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Traumatismo Toracico
Numeros

20- 25% causa direta de morte (1
Aumenta
Poli trauma ( 50%)
Envolvimento cardiaco ou grandes vasos

Representa cerca 18% superficie corporal
Estruturas importantes

(1) Ludwig C, Koryllos A. Management of chesttrauma. J Thorac Dis. 2017 Apr; 9(Suppl 3): S172-S177.
(2) Feng Lin FC, et al. Morbidity, mortality, associated injuries, and management of thoracic trauma. J Chin Med Assoc. Vol 79, Issue 6, June 2016, P329-334
(3) LoCicero J; Mattox KL, Epidemiology of chest trauma. Surg Clin North Am. 1989; 69(1):15-9 (ISSN: 0039-6109)



Traumatismo Toracico

Etiologia

Cardiovascular Injuries

Skeletal Injuries

Visceral Injuries

Aorticrupture
Cavalinjury
Pericardial effusion/tamponade

Subclavian artery injury
Intercostal artery injury

Commotio cordis
Cardiaclaceration

Flail chest

Rib fracture
Sternoclavicular fracture/dislocation

Scapular fracture
Clavicular fracture/dislocation

Vertebral or spinalinjury

Ruptured diaphragm
Pulmonary contusion
Hemothorax
Tracheobronchial injuries
Esophageal injury
Pneumomediastinum



Traumatismo Toracico
Etiologia

10-20% traumatismo
toracicos
15-30% necessidade de

cirurgia

Penetrantes

Contundentes &

80-90% traumatismo toracicos
<10% necessidade de cirurgia



Traumatismo Toracico
Penetrantes

» Aapresentagao pode variar amplamente, desde doentes
estaveis llcom poucas queixas até instabilidade
hemodinamica que necessitam de intervengdes imediatas
life-saving.

» As estruturas toracicas sob risco de trauma toracico

penetrante incluem:
— parede toracica (incluindo pediculos neurovasculares intercostais),
—  Pulmdes
— arvore traqueobronquica
—  Coragéo
— Aorta e grandes vasos toracicos
— Esofago, diafragma
— MO, vértebras toracicas e ducto toracico.




Traumatismo Toracico
Penetrantes

Sintomas/sinais consistentes com les&o grave incluem:

—  Sinais vitais anormais (FC, TA, SpO2, etc..)

— Dispneia

—  Dor toracica pleuritica

— Sensagao de corpo estranho na garganta ou disfonia
— MV diminuido e Enfisema SC

— Distenséo venosa jugula.

A avaliacéo inicial devera seguir o ABC do ATLS.

EOT imediata em doentes com tamponamento pericardico ou
PNTX hipertensivo pode exacerbar a hipotensdo e causar
colapso cardiovascular. Portanto, sempre que possivel, a
evacuacdo do derrame pericardico ou descompressao do
pneumotorax deve ser realizada primeiro.
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Traumatismo Toracico

Best Pract Res Clin Anaesthesiol. 2009 Sep;23(3):343-62.

Ultrasound in trauma.

Rippey JC1, Royse AG.

# Author information

Abstract

Point-of-care ultrasound is well suited for use in the emergency setting for assessment of the trauma patient. Currently, portable
ultrasound machines with high-resolution imaging capability allow trauma patients to be imaged in the pre-hospital setting, emergency
departments and operating theatres. In major trauma, ultrasound is used to diagnose life-threatening conditions and to prioritise and
guide appropriate interventions. Assessment of the basic haemodynamic state is a very important part of ultrasound use in trauma, but
is discussed in more detail elsewhere. Focussed assessment with sonography for Trauma (FAST) rapidly assesses for
haemoperitoneum and haemopericardium, and the Extended FAST examination (EFAST) explores for haemothorax, pneumothorax and — el
intravascular filling status. In regional trauma, ultrasound can be used to detect fractures, many vascular injuries, musculoskeletal
injuries, testicular injuries and can assess foetal viability in pregnant trauma patients. Ultrasound can also be used at the bedside to
guide procedures in trauma, including nerve blocks and vascular access. Importantly, these examinations are being performed by the

treating physician in real time, allowing for inmediate changes to management of the patient. Controversy remains in determining the _
best training to ensure competence in this user-dependent imaging modality.

