General Surgery—Neurosurgery
Neurosurgery is associated with life-threatening, life-altering, or emergent care.  Examples include MVA patient, head trauma patients; gun shot wounds, stab wounds, tumors
Identification and Evaluation of Neurological Injury or Disease

1) History of injury, illness, or symptoms

2) The physical exam of the conscious patient including – mental status exam, cranial nerve exam, sensory motor exam (including sharp, dull, position, and vibration perception), cerebellar exam (gait, balance, and finger to nose testing), and reflexes
Physical Exam of Unconscious/Altered Level of Consciousness Patient

1) Glasgow coma scale classification - A Glasgow coma score (E + M + V) = 3 to 15.  A score of 8 or less coincides with unconscious.
	Activity
	Score

	Eye Opening
	

	Spontaneous
	E4

	To speech
	3

	To pain
	2

	Nil
	1

	Best Motor Response
	

	Obeys
	M6

	Localized
	5

	Withdraws
	4

	Abnormal flexion
	3

	Extensor response
	2

	Nil
	1

	Verbal Response
	

	Oriented
	V5

	Confused conversation
	4

	Inappropriate words
	3

	Inappropriate sounds
	2

	Nil
	1


2) Response to painful stimuli

3) Babinski response – dorsiflexion of the big toe accompanied by fanning of the other toes

4) Posturing – decerebrate rigidity is posture lying in rigid extension with arms internally rotated at shoulders, forearms are pronated, wrists and fingers are flexed.  The legs are stiffly extended and plantar flexed.  Decorticate rigidity is when the upper arms are held tight to the sides with elbows, wrists, and fingers flexed.  The legs are internally rotated and plantar flexed 
5) Caloric testing – irrigate ear canal with cold water.  If motor-nerve pathways are intact, the eyes will deviate toward the cold water
6) Doll’s eye phenomenon

Neurodiagnostic Studies Useful in Evaluation of Neurological Injury and/or Disease
1) Computed tomography (CT) non-contrast or contrast studies – useful in diagnosing intracranial hemorrhage, brain contusion, pneumocephalous, foreign bodies
2) Conventional angiography

3) CT angiography

4) PET scans (positron emission tomography)

5) Lumber puncture (CSF evaluation) – readily available and cost-effective.  Good for info regarding ICP, protein and glucose content, cellular count.  Helpful in the diagnosis of MS, Guillain-Barre syndrome, and meningitis.  Contrast studies can also be performed.  Usually performed between L3-L4 but can be performed lower.  This is because the spinal cord ends there.  
6) Plain skull films

7) High resolution ultrasound

8) EEG – seizure activity, cerebral cortical function.  Used when brain death is expected.  Brain death is considered physiologic death; organs can be harvested from these patients.  
Signs and Symptoms Associated with Brain Tumor/Neurological Injury
1) May be asymptomatic 

2) Headaches

3) New onset seizures or change in seizure pattern

4) Personality changes

5) Alterations in consciousness – lethargy, coma, Babinski

6) Visual changes – diplopia, blurred, ipsilateral conjugate gaze

7) Motor and/or sensory deficits – facial droop, extremity weakness, drooling

8) Papilledema

9) Nausea

10) Dizziness

11) Epistaxis

Hematomas


Hematomas are extracerebral collections of blood.  Involves subdural hematoma is a collection of blood between the skull and dura mater.  Closer to the brain.  Identified as crescent-shaped lesions.  Divided into three types: a) acute manifests symptoms within the first 48 hours of the injury b) subacute manifest as neurological symptoms typically 3-14 days post-injury c) chronic manifest as symptoms greater than 14 days and commonly occur in young children and the elderly.  They bleed later and tend to cause more damage, leading to an increase in ICP and a shift in the hemispheres of the brain.  Chronic hematomas can be drained by making holes in the skull.  Subarachnoid hemorrhages are typically more associated with CVA then with trauma.  
Differential Diagnosis Associated with Neurological Signs and Symptoms

