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CATC Overview

 Airway and Breathing

 Shock (Circulation)

* Thoracic Trauma

» Abdominal/Pelvis Trauma

* Head Trauma

» Airway skills lab

» Breathing/Circulation skills labs




Tong quan vé CATC

« Dudng thd va H6 hap

e SOc (Tuan hoan)

« Chan thuong nguc

« Chan thuong bung/khung chau

« Chan thuong so nao

* Thuc hanh moé phong cdc ky ndng Pudong tho

« Thuc hanh moé phong cdc ky nang H6 hap/ Tudn hoan




CATC Overview

* Spinal Trauma

* Musculoskeletal Trauma

* Disability/adjuncts skills

* Trauma in special populations

* Burns

* Prehospital Care/Transfer

» Secondary survey and team building




Tong quan vé CATC

« Chan thuong cot séng,.

« Chan thuong co xuong khdp

» Cdc ki ndng kiém sodt ton thuong than kinh/ st dung
dung cu ho trg

« Chan thuong & nhom nqudi bénh ddc biét

* Bong

Ky ndng Cham séc¢c/Van chuyén trudc vién

« Danh gid thur cap va xdy dung nhom cép cuu

4




Throughout the Course

« FAST/eFAST ultrasound practice

» Simulation with multidisciplinary teams
* Mock alerts

* Awards ceremony




Trong sudt khéa hoc

 Thuc hanh sieu am FAST/eFAST.

* M6 phdong phéi hgp cac nhém da chuyén khoa
« Bao ddng md phong

» TONQg két




Why CATC?
Trimodal
Death
Distribution

Immediately Hours Days/Weeks



Tai sao can
CATC?

Ba thoi diém

tr vong

Immediately Days/Weeks




Key Steps

1.Preparation

2.Triage

3.Primary Survey (including resuscitation)
4.Secondary Survey

5.Consider disposition — Initiate transfer if needed
6.Monitoring and Re-evaluation

7.Definitive Care




Cac buoc chinh

1.Chuan bj

2.Phan loai

3.Danh gia so cap (bao gom héi surc)

4.Danh gia tha cap

5.Can nhac di chuyén nan nhan - Khadi dong qua
trinh van chuyén néu can thiét

6.Theo ddi va Tai danh gia

7.Diéu tri thuc thu




* Primary and back-up airway equipment } AIRWAY
* Cervical collar

] * Needle for decompression |
Preparatmn: « Chest tubes and water seal/suction — BREATHING
. L arge bore IVs/needles —
Eqmpment Ra/cl:cle.sg/perlcard|ocenteS|s) B
. uids

 Blood products

* Rapid transfuser |

* Dressings/hemostatic materials
» Suture/Staple materials . CIRCULATION
* Tourniquets

» Sheet (pelvic binding)

* Splinting materials |
 Blankets/warming mechanism

— . EXPOSURE

i



Chuan bi:

Dung cu

» Dung cu dudng thad chinh va du phong

* Nep co

« Kim giam ap

Dan lvu mang phoi va binh hit/ van nuéc

Kim tiém/dudng truyén tinh mach co
dudong kinh 16n (ti€p can/choc vao mang
ngoai tim)

* Dich truyen

. Ché pham mau

« May truyén mau toc d6 cao

« Bang gac va vat liéu cam mau

* Dung cu khau/ghim

* Ga-ro

« Tam trai giwvong (B6 khung chau)

* Nep cirng

e Chan/thiét bj sudi am

= Dbudng thd

= HO6 hap

)

L. Tuan hoan

L“J\
o
O
N
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Preparation: .
Team ~ Meds/Monitor ~ Primary/Secondary Survey
~ Procedures ~ Procedures




Chuan bi:

Nhom . ThuseTheodsi w  Danh gia so cap/ Thircap




Triage — High Risk

* GCS<13 |

* Hypotension, tachycardia, hypopnea or tachypnea

* Need for ventilatory support

* Penetrating injuries head, neck, torso |

« Amputation/crushed/degloved/mangled/pulseless extremity

 Paralysis

* Fall>15feet

* Autovs pedestrian | o

* High risk auto crashélntrusmn, ejection, death of another
occupant, high speed)

* On anticoagulation

* Extremesorage




Phan loai - Nguy co cao

« GCS <13

» Tut huyét ap, nhip tim tang, thd cham hoac thd nhanh.

« Can ho trg tho may

. V&t thuong xuyén thau vung dau, co, va than.

» TON thuong cat cut/do deé ép/bi |16t gang/dap nat/mat mach

« kem liet

* Roi > 4.5 mét

* Tai nan nguoi di by - 0 to

« Tai nan 0 td c6 nguy co cao (de bep, vang ra ngoai, co
ngudi déng hanh tu vong, tdc d6 cao)

* Ngudi bénh dang dung thudc chéng déng mau.

* Ngudi gia hoac tré em

i




* A—airway
* B - breathing

Primary « C—circulation (stop the bleeding)
S D —disability/neurologic status
urvey « E—exposure (completely

undress/remove jewelry) and

environment (temperature control)

* Interventions during primary survey
save lives!




