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FOR PREVENTION OF HYPOXEMIA AND HYPOTENSION IN HEAD
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ABSTRACT

At emergency rooms, hypoxemia and hypotension are significant causes of
neurological deterioration that lead to mortality in head-injured patients.

For the development of a clinical nursing practice guideline (CNPG) for the
prevention of hypoxemia and hypotension in head-injured patients at emergency
rooms, an evidence-based practice model that had four phases was used. In this study
phase I-111 was developed. Phase | involved analyzing problems. It was found that
hypoxemia and hypotension are significant causes of neurological deterioration in
head-injured patients. Phase Il involved researching and analyzing the evidence.
A total of twenty studies, which were at levels I-VII, were included in the
development of clinical nursing practice guidelines. The outcomes of synthesis in
developing CNPG include 3 main issues such as assessment, nursing management and
monitoring to prevent hypoxemia and hypotension for head-injured patients at
emergency rooms by using the Advanced Trauma Life Support (ATLS®). Phase 111
involved content validation by seven experts in order to establish a CNPG with a clear
context and consistency. For phase 1V, the investigator plans to implement CNPG in
Emergency unit.

The suggestions for implementing this CNPG to nursing practice were noted.
To utilize the established CNPG, it is necessary to analyze the unit and training of
CNPG for nurse. The practice guidelines should be carried out by a multidisciplinary

team, and should be incorporated into outcome research.

KEY WORDS: HEAD INJURED PATIENT/ HYPOXEMIA/ HYPOTENSION/
CLINICAL NURSING PRACTICE GUIDELINE
66 P.
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CHAPTER I
INTRODUCTION

Background and Significance of the Study

Head injured patients who were treated at emergency room (ER) had mild head
injury around 80%, moderate head injury around 10%, and around 10% had severe
head injury (American College of Surgeons Committee on Trauma (ACS), 2004; Biros
& Heegaard, 2001; Statistics of ER, Phrae Hospital, 2006). Head injury includes
injuries of scalp laceration, skull, brain and cerebrovascular (Hickey, 2003; Marik,
Varon, & Trask, 2002; Rattanalert, 2003) that leads to have hypoxemia and
hypotension (Critchley, 2004; Manley et al., 2001; Marik et al., 2002; Rattanalert,
2003). Mortality rate of patients with hypoxemia and hypotension who were treated at
emergency room was 57% and without hypoxemia and hypotension was 27%
(Piengkaew & Peounphathom, 2002). Head injured patients in resuscitation period
who were treated at emergency room had hypoxemia as 14% and hypotension as 41%
that were the causes of increased mortality rate (Manley et al., 2001) but those
depended on the severity of head injury (Myburg, 2003). The initial assessment on
head injury and management at emergency room were quite essential (Finfer &
Cohen, 2001; Howard, 2003) because the changes on head injury condition depended
on pathology or brain damage. Appropriate proper assessment and initial management
for the head injured patients who were treated at emergency room help saving the
patient’s lives (McQuillan & Mitchell, 2002).

Hypoxemia and hypotension are significant causes of neurological
deterioration in head injured patients who were treated at emergency room. Head
injured patients who are hypoxemia can transform direct head injury that leads to have
abnormal pattern breathing from neurogenic pulmonary dysfunction (McQuillan &
Mitchell, 2002) which generated respiratory failure or apnea (Peounphathom, 2001;
Rattanalert, 2003) and airway obstruction. Head injured patients are at increased risk

of aspiration and airway obstruction from the patient’s upper airway relaxes and
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tongue could prolepses back, (McQuillan & Mitchell, 2002) , from blood, vomitus, or
other debris in their oropharynx (Biros & Heegaard, 2001). Other additional physical
conditions that cause insufficient breathing, which is hypoxemia are flail chest,
hemopneumothorax, injury of upper respiratory function and unconsciousness (Stuke,
Arrastia, Gentilello, & Shafi, 2007). The mentioned causes and pathology of brain
damage can cause the decrease of cerebral perfusion pressure (CPP), brain ischemia
by insufficient blood and oxygen supply and neurogenic dysfunction (Hickey, 2003;
Manley et al., 2001). Hypotension is occurred by blood loss from severe scalp
laceration (Turnage & Mauli, 2000) and bleeding from other organs injury (Kirby &
Menon, 2005). Blood loss offers the decreased intravascular volume that generates the
reduction of blood supply to brain (Manley et al., 2001). Hypoxemia and more brain
damage cause irreversible change and non-response to treatment of the patients
(Vincent & Berre, 2005). Prevention and immediate proper response to hypoxemia
and hypotension combining with bleeding control for the patients with head injury at
emergency room will assist less brain damage and more feasible reversible brain
function but it depends on the size, location and blood supply to brain tissue
(McQuillan & Mitchell, 2002; Thisavipath, 2000).

