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• Assessing a patients neurological status is the bread and butter of 
all healthcare professionals. Our aims are to observe patients and 
monitor for improvements and deterioration and report document 
and intervene as appropriate 

• Conscious level assessment forms a vital part of a nurses skill 
base. By accurately assessing a patints level of consciousness the 
nurse is able to detect neurological changes and communicate with 
the medical team to initiate prompt action in order to improve 
survival outcomes and minimize long term sequelae (Chan et al, 
2013). 

• I work as a staff nurse in ED and haven't learned GCS off by heart. 
I don’t have to . I work in  a well lighted environment where I have 
immediate access to neurological observation charts. 

• As pre hospital personnel the question you might ask yourself is do 
I know it off by heart. Do you need to know it off by heart. 

• I think its difficult to  calculate particularly abnormal GCS and 
frequently there will be a debate between health care professionals 
at the bed side as to what the correct gcs is. 

• ED nurses are fundamental to keeping morbidity to a minimum by 
bring vigilant and preventing secondary brain injury due to hypoxia 
or hypotension. 

• Accurate, consistent assessment of a patient with impaired 
consciousness is crucial to determine deterioration or improvement. 



Session Objective 

• To revisit the Glasgow coma 

scale on its 40th anniversary 
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Components of 

consciousness 
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History 
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Classification  of Brain Injury 

According to Glasgow Coma 

Scale                                

MILD 

GCS 13-15 

MODERATE 

GCS 9-12 

SEVERE  

GCS 3-8 



 

 

 Team Waiting 
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Factors affecting eye 

opening 
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Periorbital oedema 

Ocular trauma 

Cranial nerve injury 

pain 

 

 



Eye 

https://www.youtube.com/watch?v=gL88Lgk8yto Monday, 06 October 2014 



Eye Opening 
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Factors affecting 

verbal response 
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• Endotracheal intubation 

• Tracheostomy 

• Laryngectomy 

• Maxillary facial trauma 

• Oedematous tongue 

• Mutism 

• Aphasia 

• Hearing loss 

 

• Inability to comprehend 
language spoken  

• Dementia 

• Psychiatric disorders 

• Developmental delays 

• Medications (sedation, 
neuromuscular blocking 
agents, anaesthetics) 

• Alcohol and drug 
intoxication 

 



Verbal 
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Verbal Response 
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• Spinal cord injury 

• Peripheral nerve 

injury 

• Extremity injury with 

immobilisation 

• Pain 

 

 

 

Factors affecting 

motor response 
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Motor Response 
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Patient arrives 
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Case 

History 
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 Glasgow coma scale 

observation chart 
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Observations 

• Observation of admitted patients 

• 1.8.5In-hospital observation of patients with a head injury should only be conducted by 

professionals competent in the assessment of head injury. [2003] 

• 1.8.6For patients admitted for head injury observation the minimum acceptable documented 

neurological observations are: GCS; pupil size and reactivity; limb movements; respiratory rate; 

heart rate; blood pressure; temperature; blood oxygen saturation. [2003] 

• 1.8.7Perform and record observations on a half-hourly basis until GCS equal to 15 has been 

achieved. The minimum frequency of observations for patients with GCS equal to 15 should be as 

follows, starting after the initial assessment in the emergency department: 

• Half-hourly for 2 hours. 

• Then 1-hourly for 4 hours. 

• Then 2-hourly thereafter. [2003] 

• 1.8.8Should the patient with GCS equal to 15 deteriorate at any time after the initial 2-hour period, 

observations should revert to half-hourly and follow the original frequency schedule. [2003] 

• 1.8.9Any of the following examples of neurological deterioration should prompt urgent reappraisal 

by the supervising doctor. 

• Development of agitation or abnormal behaviour. 

• A sustained (that is, for at least 30 minutes) drop of 1 point in GCS score (greater weight should 

be given to a drop of 1 point in the motor response score of the GCS). 

