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Trauma(S*) inhospital mortality rate [2014-2016]
(N = 15,881/830,566)

S-dead, 15881 Inhospital

death(%), 1.91




Thailand trauma mortality(%) [2014-2016]
by regions : N = 15,881
(Total inhospital trauma cases (S*) = 830,566)
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Trauma(S*) dead cases distribution (Proportion)
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Trauma(S*) inhospital mortality (%)

by hospital level : N=15,881
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Gender proportion for traumatic Gender proportion for traumatic
inhospital patient (N= 830,566) inhospital dead patient (N= 15,881)
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[ 67.0% male ] [ 74.0% male ]




Refer-in system involvement for Refer-in system involvement for

traumatic inhospital patient traumatic inhospital dead patient
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 proportion of total trauma death
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 Proportion of TBI death
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i Proportion of abdominal injury death

1466

65 100
.147 16.9 .132 a.a
1

Liver (5361%) small  spleen (5360%) other (5368*) colon (S365%) Abdominal

intestine injury-dead

(S364*) (S36%)



B Proportion of fracture of femur death
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Fracture of femur
(pertrochanteric,head&neck : S720*-S721%)
by age-grouping

(Age< 50), (Age < 65),

3816, 8% 9651, 20%




Fracture of femur

(pertrochanteric,head&neck : S720*-S721*)
N(2014-2016) dead(2014-16)

S720*-S721* (Age < 65) 9651 S720*-S721* (Age < 65) I 87

S720*-S721* (Age >/=65) 38286 S720*-S721* (Age >/=65) _ 785

S720*-S721* (Age< 50) 3816 S720*-S721* (Age< 50) 19

S720*-S721* (Age >/= 50) 44139  S720*-S721* (Age >/= 50) _ 853




Mortality of fracture of femur

(pertrochanteric,head&neck : S720*-S721%)

S720%-S721* (Age < 65)

S720*-S721* (Age >/=65)

S720%-S721* (Age< 50)

S720*-S721* (Age >/= 50)

by age-grouping (N=47,955)
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Inhospital traumatic(S*)
24-hr dead patients(2014-2016)

Proportion of refer-in patients

by hospital level

B Refer in(2014-16)

B Total 24-hr dead cases(2014-16)
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Inhospital traumatic(S*)

24-hr dead patients(2014-2016) by diagnosis
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24-h dead TBI-24-h dead (S06%) Abdominal injury-24-h dead
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J Proportion of 24-hr trauma death diagnosis

5660
o)
71.5%
1583
507
. 334 354
100 234 246 136 156
28.0 I 9.0 73 .5.9 R 6.3 4.1 a3 2.4 28 8415
| [ o
24-h dead SDH (S065%) Diff.brain Liver  Focal brain Subarach.  Other EDH (S064%)  other spleen  Unspecified
injury (S361%) injury  Hrg (S066%) specified abdominal  (S360%) intracranial
(S062%) (S063%) intracranial injury injury
injury (5368%) (5069%)

(S068*)



Total AdjRW per year for traumatic dead patients

29546.7065
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81.5%
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Specific mortality by diagnosis
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abdominal injury
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Traumatic brain injury

(TBI exclude cerebral concussion) : Region 1
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Traumatic brain injury (TBI exclude cerebral concussion) :

Region 1 (A,S-hospital level)

Total(2014-16)
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Traumatic brain injury

(TBI exclude cerebral concussion) : Region 2
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Traumatic brain injury (TBI exclude cerebral concussion) :

Region 2 (A,S-hospital level)

Total(2014-16) Mortality(N=599/2922)
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Traumatic brain injury

(TBI exclude cerebral concussion) : Region 3
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Traumatic brain injury (TBI exclude cerebral concussion) :

Region 3 (A,S-hospital level)

Total(2014-16)
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Traumatic brain injury

(TBI exclude cerebral concussion) : Region 4
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Traumatic brain injury (TBI exclude cerebral concussion) :

Region 4 (A,S-hospital level)

Total(2014-16) Mortality(N=817/3315)

TOTAL (A+S) r 3315 TOTAL (A+S) = 24.65
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Traumatic brain injury

(TBI exclude cerebral concussion) : Region 5

Total(2014-16)
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Traumatic brain injury (TBI exclude cerebral concussion) :

Region 5 (A,S-hospital level)

