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Key points
1. A study comparing clinical respiratory examination results with post-traumatic thoracic radiography findings showed that thoracic trauma was encountered in many blunt trauma patients (63.5% cats ; 49% dogs). RR and clinical assessment of respiration were only partly useful in the prediction of thoracic abnormalities, whereas abnormal auscultation was significantly associated with radiographic signs of thoracic trauma. The most frequent abnormalities was pulmonary contusions (43%), followed by pneumothorax/pneumomediastinum (30%), and chest wall trauma (16%).  Chest injuries were found in association with other lesions in 93% of cases, but were also seen in patients with no other injuries. Analgesia was shown to significantly decrease RR.

2. A systematic review and meta-analysis summarizing the risk factors for mortality in patients sustaining blunt chest wall trauma showed that age of  65 years or more, three or more rib fractures, the presence of pre-existing disease (especially cardiopulmonary disease), and development of pneumonia post-injury were associated with an increased risk for mortality.


Questions
1. In dogs in cats with thoracic blunt trauma, which lung abnormality is most likely to be seen on thoracic radiographs ?
a. Pneumothorax
b. Pneumomediastinum
c. Pulmonary contusions
d. Rib fractures
e. Diaphragmatic hernia

2. Which of these findings is more likely to predict abnormal findings on thoracic radiographs ?
a. Increased respiratory rate
b. Labored breathing
c. Abnormal thoracic auscultation

3. Which of the following patient has the highest risk for mortality following blunt chest wall trauma ?
a. A patient who has 2 rib fractures
b. A patient with pre-existing cardiomyopathy
c. Matt Damon, age = 44

4. It may take up to __________ hours for thoracic injuries, predominantly pulmonary contusions, to become visible on chest radiographs in human patients with blunt chest trauma and dogs with experimental chest trauma.

5. TRUE or FALSE Vital capacity was a risk factor for mortality in the blunt chest wall trauma patients.
Bonus : What is vital capacity ?


Questions & Answers
1. In dogs in cats with thoracic blunt trauma, which lung abnormality is most likely to be seen on thoracic radiographs ?
a. Pneumothorax
b. Pneumomediastinum
c. Pulmonary contusions
d. Rib fractures
e. Diaphragmatic hernia

 In our study, lung contusions were seen most frequently (43%), followed by pneumothorax/ pneumomediastinum (30%), and chest wall trauma  (16%).

2. Which of these findings is more likely to predict abnormal findings on thoracic radiographs ?
a. Increased respiratory rate
b. Labored breathing
c. Abnormal thoracic auscultation

 	RR and clinical assessment of respiration were only partly useful in the prediction of thoracic abnormalities, whereas chest auscultation results were predictive of radiographic signs of thoracic trauma.

3. Which of the following patient has the highest risk for mortality following blunt chest wall trauma ?
a. A patient who has 2 rib fractures
b. A patient with pre-existing cardiomyopathy
c. Matt Damon, age = 44

4. It may take up to 48 hours for thoracic injuries, predominantly pulmonary contusions, to become visible on chest radiographs in human patients with blunt chest trauma and dogs with experimental chest trauma.

