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Risk factors for acute respiratory distress syndrome in patients with severe trauma

LIU Dong-sheng' ,ZHANG Ting’, WANG Man' ,LIU Jun-Rong' ,LIU Hong-sheng' (1. Emergency Department, Fourth Medi-
cal Center of PLA General Hospital , Beijing 100048 , China;2. Clinical Laboratory, Fifth Medical Center of PLA General Hospital , Beijing
100071, China)

Abstract: Objective To investigate the risk factors for acute respiratory distress syndrome ( ARDS) in patients with severe trauma.
Methods Clinical data of 308 severe trauma patients admitted to the emergency department of the fourth medical center of PLA general hos-
pital from June 2010 to June 2017 were retrospectively analyzed. And the patients were divided into the observation group (77 cases) and the
control group (231 cases) according to whether they suffered from ARDS. Age, thoracic trauma severity ( TTS) ,basic disease and shock dura-
tion were compared between the 2 groups. Univariate analysis and multivariate analysis were used to determine the risk factors of ARDS in pa-
tients with severe trauma. Results The severity of chest trauma is correlated with the occurrence of ARDS, and the mechanical ventilation
rate in the observation group is much higher than that in the control group,with statistically significant difference (P <0.05). The incidence
of pulmonary infection,length of EICU and hospital stay,and mortality of the two groups were statistically significant (P <0.05). Unifactorial
analysis showed that shock duration greater than or equal to 4 hours, TTS score greater than or equal to 14 points, complicated with pulmonary
infection ,and previous history of diabetes were statistically significant between the two groups ( P <0.05). Logistic regression analysis showed
that TTS score greater than or equal to 14 ,shock duration greater than or equal to 4 hours and hypoxemia at admission were risk factors for
ARDS after trauma ( P <0.001) , among which TTS score greater than or equal to 14 was the high risk factor (P <0.01). Conclusion
ARDS in patients with severe trauma is associated with shock duration,TTS score and hypoxemia at admission.

Keywords; severe trauma;acute respiratory distress syndrome;risk factors;correlation

S HEIPIAEO 2 A Cacute respiratory distresssyn- 351 Q51 40 % AR AL TLAE A 180115
drome , ARDS ) SR AP B SR AT IR 536 % ARDS B3 11% ~25% , FIHTRFSE i3 010
U3 R P LI T RS G F PV e R0 K MR R S 5 ARDS 0
W A JE A S KT OGS SR RIRE F DR AR 8k 40% . A SR o1

35 %1 ARDS 20 5 5 01 07 8 200 2% | 81T 2416

o o SMRMERGREINIE ARDS [H TSR 5 M

) SRR GO SN e Qe R E R . BT A AN
[EEEE] 2T}, E-mail: liuhs325@ 163. com Fa s RHRIAT XS 5T B D, AR SR U SR TR B 7 ARk




732 B FRAFRE

J REG ANAT OPER SURG

2019,28(9)

http : //www. jjssxzz. cn

R T QI (U TIPS >16 4) 4 | 5
WPt TIE ARDS 5K &2 ARDS (8% I e
S IPNCT IS RIS LT s
ARDS BRI AL R 3, i RB A 11 5% .

1 #MEIE

1.1 s RFH

T A R 2 0 I e 45 Y 5 2 R s OB 2010 4F
6 H %2017 4E 6 HUiyan 308 4l g, Hrb 77 £
% FE ARDS(Pa0,/Fi0, < 200) ik 48 h 5 A
BENIERAL s A &4 ARDS i 7™ 55 A 45 £ 3 231 fi
XTHRZ . WERAL S 55 1], 2 22 f4i] 4% 18 ~ 78 %7, °F-
¥1(36.76 £15.93) %, KA 1 3= ZEHLH] R A
62 ] | fra A BA T& 8 15 Ko LAt 7 5] ; Forb 42 5] A b
PRI o % REZH 231 {3, e 55 173 5], 22 58 4] ; 4F- 1%
18 ~78 % -1 (37.21 £ 17.64) % 5 K A=A 33 1) Ji A
AR 162 9] R Ab B T 39 ) At 30 i) b 46

