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TPM Career Trajectory: Quadruple Threat

Clinician Educator
Performance 
Improvement 

Researcher



Objectives

The learner will be able to:

1. List 3 best practices in management of the rib fracture patient

2. Identify 3 performance improvement measures for the rib fracture patient

3. Develop a rib fracture research abstract



Epidemiology

• Estimated >300,000 rib fractures present annually to US ED’s

• Roughly 180,000 admitted

• >1/3 over age 65

Mortality
• 10% Young adults due indirectly to associated injuries
• 20% Elderly directly related to resp failure/pneumonia





Rib Fractures in Blunt Thoracic Trauma

Associated Injuries

• Blunt cardiac injury

• Pulmonary contusion

• Great vessel injury

Associated Complications

• Pneumonia

• Prolonged vent times

• Prolonged LOS

• Chronic pain

Most rib fractures by themselves do well and go home

Rib Fractures also serve as a marker for other things…



Strong Association (Especially in Elderly)

↑# rib fxs

↑pneumonia

↑death

For each additional rib fx – linear association↑ mortality



Incidence of pulmonary contusion by age
with similar fracture pattern
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Association of Pneumonia & # Rib Fractures 



Magic Number?  > 5 rib fractures

Previously > 6



➢ Ribs 1-3 (nerve/vas injury)

➢ Ribs 4-10 (most common) 

➢ Ribs 10-12 (spleen,liver, retrop)

➢ Esophageal/Gastric Injury Always

R/O Associated Chest Injury

Associated Injuries



Rib Fx Incidence

• Which population sustains more rib fractures?

• Which population sustains less rib fractures?

Question



Flail Chest Diagnosis

Traditional Criteria

• >3 fx’s broken with                                    
free floating segment

• Paradoxical movement

Comprehensive Rib Fx Scoring

• # Fractures

• Bilateral

• Location

• Distribution

• Degree of displacement

• Pulmonary contusion

Question
How long before paradoxical 
movement is typically seen in 
flail chest?





Escalating Care



Flail chest, respiratory 
compromise is caused by?

1. Paradoxical movement

2. Underlying contusion and pain



Imaging

CXR Ultrasound CT Scan

Missed Injuries:

• >50% rib fx 
• 10-50% pneumo’s 

Better accuracy than CXR Highest accuracy of fx dx

But:
• Time consuming
• Costly
• Painful

Find underlying injuries

Not advocated- trauma 3 D Reconstruction if 
repair planned

Gold 
Standard



2016

Conditionally recommend Rib ORIF for Flail Chest
Decreased: mort, pneum, trach, LOS

No difference in Pain, Long Term Outcomes



Reality Check

Lack of familiarity reduces implementation
Survey of 230 Surgeons

Only 26% had performed or assisted in Chest Wall Fracture Repair



The Future…  
Video Assisted Thoracic Surgery (VATS)

Smaller incisions, No need to spread the ribs
Faster Improved Recovery than ORIF? 



Pharmacologic Management

NS Anti-Inflammatory Opioids Local/Regional Anesthesia

Ease of use, 
accessible

Effective
Oral/IV/PCA

Intercostal nerve blocks:
• No CNS depress 
• No risk of dependence
• Time consuming
• Temporary (8-12 hrs)

↔ respiratory drive
Avoid in peptic ulcer
Avoid in PLT dysfunct
Risk of renal damage

Caution: 
• CNS depression
• Nausea
• Constipation
• Increasing 

tolerance 

Epidural (Lumbar or Thoracic)
• Provides bilateral pain relief
• Lower dosage requirement
• ↑ FRC & VC
• Technically demanding
• Time sensitive
• Side effects: hypotension, urinary retention, 

delayed resp depression

Contraindicated in elevated intracranial pressure

Gold Standard 
(severe pain)

Research
Building
Favoring

Local
Regional

Anesthesia



On Q Pump
• How does ON-Q* work?

• Post op pain relief system designed 
to deliver local anesthetic to  
surgical site.

• Provides days of targeted pain relief 
after surgery

•Better pain relief 
•Less need for narcotics
•Faster return to normal activities
•Greater mobility
•Potential for earlier hospital release



US Guided
Serratus Nerve Blocks



Conundrum
Need for VTE Prophylaxis in the Presence of Regional Anesth

✓When placing an epidural catheter 
✓Wait at least 10-12 hrs after last LMWH prophylaxis dose 

✓When removing an epidural catheter
✓Wait until 2 hours after removal before resuming prophylaxis

American Society of Regional 
Anesthesia and Pain Medicine Guideline



Lung Recruitment Strategies

Acapella Device Non Invasive Ventilation

• (BiPap)

• Bilevel pos airway pressure
• Vibratory therapy  
• Loosens mucous



Pulmonary Toilet Nursing Myth?

