ED Management of VP Shunt Malfunction

 In Infants and Children 
Obtain Shunt series1 and Head CT2,3
for CNS symptoms/signs4

Obtain CBC/Diff 5 & Blood Cx6 

if fever or other unexplained symptoms7


Consider abdominal imaging study 

if unexplained abdominal symptoms/signs8

Do not pump the shunt9

Do not tap shunt even if suspect shunt infection10

Neurosurgery consult 

IV Abx11 for shunt infection12

Notes:

1 Shunt series=plain radiographs of shunt valve & tubing (necessary to assess continuity of system and rule out kinking of the tube)

2 Evaluate ventricular size & compare to previous study if available.  Frequently children have abnormal baseline ventricular size even with a normally functioning shunt.  Even with a CT unchanged from baseline, early obstruction may be present.  Obstruction occurs most often in the proximal portion of the tubing during the first 2 years following shunt placement and is due to occlusion by choroid plexus, glial or ependymal tissue, or clotted blood.  Distal obstruction (due to pseudocyst formation at tip, kinking, thrombosis, or occlusion of the tip with omentum) is most common for shunts in place for > 2 years.  

Valves are an infrequent cause of shunt malfunction.

3 Consider head ultrasound if anterior fontanel is open.

4 CNS symptoms/signs=headache, vomiting, altered mental status, meningismus, seizure activity, papilledema, paralysis of upward gaze, diplopia, full/expanding fontanel, increasing head circumference (see head circumference charts for boys and girls 2-18 years adapted from Nelhaus) 

5 Note:  WBC count is normal in 25% of patients with documented shunt infection.  CSF eosinophilia has been associated with shunt infection.

6 Shunt infections are most frequently caused by Staphylococcus epidermidis followed by Staphylococcus aureus, gram-negative rods (especially in neonates), and Propionibacterium acnes. 

7 Unexplained symptoms include fever without source, poor feeding, behavior change.

8 Patients with VP shunts can present with shunt-related abdominal processes even in the absence of neurologic complaints.  Typical causes of abdominal pain include peritonitis due to infection of the distal tubing, intestinal perforation, or volvulus.

9 Pumping the shunt gives little useful information and may actually suck debris or choroid plexus into the shunt.

10 Shunt taps should be performed by neurosurgery due to risk of infecting the hardware and difficulty in interpreting CSF cell count and opening pressure.  A shunt tap is performed by inserting a small gauge needle into the shunt reservoir and may show poor proximal flow from the ventricular catheter, an elevated opening pressure, or consistent improvement in symptoms after removal of CSF.

11 Suggested IV Abx:  vancomycin (60 mg/kg/day div Q6H) + cefotaxime (300 mg/kg/day div Q6H)

12 Half of shunt infections occur in the first two weeks and 75% in the first 2 months after shunt placement.  CSF should be analyzed for cell count, gram stain/cx, protein & glucose.  Organisms on gram stain confirm infection.  There is variability in the literature regarding the acceptable number of WBCs in the cell count.  In one study, the median number of CSF WBCs was 18 cells/mm3 in non-infected patients and 79 cells/mm3 in infected patients.  In another study, 47% of infected patients with a positive CSF culture had < 20 cells/mm.3  Even with normal CSF analysis, 17% of patients may have a positive culture. 
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