The goals of care for the patients with head injury who are treated at
emergency room are to keep cerebral hemodynamic and prevent hypoxemia and
hypotension by assessing breathing and protecting cervical spines (Biros & Heegaard,
2001; Finfer & Cohen, 2001; Kirby & Menon, 2005; Marik et al., 2002) including
monitoring respiratory tract and breathing with oxygen saturation < 95% (Finfer &
Cohen, 2001; Palmer et al., 2001). Head injured patients with glasgow coma scale less
than 8 have to be intubated for sufficient oxygenation (Guha, 2004; Hutchinson &
Kirkpatrick, 2002; Kirby & Menon, 2005; Palmer et al., 2001; Vincent & Berre,
2005). They had to have systolic blood pressure (SBP) over 90 mmHg and mean
arterial blood pressure (MAP) over 90 mmHg to maintain sufficiency of blood supply
to brain (Guha, 2004; Hutchinson & Kirkpatrick, 2002; Kirby & Menon, 2005; Palmer
et al., 2001; Vincent & Berre, 2005). Neurological assessment, history gathering to
verify other risk factors for instance, mechanism of injury, pre-hospital care, age,
gender, severity of the injury, underlying diseases and blood alcohol or antidepressant

level (Biros & Heegaard, 2001; Critchley, 2004; Hickey, 2003; Myburg, 2003) that
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save the head injured patients and reduce the harmful of patients’ lives (Sperry et al.,
2006; Stuke et al., 2007).

From the working experience in nursing care for head injured patients who
were treated at emergency room of Siriraj Hospital and Phrae Hospital, the nursing
care for the head injured patients at emergency room were no prioritization,
incomplete monitoring and no clinical nursing practice guideline that might cause
hypoxemia from airway obstruction and hypotension from massive blood loss. Thus
the indicators on patients with severe head injury was increased as 0.3% in 2005 and
0.2 in 2006 (Statistic of ER indicator, Phrae Hospital, 2006) that is from inadequate
neurological assessment and continuous monitoring on respiratory tract and general
condition and may cause the delayed management for head injured patients. It is
opposite from the principles of care for patients with head injury which include the
constant monitoring and document every 15 minutes with vital signs, abnormal signs
and symptoms (Guha, 2004; Hutchinson & Kirkpatrick, 2002; Kirby & Menon, 2005;
Palmer et al., 2001; Vincent & Berre, 2005), neurological signs, conscious level, those
parameters had change immediately notify to neurosurgeon for proper management
(Biros & Heegaard, 2001; Marik et al., 2002), and blood gas analysis in intubated head
injured patients (Cranshaw & Nolan, 2006; Kirby & Menon, 2006).

Current nursing care of head injured patients who were treated at emergency
room contains several practices (Finfer & Cohen, 2001; Imhof & Lenzlinger, 2005;
Moppett, 2007) even if Advance Trauma Life Support (ATLS®) is applied as a
managerial principle (Biros & Heegaard, 2001; Hutchinson & Kirkpatrick, 2002;
Kirby & Menon, 2006; Price, Suttner & Aspoas, 2003). There are varieties of care,
especially for the patients with mild head injury (Fabbri et al., 2004a; Vos et al.,
2002). Due to the evidence of mild head injury, the patients usually did not receive
immediate care and assessment (McQuillan & Mitchell, 2002, Muller et al., 2003) that
may cause insufficient oxygen supply to brain from undetectable cerebral hemorrhage.
The delayed management may increase severity of head injury and harmful of the
patient’s lives (Ingebrigtsen, Romner, & Kock-Jensen, 2000; Fabbri et al., 2004a).

The investigator is interested in the development of nursing practice guideline
for head injured patients who are treated at emergency room by applying the evidence-

based practice model of Soukup (2000) that includes problem analysis and systemic
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research synthesis. It will assist establishing the science-based nursing practice
guideline which carries the reliability and standard (Tilokskulchai, 2006). The head
injured patients who are treated at emergency room will receive initial assessment,
nursing management, constant monitoring and coordination with multidisciplinary
approach to reduce probable harm that will increase efficacy of care for head injured

patients leading to have the development on nursing practice guideline on that matter.

Main Issues

Hypoxemia and hypotension are significant causes of neurological
deterioration in head injured patients who are treated at emergency room (Critchley,
2004; Manley et al., 2001; Marik et al., 2002) because direct brain injury, airway
obstruction and other physical conditions of insufficient breathing and blood loss from
cerebral hemorrhage or other organs injury. Those generate the decreased cerebral
perfusion pressure, and imbalance of brain functions that increase severity of brain
damage. Initial assessment, nursing management and monitoring are obvious concepts
for prevention to hypoxemia and hypotension in head injured patients and will assist in

saving patient’s lives.

