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Abstract
Background In the subgroup of bedridden hydrocephalic
patients with ventriculo-peritoneal shunts and gravitational
valves, we occasionally observed persisting hydrocephalic
complaints even when mechanical or infection-related
obstruction was excluded.
Methods To investigate the cause of these hydrocephalic
symptoms, in vitro and in vivo analyses were used to
determine valve opening, intra-abdominal and hydrostatic
pressure of an Aesculap-Miethke 10/40 cm H2O gravita-
tional valve at different angles of upper body and head
inclination.
Findings Since hydrostatic pressure is lacking, the resulting
intra-ventricular pressures are shown to peak up to 27 cmH2O
in supine patients with head, but not upper body inclined.
Conclusions We conclude that in the subgroup of bedrid-
den patients with ventriculo-peritoneal shunts and gravita-
tional valves, upright posture is a prerequisite for proper
cerebrospinal fluid drainage.
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Introduction

Patients with intra-ventricular [3], traumatic [9] or aneurys-
mal post-haemorrhagic hydrocephalus frequently require
permanent shunting [4, 5, 7, 8, 14, 17–19, 21]. Usually, the

external ventricular drain is removed and a permanent shunt
inserted before the patient is mobilised. With the anticipated
recovery of neurological function, gravitational valves are
considered a good choice because they provide sufficient
drainage of cerebrospinal fluid in the upright and the supine
positions [1, 2, 6, 9–11, 13, 16, 20, 22].

However, some patients with ventriculo-peritoneal
shunts and gravitational valves required readmission to
our department with persisting hydrocephalic complaints
due to suspected shunt malfunction. Interestingly, initial
shunt testing usually did not reveal any pathological
alterations including shunt position, tube connection, CSF
cell count, CSF protein and microbiological analyses. Shunt
tap or intra-operative testing nevertheless showed increased
intra-ventricular pressure. Therefore, a lower-pressure valve
was inserted in most patients. It was noted that all patients
readmitted for suspected shunt dysfunction were predomi-
nantly bedridden because of the severity of their disease.

To elucidate determinators of intra-ventricular pressure in
these patients, in vitro and in vivo analyses were used to
define the valve opening, intra-abdominal and hydrostatic
pressure of an Aesculap-Miethke 10/40 cm H2O gravita-
tional valve at different angles of upper body and head
inclination.

Material and methods

Representative case report

A 15 year old girl jumped in front of a train to commit
suicide in July 2006. She survived, underwent decompres-
sive craniectomy and ventriculo-peritoneal shunting with an
Aesculap-Miethke 5/30 cm H2O gravitational valve. When
she was readmitted for cranioplasty three months later, she
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