B AT IR s o I AFRHE : ORI AE 18 X LA |
Qfi)E 24 h WABE, H A Bg4 hp 77 g CT F145; 3
HIRf B4 HL 1SS 343 > 16 43 HEBRbR#E : O T &
FF0 I DIREA 42 QIR IR TR 4, dEE = 735 4 h
PR CT F14 ; @A TF48 hiN . AP L E e FEZ
st 2 AR E IR TR, 22 R g it = B
X(P>0.05), BA A Lk,

1.2 7%

1.2.1 SEEsEksr ALF5 I F B AR AT bR LR
ST AR FR AR FE - O A K, W Ll
QB TIRE, R R JIUEFSE ; ONFTIRE, A& L6
NRELT R AE S ; @ IMmAHE

1.2.2 Jdg 4 #0 TTS $F453 Jr A MR CT (Y [ml
JESE P 3 347 i (] — e A 0 s S R B A KA, DA DFA i
P39 RIN A SRR 6 a6 495 (P 3« 32 A e R it
ANEK) o PEATBRE T BRI 43 BOM I CPF 7 Lk
0~25%)), WFE 17,

F1 TISiESHRAE

Pa0,/Fi0, W BT Tt Wl s i Wy
> 400 0 4k ¥ € <30 % 0 1
300 ~400 1~3 kb 1 i 9. 30 ~41 % 1 I
200 ~ 300 46 AR LA, B 2 A A S 2 2 2-54% 2 il
150 ~200 >3 Jh AL <2 AL s < L 55-70% 3 v
<150 A =2 il XU AT >70 % 5 v

1.2.3 ZERget  Geit ™ E e T 20 5k ik
Ky 2 H P REA R IFE T A SIE TR A
1.3 AT

WS E S AR e B LA SE TSR AE ICU
IF1A] JISS PEAY | fik 2 kA BRI the simplified acute
physiology score I, SAPS 1I). & & & 7 {Kk 72
(SBP <90 mmHg BE {H1FAl ) A JChRAE B o ik i
B IR ALK EALET )45 WA B Al i
T PERH ZE MM B PR O INREAN 2R, BRI 8
RS 2 AT B E BB s (Pa0,) A
A (Fi0, ) Sl AU < a] o A FHAEIR 52805
s Rl CT BIaR A G5 IF I e 45 . 2 i 2012
RIS IR E' - Pa0,/ FiO, <300 mmHg i B ]2 W7
BIfPE ARDS,
1.4 %itsFE

NLF SPSS 22. 0 Geit Bk i A B Ak B o [l i
JrH 1SS P53 (SAPS 1L 43 \TTS $F 55 | fili 3 JEk e L
v S E RO S I R R R, DU e 5 ARDS A 5CHY
HHRHA R HEL RS ARDS 1)K R, Sox i
PRBERE P A8 454 P 2R AR PR R 20 < 3 i BRI LR
ST ATEAE I = AR 22 (% +5) 7,2 AR LA
R ¢RI THECIOR S SR GORR AT X A5

Logistic [[IH17 Z2 00T, LA E ™ B A 7 28 A 2k
ARDS S fE R N R, P <0.05 S 22 A Giit 40
;P <0.01 JyZe s AR ST 5

2 HR

2.1 BN RAFAE

A5 B ER CT P4k AH S M A1 15 , 25 S & 3
B/ 1 S 5K T v BB A =3 b
I =3 A il i 1Y & AR R S B L8R, 5 R BA
GiiteE L (P <0.05), UMy ™ ERE S
ARDS 1 & A A HH P 5 ULE AL ER S i HL ARG <%
T TR, 2 R A G L (P<0.05), WL
éﬂ/ﬁé’jﬁﬁ\SAps Il ﬂzﬁj\\BE {E\L&éﬁﬂ? <90 mmHg
RAZE R i R AR AT ICU R AE B KA AE T
FEXTRA A, ZRYEARITFE (P <0.05),
W2,
2.2 BEEIHSHER