Purposes of the Study
To develop the clinical nursing practice guideline for prevention of hypoxemia

and hypotension in head injured patients at emergency room.

Expected Outcomes

1. To have the standard nursing practice guideline for head injured patients
who are treated at emergency room.

2. To develop quality of nursing care for head injured patients who are treated
at emergency room.

3. To increase the patient’s safety from hypoxemia and hypotension and

reduce mortality rate of head injured patients who are treated at emergency room.
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CHAPTER I
LITERATURE REVIEW

Review of Existing Literature Related to Issues of Concern
This thematic paper aims to conduct the development of a clinical nursing
practice guideline for prevention of hypoxemia and hypotension in head injured
patients at emergency room with the relevant documents and researches as follows:
1. Head injury of the patients at emergency room
1.1 Mechanism and characteristics of head injury
1.2 Severity of head injury
1.3 Pathophysiology of head injury
2. Concept of clinical nursing practice and management for head injured
patients at emergency room
2.1 Concept of clinical nursing practice for head injured patients at
emergency room
2.2 Nursing management for head injured patients at emergency room
3. Development of a clinical nursing practice guideline
3.1 Model of the development on a clinical nursing practice guideline
3.2 Development of a clinical nursing practice guideline according to

empirical evidence-based parallel

Conceptual Framework of the Study
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1. Head injury of the patients at emergency room

Head injured patients who are treated at emergency room within two hours.
Head injured-patients are defined as the patients who have head injury by direct force
to the head that cause injury to scalp, skull, brain and cerebrovascular (Hickey, 2003;
Neurosurgery Association of Thailand and Surgical College of Thailand, 1997). The
causes of head injury include car accident and motorcycle accident as 50% (Biros &
Heegaard, 2001; Hickey, 2003; Public Health News, 2000), fall as 21% found in the
elderly and children (Howard, 2003; Public Health News, 2000), violence and assaults
as 12%, and sport accident as 10% (Public Health News, 2000). Significant
characteristics of head injury are as follows:

1.1 Mechanism and characteristics of head injury

Mechanism of head injury of the patient at emergency room mostly is not from
one direct force but it is from multiple direct forces. There are two main categories of
head injury mechanism according to the character of skull after received the direct
attack (Hickey, 2003) which are contact phenomena injury and acceleration-
deceleration injuries. Mechanism of contact phenomena injury causes injury or
pathology to coup lesion, most likely with skull fracture. Cerebral hemorrhage and
brain contusion may be occurred in contra coup lesion. Mechanism of this contact
phenomena injury depends on size of the attack area, duration and direction of the
attack (Vos et al., 2002). Brain injury is from intracranial strain, which includes
compression strain and shearing strain that depends on duration and severity of the
attack force. If prolonged attack to brain is occurred, the strain will be extended to
either vertical or horizontal direction that cause concussion and diffuse axonal injury
(Hickey, 2003). If short attack to brain is happened, focal brain injury will be found
and also depends on type of acceleration between brain and skull. There are 3 types of
acceleration as angular acceleration, translational acceleration, and rotational
acceleration. Rotational acceleration is usually occurred with angular acceleration that
generates severe head injury in any injured characteristics (Hickey, 2003). As the
mechanism mentioned, head injured patients who are treated at emergency room carry
two characteristics of head injury, which are focal injury and diffuse injury (Linsay,
Bone, & Callander, 2004; Howard, 2003). Focal injury refers to head injury with

scalp laceration and skull fracture. It is mostly found linear skull fracture, depressed
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skull fracture and basilar skull fracture that have the signs and symptoms of periorbital
ecchymosis (raccoon eyes), retroauricular ecchymosis (battle’s sign) and CSF leakage
from the nose (rhinorrhea) or the ear (otorrhea) (Lindsay et al., 2004; Maartens &
Lethbridge, 2005). Skull fracture can identify severity of the head injury. Patients
with linear skull fracture have higher chance to have intracranial hemorrhage as 400
times in the conscious patient and by 20 times in the comatose patient if compare with
patients who have head injury with no skull fracture (ACS, 2004).

