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NEXUS Chest Decision Instrument for

Blunt Chest Trauma ©* e
Determines which patients require ches imaging after blunt trauma .
Dr. Robert Rodriguez
INSTRUCTIONS
Applies to patients 215 years old with blunt trauma within the past 2% hours in the ED. May Are you Dr. Robert Rodriguez?

be used sequentially with (see Next Steps for details).

Also from MDCal

Related Calcs

When toUse v Pearls/Pitfalls v Why Use v

« NEXUS Chest CT Decision Instrument
« RADS for Smoke Inhalation Injury

« ADAPT Protocol
Age >60 years Yes +1

Rapid deceleration mechanism Content Contributors

« Fall from >20 ft (>6m)
 MVC >40 mph (>64km/h)

No 0 Yes +1
« Graham Walker, MD

Chest pain No 0 Yes +1

Intoxication No 0 Yes +1

Altered mental status Yes +1

Distracting painful injury Yes +1

Tenderness to chest wall palpation No 0 Yes +1

b points

Inwell-appearing patient with no evidence of multi-organ injury, consider Chest X-ray (CXR)
only without CT

Inill-appearing patients and/or those who will receive workup for other serious injury,
consider chest CT as well
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IAEM CLINICAL GUIDELINE

Emergency Department Management of  
Blunt Chest Wall Injuries
Version 1

February 2021
Authors: Dr. Saema Saeed, Dr. Conor Deasy, Dr. Darren McLoughlin, Ms. Avril Hallahan.

Guideline Leads: Dr. Conor Deasy, in collaboration with IAEM Clinical Guideline Development committee and Cork University Hospital.

 DISCLAIMER IAEM recognizes that patients, their situations, Emergency Departments, and staff all vary. These guidelines cannot cover all clinical scenarios. The ultimate responsibility for the interpretation and application of these guidelines, the use of current information and a patient's overall care and wellbeing resides with the treating clinician.

GLOSSARY OF TERMS
	ACBT
	Active Cycle of Breathing Techniques

	CDU
	Clinical Decision Unit

	CPAP
	Continuous Positive Airway Pressure

	CTS
	Cardiothoracic Surgery

	CXR
	Chest X-ray

	DC
	Discharge

	ED
	Emergency Department

	FBC
	Full Blood Count

	FITT
	Frailty Intervention Team and Therapists

	ITU
	Intensive Trauma Unit

	NIV
	Non-Invasive Ventilation

	PCA
	Patient Controlled Analgesia

	PVB
SAPB
	Paravertebral Block
Serratus Anterior Plane Block

	SaO2
	Oxygen Saturation

	RTC/MVA
	Road Traffic Collision/Motor Vehicle Accident

	TE
	Thoracic Epidural


PARAMETERS
	Target audience


	· All healthcare professionals who provide clinical care to patients who present in the acute setting with blunt chest wall injury. 

· This includes medical staff, nurses, and support workers.



	Patient population 


	· Adults (> 16 years old) who present to the ED with blunt chest wall injury. 

· This could be secondary to falls, road traffic collisions and blunt chest wall trauma.



	Exclusion criteria 


	· Age less than 16 

· Atraumatic chest pain


AIM

· To introduce a chest injury pathway for all staff involved in the care of patients with blunt chest wall trauma with particular relevance to those working in Emergency Departments and Injury Units across Ireland.

· To improve the quality, continuity, and coordination of care across different departments and reduce morbidity and mortality by managing chest wall trauma pro-actively.

Emergency Department Management of Blunt Chest Wall Injuries

INTRODUCTION
The ribs are the most commonly injured component of the thoracic cage; the morbidity and mortality results from poor analgesia, inadequate physiotherapy and respiratory support leading to splinting of the thorax, atelectasis and pneumonia resulting in impaired ventilation and oxygenation. This risk rises substantially with advancing age and preexisting lung disease. While patients with rib fractures may appear well initially, they typically deteriorate 24-48 hours later.

Presence of multiple rib fractures in a young patient imply a greater transfer of force than in older patients. Conversely, the presence of rib fractures in the elderly should be of concern, as the risk of complications, specifically, death from respiratory sepsis is much higher.
NOTE: Although most patients present with a history of trauma, some, particularly the frail elderly might present with an episode of collapse and be referred to medical teams. Chest wall injury might be missed in this cohort.

