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Summary

Objective. Hydrostatic devices have considerable advantages
compared to ‘‘conventional’’ di¤erential-pressure-valves concerning
overdrainage, but are thought to imply a tendency to underdrain or
to clog. The aim of this study was to evaluate the ability of the
hydrostatic gravitational Dual-Switch-Valve (DSV) to minimize
overdrainage-related complications without increasing the danger
of underdrainage.

Results. In a series of 202 adult patients with di¤erent etiologies
treated with a ventriculo-peritoneal shunt including the hydrostatic
Dual-Switch-valve (DSV), 21 cases were suspected of su¤ering
from underdrainage. Using a new algorithm we were able to di¤eren-
tiate obstruction in 6 patients from functional underdrainage in 15
cases, thus we saw an indication to reimplant a DSV with a lower
opening pressure in the latter.

Conclusion. The reasons for functional underdrainage were
multifold in our series, especially the intraperitoneal pressure is still
a ‘‘black box’’. Despite the ability of the DSV to avoid clogging
and to minimize overdrainage by its high-pressure-chamber, it re-
mains di‰cult to determine the optimal opening pressure of the
low-pressure-chamber of the DSV for ideal clinical improvement.
Therefore a new hydrostatic gravitational ‘‘programmable’’ valve
(proGAV), entitled on avoiding the disadvantages of other adjust-
able devices, has been developed and implanted in 16 patients with
promising results.
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Introduction

The �rst reports about mechanical complications
after shunting were dealing mainly with overdrainage-
related problems. But especially since the introduction
of hydrostatic valves, complications related to under-
drainage gain increasing attention. However, an un-
equivocal evaluation of underdrainage is hindered by
discrepancies in the de�nition of this entity, because
in most series ‘‘functional’’ underdrainage is mixed
with obstruction due to misplacement or kinking of

catheters, disconnection of the shunt or blocking of
the valve (Table 1). But i� t is desired to evaluate the
capability of a valve to avoid the two most important
complications of shunting, over- and underdrainage,
complications must be di¤erentiated depending on the
valve and those which are not directly related to the
function of the device itself. For example, infection
and surgical problems which include malpositioning
of the ventricular or peritoneal catheter. As expected
by the construction principle of a hydrostatic device
like the DSV, the incidence of overdrainage-related
complications was very low. However the question
arose as to whether the decrease of overdrainage is
counterbalanced by an increase of the rate of under-
drainage.

By using our de�nition o� unctional underdrainage
given in Table 1 we followed a new algorithm (Table
2) to di¤erentiate between obstruction of di¤erent
causes and functional underdrainage. Furthermore
we think it is manditory to introduce a more objective
grading system to determine the reduction of ventricu-
lar size for correlation with clinical outcome. We also
wish to stress the importance of the intraperitoneal
pressure for the function of a shunt and possible under-
drainage. Therefore in every case of revision of the
DSV implanted in the thoracic region we measured the
intraabdominal pressure via the peritoneal catheter.
Despite meticulous preoperative tests including: pres-
sure measurements while performing a lumbar Tap-
test before shunting; taking into account the etiology
of hydrocephalus; radiological features and length of
history, we could not avoid functional underdrainage
due to the choice of a high pressure setting of the pri-
marily implanted DSV. The incidence o� unctional