Intracranial lesions include focal lesion and diffuse brain injury. Focal lesion
is according to the site of epidural hematoma as 0.5% of head injury (ACS, 2004) that
is from tear of middle meninglea artery and skull fracture. Bleeding from superior
sagittal sinus and diploic veins is possibly occurred that causes hematoma in dura and
skull. The bleeding which is large in volume, fast and severe in limited area generates
rapid worsen symptom that would require immediate detection and management.
Most of treatment outcome is good because brain tissues are not damaged by
hematoma. However, the cause of classic lucid interval (talk and die) is as 20% that is
the head injured patient had verbal GCS >3 and then GCS was worse to GCS <8
within 48 hours after head injured (McQuillan & Mitchell, 2002). Injured site is
mostly found at temporal bone which is delicate that caused tear of artery and vein in
middle meninglea (Howard, 2003; Hickey, 2003). Subdural hematoma is found as
30% of sever head injured patients (ACS, 2004) that are caused by the rupture of
bridging vein (Howard, 2003) and sometimes from tearing of small surface vessels of
the cerebral cortex. Huge hematoma is usually coated on cerebral surface under
cranial dura matter with characteristic of cresecent shape (Maartens & Lethbridge,
2005). Furthermore, the brain damage underlying an acute subdural hematoma is
usually much more severe than for epidural hematoma. The brain contusion, it is
mostly found with intracerebral hematoma if there is huge bleeding at frontal and
temporal lobes, are cause from acceleration or deceleration forces of brain that causes
severe attack of brain tissue and skull. In addition, lesions can be found at cerebellum
and brain stem (ACS, 2004).

Diffuse brain injury this is usually the result from acceleration - decerelation
(Dawson & Sander, 2005; Maartens & Lethbridge, 2005) that generates 3 types of

centrifugal force according to severity for instance, mild concussion, classic
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concussion and diffuse axonal injury (Hickey, 2003). Mild concussion is defined as
temporally neurological dysfunction without loss of consciousness, may be neglected
as of slight focal neurological deficit. The patients with mild contusion may have
amnesia but full recovery is possible (Hickey, 2003). Classic concussion is a result of
severe injury from acceleration-deceleration. The patient usually has temporary loss
of consciousness and mostly has post traumatic amnesia. Duration of post traumatic
amnesia is an indication of head injured severity. The patient should return to be
conscious within 6 hours and most likely has no complication but, may have
retrograde and/or antegrade amnesia, dizziness, nausea, and depression may be found
that can be called as post-concussion syndrome (Hickey, 2003; Roth & Farls, 2000).
Diffuse axonal injury (DAI) is from nerve, white and gray matter damages (Dawson &
Sander, 2005; Maartens & Lenthbridge, 2005). Degree of severity can be separated by
lesion into 3 degrees such as mild DAI, moderate DAI and severe DAI. Mild DAI
refers to the patient be in coma after 6-24 hours of head injury with neurological
changes. Moderate DAI is that the patient will be in coma after 24 hours of head
injury. Those will be excluded if there is brain stem injury. The patients with DAI as
45% will not have full recovery. Severe DAI is found as 36%. The patients usually
have lesion at brain stem that can cause permanent disability and/or death (Hickey,
2003; Roth & Farls, 2000).

In conclusion, mechanism and characteristics of head injury in head injured
patients who are treated at emergency room include scalp injury, skull fracture and
intracranial lesions. As of contact phenomena injury and inertia mechanism injury,
intracranial lesions are in focal lesions with diffuse brain injury. This severe
pathology is from acceleration-deceleration mechanism.

1.2 Severity of Head Injury

Severity of head injury is significant to predict on the prognosis of head injured
patients at emergency room (Iankova, 2006; Stiell et al., 2001). Scoring which is used
to determine head injured patients is glasgow coma scale score, a model that is
acceptable on accuracy and rapidity. It is an index to measure on severity of head
injury, and the prediction of the outcome or prognosis after head injury (Iankova,
2006). Glasgow coma scale can be used to scale severity of head injury in head

injured patients who are alcohol drinkers in all cases. Due to the reliable outcome of
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glasgow coma scale score, the patients should be presumed that they have head injury,
neurological monitoring and recording are significantly needed (Stuke et al., 2007;
Sperry et al., 2006). The scale is based on three parameters: eye opening, verbal and
motor responses. The patient is given a score in each category, and the categories are
summed to obtain a total score. The best score that a patient can obtain is 15, and the
worst is 3. The following values are assigned to the assessment parameters (Finfer &
Cohen, 2001; Iankova, 2006; McQuillan & Mitchell, 2002)
Eye opening
Open spontaneously
Open to verbal command

Open to painful stimulus

[ ° B VS B AN

No eye opening at all
Best verbal response

Oriented

Disoriented

Inappropriate words

Incomprehensible sounds

— NN W BN~ W

No vocalisation at all
Best motor response

Obeys

Localizes pain

Withdraws; pulls away from painful stimulus but doesn’t localizes

W K~ W

Flexion; Abnormal (decorticate rigidity)

\S)

