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BLEEDING TO TRAUMA DEATHS & STOP THE BLEEDING

Millions bleed to death after trauma each year

There are millions of trauma deaths each year. Many
patients survive to reach hospital. This slide shows the
causes of in-hospital trauma deaths

Bleeding
45%

CNS injury
41%

Organ failure
10%

KEEP

CALM
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Transfer of Captain Seok from Oman
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> 11:55 AM Sultan Quboos Hospital = 2!
» 12:55 PM Operation theatre
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e leal e contamination ; resection and primary anastomosis done with lavage of the

peritoneal cavity. Two drains left in the Morrison's pouch and pelvi
! al cavity.

I'he orthoped surgeons v 't f r VO X eision ¢ two TENS rod
ics y have ) () ‘earm wound excision and ty >
. [ pedic surgeons have done: left forea
l s ( and pl)\lt'l'l')l‘ slab

ention performed.
serformed. He will

He was stabilized enough
PH 7.22 PO2 2

He is brought over her
d two FFP) HCT

HLZ” 1”i within one hour of arriya/, d w0 FFBHCT
and shifted to the operation theatre, [

Patient/! HOE KYUM SUK
59 Years Old South Korean Male

Hospital numh

hreath sounds on either
He wac is ¢hocly, rhe BP
and SPO2 of 1G0% in ro
abdominal inspection shy
right upper quadrants ai
tender, with distant faint
entry on the middle of th
radial or ulnar pulse, hoy
connected to the index sh
clinically fracture upper LN e un WLl 07
part of the thigh.
An aggressive resuscitation started through ~aus and crystalloids
with O negative blood transfusion immer ~wcd. X-rays were taken, showed
the fractured left both forearm bone-##5; sub-trochanteric femur fracture, and the
shadows of the shuarpness in the abdomen and limbs, An urgent arterial Doppler
study to the left forearm and hand showed ischemic flow till the hand but no flow
seen in the radial artery. Ultrasound abduren showed free fluids in the Lepatorenal
pouach.
The initial HB was 11 HCT 32% PLT 223INR 1.3 k 2.3 Na 147 Blood grouping B
positive. He was stabilized enough within one hour of arrival, and shifted to the
operation theatre, under general anaesthesia cxploratory midline laparotomy
revealed almost non actively blecding right lobe liver tear which was covered by
surgicells, and tear of the transverse colon in its midd|e with no much peritoneal
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INCLUSIVE TRAUMA SYSTEM ? o
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INCLUSIVE TRAUMA SYSTEM ? 27 HOIOAMMIES

Inclusive system

Exclusive
system

Number of patients

Minor Moderate %\_

Injury severity

FIGURE 4-2 Diagram showing the growth of the trauma care sys-
tem to become inclusive. Note that the number of injured patients is
inversely proportional to the severity of their injuries.

Feliciano DV, et al, TRAUMA, 9t Edition
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Measure vital signs and level of consciousness

Step One

Glasgow Coma Scale <14

Systolic blood pressure (mmHg) <90 mm Hg

Respiratory rate <10 or >29 breaths per minute
(<20 in infant aged <1 y*)

Take to a trauma center.! Steps One and Two at(empt to |denlrfy the most senous'y Assess
injured pati These patients should be p p ly to the high anatomy
level of care within the trauma system. of injury.
. v
Step Two® |18 All penetrating injuries to head, neck, torso * Amputation proximal to wrist and ankle
and extremities proximal to elbow and knee * Pelvic fractures
* Flail chest * Open or depressed skull fracture
*Two or more proximal Iong-bom * Paralysi
* Crushed, degloved, or mang ity
Take to a trauma center. Steps One and Two attempt to identify the Assess mechanism of
most seriously injured pati These pati should be transported injury and evidence of
preferentially to the highest level of care within the trauma system. high-energy impact.
Step ThreeS | «Falls
— Adults: >20 ft (one story is equal to 10 ft)
— Children® >10 ft or two to three times the height of the child

 High-risk auto crash
— Intrusion**: >12 in occupant site; >18 in any site
— Ejection (partial or complete) from automobile
— Death in same passenger compartment

—_ y data with high risk of injury
« Auto vs. pedestrian/bicyclist thrown, run over, or with significant (>20 mph) impact!!
* Motorcycle crash >20 mph
Transport to closest trauma center, which, depending on the Assess special patient or
trauma system, need not be the highest level trauma center.5% system considerations.

Step Four [ VS !

