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ety Job details

Work with the Medical Director of Trauma to
coordinate trauma care and systems.

Maintain an effective trauma performance
improvement program including the trauma
registry and providing professional and
community education.

Interact with patients, family, physicians, nurses
and allied health providers within the hospital,

and agencies and providers throughout the
region and state.

USA, Colorado, 2013
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* Graduate of nursing program: BSN or MSN.

* Minimum 2 years recent hospital nursing
experience in emergency or critical care
required.

« Trauma program leadership experience
preferred.

Faculty of Nursing

USA, Colorado, 2013
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Ability to communicate with staff, physicians,
patients, families, visitors, government agencies,
and the general public.

« Strong organizational skills and attention to
detail.

Licenses and Certifications:
 BLS and TNCC required.

USA, Colorado, 2013
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« Under the general supervision of the Trauma
Medical Director.

 Promotes optimal emergency trauma care
services through implementation of programs,
coordination of activities, and evaluation of
systems, processes and outcomes.

Faculty of Nursing

USA, Florida, 2013



ks 4 Job details

Wisdem of the Land

* Provides facilitation and direction for a
multidisciplinary trauma service.

* Primary focus is on developing/implementing
and monitoring systems to enhance care of the
trauma patient.

* Must have an understanding of current Florida
Department of Health state standards.

Faculty of Nursing

USA, Florida, 2013
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 Valid RN license

« BSN or Bachelors Degree in a healthcare
related field preferred

« TNCC, ACLS, PALS provider

Faculty of Nursing

USA, Florida, 2013



ety Job details

 will be responsible for the organization of all
aspects of trauma patient care across the
continuum, from pre-hospital to rehabilitation
and within the system.

 will provide direction for the trauma program,
education of the trauma multidisciplinary team,
data collection, quality immprovement and
research, as well as injury prevention activities.

Faculty of Nursing

USA, Wisconsin, 2013
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Basic Qualifications:

« Minimum of 3 - 5 years experience with trauma care in
an acute care setting or EMS.

« Knowledge of trauma systems desirable.
« BSN and Trauma Nurse Specialist desirable.

Faculty of Nursing

USA, Wisconsin, 2013
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Other Qualifications:

 Clinical expertise in trauma care; teaching, leadership,
collaboration, consultation, program development, and
public speaking skills; analytical and research abilities.

* Must be certified in Trauma Nurse Core Course (TNCC),
Advanced Cardiac Life Support (ACLS), Pediatric

Advanced Life Support (PALS), and Emergency Nurses

Pediatric Certification (ENPC) within the first year of hire.

Faculty of Nursing

USA, Wisconsin, 2013



Mahidol

University

Wisdem of the Land

* Is responsible for an effective working
relationship with the Trauma Service Medical
Director.

* Is exceptional interpersonal customer services
consisting of an outgoing positive attitude, warm
friendly joyful demeanor, and the utmost care for
patients, families, and colleagues.

Faculty of Nursing

USA, Washington, 2013
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 DESIRED QUALIFICATIONS: BSN.

« 3 years recent Emergency Department
experience.

« Current RN, BLS, ACLS, TNCC, PALS.
 Bilingual and/or English-Spanish speaking
abilities

Faculty of Nursing

USA, Washington, 2013
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* Responsible for managing and organizing all
activities in the field of trauma. Including
planning, training, coordination and control of
the treatment of casualties and their families
throughout the treatment, from the admitting
stage until the rehabilitation phase, in order to
ensure total quality treatment.

Faculty of Nursing

Israel, 2013
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 Works in cooperation with management of the
trauma unit, social services, nursing and medical
administration of the departments and units.

« Maintains working relationships with other
relevant factors in and out of the hospital.

Faculty of Nursing

Israel, 2013
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e Coordinate treatment of trauma casualties

* Assess and follow up of patients throughout their
stay in hospital and in rehabilitation phase.

» Coordinate quality assurance systems.

« Coordinate quality control systems.

 Coordinate trauma registry.

* Plan and activate training programs for hospital
staff and local community.

Faculty of Nursing

Israel, 2013
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 Works on developing quality assurance systems for
trauma victims.

* Maintains ongoing contact with casualties and families.

« Works on developing work procedure for the trauma
team.

« Works with Head nurses of departments with trauma
patients to determine working regulations.

 Involved in conducting and coordinating activities in the
trauma field.

 Maintains and coordinates contact between trauma
treatment teams in hospitals and in the local community.

Faculty of Nursing

Israel, 2013
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» Coordinates multi- disciplinary meetings with the trauma
unit director.

« [nitiates training programs for hospital and community
staff.

« Works on activating research in the trauma unit.

« Works on trauma prevention education in the community
(primary prevention).

* Represents the casualty when dealing with other factors.
 Involved in the primary treatment of the casualty.

 Member in quality assurance and risk management
committees.

e Member in local and national trauma forum.
Israel, 2013

Faculty of Nursing
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* Registered Nurse with B.A. degree (minimum)
 Trauma course (intensive care course desirable)
 Management course

* 5 years of experience, at least 2 in management

* Able to teach, organize and maintain
interpersonal relationships.

Faculty of Nursing

Israel, 2013
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nauatdu (Trauma Registry)

¢ AUALUFMNTIONIMNLATaTNBNBIALMTIANT
AMATNAINNIAMYIAUTUIUNARLIALA

Faculty of Nursing
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A BNz IfnE@aLitas (Continuous
Professional Development)

o« quaudmsdanaraaiatnhoneiumsilesiu
MILALIVLLATNIIIW

Faculty of Nursing
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E The age of Technology The field of
5 basic science advance quality and safety
=
S ‘Understanding of | | | Capabilities for Hemodynamic
_| the physiology of | 7| pre-hospital care stability
shock and the - ‘
___Importance | Development of Resuscitation ]
‘ Capabilities for ~ traumacenter || | endpoint
—  diagnosing [ Y —
internal injuries | ' Creation of ATLS magarggral:ent
. algorithms
|  Supportive ,
care Reducing
medical error

Krongdai U.| FON | MU | 2013
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* The entire patient pathway from point of
injury and pre-hospital care management,
through ED resuscitation and specialist
emergency surgical intervention, to
reconstruction of injuries and rehabilitation,
before reintegration into society.

