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ABSTRACT 

This study was descriptive research, which aimed to examine certain 

predictive factors; location of surgery, comorbidity, and the nursing management of 

critically ill neurosurgical patients when looking for physiological changes in the first 

six hours after surgery. The samples consisted of 100 neurosurgical patients who 

underwent brain surgery and required a subsequent six hours of intensive care in the 

neurosurgical ICU at Siriraj Hospital. The instruments for data collection consisted of 

demographic data records, assessment of the nursing management of critically ill 

neurosurgical patients, and an assessment of the physiological changes in critically ill 

neurosurgical patients in the first six hours after surgery. 

The results of the study revealed that the average physiological changes of 

the sample score was 2.61, with the score of 0-2 in 38% and 3-8 in 62% of the study 

sample. The locations of surgery were supratentorial areas (79%) and infratentorial 

areas (21%). Fifty four percent of the samples were without comorbidity. Most of the 

sample received proper nursing management (75%). Location of surgery, comorbidity, 

and nursing management of critically ill neurosurgical patients did not correlate with 

physiological changes in the critically ill neurosurgical patients in the first six hours 

after surgery. There was no factor which could predict the physiological changes in the 

critically ill neurosurgical patients in the first six hours after surgery. 

Although this study found the location of surgery, comorbidity and nursing 

management of critically ill neurosurgical patients did not correlate with physiological 

changes of the critically ill neurosurgical patients in the first 6 hours after surgery, 

knowledge of the location of the surgery, comorbidity and proper nursing management 

of critically ill neurosurgical patients in the first 6 hours after surgery are necessary for 

nurses to control the normal physiological changes in critically ill neurosurgical 

patients in the first 6 hours after surgery, prevent and decrease secondary brain injuries 

that lead to cerebral ischemia and cerebral infarctions leading to disability and an 

increased mortality rate. 
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CHAPTER I 

INTRODUCTION 

 

 

Background and significance of the study 

Patients undergoing a neurosurgery must be carefully monitored, 

particularly at a critical period after the surgery, because the brain is highly susceptible 

to slight changes from various variables, especially the effects of a general anesthesia 

or abnormal brain functions (Ropper et al., 2004). Additionally, the postoperative 

period is a critical time when disturbances in physiological variables and high risks of 

complication from disease and surgery can occur. Therefore, it is necessary to close 

observation patient progress or indeed to save their lives (Hickey, 2003). The 

incidence of postoperative complications occurring over 24 hours is reported as high 

as 54.5 % for neurosurgical patients (Magni et al., 2007). These complications 

developed from six to twenty-four hours after the surgery are more fatal than those 

after twenty-four hours (Zetterling & Ronne-Engstrom, 2004). The first six hours are 

particularly the most critical period as a result of the respiratory complications 

possibly leading to hypoxia, metabolic complications, central nervous system (CNS) 

complications, and enduring unconsciousness (Kaakaji et al., 2001;   Magni et al., 

2007). These symptoms can cause by cerebral hemorrhage (Gerlach, Krause, Seifert, 

& Goerlinger, 2009; Warnick, Longmore, Paul, & Bode, 2003) and brain edema. 

They, in turn, lead to increased intracranial pressure (ICP) and decreased cerebral 

perfusion pressure (CPP). Ultimately, brain tissue becomes ischemic and infarction 

(Bruder, Pellissier, Grillot, & Gouin, 2002). 

The rise of ICP is a physiological response to an activation of the 

sympathetic nervous system (SNS), caused by general anesthetics, thus increasing 

blood pressure (Kan & Couldwell , 2006). Because having high blood pressure during 

recovery time can result in cerebral hemorrhage (Bruder, et al., 2002; Tondon & 

Mahapatra, 2004), patients may require re-surgery which will increase disability and 

mortality rate (Chernov & Ivanov, 2007) and they need longer period of 
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hospitalization, resulting in higher costs (Naidech et al., 2009). In addition, increased 

ICP can cause changes in the nervous system and brain deterioration. Patients should 

be closely monitored over six hours after surgery for increased intracranial pressure 

(Himmelseher & Pfenninger, 2001), especially in patients undergoing posterior fossa 

surgery, which have a high risk for increased intracranial pressure (Kaakaji et al., 

2001). 

According to the data of Siriraj Hospital in 2009, as much as 53.8% (711 

out of 1,321) of all neurosurgical patients neither recover from the consequence of 

general anesthesia nor can effectively breathe without a resuscitator. Additionally, 

some patients experience respiratory failure caused by abnormalities of the respiratory 

system, injury to the brain stem which is the part of respiratory center or neurological 

disorder. Some do not recover from general anesthesia at the right time. Consequently, 

an intensive monitor and accurate diagnosis are needed until they have stable vital 

signs and regain consciousness, most of which take from six to twenty-four hours after 

the surgery (Siriraj statistical, 2009). 

Ziai, Varelas, Zeger, Mirski, and Ulatowski (2003) reported that over the 

first 24 hours after brain surgery patients are at high risk of severe life-threatening 

complications and CNS deterioration. Additionally, Pfister, Strebel and Steiner (2007) 

found that a rigorous monitoring in an intensive care unit (ICU) can help in evaluating 

changes of CNS and providing immediate treatment to minimize secondary brain 

injuries. This refers to the injury to brain cells after the original insult that result from 

physiological disturbances, which may lead to cerebral ischemia and cerebral 

infarction. 

To prevent cerebral ischemia in critically ill neurosurgical patients, 

cerebral perfusion pressure (CPP) should be maintained within a range of 50-70 mm 

Hg (American Association of Neuroscience Nurses, 2008) from a normal range of 75-

80 mm Hg (Vespa, 2003). There are two main factors on which CPP depends as 

follows: having enough blood pressure and preserving ICP below 20 mm Hg 

(Tisavipat, 2000; Nunta-aree, 2009). An adequate CPP allowing sufficient blood flow 

to the brain can be estimated from the difference between mean arterial pressure 

(MAP) and ICP. However, ICP monitoring requires a special device to implant into 

the brain, thus risking cerebral hemorrhage, brain infection. Currently, ICP monitoring 
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is not indicated for patients with mild to moderate head injury, defined as a GCS score 

of 9 to 15. ICP monitoring may, however, be appropriate for comatose patients or 

patients suffering severe head injury with or without abnormalities on a head CT scan. 

Severe head injury is defined as a GCS score of 3 to 8 after cardiopulmonary 

resuscitation. Abnormal CT scan findings are defined as the presence of hematoma, 

contusion, edema, or compressed basal cisterns. ICP monitoring is also appropriate for 

patients suffering head trauma with a negative CT scan who have two or more of the 

following criteria: age greater than 40 years, any motor posturing, or systolic blood 

pressure less than 90 mm Hg (Brain Trauma Foundation, American Association of 

Neurological Surgeons, Congress of Neurological Surgeons, Joint Section on 

Neurotrauma and Critical Care, & AANS/CNS, 2007; Nunta-aree, 2009). A change in 

mean arterial pressure (MAP), partial pressure of oxygen in arterial blood (PaO2), 

partial pressure of carbon dioxide in arterial blood (PaCO2), hydrogen ions (pH) , and 

cerebral metabolic rate (CMR) are physiological factors that can be used to evaluate 

CPP (Edouard, Vanhille, Le Moigno, Benhamou, & Mazoit, 2005). These factors are 

related to vasodilation, vasoconstriction, and oxygen need of the brain that affect to 

cerebral ischemia and cerebral infarction (Littlejohns & Bader, 2005; Pfister et al., 

2007; Tolani & Bendo, 2007).  

In addition, changes in blood pressure, oxygen, blood glucose, and acidity 

in the blood after the brain surgery indicate physiological reactions and cerebral 

infarction (Naidech et al., 2006). In other words, abnormal brain perfusion, impaired 

oxygen delivery, acidaemia, and hyperglycemia contribute to an increase in damaged 

brain tissue within the first twenty-four hours after the surgery as the patients had 

brain tissue injuries, blood volume loss, and response to recover from general 

anesthesia. These are stimuli of the cardiovascular system resulting in hypertension 

and increasing heart rate (Bruder, Pellissier, Grillot & Gouin, 2002). Especially, the 

patients  who suffer from cardiovascular problems or severe blood loss during the 

surgery leading to cerebral ischemia. Excess lactate and brain tissue acidosis 

contribute to blood-brain barrier (BBB) damage. This allows normally excluded 

intravascular proteins and fluid to penetrate into cerebral parenchymal extracellular 

space. Once plasma constituents cross the BBB, the edema spreads and increase in 

brain volume as a cause of increase intracranial pressure (Josephson, 2004; Paolino & 
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Garner, 2005). Consequently, cerebral ischemia and cerebral infarction caused by high 

ICP and causes of morbidity & mortality (Tolani & Bendo, 2007). 

According to the literature review, the factors associated with 

physiological changes of the neurosurgical patients in the first six hours after surgery 

are location of surgery (Iversen & Rasmussen, 2008; Kaakaji et al., 2001; Sogame, 

Vidotto, Jardim, & Faresin, 2008), comorbidity (Ferguson & Macdonald, 2007; 

McGirt et al, 2005; Sansur et al., 2007; Sogame et al., 2008), and nursing management 

of critically ill neurosurgical patient (American Association of Neuroscience Nurses, 

2008) as well as the factors related to postoperative pain. However, with in twenty-

four hours after the operation the pain can be controlled by a constant intravenous 

injection in order not to affect physiological condition (Magni et al., 2007).   

jThe study of Sogame et al. (2008) find that patients undergoing 

infratentorial surgery has a higher risk of respiratory failure than supratentorial 

surgery. This can result from brainstem compression and causes abnormal respiratory 

pattern. Furthermore, patients having a surgery of the infratentorial region may 

develop the disintegration of lower cranial nerves, thereby suffering from dysphagia, 

choking, pulmonary aspiration, or inability to cough, resulting in the inability to 

loosen the phlegm and then causing pneumonia, lung infection, and respiratory failure 

(Tisavipat, 2000; Barker, 2008). However, a supratentorial region’s surgery could also 

contribute to respiratory failure because of the bleeding in cerebellar, despite a slight 

chance of development (0.29%), but serious complication and high risk of mortality 

(Friedman et al., 2001; Marquardt, Setzer, Schick, & Seifert, 2002) from the oxygen 

deprivation (Kim, 2006). 

The study of impact of comorbidity on physiological changes of critically 

ill neurosurgical patients after surgery such as diabetes (McGirt, 2005), hypertension 

(Dal, Erden, Saricaoglu, & Aypar, 2006; Sansur et al., 2007), and chronic  pulmonary 

disease (Sogame et al., 2008), are higher risks of death and disability than those 

without comorbidities (Bradshaw & Amin, 2007). Diabetic patients especially whose 

blood sugar levels higher than 200 mg/dl, for instance, are likely to develop a 

neurological deficit after the surgery than non-diabetic ones (McGirt et al., 2005). 

Likewise, individuals with a history of hypertension and heart disease are subject to a 

cerebral hemorrhage due to fluctuating of blood pressure between pre-and post-



Fac. of Grad. Studies, Mahidol Univ.                                                                M.N.S. (Adult Nursing) / 5 

operation (Dal et al, 2006). Honegger et al. (2002) discovered that rebleeding patients 

after brain surgery, one in ten had a history of hypertension.  

In addition, the factor that may contribute to physiological changes of 

critically ill neurosurgical patients in the first 6 hour after surgery is nursing 

management of critically ill neurosurgical patient which is nursing interventions to 

reduce ICP below 20 mmHg. and to maintain CPP at 50-70 mmHg. (American 

Association of Neuroscience Nurses, 2008; Rangel-Castillo, Gopinath, & Robertson, 

2008) could be achieved by certain procedure: supine position with head elevated 30 

degrees (Bethel, 2005; Moraine, Berre, & Melot, 2000; Ng, Lim, & Wong, 2004), 

deactivation of thoracic cavity (Arbour, 2004; Dunn, 2002), evaluation of neurological 

signs and of vital signs every hour (Arbour, 2004; Baeker, 2008, Hickey, 2003), 

assessment of urine specific gravity and of body’s water balance (Hickey, 2003), and 

lastly maintaining normal body temperature (Oddo et al., 2009; Rossi, Zanier, Mauri, 

Columbo, & Stocchetti, 2001). 

According to the literature review, the factors affecting physiological 

changes of critically ill neurosurgical patient in the first 6 hours after surgery are 

location of surgery, comorbidity, and nursing management of critically ill 

neurosurgical patients. However, there have been no studies about the relationships 

between these factors and their predictability for physiological changes of critically ill 

neurosurgical patients in the first 6 hours after surgery. Therefore, the researcher was 

interested in investigating the effects of these factors on physiological changes of 

critically ill neurosurgical patients in the first 6 hours after surgery. Because the 

physiological changes are able to indicate blood flow and perfusion in the brain, which 

prevents high ICP and secondary brain injury. In addition, this study may offer some 

insight for nursing interventions to impede cerebral ischemia and cerebral infarction, 

as well as to minimizing physical disabilities and mortality. 

 

 

Research Questions 

1. How are the location of surgery, comorbidity, nursing management of 

critically ill neurosurgical patient, and physiological changes of critically ill 

neurosurgical patients in the first 6 hours after surgery? 
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2. What are the relationships among location of surgery, comorbidity, 

nursing management of critically ill neurosurgical patient, and physiological changes 

of critically ill neurosurgical patients in the first 6 hours after surgery? 

3. Can location of surgery, comorbidity, and nursing management of 

critically ill neurosurgical patient be used as predicting factors for physiological 

changes of critically ill neurosurgical patients in the first 6 hours after surgery? 

 

 

Hypotheses 

1. There are statistically significant relationships among location of 

surgery, comorbidity, nursing management of critically ill neurosurgical patient, and 

physiological changes of critically ill neurosurgical patients in the first 6 hours after 

surgery.  

2. Location of surgery, comorbidity, and nursing management of critically 

ill neurosurgical patient can predict physiological changes of critically ill 

neurosurgical patients in the first 6 hours after surgery. 

 

 

Purposes of the Study 

1. To describe the location of surgery, comorbidity, and nursing 

management of critically ill neurosurgical patient. 

2. To explore the relationships among location of surgery, comorbidity, 

nursing management of critically ill neurosurgical patient, and physiological changes 

of critically ill neurosurgical patients in the first 6 hours after surgery. 

3. To investigate the potency of location of surgery, comorbidity, and 

nursing management of critically ill neurosurgical patients as predicting factors for 

physiological changes of critically ill neurosurgical patients in the first 6 hours after 

surgery. 
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Conceptual Framework 

The studied framework is based on pathophysiology of nervous system 

and inflammatory response to surgical injury. The researcher has focused on the 

significant factors associated with physiological changes of neurosurgical patients in 

the first six hours after surgery. These factors are (1) location of surgery, (2) 

comorbidity, and (3) nursing management of critically ill neurosurgical patients. 

 

Location of surgery 

The areas of the brain at each location are different functions. As a result, 

abnormalities in each part of the brain resulted in a unique physiological change. 

Iversen, Rasmussen, and Cold (2008) concluded that infratentorial region’s surgery 

has an increased risk of developing respiratory failure compared with supratentorial 

region’s one. In the same fashion, Sogame et al. (2008) reported that there is a relation 

between an infratentorial region’s surgery and respiratory complication (p<0.0001). 

This complication may result from a disturbance in the brainstem, which regulates 

respiratory activity, and then lead to respiratory arrest. Due to oxygen deficiency, high 

level of carbondioxide, and high acidity, patients have dilation of brain blood vessels 

and a high ICP. 

 

Comorbidity 

The critically ill neurosurgical patients with comorbidity are subject to 

unstable physiological function (McNicol et al., 2007). This increases the risk of 

developing complication during and following the surgery (Lieb & Selim, 2008). 

Moreover, the comorbidity magnifies the mortality rate of the patient (Goldstein et al., 

2004). According to Sansur et al. (2007), patients who experience high blood pressure 

subsequent to the surgery, particularly ones with a history of hypertension associated 

with not taking enough antihypertensive drugs, may develop unstable blood pressure, 

leading to intracranial bleeding after surgery (p=0.007). 

 

Nursing management of critically ill neurosurgical patients 

Each neurosurgical patient has distinctive physiological changes. Even in 

the same patient may be show different physiological changes with the time-varying 
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(Nunta-aree, 2009). The purpose of the nursing management over the first six hours 

after the surgery is primarily to maintain physiological homeostasis, thus preventing 

secondary brain injury (Tolani & Bendo, 2007). These nursing management can be 

done by decreasing ICP, sustaining CPP (Brain Trauma Foundation, 2007; Jantzen, 

2007; Nunta-aree, 2009), and providing a sufficient amount of oxygen to the brain 

(American Association of Neuroscience Nurses, 2008). There are many methods to 

decrease ICP and sustain CPP: supine position with the patient’s head elevated 30 

degrees (Bethel, 2005; Moraine, Berre, & Melot, 2000; Ng, Lim, & Wong, 2004; 

Suddhichupaiboon, 2006), deactivation of thoracic and abdominal cavity by an 

appropriate phlegm suction (Bilotta et al., 2008; Gemma, 2002), avoidance of bending 

patient’s hip beyond 90 degrees (Dinsmore, Bacon, & Hollway, 1998; Sithinamsuwan 

et al., 2008), assessment of neurological signs and vital signs (Arbour, 2004), 

evaluation of body’s water balance, urine specific gravity, and body temperature, the 

lastly consultation with physicians to give a suitable treatment for each individual 

(Hickey, 2003). 

The location of surgery, comorbidity, and nursing management of 

critically ill neurosurgical patients affecting physiological changes in the first 6 hours 

after surgery were shown in figure 1.1. 
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Definitions of terms 

Physiological changes of critically ill neurosurgical patients in the first 

six hours after surgery are systemic response to surgery that defined as an evaluation 

of the arterio-alveolar gradient [(A-a)DO2], mean arterial pressure (MAP), blood 

glucose level, and serum bicarbonate (HCO3
-
) in the first 6 hours after surgery. In this 

study, a modified evaluation form, which is adapted from SAH-Physiologic 

derangement score (SAH-PDS) (Claassen et al., 2004), is used. 

Location of surgery is an incised area of the brain from which an abnormal 

object is taken. This data is documented in operative note that provided by physicians. 

Comorbidity refers to a medical condition present before but separate 

from current condition in a patient; however, it affects the patient physical well-being 

(Manzella, 2008). This information is derived from patient’s medical records. 

Nursing management of critically ill neurosurgical patients are defined 

as procedures for alleviating ICP and preserving CPP. These can be appraised using an 

assessment of nursing management of critically ill neurosurgical patients form 

specifically developed from the nursing practice guidelines for decreasing ICP of 

critically ill neurosurgical patients in the neurosurgical ICU at Siriraj Hospital.   

 

 

Scope of the Study 

This study is a study of the relationships among location of surgery, 

comorbidity, nursing management of critically ill neurosurgical patients, and 

physiological changes of critically ill neurosurgical patients in the first 6 hours after 

surgery. The patients were admitted to the neurosurgical intensive care unit, 

department of surgery at the Siriraj Hospital. 

