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Purpose: The aim of this study was to evaluate the quality of the trauma care system of our hospital, in
which emergency physicians care for major trauma patients in the emergency intensive care unit (ICU) in con-
sultation with intervention radiologists and surgeons.

Methods: This was a retrospective observational study conducted in an emergency ICU of atertiary referral
hospital. We enrolled consecutive patients who had been admitted to our emergency ICU with major trauma
from March 2007 to September 2010. We collected data with respect to demographic findings, mechanisms of
injury, the trauma and injury severity score (TRISS), emergency surgery, angiographic intervention, and 6-
month mortality. Then, we compared the observed and predicted survivals of the patients. The Hosmer-
Lemeshow test and calibration plots by using 10 groups, one for each decile, of predicted mortality were used
to evauate the fitness of TRISS. P-values of greater than 0.05 represent afair calibration.

Results: Among 116 patients, 12 (10.34%) were dead within 6 months after admission to the ICU, and 29
(25.00%) and 38 (32.80%) patients received emergency surgery and angiographic intervention, respectively.
The mean injury severity score and revised trauma score were 36.97+17.73 and 7.84+6.75, respectively. The
observed survival and the predicted survival of the TRISS were 89.66% (95% confidence interval [Cl]:
84.03~95.28%) and 69.85% (95% CI: 63.80~75.91%), respectively. The calibration plots showed that the
observed survival of our patients was consistently higher than the predicted survival of the TRISS (p<0.001).

Conclusion: The observed survival for the trauma care system of our hospital, in which emergency physi-
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cians care for mgjor trauma patients in the emergency ICU in consultation with intervention radiologists and
surgeons, was higher than the predicted survival of the TRISS. (J Korean Soc Traumatol 2011;24:98-104)
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Table 1. Characteristics of enrolled patients
N (%)

Male gender 81 (69.8)
Age (years) (mean+ SD) 43.53+18.86
Injury mechanism

Motor vehicleinjury 75 (64.6)

Fall down 25 (21.6)

Penetrating injury 8 (6.9

Violence 3 ( 2.6)

Others 5 (43
Vital signs (mean+ SD)

SBP (mmHg) 112.28+34.07

RR (/min) 21.08+6.41

GCs 11.98+4.04
RTS (mean+ SD) 6.75+1.51
AIS

Head & neck 1.68+2.03

Face 122+193

Chest 211+1.90

Abdomen 1.68+1.90

Extremity 245+211

External 0.58+1.10
ISS (mean+ SD) 36.97+17.73
TRISS (%) (mean=+SD) 69.85+32.91
Emergency angiographic intervention 38 (32.8)
Emergency operation 29 (25.0)
Emergency angiographic intervention and operation 7 ( 6.0
6-month survival 104 (89.7)
Total 116 (100)

SD: standard deviation, SBP: systolic blood pressure, RR: respiratory rate, GCS: Glasgow coma scale, RTS: revised trauma score,
AIS: abbreviated injury scale, ISS: injury severity score, TRISS: trauma score-injury severity score
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Fig. 1. Observed six month survival.
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Fig. 2. Comparison between the predicted and observed survival of patients. The TRISS-6 month predicted survival and observed 6-
month survival were compared according to 10 groups with number of patients (A) and 10 groups with 10%-predicted rate (B).
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Table 2. Characteristics of mortality cases
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Gender Age
(years)

Injury
Mechanism

Injury
Diagnosis

RTS

TRISS Angio

(%)

Interv

Em Durof Causeo
OP  Surv

Desth

1 Mae

2 Mae

3 Femae

4 Male

5 Male

6 Male

7 Made

8 Femade

9 Femade

10 Mae

11 Male

12 Femae

71

75

62

33

25

42

82

75

18

30

39

86

Fall down

Motor vehicleinjury

Motor vehicleinjury

Motor vehicleinjury

Violence

Fall down

Motor vehicleinjury

Fall down

Fall down

Motor vehicle injury

Fall down

Motor vehicle injury

TBI

Bilat hemothorax
Spleen rupture

Pelvic bone fracture

TBI

Bilat hemopneumothorax
Pelvic bone fracture

Rt hemothorax

Liver laceration
Pancreatic injury
T-spine fracture

TBI

Liver laceration,

Rt hemothorax

Rt leg fracture dislocation
Rt shoulder fracture
Facial bone fracture

Inf alveolar artery rupture
TBI

Lung contusion

TBI

Facia injury

Rt hemothorax

Shoulder fracture

Lt adrenal rupture

SMA pseudoaneurysm
TBI

Skull base fracture
Facial bone fracture

TBI

Facial bone fracture

Lt shoulder, femur fracture
Pelvic bone fracture
Bilat pneumothorax
Mesenteric hemorrhage
Pelvic bone fracture
Shoulder fracture