CLINICAL
Causes:
· Blunt trauma including MVAs, assault and falls.

· ‘Low falls’ in the older population

· Domestic violence/Elder Abuse.

Symptoms:
· Pain that worsens on movement or palpation of the torso, or the arms.

· Pain that increases on breathing deeply, sneezing, or coughing (pleuritic).

· Shortness of breath.

· Haemoptysis.

Signs:
· Severe mechanism of injury.

· Localized pain and tenderness on palpation.

· Haemodynamic instability.

· Hypoxia, cyanosis, and respiratory distress.

· Tachypnoea and use of accessory muscles.

· Skin crepitus.

· Palpable or visible deformity and paradoxical chest movements.

· Bruising/Seat belt marks.

· Pain and hypoxia related anxiety and agitation.

Complications:

· Flail chests affect respiratory mechanics and increased work of breathing.

· Haemothorax, Pneumothorax.

· Pulmonary and cardiac contusions which evolve over 48 to 72 hours.

· Hepatosplenic injury - high degree of suspicion in lower rib fractures.
· Mediastinal/Great vessel injury - particularly fractures of the scapula, first or second rib, or the sternum suggest a significant force of injury.

· Oesophageal injury, Diaphragmatic injury.

· Atelectasis and pneumonia which can be a consequence of inadequate analgesia and sputum clearance.

Differentials

· Abdominal Trauma

· Fractures, Clavicle/Sternum/Vertebrae.

· Mechanical Back Pain

· Pneumothorax

· Pulmonary Embolism (PE)

· Primary Osseous neoplasms or metastatic disease.

INVESTIGATIONS
Imaging

· Chest X-ray and CT - The NEXUS Chest decision instrument is a key tool to guide the management of patients with chest trauma and can help reduce unnecessary imaging by identifying patients at low risk of thoracic injury, which reduces radiation exposure and provides faster evaluation for emergency providers and their patients, allowing them to focus on treatment, evaluation of other injuries or problems, or education and reassurance.

It applies to patients ≥15 years old with blunt trauma within the past 24 hours in the ED. May be used sequentially with NEXUS Chest CT Decision Instrument.
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The tools are available online on MDcalc for reference. The images above are hyperlinked to MDcalc.
· Bedside US – useful in major trauma but operator dependent. FAST is performed in unstable patients (primary survey) and stable patients with chest wall trauma (secondary survey), for identifying life-threatening conditions, mainly cardiac tamponade, and intraperitoneal bleeding, as well as massive hemothorax and pneumothorax (extended-FAST). It has the advantage of being easily repeated while the patient remains in ED thus allowing for continuous reassessment.

Table 1. Below can be used to guide diagnostic management of thoracic trauma.
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Others
· ECG

· Pulse oximetry

· Blood work – FBC/Coagulation Studies/Troponin

· The initial goal in the ED is stabilization based on the ABCDE approach (ATLS). 

· Once life-threatening injuries have been addressed and the patient stabilized, this is followed by secondary survey to find other injuries.

· Relief of pain is vital to enable adequate ventilation.

· Serratus Anterior block, Intercostal block, epidural anaesthesia, and systemic analgesics may be considered.

· Utilize the chest injury score and pathway to assess risk of complications and need for admission, anesthetic or cardiothoracic involvement.

· Non-pharmacological management is also an important component and includes physiotherapy and incentive spirometry.

Admission

Admit any patient with significant blunt chest wall trauma with one or more of the following features

· Frailty and/or social issues.

· Significant co-morbidities.

· Pain not controlled with conventional analgesia.

· Respiratory compromise or Flail Chest.

· Multiple injuries.

The chest injury score can also be used to guide admission.
Discharge

Patients need to have been stable and managing on oral analgesia for 24 hours before discharge.
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ADULT CHEST WALL INJURY PATHWAY
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Respiratory
Support

«Early mobilisation where possible.
«Supplemental humidified oxygen to achieve appropriate SpO2 where needed.
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Oral Analgesia

«Paracetamol 1gm 6Hourly.