Lendrum and Lockey, 2013
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' System valuables \ . System control \
Safety Cost
of care of care

Co-morbid
of injury conditions

Efficacy
of care

Severity

| System performance

survival Quality Ease of recover

Committee on trauma American college of surgeons},2006
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Trauma Nurse Coordinator
In Thailand

Ademaspuaususuaduaiudmsudasina lne, 2554
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. Incident planning

Integrated incident
planning for other
incident types

. Enhancing healthcare

response to mass
casualty incidents
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Trauma Nurse Coordinator

e Works in close
collaboration with trauma
director

 Providing care to injured
patient

 Process educational,
clinical, research,
administrative, & outreach
activities

« Supervised registrar,
secretary, trauma nurse
clinician

Trauma Case Manager
e Daily ward round

» Collaborating between
medical teams &
multiple care givers

 Documentation
 Building a rapport
* Reassure patients

 Feedback problems to
trauma coordinator &
director

e Conduct patient education
« Data collection
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* The patient’s advocate
 Advantage:
cost\, efficiencyM, quality

Faculty of Nursing

*  UIITINIZUIUNTAUNN
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Severity scales to characterize
the nature and extent of injury
are important adjuncts
to trauma care systems.

Faculty of Nursing

H. R. Champion



Mahidol

University
Weselom of the Land

Trauma Score-Injury Severity Score

Faculty of Nursing

* TRISS determines the probability of survival
(Ps) of trauma patient from the ISS and RTS
using the following formulae:

Ps = __1
(1+e?)
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b = b0+b1(RTS)+b2(ISS)+b3(agelndex)

Agelindex = 0 if the patient is below 54 years
=1 if 55 years and over

If the patient is less than 15, the blunt coefficients
are used regardless of mechanism.

Faculty of Nursing

Blunt Penetrating
b0 -0.4499 -2.5355
b1 0.8085 0.9934
b2 -0.0835 -0.0651

b3 -1.7430 -1.1360



RTS =0.9368 GCS + 0.7326 SBP + 0.2908 RR
RR Coded Value
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Survival Probability by Revised Trauma Score
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e summarize the severity of the condition of
multiply injured patients.

* The ISS is the sum of squares of the highest
AIS grades in each of the 3 most severely
injured body regions.

Faculty of Nursing

ISS =a2 + b2 +c2
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o classifies the injury into 1of 6 categories,
each with an associated severity score:
1=minor , 2=moderate, 3=serious,

4=severe, 5=critical, and 6=fatal.

 has been shown to relate to risk of death
in each body region.

Faculty of Nursing
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| TR
= Description Top Three
E Head & Neck Cerebral Contusion 3
Face No Injury 0
Chest Flail Chest 4 16
Abdomen Minor Contusion of 2
Liver
Compiex Rupture 5 25
Spleen
Extremity Fractured femur 3

External No Injury 0
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Severe
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Unservirable
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ISS Score Severity
1-9 Minor
10-15 Moderate
16- 24 Moderate/Severe

> 25 Severe / Critical
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Strong organizational skills, interpersonal skills,
and communication skKills.

» Leadership skills.

* The ability to be self-directed and function
autonomously.

* The ability to work collaboratively in a self-
directed work team environment.

Faculty of Nursing
®

Krongdai U.| FoN | MU | 2013



Faculty of Nursing

« Baccalaureate degree in nursing and relevant
masters degree(nursing preferred).

* Minimum of 5 years of trauma clinical
experience in either the ED/ER or Critical Care.

Krongdai U.| FON | MU | 2013
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e« GCS<8-2>HRMN

» Blood loss 470 cc. > SBP V

 Traumatic shock - RR M

 Revised Trauma Score (GCS, SBP, RR)
is the best detection of mortality rate

(Ley, et al., 2012; Campbell, et al., 2012; Guly, et al., 2010; Oyetuniji, et al., 2010)

Faculty of Nursing
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GCS< 82>HRN

Blood loss 470 cc. > SBP
J

Traumatic shock 2 RR N
Revised Trauma Score
(GCS, SBP, RR)

is the best detection of
mortality rate

Faculty of Nursing



Resuscitative Strategies in trauma
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Steps in Management for
Multiple Injured Patients

* Primary survey -- aaswiarazanmix ( life
threatening conditions ) : Airway & C spine
injury, breathing problems, circulatory
instability .

e Steps for resuscitation of RS : O, mask with
bag (high flow), clear airway and maintain

patency, deflnltlve airway (OET), surgical
airway ( wnnfidasd ), ventilation, evaluation

(S,0,,ABG), §nwn life threatenmg conditions.

e Secondary survey (head to toe examination)
e Definitive treatment




Obstructed airway

Tongue in apposition to
posterior pharyngeal wall




anudiAgved Airway management

* Time is critical for the brain to receive O,
1. 0-1 min cardiac irritability

2. 0-4 mins brain damage unlikely

3. 4-6 mins brain damage possible

4. 6-10 mins brain damage very likely
5. More than 10 mins irreversible brain damage
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9 A 1 o o ____________._______\
nuaurielalvilas ( Maneuvers for airway patency|

e Airway maneuvers : head tilt, chin lift, jaw thrust
* Triple maneuvers : head tilt, chin lift, open mouth

e Cspine injury : jaw thrust, manual in line, collar
* Oral airway insertion lugiliaunnas

e Nasal airway insertion antulu fracture base of
skull
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To achieve acceptable gas exchange , while avoiding gastric
inflation

Maintain airway patency

Positive pressure ventilation (PPV) limit PIP <
20 cm H,0

Low inspiratory flow rate, inspire time 1-1.5
sec
Small tidal volume, increase rate , avoid PEEP

