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Key Statements:







     
























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Executive Summary
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Introduction














   








              














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1 The History of Trauma Organisation

 



     



 


 



























 




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


 



 




     
       


        











 
           




2 The New Influences on Trauma Care

2.1 ADVANCING TECHNOLOGY AND THRESHOLDS FOR SURGICAL
INTERVENTION








13

P A R T  I



 



2.2 JUNIOR DOCTORS’ HOURS (THE NEW DEAL)











2.3 CALMAN TRAINING ARRANGEMENTS





         

















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2.4 THE AGEING POPULATION


 










2.5 THE CONSULTANT WORKFORCE







2.6 GOVERNMENT POLICY: NHS FRAMEWORKS
















3 The Incidence of Severe Injury

 


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 




         
            




 



 



 



 
    



4 The Costs of Injury

 






 




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 



 





5 The Outcome of Severe Injury

 
  



 


 


  




 






        



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6 The Present Arrangements for the Care of Major Injuries

 




 



   



 



7 The Evidence for Systems of Care for Major Injuries

 



 


 








 





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





 



8 The Objectives of a National Trauma Service
























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9 The Need for Audit

 



 



             



 

 









 





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10 A National Trauma Audit Research Network (NTARN)

 






 

  


  


 











11 A National Trauma Audit Committee (NTAC)

 

           

     




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


   



12 The Need for Research

 








 








 


        




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13 Recommended Standards of Care in Major Trauma







13.1 THE ASSESSMENT AND RESUSCITATION OF THE SEVERELY INJURED
















 

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

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Recommended standards of care:

Advance warning details from the ambulance service should include patient
numbers, age, gender, mechanism and types of injuries for each patient.
Vital signs including pulse, blood pressure, GCS (or AVPU), respiratory
rate, arterial oxygen saturation and treatment given should be the minimum
information that is required for each patient.

Each hospital that receives major trauma should establish a trauma team
that is available at all times.

The hospital should agree criteria for the activation of the trauma team with
the ambulance service(s), to ensure that the team is prepared for the arrival
of the patient(s).

The trauma team leader has responsibility for the continuing care of the
patient until a management plan has been formulated for either admission
or transfer.

The resuscitation should follow ATLS® or equivalent guidelines. Airway
control must be supervised by the most experienced anaesthetist available,
supported by a suitably trained assistant. To ensure consistency of care,
ATLS® training for all medical members of the trauma team is strongly
recommended.

The involved hospital specialist services should have pre-agreed which
personnel should respond, and the communication process involved, with
the trauma team leader.

13.2 MAJOR HEAD INJURIES







          




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Recommended standards of care:

The clinical management of patients with head injuries must be in accordance
with the recommendations of The Royal College of Surgeons of England‘s
Report of the Working Party on the Management of Patients with Head
Injuries39 and Safe Neurosurgery 2000.40

There should be pre-hospital and hospital spine protection.

There must be a 24-hour capability to secure an airway and provide
mechanical ventilation in every receiving hospital.

All receiving hospitals must have direct access to 24-hour CT scanning
with on-call radiologists.

An effective image transfer facility must be available between the receiving
hospital and the neurosurgical unit.

Patients needing ventilation and/or intracranial pressure monitoring should
be transferred to a neurosurgical intensive care unit or an intensive care
unit with neurosurgeon and neuroanaesthetist support.

The hazards of inter-hospital transfer of the seriously head-injured or multiply
injured patient demand the direct involvement of consultant clinicians.

Patients with severe head injuries or focal signs should be transferred to
the care of neurosurgery units regardless of whether they need surgical
intervention.

The system of care should achieve surgical evacuation of a significant
subdural haematoma within four hours.

Neurosurgical units should be part of a major acute hospital so allowing
joint clinical management with the other acute disciplines involved in trauma
care.

13.3 CARDIOTHORACIC INJURIES








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
         



      



Recommended standards of care:

Examination of the chest is a fundamental component of the cardiopulmonary
assessment of the seriously injured and should be supervised by the most
experienced clinician.

Repeated clinical (and radiographic) assessments are essential to detect
developing intra-thoracic conditions, before and after interventions (eg central
venous lines, tracheal intubation, mechanical ventilation).