5. [bookmark: _GoBack]FALSE Vital capacity was a risk factor for mortality in the blunt chest wall trauma patients.
Bonus : What is vital capacity ? 
VC = IRV + VT+ ER
Sigrist, N. E., Doherr, M. G., & Spreng, D. E. (2004). Clinical findings and diagnostic value of post-traumatic thoracic radiographs in dogs and cats with blunt trauma. Journal of Veterinary Emergency and Critical Care, 14(4), 259–268. 
Why did they do this study ?  Thoracic injuries secondary to blunt trauma are a major cause of morbidity and mortality (Hn and vet).  In veterinary medicine,  obtaining thoracic radiographs in trauma patients is limited : patients need to be transported to the radiology area, movement/restraint may increase stress/oxygen consumption… Significant thoracic injuries can be missed during physical examination.  There are no known absolute clinical parameters that predict the presence and extent of thoracic injuries in traumatized animals. We don’t know if there is an association between clinical signs and thoracic radiograph findings.
Objective : To determine the prevalence and extent of thoracic injuries in cats/dogs with blunt trauma ; to compare clinical signs with radiographic findings ; to assess diagnostic value of thoracic radiograph in patients with blunt trauma. 
Material and methods : Retrospective study – Switzerland – 2001-2003 – Research cases with HBC, vehicular accident, high-rise syndrome… - clinical signs, chest auscultation, XR scores (one to decrease the influence of chronic lung disease), ATT score
Results : n = 96 cats, n= 63 dogs (total = 159)
· On presentation : 27% (26) cats and 8% (5) dogs with labored breathing  (significant difference between dogs and cats)
· 136/159 received analgesia 
· Significant reduction in RR after analgesia
· After analgesia, 49% of all animals showed a normal RR, despite the same degree of pulmonary abnormalities seen on chest radiographs.
· 80.8% (101/125)  animals with abnormal respiration (excluding panting) after analgesia
· 82% of the dogs that were panting after analgesic therapy showed no abnormalities on chest radiographs : panting may not reflect lung abnormalities and might be due to stress or adverse effects of opioids.
· 101/159 with an ATT score
· 34 (33.7%) : mild trauma, 52 (51.1%) : moderate trauma, 15 (14.9%) : severe trauma
· More cats than dogs with severe trauma (not significant)
· The majority of the animals (85%) showed mild or moderate trauma, with an ATT score <7.
· 49% dogs and 63.5% cats had radiographic signs attributed to thoracic trauma. 
· 22% dogs and 28% cats had normal radiographs. 
· Lung contusions seen most frequently (43%), followed by pneumothorax/  pneumomediastinum (30%), and chest wall trauma (16%).
· XR-score ( Abnormal thoracic radiograph findings (pneumothorax, pneumomediastinum, pulmonary contusions, chest wall trauma, chronic disease, and/or other ab-normalities) were extracted from the written radiology reports made by board-certified radiologists. Each find-ing was graded and assigned a value: normal (0), slight (1), moderate (2), or severe (3). The sum of all points produced a radiography (XR) score. The XR score was then divided into 4 groups: normal (0 points), slight (1–2),moderate (3–4), and severe (>5) lung abnormalities.
· Median score : 2 (0-6) in dogs and 1.5 (0-8) in cats
· RR at presentation significantly associated with the degree of pneumothorax or pneumomediastinum on chest radiographs
· RR alone at presentation or after analgesic therapy significantly associated with the degree of pneumothorax. 
· None of the animals with severe radiographic findings had a normal RR at presentation, and RR at presentation was no longer significantly associated with the presence of a pneumothorax after categorizing the animals into having a normal or abnormal RR, making the RR a sensitive but not very specific clinical parameter for the presence of a pneumothorax.
· Auscultation findings at presentation significantly associated with all radiographic findings except those associated with chronic disease.
· Our data demonstrated a significant association between chest auscultation results and radiographic pres-ence and degree of chest trauma signs, despite the fact that 42% of the animals were assessed as having a normal chest auscultation on presentation.
· Clinical assessment of respiration (RR and auscultation) at presentation significantly associated with radiographic signs of thoracic trauma but was not useful in predicting type and degree of chest trauma, probably due to the non-specific elevation of the RR.
· RR after analgesic therapy significantly associated with degree of contusions and pneumothorax, XR-score, but not with signs of chest trauma.
· Clinical assessment of respiration after analgesic therapy significantly associated with the XR-score, the XR-score2 and with the presence of radiographic signs of chest trauma.  If those animals that were panting but otherwise showed normal ausculta-tion findings were excluded from the analysis, only the association with the XR-score remained significant
· 9/11 (82%) panting dogs with a normal auscultation finding showed no radiographic signs of chest trauma.
· Significant association between abnormal auscultation results and thoracic radiographic findings. Auscultation results remained significantly associated with the XR-score, XR-score2, radiographic signs of chest trauma, and presence of lung contusions.
· The outcome showed a significant association with the trauma score at presentation.
·  Neither the XR-score nor the auscultation findings were associated with outcome.
· There was also a significant association between the ATTscore at presentation and signs of trauma on chest radiographs and XR-score2. No significant correlation between the ATTscore at presentation and the XR-score was noted.
· ATT score might be reliable tool in assessing chest injuries besides auscultation results.
· Significant association between ATT score at presentation and signs of trauma on chest radiographs and XR-score2, but no association with XR-score. 
· No significant correlation between the ATTscore at presentation and the XR-score.
· 8/11 animals (72.2%) with no other injuries, 5/7 (71.4%) animals with spinal injuries, 9 of 16 (56.3%) animals with head trauma, 12 of 22 (54.5%) animals with fractures of the front legs, 4 of 8 (50%) animals with skin wounds, 38 of 77 (49.4%) animals with fractures of the rear legs, and 8 of 10 (80%) animals with more than one injury showed thoracic trauma.
· 93% with chest injuries showed other injuries