Maintain cricoid pressure during PPV



Indications for endotracheal intubation

* Unconscious patients (GCS < or = 8)

e Airway obstruction, apnea

e Hypoxemia ,respiratory failure

e Penetrating injury at neck , hematoma
e Multiple trauma in shock

 Need for bronchial hygiene therapy

* Prevent aspiration
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® Size of endotracheal tube : internal diameter (ID)
Male: IDsomms. Female:ID 7.5 mms
New born - 3 months :ID 3.0 mms
3-9 months . ID 3.5 mms
9-18 months . ID 4.0 mms

> 6 YIs . ID = (Age/a) + 4



Pharyngeal axis

“~Laryngeal axis
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Laryngoscopic view

e Grade 1: visualization of the entire
laryngeal aperture
Grade 2: visualization of just the posterior
portion of the laryngeal aperture
Grade 3: visualization of only the epiglottis
Grade 4: visualization of just the soft
palate only, not even the epiglottis is
visible e S R

o — = i
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Rapid sequence induction-intubation

* Preoxygenation 3-5 w1 vs. 4 deep breaths
e Induction Wienfiwunzas :
thiopental,etomidate

e Cricoid pressure naussgn visatlszanns 4 nn. ( 40
newton)

* Muscle relaxant
ventilation

* Laryngoscopy

e Intubation ,blow cuff

e Confirmation




e Preoxygenation 3-5 w1 vs. 4 deep breaths
e Induction liennwmunzau : thiopental,etomidate

e Cricoid pressure naussgn visatlszanns 4 nn. ( 40
newton)

e Muscle relaxant l#viuniaalaint mask ventilation
* Laryngoscopy

* Intubation ,blow cuff
oecor AN
I

* Confirmation — N
* Release cricoid pressure ke




Glottic exposure and passing of
an endotracheal tube




Laryngoscope

Blade 14 (curved)

= Maclntosh
Faei a9 7

Handle 2as scope

v

nefnaladne aanadludan
VIS Tnanldniedine
eindu azaeain larynx
aantlanavia ET whuvocal cord
asl) anusfisaafiugngm

(= direct laryngoscopy)



Laryngoscope : handle and blade




5 Macintosh Ny

Miller %
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Resuscitation bag

e Face mask

e Self inflating bag

* nonrebreathing valve

e Reservoir bag nfiu
Axq 1600 wa.
* auspaandAU AN ¢ 1 e
o
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e

irect visualization of ET tube passing through

glottic opening (between both VCs)

Detection of EtCo2 by capnography

Detection by esophageal detector device

C

A
C

Detection of breath sounds over chest

nest movement guviusiu PPV
opropriate reservoir bag compliance

nest X-ray

Fiberoptic visualization of tracheal rings

Patient’s inability to phonate



Capnography, capnometry

e Detection of end
CO,

tidal

Inspiration Expiration Inspiration
B M < Petco,
3 I v
I
Time (sec)

Alveolar Plateau Downslope End-tidal
2

coO
e e e
b e ke
Normal L —
< e Ze{c: } Expiration  Inspiration

Baseline

e o]

Steep Plateau
Cleftin Alveolar ‘ l m
Plateau
Elav‘ajd Baseline
CO2 Rebreathing ol t |
Eary Decrease of CO2

_f_\ I N

Cuff Leak

Inspiratory Valve Leak :J . 2 \—J ’_L



Arterial Oxygen Saturation (%)

Sa0O

y V

Oxyhaemoglobin Dissociation Curve

i
8 8 8§ 8 8 38 8 8 8

-
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a0 &0 B0
Oxygen Tension (mm Hg)

100

S

PaO,

{lu sigmoid curve

Sa02 = content/capacity

Zone @uas uangan § severe
hypoxemia, PaO, < or = 60 torr,
Sa0, <or=75%

aziudings Pa0, = 60 torr Antaymn
a1z Sa0, < 90%, paaTasdu Aa
AnmnIEe B3 Taiiis axdumse

n1s¥numesl oXygen sqaqunsnlsng



dpssenatingnd 1w oxygen tank ,tube vinfina face
mask,self inflating bag 1#nsexn1dite
preoxygenation

Apszenatingnlldviad Tmnnzaniufiausazae 1mu

v

FaA99A LALLANZAR AadldnaaunaLan nnagay cuff sy
anupALaNne airway, laryngoscope
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Oxygen tank ,tube vndranunsia self inflating bag
ez lsliiianlu bag aunasaanlinaaniaan

Facemask auanamnnziaznisdiuliingzdu
wrauviavnglavanaruna lidrsas wiaw stylet
nIadauANNIanld wazaduad1saas laryngoscope

AnHALaNUzatinatiae 2 41e waziATas suction



Manual- inline-stabilization
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OROPHARYNGEAL AIRWAY X Too large ,AW obstruct



e Direct laryngoscope with variety of blades

Videolaryngoscope

Fiberoptic laryngoscope
Lightwand

Laryngeal mask airway, Fastrache
Bullard

Retrograde intubation

Blind nasotracheal
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look externally — short neck , receding jaw,
tongue, teeth , post radiation

E evaluation : 3-3-2 FB: mouth opening,
mentum- hyoid , thyro - hyoid

M Mallampati > 2
O obstruction : stridor , retraction

N neck mobility : rheumatoid, AS, C spine
Injury



Bleeding in oropharynx and /or pulmonary
Facial trauma obscure details of airway
Immobilize C spine , Halo frame

Full stomach with fault C spine preserve

Unknown volume status vs. pharmacologic
adjuncts

Hypoxemia cause stress on operator
Un co-operative / combative patients



TRAUMATIC HEMORRHAGIC
SHOCK RESUSCITATION

Wanawimol Saengchote M.D.
Department of Anesthesiology
Ramathibodi Hospital,
Mahidol University




TRAUMA PATIENTS WITH HEMORRHAGIC
SHOCK

Management 1s complex and difficult ,still with
high mortality due to tissue hypoxia,
inflammation and organ dysfunction.

