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Objectives

Identify and evaluate blunt 
chest wall trauma (BCWT) 
associated injuries.

1
Employ effective 
management strategies for 
rib fractures associated 
injuries including 
pneumothorax, 
hemothorax, pulmonary 
contusions, and upper 
intra-abdominal injury.

2
Describe multimodal pain 
management and surgical 
stabilization of rib fracture 
(SSRF)treatment options 
for BCWT.

3



Rib fracture 
associated 
injuries

Pulmonary Parenchymal Injuries

Pneumothorax

Hemothorax

Upper abdominal organ injuries
•Diaphragm 
•Liver
•Spleen 



Chest Wall 
Anatomy

Copywrite @Verywell health

Copywrite @Proceduresconsult



Chest wall 
mechanics

 Inhalation: the ribs move up and out 
while the diaphragm moves down to 
increased intrathoracic volume and 
actively pull air in

 Exhalation: Muscle relax and passively 
expel air



Initial 
Evaluation of 
BCWT

 25y/o helmeted male is brought into the 
emergency room after a motorcycle 
accident. His vitals are HR 110, 
Respirations 35, Blood pressure 90/50, 
pulse ox 88% on 15L facemask. GCS is 15 
and he complains of SOB and left 
posterior shoulder pain. 

 What is your next step?



Initial evaluation

 Stabilize the patient

 ACLS and ATLS!

 What is your next step?

 Physical exam reveals decreased breaths sounds on the left with a 
deviated trachea to the right 





Decompress the 
chest

 Needle thoracostomy

 Finger thoracostomy

 Tube Thoracostomy



Chest x-ray



Imaging 
choices

 CXR

 Ultrasound 
(extended-focused 
assessment 
sonography in 
trauma)

 CT



Pneumothorax

 Do all pneumothorax need decompression?

 Occult Pneumothorax

 One that is identified on CT scan but not on xray

 Imaging has become more detailed



Hemothorax
 Massive hemothorax is one that 

returns greater than 1L on 
initial placement

 Placing a chest tube verse serial 
imaging 

 Need to consider total volume 
of hemothorax

 Risk of empyema with retained 
hemothorax



Tube thoracostomy management

 Connect to pleural system

 Heimlich valve

 Atrium: Water seal, suction

 Chest xray resolution

 Is the lung fully expanded with the patient on water seal?

 Monitor output

 Varies but less then 200 in 24 hours is typically safe*

 Air leak test

 When the patient coughs is their air returned through the chest 
tube 

 If yes, there maybe a pulmonary tissue leak



67 y/o female presents to the emergency room after a fall 
downstairs. Her vitals are HR 90, RR 20, BP 154/90, Pulse oximetry 
94% on 2LNC. She has a history of COPD and is a form 2ppd smoker 
who quit 10 years ago.  Her trauma survey is negative other than 
right anterior chest wall pain that she rates a 4/10.

What do you want to order?



Chest CT results

 Right anterior rib fractures 6-10

 Right pulmonary contusion

 The patient would like to be discharged from the ED as 
she has been waiting for “hours”

 What's the next appropriate step?



Intensive care admission!

 Criteria for admission to hospital

 >65 years of age

 >2 rib fractures

 Criteria for ICU admission

 Coexisting pulmonary compromise

 >3 ribs fractures

 Bilateral rib fractures

 Bilateral or extensive pulmonary contusions seen on initial CT



Additional information

 Incentive Spirometry valve

 Is it over 1000ml?

 Forced vital capacity is it greater the 55%

 Measured by respiratory therapists

 How much air can they forceful exhale after taking the deepest breath possible



Monitoring and predicting outcomes

Assessment Score
Analog pain score ≥
Five

1

Incentive Spirometry 
< 50% predicted 

1

Respiratory Rate ≥ 20 1
Poor cough effort 1
Total 4

Radiological finding Score
First rib Fracture 1
Flail Chest 1
Bilateral fractures 1
≥ Six fractures 1
≥ Three severely displaced 
fractures