TBI

Lt leg fracture

Pelvic bone fracture
Bilat wrist fracture

TBI

Facial bone fracture
Lingual artery dissection
Pelvic bone fracture
Pelvic bone fracture

L spinefracture

Rib fracture

Lung contusion

75

72

50

66

66

75

66

59

75

3.43

4.74

249

0.73

2.49

2.63

597

6.38

3.36

524

6.90

7.84

0.3

12

13

17

1.9

21

26

3.6

3.8

242

244

80.1

Done

Done Done

Done

Done

Done

Done

2

1

34

16

TBI

Bleeding

Sepsis

MOF

TBI

TBI

MOF

TBI

Bleeding

TBI

TBI

MOF

ISS: injury severity score, RTS: revised trauma score, TRISS: trauma score-injury severity score, Angio Interv: angiographic inter-
vention, Em OP: emergency operation within 24 h after injury, Dur of Surv: duration of survival, TBI: traumatic brain injury, MOF:

multi-organ failure

— 102 —



Be

SRICERER R

=
T

77t 2

o2 Agd 4 gl §lrh(19-21)

6%3 (50.0%),

L

.

%

%3t

=2} (traumatic brain injury, TBI) 2.2 69 (50%)°] At

T
ol

3 Al RS

19 (83%)°| Atk A= IS

b=

Foith, WelA) 5% (417%)

-
13

+ 2 A}

o A 150

=

=

U o wEde A Iss7h AE A

192, Atk gz}

By

AL

of

oA 3252422 Abd #

=
=

FAt

o=
13

sto] A= oy A7) FALR AL

S

A

=13
=

ol
A4 49

V.
H

o FZ%7t gu A =A%t (p=0031).
2 SFgAHo

a7 21

st

9]

7 o

Aol Eedt A3z Alsd 9

=

R

A A 2]

2 3474 A

[e]

=

DX

7]

=

=]
5 =X

Il

o] Al
Z}(interventional radiologist)l] 2

< (angiographic intervention) 2

#4429

2=
=

w

ol

prod

o|J
L

e

?l_

3 o)A}l 9

1
5}

39l

o
A%F Q9 2

ant

1:5}

7] 4]

A5

o

gl 9T $7F %

L

o
=

89.66% = TRISS®l
Al sk o o)

o
S

s

AEE

E& 6986%Hth F9

oj
ojn

o
W

0
AR

¢

~

o
i)
X

o|
"
np

e

X
]
—

N
B

FA7E eIt A,

H
L

oz A EA.

g9 o
g7}

-
.

ol
—

(i)

)

9ol E

L
.

ol

A

=
=

s

o

1525 9

A
o 44 2 Ade] o]%o]

a Wl ik whebA

Ay

ol

=
=

~
o

3=

A
ol olsh vEol #

4

A

=
g

HAd 71

=
=

i

<)

g

o ool

2~
=

& A

oA l/gel <

3
=

=

| &0l

R

[ A L

°

o+ TS A

7}

[¢)

=

2t

700

i

NJo
Njo

ol

o7 yebsth(10-17)

)

=
o

171

97 etk 54, Lo

I3

)

I
Rl

o

g FaAdE o

i
=

T el 2%

bl

o|J

=
w5

)

*E @V7F AEeH Al

— 103 —



A24BA23 —
10) Wu SC, Chow KC, Lee KH, Tung CC, Yang AD, Lo
CJ. Early selective angioembolization improves success

of nonoperative management of blunt splenic injury.

