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PRINCIPLES

1. Inadequate analgesia in patients with thoracic wall trauma may lead to an increased risk of pulmonary complications such as pneumonia and atelectasis.
2. Risks increase with age and severity of injury (e.g. number of rib fractures and underlying lung contusion).
3. Management focuses on good pain relief and optimising ventilation in order to avoid complications.
4. Regional techniques such as continuous epidural analgesia may be beneficial in some patients.
5. Multidisciplinary approach (anaesthetists, intensivists, respiratory physiotherapists, surgeons) in patients with >4 rib fractures is associated with improved outcomes, shorter ICU stay, lower mortality1.

BACKGROUND

Thoracic wall trauma, encompassing rib fractures, sternal fractures and flail segments, are a common feature in the major trauma patient. They may be associated with significant underlying injury such as pneumothorax/haemothorax or pulmonary contusion. The resulting pain of thoracic wall trauma may inhibit chest wall excursion and lung expansion, impairing the clearance of secretions and increasing the risk of complications including pneumonia, atelectasis and respiratory failure. 

Effective analgesia is therefore important in order to allow optimal respiratory mechanics and minimise these risks. This will also facilitate patient mobilisation, which is important in the prevention of further complications such as venous thromboembolism and pressure ulcers. 

SCOPE OF THE GUIDELINES
This guideline is for the management of adult patients with blunt thoracic wall trauma. These guidelines should be used in conjunction with:
· Clinical Practice Guidelines for the Assessment, Treatment and Documentation of Acute Pain in Adults
· Adult Acute Pain Management Analgesic Ladder & Table
· Prescription and Administration of Strong Opioid Analgesia for the Management of Acute Pain in Adults
· Prescription and Administration of a Patient Controlled Analgesia system (PCAS) for the Management of Acute Pain in Adults
INITIAL MANAGEMENT IN ED

Patients should be managed as per the established trauma management guidelines. Specific management for patients with significant chest injury includes
· Application of high flow humidified O2.
· Treatment of any associated pneumothorax or haemothorax, if indicated.
· Assessment by the anaesthetist attending the trauma call regarding any need for supporting ventilation.
· Early, good quality pain relief-iv morphine or iv ketamine. Intercostal nerve blocks may be performed in the ED for immediate pain relief.

PLACE OF CARE

· Depends on the severity of injuries and degree of respiratory compromise; patients may be treated on the major trauma ward (L22) or critical care.
· A discussion between the multidisciplinary team may be useful if there is any uncertainty.
· Patients who have a regional analgesic such as an epidural or paravertebral inserted will need to be looked after in an HDU environment, as ward L22 does not accept epidurals.

INDICATIONS FOR VENTILATORY SUPPORT

Ventilatory support is rarely needed for isolated chest wall injury. Hypoxia due to severe underlying lung contusions or due to pre-existing lung disease makes it more likely.

Absolute
· Respiratory failure requiring ventilation
· Associated severe injuries needing organ support

Relative
· Impending respiratory failure (PaO2 < 8kpa, PaCO2 > 6.5 kpa, respiratory rate >20)
· Age >65 years with 4 or more rib fractures
· Flail segment
· Pre-existing severe lung disease (asthma/COPD)
· Significant lung contusions

ANALGESIA FOR CHEST WALL INJURIES

A multi-disciplinary approach to analgesia is ideal. The acute pain team and the acute anaesthetists should be involved in complex cases.

ASSESSING PAIN

The severity of pain should be assessed and documented on a 0-3 Pain Intensity Verbal Descriptor Scale.  Pain score should be done at rest and during movement. Dyanamic pain score refers to pain associated with movement, deep breathing and coughing.
Pain score 0=none, 1=mild, 2=moderate, 3=severe

STEP 1

1. LTHT Analgesic Ladder
Please refer to the Clinical Practice Guidelines for the Assessment, Treatment and Documentation of Acute Pain in Adults, which incorporates the Adult Acute Pain Management Analgesic Ladder & Table.
· Paracetamol (oral or intravenous) 1 g 6th hourly, oral or iv, in all patients– unless contraindicated.
· Non-steroidal anti-inflammatory drugs (NSAIDs): 
· Ibuprofen 400mg PO 6-hourly OR Naproxen 500mgs 12 hourly
· Usual contraindications (renal impairment, bronchospasm, peptic ulcer disease) apply but may also be contraindicated in situations involving significant bleeding. 
· Opioids (Weak): for mild-moderate pain, the addition of weak opioids may be effective.
· Codeine or Dihydrocodeine 30-60mgs, 6th hourly, orally, to a maximum of 240 mgs in 24 hours
· Tramadol 50-100mgs 6th hourly, oral or iv, to a maximum of 400mgs in 24 hours
· Oral morphine for rescue analgesia, 10mgs PRN to a maximum dose of 120mgs in 24 hours.
STEP 2
2. Patient-Controlled Analgesia System (PCAS) – IV Morphine:
· Start in patients whose pain is not adequately controlled by step 1 of the analgesic ladder. 
· Refer to the trust guidance; Prescription and Administration of a Patient Controlled Analgesia system (PCAS) for the Management of Acute Pain in Adults. Ensure the infusion is prescribed on a trust approved PCAS prescription chart and that an observation chart to assess safety and efficacy of pain management is completed. 
· Issues are incomplete pain relief, opioid tolerance needing a higher dose/change of opioid and generic opioid side effects such as respiratory depression/itching/drowsiness/nausea.