Discussion/conclusion
In our study, we showed that clinical parameters might be predictive of radiographic chest trauma signs. RR and clinical assessment of respiration were only partly useful in the prediction of thoracic abnormalities, whereas chest auscultation results were predictive of radiographic signs of thoracic trauma. Analgesia was shown to significantly decrease RR and analgesics should be given to all trauma patients with respiratory distress. Clinical parameters may not be helpful in differentiating the cause of respiratory abnormalities. Radiographic examination may be restricted to patients with abnormal respiratory auscultation findings in order to differentiate and grade thoracic abnormalities in dogs and cats with blunt trauma.

In our study, we could show a clear association between auscultation findings, and the presence and degree of radiographic signs of chest injuries; therefore, immediate chest radiographs may not be justified on a routine basis in animals with normal chest auscultation findings. However, chest radiographs may still be very valuable in animals with abnormal auscultation findings as the differentiation between different chest abnormalities may not be possible by auscultation.


Other info :
· In human medicine, chest radiography is the initial diagnostic test for the identification of thoracic injuries.  The most important lung alterations in humans associated with blunt trauma are pulmonary contusions, followed by lacerations resulting in pneumothorax, rib fractures, and diffuse alveolar damage.
· Several human studies have shown that radiography is not a valuable diagnostic tool to detect chest injuries in trauma patients. Major chest injuries can be present despite a normal initial chest radiograph, especially if they are of suboptimal quality or made in the supine position. Several reports have documented thoracic CT as being more sensitive than conventional chest radiographs, identifying up to 66% more thoracic injuries and requiring change in the therapeutic plan in up to 20% of patients with blunt thoracic trauma.
· It may take up to 48 hours for thoracic injuries, predominantly pulmonary contusions, to become visible on chest radiographs in human patients with blunt chest trauma and dogs with experimental chest trauma.
· The time from trauma to radiography was not associated with a higher radiography score in our study. Only 8/43 animals radiographed within 6 hours showed normal radiographs.




Battle, C. E., Hutchings, H., & Evans, P. A. (2012). Risk factors that predict mortality in patients with blunt chest wall trauma: a systematic review and meta-analysis. Injury, 43(1), 8–17. 
Why did they do this study ?  The risk factors for mortality following blunt chest wall trauma have neither been well established. Methods are required to assist identification of the patient who presents with non-immediate life threatening blunt chest wall trauma, but are at risk of developing complications.
Objective :  To summarise the risk factors for mortality in the blunt chest wall trauma patient in order to assist in the identification of the high risk patient and facilitate decisions regarding the required appropriate level of care.
Material and methods : Systematic review and meta-analysis ; 29 studies included in review ;  The population of interest in this study was those less severely injured patients in which management decision is less straightforward due to a lack of immediate life-threatening injuries requiring either surgical or intensive care management.
Results : 
· Age : 65 year old  increased mortality rate,  OR : 1.98 
· Number of rib fractures : odds of death is higher in patients with 3 or more rib fractures, OR : 2.02
· Pre-existing conditions :  blunt chest wall trauma patients with pre-existing conditions are at significantly increased risk of death, OR : 2.43
· Pneumonia :  blunt chest wall trauma patients who develop pneumonia are at significantly increased risk of death, OR : 5.24
· Vital capacity : not reported to be a risk factor for mortality in the blunt chest wall trauma
Discussion/conclusion
· Patients who present with mild to moderate blunt chest wall trauma can normally be safely discharged from the emergency department with adequate pain control and education on pulmonary hygiene. A percentage of this patient group will develop late complications however no current guidelines exist to assist the emergency department physician in the recognition of this high risk blunt chest wall trauma patient population.
· **  Findings of this review are based on a small number of variable quality studies.

Other info :
· Blunt chest wall trauma does not involve any opening of the chest wall.
· As up to 50 percent of rib fractures are missed on chest radiograph.
· The management of pain following blunt chest wall trauma has been investigated in the literature and has been shown to significantly influence patient outcomes, thus potentially acting as confounding in the studies in this review.
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