L Complete Primary Survey: D and E

Ressources

[
no need for surge .
gery . yos ‘ unstable

|
i Absolute DCS Criteria

» Doentes com trauma penetrante em PCR ou peri-PCR
podem beneficiar de uma toracotomia de emergéncia.

o

Systolic blood pressure <7DmmHg, core temperature <35°C,
PH <7.2 or base deficit >8, lactate >Smmol/, cosguiopathy,
blood s )

load (1S5 >36) and expacted time of surgery >S0min



Traumatismo Torax
Contundentes

O tratamento inicial do
trauma toracico contuso
segue também os
principios ATLS.

A respiracao (B) pode ter
prioridade sobre as vias
aéreas (A) se houver um
pneumotorax hipertensivo.

Blunt chest trauma in adults ED management algorithm

| Hemeodynamically stable?l

No¢

Trauma resuscitation

presence of extrathoracic injury

Assess mechanism,

Evaluation includes:

- FAST exam including
thoracic evaluation

- AP supine CXR
- ECG

¢Ye5

High-risk mechanism
or significant injury
identified by
initial examination?

Yes l

-

Management of life-threatening
thoracic injuries based on findings:

Loss of pulses in ED,

>20 mL/kg blood

or chest tube output —3» ED thoracotomy

Initial evaluation includes: Secondary survey

- FAST exam including
thoracic evaluation

- AP supine CXR

PA + Lateral CXR if
ANY concerns

ECG if elderly or

- ECG possible heart disease
Absent bre'ath' Needle Immedi_ate management
sounds, or unilateral —» as required
—— thoracostomy
absent or diminished —
breath sounds, or ( Ab"|°"“a| ﬁndmgus?_
CXR shows PTX eg, pulmonary contusion,
Tube thoracostomy rib fractures, flail chest
Pericardial effusion pneuomothorax)
by US with suspected —» Pericardiocentesis
tamponade Yes No
EXR:S?WS significant _ 7 pe thoracostomy
emothorax Appropriate If patient )
+ v treatment asymPtomahc
- - Further evaluation can discharge
Persistent hemodynamic High speed deceleration as indicated, If patient
instability or blood loss? mechanism or'si_gniﬁcant generally including has symptoms
chest wall injury? chest CT* may observe
Yes No | and repeat
Yes ¢ * No exam/CXR
OR
thoracotomy Chest CT PA + Lateral CXR
L—— | angiography
or TEE*

Yes

Abnormal findings?

No




Traumatismo Toracico

Abordagem ATLS

Abordagem Inicial
LesOes Potencialmente Fatais

A — Airway
B- Breathing
C- Circulation

Obstrugdo da via aérea
Pneumotérax hipertensivo
Pneumotérax aberto
“Flail chest”

Hemot6rax macigo

Tamponamento cardiaco

A+B+C

O O W



Traumatismo Toracico

Abordagem ATLS

Abordagem Secundaria
LesOes Potencialmente Criticas

Vigilancia

Tratamento conservador
Drenagem Toracica
Correcao cirurgica

Pneumotoérax simples

Hemoto6rax

Contusdo pulmonar

Lesdo da arvore traqueobrdnquica
Contusdo cardiaca

Disrupgdo traumética da aorta
Rutura diafragmaética

Lesoes penetrantes do mediastino
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Abordagem ATLS

Obstrucao Via Aérea
Lesdao Traqueia ou Bronquio

A\



Traumatismo Toracico
Abordagem ATLS

Tension pneumothorax

7 . . Trachea
Pneumotoérax Hipertensivo N

Pleural space —_~

Tracheal shift

% Collapsed lung
/B \

«———Air in pleural
space

Chest wall —

EXPANDED
LUNG

Symptoms of tension pneumothorax may include
Chest pain Rapid heart rate Anxiety
Shortness of breath Shallow breathing Blue or ashen skin
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Abordagem ATLS

