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Thoracic Trauma

• Thoracic trauma is the second most prevalent 
nonintentional injury in the United States and is 
associated with significant morbidity.[1–3]

• In particular, rib fractures occur in up to 10% of 
hospitalized trauma patients and may be associated 
with a mortality of 3% to 13%
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Thoracic Trauma
• An increasing number of rib fractures is clearly associated with 

increased morbidity and mortality [4]. 

• Pain is acknowledged as a contributing element for much of the 
morbidity associated with blunt thoracic trauma,[6][7] and 
optimization of analgesia is an essential component of a strategy 
that uses early mobilization and chest physiotherapy to enhance 
recovery.
• This is especially true with elderly patients who sustain blunt chest 

trauma.  

• Elderly patients with rib fractures have twice the mortality and thoracic 
morbidity of younger patients with similar injuries. 
• Pneumonia, effusion, ARDS

Thoracic Trauma

• Supportive pulmonary measures are aimed at avoiding the 
need for intubation.
• Volume expansion by noninvasive means using incentive spirometry, 

deep breathing, and coughing are important to reduce secretions and 
prevent atelectasis. 

• It has been reported that every 10 percent increase in vital capacity 
after injury was associated with a 36 percent reduction in the 
likelihood of pulmonary complications. 
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Rib Fractures

Bulger, E; Arneson, M; Mock, C; Jurkovich, G. J Truama. 2000.

Thoracic Trauma

• For limited, isolated traumatic rib injuries (<3 fractures, no 
associated injuries), outpatient management with oral 
analgesics and incentive spirometry may suffice. 
• Opiods/NSAIDS-Monotherapy if 1-2 rib fractures

• The presence of ≥3 rib fractures suggests the need for 
hospitalization and inpatient pain management.

• Hospital admission should be considered for any older 
adult (>65 years) patients because of their increased risk 
for complications.
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Thoracic Trauma

• In adults with blunt thoracic trauma, the ideal 
analgesic modality remains uncertain. 

• It is widely held that early, aggressive, multimodal 
analgesic therapies are the most helpful.

Thoracic Trauma

• Patients with rib fractures seek to minimize their chest wall 
motion by reducing their tidal volume and coughing effort. 

• Pain control is fundamental to decrease chest wall splinting 
and alveolar collapse. Adequate pain management improves 
patient tolerance for deep breathing and coughing, which 
improves lung volume and clears secretions, thereby 
decreasing the risk for pneumonia. 
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Multimodal Analgesia

• Scheduled Tylenol
• NSAID
• Gabapentin 
• Opioids
• Regional anesthesia
• Surgical fixation

Regional Anesthesia

• Regional anesthesia techniques available for the 
management of multiple rib fractures include 
continuous epidural infusion, paravertebral block, 
and intercostal nerve block.
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Epidural Analgesia
• Epidural analgesia is the best-studied modality in both 

thoracic trauma and elective thoracotomies and involves the 
administration of opioid and/or local anesthetic agents into 
the epidural space at the thoracic or lumbar level. 
• Pain relief is often pronounced, but this technique is contraindicated in 

patients with coagulopathy and spinal fractures, can be associated with 
potentially troublesome adverse effects such as hypotension, and is technically 
demanding. 

• Ideal for > 4 rib fractures

Thoracic Paravertebral Blockade

• Thoracic paravertebral blockade produces unilateral 
segmental somatic and sympathetic nerve blockade. 

• In thoracic paravertebral blockade, local anesthetics are 
injected as a single-shot procedure or with placement of a 
catheter for a continuous block in the paravertebral space.[10]

• Thoracic paravertebral blocks are technically easier to perform than epidural analgesia, 
require less nursing surveillance, and have fewer absolute contraindications.[11]

• Advocates of paravertebral analgesia cite the following advantages: no need to access 
the spinal space, thereby lowering the risk of epidural hematoma or infection; less 
likelihood of hypotension; and ability to discharge the patient with the catheter in place. 
[9]
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OnQ Paravertebral Catheter
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Intercostal Nerve Block

• Intercostal nerves can be blocked individually to 
provide a band-like segment of anesthesia at the 
chosen level. This block is easy to perform, though 
multiple blocks are often required.
• Last 4-8 hours

• Injection at each level plus one above and below

• Requires palpating fractured ribs to identify landmarks

Intercostal block

Karmakar MJ, Anthony MH, Acute Pain Management of Patients with 
Multiple Rib Fractures. J Trauma 2003; 54: 615-625 
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Surgical Management of Severe Rib Fractures

• For patients who continue to have acute pain and are 
experiencing worsening pulmonary function in spite 
of optimal management (eg, flail chest) surgical rib 
stabilization may be needed. 

