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For decades, differential pressure valves have
been widely used in the treatment of hydro-
cephalus, although they have a relatively

high risk of complications caused by overdrainage.
Over the past few years, new treatment concepts
have found widespread acceptance for cerebro -
spinal fluid shunting. The first is the regulation
of the opening pressure with adjustable valves,
and the second is avoiding overdrainage because
of the siphoning effect of additional integration
of a hydrostatic gravitational unit to the shunt
system. Previous studies demonstrated advan-
tages of adjustable valves in shunts for the treat-
ment of hydrocephalus,1-15 whereas others
provided conflicting results.16-20

Recently, the adjustable gravitational proGAV
valve (Aesculap-Miethke, Tuttlingen/Potsdam,
Germany) was introduced into clinical prac-
tice.10,12,21 It was constructed to include both
the advantages of hydrostatic valves and to avoid
the disadvantages of other programmable devices.
It consists of an adjustable differential pressure
valve in series with an integrated gravitational
unit available with different pressure levels. The

function of the proGAV in the supine and upright
positions was previously outlined.12,21-23 The
adjustable unit of the proGAV incorporates a
locking mechanism that limits the risk of unin-
tended readjustments by exposure to magnetic
fields. This construction principle necessitates
new tools to determine the pressure setting and
to readjust the valve after releasing the brake. To
evaluate the safety and reliability of the new fea-
tures of the proGAV, a prospective, noncontrolled,
multicenter study was conducted in 10 German
neurosurgical centers.

PATIENTS AND METHODS
This study evaluates the safety and reliability of the

adjustable proGAV shunt system in clinical use in a
cohort of at least 100 patients. The study is a prospec-
tive, noncontrolled, multicenter, observational study.
Patients meeting the inclusion criteria (see below) under-
went placement of an Aesculap-Miethke proGAV shunt.
Follow-up times were 1 to 2 weeks (at discharge) and
3, 6, and 12 months after surgery. The participating
centers completed data forms and sent them to the study
coordinator. Enrollment for the study started in April
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The Adjustable proGAV Shunt: A Prospective
Safety and Reliability Multicenter Study

OBJECTIVE: To evaluate the reliability of the gravitation-assisted adjustable proGAV shunt
system with a prospective multicenter study conducted in 10 German hospitals.
METHODS: Enrollment for this observational study began in April 2005 and concluded in
February 2006. The protocol required re-examinations 3 and 6 months postoperatively
and fixed the endpoint of follow-up at 12 months after implantation. Patients with differ-
ent types of adult, juvenile, and pediatric hydrocephalus were included and 165 patients
were enrolled; 9 died and 12 had incomplete follow-up.
RESULTS: Of the assessable 144 patients, 130 completed the protocol after 12 months,
whereas 14 failed because of the need to explant the device, mainly because of infection.
In 12 patients, components of the shunt, not the valve, were revised. In 65 of the 144
patients, there were 102 readjustments of the valve in 67 incidences because of under-
drainage and in 35 because of overdrainage. In 1 case, readjustment was not possible.
Determination of pressure level with the verification instrument was safe and corre-
sponded to the required x-ray controls after adjustments. No unintended readjustments
were noted.
CONCLUSION: The proGAV is a safe and reliable device.
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