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Å ICP ï current Brain Trauma Foundation Guidelines 

 

Å Problems with fixed ICP thresholds 

 

Å Why do we need additional parameters besides ICP and CPP? 

 

Å pbtO2 monitoring in TBI 

 

Å Relationship of pbtO2 monitoring with outcome 
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When to treat ICP? ï current guidelines 
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>22 mmHg 
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ICP and CPP ï current guidelines 
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ICP and CPP ï current guidelines 

Department of Neurosurgery 



But wait: Isnót there Level I evidence? 
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Chesnut et al., NEJM 2012 

Is ICP monitoring useful at all? 
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Is ICP monitoring useful at all? 
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ICP and CPP ï current guidelines 
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Where does the recommendation to treat ICP above 22 mmHg come from? 

459 patients from the TBI database 

Cambridge, UK 

 

mean values of whole monitoring time 

 

stepwise ɢ2-Test 

 

Sorrentino, Neurocrit Care 2012, 16: 258-266 

Klinik f¿r Neurochirurgie 



Where does the recommendation to treat ICP above 22 mmHg come from? 

Klinik f¿r Neurochirurgie 

Sorrentino, Neurocrit Care 2012, 16: 258-266 



Intensity and duration of ICP raise vs outcome 

G¿iza et al., ICM 2015 

360 patients from the BRAIN-IT database 
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No equal threshold for all 

G¿iza et al., ICM 2015 

adults                    children 
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CPP: both too low and too high are bad 

G¿iza et al., J Neurotrauma 2017 

low CPP        high CPP 
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An example from Charit®, 2016 

drip chamber 

EVD zero 

point 

Transducer 

-10 cm 

+30 cm 



ICP and CPP ï current guidelines 
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Major problems: 

 

Å No reference of the zeroing level of APB and ICP 

 

Å Error dependent on probe type: 

- EVD:  

 level of ICP sensitive to zeroing error 

 CPP correct (if ABP and ICP zeroed on the same level) 

 

- parenchymal probe:  

 ICP correct 

 CPP sensitive to zeroing errors of ABP 

 

 



RESCUEicp 

Hutchinson et al: NEJM 2016, 375: 1119-1130 

408 patients from 10 to 65 years 

 

TBI with ICP > 25 mmHg for > 1 h 

 

Multicenter trial, randomization 1:1 

 

 

Decompressive craniectomy  

 

 vs 

 

conservative therapy 
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RESCUEicp: results 

difference between treatment groups: p < 0.001 

 

Upper severe disability or better: 

 42,8% in surgical group 

 34,6% in conservative group 

p= 0.12 

Hutchinson et al: NEJM 2016, 375: 1119-1130 
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RESCUEicp: no equal benefit of surgery for all 

Hutchinson et al: NEJM 2016, 375: 1119-1130 
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ÊÉfkÆÄÉÅÀijjigË.ÀTliÀjÄ̧̧ÄÈmÂkÀËef̧iÀÊlÄÈÊÀËliÀhmÊËÆmfÉËmÄÂÀÄjÀje×ÄÉÆef̧iÀÄÉËgÄ¿iÀÊÅ̧mËÀf}Àeki.ÀTliÀ
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mÊÀ¿ÄÆiÀfiÂijmgmȩÀjÄÆÀÅeËmiÂËÊÀekihÀ40À}ieÆÊ.À

Tef̧iÀS14ÀtÀPeËmiÂËÊÀekihÀ40À}ieÆÊÀ

À Surgical Group Medical Group Absolute Difference (95% CI)

YÂje×ÄÉÆef̧iÀÄÉËgÄ¿iÀ 69À(48.6%)À 81À(63.8%)À À

Fe×ÄÉÆef̧iÀÄÉËgÄ¿iÀ 73À(51.4%)À 46À(36.2%)À 15.2%À(3.5%ÀËÄÀ26.9%)À

À

Tef̧iÀS15ÀtÀPeËmiÂËÊÀekihÀ>40À}ieÆÊÀ

À Surgical Group Medical Group Absolute Difference (95% CI)

YÂje×ÄÉÆef̧iÀÄÉËgÄ¿iÀ 46À(78.0%)À 42À(68.9%)À À

Fe×ÄÉÆef̧iÀÄÉËgÄ¿iÀ 13À(22.0%)À 19À(31.1%)À 9.1%À(24.8%ÀËÄÀ6.6%)À

À

À

  

RESCUEicp: Class 1 evidence for ICP monitoring 

(the same as the EUROTHERM 3235 or DECRA trials) 

 

ICP monitoring is about correct decision making ï  

 whom to treat and when with which method! 

 



Why it is not enough to measure just ICP 
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Hyperventilation and ischemia 

pCO2: 35 mmHg 

ICP: 22 mmHg 

 

 

 

 

pCO2: 29 mmHg 

ICP: 17 mmHg 

 

Coles, CCM 2007 
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Hyperventilation and ischemia 

pCO2: 35 mmHg 

ICP: 22 mmHg 

 

 

 

 

pCO2: 29 mmHg 

ICP: 17 mmHg 

 

Ischemic brain volume: 44 ml vs 135 ml 

Coles, CCM 2007 
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Carney, Neurosurgery 2017 

Advanced cerebral monitoring ï current guidelines 
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Jugular bulb oximetry? 
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based on:  



20 

The work of Dr. Cruz?  



where? 

Which allocation strategy? 
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The work of Dr. Cruz?  



where? 

Which allocation strategy? 

20 

The work of Dr. Cruz?  



where? 

Which allocation strategy? 

The Comprehensive 

International Center 

for 

Neuroemergencies,  

Cx. Postal 57011,  

Sao Paulo, Brazil 

20 

The work of Dr. Cruz?  
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The work of Dr. Cruz?  
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The work of Dr. Cruz?  
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ñ We are left with serious doubt about important studies 

but with no way of determining with confidence whether 

the results are fabricated or real.  

The main author is dead. There is no institution to 

investigate. The implications for patients are serious.  

They are being treated on the basis of potentially 

unreliable evidence. ò 
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The work of Dr. Cruz?  
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The work of Dr. Cruz?  
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What was omitted from the Guidelines ï evidence against SjvO2 
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