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Trimodal Distribution of Trauma Deaths
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Pre-hospital triage
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Decision criteria (Royal College of Surgeons USA)

1) Physiological factors

Vital sign: SBP<90 mmHg, RR <10 bpm or >29 bpm, GCS <15 = aaniin=> d¢ n.lng
21 Vital sign 15@@1'@‘171'

2) Anatomical factors AISUIRLIUAILMLANAY TAnuSuauluwintuy

- Flail chest
- 2 or more proximal long bone fracture
- Amputation of proximal to wrist and ankle

- All penetrating injury to head, neck, torso, and extremeties proximal to elbow and knee
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- Limb paralysis
- Pelvic fractur
- Major burns

anlifinnazdneiu Tigsiet

Mechanism of injuries ﬁaaﬁwuw‘lamawmn
- Fall from height > 6 m

sala v o

- gURwmenususnindedin/auldnsehussnueansa
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- guialduialusa 11nn31 20 min

- Roll over injury
ynlaifitadewmaniios gsef

Others

- Age<5o0r>55yr

- Pregnancy

- Immunosuppressed patient

- Cardiac, RS diseases

- NIDDM, cirrhosis, Morbid obesity

Triage lu Pre-hospital Uselewdd Ae ien1sdnaduaiuseninlunis Evacuation §Uieesnuniunissne

utsuang e 2 wuu fe

1.

Simple triage and Rapid treatment (S.T.A.R.T) ﬁﬂiuﬁLﬁmLﬁ@

Based on severity of their injuries can be aided with the use of printed triage tags or colored
flagging.

The deceased who are beyond help - black = Dead

The injured who can be helped by immediate transportation = Red =2 Immediate

The injured whose transport can be delayed 2> 2>

Those with minor injuries, who need help less urgently = Creen 2 Delayed

Advanced triage yreuigUaeidn sn.

Triage Revised Trauma Score (TRTS)

Secondary triage
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Triage Sieve Diagram
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Triage Sort
TRTS (Triage Revised Trauma Score) : RR, SBP, GCS

(Simple triage)

RTS variables used for scoring

: g Triage revised trauma score (TRTS
Glasgow coma scale  Systolic blood pressure Respiratory rate - ( )

GCS Points Systolic BP Points Resprate Points _

15-13 4 >89 4 10-29 4 i Ui
12-9 3 76-89 3 >29 3
8-6 2 50-75 2 6-9 2
54 1 1-49 1 1-5 1
3 0 o o o o

2. In-hospital triage
Quick and simple way to assess the patient in 10 seconds
- Identify yourself
- Ask the patient’s name
- Ask the patient what happened
> tmeuldasu ABCD Shnaywu
Advanced Trauma Life Support
ey T 1978 Tay vueesls USA e James Styner, MD Fusstunialaann wanisalgtfmnduiedosdunn
1976 3yl uazanzWINeTdedasuNmd Fuiann Saszuunsquanuliaifivg weunsinnd 50 Ussmeih
Tan waunludssinelvelud 2000
1. Primary survey
2. Resuscitation
3. Secondary survey
4. Definitive care
Primary survey

o 1%

- yhviunRNgUIeRnte ER Lie 11 immediate life threatening conditions
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Airway management with C-spine precaution

- Brain hypoxia > 4 min - Brain Damage Begins

> 10 min = Brain death certain

- Chin lift & Jaw thrust (8e1%11 Head tilt)

- On collar + manual in line

- Definite airway : fie N33 tube Tu Trachea wu ETT, Cricothyrodotomy, Tracheostomy
* laluugiin Emergency tracheostomy w1z vienn vitlaid lifiviewdneglu trachea auldvelaly
99N NITIUNTEINY
Breathing and ventilation

Tension pneumothorax

- aud pleural space 81n159AEIU Wfial intra thoracic pressure
—> Shift mediastinum, nn SVC = an Venous return > \fial caval pressure - 8P drop

- 109 Mﬂeﬂﬁmaumﬁ'aﬂ, hypotension, cyanosis 197 fluid 1y response

- RS: trachea shift, absent breath sound, hyper-resonance on percussion

- Resuscitate Ine needle thoracocentesis mmfuid Chest drain

Open pneumothorax

- msfigusa vuelvgfinsasen shlsinameladiauazidmagunaunuiiazidh main bronchus ils
tha (2/3 of trachea diameter)

- Uswalkuu 3 sided dressing with vaseline gauze

Severe flail chest

- Flasanifuuns vilsiAn paradoxical movement of chest wall Wiiuld uwiauldazugvdnegain
severe lung contusion

