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Key Points 

 Initial medical management of head trauma and suspected traumatic brain injury involves 
treating hypotension and hypoxemia and maintaining normocapnea and normothermia. 

 Computed tomography imaging is ideal for identifying suspected skull and proximal 
cervical spine fractures, though the benefit of such imaging must be weighed against the 
risk of general anesthesia. 

 More clinical information in horses is needed in order to develop guidelines for the 
timing of neuroimaging. 

  
Head and neck trauma in horses can occur as a result of running into solid objects, falling, 

being kicked, and flipping over backwards. Acute trauma leading to brain injury or spinal cord 
injury can be devastating. Initial assessment of neurologic involvement and aggressive medical 
management are needed before there is any consideration of imaging or surgical intervention. 
There is evidence from studies of human head and neck trauma as well as some equine 
retrospective evidence which can help to guide the timing and choice of imaging and surgery for 
skull, facial and vertebral fractures. 
 
Medical management of acute head trauma 
 Many types of head injury, including lacerations and fractures of the maxilla and 
mandible, may not include any neurologic injury and may not require targeted resuscitation. 
While sinonasal fractures may result in significant hemorrhage, there are rarely significant or 
persistent neurologic signs. Poll injury (e.g. flipping over backwards) and direct impacts to the 
calvarium have the greatest potential for brain injury. The primary brain injury is the direct 
mechanical damage to neurologic tissue, especially axonal tissue. Secondary brain injury occurs 
minutes to days after the primary injury, resulting in cerebral ischemia, hypoxia, and edema.  
 The key principles of medical management of traumatic brain injury (TBI) are 
maintaining adequate perfusion, preventing hypoxia, hypercapnia, and hyperthermia, and 
reducing intracranial pressure. The injured brain is extremely susceptible to hypotension, and 
cerebral perfusion pressure is determined by the mean arterial pressure minus the intracranial 
pressure (CPP=MAP-ICP). The calvarium has a fixed volume, so any increases in volume of 
brain parenchyma, blood, or cerebrospinal fluid will result in increases in ICP. As ICP increases, 
CPP will decrease unless there is an increase in MAP. Although potential maneuvers to reduce 
ICP can be considered, the first action in the horse with TBI should be to get venous access and 
initiate volume resuscitation. Fluid restriction is NOT recommended as a method of preventing 
cerebral edema, as it is more likely to lead to inadequate cerebral perfusion. Isotonic crystalloids 
should be used to maintain a MAP of at least 80 mmHg. There is some evidence in clinical 
human and experimental studies that hypertonic saline may have some advantages over isotonic 
crystalloid solutions since it provides rapid volume expansion along with the osmotic effects 
which may reduce intracranial pressure. 
 Oxygenation should be monitored in horses with TBI, and supplemental oxygen given as 
needed to maintain oxygen saturation >90%. In humans there is an association of early hypoxia 
and poor outcome, though the hypoxemia may be a marker of primary injury severity rather than 
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a secondary insult to the brain. Hypercapnia should be avoided since increased CO2 causes 
cerebral vasodilation, leading to increased ICP. Although hyperventilation has been suggested as 
a method of reducing ICP, arterial CO2 below 30mmHg can reduce cerebral blood flow. Based 
on data from human clinical trials, hypothermia is not recommended as a treatment for TBI. 
Hyperthermia should be avoided, and treatments may include active cooling, administration of 
NSAIDs, and seizure control. Hyperglycemia has been associated with increased mortality in 
humans with TBI, but has not been associated with outcome in dogs or horses with TBI. 
Although hyperglycemia may exacerbate secondary brain injury, it is probably more important to 
avoid hypoglycemia. 
 Intracranial pressure measurement is a mainstay of monitoring in human patients with 
severe TBI. ICP monitoring in horses has been well described, but it is not always practical given 
the need for a surgical approach and given challenge of ensuring sterile conditions for 
maintenance of the craniotomy. Fortunately, clinical signs provide a good reflection of 
increasing ICP in the conscious animal. Mentation changes such as depression/obtundation or 
hyperreactivity may signal increasing ICP. When there is clinical or monitoring evidence of 
increased ICP (greater than 20 mmHg), measures should be taken to specifically decrease ICP 
and increase CPP. Osmotic agents such as mannitol and hypertonic saline have been shown to 
effectively decrease ICP, although a recent Cochrane review indicated that mannitol therapy may 
not reduce the risk of death in humans. Head-up positioning (30 degree incline) is also useful for 
decreasing ICP, though this can be challenging to accomplish in large horses since the neck must 
be in a neutral position to avoid jugular occlusion. 
 Corticosteroids are commonly used as anti-inflammatory treatment in the early 
management of horses with head trauma. High-dose methylprednisolone sodium succinate 
(MPSS) has been advocated as an anti-inflammatory and anti-oxidant; however a large scale 
human trial showed that relative risk of death was higher in TBI patients treated with 
methyprednisolone versus placebo (25.7% v 22.3%). There is no evidence of the efficacy or risk 
of corticosteroids in horses with TBI.  
 