* A-Dudng thd

« B-HO hap

e C - Tuan hoan (cam mau)

» D - Thiéu sét/ ton thuong than kinh

« E-B&C 16 (i bo hoan toan trang
phuc/thdo bo trang sic) va moi

trudng (kiém soat nhiét dd)

« Can thiép sém tir Panh gia so cap
la can thiep cru mang!




Primary Survey Video



Video Panh gia so cap



* |sthe patient protecting their airway?

Primary o Neurolpgic status
o Secretions
Su rvey o Obstruction (tongue, fluids, edema, loose

teeth/foreign objects)
o Expected clinical course

AIRWAY

* Intervention — Control the airway




« BEnh nhan con bao vé dudng tho
; ., hay khong?
banh qgia + Y thirc
SO Cép » Tiét dom dai ‘
« Tac nghén (ludi, dich, phu né,

3 2 rang gay/di vat)
DUONG THO  Dién bién lam sang du kién.

» Can thiép - Kiém soat dudng thé




Assess Airway

* Ask patient to verbalize
o Quality of speech
o Mechanism (inhalation injury?)
o Airway noises

» Cervical spine




o N7 V. Y .

Tiép can vé duong tho

e YEu cau bénh nhan noai
o Chat lugng cua 10i noi
o Cdo ché (ton thuong do hit phai khi dbc)
o Tiéng bat thuong dudng tho

« COtsOng co




Airway Intervention

* Openand clearairway
o Jaw thrust
o Avoid head-tilt chin-lift if there is concern for cervical injury
o Suction/manual removal

* Maintain airway patency
o Airway adjuncts — Oropharyngeal airway, Nasopharyngeal airway
o Alternative Airways
o Endotracheal intubation




Can thiép duong tho

* M@ va lam sach dudng tho
o Kéo ham duoi
o Tranh ngtra tran ndng cam néu nghi ngd chan thuong co.
o Lam sach bang may hut/ bang tay
 Gilr duong thd thdong thoang
o Dung cu dudng thd - Canuyn Mayo, Canuyn mi
o Dung cu dudng thd khac
o Pat ndi khi quan

i




Airway Reassessment

* Confirm tube placement

* Chestrise

» Bilateral breath sounds/absent over epigastrium
* End tidal CO2

* Chest Xray

 Ultrasound?

* Vital signs




Tai danh gia duong tho

» Kiém tra vj tri ndi khi quan

* Lén xubng I6ng nguc khi bép bong

 Nghe thong khi hai phoi/ khéng cé & thugng vi.
« ETCOZ2

« Chup X-quang l6ng nguc

 Sieu am.?

* Sinh hiéu




Airway Skills Lab



Thuc hanh mo phong
cac ky nang duong tho



* |sthe patient breathingand if so, are

they breathing well?

. Bilateral breath sounds
Primary Trachea location

02 Saturation
Su rvey Chest exam for crepitus and symmetric rise

* Intervention
BREATHING o Supplemental 100% 02
Decompress suspected pneumothorax

3-way dressing over chest wound
Assist ventilations with bag-valve-mask




« BEnh nhan con thd hay khéng, va néu
c6 thithd cé on?
o Rirao phe nang 2 phoi
o Vi tri cua khi quan
o spOZ
o SO nguc dé phat hién lao xao do tran
khi va [6ng nguc mat can doi

. Can thiép
HO trg oxy 100%

Dung kim giai ap néu nghi ngo tran khi
mang phoi.

Bang ba canh néu c6 vét thuong thau
nguC \

HOG trg thong khi bang bop bdng




Every time you intervene on the primary
survey, go back to A and start again!



Sau moi can thiép khi Panh gia so cap,
hay quay lai A va danh gia lai!



* What is the patient’s circulatory status?
o VS: heart rate, blood pressure
o Characterize distal pulsesin all extremities and
centrally

Primary o Obvious sources of hemorrhage

Survey

* |[ntervention

CIRCULATION o 2large bore IVsvs. central access

o |V fluid bolus vs. emergency blood +/-
tranexamic acid +/- massive transfusion

o Control bleeding source —suture scalp lac,

place femur in traction, pelvic binder, apply

pressure to arterial bleed vs. tourniquet




banh gia
SO cap

TUAN HOAN

* Tinh trang tuan hoan cua bénh nhan ra sao?

o Sinh hiéu: nhip tim, huyét ap

o Bat cac mach ngoai vi 0 cac chi va mach trung
tam

o Tim nguon chay mau nghi ngo

« Can thiep

o 2 dudng truyén tinh mach kim I&n hoac
dudng truyén trung tam

o Truyén dich tinh mach bolus hoac truyén mau
cap ctu +/- axit tranexamic +/- truyén mau
lugng [Gn.

o Kiém soat nguon chdy mau - khau da dau,

kéo xuong dui, ¢6 dinh xwong chau, an vao

dong mach chay mau hoac that garo.