Massive hemothorax

¥ Massive iield Chest drain 3 hemothorax > 1.5 L sausinSausnitld ICD (130 > 300 mL x 2
hr, > 200 mL x 3 hr)

- RS : trachea shift, decreased BS, dullness on percussion
Circulation and external bleeding

- m BP, pulse, capillary refill, cold extremities, external bleeding

- Stop bleeding! and fluid resuscitation
Uaqdu a1 M3 Over-resuscitation & Outcome Taifivin N9 Permissive hypotension + Stop
bleeding udreslidoawidisndu wu nAYA bleed, pelvic binding, pelvic C-clamp

- a3l walindn Ueendn 6 U 813l Intraosseous route K1UN1e proximal tibia tWs1g Favindne
Disability

Exposure and Environment control



Trauma and Burn 5

Burn
nsquavilumilouluauld Trauma usideadila physiologic response Winduseselui
Metabolic response
- Increased metabolic response to injury
- Similar trauma and septic patients but higher depends on % Burn
Initial assessment (ABCDE)
1. Airway and c-spine control
2. Breathing and ventilation
- 5251 n3dl severe flame burn = circumferential full thickness burn : need Escharotomy
3. Circulation with hemorrhage control
- Parkland formula 4 cc/kg/%TBSA
- Bun > 20 %: need Peripheral IV
> 40 %: need central IV
4. Disability
5. Exposure: A2557 meaulday prone #9N15LAA hypothermia
Burn Escharotomy (Eschar = dead dermis)
- Incision down to superficial dermal layer
- 2 sides skip the joints
MIaNE 2vadiand superficial dermal layer fio Usu9iia subcutaneous fat wef tne skip U3viad joint
Tnevhiisanainu fio medial uay lateral
Adjuncts to primary survey
- Vital signs, EKG, ABGs, pulse oximeter and CO2, urinary output, urinary/gastric catheters unless
contraindicated
Scrub Burn
- Cleaned with soap and water - lulngenaldua NSS
- Removed blisters and debris
- Assessment of extent and depth of the wound
#4211 unroofed bleb TnsaniregsBailainaudesian wu o Wi (imit joint movernent) iite

evaluate degree of burn Wag MAUFLDIN

Degree of burn wounds
1. First degree burns (Epidermis): no scar healing tWs1% no dermis injury

2. Second degree burns (Partial-thickness) A® fetu dermis
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2.1 Superficial second degree (dermis ?Tu“])
- ﬂejuﬁquﬁa skin appendages 1A & hair follicles & gland 3siin51e137 sz epithelial cell
9% migrate Tuan 18 epithelialization Wunameisald laviuiin wound contraction lngglaain
mimwaumanﬂﬁﬁw 3 pigmentation Lﬁmsﬁuﬁa
- Characteristics: Bleb pink moist pain
- Healing lalu 7-14 Ju
- Treatment: Topical antimicrobials or Synthetic wound dressing
2.2 Deep second degree (dermis @ne))
- Characteristics: Dry, white to yellow, less pain
- Healing leilu 14-28 Tu umsindl severe scarring
~ wuzhi3u91n Topical ATBs fiou Sunalildl healing nelu 3 wk
- WA15IN19Y Surgery (Excision+grafting) Lawe ins1willeniaunanedigesn agiiin contraction
JGIRGE
3. Third degree burns (Full thickness)
- Characteristics: Dry, no pain, thrombosed vessels
- nuiil necrosis Tuvad dermis wazenadinadludn Fessz¥insiia Bum wound sepsis Tunsil
detect/treatment %114
- Early excision and grafting n1e/lu 1 wk 130 (Golden period) dauﬁﬁmﬁmqumaﬂmm Eschar
Topical antimicrobials
1. 1% Silver sulfadiazine
- Broad spectrum, 31A19n, Mﬂﬁfflﬁﬁﬂﬂ
- ¥1l¥iAn Transient leukopenia 161 iflasannvinlsn WBC Tuduiudundulunasnidon lsiddusies
nyALI
2. 0.5% Silver nitrate
- u solution AeuawTR Broad spectrum
- v Wet dressing Unuualdiae
- lufleululye sy Lﬁagﬂ serum uay uas aasufud Black stain w@esidein
3. Sulfamylon
- penetrate eschar la@ LAKAULN
4. Bacitracin/polymyxinB/neomycin/chloramphenicol ointment
- painless, easier wound inspection
- feuldlunth lduau lddedausa
5. Gentaderm