• Cough & Deep Breath

• Get out of bed

• Long held beliefs

• Anecdotal experience

• Few supporting data



Incentive Spirometry 
Mechanics

Physiology:

• Long, slow breaths exercise the inspiratory muscles, decreases pleural 
pressure, improves gas exchange, and promotes lung expansion 

Procedure:

• Inspiration should be performed over a period of five seconds 
followed by a breath-hold and normal exhalation. 

American Association of Respiratory Care



Incentive Spirometry
Go

Madonna!

2012

Predictor of Respiratory Decline



Update of
Madonna’s Article

2019

Prognostic Value > Therapeutic Value?



Incentive Spirometry

• In theory should work

• Limited high level evidence

• Lack of consensus on use

Why? →Inconsistent Application
• Patient compliance
• Nursing standardization

Currently:

➢Routine post op use not advised

Research
Gap



• Developed by:

• Wellspan York Hospital, PA

• 2014 TQIP Mtg

• Harborview, WA

• Serial Scoring by nurses

• White board in pt rm

• Instant pt feedback

• Engages pt & family

Human Factors

➢Pt perception of benefit

➢Device location



Research Gap

In practice, wide variation among clinicians:
• Duration of inhalation
• Duration of breath hold
• Numbers of breaths per session
• Frequency of sessions
• Target inspiratory volumes

Optimal Protocol Unknown
Limits generalizability of available evidence on efficacy 



Risk Prediction

Patient Selection Respiratory Compromise

Arbitrary age cut off?  > 60 >65 Hypoxemia O2 Sat <92% rm air

Frailty score? Incentive spirometry < 1000 cc or <15cc/kg 

Vital Capacity  < 1.4 or < 30% predicted VC



2017



Admission Best Practice

Western Trauma Association Recommendation

(> 2  rib fx’s) + (Age > 65) →  admit to ICU
If OK after 24 hrs → to floor



2018

Blunt Chest Trauma > 3 Rib Fx (No Vent)
Before and After Analysis
Bundle Implementation

N=69 pairs
Matched: Age,Severity indicies
Results:  Improved pain control

More ICU admissions
No reduction respiratory complications



2019

Before and After evaluation Chest Bundle
Bundle: IS, NIV, Analgesia

Results:  ↓ Pneumonia, ↓Unplanned ETT, ↓ Return to ICU





Pain

IS

Intensity

Of 

Care

NIV

Mix People & Places:
• Physicians
• Nursing
• Respiratory Therapy

Bed Placement

Bundles



Performance Improvement

Over arching goal with rib fractures:
• Prevent/Minimize Associated Complications

• Failure to Rescue  



Rib Fx Performance Improvement
Laundry List 

• Risk prediction assessment

• Floor placement-nursing intensity

• Nursing care protocols (pain management, pulmonary toilet)

• Incentive Spirometry --PICC --White board

• Nursing Escalation of care

• Unplanned intubation

• Unplanned ICU admission

• Rapid response team activations

• Pneumonia

• Failure to rescue



Research Ideas





Qualitative Research Ideas

1. Patient and/or Family Interviews: 
• knowledge, motivation, adherence to incentive spirometry

2. Nurse Interviews:
• knowledge, attitudes toward incentive spirometry

3. Nurse Interviews: 
• knowledge, attitudes, regarding escalation of care

• Open ended questions
• Vignette based



Mixed Methods Study Idea

•Qualitative Nursing Interviews  AND

•Quantitative Nursing Questionnaires/Stats
• Education 
• Experience
• Extra training
• Staffing ratios
•Unit case mix



Quantitative Study Ideas

• Use of incentive spirometry to activate rapid response team?

• Is incentive spirometry therapeutic for rib fracture patients?

• What is the effect of incentive spirometry on rib fracture outcomes?

• What is the effect of education and implementation of a standardized 
incentive spirometry protocol on nursing adherence to IS? 

• Before:  Does a standardized incentive spirometry protocol decrease 
pneumonia and LOS in rib fractures?

• After:  A standardized incentive spirometry protocol decreases 
pneumonia and LOS in rib fracture patients.



In Summary
The Trauma Population Is Challenging to Study

• Randomized Control Trial (RCT) on Incentive Spirometry

• Control for: 
• Patient : Age, Race, Gender, SES, Education level, Insurance status
• Mechanism of injury
• Physiologic status: BP, HR, RR, SI, GCS, GOS
• Anatomic status: AIS, ISS, NISS
• Number, degree of displacement of rib fractures
• Analgesia
• Nursing unit intensity and training
------------------------------------------------------------------------------------------
• Randomized Control Study on Incentive Spirometry in Rib Fx?
• Blinding not possible
• Consider sham device (placebo)?  
• Every other patient given the real IS, patient and nurse blinded


