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Introduction 

           The goals of neuro-anesthesia are providing good 

operating conditions and ensuring stable cerebral 

hemodynamics without sudden increase in intracranial 

pressure or acute brain swelling. Fast recovery from anesthesia 

is often preferred to allow immediate neurological evaluation 

(Basali et al., 2012). 

During recovery, abrupt increase in arterial blood 

pressure can cause postoperative hematoma. Although 

opioid analgesics prevent hemodynamic responses to 

awakening and extubation. It may result in respiratory 

depression and high carbon dioxide tension with 

subsequent increase in the intracranial pressure 

(Tanskanen et al., 2006). 

  Nitroglycerine and dexmedetomidine have been 

shown to decrease doses of i.v anesthetics, intraoperative 

opioid and volatile anesthetic requirements for maintenance 

of anesthesia (Maze and Tranquilli, 2011). 

Perioperative stress associated with surgery and 

anesthesia evokes an endocrine response that includes 

stimulation of the sympathetic nervous system. This will 

increase the circulating plasma adrenaline and nor-
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adrenaline concentrations with consequent increase in 

arterial pressure, heart rate and oxygen consumption (Paola 

et al., 2015). 

Controlling this perioperative stress response is an 

important goal of modern anesthesia (Hall et al., 2015). 
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Aim of the Work 

The aim of this work was to compare nitroglycerine 

with dexemedetomidine effect on hemodynamics and recovery 

responses during extubation in cranial surgeries. 
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Chapter One 

Pathophysiology of Cerebral 

Circulation 

The normal adult skull can be considered as a bony 

box of fixed volume. It contains brain, blood and 

cerebrospinal fluid (CSF). 

 Cerebral blood volume 

 The brain receives its blood supply from the internal 

carotid and vertebral arteries (Circle of Willis) (Fig. 1) 

which drain via the cerebral veins and dural venous sinuses 

into the internal jugular veins. The volume of blood in the 

whole brain is small and contained mainly in the venous 

sinuses and pial veins. The cerebral blood volume of the 

grey matter is 4-6 ml/100g & of the white matter is 1.5-2.5 

ml/100g. The grey matter is composed of the cell bodies of 

the neurons which are involved with the complex functions of 

the human body and hence requires a larger proportion of the 

arterial blood supply. On the other hand, the white matter is 

essentially composed of axons which transmit impulses in 

between the neurons. As it is involved with less complicated 

functions than the grey matter, it needs a smaller fraction of 

the blood supply (Tameem and Krowidi, 2013). 

 

https://www.sciencedirect.com/science/article/pii/S1743181617300392#fig1


  

5 

Chapter One 

 

Fig. (1): Arterial supply of the brain (Circle of Willis) (Tameem and 

Krowidi, 2013). 

 Cerebral Blood Flow: 

The brain is able to withstand very short periods of 

lack of blood supply (ischemia). Without oxygen, energy-

dependent processes cease leading to irreversible cellular 

injury if blood flow is not re-established rapidly (3 to 8 

minutes under most circumstances). Therefore, adequate 

cerebral blood flow must be maintained to ensure a 

constant delivery of oxygen and substrates and to remove 

the waste products of metabolism (Hill and Gwinnutt, 

2007). 

Cerebral blood flow (CBF) depends on: 

A. cerebral perfusion pressure 

B. The radius of cerebral blood vessels 
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Chapter One 

This relationship can be described by Hagen-Poiseuille 

formula as follow: 

 

• ∆P = cerebral perfusion pressure 

• R = radius of the blood vessels 

• η = viscosity of the fluid (blood) 

• L = length of the tube (blood vessels) 

(Hill and Gwinnutt, 2007) 

A) Cerebral Perfusion Pressure: CPP = MAP – ICP 

This is the difference between the mean arterial blood 

pressure (MAP) and the mean cerebral venous pressure. 

The latter is difficult to measure and approximates to the 

more easily measured intracranial pressure (ICP). Mean 

arterial blood pressure (MAP) can be estimated as equal to: 

diastolic blood pressure + 1/3 pulse pressure and is usually 

around 90mmHg. ICP is much lower and is normally less 

than 13mmHg (Steiner and Andrews, 2006). 

CPP is normally about 80mmHg 

Clearly, CPP will be affected by changes of the MAP 

or ICP. Blood loss causing hypotension will reduce MAP 

and CPP, while an intracerebral hematoma will increase 