FHBFR CT PEAG 3 BB 5 U/ il <M sl 5k 7
PR ) E P A P ) 1 O, SRS AR 6 R 2 115
B TTS PF43 BRI R /3T W k5 =4 h TTS 7F
=14 5 IR MG BRI s 2 2 S B
At X (P<0.05), %3,



BB F K% 24 ]REG ANAT OPER SURG 2019,28(9)

http : //www. jjssxzz. cn 733

R2 2HBEIGKFFE

WH M (n=77) XfHEZH (n =231) B (n=308) p
S/ 1S sk B S (% ) ] 52(67.53) 83(35.93) 135(43.83) 0.000
BT =3 A (%) ] 43(55.84) 81(35.06) 124(40.26) 0.000
Fiti 455 =3 ANBB [ (% ) ] 51(66.23) 95(41.13) 146(47.40) 0.000
HUE SR (% ) ] 70(90.91) 55(23.81) 125(40.58) 0.000
Pa0,/Fi0, 215 £136 408 109 367 +158 0.000
Pa0,/Fi0, <200[ f4i|(% ) ] 32(41.56) 9(3.90) 41(13.31) 0.000
SAPS Ti¥4)(41) 36.6 £16.5 24.90 £16.8 27.8 £17.9 0.000
BRI 4% <6 mmol/L 213.91 £39.2 84.30 + 12.5 103.61 £23.3 0.000
SBP <90 mmHg][ f§i]( % ) ] 53(68.83) 55(23.81) 107(34.74) 0.000
TR [ il (% ) ] 62(80.52) 23(9.96) 85(27.60) 0.008
ICU K3 (d) 23.6 £20.7 11.6 £13.8 14.6 £17.5 0.000
PR RE(d) 34.6 £36.5 21.6 £21.3 24.4 £26.9 0.000
T (%) ] 14(18.18) 14(6.06) 28(9.09) 0.007
*3 BHEZRSWERIGI(%)] 3 e
i . _ ARDS _ » v
: i i PRI F ARDS ()% A4 R & ik 30% ~75%
R R e e o (ELAERCH T T QIS4 AL B 5 i T
TTS ¥£4% 0 ~13 4y 237 32(13.5) 205(86.5)  0.000 JFi A2 ARDS JEAER I TR [E) i, £73)5 24 ~ 48 b Py T
~14 4 70 45(64.3)  25(35.7) AN B M ol B A TR AR, PR 212 R A I 2 P
i e e TG 227 43(18.9) 184(81.1) 0.000 ARDS E’jL}:)& Ejﬁb%ikﬁ(m ol %'ﬂ\zliﬁﬁ?ikﬂrl,
4 81 24(29.6)  57(70.4) Lfﬁﬁfﬁﬁﬁjﬁ’]%% 7ﬁ$&j(i‘?lsﬁﬁf$ T2 Ry Fe W)
WRRE & 272 61(26.9)  211(77.6)  0.020 ﬁﬁéf‘fﬁ%ﬁ%fﬁ?bﬂuﬂcﬁﬁH[&,ﬁuﬂﬁxﬁcﬁﬁﬂ
4 3 16(44.4)  20(55.6) PSR S PR R A )

2.3 FRmIALE KA ARDS &) e H &
i £ 728 & logistic [ IHBIRY, 25 R g /R, W&
TTS PF43 (1) 3G &, XA 58 AN 617 00 )2 0 F 43 (B
0 ~7.8 ~13 14 ~25 43 ) FA71PAl  MEL L TTS 1743 B
BE T AR, Hop s &8 TTS 43k 14 ~25 43t 5 %
A= ARDS H ARG, 2R ER: TIS=14 43 4K
SEAFEEIT ] =4 h AR IR AR L E 2 245 5 ARDS iy
faR &R (P <0.05) , HH TTS #¥43 =14 432 HE
fERER(P<0.01) W34, F: BEAERER P
BAT 38 MR AR LAE 2 X R B A BEi2 W ARDS B, %4
BRI R AR SACIRAS T AE G T P AR T A HAE I

