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The Effects of Chest Injury in the Early Deaths of Trauma Patients

Dong Hoon Lee, M.D.*, Dong Suep Sohn, M.D., Ph.D.**
Dai Yun Cho, M.D., Ph.D.**, Chan Woong Kim, M.D., Ph.D.***

Background: In the studies of the distribution of time to death in trauma patients, the early deaths within several
hours after injury were a large component of tfotal trauma deaths. Due to the development of trauma system,
overall mortality of trauma was decreased, but trauma is still the major cause of deaths. Material and Method:
From January 1994 to December 2003, trauma patients who had been admitted and had expired at tertiary
hospital were enrolled. There was a fotal of 400 cases, a retrospective study was done to determine the
distribution of trauma mortality according to the part of the body that were severely injured part and compared the
difference between early deaths within 6 hours and late deaths after 6 hours. We also analysed the risk factors of
early deaths due to frauma. Resulf: In severe injury to the head and abdomen, the distribution of mortality was
bimodal. But, in severe chest injuries, the distribution was log-shape and most early deaths were almost of trauma
related. The average of GCS were 5.86+4.15 for the early deaths and 8.24+5.02 for the late deaths (p<0.05).
The AIS of thorax were 2.66+1.87 for the early deaths and 1.55+1.76 for late deaths. The risk factors for early
mortality were non-EMS ftransportation (odds ratio 3.474), high AIS (odds ratio 1.491) and GCS (odds ratio 0.859).
Conclusion: In trauma patients, the causes of early mortality were severe brain injury and massive hemorrhage.
Also severe chest injuries were the major cause of the early deaths in truama. Early diagnosis of chest injury can
frequently be missed in the acute trauma setting. Therefore, high index of suspicion, a careful examination, and
aggressive surgical treatment are important in multiple trauma patients.

(Korean J Thorac Cardiovasc Surg 2006;39:127-133)
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g. 1. The distribution of trauma mortality.
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Table 1. Patients’ characteristics
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Fig. 2. The distribution of trauma mortality with AIS >3. AlS=Ab-
breviated injury score.

Table 2. Transport time and method

Early deaths Late deaths value Early Late I
(n=50) (n=136) P deaths deaths P Y¥U°
Sex 0.482 Transport time (min) 0.028
Male : Female 6.14 : 1 4.44 :1 Median 30.0 38.5
Male 43 111 Interquatile range 24.0 44.0
Female 7 25 Method of transport (%) 0.922
Age (%) 119 31 (62.0) 80 (38.8)
Mean 4021142 43.5+16.4 0.207 Ambulance (except 119) 13 (26.0) 39 (28.7)
Others 6 (1200 17 (12.5)
Total 50 (100) 136 (100)
Ak 4021142, 7] A 435+ 1640|g o) Al
3 ol BF % Aolo] BAHOR o8 Aol 8l
HrhTable 1). o)A 7Fe 7] Ababito] 308, 37 Ak JHAE 27] AdTolds LEALE8%)t 2 9
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T S88%E o3 Kol & Ho|A gkshrk(Table 2). &4
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Table 3. Injury mechanism

Table 5. Cause of death

Early deaths  Late deahts

Early deaths Late deaths

(n=50) m=136) P vale (n=50) m=135) P valwe
TA 19 (33.0) 40 (29.4) 0.175 Head/spinal 12 (24.0) 63 (50.0)  <0.001
Cycle (bicycle/motor) 5 (10.0) 32 (23.5) Exanguination 34 (68.0) 27 (19.9)
Fall/slip 19 (38.0) 43 (31.6) Respiratory 2 (4.0) 8 (5.9
Other blunt 1 (2.0) 7 (5.2) Myocardial injury 2 (4.0) 322
Penetrating 5 (10.0) 7 (5.2) Sepsis/multi-organ failure 0 (0.0) 30 (22.1)
Others ) 1 (2.0) 7032

TA=Traffic accident.

