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Trauma is a common cause of emergency presentations in small animal practice. Due to our 

patients small size the potential for multi-system damage is high and their injuries need to 

be approached in a systematic manner to ensure than no life threatening abnormalities are 

missed. Appropriate management in the first few hours is vital for success. Many patients 

benefit from a multi-modal approach in the successive days, concentrating on careful 

nursing, nutrition and pain relief. 

 

Primary assessment 

A major body system assessment approach should be used to rapidly identify the life 

threatening problems and initiate life-saving treatment. The major body systems are: 

• Cardiovascular 

• Respiratory 

• Neurological 

Cardiovascular 

Cardiovascular assessment is aimed at identification of hypoperfusion as a result of 

hypovolaemia. Significant blood loss can occur into body cavities and fracture sites without 

visible haemorrhage. This is especially true in cats. The response to hypovolaemia is initially 

tachycardia, vasoconstriction and increased myocardial contractility as a result of adrenergic 

stimulation. With continued blood loss these compensatory measures fail to maintain tissue 

perfusion and signs of decompensated hypovolaemic shock ensue. 

The response of dogs to blood loss is predictable and the degree of hypoperfusion can be 

estimated from the severity of their clinical signs (see table below). Cats are less predictable 

and more difficult to assess. Their higher resting heart rate also means there is less room for 

an increase in heart rate. We are therefore more reliant on palpation of pulse quality for 

assessment in these patients. Assessment of the severity of hypovolaemia is used to guide 

fluid therapy.  

Clinical signs Mild 

(Compensatory 

Moderate Severe 

(Decompensatory) 

Heart rate 130-150 150-170 170-220 

Mucous membrane 

colour 

Normal to pinker than 

normal 

Pale pink White, grey or 

muddy 

Capillary refill Vigorous Reduced vigour, 2 

seconds 

>2 seconds or absent 



 

Respiratory 

Respiratory assessment is aimed at identification of dyspnoea and identification of the 

underlying cause. All patients presenting with dyspnoea should be provided with immediate 

oxygen therapy in the least stressful manner possible. 

Common causes of dyspnoea following trauma include: 

o Pneumothorax  

o Pulmonary contusions 

Less common causes include diaphragmatic hernia and chest wall trauma 

Significant haemothorax is an extremely rare cause of dyspnoea as in these patients the 

signs of hypovolaemia predominate 

Traumatised animals should therefore be assessed carefully for lung sounds; all areas of the 

thorax should be carefully auscultated. Some of these patients can be extremely challenging, 

especially those that have both pneumothorax and pulmonary contusion. Pleural space 

disease (dull lung sounds) should prompt needle thoracocentesis.  

 

Neurological 

In the primary assessment of these patients, neurological assessment is limited to 

mentation, posture and assessment for limb movement and deep pain. Patients with severe 

cardiovascular compromise should not be assessed for neurological function until they are 

more stable.  

Mentation: Patients with coma or stupor (response only to pain) are likely to have intra-

cranial injury. Reduced mentation in the absence of cardiovascular abnormalities should 

prompt evaluation for head injury. 

Posture: Decerebrate rigidity (extensor rigidity in all four limbs with associated abnormal 

mentation, opisthotonus may or may not be present) is associated with caudal midbrain or 

cerebellum injury. This posture has a grave prognosis for recovery. 

Decerebellate rigidity: (extensor rigidity of forelimbs, flexion of hind limbs with opisthotonus 

and normal mentation) is associated with caudal cerebellar lesions. This carries a better 

prognosis.  

Schiff-Sherrington posture: (extensor rigidity of forelimbs, flaccid, atonic, areflexic, analgesic 

pelvic limbs, normal mentation) is associated with an acute, severe, T3-L3 lesion. Prognosis 

has typically been thought to be poor for full recovery of motor function, however with time 

some of these positions can recover.  

<1 second 

Pulse amplitude Increased  Moderate decrease Severe decrease 

Pulse duration Mild decrease Moderate decrease Severe decrease 

Metatarsal pulse Easily palpable Just palpable Absent  

Lactate concn (mmol/L) 3-5 5-8 >8 



 

Management of Major Body System abnormalities  

 

Cardiovascular 

Mortality in hypovolaemic shock is related to duration of the ischaemic insult. Early 

replacement of circulating volume is key to successful patient management.  