oMb R .
®4 NHEH ARDS BREE
A OR 95% CI P

TTS 0~13 4 1.00 Ref 0.000
=14 4y 3.08 2.25~4.64

PR 5 Bisf ] <4h 1.00 Ref 0.045
=4 h 2.11 1.08 ~3.39

ABERHIREIILAE T 1.00 Ref 0.008
H 1.96 1.45 ~2.68

EARWFFE T, 675§l EAG B AT IHE CT 4
AT BRI vk v B HERR PR U , B2 308 i i E A
4,2 HEBE S L B AW 55 B ST S8 A 18 AR L
FEE B R B o R TR R L ARSI
BN F R AR FEZEHLH] G40 | m AL EATE
Fe oAt , 55 BUA (4106 PR B — 2% . ABFgE R B,
B VEIRIG I B &4 ARDS FOME R 5 X Al fE 2
FH T e MW b 3 M 00 5 I A S 45 ik s Th B, DA J™
AN 07 5 15 PR R8T AR I g e AR R T RE
FETOHE PR BB I8l . ASWTSR T ARDS B85 75 ZLALAR
A L T AT AT, T RE S R O AR S R A B
Xfg R FE R ARDS B3 AR ARDS B e R
HAEFENRPEN AN

PR S AR B 5 B & IF & ARDS [ 2
Z—P L ARWRE R BUAEA S5 SAPS 1114 BE {f
i s <90 mmHg 345 ARDS KAA K, ABEiH I
MUAE R v R 22 il ] 247 )2 845 J§ ARDS 19 /& B R & .
AT LR, E R B A T 4 2 4 2 A S R g
FEAOC R AR AE R & B G 24 ~48 h, X & i THEA)
1 & A= BsE—J5 T AL 800 195 5 R AL I BE AR AE BN 5 7



734 B FRAFRE

J REG ANAT OPER SURG 2019,28(9)

http : //www. jjssxzz. cn

— 7 TR R TR AR AR T, AU I B AR, A T S RO
At Z R R A B (a0 F 40 A R OIL-1b IL-6 | 1L-8
2 ) VL R B A e B TR E Bl A2 B HERR I

ME AR R RN 2 R, 5 S BUM AR,

TN E 22 F ARSI F AR ESE T3, 2508 ™ 54

P BB 1 L R L AR R A A5 A B nask B2 1 JRy B

1 44 R 2R e A, VR A 3K A E N5 B ARDS

248 B 200, B G KGR SE 2 . 212 SRl IR B2 I

KL T M AMGA SE ARDS [ KU , 1H 78 SEBR I IR

AR, FFAS REAER b A 4 o] ™ 55 1) 45 5 3 (B AR 1Y

it 2 XSS o e o AN S B ST 1SS PR 6 473 2

HAT)2 SR AE LI fl - M &8 CT 31438 1 TTS

PEA LAPEA, S8 B 405 , & UL LH TTS ¥4 5 % A

ARDS B3¢, I H TTS P54 (H K /N5 F 30 sk 28

SR % H: ARDS G, WNE TTS $E4r =14 530K, ARDS

RS, LT R B 2 1 BRI L X 1SS 343 > 16 431

B, B AT TTS W40, % B ANZE A ™ &

BB AEWS AA TR B B g g RREE s

32 ZR BRI I 2 B UL, A F T ARDS BB

AMFEIRUESE TTS P43 e 5 R Bl B 22 1y 4 B O

TGS £ 5 TENT IR BLIE 38 \ICU 5 B ) ) AT B K

BORBET R Dy W & T R, S 280228058

gER T

g5 b, PTG TE 202 40 B RS ) i R B 08 S

FHC R E R E B FEE ARDS i,

T S AR TR AL GE SBT3 f5 ARDS [0S

HARPE G SR, LU B M 7k 0 . AR SR

FEAR R PR GUTE T 22 R e R 12

HEMIG ARDS, R B A 5 10 A 5 5 L K i i

WG AR SRS S5 ARDS A il PRAH G 1

%, AT e RAT — R R BRE

[ &% 3K ]

[1] Cannon JW, Gutsche JT, Brodie D. Optimal strategies for severe acute
respiratory distress syndrome[ J]. Crit Care Clin,2017,33(2):259 —
275. doi;10. 1016/j. cce. 2016.12.010.