 

 

Benefits of the Study 

1. This study can be applied for quality assurance in nursing care for 

neurosurgical patients to prevent cerebral ischemia after surgery. 
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2. This study is particularly useful for researcher who is interested in 

factors affecting ICP and CPP after surgery. 
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CHAPTER II 

LITERATURE REVIEW 

 

 

This study was an examination of predicting factors for physiological 

changes of critically ill neurosurgical patients in the first 6 hours after surgery. The 

related literatures were reviewed under the following topics:  

1. The critically ill neurosurgical patients in the first 6 hours after surgery 

1.1 Location of surgery 

1.2 Comorbidity 

1.3 Nursing management of critically ill neurosurgical patients  

2. The physiological changes of critically ill neurosurgical patients after 

surgery 

3. Relationships among physiological changes of critically ill 

neurosurgical patients in the first 6 hours after surgery and related factors.   

3.1 Relationship between location of brain surgery and 

physiological changes of critically ill neurosurgical patients in the first 6 hours after 

surgery. 

3.2 Relationship between comorbidity and physiological 

changes of critically ill neurosurgical patients in the first 6 hours after surgery. 

3.3 Relationship between nursing management of critically ill 

neurosurgical patients and physiological changes of critically ill neurosurgical patients 

in the first 6 hours after surgery. 
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1. The critically ill neurosurgical patients in the first 6 hours after 

surgery 

The critically ill neurosurgical patients are the patient within the first 24 

hours after brain surgery.  Such patients are at risk of complications and degenerative 

nervous system within the first 24 hours which will severely damage the brain and be 

the cause of disability or death (Zetterling & Ronne-Engstrom, 2004). The patients are 

diagnosed of central nervous system disease who need treated by surgery. During the 

period of recovering from anesthesia, 90% of neurosurgical patients develop 

hypertension as elevations of plasma catecholamine concentrations. This may cause 

intracerebral hemorrhage after surgery. Even though, there is only 0.8-2.2 % of 

patients with intracerebral hemorrhage after surgery. This condition is a severe 

complication and must receive an emergency treatment before the brain lose its 

functions due to intracranial hypertension caused by intracerebral hemorrhage 

(Bhagat, Dash, Bithal, Chouhan & Pandia, 2008). In fact, intracerebral hemorrhage is 

found most frequently during the first six hours after brain surgery owing to changing 

of patients’ blood pressure while they recovered from anesthesia (Kaakaji et al., 2001). 

Moreover, for the same period, as high as 28%  of the patients may develop 

respiratory complications, thus causing hypoxia and hypoventilation; PaO2 is less than 

90 mm.Hg and PaCO2 is more than 45 mm.Hg (Magni et al., 2007).  

The patients’ physiological instability during the first 6 hours after brain 

surgery will affect cerebral blood flow which can lead to cerebral hypoxia and cerebral 

ischemia.  The oxygen deficiency occurs when partial pressure of oxygen in arterial 

blood (PaO2) decreases to an insufficient oxygen supply to the brain which will cause 

cerebral ischemia.  In patients with brain lesions, when cerebral blood flow decreases 

to below 20 ml/100 g/min, it will cause cerebral ischemia because neurons will 

increase oxygen extraction from surrounding tissues in order to maintain normal brain 

functions.  However, when too much oxygen extraction from tissues, it will cause 

cerebral ischemia and patients will experience deterioration of nervous system, 

decrease level of consciousness, develop motor impairment and be unconscious 

eventually.  (Minton & Hickey, 2003) 
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Patients with brain diseases needed surgery are patients with brain tumor, 

brain hemorrhage, spinal cord disorders, central nervous system infection, and patients 

with functional neurosurgery (Sabiston, 2001).  Patients with brain diseases are unable 

to control movement, sensory deterioration, paralysis or hemiparesis, speech 

dysfunction, memory loss, or visual loss.  These symptoms will increase when patient 

does not receive proper management and such patient may be unconscious and dead 

eventually.  The brain is a fragile organ and is susceptible to physiological changes so 

any kind of brain surgery will affect brain tissue. Therefore, the goal of treatment is to 

maintain homeostasis and prevent cerebral tissue injury (Tolani & Bendo, 2007). 

The aim of the post-operative care for critically ill neurosurgical patient is 

to maintain enough blood flow to the brain in order to prevent cerebral ischemia which 

will reduce the possibility of disability and dead (Kim, 2006).  As a result, the 

intensive monitoring, prompt response in correcting nervous system abnormalities as 

well as maintain homeostasis in order to prevent complications and consequences are 

the most important targets of the post-operative care for critically ill neurosurgical 

patients (Steven, 2004).  

Nurses who take care of critically ill neurosurgical patients must have 

knowledge on pathophysiology of blood circulation and metabolism of the brain.  In 

addition, such nurses must know the pathophysiology of individual patient who gets 

brain surgery in different part of the brain, comorbidity, and nursing management that 

affects to the brain after surgery. These information will help the nurses to provide 

intensive care and prompt abnormalities detection, including finding a proper solution 

in nursing for individual patient in order to prevent cerebral ischemia and cerebral 

infarction which will help the patient recover from the brain surgery more quickly.   

 

1.1 Location of surgery 

Location of brain surgery can be categorized according to anatomy of the 

brain into 2 parts which are supratentorial and infratentorial.  Each part of the brain 

has different functions, thus different location of brain surgery will cause different 

symptoms (Hickey, 2003).  As a result, intensive care on physiological changes and 

neurological signs after brain surgery in different location of brain then focus on 
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concerned complications as well as appropriate prevention and solutions.  The location 

of brain surgery affects to critically ill neurosurgical patients as given below; 

1.1.1 Supratentorial 

Supratentorial surgery is the brain surgery at supratentorial 

compartment which is located above tentorium cerebelli.  The patient who gets brain 

surgery at supratentorial will experience cerebral physiological changes (Greenberg, 

2006) as follow; 

1. Physiological changes that occur from intracranial 

hypertension, will decrease patient’s level of consciousness, change vital signs, high 

blood pressure or wide pulse pressure, slow down heart rate, and appear abnormal 

respiratory pattern (Cushing’s triad).  All of these symptoms occur due to repeated 

bleeding after the brain surgery (Gerlach et al., 2003), cerebral edema after surgery 

(Rasmussen et al., 2004), and hydrocephalus after brain surgery. 

2. The physiological changes resulting from seizures after 

brain surgery occurs when the operation is done at the area of cerebral cortex, 

especially at the frontal, temporal, and parietal lobe (Sperling & Ko, 2006; van 

Breemen & Vecht, 2005).  Most of the patients have seizures within the first 24 hours 

after operation (De Santis et al., 2002) and it will stimulate automatic nervous system 

and affect cardiovascular system; rapid heart rate, hypertension and abnormal 

electrocardiogram (ECG)  (Opherk, Coromilas, & Hirsch, 2002; Sevcencu & Struijk, 

2010).  The affect on respiratory system is that the patient will experience the 

difficulty in breathing, decrease the efficiency of coughing and expectorating which 

may result the obstructive respiratory and cause oxygen deficiency to the tissues, 

including carbon dioxide retention before, during or after seizures (Devinsky, 2004; 

Baumgartner, Lurger, & Leutmezer, 2001).  Besides, the higher metabolism of the 

brain during seizures will make the brain need more oxygen and if the brain lacks of 

oxygen supply, it will be a cause of cerebral infarction (Sperling, & Ko, 2006). 

3. The physiological changes resulting from the operation at 

the areas of suprasella and hypothalamus, which control homeostasis, blood pressure, 

body temperature, and fluid and electrolyte balance in the body (Bear, Connors, & 

Paradiso, 2007).  A typical fluid and electrolyte imbalance is diabetes insipidus (DI), 

which is found 18-31 % within the first 24 hours after surgery (Loh & Verbalis, 2007; 
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Nemergut, Zuo, Jane, & Laws, 2005).  The DI causes excessive urination, low urine 

specific gravity, high serum osmolality, and hypernatremia (Hickey, 2003). 

Additionally, it contributes to dehydration, rapid heart rate, and hypotension  

(Tanudamrong, Ruengsri, & Wilas-rassami, 2007), in which this will affect on 

decreasing blood flow to the brain.  In addition, there is a research saying that 1.8-35% 

of the patients presented a syndrome of inappropiate antidiuretic hormone (SIADH) 

which will result hyponatremia and usually occurs within the first 24 hours after 

surgery (Guerrero  et al., 2007).  Furthermore, when the level of sodium decreases 

rapidly, it will cause osmotic fluid shifts and result cerebral edema (Bora & Chaudhry, 

2009). 

1.1.2 Infratentorial surgery 

Infratentorial compartment is a part of a brain located below 

tentorium cerebelli and it consists of cerebellum and brainstem. Patients undergoing 

on infratentorial surgery are subjected to physiological changes of their brain resulting 

from intracranial hypertension like the patient who has an operation at supratentorial 

as well as the loss of cranial nerve X function and stimulation of sympathetic nervous 

system. It will result hypertension, bradycardia, and abnormal respiratory pattern 

(Smith, 2004). However, even a slightly high intracranial pressure in infratentorial 

compartment requires an immediate treatment (Greenberg, 2006) it may result cerebral 

shift and compress medulla (Tonsillar herniation) leading to respiratory arrest and 

death (Nanta-aree, 2009; Hickey, 2003; Kaakaji et al., 2001).  In addition, 

abnomalities of cranial nerve IX and X may result difficulty swallowing, airway 

obstruction, ineffective cough, choking, and respiratory failure. Pulmonary gas 

exchange abnormality, low-oxygen and high-carbon dioxide in blood will develop 

(Procaccio, Gambin, Gottin, & Bricolo, 2000), and consequently they induce a 

dilatation of the cerebral blood vessels and increase in cerebral blood flow (CBF) and 

result intracranial hypertension. 

Apart from the location of surgery that affects physiological changes of 

neurosurgical patient, there are other factors that required risk assessment before doing 

the operation. One of these factors is comorbidity that needed to consider such 

conditions before proceed the operation. 
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1.2 Comorbidity  

Comorbidity is a group or a single disease that is found before an 

operation and it affects bodily function (Manzella, 2008).  Comorbidity that affects 

physiological changes in post-operative critically ill neurosurgical patients are diabetes 

mellitus (McGirt, 2005), hypertension (Dal et al., 2006; Sansur et al., 2007), heart 

disease  (Lieb & Selim, 2008) and pulmonary disease (Namen et al., 2001; Sogame et 

al., 2008).  These diseases will affect to physiological change of a post-operative 

patient as stated below; 

1.2.1 Diabetes mellitus is a metabolic disease in which the 

body does not produce enough insulin or cannot properly use the insulin produced, 

resulting in high blood sugar levels. Hyperglycemia occurs commonly in the 

perioperative period due to stress of surgery and release of counterregulatory 

hormones leading to a state of insulin resistance. It is more commonly found in 

patients with diabetes mellitus. Hyperglycemia can be detrimental to postoperative 

neurosurgical patients as it leads to generation of idiogenic osmoles which can 

aggravate brain edema (Tolani & Bendo, 2007).  Furthermore, diabetes mellitus is a 

factor that causes cerebral vasospasm in patients with aneurysmal subarachnoid 

hemorrhage which in a cause of cerebral ischemia (De Georgia, 2005; Frontera et al., 

2006).  Diabetes mellitus affects to the abnormality of blood vessels, therefore, 

aneurysmal subarachnoid hemorrhage patient is higher possibility of cerebral 

vasospasm after surgery more than the patients whose level of blood glucose are high, 

but are not diabetes.  As many as 80% of the patients who present cerebral vasospasm 

after surgery, are diabetes.  Even though, the patients from both groups are provided 

with the same treatment for hyperglycemia after surgery (Dumont, Rughani, Silver, & 

Tranmer, 2009).  On the other hand, hypoglycemia that occurs from the treatment of 

hyperglycemia in patients with diabetes also causes cerebral vasospasm and cerebral 

ischemia because the brain lacks of energy for metabolism (Naidech et al., 2010). In 

short, diabetes mellitus will affect the physiological change of critically ill 

neurosurgical patients unless they are kept blood sugar under control.  

1.2.2 Hypertension is a chronic elevation in blood pressure.  

In 1999, World Health Organization (WHO) defined that a person whose blood 

pressure is higher than 140 /90 mmHg is hypertension and the person who is chronic 
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hypertension is at risk of many diseases, such as, stroke, coronary heart disease, 

kidney failure, aortic aneurysm, paralysis. Post-operative critically ill neurosurgical 

patients should receive treatment and control blood pressure to be below 160/90 

mmHg in order to reduce the risk of intracranial hemorrhage after surgery (Dimitrov 

& Turner, 2005).  In addition, hypertension can lead to cerebral hyperemia and it will 

cause intracranial hypertension and result the worse change to the nervous system 

(Bruder, Pellissier, Grillot, & Gouin, 2002) 

1.2.3 Heart disease is a group of diseases related to the 

abnormality of the heart, for example, congenital heart disease, valvular heart disease, 

cardiomyopathy, coronary artery disease, pericardial heart disease, cardiac arrhythmia.  

These heart diseases can lead to congestive heart failure, occurs when the heart loses 

its ability to pump enough blood to the body including brain and it is also the factor 

that directly affects to blood pressure (Klabunde, 2005).  Ineffective pumping of the 

heart reduces blood pressure and reduces blood flow to the brain. Therefore, 

assessment before, during and after surgery is necessary, especially, in patients who 

face problems in cardiovascular system and it is a must to always consult with 

cardiologists and specialist for risk assessment before proceeding an operation 

(Dimitrov & Turner, 2005). Moreover, anticoagulant therapy in patients with heart 

failure increase the risk of intracranial re-bleeding after surgery, especially, in patients 

who require emergency surgery, but do not stop using anticoagulants before an 

operation. This will increase the risk of morbidity and mortality (Sullebarger, Wymer, 

& Holloway, 2008). 

1.2.4 Chronic pulmonary disease; also known as chronic 

bronchitis, emphysema, chronic obstructive pulmonary disease, is associated with a 

progressive and abnormal inflammatory response in the lung. As a result, large 

amounts of sputum are produced, and lung efficiency decreases (Sridama, 2007).  

Sogame et al (2008) found that critically ill neurosurgical patients with chronic 

pulmonary disease were more risk in lung complications up to 62.5%.  Such patients 

would need mechanical ventilation longer and were at high risk of complications 

relating to usage of mechanical ventilation, for example, ventilator associated 

pneumonia, ventilator induce lung injury. Namen et al (2001) stated that this group of 

patient was more possibility in prolonging the use of mechanical ventilation and was 
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low success rate of extubation.  The complication relating to the long period of 

mechanical ventilation will lead to hypoxemia and hypoxia (Sitthipan, 2004). 

In order to reduce risk during and after operation, neurological patient 

should be proper comorbidities control, especially, a group of comorbidities that 

affects blood pressure, blood glucose, and oxygen as they are the physiological factors 

that may lead to cerebral ischemia and cerebral infarction.   

 

1.3 Nursing management of critically ill neurosurgical patients  

The purposes of nursing management of critically ill neurosurgical patients 

in the first 6 hours after surgery is to prevent cerebral ischemia that is the secondary 

brain injury caused by brain cells do not obtain enough nutrition and oxygen supply 

which will lead to cerebral infarction (Littlejohns & Bader, 2005). The management 

on preventing cerebral ischemia can be done by controlling intracranial pressure to be 

less than 20 mm.Hg. and maintaining cerebral perfusion pressure (CPP) at 50-70 

mm.Hg. (American Association of Neuroscience Nurses, 2008; Janzen, 2007)  These 

are critical nursing practice guidelines for critically ill neurosurgical patients in the 

first 6 hours after surgery; 

1.3.1 Elevate head of bed 30 degree. The head that is 

elevated will increase the rate of venous return from the brain back to the heart, 

including the flow of cerebrospinal fluid (CSF) from the brain to spinal cord according 

to the gravity.  It will reduce intracranial pressure. Many studies recommend elevate 

head of bed 30 degrees is the best position to decrease intracranial pressure (Bethel, 

2005; Fan, 2004; Ng, Lim, & Wong, 2004). Suddhichupaiboon (2006) has developed 

the nursing practice guideline in adjusting the degree of bed elevation in order to 

decrease intracranial pressure and applied it with critically ill neurosurgical patients 

and found that elevating head of bed 30 degree can reduce intracranial pressure, but it 

may also decrease cerebral perfusion pressure.  From the study of Wojner-Alexandrov, 

Garami, Chernyshev and Alexandrov (2005) in stroke patients, they have found that 

supine position will promote cerebral perfusion pressure and improve neurological 

symptoms. Nevertheless, elevating head of bed 30 degree does not decrease cerebral 

perfusion pressure from the previous condition that each individual patient already 

obtain. On the contrary, Schwarz, Georgiadis, Aschoff, and Schwab (2002) studied in 
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patients with stroke without the condition of intracranial hypertension, they found that 

supine position was the best position to promote cerebral perfusion pressure. 

1.3.2 Decrease intrathoracic stimulation. High intrathoracic 

pressure will cause difficulty in blood circulation from the brain to the heart and result 

high intracranial pressure (Dunn, 2002; Arbour, 2004).  The nursing practice and 

activity that will increase intrathoracic pressure is a suction to clear the respiratory 

airway, but this can irritate coughing, muscle spasm and increase intrathoracic 

pressure (The Joanna Briggs Institute, 2000). Gemma et al. (2002) found an effective 

suction with giving sedation can maintain cerebral perfusion pressure and decrease 

intracranial pressure. Each suction should last no longer than 10 seconds with 30 

seconds resting before the next suction apply.  Each round can do only 2 times of 

suction. The suitable pressure in suction is below 120 mm.Hg.  The size of suction 

catheter should be 1/2 - 2/3 of the endotracheal tube’s size. Finally, suction can be 

applied to only the patients with indication, otherwise, it should not be applied 

regularly in order to prevent high intrathoracic pressure (The Joanna Briggs Institute, 

2000; Price, Collins, & Gallagher, 2003). Besides, it is a must to avoid any position 

adjusting that may bend the patient’s neck because it may twist or obstruct jugular 

vein and it will obstruct venous drainage from the head through the internal jugular 

venous system and the vertebral venous plexus, increasing the total intracranial 

content. Hip flexion more than 90 degrees will compress femeral artery, causing 

impended blood flow to the extremities and accumulated blood in the abdominal 

cavity. This contributes to increase intra-abdominal pressure as well as intrathoracic 

pressure (also impairing venous outflow)  which will increase intracranial pressure 

(Olson & Graffagnino, 2005; Price et al., 2003) 

1.3.3 Neurological and vital signs assessment every hour. 

Critically ill neurosurgical patients is a group of patients who are at risk of increase 

intracranial pressure. This can be assesses by neurological and vital signs assessments.  

The early signs that show patients are at risk of increase intracranial pressure are 

decrease consciousness, confusion, abnormal pupillary response to light, visual 

disturbance, blurred vision, diplopia, fatigue, muscle contraction, headaches, nausea, 

and vomiting.  During this stage, there is no obvious change on vital signs, however, 

the patient’s blood pressure increases.  The late signs of increasing intracranial 
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pressure are unconsciousness, stupor and coma, dilation of the ipsilateral pupil and a 

non-reactivity to light, decorticate or decerebrate posturing, changes on vital signs, for 

example,  high blood pressure, wide pulse pressure, slow pulse rate, abnormal 

respiration, apnea or  Cheyne- Stoke respiration (Arbour, 2004; Baker, 2008, Hickey, 

2003).  Therefore, neurological and vital signs assessment every hour is very 

important and can detect and correct any abnormalities quickly with minimizing brain 

injuries (Celik, Aksoy, & Akyolcu, 2004).   

