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normal limit of physiology values

Age groups : : Systolic blood Respiratory Urine
(in years) weight (Kg) Heart rate(/min) pressure(mmHg) rate(/min) output(ml/kg/hr)
Infant 3-10 <160 >60 <60 2.0
(0-1)

Toddler 10-14 <150 >70 <40 1.5
(1-3)

Preschool 14-18 <140 >T75 <35 1.0
(3-5)

School age 18-36 <120 >80 <30 1.0
(6-12)

Adolescent 36-70 <100 >90 <30 0.5
(>12)
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MEASURE CHILD TO DETERMINE
8 WEIGHT/COLOR ZONES.
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Trimodal distribution of deaths due to fatal injuries

50%

Injuries to The Golden Hour of Trauma

Brain

Spine

Aorta

Heart 30%

Injuries to
» Lungs 20%
£ Abdomen Death due to
o Pelvis Sepsis
= L5 e Multiple organ
failure
Immediate Hours Days/Weeks

Time



{w % 40%
35%
30%
25%

20%

Mortality

15%

10%

5%

0%

p<0.001*
33.8%
30.0%
28.2%
25 6% 26.3%
22.5%
17.4% 16.2%
On Arrival In ED Inpatient<24h Inpatient>24h

W Pediatric (N=5463) Adult (N=104225)

Figure 1. Percent Mortality by Phase of Care for Pediatric (0-14 v) and Adult (15-64 y) Patients
*P-value from chi-square test comparing death categories between pediatric and adults.
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Adjuncts to
the Primary

Definitive
Survey

Care

Initial
Assessment

Determination
of Need for

e e Re-evaluation

Secondary
Surwvey with
Adjuncts



ATLS concept

Treat the greatest threat to life first.

The lack of a definitive diagnhosis should not delay the
application of urgent treatment.

An initial, detailed history is not essential to begin the
evaluation and treatment of a patient with acute injuries.




Prehospital management and Triage



Pediatric Trauma Score (FTS)

Component

Score

+2

+1

-1

Weight

=20 kg

10 - 20 kg

= 10 kg

Alnvay

systalic BP

Laval of
Consciousness

Mommal

Ciral ar nasal airway

Intubated ar
trachecstamy

=G0 mm Hy

B0 -40 mm Hy

<80 mm Hy

Awake

Obtunded or any loss of
CONECIOUBNESS

Comatose

Open Wounds

MNore

Minor

Majer or penetrating

Fractures
Total Score

MNore

Minar

9 -12 Minor Trauma

Cpen or multiple

G-8 Potentially life threataning

0-& Life threatening
<0 Usually fatal
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V1A LNZQNLAN (penetrating injury) YDIATHE AD GIAMYUIIAIUAY
ng Inaniazluny aedons Tvanuansin

asdonszgndunas lvdunasuiady

n3reeninlnAaede §1asain

AITINTEANFINT IUNN

ﬂi%@ﬂ813ﬁﬂ (long bone fracture)’c’i'ﬁuél}u

HYUUIVIA crush injury

AmITNYS 1l

LHAIADADDN ABITANIY tourniquet

l3ivhaueeaa 138 motor GCS <6
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an31mMInale Ueandn 10/117 HIBNINAI 29/U1N
#09%28¥11819 room air oxygen sat.< 90%
91g0en11 9 1 SBP< 70+(919()) x2) mmHg

91¢ ¥10N21 102 SBP < 90 mmHg 130 HR > SBP
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diansne lililvasdesnilugiadingd

dyananuazanniands (Vital signs and
level of consciousnhess)

msmaumumeIma (Anatomy of injury)

Airway trauma with respiratory distress, anterior
neck tenderness, or deformity

GCS <14

Chest trauma with persistent tachycardia, chest
tenderness, or deformity with respiratory
distress

Shock (compensated or
uncompensated)

Abdominal tenderness or distension with
persistent tachycardia

Pelvic fracture

Two or more proximal long-bone fractures

Amputation proximal to wrist or ankle

RR lower or higher than normal for
age

Crushed, mangled, or degloved extremity

Open or depressed skull fracture

Paralysis

Penetrating trauma to head, neck, chest,
abdomen, or proximal extremities
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{w % 40%
35%
30%
25%

20%

Mortality

15%

10%

5%

0%

p<0.001*
33.8%
30.0%
28.2%
25 6% 26.3%
22.5%
17.4% 16.2%
On Arrival In ED Inpatient<24h Inpatient>24h

W Pediatric (N=5463) Adult (N=104225)

Figure 1. Percent Mortality by Phase of Care for Pediatric (0-14 v) and Adult (15-64 y) Patients
*P-value from chi-square test comparing death categories between pediatric and adults.