[2

[

Reilly JP, Bellamy S, Shashaty MGS, et al. Heterogeneous phenotypes
of acute respiratory distress syndrome after major trauma[ J]. Ann Am
Thorac Soc,2014,11(5) :728 -736. doi:10. 1513/ AnnalsATS. 201308
-2800C.

[3] Scott MF, Khodaverdian RA, Shaheen JL, et al. Predictors of retained

[

hemothorax after trauma and impact on patient outcomes [ J]. Eur J
Trauma Emerg Surg,2017,43(2) ;179 - 184. doi: 10. 1007/s00068 —
015 - 0604 —y.

[4] Bellani G, Laffey JG, Pham T, et al. Epidemiology, patterns of care,

[

and mortality for patients with acute respiratory distress syndrome inin-

tensive care units in 50 countries|[ J]. JAMA,2016,315(8) 788 —

800. doi:10.1001/jama.2016.0291.

[5] Daurat A, Millet I, Roustan JP, et al. Thoracic trauma severity score
on admission allows to determine the risk of delayed ARDS in trauma
patients with pulmonary contusion[ J]. Injury,2016,47 (1) ;147 - 153.
doi:10. 1016/j. injury. 2015. 08. 031.

[6] ARDS Definition Task Force. Acute respiratory distress syndrome: the
Berlin Definition [ J]. JAMA,2012,307 (23) :2526 - 2533. doi: 10.
1001/jama. 2012. 5669.

[7] Haider T, Halat G, Heinz T, et al. Thoracic trauma and acute respira-
tory distress syndrome in polytraumatized patients admitted to a level 1
trauma center; a retrospectiveanalysis[ J]. Minerva Anestesiol ,2017 ,83
(10) :1026 - 1033. doi:10.23736/50375 - 939317.

[8] Sousa A, Raposo F, Fonseca S, et al. Measurement of cytokines and
adhesion molecules in the first 72 hours after severe trauma: association
with severity and outcome [ J]. Dis Markers,2015,3 (11) ;747036 -
747038. doi;10. 1155/2015/747036.

[9

[

Groeneveld KM, Koenderman L, Warren BL, et al. Early decreased
neutrophil responsiveness is related to late onset sepsis in multitrauma
patients: an international cohort study[ J]. PLoS One,2017,12(6):
€0180145. doi : 10. 1371/journal. pone. 0180145.

[10] Rezoagli E, Fumagalli R, Bellani G. Definition and epidemiology of
acute respiratory distress syndrome [ J]. Ann Transl Med, 2017, 5
(14) :282. doi:10. 1016/j. rmed. 2007.05.021.

[11] Scott MF, Khodaverdian RA, Shaheen JL,et al. Predictors of retained
hemothorax after trauma and impact on patient outcomes[ J]. Eur J
Trauma Emerg Surg, 2017,43(2) :179 - 184. doi: 10. 1007/s00068
-015 - 0604 —y.

[12] Narvestad JK, Meskinfamfard M, Sgreide K. Emergency resuscitative
thoracotomy performed in European civilian trauma patients with blunt
or penetrating injuries: a systematic review [ J]. Eur J Trauma Emerg
Surg,2016,42.677 —685. doi:10. 1007/s00068 - 015 - 0559 - z.

[13] Yeatts DJ, Dutton RP, Hu PF, et al. Effect of video laryngoscopy on
trauma patient survival ; a randomized controlled trial[ J]. J Trauma A-
cute Care Surg, 2013,75 (2):2212 - 2219. doi: 10. 1016/]j. je-
mermed. 2014.01.013.

[14] Battle CE, Hutchings H, James K, et al. The risk factors for the de-

velopment of complications during the recovery phase following blunt

chest wall trauma: a retrospective study [ J]. Injury,2013,44 (9) .

1171 = 1176. doi:10. 1016/]. injury. 2012. 05. 019.