Monitoring must include pulse oximetry and serial blood gas analysis to
detect hypoventilation. A 12-lead ECG is essential.

Surgical airway, chest tube decompression and pericardiocentesis skills
must be available in every trauma team.

Urgent referral to a specialist thoracic or cardiothoracic surgeon is required
for major chest injury, massive or continuing intra-thoracic haemorrhage,
major or persistent air leaks, suspected aortic tears and oesophageal
ruptures.

Inter-hospital transfer will be frequently required for angiography, thoracic
surgery and for access to cardiopulmonary facilities.

A consultant surgeon capable of immediate thoracotomy must be available
in all hospitals receiving major trauma patients and may need to proceed
under remote specialist guidance where a patient’s condition is too critical
to allow transfer.
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13.4 ABDOMINAL INJURIES













Recommended standards of care:

In a hospital receiving severe trauma, the input of a general surgeon into
the resuscitative trauma team is essential.

An immediate response from a senior general surgeon of sufficient
experience to perform life-saving emergency laparotomy is essential. Where
the infrequency of emergency calls does not allow the on-call general
surgeon to be free from all other duties, practices must be agreed to
adequately investigate the ‘at risk’ abdomen.

The indications for immediate laparotomy include penetrating trauma with
haemodynamic instability, ballistic injury, free air, diaphragmatic rupture,
intraperitoneal bladder rupture and haemodynamic shock unexplained by
other injury sites.

All patients who are considered to be at risk of abdominal injury who cannot
be continuously assessed, must be investigated after the resuscitation phase
and before definitive non-emergency treatment. They must be investigated
by the receiving unit’s preferred method. The preference for CT, ultrasound
screening, diagnostic peritoneal lavage and laparoscopy will depend on the
stability of the patient and on the local 24-hour availability of expertise and
facilities.

Where visceral injury requires operative management, the start of the
operation must be possible within 60 minutes of admission in all cases.

Associated major chest or pelvic injuries need a combined surgical approach
with cardiothoracic, orthopaedic and urological surgeons. Cardiopulmonary
bypass facilities will be required for some major liver injuries.
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Where inter-hospital transfer of patients is required, the potential for
deterioration should be appreciated and appropriate investigation and
transfer provision should be made, including anaesthetic and transfusion
facilities.

In the conscious patient, re-evaluation is the key to detection of occult
injuries; in the compromised patient detailed and repeated investigations
are essential.

13.5 SOFT TISSUE AND SKELETAL INJURIES

Open Fractures

 


           




     
   


Recommended standards of care:

The clinical management of open fractures should be in accordance with
the recommendations of the Combined Working Party of the British
Orthopaedic Association and the British Association of Plastic Surgeons.43

There should be a combined assessment by an orthopaedic and a plastic
surgeon to decide a shared surgical tactic of skeletal stabilisation and soft
tissue reconstruction. This should be agreed at or before the first surgical
procedure. Where plastic surgery is not available in the receiving unit, a
telephone discussion between senior surgeons should achieve that objective.

A full wound excision and irrigation should be performed by the consultant
surgeon within six hours of injury. Reduction and stabilisation of the fracture
with internal or external fixation (as appropriate) should be achieved at that
primary procedure.



28

P A R T  I I I

A combined plastic/orthopaedic surgical approach is required when a
significant tissue defect is present or anticipated. Optimal management
requires definitive restoration of the soft tissue envelope within five days of
injury. Early or immediate transfer will often be required.

Pelvic and Acetabular Fractures











         




Recommended standards of care:

The immediate application of a pelvic external fixator is indicated for the
combination of haemodynamic and mechanical instability relating to pelvic
fracture/dislocation. This may be required in the resuscitation room. Advice
should be sought from a pelvic surgeon on the appropriateness of a pelvic
external fixator, as the necessary wounds may violate common
reconstruction approaches to the viscera.

Early contact with a hospital specialising in pelvic and acetabular fractures,
should follow resuscitation of the patient and within 24 hours of presentation.

Major hip or sacro-iliac joint dislocations should be reduced and placed on
skeletal traction as an emergency. Trochanteric traction must be avoided.

