T ML, 2 i Ak 3 g
TS O | KW, = oo 31 1R 22 N i [ 1 % N 2877
CT sl B = d g R e W 2 e M, W R
BTG, WA ST AR, BRI, AR R
B, SRR A . B A S R R B 0 B AR
HEAT IR, ARYEE TR B IR B il AT . W R
UPie, DA P25 AR, B aMm 2 &k Pl 2 Ak
BN BT ORI 90° (M RMA ,  BUI BB T S T
EMFAR, HEEITMFAR, ARG HCE N5 R .
[ A TG SIRYT , S8R R4 .

1.4 WEER

14.1 ICU {8 afla), HLAE SR fa] . A Be s a)
B ICU (SR e . HLAGE S A B ]
142 WiThfgtets  ARJE 2 AR ST-150 BHDIREX ( H
AAE Mk St A ) K2 B et bs, LA
fiE s (FVC) | 5% LRI S4 (FEV,) | PR E
W (PEF) | iS4+ (TLC) .

143 MshzEEbs 0 TARET (T0) « RJF3h (T1) |
ARJG24h (T2) . ARJ548h (T3) KA LIDCO HM 81-01 Ifil.
T T2 AT (b SR AE B Y7 AT B2 w2 ) G g
20 AR I B A AE bR A G H O KR CVP ) GO EFE 2 CT)
KA sMm K H5 %0 (EVLWL) , B0 3 YHCFHI1E .

144 IMEPINE C (CysC) KF 50T AT/ 5 1 =
UM £ B s IE R DRI 5 ml, 4 000 v/min B0 5 min ( B0
f25cem) , W EHW, RH INFORS-YSI 2900 A= 143X
(FZAREYR (PED) ABRA A ) S 2Tk
KN CysC K, BRI E 0 [ s A AR R B0 A PR
I R 27 N R L e e (e

LR H

B ALY E (TePCO,) |, [FIIZ5Assh i B s ki, 4 ml,

K GEM3000 M 4HrX (SEE I s & /R A R A ) K
WS AR E (PaCO,) |« Bk E (PaO,) .

146 JFRIERANEOL  WEEYT I 20 8 35 0 R kA
T o

1.5 Sl iR SPSS 20.0 el # A 15 0T, 3t
ERRLL (xxs) Fon, A0 BRI REA ¢ K590, &
SRR AR 2 2 7 22 08T PRI R i R
xR, Bl P<0.05 HESEGIEE X,

2 #£R

2.1 ICU fEEgIntfa] . HUAGE ACRHE] |, fEREmtial MEel e
ICU 5= B B[] HLAHGE < ) AR BERS s X idal, =5
Bt rm L (P<0.05, Wk2) .

22 MiTiRESEAE ARJE 24 A ML UL R A FVC, FEV,,
PEF. TLC KRB, ZRAG0 5 L (P<0.05, WEK3),
2.3 s IAEtE BS54 CVPL CL. EVLWI FAF
HZEHEAEM (P<0.05) , BIF. J¥&#4 CVP. CI. EVLWI I

TR (P<0.05) o MELIERFE T1~T3 CVP =T X 4L,
T1~T2 CLAL TXFBEZH, T1~T3 EVLWLAL TXIREZH, Z9A5%

PR (P<0.05, W#4)

F2 WAEE ICU =R ] AUBGE ] | LB LA (x5, d)
Table 2 Comparison of ICU stays, duration of mechanical ventilation and

hospital stays between the two groups

Ay Pk ICUFERERTE] HUWGEASRTE (BT E
YHHRZE 69 8.6+0.8 6.5+1.3 185+38
WEA 81 6.3+0.7 4412 127 +3.6

i 18.252 10.780 9.501

P{A <0.01 <0.01 <0.01
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Table 3 Comparisons of index of pulmonary function between the two

groups 2 months after surgery

A% B% Fve (L) FEV, (L)  PEF (L/s)  TLC (L)
YR 69 2.75+0.74 2.15+0.63  3.71+0.79  3.85+0.87
WML 81 3.41+071 2.87+0.66 456+0.83  4.71+0.92

tfif 5.565 6.799 6.391 5.850
PiA <0.01 <0.01 <0.01 <0.01

e FVe= MG, FEV =55 1 B IIPRAER, PEF= TS
TR, TLC= iz
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Table 5 Comparison of blood—gas analysis results between the two groups

before surgery and 3 days after surgery

TePCO, PaC0, Pa0,
Al RE3d RE A3 Al A3
WAL 69 5426+556 4771436 5235526 45.68+4.16 6271587 78.59+9.03

Al bk

WS 81 5473+561 4283+4.85 5281+537 40354472 63.02+559 89.61+8.56

i 0.529 6.406 0329 1216 0.331 7.662
PH 0.598 <0.01 0.742 <0.01 0.741 <0.01

. TePCO,= £ S AT, PaCO,= ShIKIL " E LB,
P302= ﬁ]ﬂ’km%ﬁ}i
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Table 4 Comparison of hemodynamic parameters between the two groups before surgery and at different time points after surgery

wsl s . ”C\"P(mmHg)” . . CLLL e min e (TZ )7 . . 'F:\"LWI(mI/mZV)‘ .

10 Tl 12 13 10 12 13 10 Tl 12 13
M4 69 631£130 685235 783:308  895+353  364x151 412169 451+176 460158 821+273  1215£359 1428364 13074381
WA 81 623135 775+284" 1132+387" 12582395 365:136  471:162" 495:158'  436+175  824x256  1086+3.62° 1143:375 11.85+3.68"
Flg F g =85.126, F 4y =6.751, F 17 =5.176 F g =29.268, F gy =4.125, F e =3875 F gy =110.587, F 415y =6.851, F e =5.436
Pl Pigi <001, Py 20008, P 5o 20013 Py 001, Py 20017, Py =0.026 Py 001, Py =0.001, Py 0011

e CVP= fULEIkE, Cl= OlEtE%L, EVLWI= I MlKEE; S04 HE, P<0.05
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