Stabilisation of the cardiovascular system is aimed at replacement of lost circulating volume 

with intravenous fluid therapy. First choice is always isotonic crystalloid fluids, e.g. 

Hartmann’s solution.  

Hypotonic fluids such as 0.18% saline with 4% glucose should be avoided as the use of these 

fluids encourages extravasation of water from the vessels into the extracellular space. They 

are therefore inefficient volume expanders and encourage the formation of oedema.  

Vascular access 

Patients with signs of haemorrhagic shock require rapid and effective intravascular access. 

When giving large volumes of fluid it is preferable to use as large a gauge catheter as 

possible to allow rapid flow through it. Peripheral venous access via the cephalic vein is ideal 

in the majority of trauma patients as they are easy veins to catheterise and allow placement 

of wide, short catheters. Once venous access is achieved the catheter should be secured and 

preferably attached to a T-port (or alternative) prior to being attached to the fluid line to 

prevent excess movement and contamination of the catheter. In patients with excessive 

trauma to limbs it pays to be familiar with alternative routes for venous catheterisation. 

Alternative veins include the saphenous (external in dogs and internal in cats), the jugular 

and auricular veins (in breeds that permit this). Jugular catheterisation is particularly useful 

in patients which require on-going fluid therapy or intravenous medication, repeat sedation 

or anaesthesia or those that have extensive limb trauma. Jugular catheterisation is best 

practiced in anaesthetised or deeply sedated patients as placement of a catheter into these 

veins can be tricky even in normal patients. There are a variety of catheters that can be 

placed into the jugular vein, those designed to be placed via the ‘Seldinger technique’ are 

most useful as almost any length and gauge catheter can be placed over the wire. It is worth 

practicing this technique on normal, anaesthetised patients before attempting in sick 

patients! 

Visible sites of haemorrhage should be addressed with pressure to slow loss.  

The volume of fluid given is based upon the severity of hypoperfusion. A proportion of 

‘shock dose’ is administered over a short period of time (15-20 minutes) and the patient 

reassessed. For example, in a patient assessed to have moderate hypovolaemia a volume of 

20ml’kg is administered over 15 minutes and the patient reassessed. The patient’s response 

to therapy will ultimately determine the approximate volume to be given. Isotonic 

crystalloids are effective in the majority of cases. If the patient is responding poorly to fluid 

resuscitation, the use of other fluid types should be considered in conjunction with 

evaluation for the site of on-going haemorrhage. 

There is on-going debate whether to use crystalloids or colloids for resuscitation. The on-

going debate is testimony to the fact that there is little difference between the two types of 

fluids. Colloids in theory are more efficient and have a better persistence than crystalloids. 

The licenced veterinary products (Geloplasma) however consist of very small molecules that 

are rapidly secreted via the urinary tract.  



Initial evaluation 

On arrival at the practice it is unlikely that the animal will have endured a car journey and 

therefore be stressed at the unfamiliarity of the situation. The patient should be provided 

with oxygen supplementation whilst a brief examination of the respiratory tract is carried 

out to rule out easily treatable conditions. The patient should then be left to relax (as much 

as is possible). 

In severely dyspnoeic animals, actively taking control of the airway (which often only 

requires very small doses of sedative in severely dyspnoeic animals) is vastly superior to 

intubating them following a respiratory arrest. The decision, although a big step, may be 

lifesaving in conditions such as upper respiratory tract obstruction secondary to 

brachycephalic obstructive airway syndrome, or laryngeal paralysis. It is important to gain a 

capsule history with particular reference to pre-existing disease, concurrent medication, 

history of trauma and onset and progression of the condition. 

The first part of the evaluation of the respiratory tract should be to watch and listen without 

a stethoscope. An enormous amount of information can be gleaned from just observation, 

before even touching the patient. In normal animals, the majority of inspiration is due to 

diaphragmatic contraction, therefore little chest wall movement is seen. As the diaphragm 

contracts the abdominal contents are pushed caudally and therefore the abdominal wall 

moves out.  In cats and small dogs where the abdomen moves in with inspiration, is seen in 

conditions preventing adequate lung inflation with respect to thoracic wall movement and 

indicates severe respiratory compromise. Conditions causing this include: upper airway tract 

obstruction, diaphragmatic rupture or paralysis, decreased lung compliance and pleural 

effusion (particularly in cats).  