• Any drop of 3 or more points in the eye-opening or verbal response scores of the GCS, or 2 or 

more points in the motor response score. 

• Development of severe or increasing headache or persisting vomiting. 

• New or evolving neurological symptoms or signs such as pupil inequality or asymmetry of limb or 

facial movement. [2003, amended 2007] 

• 1.8.10To reduce inter-observer variability and unnecessary referrals, a second member of staff 

competent to perform observation should confirm deterioration before involving the supervising 

doctor. This confirmation should be carried out immediately. Where a confirmation cannot be 

performed immediately (for example, no staff member available to perform the second 

observation) the supervising doctor should be contacted without the confirmation being 

performed. [2003] 
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Recap 

• Check for factors that might 

interfere with your assessment 

• Observe the patient for 

spontaneous eye opening 

speech and movement 

• If necessary stimulate the 

patient first verbally then 

physically 

• Findings should be documented 

clearly on GCS chart 26 Monday, 06 October 2014 
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Easy Peasy Lemon 

Squeezy 
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• Assessing a patients neurological status is the bread and butter of 
all healthcare professionals. Our aims are to observe patients and 
monitor for improvements and deterioration and report document 
and intervene as appropriate 

• Conscious level assessment forms a vital part of a nurses skill 
base. By accurately assessing a patints level of consciousness the 
nurse is able to detect neurological changes and communicate with 
the medical team to initiate prompt action in order to improve 
survival outcomes and minimize long term sequelae (Chan et al, 
2013). 

• I work as a staff nurse in ED and haven't learned GCS off by heart. 
I don’t have to . I work in  a well lighted environment where I have 
immediate access to neurological observation charts. 

• As pre hospital personnel the question you might ask yourself is do 
I know it off by heart. Do you need to know it off by heart. 

• I think its difficult to  calculate particularly abnormal GCS and 
frequently there will be a debate between health care professionals 
at the bed side as to what the correct gcs is. 

• ED nurses are fundamental to keeping morbidity to a minimum by 
bring vigilant and preventing secondary brain injury due to hypoxia 
or hypotension. 

• Accurate, consistent assessment of a patient with impaired 
consciousness is crucial to determine deterioration or improvement. 



references 

• Clinical skills.net 

• Nice Guidelines 2014 

• glasgowcomascale.org 
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Thank You 



CLOSED HEAD 

INJURIES: 

Preventing Secondary 

Injury Pre-hospital 

 

Carmel O’Sullivan 



Closed Head Injuries 
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Objectives 

• Define Closed Head Injuries 

• Types of Injuries 

• Pathophysiology 

• Management & Head Injury CPG 

33 
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Closed Head Injury 

• TBI – blunt trauma 

• Dura mater intact 

• Brain tissue is not exposed 
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Injuries 

• Skull Fractures 

• Diffuse Brain Injuries 

• Focal Brain Injuries 
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Skull Fractures 
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REF: Nancy Caroline, Emergency Care in the Streets 

Depressed → Linear → 

Basilar → 

Open → 



Diffuse Brain Injuries 

• Cerebral Concussion 

 

 

• Diffuse Axonal Injury 
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Cerebral Concussion 

• Transient dysfunction of the cerebral 

cortex – ie brain-shaking! 
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Diffuse Axonal Injury 
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STRETCHING 

TEARING 

SHEARING 

MILD 

MODERATE 

SEVERE 



Focal Brain Injury 

• Cerebral Contusion 

 

• Intracranial Haemorrhage 
– Epidural or extradural haematoma 

– Subdural haematoma 

– Intracerebral haematoma 

– Subarachnoid haematoma 
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Cerebral Contusion 

 

• Brain tissue bruised => brain 

physically damaged 

• Swelling of tissue 

• Can lead to ↑ ICP 
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Intracranial 

Haemorrhge 
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Pathophysiology 

• Primary Injury 

 

• Seconday Injury 
  

 “The ‘After effects’ of the primary injury” 

