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CATC Day 2

* Disability, Exposure

* Secondary Survey

» Spinal Trauma

* Musculoskeletal Trauma
» Disability/adjuncts skills

* Trauma in special populations
o Extremesofage
o Pregnancy

* Burns
* Pre-hospital Care and Transfer to Definitive Care
» Team building




Ngay thir 2 cua CATC

» D-T6n thuong than kinh, E-Boc 16
« Danh gia thir cap
» Chan thuong cbt séng
« Chan thuong co xuong khép
» K§ nang kiém soat ton thuong than kinh/ sir dung dung
cu ho tro
« Chan thuong @ nhém bénh nhan dac biét
o Qua gia hoac qua treé
o Mang thai
* Bong
.+ Diéu trj trudc vién va Van chuyén tdi noi diéu trj thuc thu
‘% « Xay dung nhom
i




* GCS

Primary o gupils . moui
Survey ross neurologic exam (moving

extremities)

 Spinalimmobilization and evaluation (in

DISABILITY conjunction with exposure)

* Intervention —reverse Trendelenburg




 GCS
Panh gia - Bong tu

= « Kham than kinh so b6 (van dong chi)
« Bat dong va danh gia c6t séng (két

TON THUONG hop véi Boc 10)
THAN KINH » Can thiép - Trendelenburg ngugc




o 2 Glasgow Coma Scale

Eye opening (E) Spontaneous 4

To sound 3

G l a s g To pressure 2
Scale None )
Verbal (V) Orientated 5

Confused 4

Words 3

Sounds 2

None 1

Motor (M) Obeys commands 6

Localising 5

4

3

2

1




o/ Glasgow Coma Scale

Eye opening (E) Spontaneous 4

T l;‘\ an g To sound 3
h onm To pressure 2
Glasg None ‘
Verbal (V) Orientated 5

Confused 4

Words 3

Sounds 2

None 1

Motor (M) Obeys commands 6

Localising 5

Normal flexion 4

3

2

1




Primary » Completely undressed!

Survey » Log roll to evaluate back/spine
o Rectal exam

EXPOSURE » Control environment (warm/cool)




Ppanh g|a » Cdi bo toan bd quan ao!
« Lan nghiéng BN dé danh qgia lung/
S0 cap cOt so%g ) > :

~ A o Tham truc trang
BOCLO » Kiém soat méi trudng (am/mat)




Prlmary e Ultrasound

Survey o FAST/E-FAST
» Radiography

o Chest

ADJUNCTS o Pelvis




Dénhﬂgié e SidU Am
SO’ cap o FAST/E-FAST
» Chup X-quang

PHUQNG TIEN o Ngurc

HO TRO o Xuong chau




Secondary Survey



Panh gia thu cap



Secondary Survey Video



Video Panh gia thu cap



 SAMPLE history and full physical exam

Secondary « SAME EXAM FOR EVERY PATIENT
Su rvey o Add additional maneuvers depending on injuries

 Search for large/significant life and limb

threats first
o But also be detailed (note even small abrasions)




e HOi bénh theo SAMPLE va khdm toan dién

Panh gia » KHAM TUONG TU NHAU VOI TAT CA BN
thir cé’p o Khadm b6 sung tuy thudc vao chan thuong
» Trudc tién hay tim de doa lon/quan trong

dén tinh mang va chan tay
o Nhung cling phai chi tiét (lvu y ca nhirng
vét xudc nho)




SAMPLE History

e Symptoms
* Allergies

* Medications
o Anticoagulation?
 Past Medical/Surgical/Social History
o Atrisk for bleeding from congenital (i.e. hemophilia)
or acquired (ESRD, ESLD) conditions?
o |ntoxication?
o Last tetanus?

 Last Oral Intake
» Events Leading up to the Injury




Bénh str SAMPLE

« S-Trieu ching

* A-Diung

* M - Thuéc dang dung
o Thubdc chéng dé6ng mau?

* P -Tién s ndi/ ngoai khoa / xa hoi
o C6 nquy co chdy mau do cac bénh bam sinh

(vd: hemophilia) hodac mac phai (ESRD, ESLD)?
o NgO doc?
o Lan ti€ém udn van cudi cung?
+ * L-Lan an/uéng cubi cung
“{b » E - Su kién dan dén chan thuong




» Radiography
 CT scan (gold standard)

Secondary

Su rvey  Contrast urography (pelvic fractures)
* Angiography
» Esophagoscopy

ADJUNCTS » Bronchoscopy

» Transesophageal US




i .. » Chup X-quang
Danh gia e Chup CT (tiéu chuan vang)

thr cap
* Chup niéu d6 can quang (gay
PHUONG xuong chau)
TIEN » Chup mach mau
H6 TRO’ * NOi soi thuc quan

* NOi soi phé quan
 Siéu am qua thuc quan




High Mechanism Injury Patterns

* Pedestrianvs.auto | |
* Motorcycle crash with separation, car crash with
ection

e
. RJear Impact road traffic accident
o CervicalsHineinjury

» Head on collision while wearing lap belt
o Chance fracture (L spine)

e Fall > 15 feet

o Feet first: lower extremity fractures including calcaneal
fractures, T/L spinal fractures, vertical shear pelvic fractures

« Sudden deceleration injury (falls from height, car

accident with ejection or motorcycle with separation)
o Aorticinjury

i




Cac dang chan thuong do luc tac dong manh

* Nguaoi di bo - xe 6 t0

« Va cham xe may bi vang ra, va cham xe hai bi vang ra ngoai

« Tai nan giao thong duong bd va cham phia sau
o Chan thuong cbt séng cd

» Va cham truc dién khi dang that day an toan kiéu that lung
o Gay Chance (cot s6ng that lung)

* Roi > 4.5 meét
o Chan cham dat trudc: gay xuong chi dudi bao gobm gay xuong got

chan, gdy xuong cot séng nguc/ that lung, gdy xuong chau xé doc

« Chan thuong do giam toc dét ngdt (nga tur trén cao, tai nan

0 t0 bi vang ra ngoai hoac tai nan xe may bi tach ra)
G% o Chan thuong ddong mach chu




Need additional work-up (CT) or definitive
care

» Unstable, requiring procedure, neuro deficit
 Sternal/1strib/Scapula Fx

 Concern forsignificantinjury (mechanism?)
 Signs of aorticinjury on CXR

* + FAST

» Tenderabdomen/significant bruising
 Persistent tachycardia despite IVF/pain control
* Fractureribs 7/and below

 Pelvis fx

* Hematuria

i




Tham do thém (CT) hoac diéu tri thuc thu

» Khéng 6n dinh, can phai phau thuat, thiéu hut than kinh

« Gay xuong c/xuong sudn 1/xuong ba vai

» Lo ngai vé chan thuong dang ké (co ché?)

» Dau hiéu ton thuong dong mach chd trén Xq nguc

* FAST (+)

» Bung c6 phan irng/bam tim dang ké

» Nhip tim nhanh dai dang du da truyén dich/kiém soat
dau

« Gay xuong suon 7 trd xudng

« Gay xuong chau
: « Tieu mau




Monitoring and Re-evaluation

* Re-evaluate after everyintervention

* Document timing of certain interventions
o Tourniquets

» Always start over with the primary survey if thereisa
change in patient status




Theo doi va Tai danh gia

» Panh giéa lai sau moi lan can thiép

« Ghi lai thoi gian cua mot s6 can thiép nhat dinh
o Ga-ro

» Ludn tai danh gia so cap néu cé su thay doi toan
trang bénh nhan




Spinal Trauma



Chan thuong cot song



Spinal Cord Levels

C5,C6 - Deltoid Arm abduction
Biceps Elbow flexion
C6,C7 - Extensor Wrist extension
carpi radialis
P C7.C8 - Triceps Elbow extension

C8,T1 - Hand intrinsics  Finger abduction
Flexor digitorum profundus Hand grasp

Trigeminal

‘\\‘

LT

P,

Lesser occipital
Supraclavicular

Supraclavicular

X4

)

/1

T2-T7 - Chest muscles

Superior lateral

,/;J

Superior lateral cutaneous

Medial brachial 4 8= Medial brachial cutaneous
. d &E:;‘ \ Intercostobrachial
Intercostobrachial S Al ‘ Pt GiAReaGE S
Medial A4 Posterior antebrachia
antebrachial e I\ Lateral antebrachial
g i ‘ cutaneous
Lateral o, Lateral cutaneous
antebrachial A \\ branches .
& AN Medial cutancous T9-T12 - Abdominal muscles ————
= 7 3 AN
T :I.I{ohypog{a\q‘\nc !, : \l Posterior divisions
1 P /NGei'\itofemor‘a{I i From of lumbar nerves
¢ \.’ )l 2 6.7.8 ¢
SN . .
;} | g8, T1

