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Initial ICP  Patient GR/MD?  SD/VEGP Dead
(torr)

no. no. 0o no. 0% no. Wo
<20 A 38 14 37 17 45 7 18
20—40 A 13 10 76 0 0 3 24
~40 B 5 0 0 0 0 5 100
Maximal Patient GR/MD?  SD/VEG? Dead
ICP (torr)

no, no. %o no 7o no. o
<20 A 28 16 57 10 36 2 7
20—40 A 14 8 57 6 43 0 0
>40 B 14 0 0 1 7 13 93

Intensive Care Med (1988) 14:4]7 —421
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A. Level |

There are insufficient data to support
a level I recommendation for this topic.

B. Level I

There are insufficient data to support
a level II recommendation for this topic.

C. Level Il

Use of intracranial pressure (ICP)
monitoring may be considered in infants

and children with severe traumatic brain
injury (TBI).

Pediatr Crit Care 2012, Vol. 13, No 1. (Suppl.)
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e Intracranial pressure (ICP) should be monitored in all salvageable patients with a severe
traumatic brain injury (TBI) (GCS 3-8 after resuscitation) and an abnormal computed
tomography (CT) scan. An abnormal CT scan of the head 1s one that reveals hematomas,
contusions, swelling, herniation, or compressed basal cisterns.

¢ [CP monitoring is indicated in patients with severe TBI with a normal CT scan if two or
more of the following features are noted at admission: age over 40 years, unilateral or

bilateral motor posturing, or systolic blood pressure (BP) <90 mm Hg.



i 2

Tezké mozkové trauma s abnormalnim vstupnim CT nalezem (hematom, SAK, kontuze,
otok mozku, presun stredocary, komprese bazalnich cisteren, herniace).

Tééké rr)mzkové trauma s nemoznosti neurologické evaluace (potreba dlouhodobé
sedace).

Potreba extrakranialnich chirurgickych vykonu u pacienta s tézkym mozkovym
traumatem.

U pacientl po evakuaci intrakranidlniho hematomu:

S predoperacnim GCS< 5 b.

Predoperacni anizokorii, nebo bilateralni mydriazou.
Predoperacni obéhovou nestabilitou.
Perioperacnim nalezem mozkového edému.

Predoperacnim rizikovym CT nalezem — pritomnosti dalsich lézi, presun stredocary >5 mm, zaslé
bazalni cisterny.

Nalez novych intrakranialnich Iézi, nebo progrese mozkového edému na kontrolnim CT.

Monitoring ICP neni indikovan v pfipadé normalniho vstupniho CT nalezu, ani v pripadé
CT nalezu podezrelého z difuzniho axondlniho poranéni (DAP).









Table 3. Logistic Regression Model for Intracranial Pressure
Monitoring Adjusted for Clustering by Hospital Using
Generalized Estimating Equations

Feature a0R (95% Cl)
Age
0to 364 d 1 [Reference]
1to<by 2.95 (2.38-3.66)
510 <13y 3.38 (2.72-4.21)
13to <18y 3.21 (2.50-4.13)

Arch Pediatr Adolesc Med. 2012;166(7):641-647
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Table 4. Intracranial pressure (ICP) by survival status (mean = sb)

Variable Nonsurvivors p Value“
Highest recorded ICP (mm Hg) 59 =33 .003
6-hr ICP (mm Hg) 43 = 27 037
12-hr ICP (mm Hg) 45 = 27 002
24-hr ICP (mm Hg) 43 = 34 .008

Crit Care Med 2001; 29:534 -540
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Patients remaining in hospital (%)
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Mannitol-Induced Acute Renal Failure

PRIYA VISWESWARAN, EDWARD K. MASSIN, and THOMAS D. DUBOSE, JR.
Division of Renal Diseases and Hypertension, Department of Internal Medicine, University of Texas Medical
School, Houston, Texas.




s 1) Cochrane msedeidence.
Barbituraty G Library  meernen

Barbiturates for acute traumatic brain injury

0.62 to 1.06). In the other, mean ICP was also lower in the barbiturate group. Barbiturate therapy
results in an increased occurrence of hypotension (RR 1.80; 95% Cl 1.19 to 2.70). For every four patients

treated, one developed clinically significant hypotension. Mean body temperature was significantly
lower in the barbiturate group.