Altered conscious state

.4" O-‘\

Signs and Pale or biish. uf" ket
Symptoms of Shock cool moist skin _ﬂ " {; =

Restlessness or irritability

Excessive thirst

l\}\ Rapid and weak pulse

Rapid Breathlng Nausea and/or vomiﬂng i




Altered conscious state

Restlessness or irritability

SENVILITITRVE Pale or bluish, us" b
iéu chirng séc ool motskn R

, 77— Excessive thirst
fx\

Rapid and weak pulse

Rapid Breathlng Nausea and/or vomiﬂng i




* Vital signs

o Tachycardia
Tachypnea
Hypotension
Narrow pulse pressure
Hypothermia

o Abnormal pulse oximetry signal
» Extremity/Skin exam

o Decreased capillary refill

o Cyanosis, pallor, diaphoresis
» Other

o Altered mental status

o Decreased urine output

o Positive eFAST

O O O O




 Sinh hiéu

@)

Nhip tim nhanh

Nhip thd nhanh

Tut huyét ap.

Mach nhanh nho

Ha than nhiét

Bat thudng tin hiéu sp02

« Khdm da/ dau chi

@)

(@)

Refill kéo dai
Tim tai, nhot, va mo hoi.

 Khac

(@)

@)

@)

R6i loany thirc
Thiéu niéu
eFAST duong tinh



Signs and | Coagulopath
Symptoms of Shock

Hypothermia




Dau hiéuva [ Coagulopath
trieu chirng soc

Hypothermia




Blaad loss (mL)

Up to 750

Blood loss (% blood volume)

Pulse rate (per minute}

Upto15

<100

Blood pressure

Normal

Pulse pressure (mm Hg)

Normal or
increased

Respiratory rate (per
minute)

14-20

>35

Urine output [mL/hour)

>30

20-30

5-15

Negligible

Central nervous system/

(T A S -

Slightly anxious

Mildly anxious

Anxious, confused

Confused, lethargic




Blaad loss (mL)

Up to 750

Blood loss (% blood volume)

Pulse rate (per minute}

Upto15

<100

Blood pressure

Normal

Pulse pressure (mm Hg)

Normal or
increased

Respiratory rate (per
minute)

14-20

>35

Urine output [mL/hour)

>30

20-30

5-15

Negligible

Central nervous system/

(T A S -

Slightly anxious

Mildly anxious

Anxious, confused

Confused, lethargic




e Femur

Blood Loss by e Pelvis
Location e Chest
« Abdomen
o Skull

e Pericardium
e External




« Xuong dui

Mau mat « Khung chau
theo Vi tri . Ngu’c

* Bung

* Dau

* Ngoai mang tim
« Chay ra ngoai




Thoracic Trauma



Chan thuong nguc



Thoracic Trauma: Immediate Life Threats

* Tracheobronchial tree injury
 Airway obstruction

* Tension Pneumothorax

* Open Pneumothorax

* Massive Hemothorax

» Cardiac Tamponade

* Traumatic circulatory arrest




Chan thuong nguc: Pe doa tinh mang turc thi

» TON thuong cay khi phe quan

» Tac nghén duong thd

» Tran khi mang phoi ap luc.

» Tran khi mang phoi hg

» Tran mau mang phoi 6 at

* Chen ép tim cap

* Ngurng tuan hoan do chan thuonag,.

i
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Pneumothorax

* Tension
o Clinical diagnosis!
o Absence of breath sounds, distended neck veins, hypotension,
tracheal deviation
o Immediate needle decompression

* Oper
o Three-sided dressing

* Simple
o Diagnosis — CXR, CT, US

* Treatment —100% 02, tube thoracostomy




Tran khi mang phéi.

. Ap luc
o Chan doan bang lam sang!
o Khong c6 rirao phé nang, tinh mach c6 noi, tut huyét ap,
léch khi quan.
o Choc kim gidm &p ngay lap tuc
* HO
o Bang 3 canh
* Don glan
o Chan doan - X-quang nguc, CT, Siéu am

» Piéu tri - 02 100%, dan lvu mang phoi
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Figure A




Figure A




Hemothorax

* Treatment:large bore chest tube

» Massive
o >1500 mlimmediately or 200 ml per hour for
four hours after initial placement
o Canauto-transfuse the blood
o |ndication for exploratory thoracotomy in OR




Tran mau mang phoi

- Diéu tri: dan luu mang phoi kich thudc 16n
* O at
o >1500 ml ngay khi dat hoac 200 ml/qgio trong
bon gid tlr sau khi dat dan luu
o Can nhac truyén mau hoan hoi

o Chi dinh phau thuat ma nguc dé tham do
trong phong mo.










Cardiac Tamponade

» Tachycardia, hypotension, muffled heart sounds, elevated
JVP

 Ultrasound findings — ventricular wall bowing

 Definitive treatment —thoracotomy

» Temporizing treatment — pericardiocentesis




Cheén ép tim cap

» Nhip tim nhanh, huyét ap tut, tiéng tim ma, tinh
mach co noi

« Sieu am thay— day |éch vach tam that

- Diéu trj triét dé - md ngurc

» Piéu tri tam thai - choc dan luvu mang ngoai tim




Thoracic Trauma: Life Threats

» Simple Pneumothorax

* Hemothorax

* Flail chest

* Pulmonary contusion

* Blunt cardiac injury

» Aorticinjury

» Esophageal rupture

» Diaphragmatic rupture

 Rib, sternum, scapula fracture




Chan thuong nguc: Nhirng de doa tinh mang

» Tran khi mang phoi don gian

» Tran mau mang phoi

« Mang suon di dong

» Pung dap phoi

» TON thuong tim do vat tu

» ToN thuong ddng mach chu.