L1,L2L3 - lliopsoas Hip ﬂexlonﬂ

Lateral femoral cutaneous L2.L3.L4 ~ Quadﬁ“ps Kn“ 9“0"3'0“ _\
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Lateral cutaneous
Posterior cutaneous

femoral cutaneous L4.L5.S1 .SZ Knee flexion
Intermediate cutaneous
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S—— . L4,LS Ankle dorsiflexion
Tibialis anterior

Medial crural branches of saphenous LS.S1 - Extensor Gmat toe extens‘on -l /

/ hallucis longus -

S$1,52 Ankle plantar flexion
Gastrocnemius

$2,83,84 - Bladder Voluntary rectal tone
Anal sphincter

Patellar plexus

L5, S Superficial fibular

Sural

Branch from tibial
::j::::: Source: Rita K. Cydulka, David M. Cline, O. John Ma, Michael T, Fitch,
Scott Joing, Vincent J. Wang: Tintinalli's Emergency Medicine Manual,

, gth Ed_iton: www.acoesqemergengymedici_ne.com
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mmons.wikimedia.org/wiki/File:Dermatomes_and_cutaneous_nerves_-_posterior.png

ht./accessemergencymedicine.mhmedicaI,com/content.aspx?bookid=2158&sectionid=162274166




Cac muc tuy song

Trigeminal

Supraclavicular
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Intercostobrachial
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Lateral cutaneous
Posterior cutaneous
Intermediate cutaneous

Medial cutaneous
Obturator

Patellar plexus

L5, S Superficial fibular

Sural

mmons.v&media.org/wiki/FiIe:1 611_Dermatomes-02.jpg

ommons.wikimedia.org/wiki/File:Dermatomes_and_cutaneous_nerves_-_postterior.png

Greater occipital

Lesser occipital

Supraclavicular

Superior lateral cutaneous

5
Medial brachial cutaneous
Intercostobrachial

Posterior cutaneous of arm

Posterior antebrachial
cutaneous

W\ Lateral antebrachial
‘ cutaneous
\|

Lateral cutaneous
branches
Medial cutaneous
of forearm
Posterior divisions

of lumbar nerves

YEY
J
Lateral femoral cutaneous

Branches of posterior
femoral cutaneous

Anterior femoral

Lateral sural cutaneous

Medial crural branches of saphenous

Superficial fibular

Branch from tibial

Lateral plantar
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C5,C6 - Deltoid Arm abduction
Biceps Elbow flexion
C6,C7 - Extensor Wrist extension
carpi radialis
C7.C8 - Triceps Elbow extension
C8,T1 - Hand intrinsics  Finger abduction
Flexor digitorum profundus Hand grasp

T2-T7 - Chest muscles

T9-T12 - Abdominal muscles ————

L1,L2L3 - lliopsoas Hip ﬂexlonﬂ

L2,L3,L4 - Quadriceps Knee extension N
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L4,LS Ankle dorsiflexion
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S$1,52 Ankle plantar flexion

Gastrocnemius
$2,83,54 - Bladder Voluntary rectal tone

Anal sphincter
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Scott Joing, Vincent J. Wang: Tintinalli's Emergency Medicine Manual,
8th Editon: www.accessemergencymedicine.com
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C-Collar Clearance

* No distracting injury orintoxication, intact neuro exam
* Ifimaging (preferable CT) negative, then reassess for midline

tenderness
o |ftenderness — |leave collar on until MRI obtained

* |f notenderness
o Slow flexion, extension, lateral movements +/- axial load and assess for
pain/neurological symptoms at each step — if present, replace collar and
obtain MRI; if negative, remove

i




Thao nep co

« Khdng c6 chan thuong hoac ngd déc gay mat tap trung,
kham than kinh binh thudng
* Néu hinh anh (t6t nhat la CT) am tinh, kham lai tinh
trang dau ¢ duong gilra
o Néu con dau - gilr nguyén dai cho dén khi chup MRI
* Néu khéng dau
o Thir gap, ngtra, lac ngang co tU tir +/- theo truc axial va danh
gia cac triéu chirng dau/than kinh. Néu & bat ky budc nao (+),
ézn lap lai nep ¢ va chup MRI; néu am tinh, thao
(




CT or MRI are Gold Standard Imaging

 NEXUS and Canadian Cervical Spine Rules

Meets all low-risk criteria?
1. No posterior midline cervical-spine tenderness
2. No evidence of intoxication
3. Anormal level of alertness

4. No focal neurologic deficit

5. No painful distracting injuries

NO

N

‘% No Radiography <Radiography>
i |




CT hoac MRI la Tiéu chuan vang vé hinh anh

 NEXUS and Canadian Cervical Spine Rules

Meets all low-risk criteria?
1. No posterior midline cervical-spine tenderness
2. No evidence of intoxication
3. Anormal level of alertness

4. No focal neurologic deficit

5. No painful distracting injuries

NO

N

‘% No Radiography <Radiography>
i |




Types of Spinal Fractures

Bilateral interfacetal dislocation Unstable Avulsion fracture of anterior arch of Stable
atlas

Spinous process avulsion (clay Stable

shoveler’s) Fracture of posterior arch of atlas Stable
Traumatic spondylolisthesis Unstable

(hangman’s)
l lﬁ



Cac loai gay xuwong cot song

Trat kh&p giao dién hai bén Khéng 6n dinh Gay rdi cung trudc cua dot doi On dinh

Gay rdi mom gai (gdy xuong cua Gay cung sau dot doi On dinh

ngudi xuc dat)

i

On dinh

Trugt d6t séng do chan thuong (gay

clla ngudi bi treo co) Khong on dinh




Types of Spinal Fractures

Pillar: fracture of lateral mass Can be unstable
Vertical compression: Burst Unstable
Occipital condyle Can be unstable

‘& Dens Type | Stable




Cac loai gay xuwong cot song

Tru: gay khoi bén

C6 thé khong on dinh

Nén theo chiéu doc: Gay no

Khéng 6n dinh

LOi cau cham

C6 thé khong on dinh

Gay mom nha loai I

On dinh




Spinal Cord
Syndromes

Complete cord transection

Cord hemisection

Cauda equina syndrome

CAUSES

- trauma, infarction
- transverse myelitis

CLINICAL FINDINGS

- complete loss of sensation below level
- complete paralysis below level

- ipsilateral loss of motor and proprioception
- contralateral loss of pain temperature

- motor impairment > sensory
-UL>LL

- distal > proximal

- bladder dysfunction

- motor function impairment
- pain and temperature loss
- proprioception spared

- bladder/bowel dysfunction
- saddle anaesthesia
- sexual dysfunction




hoi chirng
tuy song

Complete cord transection

Cord hemisection

Cauda equina syndrome

CAUSES

- trauma, infarction
- transverse myelitis

CLINICAL FINDINGS

- complete loss of sensation below level
- complete paralysis below level

- ipsilateral loss of motor and proprioception
- contralateral loss of pain temperature

-UL>LL
- distal > proximal
- bladder dysfunction

- motor function impairment
- pain and temperature loss
- proprioception spared

- bladder/bowel dysfunction
- saddle anaesthesia
- sexual dysfunction




Anterior Cord Syndrome

ipsilateral position and vibratory function
Fasciculus gracilis
Fasciculus cuneatus

ndromes |

spinothalamic
fract

contralateral pain and temperature

Syndrome Mechanism Clinical Prognosis

Flexion or Complete loss of motor, pain, & temperature below injury,
Anterior cord vascular but retains propioception and vibratory sensation G
Forced Sensory and motor deficit
Cenfrolcord . oerextension ‘Upper > Lowor Extremitios Average

Penetrating Ipsilateral loss of motor, vibratory sensation, and propioception
Brown-Sequard trouma with contralateral loss of pain and temperature sensation Good

Loss of motor function below lesion
Loss of pain and temperature below lesion
Preservation of position and vibratory function




Anterior Cord Syndrome

ipsilateral position and vibratory function
Fasciculus gracilis
Fasciculus cuneatus

0i chirng

spinothalamic
fract

contralateral pain and temperature

Syndrome Mechanism Clinical Prognosis

Flexion or Complete loss of motor, pain, & temperature below injury,
Anterior cord vascular but retains propioception and vibratory sensation G
Forced Sensory and motor deficit
Cenfrolcord . oerextension ‘Upper > Lowor Extremitios Average