Pneumotorax Hipertensivo

Descompressao Imediata
Drenagem Toracica
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Abordagem ATLS

Pneumotodrax Aberto

Potencial de Pneumotdrax hipertensivo
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Abordagem ATLS

Pneumotorax Aberto

Encerramento provisorio ( Incompleto)
Drenagem Toracica
Encerramento definitivo
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Traumatismo 1
Abordagem ATLS

P
o

Flail Chest/ Vollet Costal A



Journal of Thoracic Disease, Vol 10, Suppl 8 April 2018

Tra u matis mo TO réc iC‘ Table 1 Potential benefits of CWS

Abo rd ag e m ATLS Shortened duration of mechanical ventilation

Decreased incidence of pneumonia

Flail Chest/ Vollet Costal Decreased need for tracheostomy
Shortened ICU length of stay

) _ Shortened hospital length of stay

Decreased mortality in patients with flail chest

Chest wall stabilization in trauma g, return to work

Jose Ribas Milanez de Campos', Thomas W. White? ~ Cost effectiveness

'Division of Thoracic Surgery, University of Sao Paulo, Sao Paulo, Brazil; Decreased use of narcotics
Lake City, Utah, USA . - .
Contributions: (I) Conception and design: All authors; (IT) Administrative Earlier mobilization

(IV) Collection and assembly of data: None; (V) Data analysis and interpre

CWS, chest wall stabilization; ICU, intensive care unit.

manuscript: All authors.

Correspondence to: Prof. Dr. Jose Ribas Milanez de Campos. Division of Thoracic owgery, vinversity v vau rawo, oau 1 awo, prazi, cauau: juvasssusp.uor.
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Abordagem ATLS

Hemotorax Macico

e 1500 imediato
* >250/h (3 horas)
Transfusoes
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Abordagem




Traumatismo Toracico
Abordagem

Tamponamento Cardiaco
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Abordagem

Tamponamento Cardiaco

)L




Traumatismo Toracico
Abordagem

Tamponamento Cardiaco

- Janela Pericardica
-  Esternotomia Mediana

SE HD Instavel:
- Pericardiocentese
Emergente




Analysis of trauma patient survival following emergency department thoracotomy

Number of Hospital % (95%
studies survival CI)

Injury mechanism

] r ] .
Penetrating injury 64 674/6390 10.6 (9.8-11.3) )
ra u m a I S m o O ra c I c O Percentage of surviving penetrating trauma patients 35 282/312 Q0. ~7-93.3)

neurologically intact post-EDT

Gun shot wounds 44 213/2966 7.2 (6.3-8.2)

Abo rd a g e l I I Stab wounds 44 302/1907 15.8 (14.3-17.5)

Blunt injury 42 50/2172 2.3(1.7-3.0)

Percentage of surviving blunt trauma patients 8 19/32

Toracotomia EMERGENCIA

Primary injury location

Cardiac 24 250/1449 173 (15.4-19.3) )
Thoracic 27 222/2117 10. TZ2-11.9)
Abdominal 22 60/856 7.0 (5.4-8.9)
Neck or extremity 8 9/128 7.0 (3.5-12.5)

Physiologic predictors

Prehospital CPR
Yes 9 22/425 5.2 (3.4-7.6)
No 8 41/301 13.6 (10.1-17.9) )

ED signs of life

 ———
Yes 35 290/1523 19.0 (17.1-21.1) )

No 33 62/2166 2.9(2.2-3.6)

ED cardiac rhythm

Asystole 8 10/382 2.6 (1.4-4.6)
Pulseless electrical activity 3 17/152 m
Sinus 3 21/63 < 33.3 (22.6-45.6) >
Other 5 4/83 m
ED vital signs
Yes 25 241/1382 17.4 (15.5-19.5)
No 35 135/3516 3.8 (3.2-4.5)
Overall
EDT hospital survival 71 871/10,238 ( 8.5 (8.0-9?
EDT neuro intact hospital survival a7 408/6746 3 75-0.0)

