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Acute Intracranial Problems: Ch. 57



Intracranial pressure (ICP)



Cranial vault is made up of the brain tissue 

(78%), blood supply (12%) and CSF (10%)



The Skull does not allow for expansion so the 

other 3 components must compensate for 

changes in pressures = Monroe –Kellie 

doctrine



Normal ICP 5-15 mm HG
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Fig. 57-1. Components of the brain.
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

Factors that influence ICP under normal 

circumstances:



Arterial pressure



Venous pressure



Intraabdominal and intrathoracic pressure



Posture



Temperature



Blood gases (CO2 levels)
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Regulation and Maintenance of 

Intracranial Pressure



Cerebral blood flow



Autoregulation



Cerebral perfusion pressure (CPP)



Carbon dioxide, oxygen and H+ ion concentration



Monroe-Kellie Doctrine
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Table 57-1. Calculation of Cerebral Perfusion Pressure
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Increased ICP



Increased ICP is a life-threatening situation 



Cerebral edema 



ICP > 20 mm Hg
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

Increased ICP etiology:



Lesions / tumors / abscess



Cerebral infarction



Head trauma



Obstruction to outflow (Hydrocephalus)



Systematic HTN



Head surgery 



Subarachnoid hemorrhage
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Clinical manifestations:



Any change in LOC



Decrease in GCS



Pupillary changes, change in speech



Cardiac rhythm changes



Headache
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Vomiting 



Visual changes – diplopia, blurred



Papilledema



Cushing’s triad



Respiratory changes, hyperthermia



Decrease in motor function

2012
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

DX:  
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Medical management = goals:



Maintain cerebral oxygenation



Decrease intracranial pressure



Cerebral perfusion, hyperventilation, mannitol, steroids



Maintain optimal neurological function



Prevent complications 
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Fig. 57-8. Ventriculostomy in place. CSF can be drained via a ventriculostomy when ICP exceeds the 

upper pressure parameter set by the physician. Intermittent drainage involves opening the three-way 

stopcock to allow CSF to flow into the drainage bag for brief periods (30 to 120 seconds) until the 

pressure is below the upper pressure parameters. 

ICP

, Intracranial pressure.
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Fig. 57-7. Intracranial pressure monitoring can be used to continuously measure ICP. The ICP tracing

shows normal, elevated, and plateau waves. At high ICP the P2 peak is higher than the P1 peak, 

and the peaks become less distinct and plateau.
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Fig. 57-9. 

A,

Leveling a ventriculostomy. 

B,

CSF is drained into a drainage system.
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Fig. 57-10. The LICOX brain tissue oxygen system involves a catheter inserted through an intracranial 

bolt 

(A).

The system measures oxygen in the brain (PbtO

2

), brain tissue temperature, and intracranial 

pressure (ICP) 

(B).
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

Complications of increased ICP
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Nursing Care of Patients with 

Increased ICP



Risk for Ineffective cerebral tissue perfusion
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1.

Change in vital signs

2.

Change in Level of Consciousness

3.

Decrease in urine output

4.

Posturing
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Head Injury



An insult to the brain that is capable of 

producing physical, intellectual, emotional, 

social, and vocational changes.



Includes trauma to the scalp, skull or brain



Head trauma has a high potential for a poor 

outcome
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Head Injury



Etiology



MVA 



Assaults



Falls



Sports related injury



Males > Females



Alcohol ingestion or substance abuse



Fire arms
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Fig. 57-14. Coup-contrecoup injury. After the head strikes the wall, a coup injury occurs

as the brain strikes the skull (primary impact). The contrecoup injury (the secondary impact)

occurs when the brain strikes the skull surface opposite of the site from the original impact.
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Fig. 57-13. 

A,

Raccoon eyes and rhinorrhea. 

B,

Battle’s sign (postauricular 

ecchymosis) with otorrhea. 

C,

Battle’s sign. 

D,

Halo or ring sign (see text).
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Head Trauma



Diffuse (generalized)



Concussion



Diffuse axonal injury (DAI)



Focal (localized)



Lacerations



Contusion
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Complications of head injuries



Epidural hematoma



Subdural hematoma



Acute and subacute subdural hematoma



Chronic subdural hematoma



Intracerebral hematoma
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Fig. 57-15. Locations of epidural, subdural, and subarachnoid hematomas.
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Fig. 57-16. Epidural hematoma covering a portion of the dura. Multiple small contusions

are seen in the temporal lobe.
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Brain Injury



DX – CT, MRI, PET, transcranial doppler



Management – goals:
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Brain Injury



Initial treatment:



Ventilatory support



Management of fluid balance and elimination



Monitor / manage ICP



Surgical management



rehabilitation
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Nursing Care



Risk for Ineffective cerebral tissue perfusion
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