- Good for Gram negative
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6. Fusidin cream, Mupirocin
- Good for Gram positive L MRSA firoemsundn
“naumeani sududes dressing nniu vilkauld pain warilenaiin trauma slenszuunis
epithelialization Yliunamedrasls
Synthetic wound dressing

Decrease pain insnghisaavimniu

\Wasu Advanced dressing N9 3-5 T Fuifudnuazune
1. Acticoat
- nanocrystalline silver dressing
u silver Mbaneesluanaidne winzfunsyiunadl Donor site aunsadaly 2 wk auldlsiidy

UNZODNUAIUNALEAY

N

Urgotul
- Hydrocolloid dressing inuagziden [Wunanelifnuuna awnsa drain serum 1od visulasnan
Bactigras usitaldufie Andle TaguiinswWawndu Ureotul Duo #e \u hydrocolloid watnafien
dndslaifnuna
3. Askina Calcitrol Ag
- Foam dressing wngdmSuLKaiia exudate 1N

4.  Silver compounds

- Cellulose
- Hydrofiber Ag
5. Aquacel Ag
- Hydrofiber coated with silver
Excision

1. Tangential excision
- FBwdleudwvenuals viiluuna burn Alddnun (sifia fascia)
- wafiléfarfindy cosmetic findt Un skin graft g

2. Fascia excision
- n3d uma deep 10 axdadiatu fascia lae TldE bleeding toe
- Cosmetic azlaifivin

Total body surface % area
- auldd > 200% dediu Major burn
- Wallace’s “Rule of Nines”

- 1%TSBA = palm + finger of patient



Parkland Crystalloid formula

1*" 24 hours
Adult

- RLS 4 mL/kg/%burn
Infants and young children (< 30kg)
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- RLS 4 mL/kg/%burn + 5% dextrose at maintenance rate (fin Glycogen storage o8 - Prone

to hypoglycemia)
** half is given in 8 hours and the rest is given in 16 hours
** f3¢l Burn > 40% wuzth C-line tondadl armiuSuaman
Monitoring of Resuscitation
Keep Urine Output
Adult: 0.5-1.0 mL/kg/hr Usgunad 30-60 mL/hr
Child < 30 kg : 1.0 mL/kg/hr
Infant: 2.0 mL/kg/hr
High electrical injury: 1.0-2.0 mlL/kg/hr Usgunad 75-100 mL/hr

High electrical voltage injury (>1000 volts)

EKG monitoring

Compartment syndrome of limb

> Fasciotomy

Diuretic if myoglobinuria present

- 25 gm mannitol stat then 12.5 gm in each liters of fluid resuscitation
Urine alkalinization

> give NaHCO, > keep Urine pH > 6-7.2

Complication in Burn

1.

2.

3.

Pneumonia

- Most common

- Organisms: common from skin, IV catheter
Suppurative phlebitis

- local sign demonstration < 40%

- Frequent changing can decrease this complication

Catheter infection

4. Others: UTls, Endocarditis
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How to close the Deep wound > 40% TBSA
ﬂ?juf’f #99vi1 Tissue engineering dermal template (Bilayer skin replacement system) Aan15a319 Dermis
Fuwlwl Uszneudae 2 u fe
1. Dermal regeneration layer: 18y Cross-linked bovine collagen + Glycosaminosglycan
2. Temporary epidermal layer: Silicone layer
Indication
1. Deep burn 7indavh excision ud1 autograft lilifiesnwesi skin graft
2. Reconstruction of dermis i wilv 1509 scar
- Terudermis
Sunnldusiu adulugesieves dermis 58 Usvanm 2 wk 91ntuawi3uil vascularization 910 dermis
199 il Dermis viteni] dau Fibroblast axi3ua1e Human collagen s Mix ffu bovine
collagen T4aan Uszana 2-3 wk fazld dermis 1 91ntudts silicone Fuuw sen antu 1 da Graft

U199 11N fiagle Skin reconstruction aonwn

Grafting removalof A~ Thin solit-ekin oraft soolied
= silicone membrane _ .t
I o S e ~ %

regenerated tissue formed

Healin

Burn Center Referral Criteria
- Partial thickness burn > 20 % TBSA (10-50 yrs)
- Partial thickness burn > 10% (<10, >50 yrs)
- Face, hands, feet, genitalia, perineum
- All third degree burn
- Electrical burn including lightening injury
- Chemical burn
- Inhalation injury
- Preexisting illnesses, associated injuries

- Children



