Hydrocephalus, VP Shunt & Ventriculoscopic Surgery
A condition marked by an excessive accumulation of fluid resulting in dilation of the cerebral ventricles and potentially raised intracranial pressure; may also result in
enlargement of the cranium and atrophy of the brain.
ANESTHETIC CONSIDERATIONS:
•
Emergency surgery
•
Shared/remote airway
•
Increased ICP
o
Aspiration risk
o
Herniation syndromes
•
Co-exiting neurologic illness
o
Seizures
o
SAH / IVH

Adults may have unsecured airway

IVH in premature and ex-premature children
o
Tumors
o
Myelomeningocele
•
+/- pediatric patient (potentially ex-premature)
•
VP Shunt
ANESTHETIC GOALS:
•
Rapid sequence induction
•
Avoid precipitants of increased ICP → hypercarbia, hypertension, volatiles, light anesthesia, prolonged laryngoscopy
•
Maintain cerebral perfusion pressure
•
Prompt emergence and use of short acting medications to facilitate postoperative neurological assessment
HISTORY

•
•
•
•

•
•

Need to determine if acute or chronic presentation of hydrocephalus
Review surgical plan: may be revision of proximal or distal end or both (however, be prepared for revision of entire system)
Often these patients have undergone multiple shunt revisions
Also, presentation will be different depending on age group
o Young Children
 History: nausea, vomiting, irritability, poor head control, rapid head enlargement
o Older Children / Adults
 Symptoms and signs of increased ICP
 Decreased LOC
 H/A, nausea and vomiting
 Gait changes
 Parinaud’s syndrome or cranial nerve palsies
 Papilledema
May be hypovolemic with electrolyte / acid-base abnormalities due to nausea and vomiting
Evaluate for precipitating or co-existing illness
o Post-SAH / IVH → may have unsecured aneurysm
o IVH in premature and ex-premature children:
 ROP
 Bronchopulmonary dysplasia
 Apnea risk
o Seizures → anti-epileptic medications
o Tumors → may have focal neurologic defects
o Myelomeningocele

PHYSICAL

•

•

Young Children
o Fontanelle full and bulging
o Parinaud’s syndrome → sun setting eyes
o Cranial nerve palsies (CN VI)
o Hyperreflexia
o Irregular respirations with apneic spells
Older Children / Adults
o Symptoms and signs of increased ICP
 Decreased LOC
 H/A, nausea and vomiting
 Gait changes
 Parinaud’s syndrome or cranial nerve palsies
 Papilledema

INVESTIGATIONS
• CT Scan is useful to evaluate size of ventricles (compare to prior CT scan) and to look for any underlying pathology (e.g. colloid cyst)
OPTIMIZATION

•
•
•

Often you may have limited time for optimization due to urgency of procedure (which is dependent on neurological status)
Ensure adequately volume resuscitated
Discuss plan with surgeon as many options for shunting procedures:
o Ventriculostomy drain (EVD) used in acute situation
o Ventriculo-subgaleal shunts (young children)
o Ventriculo-peritoneal shunts (VPS) → most common
o Ventriculo-atrial shunt
o Ventriculo-pleural shunt

ANESTHETIC OPTIONS
• GA
ANESTHETIC SETUP
• Drugs

•

o Emergency drugs
Equipment
o Routine monitors
o Invasive monitoring not generally needed for this procedure
 Consider arterial line for those with increased ICP and HD instability
o Latex precautions for patients with myelomeningocele