Hyperthermia
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

Acute Pain



	

	
[image: image33.emf]2012



Impaired physical mobility
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

Anxiety
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

Risk for increased ICP
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Brain Tumors



Primary



Secondary



21,810new case each year diagnosed



13,070 deaths yearly
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Brain Tumors



“Space-occupying” lesions



Complications



Intracranial tumors –



Encapsulated



Nonencapsulated



Invasive
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

Clinical manifestations:



Vary based on location of tumor



Headache –



N/V



Cognitive impairments



Mood/ personality changes



Sensory loss



Muscle weakness



Visual changes



Seizures



Aphasia
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Fig. 57-17. 

A,

Glioblastoma. A large glioblastoma (

G

) arises from one cerebral hemisphere and

has grown to fill the ventricular system. 

B,

Meningioma. These two different sections from 

different levels in the same brain show a meningioma 

(M)

compressing the frontal lobe and 

distorting underlying brain.


	

	
[image: image40.emf]2012

Brain Tumors



Diagnostic Findings:



Management: Goal –



Radiation and / or Chemotherapy



Surgical removal = craniotomy
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Brain Tumors – Nursing Care



Risk for Impaired cerebral tissue perfusion
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

Acute pain R/T Edema or Increased ICP
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

Risk for seizure
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

Risk for increased ICP
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Craniotomy Care



Pre-op 



Post op



Complications
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Inflammatory Conditions of the Brain



Bacterial meningitis:



Spreads via CSF



Most common organisms: 



Neisseria meningitidis



Streptococcus pneumoniae
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Bacterial Meningitis



Predisposing factors:



Inflammatory process leads to
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Bacterial Meningitis



Clinical manifestations:



Complications:
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Bacterial infections



DX:  LP, CT, MRI, PET



Medical management 
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Nursing Care of Meningitis



Acute Pain


	

	
[image: image52.emf]2012



Hyperthermia
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

Risk for seizures
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

Risk for increased ICP


	

	
[image: image55.emf]A patient diagnosed with meningitis should be:

1.

Placed in a semi-private room

2.

Placed near the nurses station

3.

Placed in a dark, quiet room

4.

Placed in a trendelenburg position
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Head Injury

Etiology

MVA 

Assaults

Falls

Sports related injury

Males > Females

Alcohol ingestion or substance abuse

Fire arms















MVA and Falls are most common causes of head injury
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Brain Tumors

“Space-occupying” lesions

Complications





Intracranial tumors – 

Encapsulated

Nonencapsulated

Invasive
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Space occupyting lesion = tumor that displaces normal tissue or occupies normal tissue.  When normal tissue is compressed, blood flow is altered and necrosis can occur



ICP = tumors can produce edema leading to increased ICP and can displace brain structures.



Complications

Increased intracranial pressure

CSF blockage

Intracranial tumors – 

Encapsulated

Nonencapsulated

Invasive







Brain Tumors

o “Space-occupying lesions
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Craniotomy Care

Pre-op 



Post op

 

Complications
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A craniotomy – drill burr holes in skull then use a saw to cut between holes.  Remove flap and replace it with wires or sutures.  Bone may not be put back in because of edema and then do not position on the operative side.



Pre-op – teaching, assessment – get baseline data for comparison 





Post –op – Primary concern is preventing increased ICP.  

Maximum surgical swelling is 24-48 hours.  

Prevent surgical infection. 

Assess neuro frequently, assess ICP via ventriculostomy tube, VS, CPP, I+O, GCS, LOC, administer antiseizure meds, avoid Valsalva maneuver, HOB 30 degrees, head mid line position, assess for infection, suction only when needed.  







Assess for complications – infection, hemorrhage, respiratiory compromise (patients at risk because of avoiding activities to increase ICP like C + DB and increased ICP, DI, SIADH





Craniotomy Care
= P

Postap

5 Complcations





Increased Intracranial Pressure (ICP)
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Fig. 57-8. Ventriculostomy in place. CSF can be drained via a ventriculostomy when ICP exceeds the 

upper pressure parameter set by the physician. Intermittent drainage involves opening the three-way 

stopcock to allow CSF to flow into the drainage bag for brief periods (30 to 120 seconds) until the 

pressure is below the upper pressure parameters. ICP, Intracranial pressure.















ICP monitoring 



Ventriculostomy catheter inserted into the rightl lateral ventricle and placed to an external transducer = measures ICP, drains excess CSF and you can deliver meds via the catheter directly into the ventricle



Risk of infection with ICP monitoring – may be on prophylactic antibiotics.  Monitor insertion site for infection and temperature.