One should also be aware of the postural manifestations of dyspnoea such as extended 

neck, abducted elbows, open mouth breathing, an anxious facial expression, increased 

abdominal movement and paradoxical abdominal movement. Straightening of the neck and 

open mouth breathing occur in both dogs and cats, however, some other postural 

manifestations of more severe dyspnoea vary between species. Dogs prefer to stand with 

abducted elbows, whilst cats tend to sit in sternal recumbency. Constantly changing body 

position in cats implies a much worse degree of dyspnoea than it does in dogs. Lateral 

recumbency due to dyspnoea is a serious sign in a dog and it often means impending 

respiratory arrest in a cat. 

The differentiation between inspiratory and expiratory dyspnoea can also aid in the 

localisation of the disease process. Inspiratory dyspnoea with stridor or stertor is associated 

with dynamic upper airway obstruction, in cats chronic pleural effusions may be associated 

with inspiratory dyspnoea without stertor. Expiratory dyspnoea is a feature of feline allergic 

airway disease. Most other causes of dyspnoea will be associated with mixed respiratory 

patterns. Short shallow respiration and sometimes panting may be seen in some 

pneumothoraces.  

 

Methods of oxygen supplementation 

The simplest way to provide supplemental oxygen is via a face mask, however the majority 

of animals do not like having their face covered and so this may prove stressful in many 

patients. In these cases it is preferable to hold the circuit or tube without the face mask 



close to the mouth or nose of the patient. This method is easy, cheap and effective and may 

allow initial assessment to be carried out.  

Nasal catheters or nasal prongs provide another simple method. The nasal mucosa should 

be anaesthetized using proxymetacaine 5-10 minutes prior to placement. The tube should 

be measured to the medial canthus of the eye before insertion. It should be sutured as close 

to the nose as possible to prevent displacement. The amount of oxygen delivered via this 

method will depend on the oxygen flow rate, and whether the animal is open-mouth 

breathing but may be up to 60%. 

Personal oxygen tents may be constructed using buster collars and cling film. Space must be 

left to prevent carbon dioxide build up or overheating, although the space around the collar 

is often sufficient.  

The best method is oxygen cages. These vary from polythene door fronts to temperature, 

humidity and oxygen controlled environments. The latter although expensive allow even 

large dogs to be kept cool whilst providing up to 100% inspired oxygen concentration. 

The ultimate method of oxygen supplementation is intubation and ventilation. This allows 

full control of ventilation and inspired oxygen concentration but requires general 

anaesthesia and/or tracheostomy and continuous sedation.  It is expensive and extremely 

labour intensive and in patients with lung disease survival rates are poor. However as our 

experience/understanding of mechanical ventilation advances, we may be able to improve 

our success with such severe cases. 

 

Pulmonary Auscultation 

Auscultation is an art that with practice can be learnt and perfected by all. It requires a 

methodical approach and a decent stethoscope. All lung fields should be auscultated, this is 

easily accomplished by dividing the thorax into a nought and crosses board, i.e. 9 smaller 

dull should be cross referencing at all stages with respect to what you would expect given 

the degree of dyspnoea. In normal lungs increased lung noise is expected in the 

cranioventral lung fields. This is due to increased turbulence in these smaller airways. The 

lungs should be symmetrical left to right in similar fields.  

Abnormal sounds are associated with a number of different disease processes within the 

airways. Increased respiratory rate and effort should cause increased harshness within the 

lung fields, so one should cross reference findings with what would be expected given the 

degree of respiratory embarrassment.  

The distribution of the abnormal lung sounds can provide information as to the cause of the 

disease.  

Adventitious lung sounds are associated with parenchymal disease. It is somewhat easier to 

classify abnormal lung sounds as either: 

• Harsh  - i.e. Louder and coarser than normal 

• Crackles – either fine or coarse, associated with lower airway or parenchymal 

disease.  