1.3.4 The measurement of urine specific gravity. Urine 

specific gravity is a test that measures the concentration of particles in the urine. The 

normal range of specific gravity in urine is from 1.005 to 1.030.  The urine specific 

gravity is an indication of body water balance. When urine specific gravity is high, it 

means the patient now experience the dehydration or urine specific gravity is low 

when the patient is experiencing overhydration (Celik et al., 2004; Toenumchai, 

Katavetin, Eiam-ong & Eiam-ong, 2007). Urine specific gravity is also related with 

urine osmolality. Every increasing of 0.001 of urine specific gravity equals 35-40 

mosmol/kg. of water of increasing urine osmolality. A decrease in osmolality resulted 

from excessive water consumption will adjust body’s osmolality by absorbing water 

into the cells, causing brain swelling and high ICP (Lelamali, 2003). While 

dehydration will decrease the volume of water in blood circulation system and 

decrease cardiac output which will cause hypotension and decrease cerebral perfusion 

pressure and lead to cerebral ischemia and damage to the brain (Pfister et al., 2007). 

As a result, the assessment on urine specific gravity is one of the important practices to 

detect any abnormalities.  

1.3.5 Recording fluid intake and output every hour.  This 

is one of the means to detect dehydration and overhydration. Urine volume reflect 

renal perfusion. Normal urine output in adult is 0.5 ml/kg/hour. Oliguria denotes 

inadequate renal perfusion which may result from hypotension, hypovolume, or low 

cardiac output (Vechgama, Bangken, Liemcharoen, Wilas-rassami & Jirasiri, 2007). 

Despite normal urine output, excessive water intake, poor kidney function, and 

congestive heart failure can lead to pulmonary edema and cardiovascular disease. 

These affects the nervous system during a decrease in CPP due to hypoxia 

(Tanudamrong et al., 2007). Therefore, recording fluid intake and output in critically 
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ill neurosurgical patients in the first 6 hours after surgery is essential and can define 

the normality body fluid of the entire body systems.   

1.3.6 Body temperature control. Fever increases cerebral 

metabolism, which raises oxygen and energy demand. Consequently, this leads to 

increased cerebral blood flow (Littlejohns & Bader, 2005; Price et al., 2003).  In 

addition, carbon dioxide and lactic acid obtained from metabolism of the brain can 

lead to cerebral vasodilatation and increase intracranial pressure (Hickey, 2003). 

Rossi, Zanier, Mauri, Columbo and Stocchetti (2001) found that increased core body 

temperature is associated with raised intracranial pressure, and vice versa. 

Nevertheless, decrease body temperature can cause shivering, increasing brain 

metabolism, and therefore raising intracranial pressure (Price et al., 2003). Price, 

Mcgloin, Izzard & Gilchrist (2003) stated that there were many studies have been 

demonstrated that using acetaminophen to reduce fever was the effective solution to 

control shivering in the post-operative neurosurgical patients. 

 

Location of surgery, comorbidity, and nursing management of critically ill 

neurosurgical patients have been studied and defined that they are the factors that related 

to the physiological changes of critically ill neurosurgical patients in the first 6 hours after 

surgery. The physiological changes occur after surgery affect secondary brain injury.  As 

such, the physiological changes of critically ill neurosurgical patients after surgery are 

very important and it is necessary to control and balance such changes. 

 

 

2. The physiological changes of critically ill neurosurgical patients 

after surgery 

Immediately after brain surgery is a critical period, because physiological 

changes in the body will take place as a result of the surgery and recovery from 

anesthesia. Such physiological changes may also be caused by increased oxygen 

consumption of the tissue, increased catecholamine secretion, change in blood glucose 

levels, high blood pressure and heart rate including body temperature  (Tolani & 

Bendo, 2007).  Furthermore, early extubation, rapid awakening, shivering, and post-

operative pain are also the factors that promote physiological changes that affects 
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nervous system (Fabregas & Bruder, 2007). These factors can lead to high level of 

body metabolism, increased oxygen consumption, and lead to cerebral hyperemia, 

leading to brain swelling within 4-5 hours after the surgery and peak of swelling is 

around 48-72 hours (Youmans, 2004). Cerebral tissues may be damaged from retractor 

force, blood brain barrier is disrupted resulting in fluid and protein leakage into the 

extracellular spaces, leading to cerebral edema and increase intracranial pressure 

(Josephson, 2004). In addition, the body’s healing process causes to increase 

metabolism that will increase blood circulation to the wound as well as the increase 

carbon dioxide and lactic acid will dilate blood vessels, increase intracranial pressure, 

decrease cerebral perfusion pressure contribute to cerebral ischemia and cerebral 

infarction (Hickey,2003). As such, the purposes of nursing management of the 

critically ill neurosurgical patient is to prevent cerebral ischemia by decreasing 

intracranial pressure as well as maintain enough cerebral perfusion pressure.  In 

addition, the intensive nursing, prompt response in correcting nervous system 

abnormalities as well as maintain homeostasis can prevent secondary brain injury. 

Regarding the physiological changes in critically ill neurosurgical patients, 

Claassen et al (2004) studied 20 factors in the group of  patients who were aneurysmal 

subarachnoid hemorrhage and found the physiological factors that cause disability to 

the post-operative patients were mean arterial pressure (MAP), alveolar arterial 

gradient [(A-a)DO2], level of blood glucose and bicarbonate (HCO3
-
). Subsequently, 

they constructed the SAH-Physiologic Derangement Score (SAH-PDS) comparing 

with Systemic Inflammatory Response Syndrome (SIRS) and Acute Physiologic and 

Chronic Health Evaluation II (APACHE II) found that SAH-PDS could be used to 

determine mortality and disability rate at 3 months after subaracnoid hemorrhage, 

however, when the patients receive proper management, possibility of disability and 

mortality rate will decrease.  

Naidech et al. (2006) used SAH-PDS to predict cerebral infarction during 

the first two days after subarachnoid hemorrhage in patients with a ruptured cerebral 

aneurysm without the development of vasospasm and found that SAH-PDS could be 

used to indicate cerebral infarction. Naidech et al. also stated that abnormal MAP,     

(A-a)DO2, glucose level, and bicarbonate may be the causes of neurotoxicity leading 

to cerebral infarction. 
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In addition, Idicula et al. (2008) said that hyperthermia and hyperglycemia 

in patients with cerebrovascular disease following thrombolytic therapy may increase 

disability. It was stated that physiological changes inducing the cerebral infarction 

were heart rate, respiratory rate, and white blood cell count. Each change can predict 

the cerebral infarction; however, all the physiological changes, as a whole, do not 

relate to the cerebral infarction (McGirt et al., 2003; Schuiling et al., 2005; Yoshimoto, 

Tanaka, & Hoya, 2001). 

From the above, there are many physiological changes occur to the 

critically ill neurosurgical patients after brain surgery.  Apart from the above, there are 

also a set of following factors that relate to cerebral ischemia which are MAP,          

(A-a)DO2, level of blood glucose, and bicarbonate (Claassen et al., 2004; Naidech et 

al., 2006) which are described below. 

 

2.1 Mean arterial pressure, MAP 

Mean arterial pressure (MAP) is the blood pressure between systolic 

pressure and diastolic pressure.  It represents the pressure of blood circulation in the 

system including the brain. MAP can be determined from diastolic blood pressure + 

(pulse pressure/3) or [systolic blood pressure + (2 x diastolic blood pressure)]/3 

(Tharaworrapan, Suwittayawat and Puengwicha, 2004). In a normal condition, 

cerebral blood flow (CBF) is constant because cerebral blood vessels are able to 

change the flow of blood through them by altering their diameters in a process called 

autoregulation. They constrict when blood pressure is elevated and dilate when it is 

dropped to maintain a constant blood flow. Typically, autoregulation maintain a 

constant CBF when MAP is so to 160 mmHg. (Khurana, Benarroch, Katusic & Meyer, 

2004). This means cerebral blood vessels dilate in response to falls in MAP to 

maintain CBF until a MAP of 50 mmHg. It reached causing maximally dilated 

cerebral vessels. At MAP below 50 mmHg., CBF decreases depending on blood 

pressure and autoregulation fails, thus causing brain ischemia. Above MAP of 160 

mmHg., the cerebral vessels are most constricted and blood brain barrier is disrupted 

accompanied by cerebral edema (Rangel-Castilla, Gasco, Nauta, Okonkwo & 

Robertson, 2008). For the first 24-hours following the brain surgery, patients’ blood 

pressure must be kept under control and their MAP should range from 90-110 mmHg. 
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To reduce the risk of rebleeding and cerebral edema because of blood brain barrier 

breakdown (Blissitt, 2006). On the other hand, in the case blood pressure of the post-

operative neurosurgical patients drops to be hypotension, it will lead to cerebral 

ischemia (Claassen et al., 2004). 

 

2.2 Alveolar arterial gradient [(A-a)DO2] 

(A-a)DO2 is the different between PAO2 and PaO2. It is useful in 

determining the source of hypoxemia. The measurement helps isolate the location of 

the problem as either intrapulmonary (within the lungs) or extrapulmonary 

(somewhere else in the body). The PAO2 can be calculated from the following 

equation: PAO2 = (713 x FiO2) – PaCO2/0.85. A normal (A-a)DO2 is 10-20 mmHg. 

(when FiO2 = 0.21) and increase at higher FiO2 values (Vijitvechpisan, 2004). When 

the (A-a)DO2 is normal but PaCO2 is increased, this reveals hypoventilation, which 

can result from lesions in the respiratory center or the administration of general 

anesthetics. On the other hand, when PaCO2  is normal but (A-a)DO2 is increased, it 

shows shunt effect. When both (A-a)DO2 and PaCO2 are increased, hypoventilation 

and shunt effect can develop (Vijitvechpisan, 2004; Wiwanikit, 2008). 

In neurosurgical patients, hypoxia is caused by pathology in brain or 

inadequate ventilation, which result in low PaO2 and high PaCO2. Small changes of 

PaO2 above 100 mmHg. or below 60 mmHg. do not influence CBF and cerebral 

metabolism; however, a fall in PaO2 below 50 mmHg. induces cerebral vasodilation 

due to chemical regulation. During hypoxia, elevation of lactic acid or H
+
 production 

stimulates chemoreceptor in the aorta and carotid sinus nerve. Hypercapnia (high 

PaCO2) causes cerebral vessels to dilate and brain edema, while low PaCO2 can 

constrict cerebral vessels, leading to reduced blood flow to the brain and brain death    

(Khurana et al., 2004). 

 

2.3 Blood Glucose 

Blood glucose is the amount of glucose or sugar present in the blood. 

Normal levels are between 80 and 140 mg/dl.  The blood glucose level is highest after 

having meals and have the lowest in the morning after fasting during night time and 

before the first meal of the day (Guyton & Hall, 2006). After brain surgery, blood 
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glucose levels may elevate due to stress of surgery and released of counterregulatory 

hormones. In addition, corticosteroid drug and diabetic symptoms can cause high 

blood glucose levels. The result of high blood glucose will lead to brain tissue acidosis 

and it will affect the mitochondria in the brain, penumbra lacks of its function and the 

brain lose energy and die eventually (Paolino & Garner, 2005; Zygun et al., 2004). 

Besides, brain cells will control the balance of osmolality to be equal to the osmolality 

of the increased level outside the cells causing by idiogenic osmole.  It will transport 

water into the cells leading to cerebral edema. Therefore, Blood sugar management is 

required to prevent secondary brain injury for neurosurgical patients (Tolani & Bendo, 

2007).  

   

2.4 Bicarbonate 

Bicarbonate is a chemical (buffer) that keeps the pH of blood from 

becoming too acidic or too basic. Therefore, the volume of bicarbonate in blood will 

indicate acid-base of the body.  In a normal condition, bicarbonate level range between 

22-26 mEq/L and kidneys regulate the bicarbonate.  When kidney function is impaired 

and excretion of bicarbonate is above 26 mEq/L, metabolic alkalosis be developed. 

Conversely, when the bicarbonate
-
 is below 22 mEq/L due to an inability of the 

kidneys to excrete acids from the body, metabolic acidosis is present. In addition, 

according to the Henderson-Hasselbalch equation: CO2+ H2O � H2CO3 � H
+
+ HCO3

-
, 

HCO3
-
 and PaCO2 are in the same direction through the lungs’ and kidneys’ 

involvement. The bicarbonate buffering system is also important for the pH regulation 

in human blood. With regard to ventilator failure, the buffering system rapidly adjust 

to acid-base balance. In respiratory acidosis, the HCO3
-
 is increased. On the contrary, 

respiratory alkalosis causes increased renal elimination of HCO3
-
 and in turn decreases 

HCO3
-
 to restore normal pH. A low HCO3

-
 indicates either metabolic acidosis or 

metabolic compensation to respiratory alkalosis (Vijitvechpisan, 2004). In fact, the 

latter found in chronic respiratory alkalosis adds little risk to health following a 

surgery (Lewis, 2008). 

Metabolic acidosis, characterized by bicarbonate loses, can lead to cerebral 

vasodilation and edema (Jones & Walter, 2007). Therefore, the level of bicarbonate 

can define the acid-base of the body as already mentioned.  
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The above mentioned physiological changes can lead to secondary brain 

injury in critically ill neurosurgical patients after surgery.  As a result, post-operative 

nursing care plan is necessary to prevent the improper and promote the proper 

physiological changes in order to minimize loss of the brain function.    

 

 

3. Relationships among physiological changes of critically ill 

neurosurgical patients in the first 6 hours after surgery and related 

factors.   

 

3.1 Relationship between location of surgery and physiological 

changes of critically ill neurosurgical patients in the first six hours after surgery. 

The physiological changes after surgery in the areas of supratentorial and 

infratentorial are resulted from the surgical-site bleeding and cerebral edema (Gerlach 

et al., 2003; Rasmassen et al., 2004). Infratentorial bleeding causes respiratory failure 

that can lead to oxygen deficiency and carbon dioxide retention (Naik & Soo Hoo, 

2009; Procaccio et al., 2000). Gottschalk et al (2007) have found that the patients with 

infratentorial operation manifested more pain at rest and movement than the group of 

the patients with supratentorial area surgery in the first day after the operation. These 

pains also result in high blood pressure, which in turn causes an intracranial 

hemorrhage after surgery (Verchere et al., 2002). Nevertheless, within the first 24-72 

hours after the surgery, the continuous intravenous pain medications are administered 

to all of the post-operative neurosurgical patients (Magni et al., 2007).   

From the above mentioned reasons, the patients with infratentorial area 

operation needed intensive care in ICU at least 24 hours after the surgery, while the 

patients with supratentorial area operation can be moved from ICU when there is no 

complications within six hours after the surgery (Kaakaji et al., 2001).  However, the 

patients with supratentorial area operation are at higher possibility in physiological 

changes resulted by seizures than the patients with infratentorial area operation 

because the surgery that occurs in the supratentorial area irritate cerebral cortex 

(Sperling & Ko, 2006). The seizures can stimulate the cardiovascular system and 
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cause hypertension (Sevcencu & Struijk, 2010). Moreover, the seizure can affect 

respiratory system; the patients will experience dyspnea and airway obstruction due to 

decreasing of the efficiency of coughing and expectorating and this will lead to 

oxygen deficiency to the tissues, including carbon dioxide retention (Devinsky, 2004; 

Baumgarther et al., 2001). 

 

3.2 Relationship between comorbidity and physiological changes of 

critically ill neurosurgical patients in the first six hours after surgery. 

Comorbidity is any disease that the patient be before the operation and it is 

the factor that promotes physiological changes after the operation (McNicol et al., 

2007).  The study of Magni et al (2007) found that preoperative comorbidity related 

with respiratory system complications which can cause PaO2 less than 90 mm.Hg, 

PaCO2 more than 45 mm.Hg and MAP increase above 30% or decrease below 30% of 

baseline in the critically ill neurosurgical patients during the first 6 hours after surgery. 

Besides, the literature review shown that the following comorbidities related with the 

physiological changes of the post-operative critically ill neurosurgical patients;   

3.2.1 Diabetes mellitus. Pasternak et al. (2008) have studied 

the group of patients with aneurysmal subarachnoid hemorrhage after receiving 

vascular clipping. They found that the level of blood glucose of the patient with 

diabetes was higher than the patient without diabetes and the patients with diabetes 

were high possibility in disability within the first 3 months after surgery.  McGirt et al. 

(2005) have studied the post-operative stereotactic biopsy patients and found that the 

diabetes patients’ blood glucose were higher than 200 mg/dl on the day of the 

operation and were higher possibility in disability more than the patients without 

diabetes. The increasing of blood glucose after surgery is a cause of secondary brain 

injury which will lead to disability and mortality.  As such, the patients with diabetes 

must be controlled and maintained the normal level of blood glucose before 

proceeding the brain surgery (Tolani & Bendo, 2007) 

3.2.2 Hypertension. According to Sansur et al. (2007), a 

stereotactic biopsy in hypertensive patients who receive inadequate doses of 

antihypertensive drugs or fail to control blood pressure can result in unstable blood 

pressure after surgery and cerebral hemorrhage.  Their study is consistent with the 
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study of Gorgulho, De Salles, Frighetto and Behnke (2005) which reported that 5 

patients out of 248 patients after functional neurosurgery suffer from post-operative 

cerebral hemorrhage and hypertension was the main risk factor. Therefore, surgery in 

hypertensive patients requires controlling their blood pressure to prevent cerebral 

hemorrhages after operation.  

3.2.3 Cardiovascular diseases affect the ability of pulmonary 

circulation leading to abnormality of gas exchange and systemic circulation, which 

requires the heart to pump more blood to the body. This links to a change in blood 

pressure (Klabunde, 2005). Christians, Wu, Quebbeman and Brasel (2001) found that 

67% of the patients who develop atrial fibrillation within the first 24 hours after 

surgery were the patients with heart disease. During the phase of atrial fibrillation, O2 

saturation was below 92 and systolic blood pressure was below 90 mm.Hg. Neema, 

Sethuraman, Singha and Rathod (2008) found that risk factor associated with 

myocardial infarction in post-operative neurosurgical patients were heart disease and 

related cardiovascular conditions. These patients are at high risk for heart failure 

which is the inability of the heart to supply sufficient blood flow to meet the needs of 

the body, it is a cause of low cardiac output results hypotension and oxygen 

insufficiency. When such patients do not receive proper management, they may 

experience cardiogenic shock eventually.  

3.2.4 Chronic pulmonary disease is the pathology of bronchus 

and lung which will cause a problem of airway obstruction from increasing of mucus 

and hypoxia which can be detected by the change on decrease of PaO2 and increase of 

PaCO2 (Rennard, 2008). Sogame et al. (2008) investigated respiratory complications 

following brain surgery. They concluded that lung atelectasis, pneumonia, and 

respiratory failure were due to pre-existing chronic pulmonary disease (P = 0.004). 

Similarly, Fisher, Majumdar, and McAlister (2002) found that a history of chronic 

pulmonary disease was associated with respiratory complications after surgery. The 

complications result in brain and tissue hypoxia and leading to cerebral infarction. 

Hence, complications resulting from comorbidity and pathophysiological 

of such diseases affect physiological change of the critically ill neurosurgical patients 

during the first 6 hours after surgery. 
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3.3 Relationship between nursing management of critically ill 

neurosurgical patients and physiological changes of critically ill neurosurgical 

patients in the first six hours after surgery. 