    - Nancy Caroline 
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Secondary Injury 

• Cerebral Oedema 

• Intracranial haemorrhage 

• Increased ICP 

• Cerebral Ischaemia 

• Hypoxia 

• Infection 
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ICP 

• Early signs 

• Mild -> Moderate -> Severe 

– BP 

– HR 

– Respirations 

– Pupils 

– Motor response 

– Outcome 
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Pre-hospital 

Observations 
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Management 
• Hx of incident  

• Airway – advanced?? & Oxygenation 

• External Haemorrhage 

• C-SPINE 

• SP02 & ECG 

• GCS 

• Pupils 

• Pain management 

• Nausea & Vomiting 

• Head tilt 10degrees 

• Collar tension 

• Hypotension 

• Seizures 

• Prompt & appropriate transport 
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Minimise Intracranial 

Pressure 

Perform asap 

ALS 



HAVE YOU GUYS LEARNED 

ANYTHING???!!!!! 
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Summary 

 Described Closed head injuries,  

 The types of injuries and their pathophysiology  

 The importance pre-hospital of recognition and 

management to prevent secondary injury 

 PHECC Education & Training Standard 

 Paramedic CPG 5/6.6.5,Version 2, 01/13 
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THE 

END! 



NON-ACCIDENTAL 
HEAD INJURIES. 
SHAKEN BABY 

SYNDROME 

By Irene Culhane EMC-P 

EME UL 

24/August/2014 

 





OBJECTIVES 

1. Define shaken baby syndrome. 

2. Describe the mechanism of injury. 

3. Recognize the clinical presentations of head 
injuries resulting from abuse. 

4. List the consequences. 

5. Examine the risk factors. 

6. Identify Differential Diagnosis. 

7. Discuss pre-hospital assessment and care. 
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Motivation 

As professionals, it is our duty of care, both morally and 
professionally, to protect and preserve life, especially to 
those most vulnerable. 

 

More than 40% of deaths from child abuse occur among 
children younger than 12 months of age, and abusive head 
injury is the most common cause of death in such cases. 

 

 Infants frequently present with nonspecific clinical 
features without a history of trauma. As a result, as many 
as 30% of children with abusive head injury may be 
misdiagnosed at the initial evaluation.                                             
(Christian & Block, 2009).  
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INCIDENCE 

  

In southwest England and south Wales the 
incidence of subdural haematoma was 21.0 per 
100,000 children under one year of age and it 
was estimated that non-accidental injury 
accounted for 82 percent of these.   

In the US, SBS deaths account for 13-50% of all 
non accidental paediatric deaths recorded. 
Severe neurological impairments and physical 
disabilities are recorded in 50-75% of the 
survival population. 
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DEFINITION 

“A form of Abusive Head Injury (AHI) and Inflicted 

Traumatic Brain Injury (ITBI), is a preventable and 

severe form of physical child abuse”.     

                 Centre for disease control and prevention 

(CDC) 

 

 

“A form of child abuse caused by violently shaking an 

infant or child”   

University of Maryland Medical Centre and WHO. 
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Mechanism of Injury         

(1 of 3) 
Abusive paediatric head trauma begins as intense frustration and 

anger. In its aftermath, lives, relationships, families and futures 
can be changed forever. 

—Hymel & Deye, 2010 
 

When a child is taken by the torso, leg, or arm and shaken 
repeatedly, (this can develop from just five seconds of 

vigorous shaking), this acceleration and deceleration 
motion causes the brain to rotate and bounce within the 

baby’s skull. 

 (MacDonald & Helfrich, 2001; Tsao et al., 2002). 
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Mechanism of Injury         

(2 of 3) 
 Due to the weight of an infant’s head, the weak 
neck muscles, the thick skull wall, the soft tissue 

of the brain, the lack of myelination, and its 
higher water content this violent shaking makes 

an infant’s brain extremely vulnerable to damage, 
can be easily compressed, distorted within the 
skull and cause diffuse axional injury.  ( Lewin, 2008.) 

