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Epidemiology
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Blunt chest trauma

. Ageleration Deceleration Injury.

*MVC (RTA)..

° Fall from height >3 meter.a/

I R

°*Sports. -

» Compression injury. - == =
= Blast injuries.




Penetrating Chest Injuries

O ji;h velocity .

» Missile
* Missile fragments

» Low velocity —

» Stab injuries.

. N Lo n abdomen i pecitoneal Gavidy X Jazd e T, v Ap> P> d s (:
’0»59‘) Y= ‘?‘5“3 Qv 7 50:9;::::“\ iedandion s\ Qats HP LA \".“." under obSevvalion Qs (0D
Qp~iv 60

..C2o¥

Se e Stue M AY up\am«h'-n-mo.u J St i  JETWR-1N C'“M‘“\é siable-
s 307/,



xTTracheal lengih = 112 esophagus Ienﬁ\\vl # wide of draches 1o 1.5- 2.5 Cm inMales and 1-2Cm in females — i oo
CW\-\2ewm CtSem) me_ widet B¢ encdodmchenl dube ...
—The drachen end in I Gurina C 1E- R+ Bronchus)

Immediate Life Threating Injuries
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Needle Decompression
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Open Pneumothorax

® Sucking Chest Wound
» Respiratory distress. rsevere o g
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=« Preferential path of air when wound diameter
> 2/3 diameter of trachea.: -« ¢ vz sy o sooat oo

&R o % The plewral presswel-ved - _3 4o -6 mmWy W .}k.f:%md\r ofen v pleaw)
= Cover Three sides.. . sy et abmapertc. gre s
G by vasetine qowze. and lesve SidL ofen ;- \3 ,L0 gdrexp. It e o preven k¥ Aemien
i i I =l insp- ) > et ks
= Emergency ICT insertion. mg HESE T prem it

C»“-S\' {u\oe
£u¢ 5\“1’" ‘Bv_..‘&"a\'&:v C cl el aP D

$oc aic: S, Sl




Occlusive Dressing

Wound Dressing for
an Open Pneumothorax

Inspiration

Leave
untaped

Dressing seals, blocking Trapped air able to exit
air entry through untaped section
of dressing




Signs Indicative of Chest Injury
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Assessment of chest wall

o intusions. >

= Tenderness..-
= Asymmetry. .
= Open wounds or.-

Csuckin a cwi} elouned )

Impaled obj ects.~
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= Paradoxical movement.
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Assess Respiration

< Respiratory Rate and Effort
= Tachypnea.-

= Bradypnea.-

= Labored .- |

= Retraction -7 e mace [monen 200wl
= Progressive respiratory distress .-
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Assessment of chest wall

1. ireath sounds
@ Absent or decreased. icc i< prewmbuns o hemo oo

@ Unilateral or bilateral.

@ Location.
@ Bowel sounds in the chest. - «pw
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Assessment of chest wall

+

» Breath sounds percussion
* Hyper resonance

= Pheumothorax..
= Tension pneumothorax.

* HyDO resonance C vn sewsdt

= Hemothorax. —



Assessment of Chest Wall

. eﬁmpare both sides at the same time to
look for Asymmetry.
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Rib fracture

= Most common chest wall injury from direct
traumj- pm-\o.(a-hag

=« (409 of blunt chest trauma and@0% of ,. .. o+

s S Pain ['.asuu\j

- = /”
polytrauma patient have two rib fracture. s &z
= More common in adults , common in elderly.
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= Logalized pain, tenderness . o e i b o dengl
o Pain worse with palpation. N
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= Pain worse with coughing, deep breathing .
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* Management
= Analgesia is essential in treatment (Multi Modal

Pain Control Strategy ). B & \E; v

= High concentration of 02.. & potm e
= Positive pressure ventilation..-

Ls 3o expand +ne Vung .

= Deep Breathing Analgesia. .-
BQplp I Cs TP

= Non-circumferential splinting.
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= Two or more adjacent ribs fractured in two or

mFre places.
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=/, A segment of the Chest Wall does not have
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S/S of flail chest

Shortness of breath. .
Paradoxical movement with respiration..-

Geonvnion

Bruising , swelling. —
Crepitus.—

G e docd elicsd i¥ . [ Bleeslingd) o w5 2k Wb 43 D

May not be obvious soon after injury.
80% Ineeds ICU\admissions, 50% need ETL.\ =
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Treatment of flail chest

ABC'’s with C Spine control as indicated.
High flow humidified O2.

Monitor patient for signs of pneumothorax or
tension pneumothorax.

Adequate analgesia.

Adequate ventilation, and careful fluid
resuscitation.

Use gloved hand as splint till bulky dressing
can be put on patient.



ilip slide

Bulky Dressing for splint of Flai
Chest

®Use Trauma bandage
and Triangular

Bandages to(splint ribs)
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Sterna I fra Ctu re — appeans in latela) view oL chusH

nv-3 A\namsd y CV- FAsT - Xy~ Us Zg’z‘b's’ XeA-
. Blunt trauma is leading cause (steering wheel

_A_ry )deceleration injury and blunt chest

uma 5% in MVC. JRREIREtE
el
= 25% of sternal fractures are isolated.