V& thuc quan.

* V@ co hoanh.

« Gay Xxuong suon, Xuagng uc, xuwong vai.

i
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Rib Fractures and Flail Chest

» US,CXR, CT can diagnose rib fractures

 Flail =segmental fracturesin 3 or more adjacent ribs
* Not all flail chests routinely surgically fixed
 Carefulventilation

 Pain control

* First and second ribs
o Require alot of force to break = usually other significant injuries
o QObtain CTA given proximity to vessels

* Multiple ribs
YN PX o QObserve for 24-48 hours, particularly the elderly
i




Gay xuwong suwon va mang suon di dong

» Siéu am, XQ, CT ¢6 kha nang chan doan gay xuong suon

« Mang suon di ddng = gay doan d it nhat ba xuong sudn lién ké

« Khdng phai tat ca cac truong hgp mang sudn di ddng déu can
phau thuat c6 dinh

« Chuy dén théng khi

» Kiém soat dau

« Xuong suon s6 mot va sé hai
o Can rat nhiéu luc dé pha vd = thuong kém nhirng chan thuong nghiém
trong khac
o Chup CTA dé danh gia ton thuong mach kem theo

* Nhiéu xuong sudn.
| o Theo ddi trong khoang 24-48 gid, dac biét la doi véi ngudi cao tudi.
















Pulmonary Contusion

* Two stages:
o |nitial injury
o From resuscitation

» Areas of opacification on chestimaging within 6 hours of
blunt trauma are usually considered diagnostic of
pulmonary contusion

» Optimize ventilation
o Lung-protective ventilation
o Analgesia
o Chest physiotherapy




Pung dap phoi

« Hai giai doan:
o Ton thuwong nguyén phat
o Sau hoi sinh tim phoi
« Cacvung tham nhiem trén phim chup nguc trong
vong 6 gid sau chan thuong thudng dugc xem la
dau hiéu cia dung dap phaoi.
« Thong khi téi uu
o Théng khi bao vé phoi.
o Giam dau.
o Vat ly tri lieu vung nguc










Tracheal and Esophageal Injuries

* Blunt or penetrating
« May have pneumomediastinum (chest pain, crepitus)
* CT good, but may miss

o Swallow study with water-soluble contrast

o Esophagoscopy
o Bronchoscopy

 Antibiotics




Ton thuwong khi quan va thuc quan

« Do vat tay hoac xuyén thau
» C6 thé xay ra tran khi trung that (dau nguc, lao xao
dudi da)
» CT tot, nhung cé thé bo qua
o Chup XQ nuét dich c6 thubc can quang
o NOi soi thuc quan
o NOi soi phé quan
* Thudc khang sinh
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Cardiac Injury

* Blunt |

o Subendocardial hemorrhage
Edema
CoronarYarteryspasm
Free wall rupture
Arrhythmia
Commotio Cordis

O OO0 0O

* Penetrating

Pericardial damage

Pericardial tamponade
Pneumopericardium

Pericarditis

Myocardial or valvular damage
Coronary artery injury

Embolism S

Rhythm or conduction disturbance

O OO O0OO0OO0OO0O




on thuong tim

* Do vat tay
o Xuat huyét dudi mang trong tim
Phu né
Co that déng mach vanh.
V& vach tu do
R6i loan nhip tim
Commotio Cordis

O O O O O©

« Vét thuong xuyén thau
o Rach mang ngoai tim.
Chen ép mang ngoai tim.
Tran khi mang ngoai tim.
Viém mang ngoai tim.
Ton thuong co tim hodc ton thuong van tim
Ton thuong dong mach vanh.
Thuyén tac
RGi loan nhip tim hodc dan truyén

O O O 0O 0O OO0




Cardiac Injury

 Usually produce rhythm abnormalities (not ST changes)

o Rchest=SA/AV conduction
m Sinustach >> 1st/2nd degree block, A fib, A flutter

o L chest=ventricular dysrhythmia
= RBBB>>long QT, LBBB, V fib, V tach

* Observation and telemetry
 EKG, cardiac monitors, echo




Ton thuwong tim

» Thudng gay ra roi loan nhip (khéng bién doi ST)
o Nguc phai = dan truyén SA/AV
= Nhanh xoang >> Block nhi that cap 1/cap 2, rung nhi, cuébng nhi
o Nguc trai= roi loan nhip that
= RBBB >> QT kéo dai, LBBB, rung that, nhanh that

* Theo ddi va telemetry
* Dién tam d6, may theo ddi tim mach, siéu am tim




ET tube

Obliterated aortic kr




VA ONG

Xuong suon da

NUum dong mach chu b tién gy




Wide Left Paratracheal Stripe and
Pleural Cap

Gibbs J M et al. Radiographics 2007;27:33-48



Gibbs ] M et al. Radiographics 2007;27:33-48



Normal Left Paratracheal Stripe

Gibbs J M et al. Radiographics 2007;27:33-48 l_{ 3 (l ]( )( }Tdnhl( 'Q



Khoang canh khi quan bén trai binh thuong

Gibbs ] M et al. Radiographics 2007;27:33-48 R ! (Tl 1 ( )( ;'Té'ln'hi( 'Q



Aortic Injury

* Penetrating

e Blunt

o Proximal descending aorta given fixation of the vessels between the left
subclavian and the ligamentum arteriosum