3.3.1 Elevate head of bed 30 degree.  

The previous studies stated that elevating head of patient’s bed 

may result hypotension which will decrease cerebral blood flow (March, Mitchell, 

Grady, & Winn, 1999; Rosner & Coly, 1986, cited in Schulz-Stubner & Thiex, 2006), 

however, recent studies have found that elevating head of patient’s bed 30 degree in 

patients with normal body fluid does not affect the change of blood pressure, but it 

will decrease intracranial pressure and promote better cerebral blood flow (Schulz-

Stubner & Thiex, 2006). There is a related study that has been done by Ng et al. 

(2004).  It was presented that elevating head of patient’s bed 30 degree decrease 

intracranial pressure significantly (p = 0.0005) without decreasing blood pressure and 

oxygen supply to the brain.  Thus, elevating head of patient’s bed 30 degree is helpful 

for post-operative neurosurgical patients.  

3.3.2 Decreasing intrathoracic pressure by suction only when 

necessary ,do not applying suction regularly, but to do it when there is indication.  

This will help decrease intrathoracic pressure and it will ease the return blood 

circulation from the brain (Dunn, 2002). Gemma et al (2002) found that intracranial 

pressure will increase during applying suction (p = 0.003) which will obstruct blood 

circulation to the brain and it is a cause of cerebral ischemia. As a result, suction 

should be applied only when there is any indication and applying proper suction will 

also decrease intrathoracic stimulation and reduce the risk of brain damage from 

increase intracranial pressure during the suction. Besides, suction also increase mean 

arterial pressure because the body responds to such stimulation.  The proper suction 

will promote gas exchange and increase oxygen consumption to the brain  (The Joanna 

Briggs Institute, 2000).  

3.3.3 Neurological and vital sign assessment every hour for 

the post-operative critically ill neurosurgical patients is very important because it can 

detect and correct any abnormalities quickly. Neurological assessment will reflect the 

change on oxygen consumption to the brain which can be prevented cerebral hypoxia 

(Arbour, 2004; Baker, 2008; Hickey, 2003).  From the study of Fernandez and 
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Griffiths (2005) in assessment and recording vital signs after the operation, it show 

that vital signs may vary or swing all the time during the first 24 hours after the 

operation, especially, hypotension, and slower heart rate than 50 times/min. Hence, the 

proper assessment and recording neurological and vital signs for the post-operative 

neurosurgery patients is very important and can detect and correct any abnormalities 

quickly with the minimize brain damage. 

3.3.4 The assessment on urine specific gravity can be used as 

a clinical indicator to indicate the volume of body fluid. The normal range of urine 

specific gravity is between 1.010-1.025 but it may raise up to 1.030 in a dehydrated 

patients or limited water intake (Tonamchai et al., 2007). The assessment on urine 

specific gravity is very useful in cerebral edema treatment because the patient will 

receive osmotic diuresis and increases urine output; consequently, body deprives of 

water, blood pressure decreases, and urine specific gravity increases. Subsequent 

administration of osmotic diuretics requires examination of urine specific gravity and 

blood pressure. When urine specific gravity markedly increases or blood pressure 

decrease, patients should be stop taking osmotic diuretics and may require alternative 

treatment (Celik et al., 2004) to prevent dehydration and hypotension, which impair 

cerebral blood flow (Pfister et al., 2007). Therefore, the assessment on urine specific 

gravity reflects the change on volume of water of the body and blood pressure. 

3.3.5 Recording fluid intake and output is related with the 

change of blood pressure. Dehydration causes hypotension because cardiac output 

decreases (Wechkama et al., 2007), while overhydration can lead to heart failure and 

pulmonary edema (Tanudamrong et al, 2007), in which this condition can result 

hypotension and hypoxia which will affect to brain and cause cerebral ischemia. 

3.3.6 Controlling normal body temperature affects to the 

physiological changes because high body temperature can raise metabolism in the 

brain and increase oxygen consumption, increase heart rate and cardiac output. 

(Henker & Carlson, 2007)  From the study of Revhaug et al (1988), who studied 13 

healthy subjects by injecting endotoxin in order to increase the body temperature to 

38.5 
o
 C, they found that the oxygen consumption increased from 306 ml/min to 870 

ml/min, heart rate increased from 74/min to 104/min, and the level of epinephrine 

increased from 204 pmol/L to 821 pmol/L.  This body mechanism occurs due to body 
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immune system.  However, the patients with cardio-pulmonary system problem are 

unable to deal with high body temperature condition and it will lead to hypoxia and 

hypotension (Kluger, 1986 cited in Henker, 2007)    

 

 

Summary 

The critically ill neurosurgical patients in the first 6 hours after surgery are 

at high risk of complications because it is the period of physiology changes due to 

recovering from anesthesia and brain tissue injury after surgery as well as the result of 

the pathophysiology of brain disease. The factors relating to the physiological changes 

of the critically ill neurosurgical patients in the first 6 hours after surgery are location 

of the surgery, comorbidity, and nursing management of critically ill neurosurgical 

patients. The physiological factors contribute to secondary brain injury and blood flow 

in the brain, leading to cerebral ischemic and brain death. Effective evaluation of 

physiological changes, together with proper medical care, can minimize brain damage, 

reduce impairment rate and lower mortality rate. However exploratory, this study may 

offer some insight into this relationships to develop nursing knowledge include 

controlling physiological changes such as blood pressure changes, oxygen, blood 

glucose levels, and blood pH. 
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CHAPTER III 

METHODOLOGY 

 

 

This study was a descriptive research aiming to examine predicting 

factors; location of surgery, comorbidity, and nursing management of critically ill 

neurosurgical patients for physiological changes of critically ill neurosurgical patients 

in the first six hours after surgery.  

 

 

Sample 

The subjects of this study were neurosurgical patients who underwent 

brain surgery and required subsequent six hours of intensive care in the neurosurgical 

ICU at Siriraj hospital. During this period, the researcher observed and monitored the 

nursing management for the patients.  

The inclusion criteria were as follows: 

1. Eighteen years old or older 

2. The first time for brain surgery in present admission 

3. Having one of the following conditions: 

3.1 Glasgow Coma Scale (GCS) ≤ 8  

3.2 Needed for endotracheal intubation or less than 2 hours 

after extubation in the operating room 

3.3 Mechanical ventilator dependence 

4. Having a legal authority to consent to treatment, able to read, write, and 

understand Thai language. 

The terminations of data collection were as follows: 

1. The patient died within 6 hours after surgery. 

2. The patients have been received cardiopulmonary resuscitation within 6 

hours after surgery. 

3. The patients were reopened surgery within 6 hours after surgery. 



Fac. of Grad. Studies, Mahidol Univ.                                                                              M.N.S. (Adult Nursing) / 33 

Sample size 

To estimate the needed sample size for this study, the guidelines suggested 

by Cohen (1992) were used. Given a conventional level of power of 0.80, using a 99 

percent confidence interval (α = 0.01) and  a medium effect size, a minimum sample 

size of 97 was necessary (Cohen, 1992). At the day of collecting sample number 97, 

there were 4 patients met the criterias. Therefore, one hundred subjects were 

approached to participate in this study.  

  

 

Setting 

The data were collected in the neurosurgical ICU, Department of nursing, 

Faculty of medicine, Siriraj Hospital, Mahidol University which is a tertiary care 

teaching hospital. There are 2600-beds (Siriraj Hospital statistics, 2009). In 2009, 711 

neurosurgical patients were admitted to the hospital (approximately 60 patients per 

month) and the bed occupying rate for the hospital was 95-97 percent (Neurosurgical 

ICU Siriraj Hospital, 2009). Moreover, the nurse-patient ratios were 1:1-1:2. 

 

 

Research Instrumentations 

The instruments for data collection consisted of three main parts as 

follows:  

1. Demographic data record. Data were collected in this part included 

gender, age, marital status, education level, occupation, diagnosis, location of surgery, 

Glasgow Coma Scale (GCS) in the first hour after surgery and 6 hours after surgery, 

and comorbidity. 

The GCS involves three determinants: eye opening, verbal response and 

motor response or movement. These determinants are evaluated separately according 

to a numerical value that indicates the level of consciousness and the degree of 

dysfunction. Scores run from a high of 15 to a low of 3. Persons are considered to 

have experienced a mild brain injury when their score is 13 to 15. A score of 9 to 12 is 

considered to indicate a moderate brain injury and a score of 8 or less reflects a severe 

brain injury (Teasdale & Jenett, 1974 cited in Hickey, 2003) as show in table 3.1. 
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Table 3.1  Glasgow Coma Scale 

Glasgow Coma Scale 

Eye Opening 

 4 = eyes open spontaneously 

 3 = eye opening to verbal command 

 2 = eye opening to pain 

 1 = no eye opening 

Best Motor Response 

 6 = obeys commands 

 5 = localizing pain 

 4 = withdrawal from pain 

 3 = flexion response to pain 

 2 = extension response to pain 

 1 = no motor response 

Best Verbal Response 

 5 = oriented 

 4 = confused 

 3 = inappropriate words 

 2 = incomprehensible sounds 

 1 = no verbal response 

 

2. Assessment of nursing management for critically ill neurosurgical 

patients was used to evaluate nursing management to decrease ICP and maintain CPP. 

This form which was used in neurosurgical patients in the first 6 hours after surgery 

was composed of the following list: 

2.1 Elevating head of the bed 30 degree. 

2.2 Correct suction technique. 

2.3 Straight head alignment with the body. 

2.4  Avoid bending the hip more than 90 degree.  

2.5 Hourly assessment of neurological signs and vital signs. 



Fac. of Grad. Studies, Mahidol Univ.                                                                              M.N.S. (Adult Nursing) / 35 

2.6 Evaluation of urine specific gravity when there is an 

indication. 

2.7 Examination of body water balance immediately and 

hourly after surgery, if there is an indication. 

2.8 Regulation of body temperature. 

Assessment of nursing management for critically ill neurosurgical patients 

was adapted from the nursing practice guidelines for decreasing ICP of critically ill 

neurosurgical patients in the neurosurgical ICU at Siriraj Hospital. There was a 

checklist format regarding eight nursing managements with 2 levels of score: 1 and 0. 

A score of 1 is assigned when: 1) a nurse provided suitable and complete nursing 

management, 2) non necessary nursing management required was no indication and 

treatment required, 3) medical limitation presented of the patients was the nurse could 

not administer treatment because it might conflict with the treatment plan and the 

patient condition. Non necessary nursing management required were: adequate 

suctioning, evaluation of urine specific gravity, and examination of body fluid balance. 

Medical limitation presented of the patients was elevating head of the bed 30 degrees. 

A score of 0 was assigned for each of the following answer: 1) suitable but 

incomplete treatment, 2) not following the nursing practice guidelines, and 3) did not 

provide necessary treatment. 

Each nursing management score was the sum of score during a 6 hour 

period after surgery divided by the number of actions and the score ranged from 0 to 1. 

The total nursing management score was ranged from 0 to 8. High score meant the 

nurse provided suitable and entire treatment, while the low score meant neither 

suitable nor entire treatment.  

3. Assessment of physiological changes of critically ill neurosurgical 

patients in the first 6 hours after surgery was used to evaluate alveolar arterial gradient 

[(A-a)DO2], serum bicarbonate levels (HCO3
-
), blood glucose levels, and mean arterial 

pressure (MAP). This form was adapted from subarachnoid hemorrhage physiological 

derangement score (SAH-PDS), which was created by Claassen et al. (2004). They 

studied 413 patients with subarachnoid hemorrhage and found that SAH-PDS affected 

mortality and disability rate at three months after SAH (Odds ratio, 1.3 for each point 

increase; 95 % CI, 1.1-1.6). The physiological-change score was the sum across 
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variables with regard to certain aspects and could range from 1 to 3 points. The weight 

was also assigned to a given variable as table 3.2. 

 

Table 3.2  Physiological Derangement Score 

 
Multivariate 

Coefficient 

Physiological 

Derangement Score 

Alveolar arterial gradient > 125 mm.Hg 0.3544 3 

HCO3
-
of < 20 mmol/L 0.2594 2 

Glucose of > 180 mg/dl 0.2529 2 

MAP of < 70 or > 130 mm.Hg 0.1334 1 

Maximum score 1.0 8 

 

A multivariate logistic regression model with forward stepwise selection 

was used to estimate physiological derangement score. Chi-square analysis revealed 

that physiological change were associated with rates of mortality and disability (chi-

square = 88.99, df = 4, P < .0001) 

As shown in Table 2, for alveolar arterial gradient greater than 125 mmHg. 

the physiological derangement score (PDS) was 3 points. The (A-a)DO2 was 

difference between the partial pressure obtained from the alveolar gas (PAO2) and 

from the arterial blood gas (PaO2), as could be seen by the following equation:         

(A-a)DO2 = PAO2 – PaO2,  PAO2 = (713 x FiO2) – PaCO2/0.85, where PaCO2 was the 

partial pressure of carbon dioxide in arterial blood. The FiO2 was the fraction of 

inspired oxygen adjustable by changing the ventilator’s setting. The FiO2 varied with 

patient ventilation and could be estimate from table 3.3. Plasma bicarbonate (HCO3
-
) 

below 20 mg/dl the PDS was 2 points. An arterial blood gas (ABG) test was used to 

analyze bicarbonate content. Moreover, the blood glucose levels determined by the 

dextrostrix greater than 180 mg/dl the PDS was 2 points. The mean arterial pressure 

(MAP) below 70 or above 130 mmHg. had a PDS of 1 point. The MAP was 

determined by non-invasive blood pressure measurement or could be calculated using 

the following equation: MAP = [(2 x diastolic) + systolic]/3.  
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The total PDS ranged from 0 (The least physiological derangement at 

minimal risk of secondary brain injury) to 8 (The most physiological derangement at 

increased risk of secondary brain injury). 

 

Table 3.3 Predicted FiO2 values and fresh gas flow rates with oxygen-delivery devices 

O2 Delivery Device Fresh gas flow (L/min) Predicted FiO2 

1 0.24 

2 0.28 

3 0.32 

4 0.36 

5 0.40 

Nasal catheter or cannula 

6 0.44 

6 0.4 

7 0.5 

Simple mask (without 

bag) 

8 0.6 

6 0.6 

7 0.7 

8 0.8 

9 >0.8 

Partial rebreathing mask  

(mask with bag) 

 

10 >0.9 
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Validity and reliability of the research instruments 

 

Validity 

In this study, the tools used to study patients’ physiological changes after 

the first 6 hours after surgery were composed of demographic data record, assessment 

of nursing management of critically ill neurosurgical patients, and assessment of 

physiological changes of critically ill neurosurgical patients in the first 6 hours after 

surgery. These forms were evaluated by five experts (See Appendix A): one nursing 

professor, who had expertise in caring with neurosurgical patients; two neurosurgical 

nurses; and two neurosurgeons. The result of content validity index was 1.00 and 

0.875 for assessment of physiological changes of critically ill neurosurgical patients in 

the first 6 hours after surgery and assessment of nursing management for critically ill 

neurosurgical patients, respectively. The instruments were subsequently amended 

according to the experts’ recommendations. 

 

Reliability 

After the tools were validated, reliability studies were undertaken on ten 

critically ill neurosurgical patients with similar characteristics as the target group. Two 

nurses would use the tools: assessment of nursing management for critically ill 

neurosurgical patients and assessment of physiological changes of critically ill 

neurosurgical patients in the first 6 hours after surgery, to collect data for the same 

patient. An interrater reliability (Srisatidnarakul, 2007) assessment was used to ensure 

accurate responses. 

- Assessment of physiological changes of critically ill neurosurgical 

patients in the first 6 hours after surgery had a reliability value 1.00. 

- Assessment of nursing management of critically ill neurosurgical 

patients had a reliability value 0.98. 
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Data collection 

The data collection process for patient recruitment was described as 

follows: 

1. The researcher submitted the general request form (available at the 

Faculty of Graduate Studies, Mahidol University) to the Dean, Faculty of Medicine, 

Siriraj Hospital, Mahidol University. This aimed at requesting permission to conduct a 

research dealing with human at Siriraj Hospital. 

2. The research proposal was sent to the Siriraj Institutional Review Board 

(SIRB), Faculty of Medicine Siriraj Hospital, Mahidol University, to be approved. The 

data collection would be conducted everyday, from noon to midnight, at the 

Neurosurgery ICU. 

3. After the research proposal was approved by the SIRB, data collection 

forms were sent to the Director of Nursing; Department of nursing; the Head of 

Department of Surgery; the Division Head of Neurosurgery; the Head of the Section 

of the Neurosurgical ICU; and neurosurgical ICU nurses of Siriraj Hospital. The 

researcher explained the objective of this research and the data collection method. In 

fact, the researcher would record patients’ information using the aforementioned tools 

for 6 hours after their surgery. 

4. The researcher performed data collection procedures as follows: 

4.1 The researcher selected target neurosurgical patients who 

had been treated at the Neurosurgical ICU. The procedures were categorized into two 

groups depending on types of patients: 

4.1.1 Emergency case patients 

- The personal information form was used to 

gather the patients’ information 

- The assessment of nursing management of 

critically ill neurosurgical patients was used 

- After six hours of the monitoring period was 

over, the researcher met the patients or their families, introduced herself, explained the 

purpose and benefits of the study, and asked for the patients’ participation in the study. 

In case of unconscious patients, their family members might grant permission to 

participate in the research. When the patients regained consciousness, they would then 
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be asked to continue carrying on with the experiment. In addition, they had the right to 

refuse to participate in the experiment before signing the informed consent form. 

Unfortunately, if patients or their family members did not agree to participate in the 

research, the previous medical records would be destroyed. 

- The researcher used the assessment of 

physiological changes of critically ill neurosurgical patients in the first 6 hours after 

surgery twice: first immediately after surgery and second, at the end of six hours 

afterward. A record included nursing records and laboratory test results. 

4.1.2 For elective cases which were planned, the 

data collection followed the steps below: 

- The researcher searched the waiting list for 

elective neurosurgical patients at the neurosurgical intensive care unit. 

- The researcher would contact patients or their 

families, in the case of GCS below 15 or not fully consciousness. Then the informed 

consent form were signed. 

- Immediately after surgery, the demographic data 

record was used by the researcher to gather patient information. 

- The researcher used the assessment of nursing 

management of critically ill neurosurgical patients. 

- The researcher used the assessment of 

physiological changes of critically ill neurosurgical patients in the first 6 hours after 

surgery immediate after surgery and the sixth hour after surgery. The data were 

composed of nursing records and laboratory test results. 

5. After the procedure of 100 samples were completed, statistical methods 

were computed. 

 

 

Protection of human subjects 

To ensure protection of the rights of patients, the researcher considered 

three aspects: risks, benefits, and health information privacy. Because this study 

involved human participants, the researcher followed the protocol procedures 

established by the Siriraj Institutional Review Board (SiRB), Faculty of Medicine of 
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Siriraj Hospital. The researcher introduced herself to patients and family members, 

explained the purpose and benefits as well as the patient selection process and timing 

in data collection and eventually asked the patients for participation in the study. The 

patients, including their relatives, could make decision whether or not to participate in 

the study at any time, without any effects on treatments and cares the patients were 

receiving or were planned to receive. The informed consent was prepared and signed 

before the study began. All information collected from the samples were kept 

confidential. Access to confidential data was restricted only to the researcher through a 

secret code. The data were reported as a group of the sample with no samples’ 

identifiers.  

For emergency case patients, the researcher would inform the patients or 

their relatives about the study after an immediate nursing management was mandatory 

upon their arrival. It was necessary that data collecting was processed before 

explaining the details of the study and asking for participation in order not to sacrifice 

the patient’s well-being. After the samples acknowledged the information and agreed, 

they would sign a consent form. On the other hands, if the potential patient did not 

want to do so, all previous data would be deleted without affecting patient care. 