Hemorrhage 1s preventable major cause of death
In trauma, with decreased intravascular volume
and 1impaired oxygen delivery.

The first priority of management is to control
source of bleeding as soon as possible.

The procedures to maintain tissue oxygen
delivery involves fluid resuscitation, use of
vasopressor to achieve goals of adequate tissue
perfusion and blood transfusion



FLUID ADMINISTRATION

Is essential to the resuscitation of the
patient 1n hemodynamically instable
condition. (for adequate tissue oxygen
delivery )

Is the most widely appreciated and
applied for hemorrhage treatment.

Is still with significant controversy for
how could this be appropriately managed
for the care of hemorrhaging trauma
victims. (too much or too little)



FLUID ADMINISTRATION

There 1s no literature that supports one
type of fluid over another .

Resuscitation with crystalloids high
volume are associated with tissue edema ,
increase incidence of intraabdominal
hypertension, abdominal compartment
syndrome and hyperchloremic metabolic
acidosis.

The SAFE study showed no difference in

MR between patients treated with NSS
and albumin



EARLY VS. LATE
RESUSCITATION

Either by internal or external bleeding,
trauma patients usually loss circulating
blood volume.

Vigorous fluid resuscitation (prehospital
or preoperative period ) in early
hemorrhagic shock 1s like pouring water
into a bucket with multiple holes -
hemodilution, anemaia, loss of clot
,acidosis , hypothermia, coagulopathy,
tissue edema.

Late resuscitation as practiced in RR or
ICU




THE CONCEPT OF DAMAGE CONTROL

The standard of care for seriously injured
patients : to 1dentify and control life-
threatening hemorrhage only, delay less
1mportant procedures to later on.

Surgical packing, early angiography and
embolization, abdominal fascia left
unclosed under a sterile dressing, external
fixation of long bone fracture.



DELIBERATE HYPOTENSIVE
RESUSCITATION?

Early control of hemorrhage (
uncontrolled 1s harmful )

Will the patient suffer an ischemic injury?
Fluid titration

What 1s optimal hematocrit? 25% ( 2> 21-
22%)

/

How best 1s to manage the patient with
TBI ? Not recommended, assoc. with poor
outcome

How are the elderly patients ? Not for
>6D yrs.



CLINICAL CLASSES OF SEVERITY OF
HYPOVOLEMIC SHOCK

Pulse rate

BP normal

SEENGIEEEEE normal

RR 14-20/min

Urine

Capill.refil

Mental st

SRS (M) <750

Class | Class Il Class Il Class IV
<100/min >100/min >120/min >140/min
normal dropped dropped
decreased decreased decreased
20-30/min >30/min >35/min
>30ml/hr 20-30ml/hr | 5-15ml/hr minimal
normal delayed delayed delayed
Sl.anxious anxious confused lethargic
750-1,500 1,500-2,000 >2,000
<15% 15-30% 30-40% >40%
crystalloid +colloid +colloid,bl. +colloid,bl.

Fluid




FLUID REPLACEMENT

Type :

1. Blood offers volume expansion and tissue
oxygen transport, but not readily
availlable , risk of blood transmitted
disease, massive transfusion causes
dilutional coagulopathy, citrate
intoxication, hypothermia.

( amplifying proinflammation, inducing
Immunosuppression)



Crystalloids : a solution of nonionic or ionic
particles. Most crystalloid fluids are isotonic or
slight hypotonic with plasma.

They pass freely across the microvascular
membrane.. Solutions as 0.9% saline, Ringers
solution will distribute rapidly across most of the
extracellular space.

Volume for resuscitation i1s at lease 3:1 volume
loss.



CRYSTALLOID SOLUTIONS

0.9% NSS Ringer’s solution
Na 154 mEq/L - Na 130 mEq/L
Cl154mEq/L, - C1 109 mEq/LL
osm. 308 mOsm/L. - K4 mEq/L
pH 5.0 - Ca 2.7 mEq/L,

- lactate 28 mEq/L
(acetate)

- osm. 273 mOsm/L
-pH 6.5



COLLOID SOLUTIONS

Solutions containing large synthetized
molecules (MW 40,000-400,000 dalton) , good
volume effect , maintain colloid oncotic
pressure , long intravascular half-life.

= hydrolyzed amylopectin in
NSS,BSS

= glucose polymers

= heat treated ,pooled human
plasma & sterilized by UF

= bovine source, degraded small
mol.



Advantages:

-smaller infused volume
-prolonged vol. expansion
-less peripheral edema
-higher O2 delivery
Disadvantages:

-greater cost

-coagulopathy, allergy
-AKI?

Advantages:
cheap

replace interstitial fluid ,
more urine

no allergy
Disadvantages:

-transient HDM
1mprovement

-peripheral, pulmonary
edema



7.5% NaCl with osmolality of 2400 mOsm / LL have
been used successfully to treat hemorrhagic shock.

Smaller volumes of hypertonic saline 1s required for
similar effects (4-5 ml/Kg) .

It elevates MAP and CO. it also increases renal,
mesenteric, total splanchnic and coronary blood flow.

Duration of hypertonic saline can be extended by
mixing 1t with a colloid, such as hypertonic saline -
dextran (HSD, typically NaCl 7.5% and dextran - 70,
6%).



PLASMA VOLUME EXPANSION WITH
ADMINISTRATION OF 250 ML.FLUIDS

fluid

D5W 18 ml. 70 ml. 162 ml.
LRS 50 ml. 200 ml. 0 ml.
colloids 200 ml. 50 ml. 0 ml.
25% albumin 1,000 ml. -750 ml. 0 mi.




SO, WHICH FLUID AND HOW?

Infusion of a BSS 1s the current standard of
care with the initial bolus, as per Advanced
Trauma Life Support guidelines, given "as
rapidly as possible" the usual dose1s 1 L or 2 L
for adults and 20 ml / Kg for children.