* CXR findings:

o Loss of aortic knob

Pleural (apical) cap

Widened mediastinum

_ateral displacement of the trachea

_oss of paravertebral pleural stripe

_oss of aortic/pulmonary window (lateral)
Anterior displacement of the trachea (lateral)

O O O OO O




Ton thuong dong mach chu

* Xuyén thau
* Do vat tay
o Poan gan ddng mach chu xuéng dugc cé dinh bdi cac mach mau
gitra ddng mach dudi don trai va day chang déng mach
« Phat hién trén X-quang nguc:
Mat num déng mach chu.
Nap mang phdi (dinh)
Trung that phinh to
Su dich chuyén ngang ctia khi quan.
Mat dai mang phoi bén canh dét sona.
Mat clra s6 ddng mach chi/phoi (bén)
Su dich chuyén tién vé phia trudc cta khi quan (bén)

o

O O O O O O
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Diaphragm Injury

* CTisgold standard

* Blunt
o Rupture

* Penetrating
o Usually small defect — may be easily missed




Ton thuong co hoanh

» CT la tiéu chuan hang dau.
« Do vat tay
o V@
» Xuyén thau )
o Thudng la nhitng 16 nhé - c6 thé dé dang bi bd qua










Clavicle and Sternal Fractures

* Clavicle fractures
o Usually sling and pain control

o |fseverely displaced, comminuted or medial, may need vessel imaging
and OR

» Sternal fractures
o |f normal vital signs and initial normal EKG: obtain anotherin 6 hours -
If normal , no additional work up for cardiac injury

\ Posterior sternoclavicular dislocation (mediastinal
QUL displacement of clavicular heads) =immediate reduction
‘j“ b ,




Gay xuwong don va xuwong uc

« Gay xuong don
o Thuong chi can deo dai va kiém soat dau
o NEu di léch nhiéu, v& vun hoac & phia gilra, c6 thé can thuc hién
chup mach mau va phau thuét.
« Gay xuong uc
o Néu cac dau hiéu sinh ton va dién tam do ban dau déu binh
thudng: thure hién lai sau 6 gio - néu van binh thudng, khong
can kiém tra thém vé ton thuong tim

Trat khdp Uc don sau (trat khdp trung that cua dau
ézn xuong don) = nan trat ngay lap tuc
i




Penetrati
Torso Tra

| m— o —

Abdomen

o
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Vét thuo
than min




Penetrating Injury to Chest/Box

« Upright CXR, pleural FAST/cardiac FAST
* [t neg, no crepitance, needs 3 hour I&E CXR and repeat pleural FAST
* |fneg, pt stable —canbed/c'd




Vét thurong thau nguc/long nguc

* XQ nguc diing, FAST mang phoi/FAST tim.

* Néu két qua am tinh, khong tran khi dudi da, can chup X quang
nguc trong vong 3 gid va lam lai FAST mang phoi

- Néu tiép tuc am tinh, BN 6n dinh - cé thé cho ra vién.




Abdominal/Pelvic Trauma






Consider Mechanism

 Blunt

o |ntraperitoneal injury VERY difficult to exclude in poly-trauma
o Physical exam is unreliable
o (Often requires surgical intervention

* Penetrating
 Blast Injury




Xem xét Co che

« Do vat tay
o T6n thuong trong phuc mac RAT khé dugc loai trir trong
trudng hgp da chan thuong
o Kham lam sang khong dang tin cay
o Thudong can can thiép phau thuét.
« Xuyén thau
» Ton thuong hda khi




Primary and Secondary Assessment

. B o~ @

* History T RN

o Mechanism (blunt force, deceleration) > /4 =] oS

* Physical exam e

o Abdominal exam for contusion,
tenderness

o Pelvis
m Majorvessel injury, check pulses

o GUexam — perineum, rectum, vagina
o Need serial exams over several hours

S v




Panh gia so cap va thu cap

r A - S e L
» HAi bénh o g, - N
o Co ché (lyc can, giam téc) R | | A"

« Kham -~ | 9.
o Khdm bung dé phat hién vét bam tim, =
phan irng thanh bung

o Khung chau
» Ton thuwong mach mau 1én, bat mach kiém tra

o Kham phu-niéu khoa - day chau, truc
trang, am dao

o Can phai thuc hién kiém tra nhiéu lan
trong subt nhiéu qgio.

w' | I - m: .




Investigations

* Hemoglobin, type and cross

* LFTs, lipase

* UAforgross hematuria

* Erect CXR (free air)

* FAST

 Diagnostic Peritoneal Aspiration or Lavage
 CT scan (if stable!)




Xét nghiem them

« Hemoglobin, nhdm mau va cheéo

* Men gan, lipase

* TPT nudc tiéu néu cd dai mau

» CXR thang dirng (tim khi tu do 6 bung)
« FAST

» Choc hodc rira 6 bung chan doan

» Chup CT (néu tinh trang én dinh!)