Extension (decerebrate rigidity)

No movement elicited at all 1

There are 3 degrees of head injury as follows: (ACS, 2004; Ingebrihtsen et al.,
2000)

1. Mild head injury (GCS score 14-15) refers to little head injury. The patients
are conscious and oriented. They can open eyes when call and give immediate or
slight delayed response with correct answer (Dawson & Sander, 2005). They may be
mildly confused or temporary loss of consciousness after head injury (McQuillan &

Batchelor, 2002).
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2. Moderate head injury (GCS score 9-13) is defined as medium head injury
that the patients gain confusion and less consciousness. They mostly sleep at all time.
They still have sense of deep pain stimulation and are awake when people woke them
up. They are able to follow simple command or answer simple question but they may
take time to answer. In some case, they may slightly move away to escape from pain
or make some noise with no meaning if their consciousness is worse. They usually
have history of loss of consciousness after head injury (ACS, 2004).

3. Severe head injury (GCS score 3-8) refers to worst head injury. The
patients are semiconscious or unconscious (Dawson & Sander, 2005). They are
disoriented and incomprehensible sounds. They might move all limbs away from
pain or in flexion and distension or abnormal postures or no movement of limbs
(Iankova, 2006; Finfer & Cohen, 2001).

Neurotraumatology Committee of the World Federation of Neurosurgical
Society (NCWEFS) separates mild head injury into three groups which are low risk,
medium risk and high risk groups (Fabbri et al., 2004a; Fabbri et al., 2004b;
Ingebrigtsen et al., 2001). Low risk group refers to head injured patients who have
GCS equal to 15 with no clinical finding of neurological deficit, no skull fracture and
no risk factor. Medium risk group can be head injured patients with GCS 15 with
clinical findings such as skull fracture and risk factors but no neurological deficits
found. High-risk group refers to the head injured patients with GCS 14-15 with or
without clinical findings but there are neurological deficits, skull fracture and risk
factors. The clinical findings include amnesia, diffuse headache, vomiting, and loss of
conscious. European Federation of Neurological Societies (EFNS) defines the head
injured patients into four categories as follows (Moppett, 2007; Vos et al., 2002):

Category 0 is a group of head injured patients having GCS as 15 with no loss
of conscious during or after head injury, no amnesia and no risk factor. Category 1
gains GCS as 15, loss of conscious < 30 minutes, retrograde amnesia over 1 hour and
no risk factor. Category 2 has GCS 15 combining with one risk factor. Category 3
earns GCS 13-14, loss of conscious < 30 minutes, amnesia > 1 hour and with or
without risk factor.

From the evaluation by NCWFNS in 6,444 mild head injured patients at

emergency room, there are 0.06% of low risk head injured patients with undiagnosed



Fac. of Grad. Studies, Mahidol Univ. M.N.S.(Adult Nursing) / 11

post-traumatic lesions, 2.5% of medium risk group with post-traumatic lesions, 15.6%
of high risk group: age > 60 years with a history of alcohol drinker and post-traumatic
lesions and 0.6% of high risk group with undiagnosed post-traumatic lesions (Fabbri et
al., 2004a). The high-risk patients with GCS 14 and headache are mostly found to
have intracranial lesions with the increased degree of head injury (Fabbri et al.,
2004b). The patients who have GCS 15 with unconsciousness or alteration of
consciousness, vomiting or headache may have intracranial lesions that require
monitoring on neurological signs (Ingebrigtsen et al., 2000).

Risk factors in head injured patients at emergency room include unclear or
ambiguous accident history, continued post-traumatic amnesia, retrograde amnesia
longer than 30 minutes, traumatic above clavicles including clinical signs of skull
fracture, skull base or depressed skull fracture, severe headache (Moppett, 2007; Vos
et al., 2002; Ingebrigtsen et al., 2000), projective vomiting, focal neurological deficit,
sezuire, age < 2 or > 60 years, coagulation disorders, high-energy accident and

intoxication with alcohol/drugs (Fabbri et al., 2004a; Fabbri et al., 2004b).