Pelvic fracture management demands an awareness of the urological
components of these injuries. Early advice from a consultant urologist should
be sought.
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For open pelvic fractures with wounds in the perineum, buttock, vagina or
rectum, a defunctioning colostomy and washout is mandatory as an
emergency. The colostomy should be sited in an upper abdominal quadrant
away from pelvic surgical approaches.

Imaging is required to determine the role of surgery and need for transfer.
This is usually AP and Judet oblique plain radiographs of the whole pelvis
for acetabular fractures. CT is optional. An AP pelvis radiograph and CT
scan [10mm cuts] are required for pelvic disruptions.

Contact with or transfer to the pelvic trauma unit should not be delayed.
Investigations will be promptly available in the receiving unit. Digital image,
telephonic or courier service transfer of images allows the pelvic surgeon
to prioritise the transfer.

Pelvic and acetabular reconstruction surgery should be performed within
ten days of injury.

Unstable Spinal Injuries










Recommended standards of care:

A full spinal protection, handling and nursing protocol must be in place for
all at-risk patients. This is maintained throughout the care and investigation
of a patient identified to be at risk of a spinal injury. A hospital policy for full
spinal protection must be agreed for all unconscious trauma patients,
including those in the ICU.

A complete and documented neurological examination must be performed
at presentation and at regular intervals.
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Immediate referral must be made to the appropriate spinal injury service if
there is evidence of partial or complete spinal cord or cauda equina lesion.

Referral within 12 hours must be achieved for all patients with unstable
injuries. Immediate care, transfer advice, and prioritisation of patients are
the advantages of this early contact.

Deterioration in lung function should be anticipated and there must be a
regular re-assessment of the need for mechanical ventilation.

Patients must have their spine fully immobilised for emergency transfers.
Local nursing protocols must ensure that patients are promptly moved off
spinal boards and definitive spinal nursing practice commenced.

Appropriate measures must be taken for urinary and bowel function.

Imaging studies [plain radiographs and CT scans] must be completed as
an emergency in patients with neurological deficit, and urgently [within 12
hours] in other unstable injuries. CT scans must include the first normal
vertebra above and below the fracture to allow surgical planning. Patient
transfers should not be delayed by the unavailability of CT scan facilities.
These will be readily accessible in the receiving unit.

The receiving spinal units must have 24-hour access to an MRI scanner
with facilities for general anaesthesia.

Fractures with Associated Vascular Injuries










        

    



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       


Recommended standards of care:

Vascular assessment must be included and documented in all patients with
limb injuries, notation should be dated, timed and signed.

Severe limb injuries should be recognised to be at high risk and require
frequent reassessments of pulses and perfusion. Joint dislocations and
fractures adjacent to joints are at the highest risk. Dislocations of the knee
carry such risk as to require urgent angiography, even in the absence of
reduced distal perfusion.

Variation in pulse volume or altered perfusion in an injured limb, requires
the involvement of a vascular surgeon.

Doppler pressure measurement should be recorded whenever possible.

The warm ischaemic time and fracture/dislocation pattern will determine
the place of immediate surgery or angiography.

The objective of treatment is to obtain reperfusion of the limb, either in the
receiving hospital or after transfer within six hours of injury.

Delays in getting access to angiography must not impede transfer or
operation.

The risk of compartment syndrome associated with reperfusion after
vascular repair demands full prophylactic fasciotomies.

The severity of the injury to a limb by vascular damage, ischaemia or soft
tissue and/or bone damage may be so great that primary amputation is
considered appropriate treatment. In that circumstance, two fully trained
surgeons from the specialties of trauma and orthopaedics and/or plastic
surgery and /or vascular surgery should assess the patient and jointly
agree their decision.

Complex Hand and Brachial Plexus Injuries







32

P A R T  I I I







Recommended standards of care:

All severe hand injuries including flexor tendon injuries, open bone and joint
injuries, peripheral nerve injuries, those with extensive skin loss and digital
amputation must be discussed immediately with a specialist in hand injuries.
Criteria for transfer must be agreed.

Immediate treatment includes wound irrigation and dressing, temporary
splintage, elevation, appropriate intravenous antibiotics and tetanus cover.