The 2 major causes
of early death in
pediatric trauma

victims are airway
compromise and
iInadequate volume
resuscitation

Injury (trauma)

Respiratory failure Shock
| ]

l

Cardiopulmonary failure

l

Cardiopulmonary arrest
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/7'\ H : Traumatic circulatory arrest (penetrating or blunt) with no pulse | e
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with
SUrgeon present
mandatory
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:
Operating room Trauma team alerted by medical dispatch |

Cltosed CPR In progress
[Airway xternmal agac ™m Sage
Intubasion
100% oxyger 1O Line, fluds, epinaephrir

Anterolar or clamshell thoracotaomy
ang veret A pericargiotomy (reieas
Tamponade if pr :

(polmonary pedict
maediastinal sSset

Larmp on
r||<.0l‘\g 20rta

Continue resuscitation via large-baors Lines

Internal elecoric shHhock

1 Usual Death (after 30 minutes of resuscitation) and temp > 33°C
m e e e = —_— = e
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éxsanguinating External Bleeding Control

Immediate identification
and control of
exsanguinating external
hemorrhage is the “x” step
of the xABCDE primary
trauma survey.

Uncontrolled massive
external hemorrhage
represents a great and
rapid threat to life.

A tiered application of
direct pressure, wound
packing, and tourniquet

application is performed to
manage exsanguinating
external hemorrhage.

A tourniquet is tightened
until bleeding stops. A
distal pulse is not palpable
when a tourniquet is
adequately tightened.

*The time of tourniquet
application is recorded,

preferably on the device.

Traumatic hemorrhage can be
divided into compressible and
noncompressible types.

Compressible hemorrhage may
be defined as bleeding that is
visible and potentially
controllable without making an
incision, employing methods
such as pressure, packing, and
tourniquet application



Clinicians can quickly assess A, B, C,and D in a
trauma patient

(10-second assessment)
by identifying themselves,

asking the patient for his or her name, and asking
what happened.



Airway maintenance with cervical spine motion
restriction



Sy Adult vs pediatric airway

Anatomy of adult airway Anatomy of pediatric airway

Tongue

Epiglottis
(shorter)

+ Vocal cords =

Airway

(narrowest) : // (more Thyroid
Thyroid ‘ anterior cartilage
cartilage and Cricoid
Cricoid _/ higher) ring

ring (narrowest)

Trachea |
Trachea Posterior Anterior

Posterior Anterior (more flexible)
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pediatric airway

Differences

Implications

Increased vagal response to
laryngoscopy

Larger tongue

Larger adenoidal tissue

Prominent occiput

Floppy, U-shaped epiglottis
Anterior, cephalad larynx
Cricoid = narrowest portion

Shorter tracheal length
Large airways more narrow

Bradycardia during intubation

Airway obstruction

Difficult nasotracheal intubation
and nasopharyngeal airway
Positioning difficulties
Necessitates straight blade
Difficulty visualizing cords

Difficulty passing endotracheal
tube

Can lead to R mainstem intubation
Greater airway resistance




msdszitiv airway lasvianms look listen feel

n1aialaszasniaiaunngla (alrway patency)
sxnupdnganso (level of consciousness)
nszanusiiadlumiy (maxillofacial injury)
AeAming (stridor)

n1ga1naandiai (Cyanosis)



Pediatric airways categorized

Clear - no assistance or intervention needed

Maintainable - noninvasive support, O2 may be needed

Not Maintainable - endotracheal intubation required




" action for maintain airway and cervical spine stabilization

maintain
cervical
stabilization

basic airway
management

definite
alrway




Plane of face is not
parallel to spine board

“day

Plane of face is
parallel to spine board
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Airway Maintenance with restriction of
cervical spine motion

. tianszgndunasdanag
. danngasunfaRunglaaan
. Tiaandiau

. Weanraauunela
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Airway Maintenance with restriction of
cervical spine motion

dnavnalalngld mask and bag laaana’ld oropharyngeal ssa
nasopharyngeal airway

laviadaavnala(endotracheal intubation)

wimanadiiedeadantadumela(surgical airway
cricothyroidotomy/tracheostomy




Orotracheal Intubation

severe brain injury

Not Maintainable airway

Respiratory failure

Shock /need operative
intervention

* Orotracheal intubation under direct vision with restriction of cervical motion is the preferred method of obtaining definitive airway control,
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Airway

g Oral Bag-valve |laryngoscopy |ET stylet
vihmiin airway tube

t
“i-sallss - Preemie, infant infant 0 straight 2.5-3.0 6Fr 6-8 Fr

3.0kg newborn No cuff
Sl newborn  Infant infant 1 straight 3.0-3.5 6Fr 8 Fr

3.5 kg small No cuff
Sieiglei s pediatric small pediatric 1 straight 3.5-4.0 6Fr 8-10 Fr

7kg Cuffed or uncuffed
1-3yrs pediatric small pediatric 1 straight 4.0-4.5 cuffed or No cuffed 6Fr 10 Fr

10-12kg
4-7yrs pediatric medium pediatric 2 straight or 5.0-5.5 14 Fr 14 Fr

16-18kg curved No cuff
8-10yrs adult Medium Pediatric, 2-3 straight 5.5-6.5 cuffed 14Fr 14 Fr

24-30kg ,large adult Or curved
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Drug-Assisted Intubation in Pediatric Trauma

Enhances airway managementin critically
injured children.