Percentage EDT survivors neurologically intact 45 466/544 85.7 (82.5-88.4)




Traumatismo Toracico
Abordagem

EMERGENCIA — Toracotomia - INDICACOES

» Doente apresenta/ava sinais de vida na rua ou hospital (=
PCR presenciada) E

— respiragdo espontanea, pulso carotideo palpavel, PA mensuravel,
atividade elétrica cardiaca, resposta pupilar e movimentos das
extremidades

* Trauma toracico penetrante HD instavel (apesar da ressuscitagao
fluidica adequada) OU PCR <15 min (TT contundente PCR <10m), E

 Cirurgido toracico ou de trauma disponivel <45 minutos



Traumatismo Toracico
Abordagem

CONTRAINDICACOES/FUTIL

* Sem pulsoou TA na rua (PCR Nao presenciada)

» Assistolia como ritmo de apresentacéo (na auséncia de
tamponamento pericardico)

* PCR prolongada (>15 minutos) em qualquer momento
» Lesdes macicas ou ndo compativeis com a vida

* Sem cirurgido toracico ou de trauma em <45 minutos




Traumatismo Toracico

Abordagem ATLS

Ay severe Tragma

I Cardio-croulatory Arrest ]

" Ry
¥ penetratng <« 1S mnof OM
FMont < 30 min of O

—

CAin ER during

’ .
SBP<60/Extremis DC Resuscitation

Penetrating

Trauma
Blunt ]
; [P Abdomen/Pelvis =
first Laparotomy/REBOA
Massive TBI
Age Grey zone* Grey zone*
Comorbidities

PEA
US: cardiac
contraction

Grey zone*

Asystole
US: No cardiac
contraction,
No pericardial
effusion

Traumatismo Cardiaco & Pulmonar

Grey zone*

\

Hemodynamicaly
Umtadie
<90 560

1

= O @

Bt Trauma I Follow ATLS protocols
l (Thorack Drainage / PPP / LAP)
Therax / -m
Ther-abd [ EFAST/ CXR / PR ]
(L4 Immediste aparotomy / Pericardial tamponade / Pelvic XR «
(TOC and/or ADC) consider (AT Matsve Hemothor ax with OXR and E-FAST -
@ REBOA and/or

PPP and UF




erform the Clamshell incision in 5§k ,jusﬂw the nig









Traumatismo Toracico
Trauma Cardiaco

Cardiac injury scale

Grade Injury description

I L Blunt cardiac injury with minor ECG abnormality (nonspecific ST or T wave changes, premature atrial or ventricular contraction, or persistent sinus tachycardia)

[Blunt or penetrating pericardial wound without cardiac injury, cardiac tamponade, or cardiac herniation

S —

tial cardiac wound up to but not ext

111

11 L Blunt cardiac injury with heart block or ischemic changes without cardiac failure
P
l Blunt cardiac injury with sustained or multifocal ventricular contractions

="

Blunt or penetrating cardiac injury with septal rupture, pulmonary or tricuspid incompetence, papillary muscle dysfunction, or distal coronary artery occlusion without cardiac failure

BteTreper . TOTrTTiEhT e T

Blunt cardiac injury with cardiac failure

)

Penetrating tangential myocardial wound up to but not through endocardium, with tamponade

v Blunt or penetrating cardiac injury with septal rupture, pulmonary or tricuspid incompetence, papillary muscle dysfunction, or distal coronary artery occlusion producing cardiac failure
Blunt or penetrating cardiac injury with aortic or mitral incompetence

Blunt or penetrating cardiac injury of the right ventricle, right or left atrium

\% Blunt or penetrating cardiac injury with proximal coronary artery occlusion
Blunt or penetrating left ventricular perforation

Stellate injuries <50 percent tissue loss of the right ventricle, right or left atrium

VI Blunt avulsion of the heart

Penetrating wound producing >50 percent tissue loss of a chamber
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Trauma Cardiaco