Blood 1s not the first choice for early volume
resuscitation

All IV fluids should be prewarmed to prevent
hypothermia.



VENOUS CANNULATION

\ A_d

IV fluid rate o diameter and dimension of IV
catheter ,not just the venous size

peripheral veins access 1s superior to central line
or venesection (cutdown) in terms of IV fluid
rate (catheter length)

Hagen Poiseuille: Q =AP (Jr*/8 u L)

Q= flow,P=pressure, r=radius, p =viscosity, L=
length



TESTS WITH WATER AS FLUID

Driving force : fluid reservoir height above catheter.
IV cath (G) Cath.length(inch) flow rate (mL/min)

14 G 2 inch 185

16 G 2 inch 150
16 G 5.5 inch 80
16 G 12 inch 60

CV catheter flow rate < peripheral IV catheter of the same
diameter



Prehospital attempts to replace fluid may delay the
patient's arrival in the hospital >30 minutes and leads
to less chance of improvement in outcome in patients
with severe trauma.

Under some circumstances, increasing the patients’ BP
before control of hemorrhage may disrupt the
hemostatic fibrin clot , producing secondary
hemorrhage.

SBP 80 mm Hg 1s appropriate for tissue perfusion and
minimizing hemorrhage, IV fluid should not be
administered if a radial pulse can be palpated.



CONSIDERATIONS IN FLUID REPLACEMENT
FOR TRAUMA PATIENTS

oFluid

resuscitation 1s
not alternative to
surgical
hemostasis and
must not be used
as an excuse for
delaying
hemostasis 1n
blunt trauma.




VASOACTIVE AGENTS

I's useful to restore tissue perfusion (MAP) in
persistent hypotension after fluid resuscitation.

Tissue perfusion is directly related to driving
pressure, but inversely related to blood viscosity.

Norepinephrine (NE) 1s used to restpre BP in
septic shock and hemorrhagic shock. It induces
both arteriolar and venous constriction to
Increase venous return.

NE use can Iimit fluid resuscitation and
hemodilution. Use as recommendation to achieve

SAP 80-100 mmHg, thus should be titrated. (can
increase afterload and impair LV function)



Mean arterial pressure > 60 mmHg

Adequate regional blood flow: mental status,
urine output, urine specific gravity, skin color,
body temperature

Cardiac index > 2.4 L/m2?/min

Sa0, > 95%, SvO, > 30 mmHg
Blood lactate < 2mmol/L
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Hypoperfusion can still persist with normal
blood pressure. Urine output & CO may be
affected by other factors.

base deficit reflects the hemodynamic and
tissue perfusion changes associated with
hemorrhagic shock. It reflects the severity of
shock, the oxygen debt, changes in oxygen
delivery, the adequacy of fluid resuscitation
and the likelihood of multiple organ failure
and survival with reasonable accuracy in
previously healthy adult and pediatric
trauma patients.
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Normal -2 to 2 mmol/L

A base deficit between -3 and -5 mmol /L suggest mild
shock

Between -6 to-9 mmol/L 1s a sign of moderate shock,
less than -10 mmol/LL = severe

On admaission base deficit in excess of -6 mmol/L
correlates with increased mortality

Ziglar MK: International J of Trauma Nursing, 2000,6;
: 81-84.



METABOLIC ACIDOSIS

4 A

Results from hypoperfusion, oxygen debt,a shift
of aerobic to anaerobic metabolism at cellular
level

The use of lactate clearance as a marker for
successful resuscitation (Abramson et al 1993 , if
trauma patients can clear blood lactate within 24
hrs. 2 100% survival; if not, 14% survival)



The normal plasma lactate concentration 1s
0.5 to 1.5 mmol/L; levels above 5 mmol/L
indicate significant lactic acidosis.

The half-life of lactate 1s approximately 3h;
thus the level decreases rather gradually
after correction of the cause = adequate
resuscitation and control of bleeding.

Failure to clear lactate within 24 hours
after circulatory shock 1s a predictor of
Increased mortality.



SAFE PRACTICE OF FLUID REPLACEMENT

All resuscitation fluids have a high sodium concentration
- hypernatremia

All products that are suspended in 0.9% NSS have a
chloride composition higher than in normal plasma -
hyperchloremic acidosis (transient , mild)

Balanced salt solution—> minimal changes, hyperkalemia
1In massive Rx in renal failure cases.

Lactated Ringer - lactic acidosis ( 1n liver dysfunction) ,
metabolic alkalosis (1n normal)



SAFE PRACTICE OF FLUID REPLACEMENT

Severe anemia causes hyperlactatemia, lactic acidosis
from anaerobic metabolism

Pulmonary edema VS. Peripheral edema

Pulmonary edema mostly results from fluid overload,
increased hydrostatic pressure, decreased colloidal
oncotic pressure.

Tissue edema results in decreased oxygenation, delayed
wound healing , risk of sepsis



TYPE OF FLUID FOR REPLACEMENT

Cost containment (colloids)

Risk 1n allergic or anaphylactic reaction ( gelatin , more
common: histamine release)

Risk in AKI , RRT if over resuscitate ( starch)
Hyperosmolar , osmotic diuresis ( dextran )
Hypercalcemia : haemaccel

Hyperglycemic : dextrose infusion = 3.4 kcal/gm




ONE OF BLOOD VISCIOUS CYCLE :
HYPOTHERMIA

Oxyhemoglobin dissociation curve is
shifted to the left which impairs
peripheral oxygen unloading.

Shivering will also induce lactic acidosis
that accompanies hypovolemia.

Hypothermia increases bleeding by
dilutional coagulopathy.

Hypothermia increases the risk of
infection.