Cochrane 2012, 10.1002/14651858.CD000033.pub?2



Table 3. (Continued.)

Variable
Post hoc comparisons|
Integrated brain-specific treatment intensity
Median

Interquartile range

Individual treatments — no./total no. (%

Furosemide
Hyperventilation

Cerebrospinal fluid drainage

Neurosurgical procedures — no./total no. (%)
Craniotomy for mass lesion
Craniectomy
Alone

With other neurosurgical procedure

Pressure-Monitoring

Group
(N=157)

69
13-181

6 (4)
93 (60)
1 (1)

63/157 (40)
44/157 (28)
9 (6)

35 (22)

Imaging—Clinical
Examination Group

(N=167)

125
45-233

13 (8)

122 (73)
3(2)

74/166 (45)
49/166 (30)
9(3)

40 (24)

P Valuey Ratio (95% CI)x:

Proportional Odds

<0.001 2.36 (1.60-3.47)

0.11 2.53 (0.82-7.81)
0.003 2.16 (1.29-3.61)
0.37 2.84 (0.29-27.78)

0.50 1.19 (0.76-1.86)
0.81 1.04 (0.63-1.69)
1.00 0.93 (0.35-2.42)
0.79 1.07 (0.63-1.80)

N EnglJ Med 2012;367:2471-81.
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. RECOMMENDATIONS

Strength of Recommendation: Weak.
Quality of Evidence: Low, from poor-
quality class III studies.

A. Level |

There are insufficient data to support
a level I recommendation for this topic.

B. Level |l

There are insufficient data to support
a level II recommendation for this topic.

C. Level lli

Treatment of intracranial pressure
(ICP) may be considered at a threshold of

20 mm Hg.
Pediatr Crit Care 2012, Vol. 13, No 1. (Suppl.)
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B. Level Il

Treatment should be initiated with intracranial pres-
sure (ICP) thresholds above 20 mm Hg.



e Kritériem pro zahajeni |éCby nitrolebni hypertenze u pacientt s TBI je
elevace ICP>20 mmHg po dobu delsi, nez 5 minut. Cilem terapie je
udrzeni ICP v hodnotach <= 20 mmHg.

* \ pripadé obtizné kontroly ICP je pripustné udrzovat ICP v hodnotach
<25 mmHg, pokud je dosazeno dostatecného CPP.



.J-j\
/ e ————
i T A S R T
P ., |

CPP = MAP - ICP



Mozkova

oxygenace a outcome

A

PbtO2 + ICP

GOS-E at 6 Months

B E7 EH6 OS5 EH4 @3 EH2 N]

8 = Upper Good Recovery, 7 = Lower Good Recovery; 6 = Upper Moderate Disability; 5 = Lower Moderate
Disability; 4 = Upper Severity Disability; 3 = Lower Severe Disability; 2 = Vegetative State; 1 = Dead

PbtO2 + ICP

DRS at 6 Months

=0 ®1-11 m12-29 M Died

0 = no disability; 1-11 = Mild to Moderate Disability; 12-29 = Severe Disability to Vegetative State

Crit Care Med 2017; 45:1907-1914
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Impact of Intracranial Pressure and Cerebral Perfusion Pressure
on Severe Disability and Mortality After Head Injury

Marcella Balestreri,'* Marek Czosnyka,*' Peter Hutchinson,' Luzius A. Steiner,'* Magda Hiler,’
Piotr Smielewski,' and John D. Pickard'
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Results: The mortality rate was greater in those having mean ICP greater than 20 mmHg
(17% below versus 47% above; p < 0.0001). The mortality rate was dramatically increased
for CPP below 55 mmHg (81% below versus 23% above; p < 0.0001). For values of CPP
greater than 95 mmHg, favorable outcome was less frequent (50% below versus 28%
above; p < 0.033). The rate of severe disability showed the tendency to increase with CPP
(r = 0.87; p = 0.02), suggesting that a higher CPP does not help in achieving favorable
outcomes.
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C. Level III
CPP of <50 mm Hg should be avoided.

