
End Organ Perfusion Targeted Goal Directed 
Management of a Severe TBI Patient

Introduction: Traumat ic brain injuries  ( TBI) are a leading cause of deat h among 
t rauma pat ient s  and when the outcome isn't fatal they are associated w ith a decrease in 
meaningful recovery and t ypically mult iple morbidit ies  (1,2).  Treat ment of severe TBI  pat ients is 
focused t ow ards at tempting to ameliorat e the devastating progress ive effects of secondary 
brain injury t hat  develop due t o inflammation, ischemia, and oxidat ive stress that lead t o 
neuronal damage in t he setting of increased intracranial pressure ( ICP) (1,2).

First tier treatments in t hese pat ients  include:

• Elevat ion of t he head of bed

• Adequat e analges ia and sedat ion

• Hypervent ilat ion

• Vent riculost omy and I CP monitoring

• Oft en osmotic therapy w ith hypert onic saline and/or mannit ol (2)

Pat ient s may develop refract ory int racranial hypert ens ion (RICH) being ICP>20mmHg for 
more t han 15 minut es all occurring w ithin 1 hour of best management with first tier t herapies  
(2). These s ituations require second tier therapies including:

• Pent obarbit al coma (PBC)

• Decompress ive craniect omy (DC) (2)

I t  is accept ed t hat management of pat ients  with RICH should be focused t owards 
maint aining adequat e cerebral perfus ion pressure (CPP) as well as  the avoidance of 
hypot ens ion and hypoxia, how ever, no universal prot ocol exists regarding how  t o best 
accomplish t hese endpoint s (4).

Case Presentation: 19 year old male t rauma alert  based on t he prehospit al 

report of being found unrespons ive underneat h an ATV. He w as intubat ed on scene and initial 

GCS w as 3T.  He w as hemodynamically s table on present ation.

On evaluat ion of t his pat ient, he was found w ith

• Left  t emporal bone fract ure

• Left  s ided subdural hemat oma

• Ext ens ive left s ided subarachnoid hemorrhage associat ed w ith a left to right midline shift 
of 5mm.

The pat ient  w as admitted to inpat ient rehabilitation for 15 days and w as ult imately discharged 
home. Tw o months after his  injury, the pat ient underw ent placement of tis sue expander of t he scalp 

and t hree mont hs after his injury, underw ent definitive cranioplast y. The pat ient did experience one 

seizure 10 mont hs post trauma, which was attributed t o THC ingestion and on furt her follow up has 
not experienced any furt her seizure like act ivity.

Conclusion:
• Current  lit erature support s pent obarbit al in setting of RICH

• Decompress ive craniect omy decreases lengt h of ICU stay and I CP, but increased t he likelihood 

of poor long t erm out comes.
• W e advocat e for early, aggress ive end organ perfus ion t arget ed goal direct ed management  

of severe TBI  pat ients . Our TBI prot ocol is target ed specifically towards maintaining a Pbt O2 of 
great er t han or equal t o 20mmHg and I CP less than 20mmHg.

Prot ocolized M anagement  on 1 of 3 Tracks:

He w as t aken emergent ly t o the operat ing room w ith neurosurgery w here right  sided Licox
and Camino monit ors  were placed. At  t ime of insertion, the pat ient’s initial I CP ranged from 24-

28mmHg and firs t  tier therapies  were initiated.

M aximal first tier therapies  did not  yield adequat e I CP control and 9 hours  aft er present ation, 

t he pat ient  required a decompress ive craniect omy. Aft er the procedure, t he pat ient’s ICPs 
remained in t he 20s, but  progress ively increased t o as high as 40mmHg.

Pent obarbit al t herapy w as initiat ed, with a response maintaining ICPs within the mid 20s. 

These second t ier t herapies  w ere initiated in the first 24 hours  of presentat ion.

The pent obarbit al t herapy w as discontinued on post trauma day (PTD) 11 along w it h 
t he Licox and Camino monit oring. The pat ient’s part ial pressure of oxygen in brain t is sue (PbtO2) 

remained >20mmHg t hroughout  his ICU course. He was extubat ed on PTD15 and best  GCS w as 
14 (M 6 V4 E4).  The pat ient  progressed w ell and w as discharged t o a rehabilit at ion center 

on PTD18.
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Pat ient 's appearance prior t o cranioplast y and insert ion of scalp 
t is sue expander (1).  I ntraoperat ive appearance aft er t is sue 

expander w as placed for 1 mont h (2).  Appearance aft er 

cranioplast y (3).

Pat ient  responses to initiated therapies  are assessed every 30 minut es 
w it h subsequent escalat ions in therapies .  Given the current lack of universally accept ed 

prot ocol for achieving opt imal brain oxygenat ion and reduct ion of int racranial pressure, 

w e propose early and aggress ive opt imizat ion of these measures direct ed by 
int racranial monit oring as exemplified by our institution’s TBI prot ocol.
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