Management

» Stabilize hemodynamics

* Determine if urgent laparotomyis needed
o Pneumoperitoneum
Peritonitis
Significant Gl bleed (upper)
Unexplained hypotension
Hypotension + positive FAST
Penetrating trauma with any of the above, abdominal
GSW, evisceration of bowel

* Antibiotics — coverage for gram negative and
anerobic organisms

O O 0O O O




CR o

Dieu tri

» On dinh huyét dong
» C6 can phau thuat mé bung cap hay khong?
o Khi tu do trong 6 bung
o Viéem phuc mac
o Chay mau tiéu hdéa cao nghiém trong
Tut huyét ap khéng ré nguyén nhan
Tut huyét ap + FAST duong tinh
Vét thuong xuyén thau + bat ky tinh trang nao & trén, vét
thuong dan ban & bung, 10i rudt
» Khang sinh - phd dugc vi khuan gram am va ky khi

O O O




Penetrating Abdominal Trauma

» Oftenrequire emergency laparotomy
o Explore to see if violates fascia — if does not, can repair and
d/c
o Surgical delay = increased morbidity
o Hollow viscus injuries = surgical

» Solid organinjuriesin stable patients may be
appropriate for observational management

* |f evisceration —replace into abdomen, cover with
moist dressing, stabilize so no tension

i




Vét thuong thau bung

» Thwdng can phau thuadt mé bung khan cap

o Tham do xem c6 toén thuong can mac hay khéng - néu
khong, cé thé tién hanh stra chira va cho ra vién

o Tri hodn phau thuat = gia tang ty |é t vong
o Thiing tang rong = phau thuéat

» TON thuong tang dac ma bénh nhan 6n dinh cé
thé thich hop dé diéu tri bao ton

» Néu loirudt - dat lai vao bung, phi gac am, co
dinh dé khong bi cang

i




Genitourinary Trauma



Chan thuong niéu duc



Genitourinary Trauma

* Occursin~10% of all trauma

 All females with GU trauma require a vaginal
speculum examination

» Straddle injuriesare a common cause of genital and
urethral injuries in children




Chan thuong niéu duc

» Xay ra ~ 10% tong s6 chan thuong

 Tat ca phu nir c6 chan thuong niéu duc déu can
dugc khdm bang mo vit am dao

» Chan thuong dang chan la nguyén nhan pho
bi€n dan dén chan thuong & bd phéan sinh duc va
niéu dao & tré em




Signs and Symptoms

* Hematuria!

* Urethral injury — unable to urinate, blood at meatus, swelling
of perineum or scrotum, high riding prostate

» Renalinjury - flank pain or hematoma/ecchymosis,
penetrating injury

» Bladderinjury — macroscopic hematuria; can occur in pelvic

fracture
* Penileinjury —usually visible on inspection, look for
hematoma
» Testicularorscrotal injury —visible swelling, ecchymosis,
crush injury = testicular fracture
r% * Vaginal/vulvarinjury —vaginal bleeding (lacerations may be
: visible only on speculum exam), hematoma




Dau hiéu va triéu chirng

» Ti€u mau!

» T6n thuong niéu dao - khéng thé tiéu tién, cd6 méau & 10 sdo,
sung tay vung tang sinh mon hoac biu, tuyén tién liét treo cao

» TN thuong than - dau héng hoac tu mau/bam tim, vét thuong
Xxuyén thau

 TON thuong bang quang - tiéu mau dai thé; c6 thé xay ra trong
truong hgp gay xuong chau

» TN thuong duong vat - thuong deé thay, can xem cé mau tu

hay khong
» TON thuong tinh hoan hoac biu - sung tay ré rang, bam tim,
chan thuong dé nén = v& tinh hoan
& » TON thuong @m dao/am hd - chdy mau am dao (vét rach chi cé

thé phat hién khi khdm bang ma vit), tu mau




Investigations

» Bladder USin patients unable to urinate
* FAST for free fluid or to compare with contralateral kidney

e Testicularultrasound for haematoma, fracture, dislocation

* Penetrating trauma
o CT IVP study of choice

* Blunttrauma |
o Microscopic/dipstick haematuria
= No further investigations

o Macroscopic haematuria

u ICfTavlia/iFl)able, ideal check retrograde urethrogram (RUG), cystogram,
o CT-IVP gold standard to show kidneys and ureters

4




Xét nghiem them

» Siéu am bang quang & bénh nhan khong c6 kha nang tiéu tién
« FAST dé xem c6 dich tv do hoac so sanh v&i than déi bén
» Siéu am tinh hoan nham phat hién tu mau, v& hoac lac cho
« Vét thuong xuyén thau
o Khuyén cao chup CT c6 tiém thudc hé tiét niéu (CT IVP)
« Chan thuong do vat tay
o Tiéu mau vi thé/thir que

= Khdng can xét nghiém thém
| o Tiéu mau dai thé
| = Néu cé thé, ly tudng nhat la soi niéu dao ngugc dong (RUG), chup bang quang
\J (cystogram) hoac CT cé tiém thudc hé tiét niéu
didd o Tiéu chuan vang CT-IVP dé thay than va niéu quan




Management

» Goals of acute management
o Early identification of GU injury
Haemorrhage control
Pain control
Early urology consult for operative management as indicated

O O O

Patients who remain unstable require urgent
surgical referral to control likely intra-
abdominal bleeding!




