
Discuss methods for reducing intracranial hypertension in traumatic brain injury 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Decompressive Craniectomy in Diffuse Traumatic Brain Injury – NEJM 2011, DECRA 
Trial - seminal article  

- METHODS 
o Severe, non-penetrating TBI (GCS 3-8) or moderate diffuse injury on CT 
o Refractory hypertension = increase in ICP for more than 15mins within 1hr 

despite optimized first tier interventions including external ventricular drainage 
o Randomized to either standard care or standard care + craniectomy 
o Surgery = large bifrontotemporoparietall craniectomy with bilaterally opening of 

dura (bone frozen or stored SQ to replace in 2-3months!) 
o Additional tier 2 measures = mild hypothermia &/or barbituates 
o Unfavorable outcome = death, vegetative state or severe disability at 6months 

- RESULTS 
o 155 enrolled 
o Similar baseline charactersitics except less reactive pupils in craniectomy group 
o 15 patients in standard care group had delayed craniectomy at 72hrs, another 4  

had craniectomy prior to 72hrs against protocol  
o Craniectomy had lower ICP 
o Craniectomy had shorter ICU, shorter ventilation, no diference in hospitalization 
o 37% had complications with treatment vs 17% 
o Functional outcome worse in craniectomy (OR 1.84, 2.31 after adjusting for other 

variables) 
o After adjusting for the difference in pupil reactivity at baseline there was no 

significant difference (OR 1.9, CI 0.95-3.79) 
o No difference in death at 6months 

- Limitations 
o Patients had craniectomy as rescue – these were clearly more effected – what 

group were they included in?  
o Cannot apply to other methods of surgery eg unilateral  
o Specific for diffuse TBI 
o Eg hematomas should be surgically evacuated 

- DISCUSSION 
o Decreased function due to axonal stretch with swelling outside skull? 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Association between continuous hyperosmolar therapy and survival in patients with 
traumatic brain injury – a multicentre prospective cohort study and systematic review – 
Critical Care Medicine 2017 

- 33% mortality rate for TBI, 33% poor neurologic outcomes 
- Uncontrolled intra-cranial hypertension most common cause of death in severe TBI 
- Use of bolus therapy to treat ICH results in only transient improvement  
- METHODS 

o Observational trial and systematic review using patients from other trials  
o All patients mechanically ventilated with moderate to severe TBI (GCS 9-12 and 

3-8 respectively) with CT changes and ICP monitoring 
o For patients that received continuous hyperosmolar therapy CRI of hypertonic 

saline administered as 1hr bolus then extended CRI with rate adjusted to 
increase sodium at increments of 5mmol/L as needed to max of 155. When 
discontinued slowly decreased to 145.  

 
 

- RESULTS 
o 143/545 received CHT 
o ICP lower in CHT patients, less frequently needed hypocapnea or decopressive 

craniectomy  
o Survival improved at 90days (not significant for ICU survival) 
o More hypernatremia but no other complications 



 

 

 
 
Major limitations  

- Observational 
- All patients with CHT were at one hospital 

 
Explain one theory by which hyperglycemia may worsen outcome in traumatic brain injury 
 

 



 

 

 

 

 

 

 

Hyperglycemia in dogs and cats with head trauma: 122 cases (1997–1999) – JAVMA 2001 

- Prior experimental and humane evidence that hyperglycemia associated with worse 
outcome in TBI 

- Occurs from sympathoadrenal response to injury so degree of hyperglycemia may reflect 
injury severity 

- May also potentiate injury – increased free radical production, release of excitatory 
aminoacids, cerebral edema, cerebral acidosis (more substrate for anaerobic 
metabolism), altered cerebral vasculature  

- METHODS: 
o Retrospective 
o Included if evaluated in ER within 12hrs of incident, prior to interventions, and 