Total(2014-16) Mortality(N=992/5106)
TOTAL (A+S) r 5106 TOTAL (A+S) : 19.43
2168 16.10
IN. AU 450 WA 13.56
185 17.84
I NANANERLEUT 638 I NANAWERLEU 17.24
633 16.90
SW.USZAIWATIUS |1 214 SW.USZAIVATIUS 13.55
48 18.75
Nasu (A) I 2938 NS (A) I 21.89
485 16.70
TW.S1YYT 672 TW.S1YYT 17.71
878 22.10
WA INTZEBUITNY 903 SWAIMNTLEBUTIY 27.57




Traumatic brain injury

(TBI exclude cerebral concussion) : Region 6
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Traumatic brain injury (TBI exclude cerebral concussion) :

Region 6 (A,S-hospital level)

Total(2014-16)
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Traumatic brain injury

(TBI exclude cerebral concussion) : Region 7
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Traumatic brain injury (TBI exclude cerebral concussion) :

Region 7 (A,S-hospital level)
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Traumatic brain injury

(TBI exclude cerebral concussion) : Region 8
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Traumatic brain injury (TBI exclude cerebral concussion) :

Region 8 (A,S-hospital level)
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Traumatic brain injury

(TBI exclude cerebral concussion) : Region 9
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Traumatic brain injury (TBI exclude cerebral concussion) :

Region 9 (A,S-hospital level)

Total(2014-16) Mortality(1185/5712)
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Traumatic brain injury

(TBI exclude cerebral concussion) : Region 10
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Traumatic brain injury (TBI exclude cerebral concussion) :
Region 10 (A,S-hospital level)

Total(2014-16)
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Traumatic brain injury

(TBI exclude cerebral concussion) : Region 11

Total(2014-16) Mortality(697/4587)
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Traumatic brain injury (TBI exclude cerebral concussion) :
Region 11 (A,S-hospital level)
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Traumatic brain injury

(TBI exclude cerebral concussion) : Region 12

Total(2014-16) Mortality(663/4566)
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Traumatic brain injury (TBI exclude cerebral concussion) :
Region 12 (A,S-hospital level)

Total(2014-16)
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Region 1 : traumatic subdural hemorrhage(S065*%)
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Region 3 : traumatic subdural hemorrhage(S065*%)
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Region 4 : traumatic subdural hemorrhage(S065*%)
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Region 5 : traumatic subdural hemorrhage(S065*%)
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Region 6 : traumatic subdural hemorrhage(S065*%)
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Region 7 : traumatic subdural hemorrhage(S065*%)
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Region 8 : traumatic subdural hemorrhage(S065*%)
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Region 9 : traumatic subdural hemorrhage(S065*%)
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Region 10 : traumatic
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Region 11 : traumatic subdural hemorrhage(S065*%)
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Mortality for traumatic subdural hemorrhage(S065*) [N=3,364/12,811]

41.7
35.0
333
33.2
33.1
33.0
323
32.2
31.4
30.4
29.8

29.4

29.4

29.4

28.8
28.2
279
27.7
26.7
26.3
25.8
255
25.1
244
234
224
19.5
19.3
19.2
19.2
18.1
17.8
17.4

13.0



Dead (1,855) : total cases (32,564)

Total

Rectum injury

Stomach injury

Pancreas injury

Bladder injury

Colon injury

Kidney injury

Small bowel injury

Spleen injury

Traumatic pneumothorax

Liver injury

Pelvic fracture

Multiple ribs fracture/flial chest

Traumatic hemo(pneumo)thorax

h 1855

229

19
390

40
405

25
1 595

64
1 752

71
B 1589

215
[ 2645

248
| 2730

97
3367

624
3732

70
4873

78
|l 5141

295

_ 6116

32564

Mortality(2014-16)

Total

Rectum injury

Stomach injury

Pancreas injury

Bladder injury

Colon injury

Kidney injury

Small bowel injury

Spleen injury

Traumatic pneumothorax

Liver injury

Pelvic fracture

Multiple ribs fracture/flial chest

Traumatic hemo(pneumo)thorax

5.70
3.93
4.87
9.88
4.20
8.51
4.47
8.13
9.08
2.88
1.44
1.52
4.82

57 %

16.72



N per year (10,855)