1) Trauma (head injury) – MVA, acceleration-deceleration injuries, penetrating injuries.  Direct brain injury includes contusion or concussion.  Also includes skull fracture and increased ICP

2) Neoplasm – space occupying lesion or hydrocephalus

3) Infectious – meningitis, encephalitis, brain abscess

4) Cerebrovascular – CVA is leading cause of death in the elderly and a major cause of disability.  Two types of CVA include hemorrhagic and ischemic.  Must take non-contrast CT scan first.  Can be normal for the first 24 hours.  TIA is often a warning sign of an impending stroke.  Re-stenosis is common in these patients.  5-15% incidence of further strokes these patients.  Others include migraines, hypertensive encephalopathy.  
5) Psychiatric disorders – depression, Alzheimer’s disease

6) Metabolic – narcotic, alcohol or drug use/abuse, medication overdose, and poisoning

7) Endogenous – endocrine, organ failure, vitamin deficiency, acid-base and fluid/electrolyte disorders

8) Syncope or postictal state

9) Congenital malformations (aneurysms) – mycotic, traumatic
Diagnostic Workup/Management/Treatment of Neurological Injury

Laboratory Workup in Conjunction with Neurodiagnostic Studies
1) Serum chemistries and electrolytes, cell profile, and U/A

2) Drug screen

3) ABG

4) PT/PTT
Epidural and Subdural Hematomas

1) Craniotomy for evacuation unless they are very thin

2) CT-guided stereotaxic aspiration 

3) Conservative

Skull Fractures

1) Closed linear fractures – no direct treatment

2) Depressed skull fractures – may require surgical elevation and debridement of any devitalized tissue
3) Compound fractures of the skull (evaluate dura injury) – perform cultures, debridement of wound, removal of foreign bodies, and elevate depressed skull fractures.  If dura is injured, needs waterproof closure (synthetic or periosteum graft)
4) Basilar skull fractures – do not require emergent surgical intervention
Penetrating Injuries of the Brain
1) Debride as above – see depressed skull fracture

Scalp Lacerations

1) Irrigation

2) Hemostasis

3) Repair
Aneurysm

1) Early management is medical depending on location, asymptomatic, or symptomatic.  Treatment is usually NOT emergent.

2) Includes clipping, glues, embolic, and/or excision of deformed vascular segment
Brain Abscesses – associated with infectious process
1) Surgery is performed to remove pus – craniotomy or CT-guided

2) Culture and sensitivity to identify organisms involved

3) Removal of fluid, pus – decreases ICP and speeds sterilization of abscess

4) Multiple abscesses are more difficult to manage and treat- especially if involved with different organisms
5) Corticosteroids may be employed with caution if significant edema
Brain Tumors
Classification

1) Intrinsic vs. extrinsic

2) Location/site – supratentorial vs. posterior fossa

3) Age at presentation – pediatric vs. adult
Adult Brain Tumors
Intrinsic


Intrinsic brain tumors arise from within the brain.  Intraparenchymal brain tumors account for 60% of primary intracranial tumors.  Types include glioblastomas, anaplastic astrocytoma, astrocytoma, oligodendroglioma, ependymoma, and Glioblastoma multiforme, which is highly malignant.

Treatment depends on clinical impression.  Includes needle biopsy, debulking, excision, radiation and/or chemotherapy

Extrinsic
Extrinsic brain tumors are almost as common as the intrinsic type.  These tumors invaginates the brain tissue and put pressure on the brain.  Diagnosis is the same.  Surgery is expected to cure a patient with an extrinsic brain tumor if the tumor can be removed completely.  Complete removal may involve significant risk.  This must be made clear to patient and documented in chart
Pediatric Brain Tumors – evaluation is often difficult.  Treated more aggressively
Types
1) Medulloblastomas 30%

2) Cerebellar astrocytomas 30%
Treatment

1) Biopsy

2) Excision

3) Chemotherapy

4) Radiation is rarely used in the pediatric population

5) Progression and approach may be accelerated due to pediatric population