Table 4. The severity of trauma

Early deaths Late deahts p value

GCS (mean) 5.8614.15 8.2415.02 0.003
RTS (mean) 5.7413.66 8.43+3.18 <0.001
AIS (mean)

Head 222+2.07 3.01+1.79 0.012

Face 0.16+0.50 0.34+0.87 0.086

Chest 2.66+1.87" 1.29+1.85 <0.001

Abdomen 1.86+1.78 1.55%£1.76 0.293

Extremity 1.74£1351 1.18+1.37 0.018

External 0.62+0.85 0.51+0.71 0.402
ISS 30.80+11.58 26.33+£9.77 0.009

GCS=Glasgow coma scale; RTS=Revised trauma score; AIS=
Abbreviated injury score; 1SS=Injury severity score.
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Table 6. Risk factors associated with trauma mortalities before 6
hours

Odds ratio  95% CI p value
Transport by non EMS 3474 1040, 11.613  0.0431
Head AIS 0.830 0578, 1.192 03127
Thoracic AIS 1.491 1.040, 2.137  0.0298
GCS 0.859 0.744, 0991 0.0375
RTS 0.875 0741, 1.033 0.1136
1SS 0.984 0.984, 0904 0.7104

EMS=Emergency medical service; AIS=Abbreviated injury score;
GCS=Glasgow coma scale; RTS=Revised trauma score; 1SS=
Injury severity score.

Z27) AR 93 84l Uﬂﬂ A28 3HES A
ol A ol ke 2 119 T o] gle] BhE FEAE
ojg8 Ag =7 AGTol £& HEo|l ¥ (odds
ratio=3474), 5 £49 AEE vYebli= FF A7 £

42 27 ATl £ ¥FEo| £%rhodds ratio=
1.491). GCSE Z71dE 27 A £38 50 7+

&3l EAIA 894S B9 o} (odds ratio=0.859), T
AlSE 27] AE FAHCR 8 AR A
ot oo $F5E Wedshe RTSY ISSE 27] AT
I FAA AL UK Tadle 6).

flt

Trunkey[1]= 19834 thi-5-2] | GAA S 71 £o] 52
9= 94» Aol 34 g-z-s_.— Hgﬁ Fsieh o] gife 2

— 130 —



S :4 wva a9

oz Ls}om
o] o] Fojzle.
%, S 4axe] 4349 ﬂﬂu *1 1ol wuﬂﬂu ES
2 YFY A 23

HH%’ P—E El“/’dl 74]«1 ey

wolglch wheba
& %4 &4 Al A 2 o oA £
AAE BY Gl mret B4 WL o)
A7} o) %ol AA S i
o whE BFe %

o
|

(¢

M ‘1}71101]4"& %X}ﬂ &8
1 33 X7} o]
Al FAeH2,3). ﬂ*‘iﬂﬁﬂﬂ ‘%} 2 9 Askae] A
A2 HolA HPx A
H3bsiAl H it

19924 dllBjell 4] o] Fo]R Sauaia S[6]9} oI TFE 1980
2R AFl A A" 94 A}

Sl Al 3

oy

d Baker S[7]ol 2]8) A=
o) of3} oAl wlamste] o2 #4AA
ohi7) 1A olFolRet. 1 edFe] Astell
Z A Arko] AA A Aake] 319) 182 7HAE
A2 81%71 48417k ool Agstgla,
30ll4] 7l A, 14%2) ﬂxm 79 ol
F37} Trunkey[1]9] %

b o

Q ok
e

<

6%2] A7}
F9) Agg 2] WA
XA 24 BEZ WHIE W
LEol Qi 27] Aol gL o

o o

Sldlell of3hH 24
27] Auko] 50%

)7} 742% (1447)E 2}A) 89 th. Demetriades S[5]9] <
F 147 oldlel Ael 99 aiw
GCS9 =2 FH AIST Razlqdch gmoﬂ
at 27 Agel o ez ¥ 43 59
% %e AL FI
W7hiol & Ao