Combines sedatives and paralytics to
facilitate intubation.

Requires careful dosing based on weight
and age.

Improves success rates while minimizing
trauma and distress.

Close monitoring of vital signs during and
after procedure is essential.

Requires skilled personnel trained in
pediatric airway management.



Drug Assisted Intubation/Rapid Sequence Intubation
for Pediatric P-uqm -

Preoxygenate
Atropine sulfate (Iinfants only, less than | year)
Q1-0U0.5 mg

Sedation

Hypovolemic Normovolemic
Etomidate 0.1 mg/kg. or Etomidate 0.3 mg/kg, or
Midazolam HCL Ol mg/kg Midazolam 0.l mg/kg

Paralysis™

succinylcholine or Vecuronium Rocuronium
<10 kg: 2mg/kg 0.l mg/kg
=10 kg | mg/kg




aafaung,
&

47/,,", |n|\‘§

.

400




( o %,
& N
/é\ 5& b
°

EREat
I S Moyguni®




Airway Maintenance with restriction of cervical spine
motion

aaaulala
endotracheal
tube # Tasmn
Y <
IR IBTRLIEAT YRR

la
endotracheal
tube vua'li

5 SEVREAa ST
HAZUIARUNAYTZUL

AN
endotracheal
tube lumanzau

laii'ld protect C-
spine
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Breathing and ventilation
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ANHUZNIINENINLLAZATTINGINIUAUTE 12 1 n

*  opamaniglaasun)asniueiy
Y
e dnusnnaoaritelas 40-60 ase/mi
Y
e Gnooumely 30-40 ased/ui

F4
o dnlanazdluajmols 15-20 ase/mi

* fSunasaumeludn (tidal volume) uanaraaude . dnsnvela (Afy Tidal Volume
* @nusnaasn 4-6 ml/kg u) (mU/kg)
* @nmsnuaziinla 6-8 ml/kg

o Idnsesomeludiuily 7-10 mU/kg LANLINANE A 40-60 4-6

o Tassadumudumelalwdnda liauysel

< 1
: : 4 = ANAAU 30-40 6-8
*  VI0ANLALYIANDOULN (HYIABNITLIANY

* msly bag-valve mask luan SinTadlng 15-20 6-8
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® E]E]ﬂllllllGlﬁi]'lﬂﬂlliflﬂu!WE]ﬂﬂ\iﬂuﬂ'li‘]ﬂﬂ!‘ﬂll

Fiprasdnavngla




Breathing and Ventilation

nupfeesnismigla (respiratory rate) , aauan, sunisviaan waznisitaasiaanians
waLFuminan (opened chest wound)

ansnuzaasniinglandalng iy paradoxical breathing

nisaenafaaslanivansdne (Symmetrical chest movement)

wmzdanuananalng (tympanic/dullness on percussion)




pneumothorax

* “one-way valve” air leak

Obstructive shock

Respiratory distress

Clinical diagnosis

Needle decompression

Tube thoracotomy







epsed lung

horax / ,,
Pneumothorax. / " 4

Sucking chest wound

Chest pain

Respiratory distress Air

Clinical diagnosis

Three sides dressing

* Repair wound / tube
thoracotomy /thoracotomy
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Massive
haemothorax

* Hypovolemic shock

e wnnd1 10-20 mU/Kg vira aanunnnidn 2
ml/kg/hr

* Respiratory distress

* Resuscitation

* Tube thoracotomy

* Thoracotomy stop bleeding

dally collapsed lung
arietal pleura

Visceral pleura

Blood in
pleural space
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Cardiac
tamponade

Non hypovolemic shock
PEA

FAST
Pericardiocentesis
Consult CVT
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flail chest/lu ng contusion

Pain

Respiratory failure

ABG

ET tube ventilator

Balance Fluid resuscitation

Pneumonia /ARDS




151 heedle
thoracocentesis uag
intercostal drainage

4th rib

Obligue tract : 5th riby

x.

&t rib

Jo193vee needle thoracocentesis
* I¥lunsal tension pneumothorax

A I Aq 9
61]1!”]@&@13“])'1!@61]@%61]%1/]1"])’
* qna 16-22 gauze

9y
* anwen 2.5-4.5 xu. dunverguazanyu
WHoN

aurie heedle thoracocentesis

e 2ndICS
 yuy midclavicular line

ms3lda intercostal drainage (ICD)

e Honvua ICD wuizaunuen

ariuamsla ICD winauglugy



Breathing and Ventilation
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1 needle thoracocentecis uazla intercostal drainage (ICD)
tube Tudlunse lushna

ailnssidwmsush intercostal drainage tube lwan1if
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Circiilation, hemorrhage control, and management of shock

vuiinaaaanuaztfanaiaanaain

A399NANURINTSLALULADA

Urinary output

Venous access

msliansin (Fluid resuscitation) uazifan
nsliaanuuy massive transfusion protocol(MTP)

msli tranexamic acid ludilainaiuiitidanaanuin
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" Pediatric
blood loss