Penetrating Ipsilateral loss of motor, vibratory sensation, and propioception
Brown-Sequard trouma with contralateral loss of pain and temperature sensation Good

Loss of motor function below lesion
Loss of pain and temperature below lesion
Preservation of position and vibratory function




__-7—— Lateral corticospinal tract

-

Central Cord Syndrome

_-Lateral spinothalamic tract

Dorsal columns
Most commonly caused

by extension injury

Distal muscles > Proximal muscles

}C Upper extremities > Lower extremities

~/ Loss of motor function

{ Incomplete loss of motor function
)

} ( Variable degree of sensory loss
)

Snarons | Moramiom | Ginoa | progosis

Anterior Flexion or Complete loss of motor, pain, & temperature below
cord vascular injury, but retains proprioception and vibratory sensation
Central Forced Sensory and motor deficit Averans
cord hyperextension Upper > Lower Extremities s
5 3 B araiai Ipsilateral loss of motor, vibratory sensation, and
it enetraling — »roprioception with contralateral loss of pain and Good
Séquard trauma A

temperature sensation



__-7—— Lateral corticospinal tract

-

Central Cord Syndrome

_-Lateral spinothalamic tract

Dorsal columns
Most commonly caused

by extension injury

Distal muscles > Proximal muscles

}C Upper extremities > Lower extremities

~/ Loss of motor function

{ Incomplete loss of motor function
)

} ( Variable degree of sensory loss
)

Snarons | Moramiom | Ginoa | progosis

Anterior Flexion or Complete loss of motor, pain, & temperature below
cord vascular injury, but retains proprioception and vibratory sensation
Central Forced Sensory and motor deficit Averans
cord hyperextension Upper > Lower Extremities s
5 3 B araiai Ipsilateral loss of motor, vibratory sensation, and
it enetraling — »roprioception with contralateral loss of pain and Good
Séquard trauma A

temperature sensation



Cauda Equina Syndrome (CES)

NORMAL ——— Annulus fibrosus | Intervertebral
~_—Nucleus pulposus | disc
N / LEG
erve roots
(cauda \ Soinal nerve root DOMINANT
equina) \\. pinal nerve roo PAIN

indural .
sac ,

&

S~
5\
.

&7 (-J _ )

Lumbar vertebra ———e .
-
" Herniated disc

Posterolateral disc

CAUDA . herniation impinging
EQUINA w on spinal nerve
SYNDROME
Massive central
prolapse of
lumbar disc

Inflammation

\ Compressed nerve roots
§  within narrowed spinal canal
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Management

» Spinal precautions until stability determined
o Ccollar, log roll, flat bed

* Ensure detailed neuro exam — motor, sensory,
reflexes, rectal tone

* |fabove Cb — may lose diaphragm

» CT/MRI generally are the gold standard but x-rays
can be useful if you know how to read them

» Steroids controversial

» Unstable injury or progressive symptoms -> OR

* Non-operative: bracing

4




o A

Dieu tri

» Bat dong cot sé6ng cho dén khi chac chan khoéng ton
thuong
o Colier c6, 1an trd, nam van cirng

* Chd y kham than kinh chi tiét - van ddéng, cam giac,
phan xa, truong luc truc trang

* Néu trén C6 - c6 thé liét co hoanh--> ngirng thd

» CT/MRI thudng la tiéu chuan vang nhung chup X-quang
c6 thé hiru ich néu ban biét cach doc ching

« Steroid con tranh cai

» Chan thuong khong 6n dinh hodc triéu chirng tién trién
-> Phau thuét

S‘z » Khéng phau thuat: deo nep
(
















Neurogenic Shock

» Generally hypotensive and bradycardic
o Autonomic dysfunction common

 Early vasopressors
o Phenylephrine, norepinephrine




Soc than kinh

» Thudng ha huyét ap va nhip tim cham
o R6i loan chirc nang tu chu thudong gap

* Thuoc lam co mach sédm
o Phenylephrin, norepinephrin




Neck Trauma



Chan thuong co



Neck Trauma

Neck Zones

= portable CXR/lung US; CT/A chest, difficult
access; not usually explored

| = CT/A, soft tissue/doppler US; easy access;
usually explored

1= CT/A; difficult access; not usually explored
Violation of the platysma = immediate
surgical consultation

Adjuncts:

Catheter angiography

Contrast esophagography

Esophagoscopy

Laryngoscopy

Bronchoscopy

Stemo-
mastoid
muscle

Anterior
triangle

rapezius
muscle

Posterior
triangle

Clavicle Sternum




Chan thuong co

Ving co

I = XQ nguc tai givdng/siéu am phoi; CT/A
nguc, néu kho tiép can; it dugc tham do
IT = CT/A, siéu &m md mém/doppler; dé
tiép can: thuong dugc tham do

III = CT/A; khé tiép can; it dugc tham do
Ton thuong co bam da cé6= hdi chan
phau thuat ngay lap turc.

Phuong tién ho trg:

Nup mach qua éng théng

nup thuc quan nudt can quang
“No6i soi thuc quan

NOi soi thanh quan

4 NGi soi phé quan

N M

Stemo-
mastoid
muscle

Anterior
triangle

rapezius
muscle

Posterior
triangle

Clavicle Sternum




Neck Trauma

Unstable penetrating neck
Injury Operating Room

Concern for serious
Underlying injury
CT-Angio

Stemo-
mastoid
muscle

Anterior
triangle

rapezius
muscle

Posterior
triangle

Clavicle Stermnum




Chan thuong co

Chan thuong xuyén c6
khong on dinh
0 Phau thudt

Lo ngai vé chan thuong
nghiém trong tiém an
0 CT-Angio

Stemo-
mastoid
muscle

Anterior
triangle

rapezius
muscle

Posterior
triangle

Clavicle Sternum




Active arterial bleeding

Oropharyngeal blood

Absent pulses

Dysphonia, dysphagia

Cerebral iIschemia

Non-expanding
hematoma




Chay mau déng mach dang
hoat dong

Mau hau hong

Mat mach

R6i loan phat am, réi loan nubt

Thiéu mau nao

Tu mau khong lan rong

oy



Musculoskeletal Trauma



Chan thuong co xuong



Considerations

» Extremity fractures are commonly missed in poly-trauma

* May result in significant functional morbidity if missed
(consider hand dominance, profession)

* Mechanism of injury and consideration of age may be helpful

» Be suretocheckinall folds for skin breaks/penetrating
injuries and especially with the limb in the position in which
the injury occurred

4




Luuy

« Gay xuaong chi thudng bi bd sét trong da chan thuong

» CO thé dan dén tan tat chirc nang dang ké néu bd soét (chay
tay thuan, nghé nghiép)

» Co ché chan thuong va can nhac dén dd tudi c6 thé hitu ich

 Hay chac chan kiém tra tat ca cac nép gap dé tim vét rach
da/vét thuong xuyén thau va dac biét |a kiém tra chi & vi tri
xay ra chan thuong.




During the Primary
Survey

Assess neurovascular

status
Immobilize as needed

Assess for open wounds

Control bleeding
Direct pressure
Indirect pressure
proximally
Jdourniquet




Khi danh gia so cap

« Panh gia tinh trang than
kinh mach mau
o Bat ddng khi can thiét
« Panh gia vét thuong ho
» Kiém soat chdy mau
o Bang ép truc tiép
o Bang ép gian tiép
o Gard gbc chi




Fracture Management

* Imaging

o At least two views of bones/joints

o Include joints above and below the joint/bone injury
 Occasionally, special views or CT may be helpful
* Immobilize, control bleeding and pain

o Splint




o A

Dieu tri gay xuong

* Hinh anh

o It nhat hai gdc nhin vé xuong/khap

o Bao gom cac khdp & trén va dudi khép/xuong bi ton thuong
» Thinh thoang, cac ché dé xem dac biét hoac CT cé thé hitu ich
« CO dinh, cdm mau va giam dau

o Nep




Open Fractures

* Tetanus anti-toxin
* Empiric antibiotics
o First-generation cephalosporin, or
o Ampicillin—cloxacillin + gentamicin 7.5mg/kg
m Single dose gentamicin unlikely to cause
significant renal injury
* Wash out
%  Splint in anatomic position
* Emergent surgery




Gay xuong ho

« Chong ddc t6 ubn van
» Thudc khang sinh theo kinh nghiém
o Cephalosporin thé hé 1, hoac
o Ampicillin-cloxacillin + gentamicin 7,5mg/kg
» Liéu duy nhat gentamicin khéng c6 kha nang gay tén
thuwong than dang ké
» Rira sach
» Nep & tu thé gidi phau
o  Phau thuat khan cap