A cranio-ventral distribution or crackles or harshness in dogs is associated with aspiration 

pneumonia. Cardiogenic oedema may be associated with sounds loudest over the heart 

base. Neurogenic oedema is seen most commonly in puppies after cervical trauma or upper 

respiratory tract obstruction. This usually results in a caudo-dorsal distribution of crackles.  



Pleural space disease is associated with the absence of lung sounds. The pattern of dullness 

provides information as to the possible cause: 

• Dorsal dullness – associated with accumulation  of air, pneumothorax 

• Ventral dullness – fluid or soft tissue 

• Gut sounds may be heard with diaphragmatic hernias. 

 

Animals that have been hit by cars and have pneumothoraces and pulmonary contusions 

may complicate auscultation. The contusions cause harshness, whereas the pneumonthorax 

dampens sounds down, resulting in overall normal sounding lung sounds. 

 

Diagnostic tests 

A risk-benefit analysis for each individual case should be done before considering further 

diagnostic tests. A thoracic radiograph is of no use if the patient dies during exposure! 

Thoracocentesis should be performed in any cases where pleural space disease is suspected. 

Removal of fluid or air from the pleural space will lead to rapid stabilisation of the patient 

and the potential benefits outweigh the risks in the majority of cases. Thoracocentesis can 

be performed without sedation and anaesthesia in the majority of cases. It is generally a 

fairly low risk procedure, although there is a small risk of cardiac, or vena cava puncture and 

pneumothorax (usually subclinical). 

• Oxygen should be provided during the procedure 

• The thorax should be clipped  ventrally for fluid and dorsally for air 

• The area should be cleaned with surgical scrub and spirit although surgical asepsis is 

not necessary 

• The choice of needle is dictated by patient size and space occupier; in cats, a 

butterfly needle is usually sufficient whereas in larger dogs, it may be easier, and 

quicker, to use a longer large gauge catheter. 

• The needle should be inserted at rib space 7-8, 1/3 way from bottom for fluid and 

1/3 way down from the top for air (or at the point of dullness). 

• The needle should be placed cranial to the rib, to avoid blood vessels and nerves.  

The ability to establish a working diagnosis and treat on the basis of history and physical 

examination without additional diagnostics, such as chest radiographs, can mean the 

difference between life and death in some dyspnoeic animals. When empirical treatment 

must institute prior to a definitive diagnosis, good clinical reasoning and maintaining 

perspective as to the likely differential diagnosis is tantamount. Although there is no 

replacement for following the problem –oriented approach, with a complete problem list 

and all diagnostic differentials, the emergency clinician must always maintain perspective as 

to what are the most likely probably diagnoses.  

 

Head Trauma Patients 

Head trauma patients commonly present within veterinary practice due to a number of 

causes, commonly road traffic accidents/hit-by-cars, kicks from horses or falls from high-rise 

buildings.  



 

Whenever dealing with head trauma patients our main focus is the potential for traumatic 

brain injury (TBI). Assessment of the central nervous system needs to take a priority in all 

patients that have sustained trauma, as part of the major body system assessment, along 

with the respiratory and cardiovascular systems.  

 

It is essential that both veterinary surgeons and nurses have an understanding of the clinical 

signs of head trauma and traumatic brain injury, and are aware of the differences, along 

with the physiology of both the normal and the injured brain. This understanding will be the 

mainstay of selecting appropriate treatment, monitoring, and creating an anaesthesia plan. 

It is also needed to assess patient’s deterioration, and understand what action will be 

appropriate. A minimum database of blood work is also essential, as this will help guide 

patient treatment, this may include biochemistry, haematology, electrolytes along with 

urine specific gravity. Parameters likely to be repeatedly assessed include packed cell 

volume (PCV), haemoglobin level, total protein (TP), and blood glucose. 

 

Modified Glasgow Coma Score/Small Animal Coma Score 

The MGCS or SACS is a quantitative measure that has been shown to be associated with 

survival to 48 hours in dogs with TBI, and provides a score that can be used to assess initial 

neurologic status as well as progression of signs. This scale incorporates three domains: level 

of consciousness, posture, and pupillary size/response to light, with a score of 1-6 assigned 

to each domain. The final score ranges from 3-18, with lower scores indicating more severe 

neurologic deficits. The initial neurological examination should be interpreted bearing in 

mind the patient’s systemic status, as shock can cause significant neurologic dysfunction 

(copy of scoring system at end of notes). 