BP =CO x PVR

Tachycardia and poor skin
perfusion

BV 80mU/kg

30% blood loss >
decrease SBP

Normal

Physiologic Impact: Hemodynamic Changes

—— Heart rate
— Blo0Od pressure
w—— Cardiac output

>

15 30
% Blood loss



Circulation
with
Hemorrhage
Control

capillary refill , Aauazanungiaesniouds , Inas
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Hemorrhagic shock

STV mild(30%) moderate(30%-45%) severe(>45%)

[~
e w2 . § Dy a . R FNAT5IWNUTF N
WiladuwsS vy Fwesiwsy W ladusaun Fneswsaad L Y
agmznasarutanelu'ld

SBP =80-90 avela SBP = 70-80mmHg ,
N - hypotension
Tnaneulaiia mmHg + 2 x age + 2 X age
SBP =<70mmHg
Normal pulsed narrowed pulsed
+ 2 x age
pressure pressure
sruUlszamaiunand dueau JuUNY Fu'lisesnouaussaonnuivia  hidndd

ifiu daane prolonged
TRYAIN capillary
refill>2sec

ey prolonged capillary
refilled > 5 sec

= < =
5e LU LUE7

Y Y 1
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Peripheral Veins x 2
Preferably antecubital fossa

\l/ If unable

Intraosseous access

\l/ If unable

Percutaneous
Central Venous Access
Femoral vein

\l/ If unable

Venous cutdown
(Distal saphenous preferred)

\l/ If unable

Percutaneous
External Jugular/Subclavian/Internal Jugular







m Figure 11-3: Resuscitation Flow Diagram for Pediatric Patients.

aurs e

&~
Mousand™®

Surgical Hemodynamics

i e Normal Further evaluation Observe Operation

Hemodynamics Abnormal
20 mL/kg isotonic fluid bolus

10 mL/kg Abnormal Operation
PRBCs

Normal

Transfer if necessary

Operation
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Pediatric Trauma

Masswe Transfusion Protocols in

Massive transfusion protocols (MTP) manage
severe hemorrhage in children effectively.

Early activation of MTP improves survival by
rapid blood product replacement.

Balanced ratios of red blood cells, plasma, and
platelets are 1:1:1.

Pediatric-specific considerations include blood
volume and physiological differences.

Multidisciplinary coordination optimizes timing
and delivery of transfusions.
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Favors TXA rs TXA
g 1. Popul nd subpopul tions of TXA.
CCCCCC ght © 2014 Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited
uma Ac
me 77, m

Impact of TXA on Mortality
Odds ratio and 95% CI

40%

30%

20%

10%

0%

IIIIIII

Discharge GCS<9

100%

75%

50%

25%

0%

Discharge GCS 14-15

gure 2. TXA and discharge neurologic status, LVT propensity analysis group.

-~ Effectiveness and Safety of Tranexamic
Acid in Pediatric Trauma

Tranexamic acid (TXA) reduces bleeding
in pediatric trauma patients.

Systematic review shows TXA
decreases mortality without increasing
adverse events.

Meta-analysis confirms safety profile
across various pediatric age groups.

Early administration is critical for
optimal outcomes.

TXA supports hemostasis by inhibiting
fibrinolysis in trauma-induced
bleeding.
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Circulation with Hemorrhage Control
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Disability
(Neurologic
Evaluation)

szAuANEANAD uuzti lRld

Glasgow coma scale
score (GCS) luwsnian

anaazilszenefld pediatric

Glasgow coma scale
score

nisaengaasstuen (pupil
size and reactivity)

Uszifiuatinedng Tngld
AVPU : 5@nsia(alert) sas
Genasfansn(verbal
command) nszsuliitan
asgansda(pain stimuli)
iz i §Ansn
(unresponse)

N17UTUUBILLYLN
(symmetry of
extremity
movement)




Appropriate words or S
social smile,fixed and
follows

Cries,but consolable
Persistently irritable
Restless,agitated
None

=N W PH

Pediatric verbal score



Disability (Neurologic Evaluation)

ldviadaeunelalugilog Resuscitation Monitor IICP
UNALALANDIDENITUII (ventilation Brain herniation
(GCS 3-8) oxygenation

circulation)



Exposure and environment

U dl Yo < £ dgj % di 1 [~3 o/ < v Y 1 dglj % 1
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feve lAa e LgL

m3aat{tlevivsalnelinu 4 ausnuazuyu(log and roll)

v
(74

AF1ATNNILAIATUNLN LA U ALAZL TNt 19AzIB YA

srdasngruunisn(hypothermia) audumse winmauisdeauwis lidlaazasdiuainia Tians
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msasrunuannay adjunct to primary survey

¢ CBC, BUN, Cr, electrolyte, PT, PTT

i nve Stlgat| on e cross match PRC, FFP, platelet, UA

* msasneay 1vu lactate

Radiographic « Chest film, film pelvis
investigation "PAST

* NG/OG tube Foley catheter
¢ Pelvis binding, splint, suture for stop bleed

procedures

Monitor and re-
evaluation

e Vital sign, EKG, O2sat,end tidal CO2




ERE

ITISIMPORTANT NOT TO DELAY TRANSFERTO ONLY UNDERTAKE TESTING THAT ENHANCES
PERFORM AN INDEPTH DIAGNOSTIC THE ABILITY TO RESUSCITATE, STABILIZE, AND
EVALUATION. ENSURE THE PATIENT’S SAFE TRANSFER.