12



image1.jpeg

Three-way
stopcock

To transducer Catheter

Closed
CSF
drainage
system

g

Intraventricular catheter

e S o s R Vi e Wi








Tncreased Intracranial Pressure (ICP)






Increased Intracranial Pressure (ICP)

2012

14



Fig. 57-9. A, Leveling a ventriculostomy. B, CSF is drained into a drainage system.
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Tncreased Intracranial Pressure (ICP)
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Fig. 57-10. The LICOX brain tissue oxygen system involves a catheter inserted through an intracranial 

bolt (A). The system measures oxygen in the brain (PbtO2), brain tissue temperature, and intracranial 

pressure (ICP) (B).















Device to monitor brain tissue oxygen level.  Catheter placed in white matter of brain.  Continuous monitoring of brain tissue oxygenation.  Normal range is 20-40 mmHG.  Lower levels can indicate ischemia.
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Brain Tumors

Primary

Secondary

21,810new case each year diagnosed

13,070 deaths yearly
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Primary arises in the brain



Secondary is mets from somewhere else in body – most common



Classified by tissue origin or where they arise at – 



Unless treated all tumors lead to death whether benign or cancer due to the increase in ICP



5 year survival is 33%





Brain Tumors
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Fig. 57-7. Intracranial pressure monitoring can be used to continuously measure ICP. The ICP tracing

shows normal, elevated, and plateau waves. At high ICP the P2 peak is higher than the P1 peak, 

and the peaks become less distinct and plateau.
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Nursing Care of Meningitis

Acute Pain
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Headache is severe pain  due to inflammation of the meniges

Assess pain level

Assess VS

Encourage rest

Avoid excessive stimuli – quiet room

Dim lights – cool cloth over eyes to relieve pain

Administer pain meds – codeine is typical

Position for comfort.





Nursing Care of Meningitis
= et Pam
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Risk for seizures
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Edema and inflammation of meniges can lead to seizure activity



Will discuss later.





= Rk forsaizmess
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Risk for increased ICP



















54

Inflammation of meniges can cause increased ICP



Monitor VS

Monitor ICP

Monitor neuro status – monitor for change in LOC

HOB elevated 30 degrees

Head midline

Pain relief

Anxiety relief





= Risk for mereassd ICP





A patient diagnosed with meningitis should be:

Placed in a semi-private room

Placed near the nurses station

Placed in a dark, quiet room

Placed in a trendelenburg position
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Hyperthermia
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Reduce temp gradually to prevent shivering – which can cause a rebound effect and raise rather than lower the temperature



Increased temp can increase ICP and risk for seizure, so treat aggressively

Monitor VS

Administer Tylenol

Cooling blanket

IV fluids

I+O – diaphoresis will lead to insensible loss – increase IV fluids.  100 ml replacement for each degree over 

    100.4F

Skin care







= Hypertbermia
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Bacterial infections

DX:  LP, CT, MRI, PET



Medical management 
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Bacterial meningitis is a medical emergency

Antibiotic therapy & corticosteroids

LP & blood cultures

Anticonvulsants – seizure prevention

IV fluids

Prevent increased ICP

Fever control, pain control

Adequate nutrition

Family treatment

Prevention with vaccines



Antibiotics – for at least 10 days, high doses to pass blood brain barrier



Corticosteroids – have been found to decrease mortality rates and decrease hearing loss associated with bacterial meningitis.



LP – definitive diagnosis with organism identified for proper treatment.  C+S of CSF



IV fluids to prevent hypovolemia – sepsis, fever, dehydration



Prevent increased ICP with mannitol – osmotic diuretic to decrease brain edema – given IV, monitor I+O, neuro status, LOC, pupils



Provide quiet room, dim lights, reverse isolation for at least 24 hours after organism identified and proper antibiotic therapy given.  Treat fever with Tylenol, treat headache.



Bacterial meningitis is life threatening if not treated – develop sepsis ad organ failure.



Viral is self – limiting – supportive treatment given. – IV fluids, pain meds. – symptoms typically gone in 2 weeks.



Family prophylactic treatment is given and close contacts – rifampin usually.



Adequate nutrition to support healing



Prevention with vaccines – H. Influenza, S. Pneumonia and N. Meinigiditis. – new recommendations for Meningococcal vaccine to be given to adolescents 11-18 because high increase in infection after 10 years of age.





Bacterial infections
5% 17 cT WL PET

FRtep——
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Bacterial Meningitis

Predisposing factors:





Inflammatory process leads to

















Predisposing factors:  head injury, systemic infection, post-surgical infection, meningeal infection, anatomic defects, college dorms and people living in crowded areas.