C R o

bieu tri

* Muc tiéu cua diéu tri giai doan cap
o Phat hién sdm cac ton thuong niéu duc
o Kiém soat chay mau
o Kiém soat dau
o Khdm chuyén khoa tiét niéu kip thai dé tién hanh phau
thuat néu can

Nhirng bénh nhan van chua 6n dinh can

pha/ tién hanh phau thudt cap de kiém

(%] sodt nghi ngd chdy mdu trong 6 bung!
i




Pelvic Trauma



Chan thuong khung chau



Posterior superior
iliac spine

Pelvic inlet
lliac crest

Pelvic

Sacroiliac

joint llium

superior

iliac spine

.Ante_ﬂor

ur.tfenor. ) Ischial spine

iliac spine

Coceyx Acetabulum
Pubis

Pubic tubercle

Obturator foramen ischium

Pubic symphysis

Subpubic angle

Highly vascular, potential space for bleeding




Posterior superior
iliac spine

Giai p
khung

Pelvic inlet

Sacroiliac
joint

superior
iliac spine

Anterior

inferior Ischial spine

iliac spine

Coceyx Acetabulum
Pubis

Pubic tubercle

Obturator foramen ik

Pubic symphysis

Subpubic angle

Nhiéu mach mau, khoang do dé chdy mau




njury Patterns
based on
Mechanism




loai chan




Pelvic Binding

* Mainly for AP
compression —> close
the potential space

» Canworsen othertypes
of fractures depending
on pattern




Co dinh khung chau

» Chi yéu dé nén trudc
sau -> kheép chat cac
khoang ao

« C6 thé lam tram trong
them cac loai qgay
xuong khac tuy thudc
vao loai gay.




Pelvic Fracture Management

» Unstable pelvic fractureand + FAST = OR
 Unstable pelvic fracture and negative FAST = IR embolization (or
preperitoneal packing)




o A

Dieu tri gay xuwong chau

» G3y xuong chau khéng 6n dinh va FAST (+) = Phau thuat
» Gay xuong chau khéng 6n dinh va FAST (-) = tac mach bang can
thiép dieén quang (hoac chen gac trudc phuc mac)




Consider Injury Complex

» Bladder Rupture
o Strong association with pelvic fractures

» Urethral injury
o 90% due to pelvic fractures
o RUG priorto catheter insertion if signs or symptoms, Suprapubic
catheter if RUG shows urethral injury
o Urology consult

* Vaginal lacerations
o High septic morbidity and mortality if associated pelvic fracture (open
fracture)
o Aggressive antibiotic prophylaxis
8 ‘ o Specialized Orthopaedic and Gynaecologic repair
i




Chuay ton thuong phirc tap

« VG bang quang
o Lién quan mat thiét dén gay xuong chau
» TON thuong niéu dao

o 90% do gay xuong chau.

o RUG (Retrograde Urethrogram) trudc khi dat 6ng théng néu c6 dau
hiéu hoac triéu chirng, dan luu trén xuwong mu néu RUG cho thay ton
thuong niéu dao.

o Kham chuyén khoa tiét niéu

« Vét rach am dao.

o Ty |& nhiém trung va t&r vong cao khi cé lién quan dén gay xuong chau

(gdy xuong ha).

o Du phong khang sinh chu d6ng
' o Diéu tri phdi hgp Chan thuong chinh hinh va Phu khoa




Head Trauma



Chan thuong dau



SkKin Aponeurosis
Head Trauma: p

i [ L Periosteum @y
Anatomy RER% " k Bone &

Meninges

/ Dura mater
Arachnoid
, Pia mater




Skin Aponeurosis

Chan thuong dau:

= L) Al Lo, Periosteum
Giai phau - ‘il,‘l , '{l/l/ 1] L
VULV Y 0 ‘ () L _
———<_ =~ Meninges
/ Dura mater
Arachnoid
Pia mater




Skull Fractures

* Penetrating injury
* Open
* Depressed

* Basilar
o CSF otorrhea orrhinorrhea, Battle sign, raccoon eyes,
hemotympanum, vertigo, hearing changes, CN VII palsy

* Management — cover with antibiotics
(vanc/ceftriaxone, tetanus), underlying injury




VO Xxuong so

 Vét thuong so nao
« HO
« LUn

* Nén so

o Chay dich ndo tuy qua tai hoac mi, dau hiéu
Battle, mat gau truc, xuat huyet mang nh,
chong mat, thay doi thinh giac, liét day than
kinh s6 VII.