Consider Need for Patient Transfer



ldsasinigdilaeeisly stable

Secondary primary survey (ABCDE) 145
Su rvey LAy resuscitation lneana

wengnndnen vital organs
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Allergy Medications Pastillness

W

Last meal Event/Exposure
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Mechanism of injury

Blunt injury

Penetrating injury

Blast injury
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Haemotympanum Signs of Base of Skull Fracture
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solid organ injury 9_21%
ot trguary 1I-25>
spinal injury 50%

Abdomminal wall bruising

-+
INntra-abdorminmnal imjury

-+
Spinal imnjury

Seat belt syndrome

\. T— E— : ,'I
= & months

Rear-facing restraint with
inbuilt harmness

» .‘. y
ap to T vrs
Forward-facing restraint

writh inbuilt harmess OR
approved booster seat

Rear or forward-facing Properly adjusted and
restraint with inbuilt fitted child restraint or
harmess. B adult seatbelt depending

- on size

Even with mo pain reqg e
surgical intervention Z "6

MNot in the front seat

145

A1 o tTenderness [=a »
- appPpearimg nNno tenderness serial obs
-

-+
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- Adjunct to secondary survey

LABORATORY SPECIFIC PROCEDURES MONITORING , RE-
INVESTIGATIONS RADIOGRAPHIC EVALUATION
INVESTIGATION
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Definite care

ADVISE ADMIT OBSERVE SPECIFIC TREATMENT



Head trauma

NANN9SNHINNTUNALE UL AT LA nazAndn g el

al o

anduineny deandt 3 I uanisAnwnaclaipvinanin

lusnidninszmlenddhillnenaiinis@a@deasnnis
ualRuLFnuATEed subgaleal visa epidural
space awnihaanusuladaanls wigilaaunady
u?mmﬁ@mﬁmmﬁui@ﬁmﬁi"mnmuﬁmmmLwﬁluﬁ@u

LAND

wnidnnszmiendauisa (open fontanelle) anan i
annsaasnauluanes (expanding intracranial
lesion)lifaauusanisaziasuulasedemaniga &
ARNLINTZMNBNFNABIAAINTNENBAN TN UTIUAZAR

1TnedszamAasinneliana
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nsunslanluanasteusndunisunaduiald(diffuse axonal injury)liAsstifan daulun)lifasisausdasuiidadanni o
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naz Increase intracranial pressure wuiaslusin Aasinisidnszdsadnelngda ldlfina secondary brain injury

Tnaannzfilaeunaldunanasyuy anadesaneilszamdasunne vin ICP monitoring
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primary survey(rapid, early correct XABCDESs)

dilae Severe uaz moderate traumatic brain injury aqsde CT brain ynnse

filae Mild traumatic brain injury FANTONANNA TR ES

filos severe uar moderate traumatic brain injury assisnsnilszamdasunnegynae giloa mild traumatic

brain injury fansanauwa CT brain wazainns

wilatloymnmnliaauAuaNaURNTY 11 N192ANARANTLA1L
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GC5=14 or other signs of altered mental ]
statust, or palpable skull fracture [

2

MNO

4

Occipital or parietal or temporal scalp |
hematoma, or history of LOC 2z 5 sec§,

YES 4 CT recommended
13.9% of population

4 4% risk of ciTBI

Observation versus CT on the basis

YES :> of other clinical factors including:

or severe mechanism of injurys, or not
acting normally per parent |

L

NO 53.5 of population
lJL =0.02% risk of ciTBI

‘ CT not recommendedfl

« Physician experience
» Multiple versus isolated findings

3?2 6% of population
0.9% risk of ciTBI + Worsening symptoms or signs after

emergency department cbservation
» Age < 3 months

« Parental preference

Pediatric Emergency Care Applied Research Network (PECARN) Criteria
for Head CT. Suggested CT algorithm for children
younger than 2 years (A) and for those aged 2 years and older (B) with

GCS scores of 14-15 after head trauma

GCS5=14 or n'l:hﬂr:ifglu of altered mental |
statust, or signs basilar skull fracture [

| |

NO

0
History of LOC, or history of vomiting, l
or severe mechanism of injurys, or

YES b CT recommended
14.0% of population

4 3% risk of ciTBI

DObservation versus CT on the basis
YES d of other clinical factors including:

severe headache
|

NOo 28.3 of population
L,L <0.05% risk of ciTBI

‘ CT not recommendedfl

« Physician experience

» Multiple versus isolated findings

» Worsening symptoms or signs after
emergency department cbservation

= Parental preference

27.7% of population
0.9% risk of ciTBI
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WUINWIBUFHUANNSES CT scan nsdiduasuadulisuussludUaein
(218<15 V)
(Clinical Practice Guideline for CT scan in

Pediatric Mild Traumatic Brain Injuryb

e
WU 1 U2 wWu 2 Ua3ull

« Palpable skull fracture or unclear fracture .
+ Post-traumatic seizures .