Vascular Injury

 Typically associated with penetrating limb trauma

» Also occurswith certain patternsof bluntinjury
o Posterior knee dislocation
o Tibial plateau fracture
o Supracondylar fractures of the humerus
o Displaced mid-shaft femur fracture
» Serial exams
o Compare contralateral sides
o Repeat exam after splinting/reduction
* |fconcern forvascularinjury, pursue angiography/surgical
consult

+ * Do not delay diagnosis — loss of [imb, compartment syndrome,

‘CN3 reperfusion




Ton thwong mach mau

« Thuong lién quan dén chan thuong xuyén thau chi
» Cling xay ra v&i mot so kiéu chan thuong kin
o Trat khdp gbi sau
o Gay mam chay
o Gay xuong trén I6i cau xuwong canh tay
o Gay xuang dui gitra di léch
* Chup tiép néi (theo series)
o So sanh bén doi dién ’
o Kiém tra lai sau khi nep/nan chinh
» Néu lo ngai vé ton thuong mach mau, hdy chup mach
mau/tham van phau thuat
» Khéng tri hodn chan doan - mat chi, hdi chirng khoanag,
ﬁ% tai tudi mau




Arterial Injury - Tourniquet

« Choose most effective spot (vessels compressible)
as close to the injury as possible (minimize
unnecessary ischemia)

* Not too thin ortoo wide

* Band + lever -> twist to tighten and secure

* Document time placed




Chan thuong dong mach - Garo

» Chon vj tri hiéu qua nhat (mach mau c6 thé nén
dugc) cang gan vét thuong cang tot (giam thiéu
tinh trang thiéu mau cuc bé khéng can thiét)

« Khdng qua méng hoac qua rong

» Day + don bay -> van dé siét chat va co dinh

 Ghi lai thai gian dat/ nGi ga ro




oPoikilothermia
oPain

oPallor
oParaesthesia
oParalytic
oPulseless




Pallor pain oPau chilanh
Po\ar O.Dau
R X pu\SQIC:ss oN hO’t

— ‘. p—

o
- —¢-——II

‘-\ i1y uw - 5 T;'r_\ ODi Cém
pacalysis oTé liét
paresthesias \ oMat mach




Hard Signs of Arterial Injury

oMandate emergency surgical

intervention * HARD SIGNS
* Pulse deficit
oDo not delay forangiogram * Audible bruit

» Palpable thrill
oRestoration of perfusion within 6 hours * Pulsatile bleeding
to maximize limb salvage * Expanding hematoma

4




Dau hiéu cirng cua ton thuwong dong mach

oD0i hoi phau thuat khan cap DAU HIEU CUNG
oKhdng nén tri hodn dé chd chup dong  ~warmaar .
mach  Tiéng bat thuworng nghe dwoc

oPhuc hoi tudi mau trong vong 6 gid * Rung co thé s durgc
dé toi da hda kha nang clru chi » Chay mau theo nhip dap

 Tumau lan rong
&




Compartment Syndrome

* 0-10mmHg = normal; >30mmHg = likely fasciotomy

* Massive edema within muscle compartment due to
injury

* High pressure of edema blocks arterial flow

* Marked by hard, tense muscle compartment; pain with
passive flexion/pain out of proportion

* The "6 P’s™ apply




Hoi chirng khoang

* 0-10mmHg = binh thuong; >30mmHg = c6é kha nang phai
phau thuat mé can mac

* Phu né nghiém trong trong khoang co do chan thuong

« Ap luc phu né cao lam tdc ngh&n dong chdy déng mach

» Pugc biéu hién bang khoang co cirng, cang; dau khi gap
thu dong/dau khdéng can xing

» Biéu hién “6P”

i




Compartment syndrome with fasciotomy

TWO LONG INCISIONS ARE
ANTERIOR THNAL BONE MADE IN THE LOWER LEG, ONE
LATERAL TO THE TIBIA AND ONE

Fasciotomy

HCAL ART INC/ALAMY




Compartment syndrome with fasciotomy

TWO LONG INCISIONS ARE
ANTERIOR TINAL DO MADE IN THE LOWER LEG, ONE
’L‘AEI::AL TO THE TIBIA AND ONE
L

DEEP POSTERON
COMPARTMENT

CROSS-SECTION THROUGH NORMAL CALF
SHOWING MUSCLE COMPARTMENTS

HCAL ART INC/ALAMY



Investigations

 Ankle-brachial index (ABI)
o Measure differences in arterial flow ininjured limb
o Low ABI suggests poor perfusion, requires further
evaluation
o May be low chronically in adults with peripheral vascular
disease. Typically thisis bilateral. Cannot be assumed in the

trauma setting
o Can do Brachial-brachial index (BBI) for upper extremity

Injuries

* CT Angiogram




o A

PDieu tra

+ Chisdé mat ca chan-canh tay (ABI)

o Do su khac biét trong luu luvgng ddng mach & chi bi thuong

o ABI thap cho thay tudi mau kém, can danh gia thém

o C6 thé thdp man tinh & ngudi I6n mac bénh mach mau ngoai
bién. Thdng thudng, tinh trang nay xay ra ¢ ca hai bén.
Khéng thé gia dinh trong b6i canh chan thuong

o C6 thé thuc hién chi sé canh tay-canh tay (BBI) cho cac chan
thuong & chi trén

e Chup CT mach mau

i




Measuring ABI

« STEP 1: Calculate brachial systolic pressure in upper
extremity

« STEP 2: Calculate dorsalis pedis systolic pressure in
affected lower extremity

(measured systolic pressure in affected leg)

ABI =

(measured systolic pressure in normal arm)

i



« BUOC 1: Tinh huyét 4p tdm thu canh tay & chi trén
« BUOC 2: Tinh ap luc tdm thu mu chan & chi dudi bi
anh huang

Do lvong ABI

(Huyét ap tdm thu & chan bi anh hudng do dugc)
ABI =

(Huyét ap tam thu & canh tay binh thudng do dugc)

i



Soft signs vascular

ABI Injury or concerning Action
mechanism

Measuring ABI Discharge according

> No ..
to otherinjuries

>1 Yes Further evaluation
< No ~urther evaluation
< Yes ~urther evaluation

oCompare abnormal and normal extremities.

oDiscrepancy between injured limb and uninjured limb en
other side mandates further investigation. S %
l



Dau hiéu mém tén
ABI thuong mach mau Hoat dong
hodc co ché lién quan

Do lvong ABI

Ra vién? phu thudc

> Khong chan thuong khac
> Co banh gia thém
<] Khong banh gia thém
<] Co banh gia thém

oSo sanh cac chi bat thudng va binh thuong.
oSur khac biét gitra chi bi thuong va chi khong bi thuong

0 phia bén kia doi hoi phai diéu tra thém. € z
l



Management

i

* Reperfusion injury
o Restoration of oxygenated blood after prolonged
iIschaemia may lead to rhabdomyolysis acute
kidney injury
o Preventand treat with large volumesisotonic |V
fluids (goal UOP ZOOcc/hr%
o Monitor for signs cardiogenic volume overload

 Amputation of non-viable limb may be
necessary to prevent massive reperfusion
Injury




Diéu tri

» TON thuong tai tudi mau

o Phuc hoi tudi mau cb oxy sau tinh trang thiéu mau cuc bd kéo dai

c6 thé dan dén tinh trang tiéu covan 0 ton thuong t
o Phong nglra va diéu tri bang dung dich truyén tin
truong thé tich 1én (muc tiéu nudc ti€u 200cc/gio)
o Theo d&i cac dau hiéu qua tai thé tich tim

» C6 thé can phai cat cut chi khdong con kha

nan cap tinh

n mach dang

nang song

dé ngan ngtra ton thuong tai tudi mau nghiém trong




Disposition

 Emergent Orthopedic review
o Open fractures
o Neurovascular compromise
o Compartment syndrome
o Dislocations that cannot be reduced

» Urgent Orthopedic review
o Displaced or severely angulated fractures
o Salter-Harris Ill, IV, V fractures
o Any fracture with potential for significant social
morbidity




Dinh hudng

» H6i chan Chan thuong chinh chinh khan cap
o Gdy xuaong hag
o Ton thuong than kinh mach mau
o HQi chirng khoang
o Trat khdp khong thé nan trat duoc

