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Abstract

Shunt valves implanted in the subcutaneous tissue of brain to treat patient with hydrocephalus were numerically simulated to

investigate influence of pressure pulsation on their flow control characteristics. Shunt valves are subjected to pressure variation since

ventricles enclosing the brain are under pressure pulsation rather than uniform pressure due to blood pressure variation. We modeled

flow orifice through shunt valve and imposed pulsating pressure and valve diaphragm movement to compute flow through the valve.

The results of our study indicated that flow rate increased by 40% by introducing pressure pulsation and diaphragm movement on the

shunt valve. Our results demonstrate the pressure-flow control characteristics of shunt valves implanted above human brain may be

quite different from the characteristics obtained by syringe pump test with uniform pressure and no diaphragm movement.
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Fig. 1 Ventriculoperitoneal (VP) shunt system
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Fig. 2 Schematics of the diaphragm type shunt valve.
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Fig.3 Numerical Model for Flow Dynamic Analysis.
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Table. 1 Four Case Considered in our numerical simulation.
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Fig. 5 Comparison of flow waveform.
Table. 2 Comparison of mean and amplitude of flow waveforms
BEFFH(ce/hr) | FFIEF(cc/hr) R’
Aol 1 52.9 - -
Aol 2 50.0 9.9 1.000
Alo] 2 3 65.6 82.9 0.951
Aol 4 73.4 98.5 0.929
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