Folella] ool g Aol B ATE F2 9

Foll SJehd s

REA, GO

&R 27] Aol F2 29l

olsE 2
gl ogt x7) AgellA FREY

Ak gzt B2 5l EATIA, Avddolol disl o] Fof
Aok FHE FBlol & * SFANA ALt s
ol thall A3 ZatellA] 24 3hate] o] FA7ke] 3040
A 60 Abole] A7t 437%0190m, olFrts W
gl 119 FFE o] 83t 79U} 194% 2 SF BEADH
Ao AL whE 2143 o]foll AT A
ol gl 9444 %J% ALEAIT} 427%E A g
<+ vlEE AR e, 2 Bulo] A $AE HY
o} A kl%*o l 34.7%, B7VAA £37} R0%F
AR s olefdt A A Fi7] B9, A&
[10]8] A+ Aol A% FASE AIE Heolx 9l

2 dgellA el o3 27 At 7] Ao 5
32 wlzd A3 vhols} o] BEoAE §218 o]
£ Ho]A ¢gttk(Table 1). o]4 Fuld] o= F T
BFo| A 119 FFuhell o8 o]Fo] b @ FE (27
A 62%, 37 AT 588%)% HAsla e} o]:
119 FFoliel] tidk A4 FHIL o] FolA A 119
Fofoll &gt o]Fo] Uyl WL Azt we
A 2 2Rk olFoll JlolA] 119 FFuhell 2% o]
F=lol B, 7S G vl ETle] 23 A} o]F
o] Zaeta, FF o4 BAE 3% WYoE wE o5
Al = Al = 9 ehs-10].

A3 7] A2l GCS, RTS, ISSE v|sz3t
7] Aol B £ FFEE ek
HAIS Hlaell A e T FH, AR EA
akito] ©] =8 AISE E.itH(Table 4). o] &= o]
TollA ek 2ol 2ol X7 Arfol|A FE- £4bo]
b 29l9ls vebHE ek1,6,7]. sFAIRE F4 AlSel]
F7) Aol vl 27) AtellA o e A
Hol 27] Aol 4¥E FE 2o mylor ¥
oct. ik o4 gkl Ape] ol glolA sha v
B2 A8k Qe 271 6A17F o] o] Aol it
3 AEA AgtollA 27] A 97 29L& GCS

)

Of

Y

iﬂwﬂ-“il‘*
v o
21-{11_‘“
iQ."N‘

e N

\'ﬂ fo
ok

F5 AlSe]g] 4 GCS7} G2 F 27 Aol %
Bo] Fton], FH AIS7} 355 27] At &

5o £t °1L Sholl A AF3t AT} o] 27 A
off A7ZeA £43 FHeldo] o d&2 3tk
o & 7 UeHL6,71 ERF 27] Aol glofAl e
olFtte g 119 Tzt obd FFRb & ol

e 1o 30 ofl pgt ot fLorfo Mo X ooft Xy og
rE
os‘#

b

o oy

7] Aol Eg9 #%Fo] Zrlebe AR
Ueksieh o)k 129 SAboldakelt WA TERol ol
S8 Agol shgse An@ld S BALAAS

- 131 —



HsdR
2006,39:127-133

Gdstil v 119 A7 obd 129 3pxpoldke] 4

WY FEAE S SETEA o 2] A7t
o] FolA ¢ 9l 3ka}e] FZEK ) uhal offo] o] FolA
T o7 wEel FF9 9 A E el LS 53]
of 3% o8 V| R o|Fx]o] & KXol Qo] At
Ado] wAA Het 24 3 o)F A7k A3}
Ul go] AAg Wdod o|fo] o|HAA] gko} X 89| A
odo] whAslaL ubeba] 7] Abo] A #HEof Frtel