Suspeitade Contusdo

Cardiaca

ECG12 deriv
+
Troponinas

ECG Normal
+
Troponinas Normais

- HD Estével - HD Instavel
-<55anos ->55anos

- S/ HxD. Cardiaca - HxD. Cardfaca

lonitorizagdo Cardiaca (24

+
Troponinas Elevadas

ECG Normal

Monitorizagdo Cardiaca
(24h-48h) +Troponinas|
Seriadas

ECG Anormal “denovo” ECG Anormal “denovo”

+ +

Troponinas Elevadas Troponinas Normais

Monitorizagdo Cardiaca
(24-48h)

HD Estével

Instabilidade HD

+

ArritmiaPersistente

L

SupportiveCare

TAC/RMN Cardiaca (EAMvs CC)
CAT+/- Anticoag
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Trauma Cardiaco

Cardiac injury scale

Grade Injury description

I Blunt cardiac injury with minor ECG abnormality (nonspecific ST or T wave changes, premature atrial or ventricular contraction, or persistent sinus tachycardia)

Blunt or penetrating pericardial wound without cardiac injury, cardiac tamponade, or cardiac herniation

I Blunt cardiac injury with heart block or ischemic changes without cardiac failure

Penetrating tangential cardiac wound up to but not extending through endocardium, without tamponade

II1 Blunt cardiac injury with sustained or multifocal ventricular contractions

Blunt or penetrating cardiac injury with septal rupture, pulmonary or tricuspid incompetence, papillary muscle dysfunction, or distal coronary artery occlusion without cardiac failure

Blunt pericardial laceration with cardiac herniation

DTt Uyt T eaT e fattre

Penetrating tangential myocardial wound up to but not through endocardium, with tamponade

v Blunt or penetrating cardiac injury with septal rupture, pulmonary or tricuspid incompetence, papillary muscle dysfunction, or distal coronary artery occlusion producing cardiac failure

Blunt or penetrating cardiac injury with aortic or mitral incompetence

[ BT Or penetratng cararac Mmyury or the rgnt Ventricie, TIgnt or 1ere acriam

Y Blunt or penetrating cardiac injury with proximal coronary artery occlusion
Blunt or penetrating left ventricular perforation

Stellate injuries <50 percent tissue loss of the right ventricle, right or left atrium

VI Blunt avulsion of the heart

Penetrating wound producing >50 percent tissue loss of a chamber




Traumatismo Toracico
Conclusdes
1. Importantes no contexto de traumatismo isolado e politrauma
2. Abordagem sistematizada de acordo com etapas de gravidade — ATLS
3. Equipas de emergéncia devidamente treinadas e equipadas

4. A maioria dos casos sao simples e resolvem-se apenas com vigilancia
ou procedimentos minor ( drenagem toracica)



RESEARCH ARTICLE

Comparative Effectiveness of Emergency
Resuscitative Thoracotomy versus Closed
Chest Compressions among Patients with
Critical Blunt Trauma: A Nationwide Cohort
Study in Japan

Trau
Aborg

Kodai Suzuki'*, Shigeaki Inoue?, Seiji Morita?, Nobuo Watanabe?, Ayumi Shintani?,
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trauma [ 14, 24-30]. In a large retrospective meta-analysis based on 25 years of published data,
Rhee et al. described 24 studies that included a total of 4,620 ERT cases [16]. These data showed
an overall survival rate of 7.4%, with normal neurological outcomes in 92.4% survivors. Fur-
thermore, the survival rate was higher for patients with penetrating trauma (8.8%), particularly
cardiac injuries (19.4%) and stab wounds (16.8%), than for those with blunt trauma (1.4%)
[16]. The American College of Surgeons’ Committee on Trauma reviewed 42 studies that
included 7,035 ERT cases in its Practice Management Guidelines for Emergency Department

Tharacntomy Thece Aata chowed an averall ciirvival rate af 7 R04 and ctirvival ratec af 11 204