» Post-traumatic focal neurclogical deficits .

Non-frontal scalp hematoma (age< 2 yrs)
Funpsasdanminaniiannsiaunfiainidu
Persistent vomiting

Post-traumatic amnesia >5 U1

Severe headache

Clinical suspicion of non-accidental injury

Dangerous mechanism of injury *

=

* Dangerous mechanism YNet AN9NTRENNNT 09 was w50 3 W, fisegnnsuumeguuss,

CT scan

WaNAIY Qﬂiﬂ“ﬂﬂiﬂ“ﬂmm

g nuBLAB3la,

Ly

Uitnmasasilnenseiauoenamemming Tilasensaudedin enmmmniy

=

yauuvise Tnsulagimamnniuden

=bp =
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fo % (Clinical Practice Guidelines for Mild Traumatic Brain Injury)
fllpn?
Mgy
| - T . 15,19 T . ~ 1319
AHHUN 1 Low risk NHUN 2 Moderate risk NHUN 3 High risk ™
- Asymptomatic 1. GCS 13-14 1. GCS <15 waslasugudivm
- Bes 15 2. GCS 15 uanzil e 2 dalua
- Mo headache o < od . - d skull £ -
Eﬁﬂ-&ﬂﬁiﬂﬂﬂﬁﬂ) = Vomiting (<2 episodes) 2. @8 opened skull fracture LAz 950
» Loss of consciousness fracture base of skull
« Headache** 3. Vomiting (= 2 episodes) ™
= Post-traumatic amnesia 4. GCS ampaadlausy 2 unu Leeliilad
« Drugsalcohel intoxication AVAUNIN seizures, druss, shock
. . = Risk of bleeding tendency™"*= w380 metabolic factors
ATHUIBRILLAE _ = B B
= ar  a = Dangerous mechanisms == 5. 3 Focal neurclogical signs
Tvindudu o -
wWwSauandns (Uagauas 1 WUa) 5. Posttraurnatic seizure
AL =1 7. Age =65 waxill LOC vise amnesia
(AAEuIn 3) 8. Use of anticoagulant

(Toeinaias 1 92)

= =l
LeunNiii 4
LuMIansUGURnsdaussuiaiu
L} oL -=‘
FlaiguussszFuanadusuunans 4
LU 5
LLun YU fURnsdlauas
uedudilaisunsasedu
ANHLTD IS



Pediatric abdominal injury : Anatomy

 Abdominal wall is thin and less
muscular than an adult

* The liver and spleen are
located lower in the abdomen

* Trauma to solid organs (liver,
spleen) much more common

than damage to Gl tract
(stomach, intestines)

Clavicle Thymus
Costal pleura > Pericardium
Superior lobe - / ra Superior lobs
right lung = 5 foft lung
= p e
Inferior lobe )
right lung Mediastinal pleura
Milichs lobe ot Inferior lobe
right lung

left lung

Mediastinal and -

diaphragmatic pleur
Anterior extremity

Diaphragm gl

Left lobe of liver

Falciform ligamont

Greater curvature

of stomach

Decending colon

Right lobe of liver

Umbilical vein
Greater omentum

Small intestine Urinary bladder
Medial umbilical fold

Lateral umbilical fold

Jagular notch _ L e Clavicle

A B\

Thyroid gland —_"\ _Trachea
Acromion VT ——Apex, left lung
\ . —

Coracoid process -
Aotticarch; £

superior vena cdva
Rightatrium £ 7
Horozontal fisgue 5
of right lung

—— Loft lung

of diaphragm’
-4 . ploura
Pericardium——— =
Base of right—
ventricle
Right border of liver
Oblique fissure, right lung
Inferior border of right lung
Liver-
Right colic flexure~"| Left colic flexure

Pylorus

> Descending colon
. Anterior superior
“iliac spine; iliac

crost

~~Ssigmoid colon



Abdominal
Injury

Blunt/penetrating

Solid/hollow viscus injury
Stable/unstable

Operative/non operative
treatment




® q|32p)
® (91991908

* Investigation : acute abdomen
series, FAST , CT scan,DPL




Liver &
Spleen Injury
Management

Non-operative management (NOM) of blunt
liver/spleen injury is successful in 90% of children

Documented benefits of NOM include:

e fewer blood product transfusions
e shorter length of hospital stay
e reduced hospital costs

e preserved host defense (spleen)