Receiving hospitals must refer complex hand injuries and patients requiring
replantation to an appropriate hand service and transfer protocols should
be agreed. Patients should be in the operating theatre within six hours.

Brachial plexus injuries must be discussed with a specialist in brachial
plexus surgery within 24 hours of injury, even if the patient is not immediately
fit for transfer.

13.6 VASCULAR INJURIES














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Recommended standards of care:

For vascular injuries associated with skeletal limb injuries, refer to pages
29–30.

All patients with significant blunt injuries and those with penetrating wounds
require full documentation of the distal neurological and vascular status.
Particular reference should be made to pulse volume and symmetry, skin
capillary perfusion, temperature and sensation. Doppler pressure
measurement should be recorded whenever possible.

Reassessments at intervals are mandatory and must be recorded, timed
and signed.

For patients with vascular injuries associated with acute limb ischaemia or
altered perfusion the clinical diagnosis, referral and transfer to a vascular
surgeon should occur within two hours of injury. Reperfusion must be
achieved within six hours of injury.

Delays in accessing angiography in receiving hospitals must not impede
transfer or time to surgery. This investigation will be promptly available in
the vascular surgery unit.

In the more remote acute hospitals without vascular surgeons, surgical
skills aimed at achieving the reperfusion objective should be maintained.

13.7 HEAD AND NECK INJURIES












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Recommended standards of care:

Hospitals providing a head and neck surgical service must have 24-hour
consultant cover.

24-hour CT scanning and experienced theatre and ward teams must be
available.

Defined routes of referral and procedures must be in place to urgently
involve head & neck surgeons and anaesthetists in the assessment of
severe face- and head-injured patients. Advice for upper airway, management
of oral and laryngo-tracheal injuries, tracheostomy, haemorrhage control
and interpretation of CT scans of the facial skeleton is essential.

Early head and neck surgical expertise is required for auditory/vestibular
damage, persistent CSF leaks and facial nerve injuries.

Head and neck surgical services, including otorhinolaryngology, maxillofacial
and plastic surgery must be available in major acute hospitals and children’s
tertiary referral units. Established communication pathways must be in place
for head and neck injuries in each trauma system.

13.8 UROLOGICAL INJURIES




Recommended standards of care:

In all cases of urological trauma, the advice and involvement of a consultant
urologist should be sought.

Renal injury is usually not severe, but may be the major cause of
hypovolaemic shock. Specialist imaging facilities are required to fully assess
the degree of renal damage.

In pelvic fractures, the lower urinary tract may be disrupted and require full
radiological investigation including urethrography and retrograde cystography.

If an intraperitoneal bladder rupture is suspected, a cystogram will be
necessary to establish the diagnosis.
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13.9 EYE INJURIES




         










Recommended standards of care:

A training grade ophthalmologist (SHO/SpR) should be included in the
assessment and management of ocular injuries at the earliest opportunity.

Visual acuity in each eye must be recorded in all conscious patients.

Full neurological observations and documentation of pupil signs must be
recorded and made available to the ophthalmologist in all semi-conscious
or unconscious patients.

An appropriately experienced ophthalmologist must be advised of ocular
manifestations of the injury if it is proposed to take the patient to theatre –
thereby allowing an opportunity for detailed examination under anaesthesia.

Out-of-area transfer for intra-ocular microsurgery must be considered when
vital signs are stable and the benefit of transfer is considered greater than
the risk.

When both eyes are injured and critical list status is maintained, expertise
from outside the area should be sought by contacting the regional centre.

13.10 ANAESTHESIA FOR THE SEVERELY INJURED




        

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

       










 






















Recommended standards of care:

An anaesthetist of SpR grade or above should be part of the initial team
response to major injury.

The anaesthetist must be assisted by an appropriately trained ODP or
anaesthetic trained nurse.

Given the potential difficulties, the initial decision to secure the airway by
tracheal intubation requires careful consideration. However, airway
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compromise from head injury, direct airway injury or hypoxia unrelieved by
simple measures necessitates urgent tracheal intubation, and help from a
senior anaesthetist must be sought as early as possible.