The CPP value to target lies within the range of 50-70
mm Hg. Patients with intact pressure autoregulation tol-
erate higher CPP values.

Ancillary monitoring of cerebral parameters that in-
clude blood flow, oxygenation, or metabolism facilitates
CPP management.
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RECOMMENDATIONS

Level I and 11 A
e There was insufficient evidence to support a Level [ or II A recommendation for this

topic.

Level Il B
e The recommended target cerebral perfusion pressure (CPP) value for survival and

favorable outcomes is between 60 and 70 mm Hg. Whether 60 or 70 mm Hg is the

minimum optimal CPP threshold 1s unclear and may depend upon the patient’s

autoregulatory status.



. RECOMMENDATIONS

Strength of Recommendations: Weak.
Quality of Evidence: Low, from poor-
and moderate-quality class III studies.

A. Level |

There are insufficient data to support
a level [ recommendation for this topic.

B. Level |l

There are insufficient data to support
a level II recommendation for this topic.

C. Level Il

A minimum cerebral perfusion pres-
sure (CPP) of 40 mm Hg may be consid-
ered in children with traumatic brain in-
jury (TBI).

A CPP threshold 40-50 mm Hg may
be considered. There may be age-specific
thresholds with infants at the lower end
and adolescents at the upper end of this

range. Pediatr Crit Care 2012, Vol. 13, No 1. (Suppl.)



* Mozkovy perfuzni tlak (cerebral perfusion pressure — CPP), definovany
jako CPP=MAP-ICP, ma primy vztah k mozkoveé perfuzi. Krom udrzeni
ICP pod terapeutickou cilovou hodnotou 20 mmHg je potreba
udrzovat minimalni CPP v zavislosti od véku pacienta.

* Cil CPP je pro déti <6 let: 45-55 mmHg, pro déti > 6 let: 50-60 mmHg,
pro déti >13 let 60-70 mmHg.
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Favorable Outcome in Traumatic Brain Injury
Patients With Impaired Cerebral Pressure
Autoregulation When Treated at Low Cerebral

Perfusion Pressure Levels

Ulf Johnson, MD &, Pelle Nilsson, MD, PhD, Elisabeth Ronne-Engstrom, MD, PhD,
Tim Howells, PhD, Per Enblad, MD, PhD

Neurosurgery, Volume 68, Issue 3, 1 March 2011, Pages 714-T722,

patients with more intact CPA when divided by level of CPP

whereas CPP > 70 mm Hg and CPP > 80 mm Hg were associated with unfavorable outcome.



/lepsuje ICP monitoring outcome?



J Neurosurg 117:729-734, 2012

Increased mortality in patients with severe traumatic brain
mjury treated without intracranial pressure monitoring

Clinical article

ARASH FARAHVAR, ML.D., PH.D.,! LINDA M. GERBER, PH.D.,?> YA-LIN CI
NANCY CARNEY, PH.D.,> ROGER HARTL, M.D.,* AND JAMSHID GHAJAR, |

!Department of Neurosurgery, University of Rochester Medical Center, Rochester;
Health and *Neurological Surgery, Weill Cornell Medical College; and °Brain Tra
New York, New York; and 3Departmment of Medical Informatics and Clinical Epide:
Health & Science University, Portland, Oregon

TABLE 3: Logistic regression analyses predicting 2-week mortality for all 1446 patients and for the subpopulation of
1307 adult patients

