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Abstract 

Introduction Gravitational shunts (G-valves) for ventriculo-
peritoneal (VP) shunting have been available since 1996. 
We analyzed shunt complications in patients with a complete 
minimum follow-up of 5 years.

Material and Methods Between 1996 and 2002, we implanted 
282 VP G-valves in various forms of adult chronic hydroceph-
alus, of which 130 provided a complete data set with an annual 
follow-up. Adjustable and non-adjustable G-valves were used: 
the Miethke Dual-Switch valve, the Miethke GAV-valve and a 
combination of adjustable Codman-Hakim valves with the 
Miethke Shunt-Assistant. In cases of supposed mechanical shunt 
failure, the explanted shunts were examined in a bench test.

Results The total complication rate was 21%:3% shunt 
infections, 3% catheter dislocation/fracture, 5% underdrain-
age and 9% overdrainage occurred. Half of the overdrainage 
complications could be managed conservatively. Under-
drainage complications resulted from the chosen opening 
pressure being too high (n = 3), a secondary increase in 
intraperitoneal pressure (n = 2) or from “real” shunt failure 
in one case according to bench test results.

Conclusion G-valves demonstrate sufficient long-term per-
formance over multiple years, and real shunt-related compli-
cations are rare. The frequency of revision due to overdrainage 
is low (4.5%).
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Introduction

The introduction of modern shunts in hydrocephalus ther-
apy in the 1950s revolutionized hydrocephalus therapy. 
Given that they are usually necessary for the whole life of 
the patient, the fact that up to 50% of the shunts must be 
revised within 10 years after implantation (3,6,8,15) seems 
unacceptably high. The failure rates are obviously indepen-
dent of the shunt type used (1,4,9,17), as the few existing 
prospective randomized trials have demonstrated. One rea-
son for shunt revision is shunt infection that may be reduced 
with the usage of antibiotic-impregnated catheters (5). 
However, another important source of shunt failure is 
valve-related failure, with 30–70% of shunt revisions being 
due to hydraulic mismanagement (1). Classical differential 
pressure (DP) valves must overdrain in an upright position 
if their opening pressure (OP) has been chosen for suffi-
cient drainage while lying. In contrast, when choosing a 
high OP to avoid overdrainage, drainage in a lying position 
is insufficient as demonstrated by observations of poor 
clinical results (1). Most measures or technical solutions to 
overcome this obvious paradox reduce the overdrainage 
rate at the cost of increased underdrainage, and vice versa. 
Based on the basic principles that were developed two 
decades ago by S. Hakim and independently by Yamada 
(16), gravitational valves (G-valves) for ventriculo-perito-
neal and/or atrial insertion have been generally available 
since the mid-1990s. G-valves vary their OP depending on 
posture and should overcome hydraulic mismanagement 
accordingly (10,11,13). Initial experiences with G-valves 
were favorable (10–12,14), but data with longer follow-ups 
are lacking.

As one of the first neurosurgical departments worldwide 
which routinely use G-valves, we have a large body of expe-
rience regarding the long-term performance and failures of 
these valves. In a retrospective study, we analyzed the per-
formance and failures of G-valves with a minimal follow-up 
of 5 years.
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