Hypothermia increases the risk of cardiac
morbid events.(arrhythmia, lower CO)



MECHANISMS CONTRIBUTE TO TRAUMATIC
COAGULOPATHY

1. Loss —dilution phenomenon

2. Excessive activation of coagulation
3. Fibrinolysis

4. Hypothermia

5. Acidosis

6.Hypocalcemia

7. Anemia



RECOMMENDATION FOR FLUID
RESUSCITATION IN HYPOVOLEMIC SHOCK

Give crystalloids 2/3 and colloids 1/3 of volume needed
to replace.

EBL >25% blood volume , administer PRC.

EBL >60% blood volume , administer FFP — also 1in
case that PRC 4 units have been given. Early consider
FFP tx in patient with abnormal liver function test.

EBL >80% blood volume , administer platelet
concentrate.

War in Iraq : if WB 1s not available, FFP:PBRC 1:1 or
1:2 1s beneficial after massive infusion of crystalloid .

(Dutton and Howard. Fluid resuscitation strategy. In : Trauma Emergency resuscitation,
Perioperative anesthesia, Surgical managemant Volume I.,Wilson WC,Grande CM,Hoyt DB
eds. ,Informa Healthcare,NY 2007.



FLOW CHART OF INITIAL MANAGEMENT OF
TRAUMATIC HEMORRHAGIC SHOCK

Adrien Bougle, Anatole Harrois and Jacques
Duranteau . Resuscitative strategies in traumatic
hemorrhagic shock. Annals of Intensive Care
2013, 3:1,0pen access Springer online
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TRAUMA REGISTRY

INTRODUCTION

PURPOSE OF TRAUMA REGISTRY

ESTABLISHING A TRAUMA REGISTRY

TRAUMA REGISTRY IN PERFORMANCE IMPROVEMENT
CONCLUSIONS

REFERENCES
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TRAUMA GUIDELINE
- AND PROTOCOL

Asst.Prof.Krongdai Unhasuta
Krongdai.unh@mahidol.ac.th




TNC

The trauma program
IS your everyday business.

Trauma guideline and protocol
Is the important key successful.

Krongdai U.| FON | MU | August 10, 2013



# ADVANCE TRAUMA
' LIFE SUPPORT (ATLS ©)
* Preparation and triage
* Primary survey

Resuscitation

Adjuncts to primary survey

Consider need for patient transfer
« Secondary survey

Adjuncts to secondary survey

Continues post-resuscitation and re-evaluation
of the patient

» Definite care

Krongdai U.| FON | MU | August 10, 2013



All trauma patients

v

ER Triage

minor injury
ER care team

major injury

Trauma care team

[ Primary survery

Airway maintenance
and c-spine protection

Breathing and Circulation and Disability Exposure /
ventilation hemorrhage control - Neurological status Environment
control
.
| [ ]
I
Adjunct : ECG, pulse oximetry, urinary/ Remove all clothes and
gastric catheter, CVP, X-ray .
(lateral C-Spine. CXR, protect from hypothermia
pelvis AP in unconscious patient) - warm blanket
FAST, DPL - warm fluid and blood
v -warm room
[ Re-assessment ]
v
Secondary survey
History : AMPLE
PE : HEAD to TOE evaluation
Periodic monltormg
of vital functions (
ey Refer

S
=

v

[ Definitive care ]

(if no specialist)




v

v

Airway & C- Breathing Circulation & Disability Exposure
spine protection & ventilation control bleeding i ‘L
» Assess airway « Assess RR, » Assess HR, V/S, « Assess AVPU, « Head to toe,
* Open airway breath sounds, signs of shock GCS, Pupils MIVT,
o Clear airway chest movement, AMPLE
and inserted O, sat
airway
 immobilize with « Assist ventilation « Control bleeding * Prepare « Cleansing
C-collar 100% with self « IV access with diagnostic « Dressing and
» O, mask with inflating bag warming fluid tests suture
reservoir bag * Prepare definite * Prevent * Prepare » Stabilize
10-12 LMP airway hypothermia surgical  RICE
* Prepare definite | | « Ventilation support || « G/M treatments
airway * Trauma lab

Krongdai U.| FON | MU | August 10, 2013




START algorithm; Simple Triage and Rapid Transport

) Yes
Patient can walk ? —>m
No ‘l,
No No

Is patient breathing? — Open airway — Is patient breathing? — §2:G=Zear:\1}

Yes l,

Is respiratory rate >30/minute?
No | \

Is radial pulse present? > IMMEDIATE

Yes l, /
Is patient responsive? (AVPU)

Yes 1,

DELAYED

Krongdai U.| FON | MU | August 10, 2013



SALT algorithm; Sort, Assess, Lifesaving Interventions, Treatment/Transport

Walk; assess 3

Step1 Sorting
(Global sorting)

> Wave; purposeful movement assess 2"

Still; obvious life threat assess 1st

Step2 Assessment
(Individual assessment)

Life saving intervention

-Control major hemorrhage No
Openaiway = —> | Breathing? ——> Jisls!
-Chest decompression
-Auto injected antidote \1,
All
-Obey command or Purposeful movement?  vyeg Yes
A S Pl A ——> | Minor injury only ——> RYIIN[[/.\R
-Not in respiratory distress?
-Major hemorrhage is controlled? \L
\l, Any No
Yes DELAYED

Likely to survive ——= BRIVIY|=p]):\p=

\l,No

EXPECTANT

Krongdai U.| FoN | MU | August 10, 2013



“AH S”

The American hospital association

| |

Krongdai U.| FON | MU | August 10, 2013




"‘CTAS”

Canadlan Triage and Acuity Scale

e |

Resus- Less- Non
A Emergent Urgent
citation urgent urgent

B ! 3 : :

Immediate 15 minutes 30 minutes 60 minutes 120 minutes

Krongdai U.| FON | MU | August 10, 2013



“ATS 7

Australasian Triage Scale

Triage u
I
Scale 1A|| |Scale 1B|| [Scale 2|| |Scale 3|| |Scale 4|| |Scale 5
Life Emergency Urgent Non-urgent||| Non-urgent
threatened Emergency (10 mins) (30 mins) (1 hour) (2 hours)

Krongdai U.| FON | MU | August 10, 2013




* Do the policies make sense for your level
facility?