[15] Negrin LL,Halat G,Kettner S, et al. Club cell protein 16 and cytokeratin

[

fragment 21-1 as early predictors of pulmonary complications in
polytraumatized patients with severe chest trauma[ J]. PLoS One,2017,
12(4) :e0175303. doi:10. 1371/ journal. pone. 0175303 €0175303.

[16] Kurt A, Turut H, Acipayam A, et al. Investigation of surfactant pro-
tein-D and interleukin-6 levels in patients with blunt chest trauma with
multiple rib fractures and pulmonary contusions: a cross-sectional
study in Black Sea Region of Turkey[ J]. BMJ Open,2016,6(10) :
€011797. doi:10. 1136/bmjopen-2016 —011797.

[17] Sousa A, Raposo F, Fonseca S, et al. Measurement of cytokines and
adhesion molecules in the first 72 hours after severe trauma: associa-
tion with severity and outcome[ J]. Dis Markers,2015,2015 :747036.
doi:10. 1155/2015/747036.



B F K%$24E ]REG ANAT OPER SURG 2019,28(9) http ://www. jjssxzz. cn 735

- RS -

doi:10. 11659/jjssx. 03E019193

“BEXR"MUKRBRERREZREREOEERRWIER

R, B F L ERE, BRI, O R,E SR (HRUPEAREME R AE R SR, TR 215500)

(8 ZE] B ELMEZ MG N RIE A s 58 BRI IR AR, WAL I PR (522 45 K48 4R, IR R AR
MPAk. Frik  DEER 2018 4F 8 H & 2019 4F 1 H 76 % BT v BE B 5 BHIRIS (B i AR R B £ 375 191 48 ], 45 TF- R Oy Bk i AR 7]
W4 HC A3 g B RIS BRZH . WS 24 I 28 B ME RIS M OB A i T B 7 D AL BRTE U A 5 XoF BRZEL 240 {915 JFF 420 M i1 2 g A
PRIE M IRIEARIEIT o R PSR 3 (VAS) 343  Oswestry T RERS 546 5 (ODI) ISR Genant's 2 5 1 1 i A 1
HRERE KRS ER, R 2 HBEARN A2 d RAE 3 A AK VAS Fil ODL 4yl 2 SIS 247 L (P >0.05) ; K
R HEKRBIRRNI2.5% R H BKIRBIRE N 25% |2 4 A2 B BA G125 X (P <0.05) ; WELLL % Genant's
SPEE ARG 1B 82% W IRAL 1 Y 75% 2 A R BA G X (P <0.05), &5 1EZ B HEMIE ™ B A iz A
“HETE” ACEREE BT ARG S P N T 16 7 380 R, e — 3 g BB IA T T 7

[E8iA] “HE7S HR s R BMEMT ™ YA 5 15 TR s N NEAE -

[FhESES] R683 [ XHARIAM] A [BFS HHEI] 2019-03-16

Application of 'eggshell' modified balloon technique in percutaneous kyphoplasty
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Hospital Affiliated to Nanjing University of Chinese Medicine,Changshu Jiangshu 215500, China)
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Abstract: Objective In the classic percutaneous kyphoplasty, the "eggshell" technique was used to optimize balloon formation, and
various clinical and imaging indicators were observed to explore the efficacy of the new method. Methods From August 2018 to January
2019,48 cases of osteoporotic thoracolumbar vertebral fractures treated in our department were observed. According to the different surgical
methods , they were divided into the observation group and the control group. In the observation group (24 cases) ," eggshell" technique was
used to optimize balloon formation during percutaneous kyphoplasty. In the control group(24 patients) were treated with the classic percutane-
ous kyphoplasty. Visual analogue scale score of pain( VAS) ,Oswestry disability index( ODI) and imaging Genant’s semi-quantitative method
were used to determine the degree of vertebral deformity and bone cement permeability. Results There was no significant difference in VAS

and ODI scores between the two groups( P >0.05). The bone cement leakage rate in the observation group was 12.5% ,while it was 25% in

the observation group,and the difference was statistically significant( P <0.05). In the observation group,the percentage of degree [ after
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