Inflammatory process leads to increased CSF production and increased ICP.  Purulent secretions produced quickly and spread to other areas of the brain through the CSF and cover the cranial nerves and other cranial structures.  If spreads to brain tissue then edema develops and increased ICP
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Bacterial Meningitis
= Predisposing factors

= Inflammatory procass laads o
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Bacterial Meningitis

Clinical manifestations:







Complications:
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S+S: 

Nuchal rigidity, brudzinski sign, kernigs sign, photophobia,fever, headache, N/V, fever, severe headache, irritable, confusion, stuporous, semi-comatose, petechial or hemorrhagic rash, CSF cloudy, seizure, 



Complications:

Increased ICP, residual neurological dysfunction, CN dysfunction, hydrocephalus, seizures, DIC, death



Hearing loss can be permanent from CN VIII



Up to 40% of those who recover will have long term neurological deficits.



Increased ICP is major reason for the change in mental status.  ‘



Seizure develop from the edema





Bacterial Meningitis
= Clioal maniesatons

5 Complcations:
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Inflammatory Conditions of the Brain

Bacterial meningitis:

Spreads via CSF

Most common organisms: 

Neisseria meningitidis

Streptococcus pneumoniae
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Bacterial meningitis is a medical emergency – untreated 100% mortality



Definition - acute inflammation of the meningeal tissue surrounding the brain and spinal cord.  Specifically the arachnoid matter and the CSF



Organisms primarily enter to the CNS through the upper respiratory tract or the bloodstream, but can enter from direct extension via penetrating wounds of skull or sinuses.



Usually occurs in fall, winter or early spring and is usually secondary to a viral respiratory infection





= Bactenial meningiic
= Sprasdsvia CSF
= Mostcommon orgasisins:
PRt mp—
= Suptococcs pusmonis
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Brain Tumors – Nursing Care

Risk for Impaired cerebral tissue perfusion
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Monitor neurological status (LOC, GCS)

Monitor VS (maintain CPP)

Monitor ICP

Limit activities that can increase ICP (valsalva maneuver) 

Provide pain relief, sedation as needed

Elevate HOB 30 degrees, maintain head midline

Monitor effects of medications

I+O







Brain Tumors — Nursing Care
T e e
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Risk for seizure
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Seizure is a risk with brain tumor as tumor grows and compresses the neurons and brain tissue which can cause irritability to area.



Will discuss later in next chapter.





= Risk forsaizes
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Risk for increased ICP
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Tumor can cause edema to surrounding tissue which can increase ICP.



Monitor VS

Monitor ICP

Monitor neuro status – monitor for change in LOC

HOB elevated 30 degrees

Head midline

Pain relief

Anxiety relief







= Risk for mereassd ICP
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Acute pain R/T Edema or Increased ICP
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Pain from pressure of tumor on brain tissue – headache is common



Monitor VS

Monitor pain level

Administer meds to decrease pain

Distractions 

Prevent increased ICP







o Acute pain KT Edema or Incraased 1CP





Brain Tumors

2012



39

Fig. 57-17. A, Glioblastoma. A large glioblastoma (G) arises from one cerebral hemisphere and

has grown to fill the ventricular system. B, Meningioma. These two different sections from 

different levels in the same brain show a meningioma (M) compressing the frontal lobe and 

distorting underlying brain.















Tumor compresses surrounding tissues and can lead to necrosis and edema
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Brain Tumors
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Brain Tumors

Diagnostic Findings:



Management: Goal – 





Radiation and / or Chemotherapy

Surgical removal = craniotomy
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Management: Goal – remove or reduce tumor, manage increased ICP, control/prevent seizures, monitor motor or sensory deficits and cranial nerve deficits



Diagnosis - CT/MRI, PET, biopsy



Chemo is a challenge with brain tumors due to the blood brain barrier – makes some chemo drugs difficult to penetrate the brain.  Radiation – 4-5 times /week for 4-6 weeks.



Gamma knife – AKA stereotactic radiosurgery – gives high doses radiation to specific area with no damage to surrounding tissue.



Surgical removal not always possible based on location and size of tumor, invasion of tumor.  May only be able to remove some of tumor which decreases bulk and may relieve symptoms.