NSAIDS - Ibuprofen 400mg 8Hourly, o, Difene 75mg 12Hourly.
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eLidocaine Patches for LA

«Airway clearance techniques.
«Early and regular mobilisation.
«Pain education and management strategies.

Regular
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«If 02 needs, Pain Score, and Analgesia needs increasing, consider moving onto Invasive
Pathway.

«If 02 needs, Pain Score, and Analgesia needs improving, continue with regular
assessments.




[image: image16.png]


[image: image17.png]


Mechanism of Injury      Fall              RTC            Assault             Other(Specify)   
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Imaging In ED                      CXR             Chest CT               Trauma CT


Note: maintain low threshold for CT in the elderly. Use NEXUS guidelines to determine need for imaging (https://www.mdcalc.com/nexus-chest-decision-instrument-blunt-chest-trauma)                          (https://www.mdcalc.com/nexus-chest-ct-decision-instrument-ct-imaging)
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Chest Injury Score            (for calculator – http://emed.ie/Trauma/Chest/Rib_Fractures.php)
· Age: for each 10 years over age 10                                                    + 1     =                    

· Rib fractures: for each individual fracture (flail rib = +6)               + 3     =                    

· Chronic lung disease                                                                             + 5     =                   

· Anticoagulant or Antiplatelet (except aspirin)                                 + 4     =                        

· SaO2 at room air: for each 5% fall below 95%                                 + 2     =                   

                                                                                       TOTAL SCORE                    =                   
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ﬁ ‘About the Creator
CT Imaging
Identifies blunt trauma patients with clinically significant thoracic injuries. .
N Dr. Robert Rodriguez
INSTRUCTIONS
Use in awake, non-intubated, hemodynamically stable blunt trauma patients 215 years old ——

inwhom a CT chest is considered s part of the normal diagnostic evaluation.

Also from MDCal

Related Calcs
Identifies patients that can safely be ruled out for clinically significant thoracic and intra- e ;:;5‘ Rt
(hn@clc injuries, potentially safely reducing CT scanning by 25-37% in blunt trauma e
patients.
Content Contributors

« Michael Jones, MD
Clinically Major Thoracic Injuries

Abnormal chest X-ray

CXR showing any thoracic injury (including i
clavicle fracture) or widened mediastinum
Distracting injury Yes
Chest wall,sternum, thoracic spine, or scapular Voo
tenderness

Al Thoracic Injuries
Rapid deceleration mechanism "
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Analgesia
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Start on Appropriate Pathway Based on Chest Injury Score and Clinical Judgement

[A] Conservative/Progressive Pathway
[B] Aggressive/Emergent Pathway
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Destination of Care and Management          (Circle)


Referrals               (document in notes)                                                      
·           Cardiothoracic                                                                  
·           Other Injuries Identified  
·           Plan at point of review in ED           
·           Acute Pain Service                                                            
· 8am to 4pm - 7 days of the week to regional anesthesia fellow

· All out of hour referrals to on call anesthesia senior registrar 

·                                                                                     Other Teams (Specify)

·            Escalate to Consultant on call/Clinical lead if issues  

·            Physiotherapy

·            FITT                                                    


Admitting Team

·           CDU                               

·           Cardiothoracic Surgery
·           Medicine

·                                                              Other (specify)

Discharge Plan

·           Analgesia prescribed

·           Incentive Spirometry

·           Physiotherapy 

·                                              Follow-up appointment

·           Advice sheet provided (link: http://emed.ie/Patient-Info/Info_Rib_Injury.php)
CTS Referral Criteria

Completed by


Designation

MCN

Signature

APPENDIX 
Pharmacological Management

Appropriate analgesia and early aggressive care appear to attenuate the development of pulmonary complications through enhancement of patients’ functional capacity.
Multimodal Pain Therapy

Multimodal systemic analgesia should be initiated based on the chest injury score and pain scores and includes a combination of opioids and non-opioid adjuncts.

· Paracetamol 1gm PO/IV 6 Hourly

· Ibuprofen 400mg PO TDS or Diclofenac 75mg PO BD (avoid in elderly, or with renal impairment).

