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CO, : Carbon dioxide
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Oxygen delivery
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Maximum FV
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Heart rate
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Intracranial pressure
Intensive care unit
Interleukin

Intravenous

Potassium

Laser Doppler flowmetry
Length of stay

Left ventricle stroke work index
Mean arterial pressure
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Middle cerebral artery

Mega Hertz

Magnetic resonance Imaging
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OEF : Oxygen extraction fraction
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SVI : Stroke volume index
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TBI : Traumatic brain injury

TCD : Transcranial doppler

TD : Thermal diffusion

UCP 2 : Mitochondrial uncoupling protein
uo : Urine output

V1 : Vasopressin type 1

VA : Vertebral arteries

VO, : Oxygen uptake

vWF : von willebrand factor

ZFP : Zero-flow pressure



Fig. No.

Title Page No.

Figure (1):

Figure (2):

Figure (3):

Figure (4):

Figure (5):

Figure (6):

Figure (7):

Comparison of the response of CBF to MAP,

PaOs, and PaCOo. ..o

Relationship between extremes of CPP and ICP

in states of normal (purple line) and reduced

intracranial compliance (blue line)......... ..o

A, Lateral skull x-ray confirming adequate
SjvO2 catheter placement at C1-C2 level. B,

Head CT scan showing the catheter tip correctly

placed at the jugular venous bulb level ..................

(@ Insonation area of  cervicocerebral
vasculature, (b) Upper panel: shows normal
MCA, Lower panel shows normal OA and MCA

TCD findings. TCD findings. The top panel
shows a normal flow pattern in MCA with

aspectrum of flow velocities. The bottom panel

shows acomplete ACA ...t

TCD findings. MCA and PCA ....... ...

Relationship between the components of FV

14

18

.25

31
32

.33



Fig. No.

%wba{/ gbgww& (Bont..)

Title Page No.

Figure (8):

Figure (9):

Figure (10):

Figure (11):

Figure (12):

Recordings of ICP, CPP and LDF signals during

waves of raised ICP in a patient with a diffuse

head INJUIY ..ot e

CPP Versus SjO2 and Pulsatility index (PI)
showing the CPP breakpoint of 70mmHg

Doppler tracing showing high Doppler flow

velocity: (a) non-hyperemic and (b) hyperemic

(@) CPP versus SjO,, showing CPP breakpoint
after intracranial pressure (ICP) reduction
therapy. (b)CPP versus Doppler PI, showing
CPP breakpoint after ICP reduction therapy

TCD examine brain death. As intracranial
pressure  rises, diastolic flow becomes
compromised first, resulting in a more peaked
appearance of the TCD waveform. Once

intracranial exceeds diastolic pressure, flow

reverses during diastole.............ccccccvievievinieiinennns

...36

.39

.41

.42

44



%wba{/ gbgww& (Bont..)

Fig. No. Title Page No.
Figure (13): TCD mMAchine ..........coooiiei e 69
Figure (14): Figure showing insonation of MCA through

temporal Window ............cccce i 70
Figure (15): Figure showing the carotid bifurcation

e ettt reene e 71
Figure (16): Figure showing how to read waveform

e ettt reene e 72
Figure (17):  Age in two groups. Data are presented as mean

ESD i ——————————— 77
Figure (18): Gender in two groups. Data are presented as

number of patients ... 78
Figure (19): HR in two groups. Data are presented as mean

ESD i ——————————— 80
Figure (20): MAP in two groups. Data are presented as mean

ESD o e —————————— 80
Figure (21): MV in two groups. Data are presented as mean

ESD o e —————————— 83

Vi



%vs/ba{/ gbgww& (Bont..)

Fig. No. Title Page No.
Figure (22): MV in two groups. Data are presented as
MEAN £SD ... 84
Figure (23): CPP in two groups. Data are presented as
MEAN £SD ... 84
Figure (24): CPP in two groups. Data are presented as
MEAN £SD ...t 85
Figure (25): ZFP in two groups. Data are presented as
MEAN £SD ... 85
Figure (26): Paco2 in two groups. Data are presented as
MEAN £SD ...t 87
Figure (27): LOS in two groups. Data are presented as
MEAN £SD ...t 88

Vii



Table No.

Table (1):
Table (2):

Table (3):
Table (4):

Table (5):
Table (6):

Table (7):

Table (8):

Table (9):

List of Cables

Title Page No.

Cerebral Blood Thresholds

Adrenoceptor  distribution  determines  vascular
responses to catecholamines

Demographic Data of studied patients

Glasgow Coma Scale (GCS) and initial computed
tomography (first CT) of studied patients

Mean arterial pressure (MAP) and Heart rate (HR)
Mean velocity of MCA (MV) and cerebral perfusion
pressure (CPP) in Group N

Mean velocity of MCA (MV) and cerebral perfusion
pressure (CPP) in Group D

Mean velocity of MCA (MV), cerebral perfusion
pressure(CPP) and Zero flow pressure (ZFP) in the
two groups after the vasopressor drug

Dose, PaCO, and length of stay in ICU (LOS)

viii

8
49

77
79

79
81

82

83



Title Page No.
INErOdUCTION ceeiieiiei e 1
Aim of the Study.......oovveiiiiiiiiccc e 5

Chapter (l): Principles of Cerebral Metabolism and
2] oToTo I = o 1Y A 6

Chapter (ll): Monitoring of Cerebral Blood Flow........ 17

Chapter (lll): Inotropes and Vasopressor Therapy ....46

Patients and Methods ... 66
RESUITS ..o 76
DISCUSSION. ..ceiiiiiie et 89
Conclusion and Recommendations ...............uveeeeee. 109
SUMMAIY ..t 111
References ... 116

ArabiCc SUMMAIY ... -






Aine of the Study