Radiation can be used alone or after surgery to shrink tumor size



Steroids decrease edema around tumor



Chemotherapy and radiateion can be implanted in tumor site with a wafer





Brain Tumors
Disgaostc Findings

Management: Gosl -

Radistion and  or Chemotherapy
—
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Clinical manifestations:

Vary based on location of tumor

Headache – 

N/V

Cognitive impairments

Mood/ personality changes

Sensory loss

Muscle weakness

Visual changes

Seizures

Aphasia















Vary based on location of tumor

Headache – especially at night and upon awakening

N/V – from increased ICP

Cognitive impairments – confusion, memory loss

Mood/ personality changes

Sensory loss

Muscle weakness

Visual changes
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Brain Injury

DX – CT, MRI, PET, transcranial doppler







Management – goals:
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Overall goals:

Maintain adequate cerebral oxygenation and perfusion

Maintain normothermia

Pain control

Remain free of infection

Attain maximal cognitive, motor & sensory function



Management:

Prompt recognition and treatment of hypoxia and acid-base disorders that can contribute to cerebral edema 

      (increased CO2 = vasodilation, hypoxia = acid production = vasodilation = Increased ICP

Control of ICP

Stabilize other conditions – hemorrhage, hypoxia, respiratory failure

DX – CT, MRI, PET, transcranial doppler



Prevent and control complications related to increased ICP





Brain Injury
= DX—CT, MRI, PET, wansoramial doppler

5 Mansgoment - gosls:
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Acute Pain



















32

Acute pain (headache) R/T trauma and cerebral edema

Pain and agitation increases BP and therefore increases ICP



Monitor VS

Monitor pain level

Administer meds to decrease pain

Distractions 

Prevent increased ICP







= Acute Pan
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Anxiety
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Anxiety R/T abrupt change in health status, hospital environment, and uncertain future



Calm, gentle approach with the patient to prevent anxiety and increasing BP which will increase ICP



Reduce environmental stimuli

Emotional support

Education of what to expect

Orientation to environment/ noises/ etc

Medications to relieve anxiety

Monitor VS

Prevent increased ICP



Patients may experience personality changes after brain injury – aggressive to apathy to confusion.  May take 6 months until a plateau is reached and know what permanent damage is.





o Amiaty
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Risk for increased ICP
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Risk for increased ICP R/R cerebral edema and hemorrhage



Monitor VS

Monitor ICP

Monitor neuro status – monitor for change in LOC

HOB elevated 30 degrees

Head midline

Pain relief

Anxiety relief





= Risk for mereassd ICP
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Impaired physical mobility
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Impaired physical mobility R/T decreased LOC and treatment imposed bedrest



May have long term deficits  with memory, behavior and personality changes, emotional lability.  May have physical impairments similar to a stroke.  May need long term rehabilitation



Turn and reposition Q2hours

Skin assessment

Fall risk score

Passive / active ROM

PT / OT consult

Rehab needs assessed







= Tmpaired physical mobility
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Nursing Care

Risk for Ineffective cerebral tissue perfusion
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1.  Ineffective tissue perfusion R/T interruption of CBF associated with cerebral hemorrhage, hematoma and edema.



Monitor neurological status (LOC, GCS)

Monitor VS (maintain CPP)

Monitor ICP

Limit activities that can increase ICP

Provide pain relief, sedation as needed

Elevate HOB 30 degrees, maintain head midline

Monitor effects of medications

Prevent infections from ICP monitoring site

I+O



Seizures develop in 5% of head injuries.  Most vulnerable time is in 1st week after injury.  Can get seizures years after the injury.





Nursing Care
T —————
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Hyperthermia
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Hyperthermia R/T to increased metabolism, infection and loss of cerebral integrative function secondary to possible hypothalamic injury



Hyperthermia may occur from injury to or inflammation of the hypothalamus.  Elevations in body temperature can result in increased CBF, cerebral blood volume and ICP.





Maintain normal body temperature – monitor frequently – room temps



Monitor VS

Administer meds to decrease temp

Cooling blanket

IV fluids 

I+O

Keep skin cleansed

Change linen as needed if moist

Turn and reposition Q2 hours

Skin barriers if incontinent





= Hypertbermia
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Brain Injury

Initial treatment:

Ventilatory support

Management of fluid balance and elimination

Monitor / manage ICP

Surgical management

rehabilitation
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Ventilatory support – ABC



Keep SBP > 100

Sedation / pain relief – cautious so not to mask neuro changes

Ventilators for O2 support

ICP monitoring

IV fluids – NS only – monitor I+O for DI and SIADH

Elimination – stool softeners, avoid Valsalva maneuver 

Vasoactive – keep BP stable not too high, not too low with medication if needed

Open head wounds – cover and control bleeding – do not remove any foreign object.



Surgical management – craniotomy, burr holes (emergency release of cranial pressure).