· Oxynorm 5 mg PO 4-6 Hourly or Oxycontin 10mg PO 12 Hourly – Max 400mg/day (reduce dose in elderly).

· Lidocaine 5% patches.

This also encompasses the use of PCA which is prescribed by the Pain Team as per local hospital guidelines. 

The system consists of a syringe pump, filled with opioid (Morphine or Fentanyl), connected to an IV cannula via a narrow bore giving set. The pump is operated by a button, which the patient presses, to administer a small dose of drug, the bolus dose. After the bolus dose has been given (usually over 1 minute), the system will not respond for a pre-set time, the ‘lock-out’ time. For PCA this is usually 4 minutes.

This allows the patient to feel the effect of the drug before receiving a further dose, thus preventing overdose but permitting a bolus every 5 minutes. The dose and the lockout period are pre-set according to the protocols but can be varied within the preset range.

Other opioids must not be given whilst the PCA is in use, unless advised by the pain team or anaesthetist. Prior to stopping the PCA, ensure that the patient has been prescribed suitable alternative analgesics and that these are sufficient for the current level of pain.

Example of Prescription Options for Patient Controlled Analgesia (PCA) for Adults and Children >50kg


Nerve Blocks

This includes serratus anterior, epidural, paravertebral, and intercostal blocks performed by the acute pain team and may be beneficial in patients with multiple rib fractures and where initial multimodal analgesia is ineffective. 

It has been associated with lower mortality in patients as well as early rehabilitation.

General contraindications to regional techniques for chest trauma include:

· Patient refusal

· Overlying localised infection

· Abnormal anatomy (scoliosis, tumour etc)

· Allergy to local anaesthetic

Each approach, however, has its own strengths and weaknesses outlined below.


As an alternative the Serratus Anterior Plane Block (SAPB) can be performed by Emergency Medicine Consultants and Registrars with the necessary experience under ultrasound guidance. This has been outlined in the IAEM clinical guideline published in February 2020 - http://www.iaem.ie/wp-content/uploads/2020/02/IAEM-Clinical-Guideline-SAPB.pdf
Non-Pharmacological Management

Physiotherapy should be started within 24 hours of admission in all patients to support ventilation and prevent complications and includes a combination of techniques optimized to each patient. Adequate analgesia is recommended to allow for effective and aggressive physiotherapy (Lovisari et al, 2020). 
Aims of Physiotherapy are:

· Adequate humidification of airways. 

· Mobilisation and removal of retained secretions and augmentation of cough effort.

· Improving oxygenation. 

· Increasing and restoring lung capacity, volume, and compliance. 

· Improving respiratory muscle strength.

· Prevention of joint stiffness.

· Restoring independence in functional activities.

Physiotherapy Management includes: 

· Airway clearance techniques.

· ACBT – Active Cycle of Breathing Techniques

· Deep breathing exercises 

· Active supported coughing 

· Suctioning if indicated 

· Administration and management of patients on NIV. 

· Positioning.

· Nebuliser recommendation.

· Incentive spirometry (Sum et al, 2019). Some studies suggest ten breaths per hour for at least 8 hours with a sustained maximal inspiration of 3-5 seconds before exhalation, but this should be prescribed by a physiotherapist or physician.

· Early mobilisation out of bed (Van Aswegen et al 2019). 

· to prevent respiratory failure, ARDS and pneumonia (Sharma et al, 2008)

· Active/Passive range of motion exercises of the upper limbs and trunk. 

· to maintain and restore movement and power

· Cardiorespiratory exercise training. 

· marching, walking, stairs

· Graded exercise is very much patient specific and will depend on their baseline mobility and degree of injury

· Education on pain neuroscience and pain management strategies.
 

COMPANION DOCUMENTS

1.  Link to Chest wall injury section on the Cork University Hospital Clinical Guideline 

http://emed.ie/Trauma/Chest/Rib_Fractures.php
2. Link to Advice sheets for patients

       http://emed.ie/Patient-Info/Info_Rib_Injury.php
3. Link to IAEM Serratus Anterior Plane Block guideline
http://www.iaem.ie/wp-content/uploads/2020/02/IAEM-Clinical-Guideline-SAPB.pdf
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