Indications for Rib Fixation

• Unstable chest wall
• 3 or more severely displaced rib fractures
• Patients that require regional anesthesia
• Patients with a palpable or audible click
• “On the way out” operations
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Contraindications to Rib Fixation

• Other causes of ventilator dependence
• Traumatic brain injury

• ARDS

• High spinal cord injuries

• Active infections, especially in chest
• Fractures less than 3cm from the transverse process
• Fractures in ribs 1-2 and 10-12

Surgical Management of Rib Fractures
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Surgical Management of Rib Fractures

Conclusions
• For limited, isolated rib injuries (<3 fractures), outpatient management with oral analgesics and incentive 

spirometry may suffice. The presence of ≥3 rib fractures suggests the need for hospitalization. Older 
patients are at increased risk for complications associated with rib fracture, and hospital admission should 
be considered for any older adult (>65 years) patient.

• Mortality from multiple rib fractures is directly related to the number of ribs fractured, injury severity (ie, 
associated injuries), and age. Mortality for patients over the age of 65 approaches 25 percent. A more 
aggressive approach to pain control may be warranted in older patients with severe rib fractures

• For most patients with traumatic rib fractures management includes aggressive pain control, supportive 
pulmonary care, and early mobility for volume expansion and managing secretions. 

• Adequate pain management is fundamental for tolerating deep breathing and coughing. Pain control can 
generally be achieved with a multimodal regimen using an escalating strategy to control pain.

• Surgical rib stabilization is an option for patients who continue to have acute pain or other problems that 
interfere with respiratory toilet or those experiencing worsening pulmonary function.



6/18/2018

12

• 1. Ziegler DW, Agarwal NN. The morbidity and mortality of rib fractures. J Trauma. 1994;37:975–979.

• 2. Flagel BT, Luchette FA, Reed RL, Esposito TJ, Davis KA, Santaniello JM, Gamelli RL. Half-a-dozen ribs: the breakpoint for mortality. Surgery. 2005;138:717–723.

• 3. Kerr-Valentic MA, Arthur M, Mullins RJ, Pearson TE, Mayberry JC. Rib fracture pain and disability: can we do better? J Trauma. 2003;54:1058–1063.

• 4. Brasel KJ, Guse CE, Layde P, Weigelt JA. Rib fractures: relationship with pneumonia and mortality. Crit Care Med 2006; 34:1642.

• 5. Sirmali M, Türüt H, Topçu S, Gülhan E, Yazici U, Kaya S, Taştepe I. A comprehensive analysis of traumatic rib fractures: morbidity, mortality and management. Eur J 
Cardiothorc Surg. 2003;24:133–138.

• 6. Bulger EM, Arneson MA, Mock CN, Jurkovich GJ. Rib fractures in the elderly. J Trauma. 2000;48:1040–1046.

• 7. Barnea Y, Kashtan H, Skornick Y, Werbin N. Isolated rib fractures in elderly patients: mortality and morbidity. Can J Surg. 2002;45:43–46.

• 8. Carrier FM, Turgeon AF, Nicole PC, Trépanier CA, Fergusson DA, Thauvette D, Lessard MR. Effect of epidural analgesia in patients with traumatic rib fractures: a 
systematic review and meta-analysis of randomized controlled trials. Can J Anesth. 2009;56:230–240.

• 9. Malekpour M, Hashmi A, Dove J, et al. Analgesic Choice in Management of Rib Fractures: Paravertebral Block or Epidural Analgesia? Anesth Analg 2017; 124:1906.

• 10. Mohta M, Verma P, Saxena AK, et al. Prospective, randomized comparison of continuous thoracic epidural and thoracic paravertebral infusion in patients with 
unilateral multiple fractured ribs--a pilot study. J Trauma 2009; 66:1096.

• 11. Karmakar MK, Critchley LA, Ho AM, et al. Continuous thoracic paravertebral infusion of bupivacaine for pain management in patients with multiple fractured ribs. 
Chest 2003; 123:424.