Do not suction nasopharyngeal or insert NG tube if suspect basilar fracture – meningitis can develop





Brain Injury
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Head Trauma

Diffuse (generalized)

Concussion

Diffuse axonal injury (DAI)

Focal (localized)

Lacerations

Contusion
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Concussion – a sudden transient mechanical head injury with disruption of neural activity and a change in the LOC – minor head injury.  Head trauma that may result in loss of consciousness for < 5 minutes with retrograde amnesia, no break in skull or dura, no visible signs on CT/ MRI.  Post concussion syndrome – is seen anywhere from 2 weeks to 2 months after the concussion – symptoms include persistent headache, lethargy, personality and behavioral changes, shortened attention pan, decreased short-term memory and changes in intellectual ability



DAI – wide spread axonal damage occurring after a mild, moderate, or severe TBI.  Trauma changes the function of the axon, resulting in axon swelling and disconnection.  Takes 12-24 hours to develop.  Decreased LOC, Increased ICP, decortication or decerebration, global cerebral edema.  90% will remain in vegetative state.



Contusion – bruising of the brain tissue within a focal area that maintains the integrity of the pia mater and arachnoid layers – major head trauma.  Brain tissue is damaged d/t injury.  Develops areas of hemorrhage, infarction, necrosis and edema.  Frequently occurs at the site of a fracture.  Bleeding around contusion sit is generally minimal and blood is reabsorbed slowly and therefore symptoms are slow to resolve. 



Laceration – actual tearing of the brain tissue – major head trauma surgical repair impossible due to the nature of brain tissue







Head Trauma
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Fig. 57-15. Locations of epidural, subdural, and subarachnoid hematomas.
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Fig. 57-16. Epidural hematoma covering a portion of the dura. Multiple small contusions

are seen in the temporal lobe.
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Complications of head injuries

Epidural hematoma

Subdural hematoma

Acute and subacute subdural hematoma

Chronic subdural hematoma

Intracerebral hematoma
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Epidural hematoma – forms between skull and dura mater.  Occurs n 10% of head injures associated with skull fractures.  Bleeding is arterial, which leads to rapid onset of symptoms.  Can also be venous with slower onset of symtpoms.  classic sx’s:  1) unconscious immediately after head trauma 2) awakens and is lucid 3) loss of consciousness occurs – pupil constriction on same side of hematoma 4) coma.  Treatment is craniotomy to remove blood clot.



Subdural hematoma – collection of blood in subdural space (between dura and arachnoid matter).  Venous bleeding occurs.  Slower to develop then the epidural



-Acute SDH is a result from brain or blood vessel laceration.  Can distort brain tissue leading to injury / death.  Patients are asymptomatic 24-48 hours after injury – slower onset due to venous bleeding.  Symptoms – change in LOC, unconscious, headache, coma, signs of increased ICP, pupil changes.  Craniotomy to remove clot or Burr holes to drain

-Subacute – symptoms 2-14 days after injury

-chronic SDA – common in older patients and alcoholics.  These patients have atrophy of brain tissue which leads to stretching of subdural space.  When patient falls, this space and veins are vulnerable to bleeding even if no other signs of serious injury is present.  Develops over weeks to months after injury.  Craniotomy is treatment



Intracerebral hematoma – bleeding directly into brain tissue  - usually no surgery d/t blood clot difficult to reach.







Complications of head injuries
= Epiducalbematoms.

Subdural hematoma

Acute nd subscte subdusel bematoms
= Chronic subdural hematoma
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Fig. 57-14. Coup-contrecoup injury. After the head strikes the wall, a coup injury occurs

as the brain strikes the skull (primary impact). The contrecoup injury (the secondary impact)

occurs when the brain strikes the skull surface opposite of the site from the original impact.
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Fig. 57-13. A, Raccoon eyes and rhinorrhea. B, Battle’s sign (postauricular 

ecchymosis) with otorrhea. C, Battle’s sign. D, Halo or ring sign (see text).















If clear fluid then test for glucose.  If blood in fluid don’t test with glucose strip because blood has glucose in it.  Instead look for halo sign or ring.  Place drops of fluid on 4X4 gauze or towel.  If CSF is present then blood moves to center and CSF ring on outside.

23
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Coup – countercoup – force injury to part of brain not hit by the impact.



Skull fracture – can cause serious brain injury by bruising or forcing bone fragments into tissue



Linear fracture – thin line – usually doesn’t require treatment



Depressed fracture – may be palpated



Location of a fracture –



Basilar – A type of linear fracture that involves the base of the skull.  Not seen on x-ray but may see Ecchymosis around eyes or behind ears or may see blood or CSF leakage from the ear.  Never suction nasal passages because can cause meningitis.  Test the clear fluid for glucose to determine if it is CSF.  Associated with a tear in the Dura and leakage of CSF.



Treatment of skull fractures – conservative unless depressed fracture with loose fragments – then to craniotomy to remove the bone.