» HOi chan Chan thuong chinh hinh cap
o Gay xuadng léch hoac gay xuong goc nghiém trong
o Gay xuaong Salter-Harris III, IV, V
o Bat ky gay xuong nao c6 kha nang gay ra tan tat xa
hoi dang ké




Disability and Adjuncts Skills



Cac ky nang kiém soat ton thuong than kinh
va sir dung phuong tién ho tro



Special Populations



Nhom beénh nhan dac biet



General Considerations

* Children decompensate later than adults, but deteriorate more
rapidly

 Differentinjury patternsdependingon age, including different vital
sign parameters

 Common management problems with special populations with

trauma include

o Qver-orunder-resuscitation

o Medication errors (dosage adjustment for weight and/or renal/hepatic
impairment; medications that should not be given in pregnancy)

o Failure to recognize hypothermia and hypoglycemia

i




Nhirng can nhac chung

* Tré em mat bu cham hon ngudi I&6n nhung suy yéu nhanh hon

» Cac kiéu chan thuong khac nhau tuy thudc vao db tuodi, bao
gom cac théng s6 dau hiéu sinh tédn khac nhau

» Cac van dé quan ly pho bién vdi cac nhom dan s6 dac biét bi
chan thuong bao gém
o HOi sirc qua murc hoac khéng du
o LO6i dung thubc (diéu chinh liéu lugng theo can nang va’hoac suy

than/gan; thuéc khdng nén dung trong thoi ky mang thai)
r% o Khéng nhan biét dugc tinh trang ha than nhiét va ha dudng huyét
i




Pediatric Trauma



Chan thuong nhi khoa



Pediatric Trauma

» Differentanatomy

o Head
o Skeleton

 Differentairway
 Different physiology

o Cardiac




Chan thuong nhi khoa

* Giai phau khac nhau
o Pau
o BO xuaong
« Duong thd khac nhau
» Sinh ly khac nhau

o Tim mach




* Maintain “sniffing
position”
. a s * Preoxygenation!
Pediatric  Estimating ETT size |§~=isras

Airway (age/4) + 4 = uncuffed
tube size
(age/4) + 3.5 = cuffed tube

size

* Jet insufflation par st o spine boare
rather than o
cricothyroidotomy




 Duy tri “tu thé ngui -
sniffing position”
» Bop bong oxy dé dam

Puong tho

, bdo pre-oxygenation! ~:7°'=3'5;'\3
tre em » Uc tinh kich thudc noi "' )

khi quan
o (tudi/4) + 4 = kich
thudc 6ng khdong cuff T —
o (tudi/4)+3,5=kich | P
thudc 6ng c6 cuff T -

» Thong khi qua 16 nhd
(jet insufflation) wu tién
hon mé& mang nhan
giap




* Examine for life-threatening chest injury
Pediatric  Adequate ventilation is extremely important!

:  Management same as for adults
Breathmg o Tube thoracostomy technical point: tunnel chest

tube under skin one rib-space higher than skin
incision to avoid air-leak




» Kiém tra chan thuong nguc de doa tinh

mang
« Thong khi day du la vd cung quan trong!
* Diéu tri twvong tv nhu ngudi I&n

o Ky thuat dat dan luu nguec: vi tri 6ng dan
luu nguc dudi da cao hon mot khoang lién
suwon so vdi vét rach da dé tranh ro ri
khong khi.




Pediatric Chest Injury

» Mediastinal mobility = more susceptible to tension
pneumothorax
» Similaralgorithm to adults




Chan thuong nguc ¢ tré em

* Trung that di ddng= nhay cam hon khi tran khi
mang phoi ap luc
« Phac do tuong tu véi ngudi 16n




Pediatric
Circulation

« Assess vital signs (VS) and peripheral

perfusion for signs of shock

o Children maintain blood pressure longer, then
crash

o Tachycardia first, bradycardia as a late sign

o Hypotension
= Normal minimum systolic BP for child is >70 + (age x 2)
= Severe blood loss (>45%)/decompensated shock

o Subtle signs of blood loss

= Delayed capillary refill

m Cool peripheral skin temperature
= Skin mottling



Tuan hoan
nhi khoa

« Danh gia cac dau hiéu sinh ton (VS) va tudi mau
ngoai vi dé tim dau hiéu soc
o Tré em duy tri huyét ap lau hon, sau dé bi tut

huyét ap

Nhip tim nhanh trudc, nhip tim cham la dau hiéu

muon

Ha huyét ap

» Huyét ap tadm thu t6i thi€u binh thuong & tré em 1a
>70 + (tudi x 2)

= Mat mau nghiém trong (>45%)/s6¢c mat bu

Dau hiéu mat mau tiém an

= Lam day mao mach kéo dai

= Pau chilanh

= NOi van tim



Shock in Children

Heart

25 -40% >40%
0
<25% blood loss blood loss blood loss
Tachycardia Severe Bradycardia

Weak pulse tachycardia Drop BP
Brain Lethargy Low PGCS Coma
: Cap refill slow, [No cap refill,
Skin Cool, Clammy cool, blue cold, blue
Urine <2ml/kg <1ml/kg Anuria




Ooc 0 tre em
M&t mau <25%| M3t Mau 25 - 1. 1600 mat mau
40%
Tim Nhip nhanh Nhip nhanh Nhip nhanh
Mach yéu nghiém trong Tut HA
Nao Lo mo GCS thap H6n mé
. Refill cham, Mat refill, tim,
Da Am, lanh tim, lanh lanh nhiéu
Nuwérc tiéu <2ml/kg <1ml/kg Vo niéu




Pediatric Circulation - Interventions

* |V access
o No more than 3attempts lasting <90 seconds intra-osseus (10)
line
* Fluid bolus
o 10-20 ml/kg crystalloid |
 Reassess (VS normalization, improvement in appearance, UOP)

 Still in shock after fluid bolus 2" polus or consider blood
o 5-10ml/kg packed red blood cells if available
o 20ml/kg whole blood alternate
o Iftransfusing >30ml/kg packed red cells, consider FFP and platelets

* Reassess early surgery

i




Tuan hoan nhi khoa - Can thiép

« Dudng truyén tinh mach

o Khéng qua 3 no luc, kéo dai <90 gidy 0 dudng truyén trong xuong
(10)

* Bolus dich
o 10-20 ml/kg tinh thé

» Danh gia lai (DHST cai thién, lam sang dap ng, nudc tiéu)

« Van con soc sau khi bolus dich 0 bolus lan 2 hodc cadn nhac
truyén mau
o 5-10ml/kg héng cau khéi néu cé
o c6 thé thay bang 20ml/kg mau toan phan

r% o NEu truyén >30ml/kg hong cau khaoi, hdy cadn nhac HTTDL va tiéu cau
| » Panh gid lai 0 phau thuat sém




For infants and small children, use either AVPU or the modified GCS:
A alert

- - V responds to voice (+ GCS 13)
Pedlatr|c P responds to pain (+ GCS 8)

D i S3 b i l ity U unresponsive

Eye opening Best motor response Best verbal response

4 = spontaneously . 5=obeys commands . 5=coos, babbles

3 =to verbal command or shout . 4=localises pain . 4= cries irritably

2=topain . 3="flexion to pain . 3=(ries to pain

1=no response . 2=extension to pain : 2=grunts to pain
. 1=no response . 1=no response




Ton thuong
than kinh
nhi khoa

For infants and small children, use either AVPU or the modified GCS:
o Aalert

e Vresponds to voice (+ GCS 13)

e Presponds to pain (+ GCS 8)

e U unresponsive

Eye opening Best motor response Best verbal response

4 = spontaneously . 5=obeys commands . 5=coos, babbles

3 =to verbal command or shout . 4=localises pain . 4= cries irritably

2 =to pain . 3=flexion to pain . 3=(ries to pain

1= no response . 2=extension to pain : 2=grunts to pain
. 1=no response . 1=no response




Pediatric Head Injury

» Shearing forces = diffuse brain injury common

» Bleedsless common, and may have minimal localizing
signs

* Increased ICP =prominent fontanel

 Avoid hypoxia!

 PECARN criteria for CT head

o Consider obs rather than imaging

* Avoid XR skull




Chan thuong dau o trée em

» Lurc cat = chan thuong ndo lan toa thuong gap

. Chay mau it pho bi€n hon va cé thé cé cac dau
hiéu tai cho tdi thiéu

« Tang ICP = thop nho ra

 Tranh tinh trang thiéu oxy!