Support and treatment of patients suspected or known to have traumatic brain injury is 

aimed at ensuring adequate perfusion of oxygenated blood around the body, particularly 

focusing on maintaining cerebral perfusion pressure (CPP). When creating anaesthesia plan, 

the effects of individual agents on CPP, and therefore on blood pressure, and vasomotor 

tone, need to be considered.  

 

Maintenance of perfusion in head trauma patients is essential for several reasons, one of 

which is to support the brain, so maintaining adequate cerebral perfusion, oxygenation as 

well as maintaining control of blood glucose. Another reason for maintaining perfusion and 

normoglycaemia is to reduce local cytokine production secondary to stress oxidation, which 

is present if there is hyperglycaemia. Stress oxidative cytokines are also going to increase the 

chances of a systemic inflammatory response, which is likely to damage the endothelium. 

Damaged endothelium predisposes to coagulopathic disease, also a known risk in our 

trauma patients. 

 

There are a number of papers published looking at hyperglycaemia in trauma patients 

as being predictive of poorer outcomes. Hyperglycaemia results from several mechanisms: 

sympathoadrenal system activation, glucagon mediated glycogenlysis and increased 

endogenous circulating catecholamines/ glucocorticoids from a 'stress' response causing 



insulin resistance. This results in increased susceptibility to infection by inhibiting the 

immune system and increasing the likelihood of sepsis. Glucose toxicity can also cause 

secondary brain injury; hence it is an important parameter to monitor in traumatic brain 

injury. 

 

Analgesia is obviously a major consideration from initial presentation, not only from an 

animal welfare viewpoint, but also to limit the adverse physiological consequences of pain 

and secondary conditions including hyper- and hypocapnia, hypoxaemia and hypo- and 

hyperglycaemia. Our aims are to maintain normal physiology within the brain as much as is 

possible.  

 

Intracranial Pressure 

The brain is enclosed in a rigid box (the calvarium); the contents of that box are brain tissue 

(86%) CSF (10%) and blood (4%), all these contents are non-compressible. If normal intra 

cranial pressure (ICP) is to be maintained, if one of these 3 components increase in size, the 

others must decrease- this is volume buffering. Once buffering is no longer effective, ICP will 

rise, and small mistakes in management will lead to massive increases in ICP. Any increase in 

ICP leads to reduced blood perfusion pressure. This is known as the Monro-Kellie doctrine, 

which states that any increase in the volume of one component (brain, CSF or blood) will 

elevate the ICP. 

 

Cerebral Perfusion Pressure 

Cerebral perfusion pressure (CPP) is determined by the mean arterial pressure (MAP), which 

is opposed by the ICP 

Cerebral Perfusion pressure (CPP)= Mean arterial pressure (MAP)- ICP 

 

So, any increase in ICP, or decrease in MAP will lead to less blood reaching the brain. 

 

Intracranial Pressure (ICP) is noted as normally being 7 – 12 mmHg in dogs and cats, 

however in the majority of veterinary practices, there is no way of measuring this. In order 

to diagnose raised ICP we need to look at the findings of clinical parameters, but we can also 

use other diagnostic imaging modalities such as MRI to observe for signs of raised ICP such 

as cerebral oedema.  

 

As mentioned the perfusion of the brain is mainly dependent on the CPP and therefore the 

difference between the patients MAP and ICP (see earlier). As MAP increases or ICP 

decreases the CPP will increase, and as MAP falls or ICP increases, the CPP will fall. 

Therefore, in head trauma patients, careful attention needs to be paid to blood pressure 

monitoring, and it should be performed on a regular basis, or whenever concern arises that 

there may have been an increase in ICP. The ideal blood pressure for these patients is a MAP 

of 60 – 80 mmHg. Drug therapy may be required to maintain blood pressure within this 

range.  

 

In turn cerebral blood flow (CBF) is determined by the following: 

 



CBF = Cerebral Perfusion Pressure/Cerebral Vascular Resistance. 