Complications of skull fracture = intracranial infections, hematoma, meningeal and brain tissue damage
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LU Rl Types of Skull Fractures

Description Cause
Linear
Break in continuity of bone without Low-velocity injuries

alteration of relationship of parts

Depressed

Inward indentation of skull Powerful blow

Simple

Linear or depressed skull fracture without Low to moderate
fragmentation or communicating impact
lacerations

Comminuted
Multiple linear fractures with fragmentation Direct, high-momentum

of bone into many pieces impact
Compound
Depressed skull fracture and scalp Severe head injury
laceration with communicating -

pathway to intracranial cavity
















Clinical manifestations:

Any change in LOC

Decrease in GCS

Pupillary changes, change in speech

Cardiac rhythm changes

Headache
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1st symptom is change in LOC – lethargy, restlessness, confusion



GCS of 8 or less is a coma.  2 point drop is significant



Increased ICP can be very subtle, therefore frequent neuro assessments are needed



8
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Complications of increased ICP















Seizures

Infections

Diabetes insipidus / SIADH

Cardiac dysrhythmias

Stroke (decreased cerebral perfusion)

Death
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= Complcations of incraassd ICP





What is the first sign of increased ICP?

Change in vital signs

Change in Level of Consciousness

Decrease in urine output

Posturing

0%

0%

0%

0%
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Head Injury

An insult to the brain that is capable of producing physical, intellectual, emotional, social, and vocational changes.

Includes trauma to the scalp, skull or brain

Head trauma has a high potential for a poor outcome
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Head injury AKA Traumatic Brain Injury (TBI)



GCS < 8 upon arrival to hospital = 30-70% survival rate 

GCS > 8 = 90% survival rate



Scalp lacerations – scalp contains many blood vessels and poor constrictive abilities and therefore can profusely bleed.  Major complication of scalp laceration is infection





Head Injury
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Nursing Care of Patients with Increased ICP

Risk for Ineffective cerebral tissue perfusion
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Don’t raise HOB > 30 degrees because it can then decrease the CBF too much.



Monitor neurological status (LOC, GCS, Pupils, neuro assessment)

Monitor VS (maintain CPP)

Monitor ICP

Limit activities that can increase ICP – if need to suction - < 10 seconds and hyperoxygenate first and only 2 passes

Provide pain relief, sedation as needed

Elevate HOB 30 degrees, maintain head midline, move slowly to prevent Increased ICP.  Be careful not to raise HOB to high leading to   

     decrease in systemic BP and therefore decreased CPP

Monitor effects of medications

Prevent infections from ICP monitoring site

I+O (look for DI and SIADH)



Pupils – increased ICP leads to pressure on CN and pupils can dilate on same side of edema, as ICP continues to rise, both dilate.  Sluggish reaction to pupils can be early with increased ICP.





Increased 1CP

= T e wemp
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DX:  
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CT 

MRI

PET

EEG

cerebral angiography

transcranial Doppler

ICP measurement

No LP = herniation














Medical management = goals:

Maintain cerebral oxygenation

Decrease intracranial pressure

Cerebral perfusion, hyperventilation, mannitol, steroids

Maintain optimal neurological function

Prevent complications 
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Herniation – medical emergency – intubate.



Management 

Maintain cerebral oxygenation – keep PaO2 >100 to supply brain with O2 = intubation.  PaO2 <50 = hypoxia and lactic acid production = Increased ICP

Decrease ICP – CO2 causes vasodilation so hyperventilate the patient to blow off the CO2 and allow for vasoconstriction and therefore decreased blood flow and decreased ICP.  Keep Paco2 30-35.  Osmotic diuretics (mannitol) pulls fluid from cells (monitor I+O).  Keep HOB 30 degrees to promote venous drainage, head midline.

Maintain cerebral perfusion – need to avoid hypotension – administer isotonic fluids only (NS) no dextrose.  Vasotactive meds to keep BP up > 100, <150. (dopamine, epi, levo)

Monitor ICP – intraventricular catheters – measures CSF pressures – invasive, high risk for infection. – next slide

Sedation with barbituates, neuromusclular blocking agents may help decrease ICP

Hypertonic saline increases extracellular fluid in brain and thus decreases cerebral water content.

Steroids can be used to decrease edema with tumor and abscesses but not in head injured patients.  Monitor glucose and signs of infection
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Vomiting 

Visual changes – diplopia, blurred

Papilledema

Cushing’s triad

Respiratory changes, hyperthermia

Decrease in motor function
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Visual changes can occur when edema around CN that affect vision.



Changes in VS from edema to brainstem area



Resp changes = cheyne stokes respirations



Cushing’s triad = increased SBP with widened pulse pressure, and bradycardia with bounding strong pulse= late signs of increased ICP.  Medical emergency = impending death – notify physician.  Autoregulation is no longer working.