» Tiéu chuan PECARN cho CT dau
o Hay theo ddi BN hon la chi tap trung hinh anh

* Tranh XQ hop so

i




PECARN
Algorithm

PECARN Pediatric Head Injury Trauma Algorithm

Patient > 2 years of GCS < 14 or other signs of
age with history of altered mental statusor REE CT recommended
acute impact to head palpable skull fracture

« Occipital or parietal or temporal scalp hematoma, or

« History of LOC > 5 sec, or No
. Severe mechanism of injury, or L4 CT not recommended

» Not acting normally per parent

Observation vs CT on basis of other clinical factors Including:

« Physician experience

« Multiple vs isolated findings

« Worsening symptoms or signs after emergency department observation
- Age <3 months

« Parental preference

GCS < 14 or other signs

of altered mental status Yes
or basilar skull fracture ! CT recommended

Observation vs CT on basis of other clinical factors Including:
« Physician experience
» Multiple vs isolated findings

« History of LOC, or
« History of vomiting, or
« Severe mechanism®* of injury, or

+ Severe headache - Worsening symptoms or signs after observation

« Parental preference

CT not recommended

*Severe mechanism defined by:

« MVC with patient ejection, death of another passenger, or rollover

« Pedestrian or bicyclist without helmet struck by a motorized vehicle '

. Fall of mora than 5 f Rosh Review
« Head struck by a high-impact object




Thuat toa
PECARN

PECARN Pediatric Head Injury Trauma Algorithm

Patient > 2 years of GCS < 14 or other signs of
age with history of altered mental statusor REE CT recommended
acute impact to head palpable skull fracture

« Occipital or parietal or temporal scalp hematoma, or

« History of LOC > 5 sec, or No
. Severe mechanism of injury, or L4 CT not recommended

» Not acting normally per parent

Observation vs CT on basis of other clinical factors Including:

« Physician experience

« Multiple vs isolated findings

« Worsening symptoms or signs after emergency department observation
- Age <3 months

« Parental preference

GCS < 14 or other signs

of altered mental status RCE]
or basilar skull fracture CT recommended

+ History of LOG, or m e\z:rll: on basis of other clinical factors including:
« History of vomiting, or 5 : S
« Severe mechanism® of injury, or * Multiple vs isolated findings

. Savere headache - Worsening symptoms or signs after observation

« Parental preference

CT not recommended

*Severe mechanism defined by:

« MVC with patient ejection, death of another passenger, or rollover

« Pedestrian or bicyclist without helmet struck by a motorized vehicle A 1A
« Falls of more than 5 ft Danh gla
« Head struck by a high-impact object RO S h




Spinal Injuries

 SCIWORA =spinal cord injury without radiological

abnormality

o When in doubt, immobilize!

o Plain radiographs as initial imaging modality — lateral, AP,
odontoid

» Lax ligaments
o No fracture
o Bonesre-align
o Cord injury only (typically C5 = T7)
o Large heads creates risk of high-level injury due to fulcrum
effect (occiput to C3)




Chan thuong cot sdng

« SCIWORA = chan thuong tuy séng khong c6 bat
thuong vé mat hinh anh
o Khi nghi ngd, hay bat dong!
o Chup X-quang thudng quy la hinh anh ban dau can c6- bén,
trudc sau, mom nha - odontoid

 Day chang léng léo
o Khdng gay xuaong
o Xuong sap x€p lai
o Chi chan thuong tuy séng (thuong la C5 - T7)
o Pau I&n gay nguy co ton thuong & c6 cao do hiéu irng diém

r% tua (tr cham dén C3)
i




* Environmental control

o Beware hypothermial!

Pediatric o Children cool quickly
Exposure = Large heads

m | imited adipose tissue
m Earlyand sustained temperature loss

o Avoid cold fluid infusion, warmer
when available
o Keep covered and warm with blanket




» Kiém soat moi trudng
Boc lo & o Hay can than vai tinh trang ha
ti'é e.m than nhiét!
o Tré em mat nhiét nhanh
= Pau lén

= MO m& han ché
= Giam nhiét d6 sém va kéo dai
» Tranh truyén dich lanh, néu c6 thé
hay truyén dich am hon
» Gilr @am va U am bang chan




Geriatric Trauma



Chan thuong lao khoa




Trauma in the Elderly

* Falls!

* Many co-morbidities

* Poor physiological reserve

» Worse shortand long-term outcomes

» Beware under-triage as severity of injury easily
underestimated

* May not complain of immediate trauma
o Dementia, remote head injury

* Poor outcomes — pelvis/rib fractures with high
morbidity/mortality




Chan thuong & nguoi cao tuoi

* Nga!

* Nhiéu bénh di kem

e Du trir sinh ly kém

« K&t cuc té hon trong ngan han va dai han

» Hay can than khi phan loai khong day dd vi mirc d6
nghiém trong ctia chan thuong deé bi danh gia théap

» C6 thé khéng phan nan vé chan thuong ngay lap tlc
o Mat tri nhd, chan thuong dau tu xa

« Két qua kém - gay xuong chau/xuong suon vdi ty 1&
tan tat/t vong cao




Different Physiology in the Elderly

» Baseline blood pressure may be hypertensive

 Risk of fluid overload with resuscitation
o Give smaller quantities more frequently, with frequent
reassessment
* Blunted cardiac response to shock
o Beta-blockers and calcium-channel blockers may mask

tachycardia
o Evaluate BP, peripheral perfusion, pulses to assess shock

» Decreased organ system function — Liver, kidneys,
cognitive
o Renal dosing

g' z o Risk of medication side effects
|




Khac biét vé sinh ly & ngudi cao tuoi

» Huyét 4p nén cé thé la tang huyét ap
* Nguy co qua tai dich khi héi surc
o Cho an vdi so lugng it haon thudng xuyén han, vdi viéc
danh gia lai thuong xuyén
« Dap ng tim cham khi bi séc¢
o Thudc chen beta va thuéc chen kénh canxi cé thé che
giau nhip tim nhanh
o Panh gid HA, tudi mau ngoai vi, mach dé danh gia soc
* Suy giam chlc nang hé théng co quan - Gan, than,
nhan thuc

& o Liéu dung cho than
I o Nguy co tac dung phu cua thudc




Trauma in Pregnancy



Chan thuong trong thai ky



Trauma in Pregnancy

» Best treatment for fetus is optimal resuscitation of the
mother

* Anatomical changes

o Week 12: above the pelvis
o Week 20: at the umbilicus
o Weeks 34-36: at the costal margin

* Blunttrauma can cause placental abruption, uterine
rupture

* Penetrating abdominal trauma can cause fetal demise
although mother may do well (decreased visceral injury)

4




Chan thuong trong thai ky

« Phuong phap diéu tri tét nhat cho thai nhi la hoi
sirc toi vu cho me

» Thay do6i vé mat giai phau
o Tuan 12: phia trén xuong chau
o Tuan 20: tai ron
o Tuan 34-36: tai bo sudon

» Chan thuong kin cé thé gay bong nhau thai, v tlr
cung

» V&t thuong thau bung cé thé gay tr vong cho thai
nhi mac du me c6 thé khoe manh (gidm ton thuong

ﬁ% noi tang)




Physiological Changes in Pregnancy

* Airway — more soft tissue, delayed gastric emptying =
aspiration

* Breathing — minute ventilation increases, decreased lung
expansion

* Circulation
o Hct: 32-34% (slightly lower) |
o Cardiac OQutput: up 1.0-1.5L/min (20% goes to placenta by third

trimester); decreases by at least 30% in the supine position due to
IVC compression

o Heart Rate: up 10-15 beats/min

o Blood Pressure: down 5-15mmg/Hg in both systolic and diastolic
gressures
O

mphysis pubis widens, congestion of the pelvic vessels = more
bleeding with pelvis fractures

i




Nhirng thay doi sinh ly trong thai ky

* Buong thd - nhiéu mé mém hon, lam cham qua trinh lam
rong da day = hit phai

» Thd - thdng khi phut tang, phoi gidn nd giam

« Tuan hoan

o Hct: 32-34% (thap hon mdt chut)

o Cung lugng tim: tang 1,0-1,5L/phut (20% di vao nhau thai vao tam
cd nguyét thir ba); giam it nhat 30% & tu thé nam ngilra do chen ép
tinh mach chu dudi

o Nhip tim: tang 10-15 nhip/phut

o Huyét ap: giam 5-15mmg/Hg & ca huyét ap tam thu va tam truong

o Xuong mu md& rong, tac nghén mach mau vung chau = chay mau

' nhiéu hon khi gay xuong chau




Management of Trauma in Pregnancy

 ABCDE, treat the mother first

» Uterusshould be displaced to the left

» Continuous fetal monitoring should be considered by ~20
weeks gestation

 Fetal viability is ~24 weeks and beyond

« Consider steroids (for lung development) if going into early
labor

 All Rh-negative trauma patients should receive Rh
immunoglobulin therapy unless the injuryis remote from
the uterus