Indications for operative management include

ongoing blood loss, hemodynamic instability,
multiple injuries
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iEaEdu (Solid argan injury) Jn1stdsuwedaslusmnnaanada nsAneE1dTadu A TsyUmIen s neEn
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FnanUdszaesd: thofneinasineglhewdmnatguasnia 15 1 Alasuviaiviudasvesviialaifivuansg
(Blunt abdominal injury) TUTTAWBTIUIALMITITUASATEITUSTIY FALATUR 1 unsaAu 2561 - 31
fuIAL 2563

ASnasAne: nasAnEdaundadanssuu (Retrospective descriptive study) Teani1ssausan daya
AarsimevaagvheuAnfldSunisitdedudnfintsusciviude s svlialaifiusarnzglulsawevnauvmisis
WASASTITHTTY
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Handlebar injury

ansef
e A

Ie handlebar in the abdomen
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Other accompanying injury Pancreas located at the level of the lumbar spine

(here: head trauma)

SH9 P

1. Force/pressure against the pancreas 2. Compression against the spine 3. Contusion/laceration of the pancreas
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lap-belt injury

=otid orman iy o221
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sSpinal injury 50%
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Abdomimnal vwall bruisimg

* nsuNARLYRNAN & 5

INmntra-abdorrminmnal injury
——

* Anudon ligament of Treitze Seinat iniur
e anavnldanldanavidaiia mesenteric injury

* nae perforation vesanldandn Q @
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1 Rear-facing restraint with Fornward-facing restraint
° & oo a o A v o9 wa? VL 1 SRR RO e S
TRENLTNUAUTNELUNUUTINANLASUND LUA © months to < vr=

Rear or forward-facing Properly adjusted and
restraint with inbuilt fitted child restraint or
Lol L= adult seatbelt depending

¢ Lﬂuﬁmmﬁmﬂﬁﬂwmmﬁu S SRR e e
* a1n1g peritonitis ainnismeanenie g Y
* pean1eiaainan FAST CT abdomen

TtTenderness [ = o

WWwell appearing nNno tenderness serial obs
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Abdominal trauma

14 NG tube waz urethral
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catheter ynsa wazlusn filae penetrating injury with -
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pancreatic injury) lwfnazwu
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child maltreatment
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TR o A00e 02 NGt of CH e . & 24T ray forma 2 .
2 reg , GOUNSELCR
1 in 7 children have Every 11 seconds d
been abused or - Bl ob t
is made.

N s ——— the past year.

Neglect is the

most common are dbused
form of dbuse. eadch day.
Erotional o Noglact
papc hologucal atwse
: o dhtuntacas 4 children die More than 80% of
edch day as d abused children
result of abuse dre dbused by
-A and/or neglect, heir parents.
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1 out of 2children or

U T suffer some

form of violence each year

Nearly 3 in 4 children
.14 300 million children

aged 2-4years regularly suffer
physical punishment and/or
psychological violence

at the hands

@ ozt 8° P
of parents & * ‘g7
caregivers -'k ’ 'S

1 in 3 students

aged 11-15 years suffered
bullying in the past month:

{,! Boys 35%
% Girls 30%

1 in 4 children

aged under 5 years live with
a mother who is a victim

of intimate partner
violence

e “onbim
Tat
1 in 35mdents

aged 13-15yearswere ina

physical fight in the past year:

!.( Boys 45%
ll., Girls 25%

&« 120 million

girls and young wormen under 20 years of age
have suffered some form of forced sexual contact

GLOBAL STATUS REPORT ON PREVENTING VIOLENCE AGAINST CHILDREN 2020

LUNSEUWUENCES

40150 deaths

) peryear in children
o > 0-17 years of age:

Boys 28 160
Girls 11990

Children aged 11-15 years who

are bullied at school are: i
[ 13% less likely to | $
| graduate from school |
Adults who experienced 4 or more Adverse Childhood
N/ u Experiences (including physical, sexual & emotional abuse) are:
Kz more likely to be involved  : more likel
X Yy
7 in interpersonal violence 3 OX to attempt
as a victim or perpetrator : suicide
!

KA . Adults who were physically & sexually abused as children are:

more likely to suffer

BT rorelikelyto i ERTTN
perpetrate physical : physical & sexual
1 4 & sexual intimate 1 6 X intimate partner

9" I
South Africa,

child maltreatment only: all forms of violence against children:

US$ 228 billion US$ 13.5 billion s e com

Workd Health unicef @ m @ VioUince RoainsT CHILDREN () Mot

for every chid
http//www.who.int/global-status-report-on-violence-against-children-2020

partner violence : violence

Economic costs per year of the lifetime consequences
of violence against children:
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Shaken Baby

Syndrome
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“ Shaken Baby Syndrome “
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RISK

Parent
e Young Age Family
@ Single F’adrent Society e Size
. nwante e Poverty
B e Community . B
@
violence Family e Domestic violence
e |nadequate e High residential mobility

prenatal care
e Poor parenting
skills
e Physical or
mental iliness
e Marital
problems
e Depression