Adults All Ages
Predictor Variable Adjusted OR (95% CI) p Value Adjusted OR (95% Cl) p Value
ICP monitoring
yes 0.64 (0.41-1.00) 0.05 0.63 (0.41-094) 0.02
no reference reference
age (yrs)
=60 243 (156-379) <0.0001 250(165-378) <0.0001
<60 reference reference
initial GCS score
6-8 0.46 (0.37-0.57) <0.0001 0.44 (0.36-0.53) <0.0001
3-b reference reference
hypotension present on Day 1
yes 208 (1.48-292) <0.0001 2.08 (1.54-2.82) <0.0001
no reference reference
CT scan findings
abnormal 245 (106-575) 0.04 271 (111-6.60) 0.03
normal reference reference
pupil abnormalities on Day 1
yes 1.38 (0.99-1.91) 0.05 1.40(0.98-2.00) 0.07
no reference reference
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Intracranial Pressure Monitoring
in Severe Traumatic Brain Injury:
Results from the American College of Surgeons

Trauma Quality Improvement Program OR for death 0,44 (Cl 0,31 - 0,63), p 0,0001

OR for death 0.52 (95% Cl, 0.35-0.78)

Aziz S. Alali!™® Robert A. Fowler**® Todd G. Mainprize? Damon C. Scales!®** Alexander Kiss'#’
Charles de Mestral!'° Joel G. Ray?®® and Avery B. Natheng-281°

Quartile N ICP Rate Lower Mortality Higher Mortality
uartiie INo. 10F Rate
4 >26% : S :
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Adjusted Odds Ratio (95% CI)*
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A Trial of Intracranial-Pressure Monitoring s |CP-monitoring group
) . . A = 60_ —
in Traumatic Brain Injury 2
Randall M. Chesnut, M.D., Nancy Temkin, Ph.D., Nancy Carney, Ph.D., Sureyya Dikmen, Ph.D., Carlos Rondina, M.D., 3 Through Day 14 ICE group
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Table 2. Clinical Outcomes.*
I I I I I
. . - 100 125 150 175 200
Pressure-Monitoring Imaging—Clinical .
Group Examination Group Proportional Odds Days after Injury
Variable (N=157) (N=167) P Value Ratio (95% ClI)7
Patients assessed at 6 mo — no. (%) 144 (92) 153 (92)
Primary outcome: 0.49§ 1.09 (0.74-1.58)
Median 56 53
Interquartile range 22-77 21-76
Cumulative mortality at 6 mo — % 39 41 0.609 1.10 (0.77-1.57)
GOS-E scale at 6 mo — no. (%) |
Death 56 (39) 67 (44)** 0.40§ 1.23 (0.77-1.96)
Unfavorable outcome 24 (17) 26 (17)
Favorable outcome 63 (44) 60 (39)

|
225



JAMA Pediatrics | Original Investigation | CARING FOR THE CRITICALLY ILL PATIENT
Functional Outcome After Intracranial Pressure Monitoring
for Children With Severe Traumatic Brain Injury

Tellen D. Bennett, MD, MS; Peter E. DeWitt, MS; Tom H. Greene, PhD; Rajendu Srivastava, MD, MPH;
Jay Riva-Cambrin, MD, MSc; Michael L. Nance, MD; Susan L. Bratton, MD, MPH; Desmond K. Runyan, MD, DrPH;

J. Michael Dean, MD, MBA; Heather T. Keenan, MDCM, PhD
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e Zahdjit 1écbu pri ICP >20 mmHg (setrvalé vystupy > 1 minutu)
e CPP nastavit individualné podle veku 40-50-60 mmHg

* Pfi vyrazné elevaci hlavy, u vysokych pacientu vyssi

e Pfi zachované autoregulaci CPP >65 (pokud nestoupa ICP)

* Pri poruse autoregulace MAP >65, CPP 50-60 mmHg



Dékuji za pozornost
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