1.3 Pathology of Head Injury
The head injured patients at emergency room may have hypoxemia and
hypotension (Critchley, 2004; Manley et al., 2001; Marik et al., 2002) from vascular
injury, tissue injury that affect to inflammatory response, stress response and
respiratory center disturbance (Hickey, 2003; Marik et al., 2002). Pathologies of head
injury are as follows:
1.3.1 Hypoxemia
Hypoxemia refers to the decrease of partial pressure of arterial oxygen
(Pa0,) and arterial oxygen saturation value (SpO;). Its severity can be estimated into
3 degrees as mild, moderate and severe hypoxemia (McGaffigan, 1997). As head
injury, and inflammatory response system releases histamine and prostaglandin
combining with catecholamine of stress response that make vasodilatation. Slow
blood circulation combining with injury of respiratory center will generate cheyne-
strokes respiration due to injured lesions at basal ganglion or deep cerebral
hemisphere. Central neurogenic hyperventilation is from injured lesions at mid brain

and upper Pons. Apneutic respiration is from injured lesion at pons. Ataxic
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respiration is from injured lesion at medulla. Cluster respiration is from injured lesion
of lower pons or upper medulla (McQuillan & Mitchell, 2002). Additional causes of
hypoxemia are the injured organs that affect to respiration such as flail chest,
hemopneumothorax, upper respiratory tract injury and cervical spinal injury
(Peunphathom, 2000). Those can also cause hyperventilation. In unconscious head
injured patients, airway obstruction due to compressed pharyngeal tone is in common
(Cranshaw & Nolan, 2006) and also from bleeding and vomiting (Biros & Heegaard,
2001). From the mentioned causes, patients failed to inhale the oxygen into lung that
generates the decreased alveolar hypoventilation combining with slow blood
circulation from vascular injury that cause shunt effect or V,/Q mismatch leading to
have the declined hypoxemia in head injured patient. The outcomes of hypoxemia are
insufficient oxygen supply at brain and hypercapnia lead to vasodilatation and brain
damage that increase cerebral blood flow (CBF) and intracranial pressure in the result
with the decreased cerebral perfusion pressure (CPP). Brain tissue damage is from
insufficient oxygen supply, respiratory acidosis and lactic acid that cause neurological
dysfunction and death of the head injured patients (Manley et al., 2001). Thus, it is
significant to attention on immediate assessment and appropriate prevention on
hypoxemia in the head injured patients at emergency room.

The assessment of hypoxemia should be started with the assessment on
early signs and symptoms within 15-20 seconds that may have neurological changes
for instance (Greaves et al., 2006), restless, disorientation, hallucination, hypertension
(McGaftigan, 1997), respiratory rate > 18/minutes, decreased pulse rate (Greaves et
al., 2006). If there is no appropriate management on those symptoms, the evidence of
decreased pulse rate, hypotension, slow breathing and peripheral cyanosis will be
occurred as the late signs of hypoxemia. Those signs can be confirmed by blood gas
analysis that PaO, < 60 mmHg (McGaffigan, 1997), pulse oximetry (SpO,) < 95%
(Nichell et al., 2006; Palmer et al., 2001; Finfer & Cohen, 2001). Appropriate nursing
care includes opening airway and remove foreign bodies such as blood or food
residual, providing oxygen mask with reservoir 10-12 liter/minute in case the patients
can breathe by themselves (Dow, 2005). For unconscious head injured patients with
GCS < 8, nurses have to immediately notify to physician for intubation and manual

axial inline traction (Dow, 2005; Guha, 2004; Hutchinson & Kirkpatrick, 2002; Kirby
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& Menon, 2005). Sniff position should be avoided during respiratory rescue. Oxygen
saturation by pulse oxemetry should be closely monitoring as > 95% (Palmer et al.,
2001; Finfer & Cohen, 2001).

1.3.2 Hypotension

Hypotension is a status of systolic blood pressure < 90 mmHg. Head
injury causes severe scalp laceration and tear of cerebrovascular affecting to have
hemorrhage (Turnage & Mauli, 200) that decreases circulation blood volume, red
blood cells and hemoglobin. Those cause cerebral vasoconstriction from the
stimulation of sympathetic nervous system that decrease cerebral blood circulation
volume and blood supply to respiratory center. If blood pressure is low over mean
arterial blood pressure < 60 mmHg lead to impaired autoregulation (Roth & Farls,
2000) that generate the increased intracranial pressure from mass effect and the
decreased cerebral perfusion pressure (CPP) affecting to insufficient oxygenation of
brain tissue(Hickey, 2003; McQuillan & Mitchell, 2002).

Assessment of hypotension will be from signs and symptoms for
instance, tachycardia, arterial respiratory swing, delay capillary refill, source of
bleeding, oliguria, SBP < 90 mmHg (Kirby & Menon, 2005; Guha, 2004; Hutchinson
& Kirkpatrick, 2002). Nursing practice includes managing for intravenous fluid with
large needle and temperature of fluid as close as 37°C (Cranshaw & Nolan, 2006;
Dow, 2005). Intravenous fluid used should be Ringer’s lactate or normal saline,
neither 5% dextrose as it will be viscid that affect to decrease CBF from
hyperglycemia nor hypotonic fluid as it will cause brain edema from hyponatremia
(ACS, 2004). In addition, the control on SBP > 90 mmHg and MAP > 90 mmHg
should be done (Guha, 2004; Marik et al., 2002; Vincent & Berre, 2005). To have
only single symptom as hypotension in the head injured patients is slightly found.
Head injury should have other combined symptoms such as multiple fractures,
thoracic or abdominal hemorrhage (Kirby & Menon, 2005). For nursing practice, it is
necessary to have immediately investigation on blood loss and control it.