» Considerintimate partnerviolence

i




o A

Diéu tri chan thuong trong thai ky

» ABCDE, diéu tri cho me trudc

» T&r cung phai dugc day sang bén trai

» Viéc theo ddi lién tuc thai nhi nén dugc can nhac vao
khoang tuan thr 20 cua thai ky

« Kha nang séng cua thai nhi la ~24 tuan trd di

» Can nhac dung steroid (dé phat trién phoi) néu
chuyén da sém

 Tat ca bénh nhan chan thuong Rh am tinh nén dugc
diéu tri bang liéu phap immunoglobulin Rh trir khi

r% chan thuong & xa tur cung
i

« Hay chu y bao luc cda ban tinh




Burns






Burns

* Major cause of trauma-related death

» Complicationsrange from infection and septicemia to life-
altering contractures or cosmetic deformity

* Proper management of wound, associated infection, fluid
and nutritional needs can significantly improve outcome




Bong

* Nguyén nhan chinh gay t vong lién quan dén chan thuong

» Cac bién chirng c6 thé tr nhiém trung va nhiém trung huyét
dén co cirng lam thay doi cudc séng hoac bién dang tham my

» Quan ly dung cach vét thuong, nhiém trung lién quan, nhu

cau dich va dinh dudng c6 thé cai thién dang ké két qua




Burn Classification

 Superficial burns
o Superficial, pink, skin intact; painful

« Superficial partial thickness R e = Zoonol
o Pink, blistering, moist, painful '
o Brisk capillary refill ; 3 e i
. DeeFP partial thickness derri Sy hyperaemia
o Red or pale, painful i |

o Pale/mottled or black
o |eathery feel .

o No refill on blanching
o Usually sensation lost

o Slow capillary refill on blanching —
* Full thickness weﬂ.ua&e
_ resuscitatsion




Phan loai bong

« Bong ndéng
o Bé mat, mau héng, da con

A Zone of
nguyen ven; dau ion stasis
* Bong ban phan nong / T one
o Hong, phong rop, am uadt, dau idermi R S hyperaemia
d-('),n ‘ .,, -l . --f:_ -, _.
o Lam day mao mach nhanh -
? ’ \,\ A Inadequate
» BOng ban phan sau . resuscitaton
o P6 hoac nhot nhat, dau ddn

o Lam day mao mach cham khi an
« Bong toan bd
Nhat/d6m hoac den
Da cirng nhu da thuoc | | |
Mat lam day mao mach s o sk
Thudng mat cam giac

O O O O




* Hypoxia
» Carbon Monoxide Poisoning
o Cannotrely on pulse ox

* Smoke Inhalation Injury
o May rapidly develop airway edema and
decompensation

Burn  Management

o 100% 02 Administration

: o Earlyintubationindicated o
A| rway/ = [ip, mouth, oropharynx edema or blistering

4 Voice changes
Breathing

Circumferential neck burns

Severe facial burns (singed nasal hairs, soot in mouth or
nose, carbonaceous sputum)

Stridor or respiratory distress, including cough/wheeze
m  Succinylcholine contraindicated >72hrs after burn due to
hyperkalemia

o Escharotomy




* Thiéu oxy
* Ng0 doc Carbon Monoxide
o Khong thé dua vao sp02
» TON thuong do hit phai khoi
o Co6 thé nhanh chéong phat trién phu né
dudong thad va mat bu
« Piéu tri:
o Chidinh 02 100%

o Ch| dinh dat nai khi quan som khi:
Phu né hoac phong rép mdi, miéng, hau hong
. Thay doi glong NOi
= Bong quanh cO
Bong nang & mat (I6ng mdi bi chay xém, c6
muQi than trong miéng hoac mii, dom co chua
cacbon)
= Thd rit hoac kho thd, bao gom ho/thd kho khé
= Chong chi dinh dung succinylcholine >72 gi¢
sau khi bi bédng do tang kali mau
» Phau thuat cat bo mo hoai tur




* Fluid resuscitation critical to burn
outcome, calculated on total body surface

Burn area burned (TBSA)

* Two methods for calculating TBSA
o Rule of nines

Circulation o Use patient hand (palm flat, fingers together)
area as ~1% TBSA to estimate

 Record strictinsand outs




Bong

Tuan hoan

 H6i src bang dich la yéu td quan trong
doi vai két cuc bong, dugc tinh trén
tong dién tich bé mat co thé bj bong
(TBSA)

« Hai phuong phap tinh TBSA

o Luat chin

o SU dung dién tich ban tay cua bénh
nhan (Iong ban tay phang, cac ngén
tay khép lai) [am ~1% TBSA dé udc tinh




Rule of Nines: Adults vs. Children

Adult =
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» Altered Mental Status

Burn o Secondary trauma/head
Injury?

Disability o CO poisoning?

o Cyanide poisoning?
o Burn shock?
o Hypoxia?




 ROi loan y thurc:
o Chan thuong tha phat/
chan thuong dau?

Bong

- Ngo doc CO?
Ton thuong Ngod ddc xyanua?

Thiéu oxy?




 Evaluate burn

Burn o Expose entirely

o Remove all jewelry

o Gently remove burning

Exposure substances

m Copiousirrigation with sterile
solution

m Donotattempttoremovetaror
asphalt




» Danh gia vét bong
o BOc |0 hoan toan
o Thao bo tat ca do6 trang surc
o Nhe nhang loai bd vat chay

. Tudi rira nhiéu lan bang
dung dich vo trung

s Khdng c6 gang loai bo nhua
duong (tar hoac asphalt)




Burns - SAMPLE History

* Type of burn

* Duration of exposure — length of exposure may lead to
respiratory compromise

* Location/substances burned, enclosedarea — CO or CN

* Electrical burns —type of current (AC or DC), voltage,

duration
o AC higher risk of vfib, DC higher risk of being thrown/blunt trauma

e Associated trauma
 Tetanusvaccine status

i




Bong - Hoi bénh SAMPLE

» Loai bong

» Thoi gian ti€p xuc - thoi gian ti€p xdc c6 thé dan dén suy
hé hap

» Dia diém/chat bj dot chay, khu vuc kin - CO hodc CN

« Bong dién - loai dong dién (AC hoac DC), dién ap, thaoi gian
o AC c6 nguy co gay rung that cao hon, DC c6 nguy co gay vang

ra/chan thuong do vat tay cao hon
» Chan thuong lién quan
» Tinh trang mién dich uén van

i




Electrical Burns

* |dentify burn site

o Entryand exit wounds — may appear superficial but will have

massive necrosis
o Feathering burn
o Cornerofthelip
life-threatening

beneath
nattern - associatec
ourn - chewing on e

abial artery hemorr

» Associated injuries
o Compartment syndrome
o Spinal cord injury
o Evaluate for associated trauma

o (Cardiac injury

with lightning strike
ectric cord, can result in

nage if eschar disturbed




Bong dién

 Xac dinh vi tri bong
o V&t thuong ra vao - cé thé xuat hién ndng nhung sé
c6 hoai tur I&6n bén dudi
o Mau chay hinh |6ng v - lién quan dén sét danh
o Bong géc moi - nhai day dién, cé thé dan dén xuat
huyét d6ng mach moi de doa tinh mang néu vay mau
déng bi pha vo
« Chan thuong lién quan
o HQi chirng khoang
o Chan thuong tuy séng

‘ o Danh gia chan thuong lién quan
' o TONn thuong tim




Burns - Investigations

* Smoke inhalation
o ABG/VBG, CO level
o Lactate (cyanide or severe CO poisoning)
o CXR

o Considerlaryngoscopy if no hard signs for intubation
= Airway edema or blistering seen on laryngoscopy protective intubation

e Electrical shock

o Evaluate rhabdomyolysisand cardiac damage

= Urinedipstick and urinalysis for blood/RBCs
CPK, renal function, electrolytes

Troponin

Lactate

ECG




Bong - Can lam sang

4

* Hit phai khoi
o Khi mau dong mach/ tinh mach, muc CO
o Lactate (ng0 doc xyanua hoac CO nghiém trong)
o XQ nguc
o Can nhac soi thanh quan néu khéng c6 dau hiéu cirng
nao vai dat khi quan

Phu né dudng thd hoac phéng rép thay trén ndi soi thanh quan 0 dat ndi
khi quan bao vé