BG within 1hr  
o Excluded if hypoglycemic, diabetic, glucose altering drugs  

§ Hypoglycemia defined as <80 with clinical signs (seizures…) or <60 with 
or without signs  

o Mild, moderate or severe based on gait, mentation, pupils 
o Age matched controls, traumatic and non traumatuic 

- RESULTS: 
o 52 dogs 70 cats 
o Significant association with severity in dogs and cats 



  

- In dogs with severe head trauma, and cats with moderate head trauma, also 
significantly different from controls with trauma  

- Admission BG in dog survivors 151, died  271, euth 205 – not statistically significant 
- In cats 192, 209, 212 with no statistical significance 
- May have found significant results with more patients, or if serial monitoring over 24hrs 

(those that fail to improve have worse prognosis) 
 
 

The Prognostic Value of the Modified Glasgow Coma Scale in Head Trauma in Dogs – 

JVIM 2001 

- MGCS proposed by Shores in Kirk 1983 but association with prognosis not previously 
investigated 

- METHODS 
o Retrospective 
o Patients admitted to ICU after head trauma, that had neuro exam recorded, plus 

skull radiographs and follow up for 48hrs 
o Excluded if outcome influenced by finances or ‘emotional concerns’ of owners, 

or if death was from systemic injuries 
o Single MGCS given retrospectively from neuro exam records prior to treatments 

 



 
 

- RESULTS 
o 38 dogs 
o MGCS 5-18 
o 7 dogs died within 48hrs 
o Almost linear association with survival at 48hrs; 50% survival >8 
o Score above not as useful 

 

 
 
 
 

 

Retrospective evaluation of prognostic indicators in dogs with head trauma: 72 
cases (January–March 2011) – JVECC 2015 

- METHODS 
o Patients admitted for head trauma 
o Evaluated first recorded exams and variables, calculated MGCS, mentation score 

(0-4) and ATT score 
o Outcome = survival vs nonsurvival 

- RESULTS 
o 72 dogs 
o 15% mortality (1 died, 10 euthanized) 
o Blunt vs penetrating not associated with prognosis  



o 89% had TBI (MGCS <18)  

 

o MGCS <11 84% sensitive, 73% specific for nonsurvival 
o 100% survival >15 
o 43% non survival ≤8, 54% ≤7 
o ATT ≥7 85% sensitive and 64% specific for non-survival, 51% non-survival at 9 
o Treatment with hypertonic saline or intubation also associated with non-survival 
o BG and BP not significant  

 

 
 
 
Computed tomographic findings in dogs with head trauma and development of a novel 
prognostic computed tomography–based scoring system. AJVR 2017 
  

o Head trauma identified in 25% of dogs with severe blunt trauma, mortality 15-
24% 

o CT imaging modality of choice in humans and scoring system is used routinely to 
determine prognosis  

- METHODS 
o Retrospective, dog that had traumatic brain injury + CT  



o Short term survival = 10d, long term = >6months, phone survey >6months asked 
to score QOL 1-5 

o No contrast administered, images retrospectively reviewed by one radiologist for 
study  

- RESULTS 
o 27 dogs 
o MGCS median in hospital was 14 and 14.5 for short and long term survivors, and 

7 and 9 for non-survivors  
o 30% had seizures, not associated with outcome 
o 56% had cranial vault fractures, 85% had parenchymal abnormalities (most 

commonly hypodensity of the brain in cerebrum or cerebellum), only 11% had 
only facial bone fractures  

o 59% had intracranial hemorrhage  
o 70% survival to 10 days (6 euth, 2 died), 1 lost to follow up, 2 were euthanized 

after discharge due to no improvement  
o QOL excellent 13/16, good in 3 
o KCTS System  

§ intra or extra axial hemorrhage significantly associated with short term 
survival (OR for ST survival without hemorrhage 23 (CI 1.2 to 456…)  

§ ventricular asymmetry significantly associated with long term survival 
(OR for LT survival without asymmetry 7.0 (1.2-41) 

§ therefore 1 point in scoring system to hemorrhage, 1 to asymmetry or to 
midline shift 