MANAGEMENT OF ANESTHESIA
• Induction
o Avoid premedication
o Remote airway
o Ensure adequate positioning of airway due to large occiput
o Need to perform RSI d/t risk of aspiration with emergency surgery and ↑ ICP
 Anticholinergic premedication if increased ICP
 Avoid lidocaine in infants as has not been demonstrated to attenuate rise in ICP with laryngoscopy and has been shown to cause
cardiac arrest (Co-existing, 5th, pg 604)
o Avoid inhalational induction in children with increased ICP (Co-existing 5th)
 However, Miller 7th indicates that, “Despite the theoretical considerations, inhaled inductions using volatile agents are empirically well
tolerated, even in children with closed fontanelles.”
 The anesthetist would then quickly take over respiration (BMV) to minimize rise in PaCO2 (which should attenuate rise in CBF
provided you keep MAC of inhalational agent < 1.0)
 Obtain IV access and induce anesthesia for endotracheal intubation
 The above statement likely pertains more to more elective VP shunt insertion/revisions without significant increased ICP
 Miller would avoid inhalational technique if pt stuporous
o Have surgeon infiltrate incision with local anesthetic
o Discuss with surgeon avoiding antibiotics until system harvested (if shunt revision)
• Maintenance
o Normocapnia unless transient mild hypocapnia required for patient
o Avoid nitrous as can increase ICP and emetogenic potential
o Maintenance can be anything provided it maintains goals of anesthetic
 If inhalational agent, keep MAC < 1.0 (< 0.5 preferred)
 Avoid long acting opioids and NMB to allow for rapid emergence
• Emergence
o Extubate patient when fully awake and protecting airway
o Postoperatively, patients nursed supine to prevent subdural hematoma
VENTRICULOSCOPIC SURGERY
• Ventriculosocpic surgery is increasing in popularity for a variety of lesions, including obstructive hydrocephalus due to colloid cyst (at the foramen of
Monro) and 3rd ventriculostomy (putting a hole in the floor of the third ventricle)
• Procedure
o Ventriculoscope is introduced through standard frontal burr-hole and placed across parenchyma into lateral and third ventricle
o For 3rd ventriculostomy, hole is placed in floor of third ventricle allowing CSF to decompress into basal cisterns
o Intraventricular tumors (e.g. colloid cysts) can be resected and lesions biopsied
o Often irrigation fluid is NS but case reports of hyperkalemia if RL used
• Anesthetic Management
o Same considerations for hydrocephalus, however, these procedures are usually done semi-urgently or electively (i.e. if patients are acutely
symptomatic, would likely perform ventricular drain instead)
o Patient must not move with ventriculoscope in situ
o Autonomic instability common with stimulation of hypothalamus in floor of 3rd ventricle → Bradycardia in 41%
o Potential for hypothermia with excessive use of irrigating solution
VP SHUNT

•
•
•
•

CSF is diverted from the ventricles to the peritoneum
Proximal catheter is passed into the lateral ventricle via a burr-hole (usually on right to decrease risk of dominant hemisphere injury) while the distal catheter
is tunneled subcutaneously and placed into the peritoneum
Increased ICP, hydrocephalus
GA; take precautions for increased ICP if actually increased; minimal pain

DISPOSITION & MONITORING
• Judicious use of analgesics
• Monitor post-op neurologic function
PREGNANCY
•
Limited literature on topic
•
If hydrocephalus (and especially if increased ICP), likely want to avoid neuraxial techniques as risk of post-dural puncture leakage of CSF may precipitate
herniation
•
If have benign/idiopathic intracranial hypertension (i.e. pseudotumor cerebri), then spinal anesthesia could be anesthetic of choice as continued leakage of
CSF is beneficial
o
Likely avoid spinal if have lumboperitoneal shunt in place as theoretical loss of LA into peritoneal cavity causing inadequate anesthesia (avoid
epidural catheter as well as may damage LP shunt)… though this statement is at odds with Chestnut (see below)
o
Epidural catheterization can be successfully accomplished as well

Pre-op radiographic examination may be beneficial to avoid placing catheter/needle near lumboperitoneal shunt if present
PATHOPHYSIOLOGY
• HCP may be obstructive/non-communicating or communicating
o Obstructive:
 Block proximal to arachnoid granulations
 CT: ventricles proximal to block are enlarged while those distal to block are of normal size
o Communicating
 CSF circulation typically blocked at level of arachnoid granulations
 May also rarely be caused by excessive production of CSF (choroid plexus papilloma)
 CT will demonstrate dilation of all ventricles
• Etiologies of HCP
o Congenital
 Aqueductal stenosis
 Chiari malformation (type II > type I)
 Myelomeningocele
 Dandy-Walker malformation
o Acquired
 Infectious → post-meningitis (most common etiology of communicating HCP)
 Post-hemorrhagic (post-SAH, post-IVH)
 Tumors
 Colloid cyst of 3rd ventricle
 Posterior fossa tumors
 Pituitary tumors
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