* Diéu tri - bao gébm khang sinh
 m (vancomycm/ceftrlaxone udn van), diéu tri
ton thuong nguyén phat




Basilar skull fractures

Cerebrospinal
fluid otorrhea

Cerebrospinal
fluid rhinorrhea

Periorbital hematomas Mastoid or postauricular ecchymosis

I.AAAA“ ~a IAA\ 200 _ sal _ - CREG |



Basilar skull fractures

Cerebrospinal
fluid otorrhea

Cerebrospinal
fluid rhinorrhea

Periorbital hematomas Mastoid or postauricular ecchymosis

I.AAAA“ ~a IAA\ 200 _ sal _ - CREG |



TBI: Classification and Approach

» Classification
o Mild (GCS 13-15)
o Moderate (GCS 9-13)
o Severe (GCS 8 or less)

* Principles of Management

o Prevent further secondary brain injury
o |dentify treatable mass lesions
o |dentify other life-threatening injuries




Ton thuwong ndo do chan thuong:

o N7 N

Phan loal va tiep can

 Phan loai
o Nhe (GCS 13-15)
o Trung binh (GCS 9-13)
o Nghiém trong (GCS 8 hoac thap haon)
- Nguyén tac diéu tri
o Ngan chan ton thuong ndo th& phat thém
o Xac dinh cac ton thuong khéi c6 kha nang diéu tri
o Xac dinh cac chan thuong cé nguy co de doa tinh mang khac

i




Intracranial

Epidural
" Subarachnoid hemorrhage
B I ee d n g hemorrhage
Subdural
hemorrhage Intracerebral

hemorrhage




Epidural

Subarachnoid hemorrhage
hemorrhage

Subdural

hemorrhage Intracerebral

hemorrhage




























Herniation

 Monroe-Kellie Doctrine and
ICP
o How do we calculate
CPP?

» Altered mental status
* Vomiting
» Respiratory depression
@e Anisocoria
* Hemiparesis
"« Death




Thoat vi

« Hoc thuyét Monroe-Kellie
va ap luc ndi so (ICP)
o Chung ta tinh toan CPP
ra sao?

« ROi loan y thirc
« Non mura
« Giam/ ngurng tho
« DONQ tU gian léch
o * Liét nra nquai
« Chét




Management

* Reverse anticoagulation
* Elevate head of bed to 30 degrees

« Avoid hypotension! (SBP >=100)
* Mannitol = up to1g/kg
o Lasts 30 minto4-6 hours

o Can give repeated boluses
o Monitor UOP, electrolytes (diuretic effects)

* Hypertonic Saline
o 3% NaCl (513 mmol/L) bolus 150 ml (up to 500ml)
o 23.4% NaCl (4004 mmol/L) bolus 30 m (up to 50ml)

* Maintain Na 145-155, maintain normothermia, monitor electrolytes
 Hyperventilation (goal pCO2 =35mmHg)

S'E -~ « Neurosurgery
| w




C R o

Dieu tri

« Dao ngugc thudéc chéng déng
« Nang dau giuong Ién 30 d6
« Tranh ha huyét ap! (HA tam thu >= 100)
« Mannitol - téi da 1 g/kg
o Kéo dai tu 30 phut dén 4-6 gidg
o CO thé truyén bolus nhiéu lan
o Theo d6i s6 lvgng nudc tiéu, dién gidi mau (tdc dung lgi tiéu)
« Nudc mudi uu truong

o 3% NaCl (513 mmol/L) bolus 150 ml (t6i da 500 ml)
o 23,4% NaCl (4004 mmol/L) bolus trong 30 phut (tdi da 50ml)

* Duy tri Na 145-155, gilr than nhiét trong gidi han binh thudong,
\ theo dodi dién giai

\)  +Tangthéng khi (muc tiéu pCO2 = 35 mmHQ)
7 » Phau thuat than kinh




s Canadian CT Head Rule
| n d 'cat' O ns fo r H ea d CT head is only required for minor head injury patients

o with any one of these findings:
Imaging

High Risk (for Neurological Intervention)

. GCS score < 15 at 2 hrs after injury
. Suspected open or depressed skull fracture

. Any sign of basal skull fracture®
. Vomiting = 2 episodes

» Canadian Head CT . Age > 65 years
 New Orleans

° N EX U S Medium Risk (for Brain Injury on CT)

6. Amnesia before impact = 30 min

® AC E P G U | d e I | nNes 7. Dangerous mechanism ** (pedestrian,
occupant ejected, fall from elevation)
 PECARN

*Signs of Basal Skull Fracture

- hemotympanum, ‘racoon’ eyes, CSF otorrhea/ Rule Not Applicable it:
rhinorrhea, Battle's sign

** Dangerous Mechanism

- pedestrian struck by vehicle
- occupant ejected from motor vehicle
- fall from elevation = 3 teet or 5 stairs




Canadian CT Head Rule
> o AV - ) » :
C h d. l . h ‘ h l l d a l l CT head is only required for minor head injury patients
I I lu with any one of these findings:
® °

High Risk (for Neurological Intervention)

. GCS score < 15 at 2 hrs after injury
. Suspected open or depressed skull fracture

. Any sign of basal skull fracture®

» Canadian Head CT e e
* New Orleans

[ N EXU S Medium Risk (for Brain Injury on CT)

° AC E P G U |d e I | nes 6. Amnesia before impact = 30 min

7. Dangerous mechanism ** (pedestrian,

° P E C A R N occupant ejected, fall from elevation)

*Signs of Basal Skull Fracture

- hemotympanum, ‘racoon’ eyes, CSF otorrhea/ Rule Not Applicable it:
rhinorrhea, Battle's sign

** Dangerous Mechanism

- pedestrian struck by vehicle
- occupant ejected from motor vehicle
- fall from elevation = 3 teet or 5 stairs




Breathing/Circulation Skills Lab



Thuc hanh mo phong cac ky nang
H6 hap/Tuan hoan
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