 

 

Data analysis 

The data were analyzed by computer using Statistical Package for the 

Social Sciences (SPSS), as in the following details: 

1. Descriptive statistics were utilized for the demographic data, location of 

surgery, and comorbidity using frequency and percentage. 

2. Mode was used for GCS. 

3. Range, mean, and standard deviation were used for the data elicited 

with the age, nursing management of critically ill neurosurgical patients, and 

physiological changes of critically ill neurosurgical patients in the first 6 hours after 

surgery. 

4. Spearman correlation was used with all variables including location of 

surgery, comorbidity, and nursing management of critically ill neurosurgical patients, 
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in relation to the physiological changes of critically ill neurosurgical patients in the 

first 6 hours after surgery.  

There was no factor could predict the physiological changes of the 

critically ill neurosurgical patients in the first six hours after surgery. Therefore, 

logistic regression analysis was not used to examine the predicting factors for 

physiological changes of the critically ill neurosurgical patients in the first 6 hours 

after surgery.  
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CHAPTER IV 

RESULTS 

 

 

This study of predicting factors for physiological changes of critically ill 

neurosurgical patients in the first 6 hours after surgery was conducted on 100 patients. 

Among these, 99 patients were elective surgical case while only one patient was 

emergency surgical case. The results of the study were presented in the following 

order: 

1. Demographic data of the samples. 

2. Data about location of surgery, comorbidity, and nursing management 

of critically ill neurosurgical patients. 

3. Data about physiological changes of critically ill neurosurgical patients 

in the first 6 hours after surgery.  

4. Relationships among location of surgery, comorbidity, nursing 

management of critically ill neurosurgical patients, and physiological changes of 

critically ill neurosurgical patients in the first 6 hours after surgery. 

 

 

1. Demographic data of the samples.  

 

Table 4.1 Demographic data of the samples (n = 100) 

Characteristics Percentage 

Gender  

Male  33 

Female 67 
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Table 4.1  Demographic data of the samples (n = 100) (cont.) 

Characteristics Percentage 

Age (years)        

18-30    

31-40   

41-50   

51-60   

60-87  

 

5 

7 

31 

31 

26 

 Range 18-87,  Mean 53.04, SD 13.15  

Marital status  

 Single 20 

 Married 67 

 Widowed/Divorced/Separated 13 

Education  

 No education 9 

 Primary 40 

 High school 22 

 Bachelor degree 25 

 Master degree and higher 4 

Occupation  

Unemployed 21 

Housewife 16 

Retire on pension fund 2 

Student 2 

Farmer 11 

Employee 12 

Government officer 24 

Self-employed 12 

Type of disease  

Tumor 87 

Vascular 11 

Other 2 
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Referring to table 4.1, 67% of the samples were female. The sample were 

aged between 18 to 87 years with the mean age 53.04 years (S.D. = 13.15). Over a haft 

of the samples (67%) were married. The highest education level of the sample were 

primary education (40%). Prior to the illness, the samples were government officer, 

unemployed, housewife, and employee (24%, 21%, 16%, and 12%, respectively). 

Brain tumor were 87% of the samples, followed by 11% were cerebrovascular disease.    

 

Table 4.2 Percentage of the samples categorized by Glasgow Coma Scale (n = 100) 

Glasgow Coma Scale (GCS) The 0 hour after 

surgery 

The six hour after 

surgery 

GCS 13-15 44 75 

GCS 9-12 19 19 

GCS 3-8 37 6 

Mode 13 15 

 

Table 4.2 showed the GCS of the samples after surgery. In the 0 hour after 

surgery 44% of the samples were at a good level of consciousness with GCS 13-15. In 

the sixth hour after surgery 75 % of the samples were at good level of consciousness 

with GCS 13-15. Mode of the GCS was 15 in the sixth hour after surgery.  
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2. Data about location of surgery, comorbidity, and nursing 

management of critically ill neurosurgical patients. 

 

Table 4.3 Percentage of the samples categorized by location of surgery, comorbidity, and 

nursing management of the critically ill neurosurgical patients (n = 100) 

Variable Percentage 

Location of surgery  

- Supratentorial               79 

- Infratentorial               21 

Comorbidity  

    With comorbid               46 

- Hypertension 22 

- Diabetes Mellitus 5 

- Dyslipidemia 4 

- Chronic pulmonary disease 2 

- Heart disease 2 

- Thyroid disease 2 

- Hypertension and diabetes  5 

- Hypertension and dyslipidemia 3 

- Hypertension and heart disease 1 

   None                54 

Nursing management  

- Suitable and complete nursing 

- Incorrect 

              75 

              25 

- Incomplete 23 

- Did not provide necessary treatment 2 

 

In the table 4.3, data of the sample showed location of surgery were 

supratentorial (79%) and infratentorial (21%). The samples without comorbidity were 

54 % and 46 % that were with comorbidity. Hypertension was the most common 

comorbidity disease (22%). Most of the samples received suitable and complete 

nursing management (75%). 
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3. Data about physiological changes of critically ill neurosurgical 

patients in the first 6 hours after surgery. 

 

Table 4.4 Percentage of the sample categorized by physiologic derangement score 

(PDS) (n = 100) 

PDS The 0 hour after surgery The six hours after surgery  

0-2 27 38 

3-8 73 62 

  

Table 4.4 showed that the physiological derangement score (0-2) of the 

samples at the 0 hour after surgery and the 6 hours after surgery were 27% and 38%, 

respectively, whereas the physiological derangement score (3-8) of the samples in the 

0 hour after surgery and the 6 hours after surgery were 73% and 62%, respectively. 

 

Table 4.5 Range, mean, and standard deviation of data about physiological changes 

of the samples 

Physiological changes  Data 

Range Mean S.D. 

MAP 58-113 88.94 10.93 

(A-a)DO2 46.56-550.29 180.53 124.92 

Blood glucose 77-296 167.84 42.22 

HCO3
- 

15.9-31.2 23.57 2.89 

 

 Table 4.5 showed that the average MAP, (A-a)DO2, blood glucose, and 

HCO3
-
 of the samples were 88.94 (S.D. = 10.93), 180.53 (S.D.= 124.92), 167.84 

(S.D.= 42.22), 23.57 (S.D.= 2.89), respectively.  
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4. Relationships among location of surgery, comorbidity, nursing 

management of critically ill neurosurgical patients, and physiological 

changes of critically ill neurosurgical patients in the first 6 hours after 

surgery. 

 

Table 4.6 Spearman rank correlation coefficient among the studied variables (n = 100) 

Variable 1 2 3 4 

1. Location of surgery  -.066 -.146 .019 

2. Comorbidity   -.066 .059 

3. Nursing management    .000 

4. PDS    - 

 

Table 4.6 presented that there were no relationship among physiological 

changes of the critically ill neurosurgical patients in the first 6 hours after surgery, 

location of surgery, comorbidity, and nursing management of critically ill 

neurosurgical patients in the first six hours after surgery.  

 

Therefore, the predicting factors of the physiological changes of critically 

ill neurosurgical patients in the first 6 hours after surgery could not computerized.  
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CHAPTER V 

DISCUSSION 

 

 

This research was a study of the predicting factors for physiological 

changes of critically ill neurosurgical patients in the first 6 hours after surgery. The 

research results were interpreted and the findings were discussed in four parts 

according to objectives of the study as follows: 

1. Demographic data of the samples 

2. Data concerning location of surgery, comorbidity, nursing management 

of critically ill neurosurgical patients, and physiological changes of critically ill 

neurosurgical patients in the first 6 hours after surgery 

3. Relationships among location of surgery, comorbidity, nursing 

management of critically ill neurosurgical patients, and physiological changes of the 

critically ill neurosurgical patients in the first 6 hours after surgery 

4. Predicting factors for physiological changes of the critically ill 

neurosurgical patients in the first 6 hours after surgery 

 

 

Demographic data of the samples  

The majority of the samples were female (67%) whose age ranging from 

18-87 years (x̄ = 53.04 years, SD = 13.15 years).  Eighty seven percent of the samples 

were brain tumor and 11% were cerebrovascular disease. This is in accordance with 

the study of Nivatpumin et al. (2010) who studied neurosurgical patients of Siriraj 

Hospital and found that 79.2% of such patients were brain tumor, while 11.4 % were 

cerebrovascular disease. The study found that GCS of the patients at the 0 hour after 

surgery was lower than that 6 hours after surgery. Due to the fact that general 

anesthesia remains and its effect will gradually disappear within 1 hour after surgery 

(Bilotta et al., 2007). As a result, the patients’ level of consciousness during the 6 

hours after surgery was higher than the 0 hour that such patients got out of the 
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operation room. However, 25% of the patients’ GCS score 3-8 and 19% of them were 

9-12 on the sixth hour after surgery. The rate of recovering from general anesthesia 

depends on various factors, such as, age, type of operation, types of anesthetic agents, 

period of receiving anesthesia, patient’s level of consciousness before getting the 

operation, and sensitiveness of each patient toward anesthesia (Pasternak & Lanier, 

2011).  

 

 

Data concerning location of surgery, comorbidity, nursing management 

of critically ill neurosurgical patients and physiological changes of 

critically ill neurosurgical patients in the first 6 hours after surgery 

 

Location of surgery  

Location of brain surgery depends on the location of pathology in the brain 

(Patterson, Hanbali, Franklin, & Nauta, 2007). In this study, 79% of the samples were 

operated at the area of supratentorial, while 21% were operated at infratentorial. It is in 

accordance with the study of Nivatpumin et al. (2010) in which their study found that 

most of the brain surgery patients were operated at supratentorial area 68.4% and only 

31.6 % were operated at infratentorial area (n = 152). Another study also noted that the 

areas of the patient’s operation were 82.6% of supratentorial and 16.5% of 

infratentorial (Sogame et al., 2008). Due to the fact that the structure and area of 

supratentorial covers the wide range of the brain which includes cerebral hemisphere, 

thalamus, hypothalamus, basal ganglia and cranial nerve I and II whereas, 

infratentorial are only consists of cerebellum and brainstem (Hickey, 2009). The most 

cerebral artery surgeries have been done in the area of supratentorial because 85–95% 

of cerebral vascular disease is carotid system which included anterior communicating 

artery, anterior cerebral artery (ACA), posterior communicating artery, and middle 

cerebral artery (MCA), while only 5-15% occur in posterior circulation 

(vertebrobasilar arteries) (Hickey, 2009; Liebeskind, 2010).  As such, there was more 

number of patients getting the operation at supratentorial area than the ones who get 

infratentorial surgery. 
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Comorbidity  

The result of the study showed that the samples without comorbidity were 

54% and 46% that were with comorbidity. This is consistent with the study of Magni 

et al. (2007) who studied the complications of post-operative neurosurgery patients 

and found that patients without comorbidity  were 45% and 55% of the patients were 

with comorbidity. The most common comorbidity of this study was hypertension 

(31%), followed by diabetes (10%), dyslipidemia and heart disease, respectively. Eight 

percent of the samples were hypertension with other disease; diabetes, heart disease, 

and hyperlipidemia; while 22% were with only hypertension. This is consistent with 

the study of Honegger (2002) and Sansur et al. (2007). Their studies demonstrated that 

the most common comorbidity was hypertension, especially it was more common in a 

group of patients with cerebral artery diseases. It is well known that hypertension is 

the stimulator of atherosclerosis and the cause of weaken arteries. The higher pressure 

of the patients are the more blood circulation obstruct throughout the body and can 

cause of cerebral aneurysm and intracranial hemorrhage (Silbernagl & Lang, 2006). 

The study of Framingham showed that the patients with hypertension were 3-4 times 

risk  coronary heart disease and 7 times risk cerebral artery disease, compared to the 

normal people. Every 10 mm. Hg. of increasing blood pressure results each 30% risk 

of coronary heart disease.   

 

Nursing management of critically ill neurosurgical patients  

The study showed that more than 75% of the samples involved in this 

study received suitable and complete nursing management, while the rest of 25% were 

treated well enough even though it was not a 100% proper nursing management. There 

is a clinical nursing practice guideline for critically ill neurosurgical patients after 

surgery as well as the nurses are experts in nursing care of critically ill neurosurgical 

patients so they are aware of any immediate response to the abnormality that may 

occur. The important of post-operative care are elevating head of bed and avoiding hip 

flexion more than 90 degree (Fan, 2004; Ng et al., 2004) in which there are supporting 

studies stated that this resting position will ease blood circulation (Olsen & 

Graffagnino, 2005; Price et al., 2003). Neurological and vital signs assessment every 1 

hour, urine specific gravity measurement, recording the volume of water in and out 
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every 1 hour and maintain normal body temperature  for the critically ill neurosurgical 

patients are very important to detect and correct any abnormalities quickly with the 

least of damage to the brain (Celik et al., 2004; Arbour, 2004). Most of the possibility 

of incomplete nursing management occurred during suction by not supplying high 

oxygen concentration and hyperinflation while performing suction. The patients 

indicating for suction were unable to hyperinflation themselves before getting suction. 

Hyperinflation may have led sputum into the lung. Besides, the person who performed 

suction sometimes did not assess the patient’s indication, even though performing was 

routine. For example, performing suction every time when the patient is turned 

position. However, such practice is suggested for the patients with brain injury, 

applying high oxygen concentration as well as hyperinflation is also important in order 

to prevent hypoxemia. Suction can not be applied regularly only to the indicating 

patients because the suction can increase intracranial pressure and mean arterial 

pressure (The Joanna Briggs Institute, 2000; Gemma et al., 2002). Only 2 of the 100 

samples were not elevated head of bed 30 degree right after they got out of the 

operation room because they were sponge bathed more than 30 minutes which did not 

follow the regulation of nursing care of post-operative neurosurgical patients 

(American association of neuroscience nurses,2008; Janzen, 2007). This is contrast to 

the study of Bethel (2005), Fan (2004) and Ng, Lim and Wong (2004). They noted that 

elevated head of bed 30 degree will increase the rate of venous return from the brain 

back to the heart and it will reduce intracranial pressure. However, those 2 samples 

were elevated head of bed in the next hour eventually.  

 

The physiological changes of critically ill neurosurgical patients in the 

first 6 hours after surgery 

This study showed that 38 % of the sample group obtained 0-2 scores of 

the physiological changes of critically ill neurosurgical patients in the first 6 hours 

after surgery, while 62 % obtained 3-8 scores (x̄ = 2.61, SD = 1.91) with the following 

physiological changes: 

Mean arterial pressure (MAP)  

MAP of the samples in this study ranged from 58-113 mm.Hg (x̄ = 88.94, 

SD = 10.93) which most of the samples were at the normal range of MAP because 
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they were controlled blood pressure before getting the surgery. In particular, during 

the period of extubation, the patients received antihypertensive drugs. There is a study 

stated that 90% of the post-operative neurosurgical patients, blood pressure will 

increase during extubation which may cause cerebral hemorrhage after surgery 

(Bhagat et al., 2008; Parida & Badhe, 2009). However, following the protocol of blood 

pressure controlling after surgery will prevent cerebral hemorrhage and cerebral 

hyperemia , and pain management will control to maintain normal blood pressure after 

the operation. (Pritchard & Radcliffe, 2008)  

Alveolar arterial gradient [(A-a)DO2]  

(A-a)DO2 of the samples ranged from 46.56-550.29 (x̄ =180.53, SD 

=124.92). The (A-a)DO2 level of most of the samples (62%) were higher than 125. 

However, all of the samples were not hypoxia. This finding differ from the theory 

stating that (A-a)DO2 higher than 125 will cause hypoxia because pathologically lung 

can obtain shunt effect (Vichitvejpaisarn, 2004). On the contrary of this study, 

Claassen et al. (2004) who studied effect of (A-a)DO2 on outcome after subarachnoid 

hemorrhage in 413 patients with subarachnoid hemorrhage admitted within 3 days of 

subarachnoid hemorrhage, 43% of patients with (A-a)DO2 higher than 125 mmHg    

most often result from neurogenic pulmonary edema. The similar study of Naidech et 

al. (2006) found that the patients with subarachnoid hemorrhage with (A-a)DO2 more 

than 125 mm.Hg can result hypoxia and this is the factor of ischemic attack which can 

be explained as follow. (A-a)DO2 is the average number which can be calculated by 

(A-a)DO2 = [(713 x FiO2)-PaCO2/0.85] -PaO2 . There are many variables that effect to 

(A-a)DO2 ; therefore, it is not accurate to assess at all, especially, fractional inspired 

oxygen (FiO2), (A-a)DO2 increases when FiO2 increases. Age and position are also the 

factors that may influence to such calculation (Vichitvejpaisarn, 2004). In this study, 

found that the factor that influence to (A-a)DO2 was FiO2. During the period of 6 

hours after surgery the patients could breathe independently, received oxygen 8-10 

L/min via either mask with bag or T-piece, in which equal FiO2 0.8 to 1 

approximately. This can increase (A-a)DO2 to higher than normal range, somehow, 

patients did not present hypoxic condition.   
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Blood glucose 

The level of blood glucose of the patients ranged from 77-296 mg/dl (x̄ 

=167.84, SD =42.2). All patients were maintained the level of blood glucose since the 

moment they were discharged from the operation room. Eventually they were 

controlled the level of blood glucose between 80-180 mg/dl. Blood glucose level 

which lower 80 mg/dl and higher 180 mg/dl can be detrimental to postoperative 

neurosurgical patients. It is stated that blood glucose level higher than 180 mg/dl 

would generate of idiogenic osmoles which can aggravate brain edema and is a major 

cause of increased morbidity and death in these patients (Tolani & Bendo, 2007). This 

is in accordance to the study of  McGirt et al (2005) which stated that the patients 

whose level of blood glucose higher than 200 mg/dl were more possibility in getting 

morbidity than the patients whose the level of blood glucose lower than  200 mg/dl. 

While Oddo, Schmidt, Mayer and Chiolero (2008) found that the suitable level of 

blood glucose for a brain injury patient was 80-180 mg/dl as it will decrease the risk of 

mortality and disability caused by hypoglycemia or hyperglycemia towards the brain 

function.  

Bicarbonate (HCO3
-
) 

HCO3
-
 level of the sample ranged from 15.9-31.2 (x̄ =23.57, SD =2.89). It 

showed average levels of bicarbonate of the patient were normal level. Even though, 

only some patients’ bicarbonate levels were below 20 mmol/l. However, they were not 

metabolic acidosis because their pH levels were normal or the condition of metabolic 

compensation towards respiratory alkalosis with normal or a bit higher level, in which 

this condition is not the threat to the post-operative neurosurgical patients (Lewis, 

2008). 

Therefore, the results of this study showed that all samples were well 

prevented towards physiological changes in the first 6 hours after surgery, except the 

change on (A-a)DO2 that could not be controlled as there were many variables 

involve, especially, FiO2 that was the uncontrollable factor in this study. So the 

physiological changes scores of the critically ill neurosurgical patients in the first 6-

hour after surgery were more than 2. The study of Claassen et al. (2004) and Naidech 

et al. (2006) regarding subarachnoid hemorrhage, presented that the patients with 

physiological changes score more than 2 were at higher risk to secondary brain injury, 
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disability as well as mortality. The patients with (A-a)DO2 more than 125 mm.Hg 

were the patients with lung pathology due to symptoms and complications of such 

disease. However, there were some factors that were not controlled in this study.  As a 

result, it was unable to conclude that the patients with physiological change score 

more than 2 were at higher risk to secondary brain injury, disability as well as 

mortality. 

