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摘要:

神經外科的重症加護在近幾年來可謂發展迅速，一日千里。從傳統的限水、降腦壓的觀念，到近五到十年的腦灌注壓的重視、及之後發展出的腦氧分壓的監測，似乎正有一股不可抑扼的趨勢朝向所謂的微透析的觀念、及腦血流量的監測發展。這次的世界神經外科醫學會，與會的專家學者一致都深深的認為重症加護在過去被過度低估，未來在外科手術到了一定的極限，病患的照顧是有效降低死亡率和致殘率的重要關鍵，因此更有效的監測系統和更新針對腦部二次損傷的治療和預防會是未來發展的重點。
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[image: image1.png]The scope of NSICU

W Brain tumor surgery
W Vascular surgery
aneurysm, AVM, AOVM, spontaneous ICH
M Brain trauma
EDH, SDH, SAH, diffused axonal injury, skull fracture,
W Hydrocephalus
obstructive, communicating,
W Meningitis
bacteria, virus, aseptic
M Spinal cord injury
W Spine surgery




[image: image2.png]NSICU MANAGEMENT GOALS

0, saturation 100%
Mean arterial pressure 90-110 mm Hg
ICP< 20 mm Hg

Cerebral Perfusion Pressure (CPP=MAP-ICP)
>60mm He

HCT~ 30-33%

PaC0,=3512 mm Hg

CVP=8-14 mm Hg

avoid dextrose IV

maintain euthermia or mild hypothermia




過程:
[image: image3.png]Pattern of Insults

= Primary Injury
o Occurat the moment of impact
« Skin/Bones/Meninges/Brain/Blood vessels
= Secondary Injury
o Occurafterimpact
« Expanding hematomas
« Brain edema/swelling
« Hypoxemiallschemia/Shock
« Re-perfusion injury
» Feverlinfection

+ Electrolyte imbalance.





[image: image4.png]MANIPULATION OF ICP

Blood * Decrease cerebral metabolic demand
sedstion, analgesia, barbitrates
svoid hyperthermia
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[image: image5.png]CEREBRAL PERFUSION PRESSURE

(CPP=MAP-ICP)

Levell- There are insufficient data to support a Level |
recommendation forthis topic.

Levelll- Aggressive attempts to maintain cerebral perfusion
pressure (CPP) above 70 mm Hg with fluids and pressors
should be avoided because of the risk of adut respiratory distress
'syndrome (ARDS).

Levelll-CPP of 50 mm Hg should be avaided. The CPP value to target
lies within the range of 50~70 mm Hg, Patients with ntact
pressure autoregulation tolerate higher CPP values.

Ancillary monitoring of cerebral parameters that include blood flow,
‘oxygenation, or metabolism facilitates CPP managemen.

. Trgst CPP>60
+ Treat hypotension
+ TargetICP<20




[image: image6.png]SJVO2 MONITORING

Jugular venous oxygen saturation
Obtained from triple lumen catheter inserted into jugular bulb
Attached to pressurized system
Reflects degree of oxygen extraction by brain
Caloulated by %02 bound to 02
Normal - 55-75%
<s5%
Blood flowinsuffcintto meetrequirements > gester smaunt extected
>75%

Brain njuryso grest->unsble o extract 02
Brain desth $j102-5502

Limits
Onlysllows sampling one sideof brain
Nonspecific




心得: 

[image: image7.png]VENTILATORY STRATEGIES

= One of the most important treatments for high ICP is to
control the ABC's

« Thisis becauss hypoxemia and hypercapnia can cause the cerebral
blood vessels to dilate and raise ICP even more

= Hypoxemia can also lead to a lactic acidasis, lowering pH and causing
‘evenmore vasodilatory effects

= Hyperventilating will vasoconstrict the vessels in the brain
= Thisstrategy is used now if there are signs of brain hemiation,

= Ifthis strategy is used, be sure to g0 back to normocarbia
GRADUALLY

= NoPEEP unless explicitly needed for oxygenation
= PEEP can increase ICP

= Beespecially sure to have HOB up if using PEEP




[image: image8.png]INDICATIVE STRATEGIES OF MUSCLE RELAXANTS IN NSICU

Facilitate mechanical ventilation
Faoilitation of endotracheal intubation
Enable patient to tolerate mechanical ventilation
High pulmonary inflation pressures e.g ARDS

Hyperventilation for raised intracranial pressure
Facilitate therapeutic or diagnostic procedures
Tetanus

Status epilepticus

Reduce oxygen consumption

Abolish shivering
Removework of breathing




[image: image9.png]EXTUBATION DELAY IN PATIENTS WITH BRAIN INJURY

Conclusions

Timely extubation appears to be safe
Patients who met spontaneous ventilatory parameters had
adequate gas exchange and were cardiovascularand
neurologically stable were able to be extubated without
increased risk of

Reintubation

Preumonia

Dezth

Delayed extubation was associated with increased LOS, Cost

of hospitalization, and possibly increased morbidity and
mortality




[image: image10.png]HYPERTONIC SALINE

Advantages
Volume resuscitation
Protection of BBB integrity

Beneficial modulation of the inflammatory response by
reducing adhesion of leukocytes to endothelium

Maintenance of neuronal membrane potential
Disadvantages

Less well known agent than mannitol

Optimal dosing unknown

Unknown safe maximum serum [Na]

Qutcome concerns




[image: image11.png]GLUCOSE AND ELECTROLYTES

= Targetserum glucose <130 mg%
= Insulin drip per protocol for diabetics or hyperglycemia
= Give glucose for glucose <60 mg%

= Prevent hyperglycemia: exacerbates ischemic cerebral
damage

= Attention to electrolyte status. These patients are prone to
electrolyte abnormalities due to osmotic diuresis, cerebral
saltlosing states, SIADH and diabetes insipidus
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Level1- The use of steroids s not recommended for improving autoome or
reducing intracranial pressure (ICP). In patients with moderate or severe
traumatic brain injury (TBI), high-dose methylprednisolone is associated with
increased mortality and is contraindicated.

® Steroids not recommended.




建議事項:
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[image: image14.png]BRAIN OXYGEN MONITORING AND THRESHOLDS

Level I - There are insufficient data tosupport a Level |
recommendation for this topic.

Level Il - There are insufficient data tosupport a Level i
recommendation for this topic.

Level Il - Jugularvenous saturation (50%) or brain tissue oxygen
tension (15 mm Hg) are treatment thresholds Jugularvenous
saturation or brain tissue oxygen monitoring measure cerebral
oxygenation
Target PB02>20





[image: image15.png]NEAR-INFRARED SPECTROSCOPY

= Uses absorption characteristics
of oxy Hgh, deoxy Hgb,
= Uses the ability to penetrate
the superficial brain
= Good assessment of
cerebral oxygenation





[image: image16.png]TRANSCRANIAL DOPPLER US

TCD is a noninvasive
technique used to
determine cerebral blood
velocity in large
intracranial arteries.
Assessment of

Brain death

Reperfusion injury

Identify regions /P TBI
thatare adversely effected
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[image: image18.png]BIS (Bispectral) Display / BIS Sensor
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CLINICAL SCENARIOS

« Fever Control
« Induced Hypothermia (33 C)
~ Neuroprotection
« Early intervention
~ ICP Control
« Late salvage intervention





[image: image20.png]BLEEDING MANAGEMENT

Multi-trauma with concominant DIC
Factor replacement
Recombinantfactor Vila