» Are the policies clear so that doctor or nurse
could read and understand your practice?

Do the policies reflect your practice?

Krongdai U.| FoN | MU | August 10, 2013



* Refer to application for specifics about
number/types of patient records to have
available.

» Organize records by categories:
Deaths -Admits wit

MU UIY "7 \ATTTIWD VYL B

OS > ’) weeks.

YV wwilw

Transfers -Returns within 72 hrs.
Admits -ISS > 16 (if, applicable).

Krongdai U.| FoN | MU | August 10, 2013



* Trauma charts will be reviewed for :

Completeness of data acquisition and
documentation.

Timeliness of care.
Adherence to trauma policy.
Evidence-based clinical management.

Krongdai U.| FoN | MU | August 10, 2013



Airway management and C-spine protection

!

*Assess airway compromise

>  +Manual maneuvers : chin lift, jaw thrust
*Inserted cervical collar

I
' '

Patent airway Obstructed airway
d d
O, mask with bag 10-12 LPM Clear airway
*Monitor V/S, N/S, O, sat Inserted : oropharyngeal / nasopharyngeal airway
*Nursing record *O, mask c bag 10-12 LPM /Hold mask with bag 10-
12 LPM

*Monitor V/S, N/S, O, sat

*Prepare definite airway : endotracheal tube,
cricothyrodotomy

*Nursing record

A

Notify

A 4

Reassessment

A

Definite care

WWW.thal-traumamniurs.comn



e Assess breathing & ventilation : RR, breath sounds, chest movement

> o Assess O, sat

Spontaneous breathing

|

-3 Definite care

v

Effective

'
¢ Assess: V/S, RR, O, sat
¢ Assess: signs and
symptoms, mechanism of
injury
¢ Nursing record

v

Distress

{

e Airway management

¢ Hold mask with bag 10-12 LPM

e Monitor V/S, N/S, O, sat

e Prepare definite airway :
endotracheal tube,
cricothyrodotomy

¢ Assess life threatening chest
injury

e Prepare for: CXR, diagnostic
tests

e Prepare for : thoracocentesis,
ICD

e Nursing record

y

Apnea

}

e Airway management

e Hold mask with bag 10-12 LPM

e Assisted in endotracheal tube

¢ Prepare definite airway

e Monitor V/S, N/S, O, sat

¢ Assess life threatening chest
injury

e Prepare for : CXR, diagnostic
tests

¢ Prepare for : thoracocentesis,
ICD

¢ Nursing record

\ 4

Notify

Reassessment

WWW.thal-traumamiirs.comn



Hemorrhagic shock

e Assess : ABC
3! ¢ HR, V/S, LOC, Capillary refill time, O, sat ~ |...... >

Definite care

e Control external bleeding

e Evaluate mechanism of injury and other injuries
l

v ! | l
Class | (<15%) Class Il (15-30%) Class Il (30-40%) Class IV ( >40%)

e Tachycardia e Clinical symptoms e Perfusion alteration » Life-threatened conditions
| I | |

y

Notify

A

e O, mask with reservoir bag 10 LPM

e Prepared : definite airway

e Initiate 2 large-bore IV

e G/M, CBC, Hct., ABG

e Monitor : V/S, N/S, O, sat, LOC ,GCS

e Observe : bleeding, signs of shock

e Prepare adjuncts : Foley catheter, N-G tube, ECG, cut down
e Prepare for : X-ray, US, diagnostic tests, surgical treatment
e Prepared : volume replacement, fluid challenge test

e Mental Support

e Nursing Record

Reassessment

WWW.thal-traumamiirs.comn



Non-hemorrhagic shock

e Assess : HR,

e Assess : V/S, LOC, O, sat, Capillary refill time === >  Definite care

e History of injury : MIVT
l

v | | !

Cardiac tamponade Tension pneumothrorax Spinal Shock Anaphylactic shock
* Neck vein engorged | | » Dypsnea, tachycardia * Paresis, paralysis * Urticaria
* Trachea shift » Decrease breath sounds e Errhythma

» Trachea shift
]

!

Notify

A

e Airway management

¢ O, mask with reservoir bag 10 LMP

e Prepare for : definite airway

e G/M, CBC, Hct., ABG

e Prepare for : cardiocentesis, thoracentesis, ICD, surgical treatment

e Prepare for : X-ray, diagnostics tests, Adjuncts

¢ Maintain normotension and oxygenation

e Monitor : V/S, N/S, LOC, O, sat, Capillary refill time, EKG.,Urine output
eNursing record

A

Reassessment

WWW.ENAL-traumaniirs.com



‘#% SYSTEMATIC EVALUATION OF
%/ CARE FOR TRAUMA PATIENTS

- Standardized approach to recurring care
iIssues to:

Minimize unnecessary variation.
Provide better outcome assessment.
Be sustainable.

NOT overwhelm staff.

Krongdai U.| FoN | MU | August 10, 2013



‘#% SYSTEMATIC EVALUATION OF
& CARE FOR TRAUMA PATIENTS

Trauma Performance Improvement

* A written trauma performance improvement
plan.

» A clear process to identify issues for review
with-

VYVILl 1.

Staff reporting of quality issues.
Level of review: TNC, Trauma Committee.
Based on standards of care.

Krongdai U.| FoN | MU | August 10, 2013



‘#% SYSTEMATIC EVALUATION OF
& CARE FOR TRAUMA PATIENTS

Types of audit filters including:

* Process - resuscitation, length of time,
response times.

» Clinical - Operative timeliness, failed non-
operative management.

» Performance - Diagnosis delays, radiology
misreads, discharge planning.

 Trauma deaths receive automatic review

Krongdai U.| FoN | MU | August 10, 2013



‘#% SYSTEMATIC EVALUATION OF
%/ CARE FOR TRAUMA PATIENTS

Committee meetings

» Documentation of committee meeting
discussions, case reviews, conclusions
and subsequent actions.