As mentioned, hypoxemia and hypotension in head injured patients at
emergency room cause of the brain damage. If there is immediate assessment and
appropriate management according to etiology and pathophysiology of head injury,

the balance of brain functions can be reserved. Thus to have clinical nursing practice
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guideline for nursing management and constant monitoring on neurological signs may

reduce the occurrence of brain injured pathology and death of head injured patients.

2 Concept of a clinical nursing practice guideline for nursing management in
head injured patients at emergency room

Head injured patients at emergency room have worse neurological changes
from progressive head injury that may cause of death in the patients. Systematic
clinical nursing practice is able to assess and prevent hypoxemia and hypotension
include reducing mortality rate of head injured patient at emergency room as follows:

2.1 Conceptual care for head injured patients at emergency room

Main objective of conceptual care for head injured patients at emergency room
is to prevent and have appropriate nursing management on hypoxemia and
hypotension. It can be done by airway clearance, respiratory support, neck
immobilization, intubated and assisted ventilation in the patients with GCS < §, blood
circulation, correction of hypotension, and neurological evaluation (Neurological
Committee of Thailand and Surgical College of Thailand, 1997). In addition,
American Association of Neurological Surgeon (AANS) and Congress of
Neurological Surgeons developed the treatment protocol for severe head injured
patients by the support from Brain trauma foundation and European Brain Injury

Consortium (EBIC) as in Table 1 below:
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Table 1: Concept of treatment protocol for head injured patients in America and

Europe

Issue

European Brain Injury
Consortium (EBIC)

Brain Trauma Foundation

Initial resuscitation

- Clear airway and maintain
neck in neural position/C-
Collar

- Endotracheal intubation

when GCS <9

- Clear airway and maintain
neck in neural position/C-
Collar

- Resuscitation as the ATLS®

principle

Oxygenation &

Ventilation

- Maintain oxygenate
saturation > 95%,
PaO,> 75 mmHg,
PaCO; =30-35 mmHg

- Maintain PaO; > 60 mmHg,
PaCO; ~ 35 mmHg

Blood pressure

- Control SBP > 120 mmHg

- Control MAP > 90

Brain specific
therapy

- Administer Mannitol (1.0
gm/kg) when the patient
patient is worse or has the
symptom of transtentorial
herniation. Ensure
normovolumia if manitol
used.

- Prohibit on prolong
hyperventilation (PCO, <
25 mmHg)

- Administer Mannitol (1.0
gm/kg) when the patient
patient is worse or has the
symptom of transtentorial
herniation. Ensure
normovolumia if manitol
used.

- Prohibit on hyperventilation
(PaCO; < 35 mmHg) within
the first 24 hours after
accident

- CT scan and imaging study
of chest, C-spine within 30

minutes

Note: from “Severe traumatic brain injury” by Finfer & cohen, 2001; “The impact on

outcomes in a community hospital setting of using the AANS Traumatic brain

injury Guidelines” by Palmer et al., 2001
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From the Table that compares on the nursing care for head injured patients,
initial resuscitation is necessary by assessing and managing airway and maintaining
neck in neural position/C-collar including keeping sufficient oxygenation and normal
blood circulation. As the comparison on the outcomes of pre and post utilization of
AANS TBI guidelines in head injured patients, the finding showed that glasgow
outcome scale after using AANS TBI guidelines was higher in the meantime medical
expenses for a group using AANS TBI guidelines was higher in each patient (Palmer
et al., 2001).

2.2 Nursing management for head injured patients at emergency room

Nursing management for head injured patients at emergency room aims to
promote adequate oxygenation and blood circulation including prevent hypoxemia and
hypotension (Howard, 2003). In the present, standard nursing care of head injured
patients at emergency room is according to the principle of Advanced Trauma Life
Support (ATLS®) that include of the 4 following phases (ACS, 2004):

1) Primary survey and resuscitation refers to an assessment and immediate
resuscitation by assessing and rescuing life with the following sequences (Critchley,
2004; Guha, 2004; Hutchinson & Kirkpatrick, 2002 ; Kirby & Menon, 2005):

Airway & C-collar include appropriate and proper assessment and
management on airway and breathing including maintaining neck in neural position/C-
collar (Biros & Heegaard, 2001; Cranshaw & Nolan, 2006; Finfer & Cohen, 2001;
Guha, 2004; Kirby & Menon, 2005; Marik et al, 2002).