 

 

Relationships among location of surgery, comorbidity, nursing 

management  of critically ill neurosurgical patients, and physiological 

changes of critically ill neurosurgical patients in the first 6 hours after 

surgery  

This study showed that the location of brain surgery, comorbidity, and 

nursing management of critically ill neurosurgical patients were not related to the 

physiological changes of the critically ill neurosurgical patients in the first 6 hour after 

surgery. This finding indicated that the location of surgery, the comorbidity, the 

nursing management of critically ill neurosurgical patients did not have any effect on 

the physiological changes of critically ill neurosurgical patients in the first 6 hours 

after surgery. This can be explained below. 

 

Location of surgery 

This study presented that the location of brain surgery was not related to 

the physiological changes of the critically ill neurosurgical patients in the first 6 hour 

after surgery (r = .019, p > .05).  From the literature review, it showed that the 

physiological changes after surgery that occurred in the areas of supratentorial and 

infratentorial were resulted from re-bleeding at the surgical site and cerebral edema 

(Gerlach et al., 2003; Rasmassen et al., 2004). Infratentorial hemorrhage causes 

respiratory failure and can lead to oxygen deficiency and carbon dioxide retention 

(Naik & Soo Hoo, 2009; Procaccio et al., 2000). Gottschalk et al. (2007) found that the 

patients who were operated in the area of infratentorial were more pain at rest and with 

movement on the first operative day than the group of the supratentorial area surgery 
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patients. Post-operative pain causes an increase in blood pressure and this condition is 

the risk factor of cerebral hemorrhage after surgery (Verchere et al., 2002). While the 

patients of supratentorial area surgery are at higher possibilities of seizure resulting 

physiological changes than the infratentorial area surgery patients because the surgery 

that occurs in the supratentorial area will irritate cerebral cortex (Sevcencu & Struijk, 

2010) and affect the respiratory system. The patients will experience difficulty in 

breathing and obstructive respiratory due to decreasing of the efficiency of coughing 

and expectorating. These will lead to oxygen deficiency to the tissues, including 

carbon dioxide retention (Devinsky, 2004; Baumgarther et al., 2001). However, there 

was not any patients in this study re-bleeding during the first 6-hour after surgery. The 

patients with cerebral edema, the intracranial pressure were controlled to an accepted 

level. Besides, all patients were intensively aware of respiratory failure in the ICU, 

especially, the infratentorial area surgery patients. They were still ventilated with 

mechanical ventilator continually after the surgery until they could perform normal 

and effective breathing. The protocol that used to decrease pain was giving the patients 

pain medicine in order that could control physiological changes resulted by pain, such 

as, blood pressure and stress response (Giannoudis et al., 2006).  

Furthermore, the advancing surgery techniques and tools these days can 

navigate to the location of surgery accurately, including minimally invasive 

neurosurgery, such as, Navigator (Image guided surgery) which is the computerized 

equipment. Therefore, using this navigated equipment with display monitor, small and 

deep area brain surgery is specified. Endoscope is a device with a light attached that 

used to look inside a body cavity or organ so the surgery wound is small and it is less 

affect to cerebral tissue. Microsurgery is a general term for surgery requiring an 

operating microscope. This will help surgeon team see more clearly and the result of it 

is much better. All these mentioned techniques will reduce cerebral tissue injury and 

cerebral edema after surgery (Jung et al., 2006; Lekovic, 2005; Nakao et al., 2003). As 

presented, the location of brain surgery is not related to the physiological changes of 

the critically ill neurosurgical patient in the first 6 hours after surgery.   
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Comorbidity 

This study showed that comorbidity was not related to the physiological 

changes of the critically ill neurosurgical patient in the first 6 hours after surgery (r = 

.059, p > .05). This differs from the previous studies which presented below.   

- Diabetes mellitus related to the level of blood glucose after surgery. The 

study of McGirt et al. (2005) demonstrated that the post-operative neurosurgical 

patients with diabetes will develop high level of blood glucose more than  200 mg/dl 

and higher possibility in getting disability more than the patients who were not 

diabetes.  

- Hypertension related to the blood pressure change after brain surgery. 

The study of  Sansur et al. (2007) revealed that the brain tumor with under controlled 

hypertensive patients faced unstable blood pressure after surgery and led to post-

operative cerebral hemorrhage. Their study was congruent to the study of Gorgulho, 

De Salles, Frighetto and Behnke (2005) which stated that 5 patients out of 248 patients 

after functional neurosurgery suffered from post-operative cerebral hemorrhage and 

hypertension was the main risk factor.   

- Heart disease related to pulmonary circulation which may cause the 

abnormality of gas exchange and systemic circulation. Compression of the heart to 

circulate blood to body organs is the factor of fluctuation of blood pressure (Klabunde, 

2005). The study of Christians, Wu, Quebbeman and Brasel (2001) showed that 67% 

of the samples developed atrial fibrillation within the first 24 hours after surgery were 

underlying heart disease patients. During the phase of atrial fibrillation, O2 saturation 

was below 92% and systolic blood pressure was below 90 mm.Hg. Neema, 

Sethuraman, Singha and Rathod (2008) stated that factors related of develop 

myocardial infarction after neurosurgery was heart disease. These patients were risk of 

heart failure whenever they received overhydration which caused hypotension, 

decrease oxygen consumption. Then, they would experience cardiogenic shock unless 

appropriate management was administed.  

- Chronic pulmonary disease (CPD) is the pathology of bronchus and 

lung which will cause a problem of obstructive respiratory from increasing of mucus 

and hypoxia which can be detected, that are the change of decreasing of PaO2 and 

increasing of PaCO2 (Rennard, 2008). Sogame et al. (2008) studied the complications 
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of respiratory system in post-operative neurosurgical patients. They found the relation 

among atelectasis, pneumonia, and respiratory failure after surgery to chronic 

pulmonary disease before surgery. Fisher, Majumdar, and McAlister (2002) also stated 

that CPD patients were risk of respiratory system complications after the brain 

surgery.  

In addition, the study of Magni et al (2007) found the relation between 

post-operative neurosurgical patients with severe comorbidities and respiratory system 

complications which PaO2 was lower than 90 mm.Hg, PaCO2 was more than 45 

mm.Hg, and blood pressure was higher or lower than individually normal. 

Nevertheless, this study showed that comorbidity was not related to the physiological 

changes of critically ill neurosurgical patients in the first 6-hour after surgery. This can 

explain that 99% of the patients involved in this study were hospitalized 1-2 days 

(elective case) before getting the operation. These patients were well planned for 

surgery. Laboratory check-up regarding the balance of body fluid and electrolyte, 

including the pre-related diseases assessment in order to prevent complications after 

surgery were performed. The patients’ blood pressure control was done following the 

protocol for the management of blood pressure; controlling pain, giving continuous 

intravenous antihypertensive drug, getting the consult with anesthetist to apply 

antihypertensives drug before extubation, controlling blood glucose level to between 

80-180 mg/dl since the first hour after the operation and every 6 hours after the 

operation. Maintaining of normal blood glucose by giving insulin through 

subcutaneous was done whenever the blood glucose level raised up to over the normal 

range. In the case of diabetes patients, they received intensive consult by 

endocrinologist before and after the operation in order to control the level of blood 

glucose with records on real time vital signs. Oxygen saturation, end tidal CO2 as well 

as arterial blood gas were done. These performances facilitate prevention and enhance 

immediate medical response to any abnormalities. As a result, this study shows that 

comorbidity was not related to the physiological changes of the critically ill 

neurosurgical patients in the first 6 hours after surgery. 
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Nursing management of critically ill neurosurgical patients  

Nursing management of critically ill neurosurgical patients was not related 

to the physiological changes of critically ill neurosurgical patients in the first 6 hours 

after surgery (r = .000, p > .05). This is difference from the previous studies. Head of 

bed elevation has been shown to promote venous drainage and decrease ICP. (Moraine 

et al., 2000; Ng et al., 2004). Decrease intrathoracic stimulation by not applying 

suction regularly, except there was indicated. This will decrease intrathoracic pressure 

and ease returning blood circulation from the brain (Dunn, 2002). Besides, the study of 

Gemma et al (2002) presented that intracranial pressure increased during applying 

suction which obstructed blood circulation to the brain and it was a cause of cerebral 

ischemia. So suction also increased mean arterial pressure because the body responds 

to such stimulation. The proper suction would improve gas exchange and increase 

oxygen consumption to brain (The Joanna Briggs Institute, 2000). 

However, this study showed that nursing management of critically ill 

neurosurgical patients was not related to the physiological changes of the critically ill 

neurosurgical patients in the first 6 hours after surgery. This can explained that more 

than 75% of the patients involved in this study obtained well nursing management, 

while the rest of 25 % were treated well enough even though it was not absolutely 

proper nursing management. Due to the fact that the post-operative neurosurgical 

patients in ICU receive proper nursing management within the first 6 hours after 

surgery as well as the nurses are experts and specialists in taking care of the patients in 

ICU so they are well aware of an immediate response to the abnormality that may 

occurred. This is accordance with the study of Fernandez and Griffiths (2005) which 

stated that during the first 24 hours after the operation, the patients who obtained 

proper assessment and recording neurological and vital signs were saved from 

uncontrolled abnormality which may result physiological changes. Although there is 

not any study demonstrated the effect of nursing management to physiological 

changes as this study. The nursing practice guidelines of critically ill neurosurgical 

patients are very likely to improve the physiological changes. As a result, the patients 

should receive an appropriate nursing management. Although sometimes there were 

limitations such as a lack of medical staff or an interruption to nursing activities, 

finally all of the patients will be managed to proper care. Therefore, this study showed 
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that the nursing management of the critically ill neurosurgical patients was not related 

to the physiological changes of the critically ill neurosurgical patients in the first 6 

hours after surgery.  

 

This study showed that the location of brain surgery, comorbidity, and 

nursing management of critically ill neurosurgical patients were not related to the 

physiological changes of the critically ill neurosurgical patients in the first 6 hours 

after surgery. Therefore, there is not any factor can predict the physiological changes 

of the critically ill neurosurgical patients in the first 6 hours after surgery. 
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CHAPTER VI 

CONCLUSION 

 

 

Summary of the study 

This study was a descriptive research aiming to examine predicting 

factors; location of surgery, comorbidity, and nursing management of critically ill 

neurosurgical patients for physiological changes of critically ill neurosurgical patients 

in the first 6 hours after surgery. Samples were composed of 100 critically ill 

neurosurgical patients admitted at Neurosurgical Intensive Care Unit, Siriraj hospital 

since October, 2010 to January, 2011. The samples were patient 18 years old or older, 

first time for brain surgery in present admission and having one of the following 

condition: Glasgow coma scale less than or equal to 8, retained an endotracheal tube, 

extubation less than 2 hours, and on a mechanical ventilator. 

The research instruments were demographic data record, the assessment of 

nursing management of critically ill neurosurgical patients and the assessment of 

physiological changes of critically ill neurosurgical patients in the first 6 hours after 

surgery. These instruments were validated by five experts. The result of content 

validity index was 1.00 and 0.875 for assessment of physiological changes of critically 

ill neurosurgical patients in the first 6 hours after surgery and assessment of nursing 

management of critically ill neurosurgical patients, respectively. After validation, test 

observation with 10 critically ill neurosurgical patients in the first 6 hour after surgery 

were taken to determine the reliability of the instruments, using inter-rater reliability, 

resulted as follows: the assessment of physiological changes of critically ill 

neurosurgical patients in the first 6 hours after surgery reliability was 1.00 and the 

assessment of nursing management of critically ill neurosurgical patients reliability 

was 0.98. The data were analyzed with the computer program PASW Statistics 18 and 

presented on percent, mean, standard deviation, and Spearman’s rank correlation 

coefficient. 
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The findings of this study were summarized below. 

1. The majority of study samples were female (67%) whose age ranging 

from 18-87 years with mean age of 53.04 years. Over a haft of them (67%) were 

married. The highest education level of the patients was primary education (40%). 

Most of the samples did not work (41%), 24% were government officers, 12% were 

employees equal to percent of self-employed, and 11% were farmers. Majority of them 

(87%) were brain tumor, while 11% were cerebrovascular disease. The level of 

consciousness evaluated by Glasgow Coma Scale of the patients in the first hour after 

surgery and the sixth hour after surgery were 13-15, 44% and 75%, respectively.  

2. The patients of supratentorial area surgery were 79% and infratentorial 

area surgery were 21%. The patients without comorbidity were 54% and  46% were 

with comorbidity. Hypertension was the most common comorbidity disease (22%). 

Most of the samples received suitable and complete nursing management (75%) while 

25% received incomplete nursing management. The physiological changes of the 

critically ill neurosurgical patients in the first 6 hours after surgery, 38% obtained 0-2 

while 62% obtained 3-8 scores (x̄ = 2.61, SD = 1.91).  

3. The location of surgery, comorbidity, and nursing management of 

critically ill neurosurgical patients were not related to the physiological changes of 

critically ill neurosurgical patient in the first 6 hours after surgery (r = 0.019, 0.059, 

0.000, respectively, P >.05). 

 

 

Limitations 

This study found that most of the samples were received high level of FiO2 

at 0.8-1, the calculated valued of (A-a)DO2 was higher than normal, but the patients 

show no signs of abnormal gas exchange. Furthermore, the (A-a)DO2 were higher than 

normal will affected the physiological changes of the critically ill neurosurgical 

patients in the first 6 hours after surgery, because the value of (A-a)DO2 was unusual 

of a high score to 3 points, making interpretation of the physiological changes of 

critically ill neurosurgical patients in the first 6 hours after surgery were abnormal 

which was inconsistent with the symptoms of the patients. 
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Implications and Recommendations 

The implications and recommendations of the study of predicting factors 

for physiological changes of critically ill neurosurgical patients in the first 6 hours 

after surgery are as follows: 

 

Implication and application of research finding 

1. Although this study found the location of surgery, the comorbidity and 

the nursing management of the critically ill neurosurgical patients did not correlate 

with physiological changes of the critically ill neurosurgical patients in the first 6 

hours after surgery. Patients need close monitoring and early detection with prompt 

institution of corrective interventions to limit irreversible injury from physiological 

changes which may occur immediately after surgery.  

2. Knowledge of the location of surgery, the comorbidity and the proper 

nursing management of critically ill neurosurgical patients in the first 6 hours after 

surgery are necessary in controlling the physiological changes in order to prevent and 

decrease secondary brain injury that lead to cerebral ischemia and cerebral infraction 

results to minimized disability and mortality rate. 

 

Recommendation for further research 

1. Almost of the samples in this study were the patients planned for 

surgery (99%). Therefore, emergency case, increase the duration of study, and increase 

the number of samples are needed to confirm this finding. 

2. Other parameters to evaluate blood oxygenation of critically ill 

neurosurgical patients in the first 6 hours after surgery should be considered.  
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APPENDIX C 

INFORM CONSENT FORM 

 

 

หนังสือแสดงเจตนายินยอมเขารวมโครงการวิจัย 

วันท่ี..................เดือน..........................พ.ศ...................... 
 ขาพเจา......................................................................................................อายุ...............ป 
อาศัยอยูบานเลขท่ี..................ถนน...............................................แขวง/ตําบล.....................................
เขต/อําเภอ.....................................จังหวัด................................................รหัสไปรษณีย......................
โทรศัพท............................................................... 
 ขอแสดงแจตนายินยอมเขารวมโครงการวิจัยเร่ือง “ปจจัยทํานายการเปล่ียนแปลงทาง
สรีรวิทยาของผูปวยศัลยกรรมประสาทระยะวิกฤต 6 ช่ัวโมงแรกภายหลังผาตัด”  

โดยขาพเจาไดรับทราบรายละเอียดเกี่ยวกับท่ีมาและจุดมุงหมายในการทําวิจัย  รายละเอียด
ข้ันตอนตางๆ ท่ีจะตองปฏิบัติหรือไดรับการปฏิบัติ  ประโยชนท่ีคาดวาจะไดรับของการวิจัย และ
ความเส่ียงท่ีอาจจะเกิดข้ันจากการเขารวมการวิจัย รวมท้ังแนวทางปองกันและแกไขหากเกิดอันตราย
ข้ึน คาใชจายท่ีขาพเจาจะตองรับผิดชอบจายเอง โดยไดอานขอความท่ีมีรายละเอียดอยูในเอกสาร
ช้ีแจงผู เขารวมการวิจัยโดยตลอด  อีกท้ังยังไดรับคําอธิบายและตอบขอสงสัยจากหัวหนา
โครงการวิจัยเปนท่ีเรียบรอยแลว 

ขาพเจาจึงสมัครใจเขารวมในโครงการวิจยันี ้

หากขาพเจามีขอของใจเกี่ยวกับข้ันตอนของการวิจัย หรือหากเกิดผลขางเคียงท่ีไมพึง
ประสงคจากการวิจัยข้ึนกับขาพเจา  ขาพเจาจะสามารถติดตอกับ  นางกรุณา  ชูกิจ  หัวหนา
โครงการวิจัยไดท่ี โทรศัพท 085-9501081 ตลอด 24 ช่ัวโมง 

หากขาพเจาไดรับการปฏิบัติไมตรงตามท่ีระบุไวในเอกสารช้ีแจงผูเขารวมการวิจัย ขาพเจา
สามารถติดตอกับประธานคณะกรรมการจริยธรรมการวิจัยในคนไดท่ี สํานักงานคณะกรรมการ
จริยธรรมการวิจัยในคน ตึกอดุลยเดชวิกรม ช้ัน 6 โรงพยาบาลศิริราช โทรศัพท 02-4196405-6 
โทรสาร 02-4196405 

ขาพเจาไดทราบถึงสิทธ์ิท่ีขาพเจาจะไดรับขอมูลเพิ่มเติมท้ังทางดานประโยชนและโทษจาก
การเขารวมการวิจัย และสามารถถอนตัวหรืองดเขารวมการวิจัยไดทุกเม่ือโดยไมตองแจงใหทราบ
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ลวงหนาหรือระบุเหตุผล โดยจะไมมีผลกระทบตอการบริการและการรักษาพยาบาลที่ขาพเจาจะ
ไดรับตอไปในอนาคต และยินยอมใหผูวิจัยใชขอมูลสวนตัวของขาพเจาท่ีไดรับจากการวิจัย แตจะ
ไมเผยแพรตอสาธารณะเปนรายบุคคล โดยจะนําเสนอเปนขอมูลโดยรวมจากการวิจัยเทานั้น 

ขาพเจาไดเขาใจขอความในเอกสารช้ีแจงผูเขารวมการวิจัย และหนังสือแสดงเจตนายินยอม
นี้โดยตลอดแลว จึงลงลายมือช่ือไว 

 
 

ลงช่ือ....................................................ผูเขารวมการวจิัย/ผูแทนโดยชอบธรรม 
       (.....................................................)  
วันท่ี...................................................... 
ลงช่ือ...................................................ผูใหขอมูลและขอความยินยอม/หัวหนาโครงการวิจัย 
       (......................................................)  
วันท่ี....................................................... 
ในกรณีผูเขารวมการวิจัยไมสามารถอานหนังสือได ผูท่ีอานขอความท้ังหมดแทนผูเขารวม

การวิจัย คือ..................................................................... 
จึงไดลงลายมือช่ือไวเปนพยาน 
ลงช่ือ.....................................................พยาน 
      (.........................................................) 
วันท่ี.......................................................... 
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APPENDIX D 

PARTICIPANT INFORMATION SHEET 

 

 