— Older adults™: Risk of |n)uvy/deam increases aﬁer age 55y
— Children: Should be tnaged ly to p pable trauma center
o Ant lation and bleedi
. Bums
— Without other trauma mechanism: triage to burn facility***
— With trauma hanism: triage to tr. center***
* Time-sensitive extremity injury'
* End-stage renal disease requiring dialysis
* Pregnancy >20 wk
« EMS% provider judgment

[ ]

Contact medical control and consider transport to Transport according
a trauma center or a specific resource hospital. to protocol. ™™ 2018.07
AUMC TRAUMA BAY

When in doubt, transport to a trauma center




Trauma
Center

Gyeonggi South Regional Trauma Center
Ajou University Hospital Trauma Center
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TRAUMA TEAM CONFIGURATION

Ay
Radiographer

RN. 1 Airway RN. 3 Circulation

AL

RN. 2 Exposure Nurse assist

)

Administration

| TEAM
LEADER

2018.07
AUMC TRAUMA BAYJ
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J Korean Med Sci. 2021 Jun 7;36(22):e149
https://doi.org/10.3346/jkms.2021.36.€149

eISSN 1598-6357-pISSN 1011-8934

3;8.:1 ggggrl:l&mncy An Evaluation of the Effect of
Performance Improvement and Patient
Safety Program Implemented in a New
Regional Trauma Center of Korea

‘.] Check for updates

Yo Huh ,"? Junsik Kwon (2,"? Jonghwan Moon (2,2 Byung Hee Kang (,"?
Sora Kim ©,%2 Jayoung Yoo (©,%2 Seoyoung Song (®,2 and Kyoungwon Jung @ 2

'Division of Trauma Surgery, Department of Surgery, Ajou University School of Medicine, Suwon, Korea
’Gyeonggi South Regional Trauma Center, Ajou University Hospital, Suwon, Korea

https://jkms.org/src/jkms-summary-AVF/jkms-36-e149-AVF.html
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25

20

20 | 18
H W General surgeon

H W Emergency physician
151 13 14 ! W Cardiovascular surgeon

1 | “ [ B Orthopedic surgeon

edicated totrauma

Results: Human resources in the center significantly increased during the period; attending
surgeons responsible for trauma resuscitation from 6 to 11 and trauma nurses from 85

to 218. Trauma admissions (from 2,166 to 2,786), trauma team activations (from 373 to
1,688), and severe cases (from 22.6 to 33.8%) significantly increased (all P < 0.001). Time

to initial resuscitation and transfusion significantly decreased from 120 to 36 minutes (P

< 0.001) and from 39 to 16 minutes (P < 0.001). Time to surgery for hemorrhage control

and decompressive craniotomy improved from 99 to 54 minutes (P < 0.001) and 181 to 135
minutes (P=0.042). Ventilator duration and rate of PTDs significantly decreased from 6 to 4

days (P= 0.001) and 22.2% to 8.4% (P = 0.008).
o N I N O GEEE EEEN N IS

2015 2016 2017 2018 2014 2015 2016 2017 2018
Year Year

Fig. 2. Progressive enhancement of human resources dedicated to trauma care. (A) Comparison of trauma specialists, (B) Comparison of trauma nurses, (C)
Comparison of trauma nurse practitioners and coordinators.
T-ICU = trauma-intensive care unit, T-OR = trauma-operation room, T-bay = trauma-bay.

https://jkms.org/src/jkms-summary-AVF/jkms-36-e149-AVF.html 39




ACS TQIP BENCHMARK REPORT:

Spring 2021

ACS ®
UALITY
IMPROVEMENT
PROGRAM

AMERICAN COLLEGE OF SURGEONS

Inspiring Quality:
Highest Standards, Better Outcomes
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ON TRAUMA

Release 1.0




Figure 1: Hospital Trauma Level

Hospitals (%)

Trauma Level

Figure 5: Hospital Geographical Region

Hospitals (%)

International Midwest Mortheast South

Geographical Region




Risk-Adjusted Mortality by Cohort - Spring 2021

TQIP Report ID: 538

Patient Cohort

Decile 1 1 7 1 1 1 1 8
7 e PP SRR I S
.9 ‘
= [ 1 1]
© 1 —
oc
%)
©
o —
ST e
os | D e > .
OR 0.52 0.72 1.05 0.89 0.60 0.47 0.78 1.15
T T \ T T T \ T
All Patients Blunt Penetrating Shock Severe TBI Elderly Elderly Blunt Isolated Hip
Multisystem Multisystem Fracture