Medical management of acute spinal cord injury 

The principles of medical management of traumatic spinal cord injury (SCI) are very 
similar to those for TBI. One difference in the treatment of SCI is that methyprednisolone 
(MPSS) has been shown to improve neurologic outcome in acute SCI when given within eight 
hours of injury. The protocol for administration involves a bolus dose followed by a constant rate 
infusion for 24-48 hours. The evidence for this treatment protocol is lacking in veterinary 
medicine. 
 
Imaging for diagnosis of TBI and SCI 

Radiography is frequently used to screen horses for evidence of skull fracture, though it 
has been shown that subtle fractures, and especially fractures of the basilar bones, can be easily 
missed on radiographs. Feary (2007) reported that basilar skull fractures were associated with a 
poor prognosis; thus this information would be useful when making an initial assessment of a 
horse with TBI. Computed tomography (CT) is readily available in many referral clinics and is 
more likely to give a definitive diagnosis of skull fractures. The risk of general anesthesia in the 
acute TBI patient must be weighed against the potential benefits of a CT diagnosis. Therefore, it 
would be useful to develop guidelines for recommending early CT. In most cases, medical 
stabilization would be recommended prior to advanced imaging, but early CT might be advised 
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if there is a likelihood of detecting a surgical lesion or a sign of grave prognosis (prompting 
immediate euthanasia).  

In humans, the CT findings that have been linked to poor outcome include midline shift, 
compression of basal cisterns, and traumatic subarachnoid hemorrhage. Non-contrast CT is the 
preferred imaging modality (compared to radiographs and MRI) as it readily identifies 
intracranial hemorrhage and fracture sites. Serial CT monitoring is commonly used in human 
TBI patients. Criteria for an immediate CT scan in humans include Glasgow Coma Score (GCS) 
<13, suspected open or depressed skull fracture, signs of basal skull fracture, seizures, focal 
neurologic deficits, loss of consciousness, and pre-existing risk factors for hemorrhage. Although 
MRI provides the best imaging of soft tissue, it has not been shown to make a clinical difference 
in the acute management of TBI in humans. Newer imaging techniques such as perfusion CT can 
demonstrate cerebral blood flow and advanced MRI techniques such as diffusion tensor imaging 
and functional MRI can detect subtle brain pathology.  
Imaging of the cervical spine is best accomplished with radiography and myelography. CT and 
MRI can also be used to image the proximal cervical spine of adult horses. 
 
Surgical treatment  

Indications for early surgical intervention in the horse with head trauma include fractures 
that impinge on the cerebral cortex or the globe. There are numerous indications for surgery after 
medical stabilization and imaging, including reduction of sinonasal fractures and 
stylohyoidectomy for horses with signs referable to unstable temporohyoidosteoarthropathy.  
Surgical emergencies in humans include extradural and subdural hematomas and 
intraparenchymal mass lesions. Surgical placement of ventricular drains can be useful for 
lowering ICP. Decompressive craniectomy for lowering ICP (without evidence of a mass lesion) 
is not routinely recommended.  
There are reports of successful conservative management and internal fixation of proximal 
cervical vertebral fractures in horses. The surgically treated cases often showed signs of neck 
stiffness and swelling rather than the more severe signs of tetraparesis. 
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