SR RP
FrzAY A

Aol 919 ulzel A 7] Awel A9 ¥ A

o ZAset de] E¥el 7H B i AAsta gl
B dqellA= s=e ek el bl odt A
4 9 Axkell glojA FAAIE o] &F ¢ glo] A
H FAell ofsf) Agkd Fe-= ASJstdet. wkA 6417F
ofie] 27| Agells drbellA At 1A7E o]l
Adstel AL AU FE2 AlgEA] X3 g Al
2= Gk ]

L ARE 9T ABA 27] Ao Fo
4l T skl FF g AAAL] Edo] G WgR
st ol @aAtelt 1A7F o9 AgghatolA
o] 77t o] Folx EAHH FHEY I Fo3 9
ez viebd Zlofch thAl whall £ AT AdtellA e 4]
Zroll Al 6417 Apolo] Atghatel 9l F Fdo] Fo3
Ao g Uestal ole A Abdeut ol F Abdat 2
< AB8AA HAE Ja8d 5 e ALE Astxn ¥
Hog o]FH A3t olA 2719 FHo 23}
A AA7 FoAE RFa gl
Y 482 7 £ AA S8 tEe] 30 &4
T MR T F 2 gskRtell gk At 2sb H)
WEA FRogo] BFA FRoldell wlsl 37 : 19 v
=2 Ao vehjon uaegd FRA4E LA
7t 7b wSteh BEA SRl o5 AaokE
1

hoy
Zoll <% Aol Fb4 Wk R AVl 5 9

Y

A& RESR YUE T3l HE AFE YeHILL]
SEot ¥29 B4 S U FP 94 uy
W4 Ak Rl slge] Fool FH AolE 4
A 913h4 2|28 TFRZAT} o FoiAA o A
o) AnkE ze S olek 4] Fe) A wBEY ¥
P91 go] o 0%F AAT 0|5 F BE F¥ol AFA
2] 2J3) A2 ek wEATA 23§24
753 1

4
7t ol Fol Aokt A H3HE e &
AT 94 SR W FREYEHE & B2 F3
Bl 4 AR Y A9 ol AAR @

=2
A% A7) iR welA FuEgol 27 AR A

B Aol s o A Bl glojA B
AABRa e 7] 6417 oo Aol 94 a9lg
Azt A, 2l B o)fell glo] FFEAE
Alg Ade] Fo3 oz vtk B4, o|xe «
g} FFol AZGA E4el 27 Al AY e47 ek
ok A, F Sl AdeE 27 Al £33 #E

o] 7 vehyel.

Mz

4 2 Hr oo

SRARALAAG A GT2Ee] 2 oY B
A Wk o3 AFH SAA NX W Y Fol

32 o
o

g

o Fol el wet 8ol A% AFEE el
AR ok 7kA] S14 Aol AZFE BEol glof4l 271
Arge AR Mg AARD ek oleld 27] A
g Zol7] AL Adeln AAR ol Fo] o FolA
Fohan, AZA Egel Wi 2719 £43 A2k 5
4 27 A% A
A FR 4o FaAe
L 9AolA A A
%

Bzl 9214 A

o]

N
i
N
re
Rl
ki
N
Y
o
g
2
2

(o3
o
_?_i:

.
ke
rt

1. Trunkey DD. Trauma. Accidental and intentional injuries
account for more years of life lost in the US. than cancer
and heart disease. Among the prescribed remedies are im-
proved preventive efforts, speedier surgery and further re-
search. Sci Am 1983;249:28-53.



. Cales RH. Trauma mortality in Orange County: the effect of
implementation of a regional trauma system. Ann Emerg
Med 1984;13:1-10.

. Shackford SR, Mackersic RC, Hoyt DB, et al. Impact of a
trauma systemr on outcome of severely injured patients. Arch
Surg 1987;122:523-7.

. Lee DH, Noh H, Jung KY, Kim CW. The distribution of
time to death in trauma patients. ] Korean Soc Emerg Med
2005;16:448-57.

. Demetriades D, Murray J, Charalambides K, et al. Trauma
Satalities: time and location of hospital deaths. I Am Cotlt
Surg 2004;198:20-6.

