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In the recent paper by Farahmand et al1 a
new fully implantable telemetered intra-
cranial pressure monitoring device
(Raumedic AG, Helmbrecht, Germany) is
used to study changes in intracranial pres-
sure that occur in various positions and
with various valve settings. The patient
population studied here included 15 adult
patients with ‘communicating hydroceph-
alus’ who underwent ventriculoperitoneal
shunting using a Strata valve (Medtronic
Inc, Goleta, California, USA).

With the development of adjustable
valves for the treatment of hydrocephalus
and effective devices to prevent severely
negative intracranial pressure from
siphoning, it has become possible to make
intracranial pressure (ICP) and ICP
dynamics normal for nearly all patients
despite the fact that they cannot absorb
the cerebrospinal fluid (CSF) naturally.
The problem of defining exactly what is
meant by “normal intracranial pressure
dynamics” is controversial. To this point
it could only be studied in an intensive
care unit setting. Beginning in the late
1970s the problem of tailoring the shunt
to the needs of the individual was recog-
nised and the possibility of including an
intracranial pressure sensor and a control

mechanism for CSF flow was pursued by
a study funded by National Aeronautics
and Space Administration to study closed
loop control of intracranial pressure in
hydrocephalus. While there were proto-
types of implantable pressure sensors pro-
duced and theoretical constructs for
adjustable valves studied at that time, the
technology was not far enough advanced
to be practicable.2

The patients studied here were primar-
ily suffering from normal pressure hydro-
cephalus. The system therefore did not
include changes in the anatomy of the
patient’s central nervous system. There
would always be CSF in the ventricle and
therefore the physical principles at work
were the function of the valve, the physics
of the intracranial compartment
(Monro-Kellie hypothesis), the pressure of
the peritoneum and the hydrostatic forces
brought on by changes in position. Using
the valves the ICP was brought down in
all positions and in all settings.
Having this technology is very exciting

but would likely be even more valuable to
the younger populations of patients who
are shunted. In a study of the self-
reporting database of patients with hydro-
cephalus developed by the Hydrocephalus
Association, 73% of patients with shunts
between the ages of 18 and 45 received
their shunts before the age of 1 year. Of

these 40% suffer from severe chronic
daily headaches. While the severity of
these headaches cannot be accurately
assessed by use of the database it is clear
that the presence of a shunt over decades
carries a high cost in quality of life.3

Matching careful monitoring of ICP with
ability to change the function of that
valve will normalise CSF dynamics and
may well improve quality of life for many
productive young people. Telemetry for
patients with shunts and difficulties with
shunts is a major advance in understand-
ing that has great potential to improve the
lives of many patients.

Competing interests None.

Provenance and peer review Commissioned;
internally peer reviewed.

To cite Rekate HL. J Neurol Neurosurg Psychiatry
Published Online First: [please include Day Month Year]
doi:10.1136/jnnp-2014-308501

Received 25 May 2014
Accepted 14 June 2014

▸ http://dx.doi.org/10.1136/jnnp-2014-307873

J Neurol Neurosurg Psychiatry 2014;0:1.
doi:10.1136/jnnp-2014-308501

REFERENCES
1 Farahmand D, Qvarlander S, Malm J, et al. Intracranial

pressure in hydrocephalus: impact of shunt
adjustments and body positions. J Neurol Neurosurg
Psychiatry Published Online First: 24 Jun 2014
doi:10.1136/jnnp-2014-307873

2 Rekate HL. Closed-loop control of intracranial pressure.
Ann Biomed Eng 1980;8:521–2.

3 Rekate HL, Krantz D. Headaches in patients with
shunts. Semin Pediatr Neurol 2009;16:27–30.

Correspondence to Professor Harold L Rekate Hofstra
Northshore LIJ School of Medicine 611 Northern Blvd
Suite 150 Great Neck, NY 11021, USA; hrekate@nshs.
edu

Rekate HL. J Neurol Neurosurg Psychiatry Month 2014 Vol 0 No 0 1

Editorial commentary
 JNNP Online First, published on July 4, 2014 as 10.1136/jnnp-2014-308501

Copyright Article author (or their employer) 2014. Produced by BMJ Publishing Group Ltd under licence. 

 group.bmj.com on July 6, 2014 - Published by jnnp.bmj.comDownloaded from 

http://dx.doi.org/10.1136/jnnp-2014-307873
http://jnnp.bmj.com/
http://group.bmj.com/


doi: 10.1136/jnnp-2014-308501
 published online July 4, 2014J Neurol Neurosurg Psychiatry

 
Harold L Rekate
 
pressure in hydrocephalus
Finally, open loop control of intracranial

 http://jnnp.bmj.com/content/early/2014/07/04/jnnp-2014-308501.full.html
Updated information and services can be found at: 

These include:

References
 http://jnnp.bmj.com/content/early/2014/07/04/jnnp-2014-308501.full.html#ref-list-1

This article cites 2 articles

P<P Published online July 4, 2014 in advance of the print journal.

service
Email alerting

the box at the top right corner of the online article.
Receive free email alerts when new articles cite this article. Sign up in

Collections
Topic

 (638 articles)Pain (neurology)   �
 (380 articles)Headache (including migraine)   �

 (123 articles)Hydrocephalus   �
 
Articles on similar topics can be found in the following collections

Notes

(DOIs) and date of initial publication. 
publication. Citations to Advance online articles must include the digital object identifier 
citable and establish publication priority; they are indexed by PubMed from initial
typeset, but have not not yet appeared in the paper journal. Advance online articles are 
Advance online articles have been peer reviewed, accepted for publication, edited and

 http://group.bmj.com/group/rights-licensing/permissions
To request permissions go to:

 http://journals.bmj.com/cgi/reprintform
To order reprints go to:

 http://group.bmj.com/subscribe/
To subscribe to BMJ go to:

 group.bmj.com on July 6, 2014 - Published by jnnp.bmj.comDownloaded from 

http://jnnp.bmj.com/content/early/2014/07/04/jnnp-2014-308501.full.html
http://jnnp.bmj.com/content/early/2014/07/04/jnnp-2014-308501.full.html#ref-list-1
http://jnnp.bmj.com/cgi/collection/hydrocephalus
http://jnnp.bmj.com/cgi/collection/headache_including_migraine
http://jnnp.bmj.com/cgi/collection/pain2
http://group.bmj.com/group/rights-licensing/permissions
http://journals.bmj.com/cgi/reprintform
http://group.bmj.com/subscribe/
http://jnnp.bmj.com/
http://group.bmj.com/

	Finally, open loop control of intracranial pressure in hydrocephalus
	References