— et A
Hadrle] g B8 ARdle] S4OR BIHT 9
o & AFellAE 154 ool Al AERS tite
E SIATh Ao R S5 9 Sk WHE 7144
o) o) U AL HrbsA ekarct Am Surg 2007:73:897-902.
6 o= "o v : 11) Gaarder C, Dormagen JB, Eken T, Skaga NO, Klow
NE, Pillgram-Larsen J, et al. Nonoperative manage-
V 7é =2 ment of splenic injuries: improved results with
angioembolization. J Trauma 2006:61:334-9.
B 7o L3k %T;Lg] k3l o Abol o) & %ﬂ:‘i‘ﬂ}:} 12) Let(?ublon C, MorrAal I, Cben Y, Monpin V Voirin D,
AN AT D 27 Wb ok 28 2 Bhak A Arvieux C. Hepatic ar1fer1al emb'olAlzatAlon‘ in the man-
agement of blunt hepatic trauma: indications and com-
opettel o &g B AN Azl A8 SHAH plications, J Trauma 2011:70:1032-6.
W SHFAER] A& A 5 SFsH ot 13) Fang JF, Shin LY. Wong YC, Lin BC, Hsu YP.
93 H= A7 A, &AF B tfdt o 7+ 79 Angioembolization and laparotomy for patients with
HA o7 2 7t o] AR o3 LF =29 ;\]gg% concomitant pelvic arterial hemorrhage and blunt
aznog 3 2= gisa WE A4S 7»9,%?5‘]-93\% ), ;Z;io;glnal trauma. Langenbecks Arch Surg 2011:396:
w2d ohd A‘E%%% TRISSel| A o] 5+ Ag—é%oﬂ EE 14) Brewer ME Jr, Strnad BT, Daley BJ, Currier RP, Klein
FoltA =k FA, Mobley JD, et al. Percutaneous embolization for
the management of grade 5 renal trauma in hemody-
REFERENCES namically unstable patients: initial experience. J Urol
2009;181:1737-41.
1) Pruitt BA, Pruitt JH, Davis JH. History In: Moore EE, 15) Nicola M. Gulfi G. Pea U. Bozzola A, De luca F.
Feliciano DV, Mattox KL. eds. Trauma 5th ed. New Seregni R, et al. Renal artery embolization for kidney
trauma. Arch ital Urol Androl 2007:79:176-8.
16) Boufi M, Bordon S, Dona B, Hartung O, Sarran A,
Nadeau S, et al. Unstable patients with retroperitoneal
vascular trauma: an endovascular approach. Ann Vasc
Surg 2011:25:352-8.
17) Salazar GM, Walker TG. Evaluation and management
of acute vascular trauma. Tech Vasc Interv Radiol
18) van der Vlies CH, Olthof DC, van Delden OM, Ponsen
KJ, de la Rosette JJ, de Reike TM, et al. Mangement

York: McGraw-Hill, 2004: 3-17.
2) Ali j, Adam R, Butler AK, Chang H, Howard M,
Gonsalves D, et al. Trauma outcome improves following
the Advanced Trauma Life Support program in devel-
2009:12:102-16.
of blunt renal injury in a level 1 trauma centre in view
of the European guidelines. Injury 2011 in press
19) Dabbs DN, Stein DM, Scalea TM. Major hepatic necro-

a common complication after angioembolization for

3) Ali j, Adam R, Stedman M, Howard M, Williams JL

sis:
treatment of high-grade liver injuries. J Trauma 2009:

oping country. J Trauma 1993:34:890-9.
Advanced trauma life support program increase emer-

66:621-7.
21) Herrera DA, Vargas SA, Dublin AB. Endovascular

20) Raju AD, Doshi M. Percutaneous transrenal emboliza-
Interv Radiol 2010:21:1465-6.
treatment of penetrating traumatic injuries of the

gency room application of trauma resuscitative proce-
dures in a developing conutry. J Trauma 1994:36:391-4.
4) Ben-Abrahan R, Stein M, Kluger Y, Blumenfeld A,
legacy of R Adams
tion of wvascular complication of nephrostomy. J Vasc

Rivkind A, Shemer J. ATLS course in emergency
A

extracranial carotid artery. J Vasc Interv Radiol 2011:

22) Sarkar B, Brunsvold ME, Cherry-Bukoweic JR,
committee on trauma

medicine for physicians. Harefuah 1997:132:695-7.
5) Edlich RF, Wish JR, Britt LD, Long WB. An orga-
22:28-33.

nized approach to trauma care:

6) Peter A Cameron, Belinda J Gabbe, D James Cooper,
Rodney Judson John McNeil.
Hemmila MR, Park PK, Raghavendran K, et al.

cowley. J Long Term Eff Med Implants 2004:14:481-

511.

Tony Walker,

patient survival: MJA 2008:189:546-50.

7) Waibel BH, Rotondo MF. Damage control in trauma

and abdominal sepsis: Crit Care Med 2010:39:421-30.

8) Muller T, Doll D, Kliebe F, Rycggoltz S, Kuhne C.
intensivmed Notfallmed

Damage control in trauma patients with hemodynamic
American college of surgeons
performance improvement and patient safety program:

maximal impact in a mature trauma center., J Trauma

statewide system of trauma care in Victoria: effect on
2011:71:1447-54,

The Major Trauma

Anasthesiol
9) Champion HR, Copes WS, Sacco WJ, Lawnick MM,

instability.
Schmerzther 2010:45:626-3.
Outcome Study: establishing national norms for trauma

— 104 —

Keast SL, Bain LW Jr, et al

care, J Trauma 1990:30:1356-65.