  

The force at which an infant is shaken causes 
blood vessels to be broken resulting in bleeding 
within the brain leading to further swelling and 

intercrainal pressure. 

 (MacDonald & Helfrich, 2001; Carbaugh, 2004).  
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Mechanism of Injury         

(3 of 3) 
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Hope 
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CLINICAL PRESENTATIONS     
(1 of 7) 

Physical Signs: 

Black Eyes 
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CLINICAL PRESENTATIONS     
(2 of 7) 

Bruises in areas where normal childhood 
activities would not usually result in bruising 
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CLINICAL PRESENTATIONS     
(3 of 7) 

Bulging soft spot (fontanelle) or separations in an 
infant’s skull 
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CLINICAL PRESENTATIONS     
(4 of 7) 

Torn Frenulum 
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CLINICAL PRESENTATIONS     
(5 of 7) 

Fractures 
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Two infants with a femur fracture. Child abuse was 

suspected because of the age of the child and an 

inconsistent history given by the parents. 



CLINICAL PRESENTATIONS     (6 of 7) 

Other clinical signs include: 

• irritability, seizures, impaired consciousness,  

• inability to focus their eyes, breathing 
abnormalities, 

• vomiting, lethargy, 

• constipation, poor feeding, 

• apnoea and muscle weakness. 

 ( Lewin, 2008; Carbaugh, 2004; Duhaime et al., 1998).  

The damage of SBS continues to impact the 
infant’s life, long after the attack 
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CLINICAL PRESENTATIONS     

(7 of 7) 

Assessments such as:  

 CT scans have been shown to be superior when viewing 
the damage to the infant’s brain.  Intracranial 
haemorrhage, hairline fractures, and compressions in the 
skull are all visible on the CT scan (Coody et al., 1994). 

 In infants where CT findings are not definitive, an MRI has 
been shown to be useful in detecting extraaxiel 
haemorrhages (Duhaime et al., 1998) 

There is a direct relationship between the force at which 
the infant is shaken and the amount of haemorrhaging that 
has occurred within the brain.  

A common finding in SBS, which has been reported in 65 to 
95% of the population, is retinal haemorrhages (RH) (Duhaime 

et al., 1998). 

 
70 Monday, 06 October 2014 



RISK FACTORS (1 of 2) 

INFANTS AT HIGH RISK: 

1. Cry frequently, inconsolable, “colicky” 

2. Have difficult temperaments 

3. Are a product of a multiple pregnancy 

4. Are premature 

5. Have special needs 

6. Are low birth weight 

7. Have congenital defects or syndromes 

8. Bond poorly with caregivers                                 
(Carbaugh 2004: Lewin 2008.) 
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RISK FACTORS                    (2 of 2) 

RISK FACTORS FOR SBS PERPETRATORS: 

1. Male gender 

2. Mentally challenged 

3. Illiterate 

4. Impulsive behaviour 

5. Single parenthood 

6. Domestic violence 

7. Drug/substance abuse 

8. Mental illness – anxiety, depression 

 



CONSEQUENCES 

• Learning and physical disabilities 
• Visual disabilities or blindness 
• Hearing impairment 
• Speech disabilities 
• Cerebral palsy 
• Seizures 
• Behaviour disorders 
• Cognitive impairment 
• death in approximately 20 percent of infants 
• paralysis 
• SBS may result in a permanent vegetative state.            

( Duhaime et al.,1998). 



DIFFERENTIAL DIAGNOSIS 

It is also important to rule out underlying conditions that may 
look like abuse. These include inquiring about the presence of 
any of the following conditions or practices: 

• Congenital e.g Oestogensis imperfecta. 

•  Metabolic e.g Scurvy (Vit C deficiency) 

•  Neoplastic e.g  brain tumour. 