 

Autoregulation is another consideration in traumatic brain injury. Autoregulation is a 

compensatory mechanism that constricts or dilates the cerebral blood vessels in order to 

maintain blood flow at a constant level over a wide range of perfusion pressures, commonly 

50 – 150 mmHg. In the normal brain autoregulation functions well, with cerebral blood flow 

being maintained by alterations in vasomotor tone (vasoconstriction and vasodilation).  In 

turn this is autoregulated by changes in PaO2 and PaCO2 and by blood pressure. In the 

injured brain, these mechanisms may not work effectively and CBF becomes more 

dependent on blood pressure (MAP), with CVP becoming more affected by changes in 

PaCO2. When CO2 levels increase, there is a decrease in pH (as CO2 has an acidifying effect); 

this results in vasodilation, which occurs in a linear manner. This results in a decrease in CVR 

and ICP. It cases of raised ICP, mechanical ventilation may be considered. In human studies, 

prophylactic hyperventilation is generally no longer recommended (where PaCO2 is 

<25mmHg) but can be utilized as a temporary measure to reduce increased ICP. The 

veterinary literature generally recommends maintaining eucapnia (40 mmHg), in order to 

prevent the ischaemia, which can occur with mild hypocapnia (30-35 mmHg).  Careful 

monitoring, and treatment, of hypoxaemia, is also important, as this causes vasodilation of 

cerebral vasculature, increases CBF and may result in an increased ICF if left untreated.  

 

Cushing’s reflex (Cushing’s triad) is a common concern in patients with severely raised ICP. 

Cushing’s reflex occurs in patients where MAP becomes lower than ICP, this is an ischaemic 

response initiated by the hypothalamus resulting in a massive discharge of the sympathetic 

nervous system.  Cushing’s reflex results in peripheral vasoconstriction, which can lead to 

hypertension, the hypertension occurs to restore CBF, along with a reflex bradycardia. The 

final stage of Cushing’s reflex is when respiratory disturbances are seen, as a result of 

reduced brainstem perfusion, or compression of the respiratory centre. The detection of 

Cushing’s reflex is immediately life threatening.  

 

Hyperosmolar therapy 

There are two main hyperosmolar treatments for an increase in ICP: mannitol or hypertonic 

saline therapy. Mannitol is an effective therapy for patients with increased ICP, and has been 

shown to reduce cerebral oedema, increase CPP and CBF, and improve neurologic outcome 

in TBI. It has a rapid onset of action, with clinical improvement occurring within minutes of 

administration, and these effects can last as long as 1.5-6 hours. Mannitol boluses of 0.5-1.5 

g/kg have been recommended for treatment of increased ICP in dogs and cats. The diuretic 

effect of mannitol can be profound and can cause severe volume depletion; therefore, 

treatment must be followed with isotonic crystalloid solutions and/or colloids to maintain 

intravascular volume. Mannitol crystallizes easily at room temperature, so it should be 

warmed before administration through a 0.22 µm filter. 

 

Hypertonic saline may be used as an alternative to mannitol in patients with TBI. Hypertonic 

saline has similar osmotic effects to mannitol, and can also improve hemodynamic status via 

volume expansion and positive inotropic effects, as well as beneficial vasoregulatory and 

immunomodulatory effects. In euvolemic patients with evidence of intracranial 



hypertension, both mannitol and hypertonic saline can have beneficial effects. If an 

individual patient is not responding to one drug, the other may yield a beneficial response. 

The use of corticosteroids is not recommended for treating head trauma patients. Research 

in humans has found that the use of corticosteroids is detrimental to recovery. In a clinical 

study involving more than 10000 people who sustained head injuries, corticosteroid therapy 

was associated with worse outcomes. The Human Brain Trauma Foundation recommends 

that corticosteroids not be given to patients with traumatic brain injuries. Veterinary 

medicine has followed this recommendation. 

 

Fluid therapy 

The aim of fluid therapy is to maintain a normovolaemic state and maintain MAP at 60 - 80 

mmHg. Restoring circulating volume in a trauma patient is vital to ensure normotension and 

cerebral blood flow. Maintaining low blood pressures and dehydration is detrimental to 

cerebral metabolism. Initial fluid resuscitation usually involves hypertonic saline bolus, 

sometimes with a colloid to maintain volume expansion. This avoids the initial use of large 

volumes of crystalloids that will extravasate within an hour and may make oedema worse. 