Odds Ratio

10/5/2021

14.5 - |
115- OR Ranges:

T
73

5.5

Low =0.39-0.81

Average =0.69-1.51
High =1.28-2.19

Odds Ratios by TQIP Hospital; Mortality

Cohort = All Patients

43



J Korean Med Sci. 2019 Mar 4;34(8):e65
https://doi.org/10.3346/jkms.2019.34.e65

elSSN 1598-6357-pISSN 1011-8934

Original Article Preventable Trauma Death Rate
Medicine General & Policy . . .
after Establishing a National Trauma
System in Korea

-l '.} Check for updates ]

Results: Of the target cases, 943 were able to undergo panel review and be analyzed
statistically. The PTDR was 30.5% (6.1% preventable and 24.4% possibly preventable). Those
treated at a RTC showed a significantly lower PTDR than did those who were not (21.9% vs.
33.9%; P=0.002). The PTDR was higher when parients were transferred from other hospirtals
than when they directly visited the last hospital (58.9% vs. 28.4%; P= 0.058; borderline
significant). The PTDR increased gradually as the time from accident to death increased; a
time of more than one day had a PTDR 14.99 times higher than when transferred within one
hour (95% confidence interval, 4.68 to 47.98).
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Preventable Trauma Death Rate (%)

40

35

30

25

20
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Comparison of the Preventable Trauma Death
Rate Between 2015 and 2017 in South Korea

—e—Preventable Trauma Death Rate
—e—Preventable

—e—Potentially Preventable

30.5
24.4
19.9
P <0.001
13.8
P <0.001
6.1 6.1
L o P =0.987
2015 2017

Year

Preventable Trauma Death Rate (%)

Comparison of the Preventable Trauma Death
Rate Between 2015 and 2017 According to the

Region
50

40

30

20

10

—e—Seoul
=e=|ncheon/Gyeonggi
=e—Daejeon/Chungcheong/Gangwon
40.7 ¢ Gwangju/leonla/leju
—e=Busan/Daegu/Ulsan/Gyeongsang
30.8
29.4 -0 30.2 P=0.927
27.4
25.9 P =0.002
26.0
16.7 P =0.005
16.0 P<0.001
150 P =0.006
2015 2017

Year




Proportion (%)

Comparison of the Proportion of Overall
Trauma Patients Who Visited Emergency
Medical Institutions Between 2015 and 2017

n= 1,790,165 n= 1,914,731

100

80 -

60 -

20 -

2015 2017
Year

W LEMI B LEMC B REMC B RTC

Proportion (%)

100

80

60

40

20

Comparison of the Proportion of Severe Trauma

Patients Who Visited Emergency Medical
Institutions Between 2015 and 2017

Using the ICISS Model

n= 4,288

n= 4,789

2015

= LEMI mLEMC

Year

B REMC

2017

H RTC




Mortality (%)
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Comparision of the Severity-Adjusted Trauma
Mortality Using the Extended ICISS Model
Between 2015 and 2017 in South Korea

P=0.079
53.2
499
P=0.041
2.1 19
N
Total < 25% Ps

W 2015

W 2017

P=0.372
P =0.503
04 04

>75% Ps

57 51

25-75% Ps

Probability of Survival from Extended ICISS Model

Mortality (%)
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Comparison of the Severity-adjusted Trauma
Mortality Using the TRISS Model
Between 2015 and 2017 in South Korea

P=0.091
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CASE 2 - OIF| 7| & Sl 24A| & S0l FojRlAMIEy

O 2| =-ANES [2021-09-22] 1] | 1 ‘:_ _E E L,E_] A =] y
Fluid (ml) 100 3300
INT AKE
Blood {(ml) 2900
Urine {ml}) ml 350
QUTPL Blood {ml) mI 3300
21EF (ml}  ml :

 Transfusion within 24 hours
* pPRBC12 units: FFP 12 u: P-Conc 2u
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SUMMARY & CONCLUSI gff_é,l;é://_g(/z1/?o§/2)

/é = TRAUMA C{:‘NTER >55>

v 240 Zt/365% zpsﬁjqﬂ H=2
v QST EAE / 2 HEHOIH

v MULTIDISCIPLINARY SIMULTANEOUS
APPROACH !l = TEAM WORK !l

v'SYSTEMS TO ACHIEVE ZERO
PREVENTABLE TRAUMA DEATHS....