The intubation sequence of choice is:

a) pre-oxygenation for as long as is practical;
b) manual in-line neck stabilisation (MILNS), followed by removal of all

cervical spine stabilisation except the posterior portion of the hard collar;
c) rapid sequence induction using an appropriate induction agent and a

rapid onset muscle relaxant;
d) oro-tracheal intubation; and
e) confirmation of tracheal tube placement should be by auscultation, and

capnography, supplemented by continuous pulse oximetry.

Facilities and skilled personnel must be available to perform crico-
thyroidotomy or tracheostomy in the event of failure to maintain oxygenation
after failed intubation.

Cannulation of two large veins with short large-bore cannulae is essential
in severe hypovolaemic shock. Fluid should be administered using a high
performance fluid infusor.

Transfer to other areas of the hospital, or to other hospitals, must be
undertaken only by experienced anaesthetic personnel. The patient remains
the responsibility of the referring hospital until arrival at the receiving hospital,
unless a trained retrieval team is used.

13.11 INTENSIVE CARE FOR THE SEVERELY INJURED














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Recommended Standards of Care:

An SpR or consultant in intensive care must attend each major trauma
patient as soon as possible after they arrive in the hospital.

Seriously ill patients who do not require immediate surgery should be
transferred to intensive care as soon as they have been assessed and
stabilised. Intensive care units should have the necessary space and
facilities for ongoing resuscitation.

Multi-system trauma patients in intensive care units should be under the
overall care of an intensive care consultant who should co-ordinate decisions
concerning treatment. This demands regular joint ward rounds with other
specialties and close working relationships between consultants.

Trauma patients require the same standard of ICU support as other critically
ill patients including haemodialysis, ultrafiltration, forced air warming,
pressurised fluid infusors and air loss beds.

Intrahospital transfer involves risk to the patient and adequate senior staff
and equipment must be available. The recommendations for intrahospital
transfer49 must apply to these transfers. ICUs should be co-located with
HDUs, theatres, A&E departments, helipads and ambulance bays so as to
reduce the time at risk.

Inter-hospital transfer must be adequately funded. Staff and equipment must
be additional to that needed in the intensive care unit. All ICUs within a
trauma system must meet regularly to agree the indications and methods
of transfer. Helicopter transfer should be considered for transfers of over 60
miles. Protocols and funding must be in place to ensure that immediate
transfer can occur when clinically required.

Trauma patients with major head injuries, burns and spinal injuries frequently
have other serious injuries. Each trauma network must have ICUs in
neurosurgical, spinal and burn units which have the necessary training and
expertise to provide for these other injuries.

There must be adequate facilities for relatives who may not live locally and
need accommodation. Relatives must be kept regularly informed of the
patient’s progress.

The transfer of trauma patients out of ICU should only occur when their
condition is suitable. Each patient should then be under the overall care of
a suitable named consultant. Consultants in intensive care must continue



39

P A R T  I I I

to visit these patients ensure they receive seamless care, and that they do
not need to return to intensive care, and to advise on intensive care aspects
such as respiratory support and pain relief.

Adult ICUs must not be used for the long term (greater than 24 hours)
treatment of paediatric trauma.

13.12 BURNS



   
















           


Recommended standards of care:

The clinical management of patients with burn injuries should be in
accordance with the British Burn Association recommendations within the
National Burn Care Review report.

Initial assessment and care should be along EMSB guidelines.

All injuries requiring admission to hospital must be to a service with
experienced staff trained in the provision of burn care.
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All complex injuries require the skills of the whole burn team, available on
one site with suitable accommodation and equipment. Patient transfer to
that team should be within six hours of injury.

Treatment must achieve rapid stabilisation of the patient, to allow early
excision of the burn wound and the earliest possible full skin healing.
Rehabilitation should begin on the day of admission.

13.13 THE SEVERELY INJURED CHILD

















Recommended standards of care:

Any hospital receiving and caring for the severely injured child must have
on-site support from paediatricians, paediatric anaesthetists, and a full range
of appropriate resuscitation equipment.

There should be a separate resuscitation area for children in A&E
departments.

A separate on-call response team ensuring the most senior paediatrician
involvement must be in place for severely injured children. Although the
resuscitation and surgical priorities remain the same, the skills are specific.