After the use of hypertonic saline and colloids, maintenance fluids must be provided. 

Glucose containing fluids are also not recommended, as the administration of glucose has 

been associated with cerebral lactate production and a poorer neurological outcome.  

 

When dealing with head trauma patients there are various strategies that should be utilized, 

in order to decrease the risk of raised ICP: 

• Avoid stress in any patient suspected of having sustained TBI, this includes careful 

restraint of patients; 

• Raising of the head by around 30 degrees, which is performed in order to encourage 

venous return; 

• Careful pain scoring, and appropriate administration of analgesia; 

• Avoid the drugs that are likely to result in a decreased mentation, or vomiting; 

• Consider the use of appropriate sedation in TBI patients, to prevent excitement, 

stress and struggling, which may in turn increase ICP 

• Care should be taken to avoid occlusion (purposeful or accidental) of the jugular 

vein. This includes placing peripheral catheters to obtain venous access for repeated 

blood sample collection and administration of fluid therapy, and avoiding the use of 

leads etc. for exercising patients.  

• Close monitoring should be performed in all head trauma patients to include 

mentation/neurological function, respiration (rate, rhythm, pattern, effort), 

cardiovascular status (heart and pulse rate, pulse profile, rhythm, mucous 

membrane colour, capillary refill time and blood pressure). 

• Depth of anaesthesia, bearing in mind that cranial nerve reflexes may be altered 

depending on the severity of injury sustained. Monitoring should include all normal 

parameters, with particular attention paid to blood pressure, end tidal CO2, pulse 

oximetry, ECG and inhalation agent. Close attention should also be paid to glucose 

levels, and appropriate control made. 

 



MCQs 

 

1. Pale mucous membranes would not be associated with which of the 

following? 

a. Shock 

b. Hypoperfusion 

c. Anaemia 

d. Jaundice 

2. Normal capillary refill time is typically 

a. < 1 second 

b. 1.5-1.75 seconds 

c. 2-2.5 seconds 

d. 2.5-3.0 seconds 

 

3. Which parameter is not used as an assessment of tissue perfusion? 

a. Capillary refill time 

b. Blood lactate concentration 

c. Skin tenting 

d. Pulse quality 

 

4. In a cat involved in an RTA, which presents with pale mucous membranes and 

a slow CRT, which of the following heart rates would cause most concern? 

a. 120BPM 

b. 170 

c. 180 

d. 190 

 

5. A normal blood lactate measurement is 

a. <2.5mmol/l 

b. 2.5-7.5 

c. 7.5-10 

d. 10-15 

 

6. A Small Animal Coma Score (SACS) in a normal patient would be: 

a. 18 

b. 14 

c. 10 

d. 6 

7. What intravenous fluid would be indicated for the initial management of 

hypovolaemia in a patient with a concurrent brain injury? 



a. 5% dextrose 

b. Hypertonic (7.2%) saline 

c. 0.18% saline 

d. 0.9% saline 

 

8. Which vascular access site should be avoided in a patient with a brain injury? 

a. Cephalic vein 

b. Jugular vein 

c. Lateral saphenous vein 

d. Medial saphenous vein 

 

9. Isotonic saline is what percentage concentration? 

a. 0.009 

b. 0.09 

c. 0.9 

d. 9% 

10. Which of the following is a hyperosmolar solution often used in head trauma 
patients? 

a. Mannitol 

b. 0.9% saline 

c. 5% dextrose 

d. 10% potassium  

11. By what degree should head trauma patients by angled (head highest) to 
encourage venous drainage 

10 degrees 

20 degrees 

30 degrees 

90 degrees 

12. Approximately what % of the calvariuum is occupied with brain tissue?  

66% 

76% 

86% 

96% 

13. What is normal intracranial pressure in dogs and cats?  

7 – 12 mmHg 



10 - 20 mmHg 

20 – 27 mmHg 

27 – 34 mmHg 

14. Severely increased intracranial pressure can be detected by patients 
exhibiting bradycardia with hypertension is know as 

Opisthotonus 

Schiff Sherington 

Cushing reflex 

Pulsus paradoxus 

 

15. The use of which vein is generally avoided in head trauma patients? 
 

Cephalic 
Medial saphenous 

Lateral saphenous 

Jugular 

 