» Blunt Cardiac Injury (cardiac contu5|on)@o
eaal 4o ECG chhan s - ~ACRMA_ MY _Mbﬂ:.
« Lateral chest x-ray is dlagnos o ercis
=« Seat belt injury increase its
Incidence, but decrease severity.
=« [reatment : Is conservative most

cases analgesia is essential.
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Simple pneumothorax

CiBane pt aek in casge dystress — drended Conta vadive. it

= May be spontaneous.
= Usually self correcting.
» S/S: Chest pain ,Dyspnea,

Tachypnea, Decrease breath|

sounds in the affected side.
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. O%en in lung Tissue that leaks air in to Pleural Cavity.
Blunt thoracic trauma is usual cause.
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Muscle layers  Fat  Skin

Collapsed lung

Pneumothorax

Visceral Parietal
pleura pleura

Simple Pneumothorax. Pneumothorax results from air entering the potential space between the visceral and parietal pleura.
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Treatment of simple( closed) pneumothorax

G Rest 4w X preswetinrak i insecdion A st Anle Lifwe see bubbels indlicade Sefiows
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m‘aﬁﬂny pneumothorax is Best Treated with Chest Tube

placed in the fifth intercostal space, just anterior to
the midaxillary line .

= Observation and aspiration of a small,
asymptomatic pneumothorax may be appropriate
decision.

= After inserting a chest tube and connecting it to an
underwater seal apparatus with or without suction,
a chest x-ray examination is done to confirm appropriate

placement and re-expansion of the lung.




Chest tube Insertion




Chest Tube Indication for Insertion

- 'F|qumatic

pneumothorax

" Traumatic
Hemothorax.

= Drainage of
empyema.

= Post thoracotomy.




Pneumothorax

Airin pleural space

Open

~

Tension
pneumothorax

Alrin pleural space Increasing
and unable 1o escape

The pleural cavity
pressure Is < the
ospheric

The pleural cavity
pressure is = the
atmospheric
pressure

The pleural cavity
pressure is > the
atmospheric pressure




Complication of CHEST Insertion

m q_emorrhage.
= Damage of Intercostal Vessels and Nerves.

= Lung and Mediastinal injury

= Infection




o Atmosphere
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Suction Qutlet
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Y

Water Seal (WS)
Chamber

Collection
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Atmospheric Vent
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Suction Control

Water Seal (WS)
Chamber
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Collection
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To Patient




Tg.help remove air from the pleural space,
bt to exceed -20 cm suction, om the
fed to Wall Suction: Chest Drainage Unit atient
Filtered rqom air ——
is drawn into the

Suction Control
Chamber to ensure) L : 3 <=
that the amount of ‘
suction does not |

exceed-1

20 cm -

chamber
for
additional

chamber dr‘:iﬁge Blood/fluid drained
for from the patient’s
additional pleural space: ‘
S fluid
drainage Air evacuated from
the patient's O
o pleural space: V
O ol Air drawn from room
oA to maintain added
1 &7 suction at 20 cm @

Suction Water Fluid Sterile saline or
Control Seal ! Collection Sterile water
Chamber ' Chamber Chambers




Distance below

>‘water Is equal to
negative pressure
generated when
suctnon is applied

Underwater Manometer
seal bottle bottle




Open Pheumothorax

(; Wungy expanbion a3 GPCWAY tube LSy ad e TLp3 - nh 5o Vasstine Guuze cuS_ Lad B 5 a3 sl as

= Opening in the chest wall that allow air into
pleural cavity.

=« Causes lung to collapse due to increase pressure in
pleural cavity.

=« Equilibration between ITP and Atmospheric
pressure is Immediate.




Collapsed lung

Pneumothorax

Sucking
chest wound




S/S of Open Pneumothorax

= Dyspnea Hypoxia and Hypercarbia.

=« Sudden sharp chest pain.

=« Decrease breath sounds on affected side.
= Red bubbles in expiration from wound.

» Surgical Emphysema (Subcutaneous Emphysema).

Accumulation of air in SC fat from pressure of a|r |n
pleural cavity from Neck to G R







Bl FIGURE 4-4 Dressing for Treatment of Open Pneumothorax.
Promptly close the defect with a sterile occlusive dressing that is large

enough to overlap the wound’s edges. Tape it securely on three sides
to provide a flutter-valve effect.




Management of OP

Ensure patent air way .

Cltse the chest wall defect with occlusive
dressing with petrolatum gauze.

Place patient in sitting position.
Monitor respiration.




"Asherman Chest Seal® "




Tension pneumothorax

= Air build in pleural space with nowhere for air
terescape.
= Result on collapse of lung in the affected side

which cause pressure on the other lung
mediastinum, and great vessels.