Community/Society

e Lack of child protection
legislation
Decreased value of children

e (minority, disabled)

e Social & economic
inequalities, racial and
religious discrimination

e High levels and tolerance of
violence (media, crime, war)

e Cultural norms

y e Absence of community
e Disabled services

e Young

Parent
& Child

Child
Premature/Unwanted
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Child Maltreatment
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Physical maltreatment : history

ecaregiver offers no history or specifically denies history of trauma despite
severe injury

*Implausible history for degree or type of injury
*Unexplained or excessive delay in seeking care
°Injury attributed to in-home resuscitation efforts

*Caregiver histories that change with retelling or conflict with versions from
other observers

*Severe injury explained as self-inflicted or blamed on other young children
or pets
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Physical maltreatment : physical examination

Fracture

Intra
abdominal
Injury
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) attention to in
children under 4 years

Torso, Ears, Neck

g Bruising

“4” = any bruise .
on infants ages

4 months and q
younger ’

l.l'.P'l'l

“p” = patterened
bruising

<




&
8
/;:\ g 2
uu'r.n\l o

G “ougynds®

burn

Lewvetd of wao=s sosalas in
sriocryy Fevreare ey liver

SO COMYLRCT [IeCriey s
shan Moen o wasos

Taptal smavenrsesn Daswe. Usnuhoom degroe
of avgrary wwaly devsgar v pocrmec el Lo

S ahd uw w.nmyt_u.u&m T R
thusl o rrvignindsem dry Tromw peobed ol Coxmact

Topbcal sCabks or spiasihs Deaen

Adocrsar rrmed Bar surgeey b oF Psarrr o in c OrvSipus ats o
of cosmeaon hossseteoiod Gerrdl o agEpS o . emspeclaldy
I 55 oo s Trere inuany ol ot e OO e resd

O ELSEVIER. INC_. — NETTERIMAGES.COM



Specificity Injury

High Classic metaphyseal lesions
Muluple rib fractures especially posterior
Scapular fractures
Sternal fractures
Clavicular fractures
Spinous process fractures

Moderate Muluple fractures
Fractures in various stages of healing
Epiphyseal separations
Vertebral body fractures and separations
Digital fractures
Complex skull fractures

Low Subperiosteal new bone formation
Clavicular fractures
L.ong-bone shaft fractures

Linear skull fractures




Head Injury
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Hair pulling common
TOrars Of ahases

Subgalesd hematosna froon
sorceid hair puling

SN A TR AN s
Traumatic alopeca '
uscuially recult of
Fair puliEng
Fracsure

Mare farceful ravsmnma 1o
head may result in skull
fraciure andd possibbe
subchural or subarachanosd
hemorrhage

Subrdural hesmorrbasie Subarachoosd hemosrbage
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% CHILD ABUSE SCREENING TOOL
bl

o
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Disclaimer: “A positive child abuse screen will initiate an electronic physician notification and does not
necessarily mean that sufficient suspicion exists to warrant mandated child abuse reporting.”

Are there potential safety concerns for the child related to any of the following?

1. Was there a possible delay in seeking medical attention given the " _'} Yes kj No
severity of illness or injury?

T e
.

2. Are you concerned that the history may not be consistent with the injury or illness? ) Yes (_ No

3. Are any of the following findings present on physical examination? () Yes () No

a. Any bruise, scalp, or extremity swelling in a nonmaobile child.
(If you can't cruise, you can't bruise)

b. Any burn, facial, or mouth injury in a nonmobile child
(includes: subconjunctival hemorrhage, frenulum or palate injuries)

c. Multiple bruises or any bruising in a location other than the forehead,
pretribal regions, or over bony prominences
(e.g.. cheeks, ears, neck, torso, genitalia, upper arms, hands)

d. Burn or bruise in the shape of an object

4. Are there findings that might reflect poor supervision, care, nourishment, or hygiene? () ¥Yes () No
5. Are there any additional comments or concerns? i: :} Yes i}‘ No

*ALL CHILDREN < 4 years of age must be undressed completely.
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infiaeda physical child abuse #ienisma
anewfinans 6-12 ineuilunainesy fracture skull
nsxgniinnasda physical child abuse

wnangiaenan 2 1 nasde physical child abuse
wnang Waandn 5 U Naeanslle asdunszgniin dnns
ualRudunasds physical child abuse

wnangdaandt 6 weuasde physical child
& s 5 - o o A = =
abusewn e gILFIMAIFY WTALIALETLIULINEUAN

physical child abuse

winnasda physical child abusenfisaagivisn
\aanaan
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CT brain

Bone survey

Screen for abdominalinjury:ASTALTLipaseAST OR ALT
>80; lipase >100:CT abdomen with intravenous contrast
(no oral contrast)

ATaN I TARAINEIMINIZIAAABANGE
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=~ mnmamsauadile child maltreatment

* yiaduguuse >ATLS > stable HX, PE, investigations > OSCC

* unspecific > DDX > HX, PE, investigations > admit > OSCC

* Injury > HX, PE, investigations > admit > OSCC
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