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TrichotomizingTrichotomizing Rib Rib 
FracturesFractures

Upper Upper 11--33
–– vascular injuries vascular injuries 

Middle Middle 44--99

Lower Lower 1010--1212
–– liver/spleen injuriesliver/spleen injuries



ManagementManagement

pain reliefpain relief
thoracostomythoracostomy
if PPV plannedif PPV planned
disposition disposition 
–– hypoxiahypoxia
–– children children 
–– term pregnancyterm pregnancy
–– elderlyelderly



Flail ChestFlail Chest

definition (3x2)definition (3x2)
–– segment motionsegment motion
–– ““sternalsternal flailflail””
hypercapniahypercapnia/hypoxia/hypoxia
–– pendaluftpendaluft
–– pulmonary contusionpulmonary contusion
20% missed initially20% missed initially
10% mortality 10% mortality 



Flail Chest Flail Chest -- ManagementManagement

prepre--hospitalhospital
–– stabilizestabilize
analgesiaanalgesia
–– epiduralepidural
serial serial ABGsABGs
anticipate intubationanticipate intubation
admit to ICUadmit to ICU



Pulmonary ContusionPulmonary Contusion

parenchymalparenchymal injuryinjury
–– blood/protein leakblood/protein leak
–– peaks at 48peaks at 48--72 h72 h

clinical findingsclinical findings
–– dyspneadyspnea
–– tachypneatachypnea
–– hypoxiahypoxia



Pulmonary Contusion Pulmonary Contusion ––
contcont’’dd

CXRCXR
–– dense infiltratedense infiltrate
–– 1212--24 hrs24 hrs

managementmanagement
–– supplemental oxygensupplemental oxygen
–– selective intubationselective intubation
–– avoid overavoid over--hydrationhydration



SternalSternal FractureFracture

most at SM or midmost at SM or mid--bodybody
lateral CXRlateral CXR
associated injuriesassociated injuries
–– TARTAR
–– BCIBCI
–– ventricular ruptureventricular rupture
reductionreduction
admitadmit



Scapular FractureScapular Fracture

sturdy and mobilesturdy and mobile
other injuries in 80%other injuries in 80%
shoulder immobilizershoulder immobilizer



PneumothoraxPneumothorax

causecause
–– penetration of pulmonary parenchymapenetration of pulmonary parenchyma
–– bleb rupture during bleb rupture during valsalvavalsalva or crushor crush

CXRCXR
–– 2 cm = 20%2 cm = 20%
–– large v smalllarge v small
–– upright, expiratoryupright, expiratory



PneumothoraxPneumothorax

chest tubechest tube
–– large bore if associated large bore if associated hemothoraxhemothorax
–– small bore if large small bore if large pneumothoraxpneumothorax

observation onlyobservation only
–– small small pneumothoracespneumothoraces
–– reliable, healthy, stable patientreliable, healthy, stable patient
–– no mechanical ventilationno mechanical ventilation
–– repeat CXR not worserepeat CXR not worse



Tension Tension PneumothoraxPneumothorax

causecause
–– air leak via a oneair leak via a one--way valveway valve
–– positive pressure ventilationpositive pressure ventilation

progressive progressive mediastinalmediastinal shiftshift
–– impedes venous returnimpedes venous return



Tension Tension PneumothoraxPneumothorax

clinical findingsclinical findings
–– extreme extreme dyspneadyspnea
–– low BPlow BP
–– JVDJVD

–– tracheal deviationtracheal deviation
–– absent breath soundsabsent breath sounds
–– hyperresonancehyperresonance

CXRCXR

kinked
VC



Tension Tension PneumothoraxPneumothorax

needle decompressionneedle decompression
–– long, large bore (10long, large bore (10--16 gauge) 16 gauge) angiocathangiocath
–– second anterior or the fifth lateral second anterior or the fifth lateral 

intercostalintercostal spacespace

thoracostomythoracostomy



HemothoraxHemothorax

causescauses
–– penetration of pulmonary parenchyma penetration of pulmonary parenchyma 
–– injury to injury to intercostalintercostal or internal mammary vesselsor internal mammary vessels
–– pulmonary pulmonary hilarhilar injuries, injuries, 
–– TARTAR
–– myocardial rupturemyocardial rupture

clinical findingsclinical findings
–– dyspneadyspnea, , tachypneatachypnea
–– pleuriticpleuritic painpain
–– absent breath sounds, dullness to percussionabsent breath sounds, dullness to percussion



HemothoraxHemothorax -- continuedcontinued

CXRCXR
–– upright v supineupright v supine

CT more sensitiveCT more sensitive
thoracostomythoracostomy
–– large bore large bore 
–– autotransfusionautotransfusion

thoracotomythoracotomy
–– > 20 ml/kg initially> 20 ml/kg initially
–– >  2 ml/kg/h for several hours>  2 ml/kg/h for several hours
–– refractory shockrefractory shock



Traumatic Aortic Rupture Traumatic Aortic Rupture 
(TAR)(TAR)

shear forceshear force
–– mobile arch mobile arch 
–– fixed descendingfixed descending

sitesite
–– distal to L distal to L subclaviansubclavian
–– avulsion aortic rootavulsion aortic root

survivors (15%) survivors (15%) 
–– intact adventitiaintact adventitia



TAR TAR -- Presentation Presentation 

chest pain radiating to backchest pain radiating to back
dyspneadyspnea
BPBP
–– 50% are 50% are hypotensivehypotensive
–– some have reflex hypertension due to some have reflex hypertension due to 

stretch of aortic sympathetic fibersstretch of aortic sympathetic fibers



TAR TAR -- CXRCXR

wide wide 
mediastinummediastinum
lost aortic knoblost aortic knob
apical capapical cap
rightward rightward 
ETT/NGTETT/NGT
55--10% normal10% normal