Each receiving A&E department should have a children’s nurse available at
all times recognising the particular need for holistic care.
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Early advice from a paediatric intensive care unit (PICU) should be sought.*
Inter-hospital transfer of the critically injured child requires multi-disciplinary
consultant involvement and should be managed according to locally agreed
protocols. A retrieval team from the PICU should be available for urgent
transfer. It is recognised that a local team may effect more rapid transfer.

Receiving PICUs should have on-site supporting allied trauma specialities
available and agree joint reception of the severely injured child.

           



13.14 THE MULTIPLY INJURED PATIENT





       





13.15 THE REHABILITATION OF THE SEVERELY INJURED











           




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         



Recommended standards of care:

Specialist rehabilitation services should be integrated with each trauma
system and should be under the clinical leadership of a consultant in
rehabilitation medicine.

Patients must have equal access to all appropriate rehabilitation services.

Each rehabilitation unit should have written admission criteria.

Each rehabilitation unit should utilise appropriate outcome measures.

Written goals should be identified for each patient’s rehabilitation.

The rehabilitation programme should be carried out by a co-ordinated multi-
disciplinary team with all the relevant clinical disciplines, including doctors
and nurses trained in rehabilitation, the professions allied to medicine,
psychologists, social workers, etc.

Staff numbers, qualification and experience must be adequate to meet the
caseload.
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14 A National Trauma Service






 






      


14.1 TRAUMA SYSTEMS






















14.2 THE MAJOR ACUTE HOSPITAL – LEVEL 1




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         














The Required Facilities at the Major Acute Hospitals (Level 1)

        










 



















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




14.3 THE ACUTE GENERAL HOSPITALS – LEVEL 2













The Required Resources for the Acute General Hospital (Level 2)

        






















14.4 THE ACUTE GENERAL HOSPITAL – LEVEL 3







46

P A R T  I V










The Typical Resources for Trauma in the Acute General Hospital (Level 3)

















14.5 MINOR INJURIES UNITS [MIUS]












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15 How the System Works

15.1 ON-SCENE CARE

   









         




       






         







15.2 AN INTEGRATED AMBULANCE SERVICE





     






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



15.3 TRANSFER FROM THE SCENE





























15.4 ACTIVATING THE RESUSCITATIVE TRAUMA TEAM

        








49

P A R T  I V

15.5 CRITERIA FOR ACTIVATING THE TRAUMA TEAM


















15.6 THE RESUSCITATIVE TRAUMA TEAM LEADER








15.7 RESUSCITATIVE TRAUMA TEAM MEMBERS











15.8 SECONDARY TRANSFER



 

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















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P A R T  V

16 The Consultant Workforce for Trauma




     


16.1 TRAUMA AND ORTHOPAEDIC SURGERY





  














16.2 GENERAL SURGERY







16.3 HAND SURGERY








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16.4 VASCULAR SURGERY






16.5 NEUROSURGERY










16.6 CARDIOTHORACIC SURGERY




16.7 ORAL & MAXILLOFACIAL SURGERY



  







16.8 PAEDIATRIC SURGERY








            

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16.9 ACCIDENT & EMERGENCY MEDICINE










16.10 ANAESTHESIA





16.11 PLASTIC SURGERY INCLUDING BURNS





16.12 REHABILITATION MEDICINE





17 Training in Trauma Care

17.1 ADVANCED TRAUMA LIFE SUPPORT IN THE UK














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






         



17.2  THE TRAINING OF PARAMEDICS

















         





17.3 PRE-HOSPITAL IMMEDIATE CARE







17.4  TRAUMA TEAM LEADER TRAINING


        

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


       








17.5 INTER-HOSPITAL TRANSFER TRAINING

















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        


 


 


      


    


  
    


 
 


       


 


 


     




 


 


 
 
 


 




 


 


        


 
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 


 



 


 



    


 


 


 


 


 


    


       


 
     


    


 
       


 
 


 


       


 


 
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 


 
        


 


           



 
 


    

 
   
         

          


        
   


 
     


    


 
 


           


 


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 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
    


 
 
 
 
 
 
 
 
 
 
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