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ECHO assessment of the trauma
patient

Papageorgiou Hospital Thessaloniki

Critical points in the multiple trauma
patient

e Early diagnosis in the E.D — FAST

e Lung evaluation
e Pneumothorax
o Pleural effusion

o Cardiovascular evaluation
e Fluid responsiveness
e Heart trauma
o Aortic evaluation

e E.D

e O.R

o Recovery Room

Perioperative ECHO

Non-invasive

Accurate

Inexpensive, rapid

Easily repeated

How is Emergency Ultrasound Different?

e Designed to answer a
simple clinical question at
the bedside

e Highly focused

o Limited exam

e Goal directed exam

e Critically time dependent

In a disease in which there
is a golden hour, every
minute counts!

e ICU
No contraindications
Why Ultrasound in Trauma? FAST Exam
Focused Assessment Sonography in Trauma
TIME CRITICAL! e Exam is focused/targeted

e not performing a complete survey
e goal is to diagnose hemorrhage
e not sensitive for identification of organ injuries

“Average examination time 2.5 minutes.”
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Goal of FAST Exam

® Detection of free intraperitoneal and pericardial fluid in
trauma

® Areas evaluated for hemorrhage
® Peritoneum
® Pleura
® Pericardium

Hemorrhage

® |n most trauma patients

® if hemorrhage is above
the bony pelvis, it will
flow superior (cephalad)

o if below, it will flow
inferior (caudad)

When is it Performed? Primary Views

Life-threatening Emergencies

® Blunt abdominal trauma

® Penetrating torso trauma \

® Abdominal pain of unclear o
etiology

Trauma in pregnancy

RUQ
Unexplained hypotension ﬁ cost NQ
|
Suprapubic

FAST Exam — Subcostal View

« Detection of cardiac activity

« Asses global function

« Evaluate for pericardial
effusion or tamponade

Pericardial Effusion

FAST Exam — Morrison’s Pouch

FAST Exam — Morrison’s Pouch

"
Free Fluid with Pleural Effusion
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FAST Exam — Perisplenic Area

i
Free Fluid Left Upper Quadrant

FAST Exam — Supra-pubic

Positive FAST Exam

i

Septated Pleural Effusion Free Fluid Left Upper Quadrant

Lung and Pleural ECHO Examination

e Ultrasound waves are not transmitted through anatomical
structures filled with air

e Ultrasound waves are transmitted to intra-thoracic structures
only if lung aeration is absent as in
® Lungconsolidation
® Atelectasis
® Pleural effusion

® However, we can use what we see with echo (b-mode or M-
mode) or we don't see or the presence of artifacts to conclude
on the presence of absence of pleural and lung pathology.

B CLINICAL INVESTIGATIONS

74

ic Perfor of A

ative Di

Comy
&
Cbest Radiography, and Lung Ultrasonographby in Acute
Respiratory Distress Syndrome
Daniel Lichtenstain, M.D. van Goldstein, M.D. f Eric Mourgeon, M.D.,t Philippe Cluzel, M.D., Ph.D. %
Philiope Grenier, M., Jean-Jacques Rouby, 1.0, P.D|

Auscultation
61% Pleural effusion
36% Pulmonary consolidation

Chest X-ray
47% Pleural effusion
75% Pulmonary consolidation

Lung ECHO
93% Pleural effusion
97% Pulmonary consolidation

CT: gold standard

Probe position
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Normal examination Normal examination

B-mode, Pleural line —Lung sliding M-mode,  The seashore sign

o1 PapacEORGIOU 10, -

Incomplete Pneumothorax — Lung point Pleural diseases — Pleural effusion

The “lung point”’: an ultrasound sign
specific to pneumothorax

M -mode B - mode

Evaluation of the cardiovascular system Methods of preload assessment

Static indices
eCVP

® Evaluation of preload — fluid responsiveness
® PAOP

® Heart trauma

Dynamic indices

® Evaluation of the thoracic aorta ® Pulse Pressure Variation (PPV), or Stroke Volume
Variation (SWV)

® |VC collapsibility

® 2D ECHO of the heart chambers
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Dynamic indices - PPV

Static indices CVP-PAOP
Relation between Respiratory Changes in Arterial
Pulse Pressure and Fluid Responsiveness in Septic

Cardiac ﬁlllr?g pressures are not appropriate “to predict Patients with Acute Circulatory Failure
hemodynamic response to volume challenge* FHEDERIC UICHARC, SANDRIE BOUSSAT, DENUS CHEILA, HACIA ANGUEL, ALAI MERCAT, S LECARBENTIE,
CHRISTIAN RICHARD, TICHAEL R, PINSKY: and IEANLOUIS TEBOUL

David Osman, MD; Christophe Ridel, MD; Patrick Ray, MD; Xavier Monnet, MD, PhD; Nadia Anguel, MD; AmJ Respir Crit Care Med 2000. 162:134-138

Christian Richard, MD; Jean-Louis Teboul, MD, PhD

el

PPmax

Crit Care Med 2007 Vol. 35, No. 1

Airway Pressure

14 P
12 7 ppmin
; 10 £
O g 5 ] [
6 £
4 2 l\
2 o
0 e

PPV(%) = (PPmax — PPmin) *100/PPmean

Dynamic indices - PPV IVC collapsibility

The respiratory variation
in inferior vena cava diameter as a guide
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Before treatment After treatment e Heart contusion

e Penetrating Heart trauma

e Tamponade

80



76-82 ME SELIDARITHMHSH.QgXp

22/8/2012 11:11 Page 81

Heart contusion

Rapid diagnosis
e Hypokinesia

e |VSrupture or hematoma
e Valve destruction

e Hemopericardium

e Tamponade

Penetrating heart trauma - Statistics

e Trauma is the third cause of death in the US(150.000 lives/year)

e Cardiothoracic injury represents 25% of deaths following trauma due to
cardiac or great vessel injury

e 25-30.000 deaths from gunshot or stub wound
o 10% of these deaths are the result of penetrating cardiac trauma

e latrogenic cardiac injuries (Pacemaker, CV catheters, cardiac catheters)

Stupid accidents

Etiology of cardiac penetration

e The frequency of of involvement of the heart chambers in penetrating injuries
is proportional to the area of the anterior chest wall that they cover

RV 43 %, LV 33%, RA 14%, LA 5%

The coronary arteries are involved in 3-4,4 % of the cases, the LAD isinjured in
87% of the cases

Clinical manifestations

o Gunshot cardiac injuries are more frequent and more lethal than
stub wound injuries, with only 11% of the victims arriving alive at
the trauma center compared to 40% of cardiac stub wound.

e The two most common clinical manifestations are

o Hemorrhage hemorrhagic shock

e Pericardiac tamponade

Diagnosis

70% of the Patients with cardiac penetration injury arriving at the trauma
center do not exhibit symptoms suggesting cardiac injury

e Chest X ray unreliable very little diagnostic yield

e EKGisalso unreliable

Cardiac catheterization and angiography is time consuming, not appropriate
for the initial evaluation (Information on valve destruction, coronary vessels,
intracardiac shunts)

Serial ECHO 90% sensitive and 97% specific for the diagnosis of cardiac
penetration
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Stub wound of the Heart

Gunshot of the Heart
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