เอกสารชี้แจงผูเขารวมการวจัิย 

ในเอกสารนี้อาจมีขอความท่ีทานอานแลวยังไมเขาใจ โปรดสอบถามหัวหนาโครงการวิจัย
หรือผูแทนใหชวยอธิบายจนกวาจะเขาใจดี ทานอาจจะขอเอกสารนี้กลับไปอานท่ีบานเพ่ือปรึกษา 
หารือกับญาติพี่นอง เพื่อนสนิท แพทยประจําตัวของทาน หรือแพทยทานอ่ืน เพื่อชวยในการ
ตัดสินใจเขารวมการวิจัย 
ชื่อโครงการวิจัย   ปจจัยทํานายการเปล่ียนแปลงทางสรีรวิทยาของผูปวยศัลยกรรมประสาท

ระยะวิกฤต 6 ช่ัวโมงแรกภายหลังผาตัด 
ชื่อหัวหนาโครงการวิจัย   นางกรุณา  ชูกจิ 
สถานท่ีวิจัย หอผูปวยไอ.ซี.ยู.ประสาทศัลยศาสตร โรงพยาบาลศิริราช 
สถานท่ีทํางานและหมายเลขโทรศัพทของหัวหนาโครงการวิจัยท่ีติดตอไดท้ังในและนอกเวลาราชการ 
 ไอ.ซี.ยู.ประสาทศัลยศาสตร ตึกสยามินทรช้ัน 4 โรงพยาบาลศิริราช  

บางกอกนอย กรุงเทพฯ 10700 โทร 085-9501081, 02-4197937-8 
ผูสนับสนุนทุนวิจัย ไมมี 
ระยะเวลาในการวิจัย 6 เดือน 
โครงการวิจัยนี้ทําขึ้นเพื่อ  ศึกษาถึงปจจัย ตําแหนงของการผาตัด ภาวะโรครวม และการจัดการ
ทางการพยาบาลผูปวยศัลยกรรมประสาทระยะวิกฤต 6 ช่ัวโมงแรกภายหลังผาตัดวาสามารถทํานาย
การเปล่ียนแปลงทางรางกายของผูปวยโรคระบบประสาทสมองในระยะ 6 ช่ัวโมงแรกภายหลังผาตัด 
ไดหรือไม อยางไร 
ประโยชนท่ีคาดวาจะไดรับจากการวิจัย คือ ใชเปนแนวทางในการวางแผนการดูแลผูปวยโรคระบบ
ประสาทสมองในระยะวิกฤตภายหลังผาตัด เพื่อเพิ่มคุณภาพประสิทธิภาพในการดูแลผูปวย ลด
ภาวะแทรกซอนท่ีจะเกิดข้ึนภายหลังผาตัด ซ่ึงอาจจะเกิดประโยชนตอผูปวยโรคระบบประสาทสมอง
ระยะวิกฤตภายหลังผาตัดคนอ่ืน ๆ ตอไปในอนาคต 
ทานไดรับเชิญใหเขารวมการวิจัยนี้เพราะ ทานเปนผูปวยโรคระบบประสาทสมองท่ีไดรับการรักษา
ดวยการผาตัดท่ีตองไดรับการเฝาระวังอยางตอเนื่องภายหลังผาตัดซ่ึงมีคุณสมบัติดังตอไปนี้คือ 
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1. มีอายุมากกวาหรือเทากับ 18 ป 
2. เขารับการผาตัดสมองเปนคร้ังท่ี 1 ของการเขารับการรักษาในโรงพยาบาลในคร้ังนี ้
3. ตองการการเฝาระวังภายหลังผาตัดอยางตอเนื่อง เนื่องจากยังไมฟนจากยาระงับ

ความรูสึก หรือยังใชทอชวยหายใจในการหายใจ หรือถอดทอชวยหายใจจากหองผาตัด
มาไมเกิน 2 ช่ัวโมง หรือยังตองการพึ่งพาเคร่ืองชวยหายใจภายหลังผาตัด 

 โดยจะมีผูเขารวมการวจิัยนี้ท้ังส้ินประมาณ 97 ราย 
หากทานตัดสินใจเขารวมการวิจัยแลว จะมีขั้นตอนการวิจัยดังตอไปนี้คือ 

1. ผูวิจัยทําการบันทึกขอมูลจากแฟมประวัติของทาน ซ่ึงประกอบดวยขอมูลตอไปนี้ 
1.1 ขอมูลสวนบุคคล ไดแก เพศ อายุ สถานภาพสมรส ระดับการศึกษา อาชีพ การ

วินิจฉัยโรค การผาตัด ตําแหนงของการผาตัด ภาวะโรครวม ระดับความรูสึกตัวแรกรับจากหอง
ผาตัดและเม่ือครบ 6 ช่ัวโมงภายหลังผาตัด  

1.2 ขอมูลการเปล่ียนแปลงของรางกายในระยะ 6 ช่ัวโมงแรกภายหลังผาตัด โดยทําการ
บันทึกขอมูล 2 คร้ัง โดยใชขอมูลคร้ังแรกจากผลการตรวจวัดเม่ือแรกรับจากหองผาตัด และคร้ังท่ี
สองเปนผลการตรวจวัดเม่ือครบ 6 ช่ัวโมงภายหลังผาตัด ประกอบดวย 

1.2.1 คาความดันโลหิต โดยทานจะไดรับการวัดความดันโลหิตอยางนอยทุก 1 
ช่ัวโมง จนกระท่ังจําหนายออกจากหอผูปวย ไอ.ซี.ยู.ประสาทศัลยศาสตร ซ่ึงเปนการพยาบาล
ตามปกติ 

1.2.2 คากาซในเลือดแดง โดยทานจะไดรับการดูดเลือดจากสายสวนหลอดเลือด
แดงท่ีไดรับการใสในหองผาตัดจํานวนประมาณ 15 หยด ตอการตรวจ 1 คร้ัง ในภายหลังผาตัด 
ทานจะไดรับการตรวจคากาซในเลือดแดงอยางนอย 2 คร้ัง หางกันทุก 6 ช่ัวโมง ซ่ึงเปนการตรวจ
รักษาพยาบาลตามปกติของผูปวยในระยะวิกฤตภายหลังการผาตัดสมอง 

1.2.3 คาน้ําตาลในเลือด โดยทานจะไดรับการเจาะเลือดปลายนิ้วจํานวนเล็กนอย
เพื่อตรวจระดับน้ําตาลในเลือดแบบทราบผลทันที ในภายหลังผาตัดทานจะไดรับการตรวจ คา
น้ําตาลในเลือดอยางนอย 2 คร้ัง หางกันทุก 6 ช่ัวโมง ซ่ึงเปนการตรวจรักษาพยาบาลตามปกติของ
ผูปวยในระยะวิกฤตภายหลังการผาตัดสมอง 

2. ผูวิจัยทําการสังเกตและบันทึกกิจกรรมการปฏิบัติของพยาบาลที่ปฏิบัติตอทานต้ังแต
แรกรับจนกระท่ังครบ 6 ช่ัวโมงภายหลังผาตัด 

รวมระยะเวลาท่ีทานตองรวมอยูในโครงการวิจัยเปนระยะเวลา 6 ช่ัวโมงภายหลังผาตัด ซ่ึง
โดยปกติผูปวยโรคระบบประสาทสมองในระยะวิกฤตภายหลังผาตัดตองเขารับการรักษาในหอ
ผูปวยไอ.ซี.ยู.ประสาทศัลยศาสตรเปนเวลาโดยเฉล่ีย 24 ช่ัวโมง 
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 ความเสี่ยงท่ีอาจจะเกิดขึ้นเม่ือเขารวมการวิจัย  ไมมีความเส่ียง เนื่องจากผูวิจัยจะทําการ
บันทึกขอมูลท่ีไดจากแฟมประวัติและการสังเกตกิจกรรมการปฏิบัติของพยาบาลท่ีปฏิบัติตอทาน
ต้ังแตแรกรับจากหองผาตัดจนกระท่ังครบ 6 ช่ัวโมงภายหลังผาตัดเทานั้น ไมมีการจัดกระทําใด ๆ ท่ี
นอกเหนือไปจากการรักษาพยาบาลตามปกติท่ีผูปวยโรคสมองในระยะวิกฤตภายหลังผาตัดจะไดรับ 
อยางไรก็ตามหากผูรวมวิจัยรูสึกอึดอัดและไมสบายใจในการใหขอมูลแกผูวิจัย ผูเขารวมวิจัยมีสิทธิ์
ท่ีจะถอนตัวออกจากการวิจัยไดตลอดเวลา และไมจําเปนตองบอกเหตุผลแกผูวิจัย โดยไมมี
ผลกระทบใด ๆ ท้ังส้ินตอการรักษาพยาบาลในปจจุบันและในอนาคต 

หากทานไมเขารวมในโครงการวิจัยนี้ ทานก็จะไดรับการตรวจเพื่อการวินิจฉัย และรักษา
โรคของทานตามวิธีการท่ีเปนมาตรฐาน ไดแก การพยาบาลตามปกติของพยาบาลประจําหอผูปวยท่ี
มีความเช่ียวชาญสําหรับการดูแลผูปวยโรคสมองในระยะวิกฤตภายหลังผาตัด การตรวจและการ
รักษาจากแพทยเจาของไขเชนเดิม 

หากทานมีขอของใจท่ีจะสอบถามเก่ียวของกับการวิจัย หรือหากเกิดผลขางเคียงท่ีไมพึง
ประสงคจากการวิจัย ทานสามารถติดตอผูวิจัยตลอด 24 ชั่วโมง ตลอดระยะเวลาการทําวิจัย ตามท่ี
อยูและเบอรโทรศัพทดังนี้ 

ผูวิจัย: นางกรุณา  ชูกิจ 
ท่ีอยูท่ีสามารถติดตอได: ไอ.ซี.ยู.ประสาทศัลยศาสตร ตึกสยามินทรช้ัน 4 โรงพยาบาลศิริราช 
บางกอกนอย กรุงเทพฯ 10700   เบอรโทร 085-9501081, 02-4197937-8 
งานวิจัยนี้เปนเพียงการเก็บขอมูลจากการรักษาพยาบาล ดังนั้นงานวิจัยนี้จึงไมมีคาใชจายใดๆ 

เพิ่มเติมจากการรักษาตามมาตรฐาน 
ประโยชนท่ีคิดวาจะไดรับจากการวิจัย การเขารวมในการวิจัยในคร้ังนี้ประโยชนโดยตรง    

ท่ีทานจะไดรับคือ ในกรณีท่ีทานตองการทราบขอมูลเกี่ยวกับการเปล่ียนแปลงของรางกายภายหลัง
ผาตัด ตําแหนงของการผาตัด ภาวะโรครวม และกิจกรรมทางการพยาบาล ทานจะไดรับขอมูลจาก
ผูวิจัย แตสวนของการดูแลและแผนการรักษาทานจะไดรับจากพยาบาลประจําหอผูปวยและจาก
แพทยเจาของไขโดยตรง ผลการศึกษาโดยรวมจะยังไมเกิดประโยชนตอทานโดยตรงในขณะนี้ แต
ขอมูลท่ีไดจากทานจะใชเปนขอมูลในการวางแผนการดูแลผูปวยโรคระบบประสาทสมองในระยะ
วิกฤตภายหลังผาตัด เพื่อเพิ่มคุณภาพประสิทธิภาพในการดูแลผูปวย ชวยลดภาวะแทรกซอนท่ีจะ
เกิดข้ึนภายหลังผาตัด นอกจากนี้ยังใชเปนขอมูลการวิจัยในประเด็นอ่ืนๆท่ีเกี่ยวของกับการ
เปล่ียนแปลงของรางกายในระยะวิกฤตภายหลังผาตัดซ่ึงมีผลตอการฟนหายของผูปวย และเพื่อ
พัฒนาคุณภาพการดูแลผูปวยใหดียิ่งข้ึนในอนาคต 
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ในการเขารวมการวิจัยในคร้ังนี้ทานไมตองเสียคาใชจายใดๆ ท้ังส้ินและทานจะไมไดรับ
คาตอบแทนใดๆ 

คาใชจายท่ีผูเขารวมการวิจัยจะตองรับผิดชอบเอง คือ คารักษาพยาบาลในการเจ็บปวยครั้งนี้ 
ไดแกคายา คาอาหาร และคาผาตัดตางๆ  รวมท้ังคาใชจายอ่ืนๆท่ีเกี่ยวของกับการเดินทางมาเขารับ
การรักษาท่ีโรงพยาบาล 

หากมีขอมูลเพิ่มเติมท้ังดานประโยชนและโทษท่ีเกี่ยวของกับการวิจัยนี้  ผูวิจัยจะแจงให
ทราบโดยรวดเร็วและไมปดบัง 
           ขอมูลสวนตัวของผูเขารวมการวิจัย จะถูกเก็บรักษาไวโดยไมเปดเผยตอสาธารณะเปนราย 
บุคคล   แตจะรายงานผลการวิจัยเปนขอมูลสวนรวมโดยไมสามารถระบุขอมูลรายบุคคลได  ขอมูล
ของผูเขารวมการวิจัยเปนรายบุคคลอาจมีคณะบุคคลบางกลุมเขามาตรวจสอบได เชน ผูใหทุนวิจัย 
สถาบัน หรือองคกรของรัฐท่ีมีหนาท่ีตรวจสอบ  รวมถึงคณะกรรมการจริยธรรมการวิจัยในคน เปน
ตน 
 ผูเขารวมการวิจัยมีสิทธ์ิถอนตัวออกจากโครงการวิจัยเม่ือใดก็ได โดยไมตองแจงใหทราบ
ลวงหนา และการไมเขารวมการวิจัยหรือถอนตัวออกจากโครงการวิจัยนี้ จะไมมีผลกระทบตอการ
บริการและการรักษาท่ีสมควรจะไดรับตามมาตรฐานแตประการใด 

หากทานไดรับการปฏิบัติท่ีไมตรงตามท่ีไดระบุไวในเอกสารช้ีแจงน้ี ทานสามารถแจงให
ประธานคณะกรรมการจริยธรรมการวิจัยในคนทราบไดท่ี สํานักงานคณะกรรมการจริยธรรมการ
วิจัยในคน  ตึกอดุลยเดชวิกรม ช้ัน 6  ร.พ.ศิริราช  โทร. (02) 419-6405-6  โทรสาร (02) 419-6405 

 
ลงช่ือ.....................................................ผูเขารวมโครงการวิจยั/ผูแทนโดยชอบธรรม 

                           (................................................) 
                                      วันท่ี................................................ 
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APPENDIX E 

INSTRUMENTS 

 

 

เคร่ืองมือในการเก็บรวบรวมขอมูล 
 
 

สวนท่ี 1  แบบบันทึกขอมูลสวนบุคคล 

คําช้ีแจง  โปรดทําเคร่ืองหมาย ลงใน  หรือเติมคําลงในชองวางใหตรงกับความเปนจริง 
1. เพศ     ชาย    หญิง 
2. อายุ ........................................................ป 
3. สถานภาพสมรส     โสด    คู    หมาย/หยา/แยก 
4. ระดับการศึกษา    ไมไดรับการศึกษา    ประถมศึกษา  

  มัธยมศึกษาตอนตน    มัธยมศึกษาตอนปลาย 
  อาชีวศึกษา / อนุปริญญา   ปริญญาตรี  
  ปริญญาโทหรือสูงกวา   อ่ืน ๆ ระบุ................................  

5. อาชีพ     เกษตรกรรม     รับจาง   
     รับราชการ     อาชีพอิสระ 

  อ่ืน ๆ ระบุ.........................................................................................    
6. การวินจิฉัยโรค..............................................................................................................................  
7. การผาตัด........................................................................................................................................ 
8. ตําแหนงของการผาตัด.................................................................................................................. 
9. GCS แรกรับจากหองผาตัด.....…………………GCS 6 ช่ัวโมงหลังผาตัด............................... 
10. ภาวะโรครวม   ไมมี 

  มี (   )  เบาหวาน  (   )  ความดันโลหิตสูง 
 (   )  โรคหัวใจ  (   )  โรคปอดเร้ือรัง 

(   )   อ่ืน ๆ ระบุ......................................................................... 
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สวนท่ี 2 แบบประเมินการจัดการทางการพยาบาลตอผูปวยศัลยกรรมประสาทระยะวิกฤต 6 
ชั่วโมงแรกภายหลังผาตัดสมอง 

คําช้ีแจง ขอความในตารางตอไปนี้เปนการประเมินการจัดการทางการพยาบาลผูปวยศัลยกรรม
ประสาทระยะวิกฤต 6 ช่ัวโมงแรกภายหลังผาตัด ต้ังแตแรกรับผูปวยจากหองผาตัด
จนกระท่ังส้ินสุด 6 ช่ัวโมงภายหลังผาตัด โดยผูวิจัยหรือพยาบาลผูชวยวิจัยเปนผูประเมิน
โดยการสังเกตการจัดการทางการพยาบาลผูปวยศัลยกรรมประสาทระยะวิกฤต 6 ช่ัวโมง
แรกภายหลังผาตัด และทําเครื่องหมาย  ลงในชองวางดานขวาของขอความตามความ
เปนจริง 

การประเมินการปฏิบัติ มีความหมายดังตอไปนี้ 
ปฏิบัติไดถูกตอง หมายถึง พยาบาลปฏิบัติการพยาบาลในขอนั้นอยาง

ถูกตองครบถวนใหคะแนนเทากับ 1 
ไมจําเปนตองปฏิบัติ หมายถึง ไมมีขอบงช้ีหรือไมมีแผนการรักษาระบุให

พยาบาลตองปฏิบัติ ใหคะแนนเทากับ 1 
มีขอจํากัดในการปฏิบัติ หมายถึง การจั ดก ารนั้ นพยาบาลป ฏิ บั ติ ไม ได

เนื่องจากขัดกับแผนการรักษาและสภาพ
ของผูปวย ใหคะแนนเทากับ 1 

ปฏิบัติถูกตองแตไมครบถวน หมายถึง พยาบาลปฏิบัติการพยาบาลในขอนั้นได
ถูกตองแตปฏิบัติไมครบทุกข้ันตอน ให
คะแนนเทากับ 0 

ปฏิบัติไมถูกตอง หมายถึง พยาบาลปฏิบัติการพยาบาลในขอนั้นแต
ปฏิบัติไมถูกตอง ใหคะแนนเทากับ 0 

ไมปฏิบัติ หมายถึง พยาบาลตองปฏิบัติการพยาบาลในขอนั้น
แตไมปฏิบัติ ใหคะแนนเทากับ 0 
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กิจกรรมการพยาบาล 
ประเมินการปฏิบัติ ระยะเวลาภายหลังผาตัด (ชั่วโมงท่ี) คะแนน

รวม/จํานวน
คร้ังของการ
ปฏิบัติ 

แรก 
รับ 

1 2 3 4 5 6 

1. จัดทานอนศีรษะสูง 30 องศา โดย
ปฏิบัติทันทีที่รับผูปวยจากหอง
ผาตัด และดูแลทานอนใหศีรษะ
สูง 30 องศา ตลอด 6 ชั่วโมงแรก
ภายหลังผาตัด โดยทําการ
ประเมินทานอนซํ้าอยางนอยทุก 
1 ชั่วโมง 