» Implementation of actions.
 Evaluation method for loop closure.

Krongdai U.| FoN | MU | August 10, 2013



Chest Injury
!

* Assess : ABC, V/S,0, sat

------- > Definite care

*Assess Life-threatened chest injuries

*Assess signs of shock
|

' v v ]

Cardiac temponade Tension pneumothrorax Flail chest Pneumothorax/
*Neck vein engorged || *Dypsnea, tachycardia -Paradoxycal movement Hemothorax
*Trachea shift *Decrease breath sound || Decrease breath sound | | *Dypsnea, tachycardia

*Trachea shift *Decrease breath sound

*Trachea shift

Notify

\ 4

* Positon : fowler, in line with immobilize

+ O, mask with reservoir bag 10-12 LMP

» Airway management

* Prepare for : definite airway

* |V fluid

* Monitor : V/S, O, sat, breath sounds, LOC, signs of shock

* Prepare for : volume replacement, ICD, thoracenthesis, Pericardiocentesis
* Prepare for adjuncts : Foley catheter, N-G tube, ECG, cut down
* Prepare for : X-ray, US, diagnostics tests, surgical treatment

» Mental support

* Nursing Record

!

Reassessment

thattraumanurse@gmail.com




Traumatic Brain Injury

* Airway management and C-spine protection | > —
« Assess : LOC, GCS, pupils, V/S, Definite care
* History : mechanism of injury
|
v y |
Severe TBI Moderate TBI Mild TBI
(GCS = 3-8) (GCS =9-12) (GCS = 13-15)
| |
Notify

* Hold mask with bag 10 LPM

» Assisted in endotracheal tube

e |V fluid

* Monitor : VIS, N/S, O, sat,
LOC,GCS

* Prepare adjuncts : Foley
catheter, N-G tube, ECG, Cut
down

* Prepare for : x-ray, CT,
surgical treatment, diagnostic
tests

* Inform caregiver

* Nursing record

» Oxygen mask with reservoir
bag 10 LMP

* Prepare for : definite airway

* |V fluid

* Monitor : V/S, N/S, O, sat,
LOC, GCS

* Prepare adjuncts : Foley cath,
N-G tube, ECG, Cut down

* Prepare for : x-ray, CT,
surgical treatment, diagnostic
tests

* Inform caregiver

* Nursing record

* Inform abnormal signs &
symptom : severe headache,
vomiting, drowsy, paresis,
siezure

A 4

A

Reassessment

thattraumanurse@gmail.com



Penetrating Abdominal Injury
'

Assess : ABC, signs of shock —
----- >| Definite care

> Assess : PR, bleeding, abdominal signs, ecchymosis, wound,
tenderness, pain, guarding, Mechanism of injury

|

Notify
|
] !
Hemodynamic stable Hemodynamic unstable
eWound care *Hold mask with bag 10-12 LPM
eMonitor : V/S, bleeding, abdominal signs *Assisted in endotracheal tube
ePrepare for : diagnostic tests, surgical «Controlled & observe bleeding, wound care
treatment *Initiate 2 large-bore IV
eMental Support *G/M, CBC, Hct, Observe bleeding, PR
eNursing record *Monitor : V/S, N/S, O, sat, conscious ,GCS, pain,

urine output

*Prepare adjuncts : Foley catheter, N-G tube,
ECG, Cut down

*Prepare for : X-ray, US, Surgical treatment
*Prepare for : Diagnostic tests

Inform caregiver

*Nursing Record

)4 Reassessment

thattraumanurse@gmail.com



‘#% SYSTEMATIC EVALUATION OF
&Y’ CARE FOR TRAUMA PATIENTS

Multidisciplinary medical providers
involved in care of trauma patients

Krongdai U.| FoN | MU | August 10, 2013



Multiple trauma evaluation
|

!

Follow command

Doesn’t
1 follow command
- Supplemental O, '
- Pulse Oxemeter Intubation

- fentanyl as order

| |
'

Manual blood pressure, pulse rate, EKG monitor
2-large bore intravenous lines, Trauma labs, Chest x-ray, Pelvic x-ray

!
17 Simultaneous focused physical exam ﬁ
SBP < 100 mm Hg SBP > 100 mm Hg
Administer warmed PRC’s immediately Foley catheter

Oral CT contrast if safe
(or NG tube if needed)

Head CT *
Abdominal

and Pelvis CT
L» For further guidelines, : pecific injury <

NG tube and Foley catheter if no contraindication

Diagnostic peritoneal lavage,
Chest tube(s) if indicated
Head CT *




@ THORACIC TRAUMA UK
¥/ PRE-HOSPITAL GUIDELINES

« Assessment

 Airway, Breathing, Circulation, Disability-AVPU
- Management

» Ensure ABCs and immobilization of C-spine

» Pulse Oxymetry and ECG monitoring

- Assess breathing adequacy

* Fluid therapy

- Specifically consider

 analgesia

-
L
"



‘@ STAFF QUALIFICATIONS

» Trauma education offerings for staff.

 Public education regarding trauma and
injury prevention.

* Documentation of CME for physicians,
Trauma Nurse Core Course and CNEU for
nurses.

Krongdai U.| FoN | MU | August 10, 2013



» Assess needs based on local data/information.
* Build community partnerships.

» Use regional & state resources where possible.
- Determine methodology to use.

» Determine impact.

Krongdai U.| FoN | MU | August 10, 2013
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"= ATIRAA LI —
) | IRAUIVIA QUIVELINE

* is the evidence-based outlines of accepted
management approaches.

* Is systematically developed statements to
reduce variation in practice and promote
resource-effective management.

- derived from the data sources and used to
guide health care professionals through a
continuous quality.

* identify all treatment options and possible
outcomes.

Krongdai U.| FoN | MU | August 10, 2013
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