Pulse pressure = difference between SBP and DBP
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Regulation and Maintenance of Intracranial Pressure

Cerebral blood flow

Autoregulation

Cerebral perfusion pressure (CPP)

Carbon dioxide, oxygen and H+ ion concentration

Monroe-Kellie Doctrine
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Cerebral blood flow – the maintenance of blood flow to the brain is critical because the brain requires a constant supply of oxygen and glucose.  The brain uses 20% of the body’s oxygen and 25% of its glucose.



Autoregulation – compensatory mechanism that changes diameter of intracranial blood vessels designed to maintain a constant blood flow during changes in CP.  Autoregulation is ineffective with MAP < 50 mm HG and > 150 mm Hg



CPP is the amount of blood flow from systemic circulation required to provide adequate oxygen and glucose for brain metabolism



CPP is the pressure needed to ensure blood flow to the brain.  Normal CPP is 60-100 mm Hg.  A CPP , <50 causes ischemia  and neuronal death < 30 is incompatible with life. Normal CPP is >60 mm Hg. = cerebral perfusion pressure ; CPP = MAP - ICP



MAP – represents the average pressure during the cardiac cycle SBP +2(DBP) / 3



Factors affecting cerebral blood flow are CO2, O2 and H+ ions,  increased CO2 is a vasodilator causing increased ICP and decreased CO2 is a vasoconstrictor decreasing cerebral perfusion and thus decreasing ICP.  Hypoxia is a vasodilator and thus increases ICP.  PaO2 < 50 = vasodilation and that leads to lactic acid formation (H+ ions) which further vasodilates and increases CBF.  H+ ions cause acidosis and therefore can increase ICP



Monroe-Kellie Doctrine:

Displacement of CSF

Reduction of blood volume

Displacement of brain tissue = herniation



Displacement of CSF into the spinal subarachnoid space or altering absorption and production of CSF is the body’s first attempt to compensate for the increased ICP.



Reduction of blood volume is the second compensatory mechanism.  This is dangerous because can lead to ischemia and brain tissue damage from hypoxia.  Vasoconstriction can lead to collapse of cerebral veins.



Herniation is last compensatory mechanism – can be fatal
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Increased ICP

Increased ICP is a life-threatening situation 

Cerebral edema 

ICP > 20 mm Hg
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Increased ICP is a life-threatening situation which can be a result from an increase in any or all of the three components of the skull (brain tissue, blood, CSF)



Cerebral edema – increased accumulation of fluid in the extravascular spaces of the brain tissue.  Results in an increase in tissue volume that carries the potential for increased ICP



ICP > 20 mm Hg decreases CPP and increases risk to brain ischemia and infarction.  Leads to a poor prognosis







Increased ICP
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Increased ICP etiology:

Lesions / tumors / abscess

Cerebral infarction

Head trauma

Obstruction to outflow (Hydrocephalus)

Systematic HTN

Head surgery 

Subarachnoid hemorrhage

















Infarction leads to edema

Head trauma leads to bleeding or edema

Hydrocephalus = increased CSF

Head surgery = edema or bleeding

7
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Table 57-1. Calculation of Cerebral Perfusion Pressure
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TABLE 57-1 CALCULATION OF CEREBRAL
PERFUSION PRESSURE

CPP = MAP - ICP

MAP=DBP+1/3(SBP — DBP) or

Example: Systemic blood pressure = 122/84
MAP = 87

ICP = 12 mm Hg

CPP =85 mm Hg

SBP +2(DBP)
5

CPP, Cerebral perfusion pressure; DBP, diastolic blood pressure; ICP, intracranial pres-
sure; MAP, mean arterial pressure; SBP. systolic blood pressure.
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Fig. 57-1. Components of the brain.
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Factors that influence ICP under normal circumstances:

Arterial pressure

Venous pressure

Intraabdominal and intrathoracic pressure

Posture

Temperature

Blood gases (CO2 levels)
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Arterial pressure = increased BP

Venous pressure = increase edema

Intraabominal and intrathoracic pressure = valslaval manuever, coughing, sneezing, suctioning

Posture = lying flat increases ICP

Temperature = increases metabolic rate and therefore increases ICP

Blood gases = increase CO2 = increase ICP
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Acute Intracranial Problems: Ch. 57

Intracranial pressure (ICP)

Cranial vault is made up of the brain tissue (78%), blood supply (12%) and CSF (10%)

The Skull does not allow for expansion so the other 3 components must compensate for changes in pressures = Monroe –Kellie doctrine

Normal ICP 5-15 mm HG
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Definition of ICP - is the hydrostatic force measured in the ventricle of the brain



ICP > 20-25 can lead to damage and herniation of brain tissue.
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