STEP 3
Consider step 3 for patients whose pain is not adequately controlled by step 2. Options in step 3 are:
1. Continuous Epidural Analgesia (discuss with Acute Pain team/Anaesthetist):
· This provides a good quality of continuous pain relief. Some small studies have shown benefit over intravenous opioids in reducing pain scores, shorter duration of mechanical ventilation and development of pulmonary complications2,3,4
· Consider in ‘at-risk’ patients – elderly, flail segments, >4 rib fractures and in patients whose pain is not adequately controlled with a PCAS.
· It may not be practical in the first presentation in some major trauma patients due to urgency of damage control surgery, associated injuries making positioning difficult and trauma coagulopathy.
· It may be inserted later if needed once other injuries have been managed appropriately.
· Insertion would be done in the ICU/HDU or in the trauma/acute theatres.
· Epidurals may cause hypotension and there is a risk of infection if epidural catheters stay in for longer than 72 hours. Hence strict aseptic precautions should be followed during insertion and the need for continuing the epidural should be reviewed on a daily basis. Patients may be weaned to an opioid PCAS after the acute phase. Refer to Delivery of Epidural and Paravertebral Analgesia in Adult Acute Pain Management clinical practice guideline for the LTHT.

· Patients who have a regional analgesic such as an epidural or paravertebral inserted will need to be looked after in HDU/ICU, as ward L22 does not accept epidurals.

2. Paravertebral (continuous infusion) – paravertebrals provide unilateral analgesia and have less risk of hypotension as compared to an epidural. There is a higher risk of pneumothorax than epidurals, however this is not an issue if an intercostal drain is in situ. Patients with paravertebral catheters in situ need the same degree of monitoring as patients with indwelling epidural catheters.

3. Intercostal nerve blocks – multiple injections of local anaesthetic (3-5mls of 0.25% bupivacaine) around the intercostal nerves of the affected ribs. They provide limited duration of analgesia, may be uncomfortable for the patient and there is risk of pneumothorax.

4. Interpleural block - Insertion of local anaesthetic through the intercostal drains may provide a good degree of pain relief and reduce opioid requirements. Low concentration, large volumes of local anaesthetic (0.25% bupivacaine, 40 mls, ensuring to stay within toxic dose) are inserted into the intercostal drain and the drain is clamped for 5 minutes and released. This process is repeated every 4-6 hours.

5. Rib fixation - Surgical fixation of rib fractures may aid in pain management.

SUPPORTIVE MANAGEMENT FOR CHEST WALL INJURY

Patients with rib fractures are at high risk of hypoventilation, retaining secretions and secondary infections leading to a worse prognosis. As a result they should be aggressively managed to prevent chest infection.
· Use of humidified oxygen to loosen secretions and help sputum clearance.
· Early and aggressive respiratory physiotherapy, encouraging deep breathing, coughing and clearance of secretions6.
· Incentive spirometry.
· Use of nebulised saline and bronchodilators may be used to aid the removal of secretions if the above measures fail.
· Rib belts and other stabilizing devices: these consist of a broad band of material with handles at either end that the patient places around his/her chest and holds firm to ‘splint’ the ribcage during coughing. Anecdotal reports of better cough due to less pain as the ribs are splinted.

RIB FRACTURE PAIN MANAGEMENT 
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USEFUL CONTACTS
· Acute pain team: extension 23341 or mobile 07659531935
· Acute anaesthetist: bleep 2507
· Bunker room: extension 25275
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MULTIPLE	RIB	FRACTURE	PAIN	MANAGEMENT	PATHWAY	



	
	



Step	1	
• Regular	Paracetamol	
• Regular	Weak	Opoid													



eg	Codeine/Tramadol	
• +/-	NSAID	(if	no	



contraindication)	
• PRN	Oral	Morphine	solution	
• Chest	Physiotherapy	



	



Step	2	
• IV	Morphine	Patient	



Controlled	Analgesia	(PCA)	
• Antiemetics	



	



Step	3	
• Contact	Acute	Pain	Team	
• Consider		



• Regional	Anaesthesia	e.g.	
Thoracic	epidural,	
Paravertebral.	



• Procedure	on	Critical	Care	
or	Acute/Trauma	theatres.	



• Contact	L3	Anaesthetist	
• LGI	–	Admission	to	HDU	



Pain	controlled	



Dynamic	Pain	
Score	0-1	



Continue	established	
analgesia	regime	



	



UNCONTROLLED	
PAIN	



PAIN	SCORE	2-3	



Pain	controlled	



Dynamic	Pain	
Score	0-1	



• IV	Morphine	Patient	
Controlled	Analgesia	(PCA)	



• Regular	Paracetamol	
• +/-	NSAID	



	



Follow-up	by	Acute	Pain	Team	
	



Acute	Pain	Team	Contact	
Mon-Fri	8am	–	4pm,		



Ext	SJUH	64648,	LGI	23341			
	



Out	of	hours	contact:	
LGI	–	Bleep	1340	Clarendon,	



Bleep	3454	Jubillee	
SJUH	–	Bleep	5011		



Dynamic	pain	score	refers	to	pain	associated	with	deep	breathing	and	coughing	
Pain	Score	0	=	None,	1	=	Mild,	2	=	Moderate,	3	=	Severe	



	



Consider	early	referral	to	Acute	Pain	Team:	
• >65	years	old	
• >	3	ribs	fractured	
• Pre-existing	respiratory	disease	
• Flail	chest	
• Admitted	under	General	



medical/Elderly	care	at	SJUH	



Emergency	Department	
• Paracetamol	
• NSAID	(if	no	contraindication)	
• IV	Morphine	0.1-0.2mg/Kg	titrated	



PAIN	SCORE	0-1	
ADMIT	UNDER	



MTC	
	



UNCONTROLLED	
PAIN	



PAIN	SCORE	2-3	



PAIN	SCORE	2-3	
CONSIDER	STEP	3	
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