Total

Rectum injury

Stomach injury

Pancreas injury

Bladder injury

Colon injury

Kidney injury

Small bowel injury
Spleen injury

Traumatic pneumothorax
Liver injury

Pelvic fracture

Multiple ribs fracture/flial chest

Traumatic hemo(pneumo)thorax

76

130
135
| 198

| 251

10855

530

882

910

1

122

1244

1624

1714

2039

Dead per year (617)

Total

Rectum injury

Stomach injury

Pancreas injury

Bladder injury

Colon injury

Kidney injury

Small bowel injury
Spleen injury

Traumatic pneumothorax
Liver injury

Pelvic fracture

Multiple ribs fracture/flial chest

Traumatic hemo(pneumo)thorax

13

21

24

72

83

32

23

26

98

208

617



Dead (1,414) : total cases (10,639)

Total

Cardiac injury

Thoracic aorta injury

Popliteal/femoral artery injury

AAA (ruptured_-A level hospital)

Ruptured AAA

Acute mesenteric ischemia

AAA (non-ruptured -A level
hospital)

AAA -A level hospital

Arterial embolism-thrombosis

_ 2088

13826

20
100

25
106

6414

13.2%

Mortality(2014-16)

Total

Cardiac injury

Thoracic aorta injury

Popliteal/femoral artery injury

AAA (ruptured -A level hospital)

Ruptured AAA

Acute mesenteric ischemia

AAA (non-ruptured -A level
hospital)

AAA -A level hospital

Arterial embolism-thrombosis

15.10

20.00

23.58

6.85

26.77

8.20

14.75

10.23

42.33

41.14



N per year (3,546)

Total

Cardiac injury

Thoracic aorta injury

Popliteal/femoral artery injury

AAA (ruptured_-A level hospital)

Ruptured AAA

Acute mesenteric ischemia

AAA (non-ruptured -A level
hospital)

AAA -A level hospital

Arterial embolism-thrombosis

33

35

4608

Dead per year (472)

Total

Cardiac injury

Thoracic aorta injury

Popliteal/femoral artery injury

AAA (ruptured_-A level hospital)

Ruptured AAA

Acute mesenteric ischemia

AAA (non-ruptured -A level
hospital)

AAA -A level hospital

Arterial embolism-thrombosis

65

106

111

53

119

219

696



In-hospital mortality
for traumatic brain injury(S06*)

at F-level hospitals [N=23,680]

0.3

Mortality(2014) Mortality(2015) Mortality(2016)  Mortality(2014-16)



% Refer-out for traumatic brain injury(S06*)

at F-level hospitals [N=23,680]

8.3
8.2
7.5 | I I_

%refer out(2014) %refer out(2015) %refer out(2016) %refer out(2014-16)




Chonburi hospital trauma statistics
(A-level : 850 hospital bed)




Dead proportion by ER triage
(total dead from ER-admitted patients
: 5,384 from 39,950) at Chonburi hospital

J Red Yellow g Green

969% of dead cases

0
4% (dead=5,179)
1. Red cases

2. Yellow cases

29%

67%



Dead proportion(%) by emergency groups

for red&yellow cases (total red&yellow dead cases =5,179)

NTE-General surgery

FT-Stroke

NTE-Pediatrics

NTE-OB&GYN

NTE-Orthopedics

FT-Trauma(massive hemothorax)

NTE-ENT

FT-Acute upper airway obstruction

0.8
1 0.4
0.2
0.2
0.1
0.1
0.0
0.0
0.0
0.0
0.0

4.7

95.3% of red&yellow

dead cases
1. medicine
2.general surgery

3. trauma



Dead proportion(%) by emergency groups

for red&yellow cases (total red&yellow dead cases =5,179)

{ NTE-General surgery

FT-Stroke

NTE-Pediatrics

NTE-OB&GYN

NTE-Orthopedics

FT-Trauma(massive hemothorax)

NTE-ENT

FT-Acute upper airway obstruction

1.0

0.8
1 0.4
0.2
0.2
0.1
0.1
0.0
0.0
0.0
0.0
0.0

20.6%

GenSx&Trauma

FOCUS conditions for
PCT:SURGERY for
mortality reduction
(20.6% impact)

4.7



Trauma Vs General surgery
(red&yellow cases: N=11,076)

J dead | total Mortality
7302

15.7

3774

472

Trauma General surgery Trauma General surgery



In-hospital traumatic cases(S*) by gender

at Chonburi hospital : N=9,833(April2016-April2018)

2809, 29%
| Male

Female



In-hospital traumatic patients(S*) at Chonburi hospital

gender-related dead proportion gender-related mortality
(N=9,833) (N=485/9,833)
[ dead | total 5.3

7024

4.1

2809

370 115

Male Female Male Female Overall



In-hospital traumatic cases(S*) by age-intervals

at Chonburi hospital : N=9,833(April2016-April2018)

N(S*) g Dead(S*)

2230
1666
1225 1269
Number 986
864
662
501
351
16 57 71 85 74 66 46 28 39 19 10
[ || [ | || || — — —

(0,15) [15,20) [20,30) [30,40) [40,50) [50,60) [60,70) [70,80) [80,90) [90,...)