• Connective tissue disease, which may lead to spontaneous 
fractures and bruising without traumatic injury e.g Ehlers-
Danlos  

• Acquired causes (e.g., meningitis, obstructive hydrocephalus) 

• Undetected bleeding disorders that can lead to abnormal 
bleeding patterns (e.g., hemophilia,liver disease) 

• Traditional or alternative healing practices, which may lead to 
unusual bruising and scarring patterns (e.g., coin rubbing, 
cupping, burning herbs on the skin over acupuncture points) 

                                                                                                                                                                (Hymel & Deyes, 2011) 

 

 



Non accidential or Differential Diagnosis 

 



Non accidential or Differential 
Diagnosis 
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Non accidential or Differential 
Diagnosis 
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PRE-HOSPITAL  ASSESMENT (1 of 5) 

• A - Airway 

• C - C SPINE 

• B - Breathing  

• C - Circulation. 

• Anticonvulsant therapy. 

GLASGOW COMA SCALE. 

The Glasgow Coma Scale continues to be one of the most 
widely used to evaluate injury severity of young children 
presenting with altered level of consciousness. Any 
combined score of less than 8 suggests severe brain 
injury and represents a significant risk of mortality. 
 



GLASGOW COMA SCALE 

 



PRE-HOSPITAL ASSESMENT (2 of 5) 

PHYSICAL EXAM – Secondary Survey. 
Complete physical exam for any young child with suspected 

abusive head trauma should include: 
• Inspection of all body parts, scalp, fontanels, ears, and 

hair. 
• Inspection of the mouth (lip, tongue, buccal) to look for  

dental injuries. Other possible oral injuries include 
unexplained bruising to the cheeks, ears, neck, or trunk 

in association with a torn frenum. A torn frenum may 
occur with force-feeding an infant                               (Baz & 

Wang, 2012). 

• Palpation of legs, arms, hands, feet, and ribs to feel for 
crepitus or deformities. 
 



Torn Frenum 

 



PRE-HOSPITAL ASSESMENT        
(4 OF 5) 

History contd. 
In addition to the presenting history, the past medical and 
developmental history should be collected. This includes: 
 
•Birth history 
•Prior hospitalizations and emergency visits 
•Tendency to bleed or bruise 
•Prior injuries 
•Seizure history 
•Temperament and irritability 
•Medications and immunizations 
•Developmental history, including motor, language, and 
social skills 
•Family medical history (especially of bleeding, bone 
disorders, and metabolic or genetic disorders) 

(Jackson & Jackson, 2011 
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PRE-HOSPITAL ASSESMENT       (3 of 5) 

Presenting History 

Any reported history or statements made by the caregiver 
regarding the injury should be documented accurately and 
completely. There are three general portions of the presenting 
history that are important to document. The first is the history of 
the injury event, second is how the child responded or behaved 
after the injury and finally the paramedics documentation if there 
is a high suspicion index (policy NASCG015). 

Questions to ask when taking a presenting history should include: 

 

•What happened? 

•Who was there when it happened? 

•Where did it happen? 

•When was the child noticed to be ill or injured? 

• How did the child respond?  

 



PRE-HOSPITAL  ASSESMENT       

(5 OF 5)  

Observations and explanations that may be of 
concern to EMS providers include: 
• Any infant or young child whose history is not plausible 

or consistent with the presenting signs and symptoms 
(i.e., explanation that is inconsistent with the pattern, 
age, or severity of the injury or injuries or is inconsistent 
with the child’s physical and/or developmental 
capabilities) 

• The presence of a new adult partner in the home 

• A history of delay in seeking medical attention 

• A previous history or suspicion of abuse. 

• Physical evidence of multiple injuries at varying stages 
of healing 

• Unexplained changes in neurologic status, unexplained 
shock, and/or cardiovascular collapse 

(CDC,) 

 
84 Monday, 06 October 2014 



CONCLUSION 

Shaken Baby Syndrome is not just a 

crime, it’s a public health issue. 

 

 

You as health care professionals, are 

in an ideal position and play a key role 

in identifying those most at risk. 
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