1

≥ One rib fractured 
anteriorly, laterally, and 
posteriorly 

1

Total 6

SCARF score
Rib score 



Pulmonary contusions

 Hemorrhage and inflammation cause further destruction

 Contused lung does not function well

 Euvolemic to slightly hypovolemic

 Lasix

 Not just a diuretic, reduces pulmonary vascular resistance and intracapillary 
pressures

 ARDS

 Ventilatory strategies

 Higher levels of pressure support and lower overall tidal volumes 

 6–8 ml/kg of ideal body weight 



Intrabdominal injury 

 Consider a CTA of the abdomen if any evidence of trauma 
to the lower chest/abdomen, if the patient patient is 
stable but was hypotensive prior to resuscitation, or has 
evidence of any rib fractures in the lower segments 9-12

 Organs vulnerable with lower segment rib fractures 
includes:

 Diaphragm injury

 Liver laceration

 Splenic laceration



Multimodal 
pain 
management

Scheduled Tylenol

Scheduled NSAIDs (contraindications: hemorrhage, 
spine/orthopedic injury?)

Muscle Relaxers (avoid benzodiazepines)

Nerve modulators (Gabapentin, pregabalin)

Lidoderm patch

Lidocaine drip (check EKG first!)

Ketamine drip



Anesthesia interventions

Intercostal blocks

• Erector Spinea Plane block
• Less risky with blood thinners
• Good for unilaterally rib fractures

Myofascial plane blocks

• Beneficial for bilateral rib fractures
• Anticoagulation status!
• Risks: Epidural hematoma, Hypotension

Epidural



48 y/o male is road cycling from Boulder to Estes Park and is 
struck by a car. He is brought in via EMS and complains of left 
sided chest wall pain and increased pain with inspiration. 

Vitals: HR 80, RR 18, Pulse oximetry 95% on 2L NC, BP 150/80, 
Incentive spirometry value 2000mls, FVC 65%



Clinical course

 CTA of the chest, abdomen and pelvis 
demonstrated left sided rib fractures 4-9 with ribs 
4-8 demonstrating fractures both laterally and 
posterior along the rib

 Day 2 

 FVC drops to 30% 

 IS declines to 750ml

 Pain score despite ESP catheter placement is 
8/10

 What’s the next step?



Surgical Stabilization of Rib fractures 
(SSRF)

 Best candidates

 Flail chest

 3 more rib fractures

 Failure of conservative management, decline in SCARF score

 Coexisting pulmonary compromise

 Benefits

 Restore chest wall mechanics

 Evacuation of hemothorax



SSRF
 Newer minimally invasive muscle 

sparing techniques

 Allows for INCA at time of surgery

 Cryoablation of nerves

 Post op day 1, they hurt more

 Quicker recovery

 Decreased ICU length of stay

 Decreased ventilator time 

 Decreased disability



Complications of rib fractures

 Decreased pulmonary capacity

 Chronic pain

 Rib non-union 

 Increased disability and days away from work



72-year-old male present to the emergency room after falling off a 
ladder. His vital signs are HR 75, BP 145/68, RR 16, Pulse oximetry 95%. 
His initial chest/abdomen/pelvis CTA demonstrates left sided 5-9 rib 
fractures. The remainder of the trauma survey was negative. What 
further information do you need to gather?

Forced Vital Capacity

Coexisting pulmonary comorbidities

Pain scale

Incentive Spirometry value

All of the above



50 year old hospital day 1 admitted with right sided rib fractures 3-7 and 
a CT tube in place for a right sided pneumothorax is complaining of 6/10 
pain. His current pain regiment consists of oxycodone 5mg every 4 hours 
and methocarbamol 750mg every 6 hours. What would be a reasonable 
addition for his pain management?

Stat consult anesthesia service for ESP or epidural placement 

Scheduled NSAIDS every 8 hours, if no contraindications

Scheduled IV Hydromorphone 0.4mg every hour 

Start Neurontin 900mg every 8 hours

Monitor patient and only increase regiment if his score is a 10/10



Take away

 Not all rib fractures just heal!

 Associated injuries include bleeding or air trapping from 
the lung leading to pneumothorax, hemothorax

 Pain worsens and pulmonary function can decline over the 
first 72 hours post injury

 Need to stay ahead of the game, control pain so the 
patient can keep breathing
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