Age-intervals(yr)



In-hospital mortality for traumatic patients(S*) by age-intervals

at Chonburi hospital : N=485/9,833(April2016-April2018)

12.7
9.1
67 69
5.8 5.6
4.7 5.1 4.9
3.2
1.9 I

(0,15) [15,20) [20,30) [30,40) [40,50) [50,60) [60,70) [70,80) [80,90) [90,..) Al

Mortality(%)

ages

Age-intervals
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4000
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In-hospital traumatic patients(S*) by discharge status

at Chonburi hospital (N=9,833)

9833
8865 Improved = 90.2 %
Dead = 4.9 %
485 291 120 56 13 3
B e
Total improved dead not refer out refusal escape others

improved



In-hospital traumatic patients(S*) by causes

at Chonburi hospital (N=9,833)

= 340

legal intervention and war(Y35*-Y36%)

noxious substances(X40*-X49%)

smoke,fire and flames(X00*-X09*)

venomous animals and plants(X20*-X29*)

animated mechanical forces(W50*-Wé64*%)

event of undetermined intent(Y10*-Y34*)

inanimated mechanical forces(X85*-Y09*)

transport accident(V01*-V99*)

1

o AN P - -

1 43

1 47

5900



Percent of in-hospital traumatic patients(S*) by causes

at Chonburi hospital (N=9,833)
- 3.5

legal intervention and war(Y35*-Y36*)

noxious substances(X40*-X49%)

smoke,fire and flames(X00*-X09*)

venomous animals and plants(X20*-X29*)

animated mechanical forces(W50*-W64*)

event of undetermined intent(Y10%*-Y34%)

inanimated mechanical forces(X85*-Y09*)

transport accident(V01*-V99*)

0.01
0.01
0.01
0.01
0.02
0.04
0.08
0.09
1 0.4

1 0.5

1.6

60.0



Proportion of in-hospital traumatic patients(S*)

by triage system at Chonburi hospital (N=9,833)

white+green
cases, 2719,
28%

yellow cases,

5831, 59%
red cases, 1283,

13%



In-hospital mortality(%) for traumatic patients(S*)
by triage system at Chonburi hospital (N=9,833)

white+green cases

yellow cases

all emergency cases

red cases

.

1.3

4.9

30.6



24-h mortality for in-hospital traumatic patients : exclude

cerebral concussion(S* exclude S060*) [N=8,234]

—Mortality —M+1SD M-1SD —Mean — L34t (Mortality)
6.3
3.8
2.5
/ I
1.2

Q2/16 Q3/16 Q4/16 Q1/17 Q2/17 Q3/17 Q4a/17 Q1/18 Q2/18



72-h mortality for in-hospital traumatic patients : exclude

cerebral concussion(S* exclude S060*) [N=8,234]

——Mortality —M+1SD M-1SD —Mean — L34LdU (Mortality)

8.0

2.0

Q2/16 Q3/16 Q4/16 Q1/17 Q2/17 Q3/17 Q4/17 Q1/18 Q2/18



7-days mortality for in-hospital traumatic patients : exclude
cerebral concussion

(S* exclude S060*) [N=8,234]

—Mortality —M+1SD M-1SD —Mean —L¥adu (Mortality)
8.6
= 6.0
~ — y 4.6
3.1
Q2/16  Q3/16  Q4/16  Q1/17  Q2/17  Q3/17  Q4/17  Q1/18  Q2/18



30-days mortality for in-hospital traumatic patients : exclude
cerebral concussion

(S* exclude S060*) [N=8,234]

—Mortality —M+1SD M-1SD —Mean —L¥adu (Mortality)