TAR TAR -- Helical CTHelical CT

reduce reduce aortographyaortography
risk double contrastrisk double contrast
mediastinalmediastinal
hematomahematoma
–– sensitivity 100%sensitivity 100%
–– specificity 25%specificity 25%



TAR TAR -- AortographyAortography

““gold standardgold standard””
–– before bypassbefore bypass
–– uncovers multiple tearsuncovers multiple tears

indicationsindications
–– high suspicionhigh suspicion
–– CT or TEE abnormalCT or TEE abnormal



TAR TAR -- ManagementManagement

thoracotomythoracotomy
hypertensionhypertension
–– SBP 100SBP 100--120 mmHg120 mmHg
–– esmolol/nitroprussideesmolol/nitroprusside
–– labetalollabetalol



TAR TAR -- PrognosisPrognosis

85% die at scene85% die at scene
15% survive to ED15% survive to ED
–– if undiagnosedif undiagnosed

30% dead in a day30% dead in a day
60% dead in a week60% dead in a week
90% dead in a month90% dead in a month



Blunt Cardiac InjuryBlunt Cardiac Injury

pathophysiologypathophysiology
clinical findingsclinical findings
–– chest pain/tenderness/chest pain/tenderness/ecchymosisecchymosis
–– tachycardia/tachycardia/dysrhythmiadysrhythmia
–– cardiogeniccardiogenic shockshock



BCI BCI -- diagnosisdiagnosis

ECGECG
ECHOECHO
enzymesenzymes



BCI BCI -- ManagementManagement

dischargedischarge
telemetrytelemetry
ICUICU
dysrhythmiasdysrhythmias
shockshock
cardiac arrest:cardiac arrest:



TracheobronchialTracheobronchial
DisruptionDisruption

80% are 2 cm of carina80% are 2 cm of carina
15% mortality15% mortality
findingsfindings
managementmanagement



Penetrating Injuries Penetrating Injuries --
PrioritiesPriorities

treatmenttreatment
–– needle decompressionneedle decompression
–– intubationintubation
–– thoracotomythoracotomy
classificationclassification
–– transmediastinaltransmediastinal
–– central central 
–– thoracoabdominalthoracoabdominal
–– peripheralperipheral



TransmediastinalTransmediastinal WoundsWounds

highly lethalhighly lethal
routine testingroutine testing
–– ECHOECHO
–– aortographyaortography
–– bronchoscopybronchoscopy
–– esophagramesophagram
–– esophagoscopyesophagoscopy



Central Wounds Central Wounds …… the the 
““BoxBox””

routine testingroutine testing
–– ECHOECHO
selective testingselective testing
–– aortographyaortography
–– esophagramesophagram
–– esophagoscopyesophagoscopy
–– bronchoscopybronchoscopy



ThoracoabdominalThoracoabdominal
WoundsWounds

locationlocation
injuriesinjuries
CT/DPLCT/DPL
laparoscopylaparoscopy



Peripheral WoundsPeripheral Wounds

locationlocation
selective angiographyselective angiography
dischargedischarge



Cardiac Cardiac TamponadeTamponade

inflow obstructioninflow obstruction
–– cardiogeniccardiogenic shock without pulmonary edemashock without pulmonary edema

highly lethalhighly lethal
Beck's triadBeck's triad
–– hypotensionhypotension
–– JVDJVD
–– muffled heart soundsmuffled heart sounds

ECGECG
–– tachycardiatachycardia
–– electrical electrical alternansalternans



Electrical Electrical AlternansAlternans



Cardiac Cardiac TamponadeTamponade –– DxDx
and and TxTx

ECHOECHO
–– effusioneffusion
–– RV collapseRV collapse
–– 96% accurate96% accurate

managementmanagement
–– thoracotomythoracotomy
–– pericardiocentesispericardiocentesis

–– pericardiotomypericardiotomy

RV
RA LV

LA



Communicating Communicating 
PneumothoraxPneumothorax

high energyhigh energy
large defectlarge defect
defeats bellows effectdefeats bellows effect
““sucking chest woundsucking chest wound””
severe respiratory distresssevere respiratory distress
managementmanagement
–– flutter valve dressingflutter valve dressing
–– thoracostomythoracostomy
–– ETTETT
–– repairrepair





Esophageal PenetrationEsophageal Penetration

50% mortality50% mortality
findingsfindings
CXRCXR
esophagramesophagram
esophagoscopyesophagoscopy
treatmenttreatment



Air EmbolismAir Embolism

alveolaralveolar--venous communication venous communication 
air in coronary arteriesair in coronary arteries
–– ““box carsbox cars”” signsign
cardiac arrest after intubationcardiac arrest after intubation
managementmanagement
–– left lateral left lateral decubitusdecubitus and and TrendelenburgTrendelenburg
–– thoracotomythoracotomy
–– crosscross--clamp clamp hilumhilum
–– aspirate airaspirate air



Questions?Questions?