ปฏิบัติไดถูกตอง         
ปฏิบัติถูกตองแตไม

ครบถวน 
       

ปฏิบัติไมถูกตอง        
ไมปฏิบัติ        

ไมจําเปนตองปฏิบติั        
มีขอจํากัดในการปฏิบัติ        

2. การดูดเสมหะอยางถูกวิธีเมื่อมีขอ
บงชี้       (ดูขอบงช้ี และวิธีการดูด
เสมหะในคูมือการใชแบบ
ประเมินการจัดการทางการ
พยาบาลผูปวยศัลยกรรมประสาท
ระยะวิกฤต 6 
ชั่วโมงแรกภายหลังผาตัด) 

ปฏิบัติไดถูกตอง         

ปฏิบัติถูกตองแตไม
ครบถวน 

       

ปฏิบัติไมถูกตอง        
ไมปฏิบัติ        

ไมจําเปนตองปฏิบติั        
มีขอจํากัดในการปฏิบัติ        

3. จัดทาผูปวยไมใหขอสะโพกท้ัง
สองขางงอเกิน 90 องศาโดย
ปฏิบัติทันทีที่รับผูปวยจากหอง
ผาตัด และดูแลทานอนไมใหขอ
สะโพกทั้งสองขางงอเกิน 90 
องศา ตลอด 6 ชั่วโมงแรก
ภายหลังผาตัด โดยทําการ
ประเมินทานอนซํ้าอยางนอยทุก 
1 ชั่วโมง 

ปฏิบัติไดถูกตอง         
ปฏิบัติถูกตองแตไม

ครบถวน 
       

ปฏิบัติไมถูกตอง        
ไมปฏิบัติ        

ไมจําเปนตองปฏิบติั        
มีขอจํากัดในการปฏิบัติ        

4. จัดทานอนใหศีรษะอยูในแนว
ตรง (Neutral position) โดย
ปฏิบัติทันทีที่รับผูปวยจากหอง
ผาตัด และดูแลทานอนใหศีรษะ
อยูในแนวตรง ตลอด 6 ชั่วโมง
แรกภายหลังผาตัด โดยทําการ
ประเมินทานอนซํ้าอยางนอยทุก 
1 ชั่วโมง 

ปฏิบัติไดถูกตอง         
ปฏิบัติถูกตองแตไม

ครบถวน 
       

ปฏิบัติไมถูกตอง        
ไมปฏิบัติ        

ไมจําเปนตองปฏิบติั        
มีขอจํากัดในการปฏิบัติ        
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กิจกรรมการพยาบาล 
ประเมินการปฏิบัติ ระยะเวลาภายหลังผาตัด (ชั่วโมงท่ี) คะแนน

รวม/จํานวน
คร้ังของการ
ปฏิบัติ 

แรก
รับ 

1 2 3 4 5 6 

5. การประเมินอาการทางระบบ
ประสาทและการประเมิน
สัญญาณชีพทันทีที่รับผูปวยจาก
หองผาตัด และประเมินซ้ําอยาง
นอยทุก 1 ชั่วโมง 

ปฏิบัติไดถูกตอง         
ปฏิบัติถูกตองแตไม

ครบถวน 
       

ปฏิบัติไมถูกตอง        
ไมปฏิบัติ        

ไมจําเปนตองปฏิบติั        
มีขอจํากัดในการปฏิบัติ        

6. การประเมินคาความถวงจําเพาะ
ของปสสาวะ (urine specific 
gravity) โดยปฏิบัตเิมื่อมีขอบงชี้  
คือ 
- ปสสาวะออกนอยกวา 1 

ml/kg/hr 
- ปสสาวะออกมากกวา 4 

ml/kg/hr 
- กอนใหยา mannitol 
- มีคําส่ังการรักษา 

ปฏิบัติไดถูกตอง         
ปฏิบัติถูกตองแตไม

ครบถวน 
       

ปฏิบัติไมถูกตอง        
ไมปฏิบัติ        

ไมจําเปนตองปฏิบติั        
มีขอจํากัดในการปฏิบัติ        

7. ประเมินและบันทึกสมดุลของ
ปริมาณนํ้าในรางกายทันทีเมื่อ
แรกรับผูปวยจากหองผาตัดและ
ประเมินซ้ําทุก 1 
ชั่วโมงเมื่อมีขอบงช้ี คือ 
- ไดรับการผาตัดบริเวณ 

pituitary 
- เปนโรค 

Craniopharyngioma 
- มีคําส่ังการรักษา 

ปฏิบัติไดถูกตอง         
ปฏิบัติถูกตองแตไม

ครบถวน 
       

ปฏิบัติไมถูกตอง        
ไมปฏิบัติ        

ไมจําเปนตองปฏิบติั        
มีขอจํากัดในการปฏิบัติ        

8. การบันทึกและควบคุมอุณหภูมิ
กายใหอยู 

    ในเกณฑปกติ โดยปฏิบัติทันที
เมื่อแรกรับ 

     ผูปวยจากหองผาตัดและปฏิบัติ
ทุก 4  

     ชั่วโมง  

ปฏิบัติไดถูกตอง         
ปฏิบัติถูกตองแตไม

ครบถวน 
       

ปฏิบัติไมถูกตอง        
ไมปฏิบัติ        

ไมจําเปนตองปฏิบติั        
มีขอจํากัดในการปฏิบัติ        

รวมคะแนน  



Fac. of Grad. Studies, Mahidol Univ.                                                          M.N.S. (Adult Nursing) / 91 

สวนท่ี 3   แบบประเมินการเปล่ียนแปลงทางสรีรวิทยาของผูปวยศัลยกรรมประสาทระยะวิกฤต 6 
ชั่วโมงแรกภายหลังผาตัด 

คําช้ีแจง ขอความดานลางตอไปนี้ เปนการบันทึกการเปล่ียนแปลงทางสรีรวิทยาของผูปวย
ศัลยกรรมประสาทระยะวิกฤต 6 ช่ัวโมงแรกภายหลังผาตัด ซ่ึงไดขอมูลจากบันทึก
ทางการพยาบาลและผลการตรวจทางหองปฏิบัติการ โดยผูวิจัยทําการบันทึก 2 คร้ังคือ 
คร้ังท่ี 1 เม่ือแรกรับผูปวยจากหองผาตัด คร้ังท่ี 2 เม่ือครบ 6 ช่ัวโมงแรกภายหลังผาตัด  
การใหคะแนนการเปล่ียนแปลงทางสรีรวิทยาของผูปวยศัลยกรรมประสาทระยะวิกฤต 6 

ช่ัวโมงแรกภายหลังผาตัด มีเกณฑดังตอไปนี้ 
1. Mean arterial pressure (MAP) > 130 หรือ < 70 mm.Hg  1  คะแนน 
2. (A-a)DO2 > 125 mm.Hg     3  คะแนน 
3. Blood glucose > 180 mg/dl     2  คะแนน 
4. HCO3

-  < 20 mg/dl      2  คะแนน 
5. ถาคาท่ีไดไมเขาเกณฑตามนี้ให     0  คะแนน 
ถา ผลคะแนนรวมเปน 0 คะแนน หมายถึง มีการเปล่ียนแปลงทางสรีรวิทยา

อยูในเกณฑปกติ 
ถา ผลคะแนนรวมมากกวา 2 คะแนน หมายถึง มี ค ว า ม ผิ ด ป ก ติ ข อ ง ก า ร

เปล่ียนแปลงทางสรีรวิทยามาก
และมีผลตอการบาดเจ็บของสมอง
แบบทุติยภูมิ 
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การเปล่ียนแปลงทางสรีรวิทยา 
แรกรับ 

จากหองผาตัด 
6 ชั่วโมงแรก 
ภายหลังผาตัด 

ขอมูล คาคะแนน ขอมูล คาคะแนน 

1. Systolic blood pressure (SBP) 

Diastolic blood pressure (DBP) 

Mean arterial pressure (MAP) =  

[(2x diastolic) + systolic] / 3 

    

2. FiO2 

PaCO2 

PAO2 = (713 x FiO2) – PaCO2/0.85 

PaO2 

 (A-a)DO2] = PAO2–PaO2 

    

3. Blood glucose จาก dextrostrix     

4. Serum bicarbonate (HCO3
-)                 

จากคากาซในเลือด 

    

รวมคะแนน     
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คูมือการใชแบบประเมิน 
การจัดการทางการพยาบาลผูปวยศัลยกรรมประสาทระยะวิกฤต 6 ชั่วโมงแรกภายหลังผาตัด 

 
แบบประเมินการจัดการทางการพยาบาลผูปวยศัลยกรรมประสาทระยะวิกฤต 6 

ช่ัวโมงแรกภายหลังผาตัด เปนแบบประเมินการจัดการทางการพยาบาลเพ่ือลดความดันในกะโหลก
ศีรษะและการจัดการเพ่ือคงระดับความดันการกําซาบเน้ือเยื่อสมองท่ีใหกับผูปวยศัลยกรรมประสาท
ระยะวิกฤต 6 ช่ัวโมงแรกภายหลังผาตัดทุกราย โดยตองปฏิบัติอยางตอเนื่องทุก 1-4 ช่ัวโมง หรือเปน
กิจกรรมท่ีตองปฏิบัติเม่ือมีขอบงช้ี ซ่ึงมีรายละเอียดดังตอไปนี้ 

1. การจัดทานอนศีรษะสูง 30 องศา โดยปฏิบัติทันทีท่ีรับผูปวยจากหองผาตัด และ
ดูแลทานอนใหศีรษะสูง 30 องศา ตลอด 6 ช่ัวโมงแรกภายหลังผาตัด โดยทําการประเมินทานอนซํ้า
อยางนอยทุก 1 ช่ัวโมง หมายถึง เม่ือแรกรับผูปวยจากหองผาตัดใหจัดทานอนศีรษะสูง 30 องศา 
ทันทีหลังจากนั้นตองดูแลใหผูปวยอยูในทานอนศีรษะสูง 30 องศา ตลอด 6 ช่ัวโมงภายหลังผาตัด 
และตองประเมินทานอนซํ้าอยางนอยทุก 1 ช่ัวโมง ยกเวนมีขอจํากัดในการปฏิบัติทําใหไมสามารถ
จัดทานอนศีรษะสูง 30 องศา ไดแก  

1.1 มีคําส่ังการรักษาใหผูปวยนอนราบ 
1.2 มีคําส่ังการรักษาใหผูปวยอยูในทานั่งภายหลังผาตัด 
1.3 ผูปวยไดรับการทํา Lumbar puncture 
1.4 ผูปวยมีภาวะความดันโลหิตตํ่า 

2. การดูดเสมหะอยางถูกวิธีเม่ือมีขอบงช้ี หมายถึง การดูดเสมหะตองปฏิบัติตาม
ข้ันตอนดังตอไปนี้ใหถูกตองครบถวน คือ 

2.1 ประเมินขอบงช้ีในการดูดเสมหะกอนทําการดูดเสมหะ คือ 
2.1.1 ไดยินเสียงเสมหะ 
2.1.2 ผูปวยไอหรือมีเสมหะออกมาท่ีปลายทอชวยหายใจ 
2.1.3 Airway obstruction, increase work of breathing, dyspnea, cough 
2.1.4 Hypoxemia: Desaturation, diaphoresis, restlessness, tachycardia, 

arrhythmia, hypertension, cyanosis 
2.1.5 Hypercapnia โดยทราบจากผล arterial blood gas หรือ end tidal 

CO2 
2.1.6 Ventilator evidence: VT ตํ่าลง inspire time (Tin) ส้ันลง, fighting, 

airway pressure สูงข้ึน, high pressure alarm, expire VT ตํ่าลง 
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2.1.7 ตองการเก็บเสมหะสงตรวจ 
2.1.8 ผูปวยขอใหดูดเสมหะ 

2.2 ใชสายดูดเสมหะขนาดไมเกิน 2/3 ของเสนผาศูนยกลางของทอชวยหายใจ 
2.3 ใชความดันในการดูดเสมหะไมเกิน 120 mm.Hg 
2.4 ใหออกซิ เจน ท่ี มีความ เขมขน สู งร วมกับการ เ พ่ิมป ริมาตรปอด 

(hyperoxygenation and hyperinflation) ดวยเคร่ืองชวยหายใจกอนดูดเสมหะประมาณ 2-3 นาที เพื่อ
ปองกันภาวะขาดออกซิเจนในขณะดูดเสมหะ 

2.5 ใสสายดูดเสมหะเขาไปในทอชวยหายใจอยางนุมนวล จนกระท่ังสายดูด
เสมหะลงไปติดทอหลอดลมแลวจึงถอยออกใส 1 เซนติเมตร แลวจึงดูดเสมหะโดยรอบขณะ 
ดึงสายดูดเสมหะออก เพื่อปองกันการดูดเยื่อบุหลอดลมและการบาดเจ็บตอจุดใดจุดหนึ่งของ
ทางเดินหายใจ 

2.6 ทําการดูดเสมหะแตละคร้ังไมเกิน 10 วินาที 
2.7 ใหผูปวยพัก 30 วินาที กอนการดูดเสมหะคร้ังท่ีสอง 
2.8 ดดูเสมหะแตละรอบไมเกิน 2 คร้ัง 

3. การจัดทาผูปวยไมใหขอสะโพกท้ังสองขางงอเกิน 90 องศา โดยปฏิบัติทันที 
ท่ีรับผูปวยจากหองผาตัด และดูแลทานอนไมใหขอสะโพกท้ังสองขางงอเกิน 90 องศา ตลอด 6 
ช่ัวโมงแรกภายหลังผาตัด โดยทําการประเมินทานอนซํ้าอยางนอยทุก 1 ช่ัวโมง หมายถึง เม่ือรับ
ผูปวยจากหองผาตัดใหจัดทาผูปวยไมใหขอสะโพกท้ังสองขางงอเกิน 90 องศา ทันที หลังจากนั้น
ตองดูแลทานอนไมใหขอสะโพกท้ังสองขางงอเกิน 90 องศา ตลอด 6 ช่ัวโมงภายหลังผาตัด และตอง
ประเมินทานอนซํ้าอยางนอยทุก 1 ช่ัวโมง 

4. การจัดทานอนใหศีรษะอยูในแนวตรง (Neutral position) โดยปฏิบัติทันทีท่ีรับ
ผูปวยจากหองผาตัด และดูแลทานอนใหศีรษะอยูในแนวตรง ตลอด 6 ช่ัวโมงแรกภายหลังผาตัด โดย
ทําการประเมินทานอนซํ้าอยางนอยทุก 1 ช่ัวโมง หมายถึง เม่ือรับผูปวยจากหองผาตัดใหจัดทานอน
ใหศีรษะอยูในแนวตรง หลังจากนั้นตองดูแลทานอนใหศีรษะอยูในแนวตรงตลอด 6 ช่ัวโมงภายหลัง
ผาตัด และตองประเมินทานอนซํ้าอยางนอยทุก 1 ช่ัวโมง 

5. การประเมินอาการทางระบบประสาทและการประเมินสัญญาณชีพทันทีท่ีรับผูปวย
จากหองผาตัด และประเมินซํ้าอยางนอยทุก 1 ช่ัวโมง หมายถึง ใหทําการประเมินอาการทางระบบ
ประสาทและการประเมินสัญญาณชีพของผูปวยทันทีเม่ือแรกรับจากหองผาตัด และหลังจากนั้นตอง
ประเมินอาการทางระบบประสาทและประเมินสัญญาณชีพซํ้าอยางนอยทุก 1 ช่ัวโมง จนกระท่ังครบ 
6 ช่ัวโมงภายหลังผาตัด 
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6. การประเมินคาความถวงจําเพาะของปสสาวะ (urine specific gravity) เม่ือมีขอบงช้ี 
หมายถึง ใหทําการตรวจวัดคาความถวงจําเพาะของปสสาวะดวยเคร่ือง Refractometer เม่ือพบขอ
บงช้ี ดังตอไปนี้ 

6.1 ปสสาวะออกนอยกวา 1 ml/kg/hr 
6.2 ปสสาวะออกมากกวา 4 ml/kg/hr 
6.3 กอนใหยา mannitol 
6.4 มีคําส่ังการรักษา 

7. ประเมินและบันทึกสมดุลของปริมาณนํ้าในรางกายทันทีเม่ือแรกรับผูปวยจากหอง
ผาตัด และประเมินซํ้าทุก 1 ช่ัวโมงเมื่อมีขอบงช้ี หมายถึง เม่ือรับผูปวยจากหองผาตัดใหทําการ
ประเมินและบันทึกปริมาณนํ้าท่ีผูปวยไดรับและสูญเสียในหองผาตัดจนกระท่ังรับผูปวยเขารักษาใน
หอผูปวย ไอ.ซี.ยู.ประสาทศัลยศาสตร หลังจากนั้นใหประเมินและบันทึกสมดุลของปริมาณนํ้าใน
รางกายซํ้าทุก 1 ช่ัวโมง เม่ือมีขอบงช้ี ดังตอไปนี้ 

7.1 ผูปวยไดรับการผาตัดบริเวณ pituitary 
7.2 เปนโรค Craniopharyngioma 
7.3 มีคําส่ังการรักษา 

8. การบันทึกและควบคุมอุณหภูมิกายใหอยูในเกณฑปกติ โดยปฏิบัติตามข้ันตอน
ตอไปนี้ 

8.1 บันทึกอุณหภูมิกายทันทีท่ีรับผูปวยจากหองผาตัด และบันทึก ทุก 4 
ช่ัวโมง 

8.2 Keep warm เม่ืออุณหภูมิกายตํ่ากวา 36.5 OC 
8.3 รายงานแพทยเพื่อใหยาลดไขเม่ือผูปวยมีอุณหภูมิกายสูงกวา 38.3 OC 

หากประเมินการจัดการทางการพยาบาลผูปวยศัลยกรรมประสาทระยะวิกฤต 6 
ช่ัวโมงแรกภายหลังผาตัดแลวพบวา ปฏิบัติไดถูกตอง ไมจําเปนตองปฏิบัติ หรือมีขอจํากัดในการ
ปฏิบัติ ใหคะแนนเทากับ 1 คะแนน ถาประเมินแลวพบวา ปฏิบัติถูกตองแตไมครบถวน ปฏิบัติไม
ถูกตอง หรือ ไมปฏิบัติ  ใหคะแนนเทากับ 0 คะแนน คะแนนรวมของการจัดการทางการพยาบาล 
ผูปวยศัลยกรรมประสาทระยะวิกฤต 6 ช่ัวโมงแรกภายหลังผาตัดเทากับ 0-8 คะแนน 
โดยคะแนนต่ําหมายถึง ผูปวยไมไดรับการจัดการทางการพยาบาลหรือไดรับการจัดการทางการ
พยาบาลหรือไมถูกตองหรือไมครบถวน คะแนนสูงหมายถึง ผูปวยไดรับการจัดการทางการพยาบาล
อยางถูกตองและครบถวน 
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APPENDIX F 

MORE RESULTS 

 

 

Mean and standard deviation of data about physiological changes of the patients 

Data The first hour after 

surgery 

The sixth hour after 

surgery 

P-value 

Mean SD Mean SD 

PDS 3.5 2.02 2.61 1.91 .000 

- MAP 98.44 13.36 88.94 10.93 .000 

- FiO2 0.68 0.19 0.61 0.20 .004 

- PaCO2 36.87 5.32 34.91 4.87 .000 

- PaO2 219 78.33 216 73.47 .793 

- (A-a)DO2 223.30 127.17 180.53 124.92 .001 

- Blood glucose 195.08 56.96 167.84 42.22 .000 
- HCO3

- 23.26 2.58 23.57 2.89 .288 
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APPENDIX G 

PERMISSION LETTER FOR USING INSTRUMENT 
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