Q2/16

Q3/16 Q4/16 Q1/17 Q2/17 Q3/17 Q4/17 Q1/18

Q2/18



%complication for in-hospital traumatic patients

at Chonburi hospital

% complication Mean —M+1SD —M-1SD —1%3du (% complication)

30.5
ﬂ79/\
26.4

7 N

\v/ - I \ 17..2

Q2/16

Q3/16 Q4/16 Q1/17 Q2/17 Q3/17 Q4/17 Q1/18 Q2/18



Proportion of complications in traumatic in-patients

with complication(s) at Chonburi hospital

post-traumatic wound

infection .
postoperative acute
3%

ulm_insufficienc
pgstoperative abscess s - y

3%




In-hospital traumatic patients(red cases) mortality by arrival types

at Chonburi hospital (N=1,283)

J dead | Total g Mortality

1210

19 & 26.0 30.8

L — T —

No system(s) EMS or Referal system




1604

in-hospital TBI patients(S06* exclude
cerebral concussion[S060*])
by discharge status(N=2,078)
at Chonburi hospital

334

m - -

improved

dead not improved refer out others



Mortality(%) for TBI(exclude cerebral concussion)

at Chonburi hospital : N=2,078

——Mortality —Mean —M+1SD M-1SD  —1¥adu (Mortality)

/ 23.1
19.6

M e

13.7

Q2/16 Q3/16 Q4/16 Q1/17 Q2/17 Q3/17 Q4a/17 Q1/18 Q2/18



Mortality(%) for focal brain injury,EDH,SDH(S063*,5064*,5065%*)
at Chonburi hospital : N=1,426

—Mortality —Mean —M+1SD M-1SD  —1B91du (Mortality)

23.8
/ 20.1
w N "

./ 13.9

Q2/16 Q3/16 Q4/16 Q1/17 Q2/17 Q3/17 Q4/17 Q1/18 Q2/18



Mortality(%) for abdominal injury(S36*)
at Chonburi hospital : N=337

——Mortality —Mean —M+1SD M-1SD  —1¥adu (Mortality)

122 12.2
/\ﬂ.1
/ 8.4
4.7

Q2/16 Q3/16 Q4/16 Q1/17 Q2/17 Q3/17 Q4a/17 Q1/18 Q2/18



Mortality(%) for fracture
(neck of femur,pertrochanteric : S720*,5721%)
in patients(age > 49 yr)
at Chonburi hospital : N=437

——Mortality —Mean —M+1SD M-1SD —1B41du (Mortality)

2.9
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Mortality(%) for fracture
(neck of femur,pertrochanteric : S720*,5721%)
in patients(age > 64 yr)
at Chonburi hospital : N=405

——Mortality — Mean —M+1SD M-1SD — 1 %91du (Mortality) — 1@adu (Mortality)

\5.9

N
V4 X\
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Abdominal injury (536%) : 2010-2018(Jan-Mar) database
Chonburi hospital (N=1,267)

Age =32 yr
LOS = 13 day
Cost = 90,439 baht/case

10.1 % - Mortality

proportion of death

dead,
128

survive,
1039



Abdominal injury (S36%) : 2010-2018(Jan-Mar) database
Chonburi hospital (N=1,267)

Dead cases (N=128) Survive cases (N=1,039)
> Age = 33 yr > Age = 31 yr
» LOS = 7 day > LOS = 14 day
> Cost = 147,743 baht/case > Cost = 84,089 baht/case
> Top 3
1. Liver injury
(62/128=48.4%) :S361* 3 codes FOCUS

2. Small bowel injury
(21/128=16.4%) :S364*
3. Spleen injury
(16/128=12.5%) :5360* Liver injury 62/428 = 14.5%
Small bowel injury 21/270 = 7.8%

Spleen injury 16/320 = 5.0%




Mean time indicators(min) for fast track exploratory laparotomy

: abdominal injury with shock ( 2017: N=57)
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Mean time indicators(min) for fast track exploratory laparotomy

: abdominal injury with shock ( 2017: N=57)

Trauma team 313
activation : 289
Referal team
system
Anesthetic/OR
reparation
Prep 145
Public
awareness
Qo Qo Qo
é}c)\o ('>(°\O <'>‘°\O
O O N
%;S" N

ER at surgery

hospital




Admit to incision time (minutes)

Abdominal injury with shock (Fast track)
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Admit-to-incision (min)

» Abdominal injury
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Admit-to-incision (minute)

> TBI (S063*-S065*)
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