Airway assessment is to evaluate and clear airway by eliminating obstructive
objects such as blood, food residual from vomiting, tooth, denture, airway edema and
relax pharyngeal tone, especially in unconscious head injured patients (Cranshaw &
Nolan, 2006; Finfer & Cohen, 2001).

Airway management: in case the patient has upper airway obstruction, clearing
up airway can be done by chin lift and jaw thrust. We should use both hands hold
bilateral lower jaw and push outward to lift up mandible. For the patient with
suspicious of neck injury, head tilt is seriously prohibited (Cranshaw & Nolan, 2006;
Sangchot, 2004). If airway obstruction is from blood or vomiting, the suction should
be done to clear airway (Guha, 2004; Kirby & Menon, 2005). For unconscious head

injured patients with the suspected basal skull fracture, oropharyngeal airway should
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be inserted. For conscious head injured patients, nasopharyngeal airway should be
inserted. Oropharyngeal airway will cause vomiting or aspiration (Kirby & Menon,
2005; Sangchot, 2004).

Breathing: Breathing assessment includes capability to breath or the need of
breathing assistance (Cranshaw & Nolan, 2006) that involves with breathing pattern,
respiratory rate, chest movement, abnomral breathing sound and oxygen saturation
measured by pulse oximetry (normal SpO; > 95%) (Marik et al., 2002; Palmer et al.,
2001; Unhasuta, 2006).

For nursing management point of view, if the patient shows full recovery,
oxygen mask with reservoir bag 10-12 liter/minute will be provided (Dow, 2005). If
the patient has inadequate oxygenation, ventilation assistance by self-inflating bag
with O, 100% should be given that will help breathing through the mask by sealing the
mask with face and pressing the bag to maintain assisting ventilation pressure < 20
cmH,0 and low inspiratory flow rate which is slow pressing bag with inspire time < 1
second. The nurse who assists physician should prepare all necessary equipment for
intubation. During intubation, the nurse should keep the patient’s head and neck in
neural position. In case C-collar is taking off, the nurse should provide manual axial
inline traction at all time of intubation and avoid sniff position for suspected C-spine
injured patients. Oxygen saturation rate should be monitored and not lower than 95%
and ventilate PaCO; = 35 mmHg (Dow, 2005; Sangchot, 2004).

Circulation: Assessment on blood circulation can be done by evaluating the
signs and symptoms of the patients for instance, tachycardia, arterial respiratory
swing, delay capillary refill, source of bleeding and systolic blood pressure < 90
mmHg (Kirby & Menon, 2005; Marik et al., 2002). It aims to verify the cause of
hypotension because it is rarely only single cause of head injury generating
hypotension. Hypotension mostly come from combining injuries such as multiple
fracture, thoracic or abdominal hemorrhage (Guha, 2004; Hutchinson & Kirkpatrick,
2002; Kirby & Menon, 2005; Palmer et al., 2001).

Circulation management is to control hemorrhage by applying direct pressure
to the site (Cranshaw & Nolan, 2006). To maintain adequate fluid balance, Ringer’s
lactate or normal saline should the best choice, not 5% dextrose nor hypotonic

intravenous fluid because it may cause brain edema (Palmer et al., 2001). To prevent
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hypotension, maintaining SBP> 90 mmHg and MAP> 90 mmHg should be done
(Marik et al., 2002; Kirby & Menon, 2005; Vincent & Berre, 2005; Guha, 2004, Finfer
& Cohen, 2001).

Disability: Immediate assessment of neurological status is necessary to verify
present neurological signs. It should be periodically repeated to monitor and
immediate detect on neurological signs changed. Neurological assessment should be
provided immediately after cardiopulmonary stabilization (Fabbri et al., 2004a; Fabbri
et al., 2004b; Palmer et al., 2001). It should cover the following aspects:

1) Assess neurological status by using Glasgow coma scale to evaluate severity
of head injury that assist providing appropriate specific management (Critchley, 2004;
Iankova, 2006; McQuillan & Mitchell, 2002).

2) Eye and pupil signs should be assessed by evaluating both pupils size by
flashlight from end of each eye through pupil (Howard, 2003) that can identify
abnormal brain lesions. Sluggish pupils are the evidence of cranial nerve III
compression. In early stage of brain herniation, pupil sizes are unequal and large pupil
does not react to light that represent brain herniation to compress cranial nerve III.
Both pupils are equally enlarged and not react to light that mean mid brain is damaged
with hypoxemia. If both pupils are equally contracted with no reaction to light, it
refers to pons damaged. Medium dilated pupils with no reaction