§ other factors were incuded despite lack of statistical significance:  
• detection of cranial vault fractures also 1 point (present in 6/8 non 

survivors, 9/19 survivors), 1 point for depressed fractures 
•  infratentorial lesions present in half of non-survivors and no 

survivors, and have been associated with adverse outcomes in MRI 
studies so received 3 points 

§ So score is from 0-7 with 7 having poorest prognosis 
o The system was then not validated in any way… 

 
 
 
 
 
Prognostic Value of Early Magnetic Resonance Imaging in Dogs after Traumatic Brain 
Injury: 50 Cases – JVIM 2014  

- GCS is being recognized as having limited utility  
- Onset of seizures after TBI categorized as immediate (<24hr), early (within 1wk) and late 

(>1wk) 
- In humans CT modality of choice for acute TBI 
- MRI has superior sensitivity for small focal lesions, and more severe contusion on 

imaging associated with poorer outcome 
- METHODS 

o Retrospective 



o TBI, neuro exam, MGCS, follow up for minimum 48hrs, MRI within 14 days 
o MRI lesions graded as (1) normal, (2) only cerebral/cerebellar hemisphere 

effected without midline shift (3) only cerebral/cerebellar hemisphere effected 
with midline shift (4) lesions of corpus callosum, thalamus, or basal nuclei (5) 
unilateral brainstem lesions (6) bilateral brainstem lesions 

o Outcome short term (48hrs), and long term at 3, 6, 12 and 24months 
o Scored as 0 (dead/euthanized), 1 (persistent severe neuro deficits), 2 (good 

recover with mild neuro deficits and/or seizure meds), 3 (full recovery) 
- RESULTS 

o 50 dogs included, median presentation MGCS 16 (8-18) 
o 66% had abnormal MRI, median severity grade 3 
o Brain herniation present in 10 dogs (20%) 
o Association between MRI grade and MGCS, as well as lesion size and MGCS 
o Seizures significantly associated with >25% brain lesion size as well as herniation 

through fracture site, caudotranstentorial herniation and skull fractures 
o MGCS at presentation significantly lower in dogs with herniation than those 

without, and lower in herniation through fracture site than other types of 
herniation 

o 36% had seizures during hospitalization or follow up period (8 immediate, 6 
early, 4 late). 10% were recurrent, 1 was euthanized for clustering 3 months later 

o 5 had surgery, 80% of these had seizures 
o 6% dead at 28hrs – associated with herniation, depressed skull fractures, and 

had a higher size of lesion (>25%) than those alive at 48hrs 
o  
o Significant association between MRI grade and outcome scores at 3 & 6 months 

as well as % midline shift and outcome 6months, size of lesions and 3, 6, 12, and 
24month score, and MGCS and outcome at 3 & 6 months

 
o Lower scores with fractures or herniation, and surgical decompression 

 



 
 
Results of magnetic resonance imaging performed within 48 hours after head trauma in 
dogs and association with outcome: 18 cases (2007–2012) – JAVMA 2015 

- METHODS:  
o Retrospective, dogs that had MRI within 48hrs of known head trauma 
o Reviewed images by blinded radiologist for study  
o Outcome classified as complete recovery, partial recovery with mild deficits, 

partial recovery with deficits that effect QOL, or death  
- RESULTS 

o 18 dogs included 
o Surgery for 4 dogs (only one for brain – decompression) 
o 1 died on anesthetic recovery, 1 euthanized for lack of improvement, 1 euthanized 

for severity of head and spinal injury post imaging 
o 1 had partial recovery with major deficits 
o 14 had good outcome – 5 of these had mild deficits  
o Location of parenchymal changes seemed less important than extent of affected 

parenchyma, dogs with both gray and white affected had poorer prognosis 
§ Best seen on T2, hypereintense  

o Extraaxial hemorrhage best identified on FLAIR images 
o Fractures was NOT associated with outcome 

 

 

 

 

 

 



 

 