« SOC dién
o Danh gia tinh trang tiéu co van va ton thuong tim

Que th{r nudc tieu va xét nghiém nudc tiéu dé tim mau/hong cau
CPK, chlrc nang than, chat dién giai

Troponin

Lactat

Pién tdm do




Burns - Management

» Goal of acute management
o Stop burning process
Anticipate airway complications
Compensate for volume loss
Limit infection and tetanus risk
Treat associated poisonings
In electrical shock, manage associated traumatic injuries or
arrhythmia

O O O O O




o A

Bong- Diéu tri

* Muc tiéu cuda diéu tri cap cliru
o Dung qua trinh d6t chay
Du phong cac bién chirng dudng tho
B6i phu thé tich tuan hoan mat
Han ché nguy co nhiém trung va uén van
Diéu tri ngb doc lién quan
Trong trudng hgp bi dién giat, hdy xur ly cac chan
thuong lien quan hoac loan nhip tim

O O 0O O O




Burns — Fluid Resuscitation

e First 24-hours fluid resuscitation

* |V crystalloid (Ringers preferred)
o 4ml/kg/%TBSA in first 24 hours of burn
o Administer halfin the first 8hr
o Second half in remaining 16hr
 Titrate to patient response
o Target 0.5-1ml/kg/hour urine output

» Add dextrose-containing maintenance fluid in children




Y )

Bong - Hoi surc dich

« HOi strc dich trong 24 gid dau
» Truyén TM dich tinh thé (uu tién Ringer)
o 4ml/kg/%TBSA trong 24 gid dau sau khi bong
o Dung mdt nra trong 8 gid dau tién
o NUra con lai trong 16 gid con lai
* Diéu chinh theo dap rng cua bénh nhan
o Muc tiéu lugng nudc tiéu 0,5-1ml/kg/gic
* Thém dung dich duy tri c6 chlra dextrose cho tré em

i




Burns — Escharotomy

» Eschar may limit perfusion to organs

* Escharotomy indicated
o Circumferential deep partial or full thickness burns to the

torso
m Respiratory/chest expansion compromise or abdominal
compartment syndrome

o Circumferential deep partial or full thickness burn to limb
m Compartment syndrome
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Bong - Cat loc td chirc hoai tir

e T6 chirc hoai tlr c6 thé han ché su tudi mau dén cac co
guan
« Chi dinh cat bd to chirc hoai tir
o Bong sau toan bd hoac mét phan theo chu vi & than minh
= HOi chirng suy hd hap/giam gidan nd nguc hoac hdi chirng
khoang bung
o Bong sau toan bd hoac mdt phan theo chu vi & chan tay
= HQi chirng khoang




Burns —= Wound Care

» Analgesia necessary
 Consider ketamine for sedation

* Gently cleanse and debride wound
o Remove ruptured blisters
o (Gentle soap and sterile water adequate, harsh antiseptics may
worsen damage

» Add topical antimicrobial dressings based on availability
o Chlorhexidine, silver sulphadiazine, antibiotic ointment

» Tetanus prophylaxis
o Tetanusvaccine if >5years since last immunization
o |favailable, add tetanus immunoglobulin if <3 tetanus
vaccinations

i




Bong - Cham sé6c vét thuong

» Can phai giam dau
» Can nhac dung ketamine dé an than

* Nhe nhang lam sach va cat bo vét thuong

o Loai bo cac phong nuac bi vo
o Xa phong nhe va nudc vo trung, chat khi trung manh c6 thé
|am tén thuwong ndng hon

» Thém bang khang khuan tai cho néu c6
o Chlorhexidine, bac sulphadlazme thuéc m& khang sinh

» Phong ngua udn van

o Vac-xin uén van néu >5 nam ké tu lan tiem chung cudi cung
o Néu c6 the, thém globulin mién dich uén van néu tiém <3

! % mdi vac-xin uén van
i




Management of Carbon Monoxide Exposure

* Pulse oximetry not areliable measure
» Obtain carbon monoxide level if available
» Highest-flow available 02 via tightly fitting mask for

minimum 8 hours

o Goal reduce COHb <5%
o Urgent referral to centre with oxygen if unavailable

» Consider cyanide toxicity




C R o

Piéu tri phoi nhiem Carbon Monoxide

* Do d6 bao hoa oxy trong mau khéng phai la bién
phap dang tin cay

» XN mrc carbon monoxide néu cé thé

» Thd 02 lvu lvong cao nhat cé thé, bang mat na

vira khit trong toi thiéu 8 gio

o Muc tiéu giam COHb <5%

o Chuyén gap dén trung tdm c6 oxy néu khong cé san
« Danh gia ca ngd déc xyanua

i




Management of Cyanide Exposure

» Must treat empirically based on risk and assessment
o Hydroxycobalamin 5g over 15 minutes
o May repeat x1
o Binds CN to form cyanocobalamin (B12); excreted in urine

* Lactic acid will be significantly elevated

» Conventional cyanide antidote kit contraindicated in

smoke inhalation due to methemoglobinemia




R o

Piéu tri phoi nhiem Cyanua

 Phai xtr ly theo kinh nghiém dua trén nguy co va danh gia
o Hydroxycobalamin 5g trong 15 phut
o CO thé lap lai x1
o Lién két CN dé tao thanh cyanocobalamin (B12); bai ti€t qua nudc

tiéu

» Axit lactic sé tang |én dang ké

« BO dung cu giai ddc xyanua thdéng thudng chéng chi dinh
trong truong hgp hit phai khéi do methemoglobinemia

i




Burns - Disposition

» Refertoregional burn centre for
o Associated inhalation or polytrauma injury
Partial thickness burns > 10% TBSA
-ull thickness burns
-ace, hands, major joints, feet, genitals, and all circumferential
ourns
Electrical and chemical burns
Inhalation injury
All children <12 months and the elderly
Major co morbidities or preghancy

O O O

O O O O




Bong - Pinh hudng

» Can nhac chuyén trung tam bong khu vuc khi:

Ton thuong do hit phdi hodc da chan thucmg

Bong ban phan > 10% TBSA

Bong toan phan

I\/Iét, tay, cac khap chl'nh, ban chan, bo phan sinh duc
va tat ca cac vét bong vong quanh

Bong dién va bong hoa chat

Ton thucmg do hit

Tat ca tré em < 12 thang va ngudi gia

BEnh nén nang hoac c6 thai

O O O O

O O O O




Pre-hospital, Transfer and
Definitive Care



Diéu tri trwdc vién, Van chuyén
va bieu tri thuc thu



Pre-Hospital Trauma Care Discussion

» What does your system support?

* What type of interaction do you want to have with your pre-
hospital providers?

* How will you hear about a patient?

» Scope of practice




Thao luan vé biéu tri chan thuong trudc vién

» Hé thong clia ban ho trg nhirng gi?

« Ban muén cé loai tuong tac nao vgi cac don vi cung cap
dich vu cap clru trudc vién?

 Ban sé nhan thoéng tin vé bénh nhan bang cach nao?

* Pham vi hanh nghé

i




Transfer and Definitive Care

 Early notification of necessary consulting services

* |flack of surgical or trauma subspecialty (i.e. neurosurgery,
orthopedics) — transfer after stabilization

* OR

* |CU vs Intermediate Care (if applicable) vs floor




Van chuyén va Diéu tri thuc thu

* Luuy sdm cac chuyén khoa can tham van

» Néu khdng c6 chuyén khoa phau thuat hoac chan thuong
(vi du phau thuat than kinh, chinh hinh) - chuyén vién sau
khi 6n dinh

« Phau thuat

« Khoa héi strc so v&i Khoa cham séc trung gian (néu cd) so
v@i khoa thuong

i




|I-PASS Hand-off

P A S S
lliness Situation awareness  Synthesis

Severity Patient Summary Action List and Contingency Plan by receiver




Ban giao I-PASS

I-MUc do
nghiém P -Tom tat bénh A-Danh sach S -Nhan thirc tinh hinh

S-Tong hop
b&i nquoi

trong cua nhan can thiép va K& hoach du phong "han

bénh




Patient Summary: ABC SBAR

* Airway

* Breathing

e Circulation

e Situation

» Background
 Assessment

« Recommendation




Tom tat bénh nhan: ABC SBAR

« Dudng tho

« H6 hap

* Tuan hoan
 Tinh huéng

* Thong tinh nén
* Panh qgia

« Khuyén nghi




Secondary Survey



Panh gia thir cap



Team Building



Xay du'ng doi nhom






Két thuc
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