. Sauaia A, Moore FA, Moore EE, et al. Epidemiology of
trauma deaths: a reassessment. J Trauma 1995;38:185-93.

. Baker CC, Oppenheimer L, Stephens B, Lewis FR, Trunkey
DD. Epidemiology of trauma deaths. Am J Surg 1980;140:
144-50.

. Yang HJ, Park CW, Lee K. Clinical analysis of posttrau-
matic deaths at emergency department. J Korean Soc Emerg
Med 1993;4:83-90.

. Song DK, Lee KK, Mun SH, Chung KS. Clinical analysis of

52 9

o] Aol o8k 7] Aol A %—H_/I:AL

post-traumatic deaths. ] Korean Soc Trauma 1995;10:104-11.

10. Sin YW, Han HY, Choi SY, Song BJ, Park SH, Kim CS.

11.

12.

13.

14.

15.

16.

Analysis of acute traumatic death. ] Korean Soc Trauma
1997;10:127-34.

Cho KS. Causes of chest trauma in Korea. J Korean Soc
Trauma 1993;6:191-4.

Shin HK, Yoon YH, Lee DY, Kim HK, Lee KI, Paik HC.
Clinical evaluation of traumatic hemothorax necessitated
thoracotomy: review of experience with 32 cases. J Korean
Soc Trauma 1998;11:227-33.

Lee SY. Clinical observation of penetrating thoracic injury.
J Korean Soc Trauma 1999;12:24-9,

Liman ST, Kuzucu A, Tastepe AI, Ulasan GN, Topcu S.
Chest injury due to blunt trauma. Eur J Cardiothorac. Surg
2003;23:374-8.

Kulshrestha P, Munshi I, Wait R. Profile of chest trauma in
a level I trauma center. J Trauma 2004;57:576-81.

Balkan ME, Oktar GL, Kayi-Cangir A, Ergul EG. Emergen-
¢y thoracotomy for blunt thoracic trauma. Ann Thorac Car-
diovasc Surg 2002;8:78-82.

Jl.i_]
il
b
i

 slabol ofgk Aol A7 BEo|
Hlgg AR ek, o AAAe

F2% A A F dhfoldh AR
ro) 91%
ol g AEoll AR 948 F A
Abe] Bgloll WE Aol A7)

=y
'T'::‘L—\_

Foll w2 94 Aol

Fo
o3t Aol E HARom(p<0.05), FH
119 ool ofa) ol

H) 08597} 7 Z2 gHe s vehyt). Z
A9 x7) Aol A9 F HAAA £43

92y 7olck

e A-@A] 3474)

s

2% 29lolch webA el geiAe 27] Al

G %’-oll Sepd 4
AAHA 2 A
< S A
2918 doti il shgich WY X HH: 19949 198
s}z 40042
P EEE B o
3habe} 6A17F o] Tol| Abkat Al H]:fa}o% 271 Ao e sE BAskad. 2k &
B £20 04
ES] A].\:Lo] EES A slg. 27 A}r“]-:r’-oﬂxﬂ GCS7} 5.86+4.
AlSoll A &=

27 Ag 2.66i1.87i 7] A 1.55+1.76
o0 27 Auelld E4o) o A8 A¢ thelgrhp<0.05). 27 A 93es
), =& FE AIS (ZAHE] 1.491), Y&
28 2ol gt Aol Al AF7AA ZAAle] A ol
T ohel, F3 £ A 27] QA
FREgl Ui W3R AAsh 93y 127}

g AZE ol e 7] Avtol
Faslgd oy oA AR €]
FZol| A b o] g XAt 27

E] 20034 12Y717] 3% ¢ 27
FHo g FAste] Al AkE £
Aol slelAl 7] 6417F o] o]

.
%
o, 7
T

a2
[+

T

o°“

o=
:-L—:j:

»i——‘/]’ &89 e
2 37 A 82415028

A E
GCS (22

To 29 A
2. A].uol—
3 FRed

— 133 —