Tension Pneumothorax Tension Pneumothorax Tension Pneumothorax
Each time we inhale,

¢ lung collapses further. There
is no place for the air to

Each time we inhale,
the lung collapses further. There
is no place for the air to

The trachea i

el pushed to

R \/ escape.. \\/' escape.. the good side
\

Heart is being

compressed

- — y




Collapsed lung

Pneumothorax

B FIGURE 4-1 Tension Pneumothorax. A “one-way
valve” air leak occurs from the lung or through the
chest wall, and air is forced into the thoracic cavity,
eventually collapsing the affected lung.




S/S of Tension Pneumothorax
« Anxiety, Restlessness.

- Severe Dyspnea.

« Absent Breath Sounds in affected side.
« Tachypnea.

« Tachycardia.

= Poor color.

« JVD

=« Accessory muscle use.

= Narrow Pulse Pressure

« Hypotension.

= Tracheal deviation.



Tension Pneumothorax

Air pushes over
and collapses lu
Air
outside

lung from
wound

ressed not able
to pump well



Tension Pheumothorax

The trachea 15
pushed to
the good side

I\ Heart is being
i compressed

~




Management of TP
Ensure open air way
D?compress the affected side.

Management
Needle chest decompression.

4™ intercostal space anterior axillary line.

- FOAMcast

ANTERIOR
AXILLARY

Avg depth 3. 42cm

(2.82-4.05) i

MID
CLAVICULAR

Avg depth: 4.28cm

(3.9-4.7)







TABLE 4-| DIFFERENTIATING TENSION PNEUMOTHORAX AND MASSIVE HEMOTHORAX

BREATH
CONDITION SOUNDS

Tension Decreased or

oneumothorax  absent

Massive Decreased

hemothorax

PERCUSSION

Hyperresonant

PHYSICAL SIGNS

TRACHEAL
POSITION

Deviated awaly

Midline

NECK VEINS

Distended

Collapsed

CHEST
MOVEMENT

Expanded
immobile

Mobile




Cardiac Tamponade

Cardiac tamponade is compression of the heart by an
accumulation of fluid in the pericardial sac PS.

eased cardiac output due to decreased Venous
return as PS cannot expand any more.

The human pericardial sac is a fixed fibrous structure,
and a relatively small amount of blood can restrict
cardiac activity and interfere with cardiac filling.

Cardiac tamponade most commonly results from
penetrating injuries, although blunt injury also can
cause the pericardiymtofill wit

—

pericardial sac




Cardiac tamponade

s Beck’s Triad
® Mt+ﬁ|Ed heart sounds.

® Distended neck veins. Not always present

® Hypotension.

Left Tension Phneumothorax may mimic CT.

FAST 1s 90—95% accurate in accurate in diagnosis

Cardiac Tamponade.

May takes time to appear(RE FAST is necessary).

When CT is diagnosed, emergency thoracotomy
or sternotomy should be performed ASAP.

PerlcardlocenteSIs should represent a life saving

Y . D .



Cardiac Tamponade

Pericardial sac

B

B FIGURE 4-6 Cardiac Tamponade. A. Normal heart. B. Cardiac tamponade can result from penetrating or blunt injuries that cause the
pericardium to fill with blood from the heart, great vessels, or pericardial vessels. C. Ultrasound image showing cardiac tamponade.




Cardiac tamponade




Pericardiocentesis

® Using aseptic technique, Insert at least
3” needle at the angle of the Xiphoid
Cartilage at the 7" rib

® Advance needle at 45 degree towards
the clavicle while aspirating syringe till
blood return 1s seen

® Continue to Aspirate till syringe is full
then discard blood and attempt again
till signs of no more blood



Pericardiocentesis







Hemothorax

=« Occurs when pleural space fill with blood.

= Usually from laceration of blood vessel in
thorax.

Hemothorax Hemothorax Hemothorax

Where does the blood come

May put pressure on the heart

1 Clip slide



S/S of hemothorax
2 APxiew.

= Tachypnea.

= Signs of shock.

= Frothy bloody sputum.

= Diminished breath sounds on affected side
= Tachycardia.



Treatment of Hemothorax

« Establish air way high 02 flow.
= Drainage by chest tube.
= Thoracotomy.

/
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Blood In

pleural space

Chest tube
drains fluid from
pleural space




Massive hemothorax

2 M_?Le than 1.5 liter of blood in pleural cavity.

= Continuing blood loss (200 mL/hr for 2 to 4
hours).

= Persistent need for blood transfusion is an
indication for thoracotomy.



PRINMARY SUR

Partially collapsed lung
Parietal pleura

Visceral pleura

Blood in
pleural space

Bl FIGURE 4-5 Massive Hemothorax. This condition
results from the rapid accumulation of more than
1500 mL of blood or one-third or more of the
patient’s blood volume in the chest cavity.




Pulmonary contusion

= A pulmonary contusion is a Bruise
of the lung, caused by Thoracic
Trauma.

= Blood and other fluids accumulate
in the lung tissue, interfering with
ventilation and potentially leading to FSie

hypoxia. Alveoli
= Pulmonary contusion can occur ==
without rib fractures or flail chest in

children.

= Can be fatal and develop Over Time
leading to respiratory failure.




Component of pulmonary contusion

Pulmonary
Hemorrhage




