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INDICATION

The uniGAV is used for draining cerebrospinal
fluid (CSF) from the ventricles into the peritone-
um in hydrocephalus patients.

TECHNICAL DESCRIPTION

The uniGAV is a posture dependent hydroce-
phalus valve. It consists of a ball-cone unit and
a gravitational unit. This ensures that optimal
CSF drainage is achieved for each individual
patient in any body position.

ball-cone unit
(differential pressure unit)

gravitational unit

Fig.1 shows a schematic cross section of the
uniGAV.

The uniGAV is made of a solid titanium body
with a well-tried ball-cone unit integrated in its
proximal part. A spiral spring (3) defines the
opening pressure of the ball-cone unit.

The gravitational unit in the distal part contains
a tantalum ball (5), which defines the opening
pressure of this valve, and a sapphire ball (6),
which ensures the precise closure of the valve.

R
(o)

Fig. 1: Schematic cross section of the uniGAV

1 Inlet connector

2 Sapphire ball

3 Spiral spring

4 Titanium Housing
5 Tantalum ball

6 Sapphire ball

7 Outlet connector
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PHYSICS BACKGROUND

The intraventricular pressure is positive in a
healthy human in a horizontal position. To ad-
just this pressure through shunt drainage, one
has to choose the appropriate pressure range,
taking into account the abdominal cavity pres-
sure. The resulting IVP is the sum of the shunt
opening pressure and the abdominal cavity
pressure (fig. 2).

VP Intraventricular pressure

PVii Opening pressure in horizontal position
(ball-cone unit only)

PVst Opening pressure in vertical position
(ball-cone + gravitational unit)

PB Pressure in the abdominal cavity

PHyd Hydrostatic pressure

horizontal: ~ IVP = PVIi + PB
vertical: IVP = PHyd - PVst - PB

Fig. 2: Calculating the intraventricular pressure

The ventricular pressure in a healthy human in
a vertical position becomes slightly negative.
To maintain this pressure by means of shunt
drainage, the shunt opening pressure has to be
significantly higher so that the shunt can com-
pensate the hydrostatic pressure minus the
sum of the abdominal cavity pressure.
Conventional shunts open immediately as soon
as the patient stands up, which can lead to cri-
tical overdrainage.

VP

PHyd

PVst
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FUNCTION OF THE VALVE

The opening pressure of the uniGAV is com-
posed of the opening pressure of the ball-cone
unit and the opening pressure of the gravita-
tional unit.

Horizontal position

The operational principle of the uniGAV is illus-
trated in figures 3a and b.

When the patient is in lying position, the gravi-
tational unit is always open and therefore does
not present any resistance to the fluid flow.

In fig. 3a, the ball-cone valve is closed. The
drainage is blocked. In fig. 3b, the ball-cone unit
is shown in the open position. The patient‘s VP
is increased and the spring force, which other-
wise keeps the ball-cone unit closed, is over-
come. The closing ball moves out of the cone
and a gap opens to allow drainage. The ope-
ning pressure of the ball-cone valve is 7 cmH,O.

a)

b)

Fig. 3: ball-cone unit in horizontal position
a) closed b) open

Vertical position

The operation of the gravitational valve is posi-
tion-dependent. As soon as the patient moves
into an upright position, the gravitational valve
closes, the opening pressure of the uniGAV
is significantly increased and CSF drainage is
blocked (fig. 4a). Only when the sum of the IVP
and the hydrostatic pressure exceeds the ope-
ning pressure of the uniGAV, drainage will be
possible again (fig. 4b). The opening pressure of
the uniGAV in the vertical position is 27 cmH,0
and the sum of the opening pressures of both
the ball-cone valve and the gravitational valve
(weight of the tantalum ball).

The total opening pressure refers to a reference
flow of 5 ml/h. When the flow reach 20 ml/h,
the opening pressures are approximately 1-2
cmH,O higher.

a) b)

Fig. 4: Gravitational unit in vertical position
a) closed b) open

POSSIBLE SHUNT COMPONENTS

The uniGAV is available with different shunt
accessories. These variants are comprised of
a variety of components, which are described
below. There are variations for the use by child-
ren and adult hydrocephalus patients.

The borehole reservoir is positioned in the
cranial borehole. It allows measuring the in-
traventricular pressure, injecting drugs and
extracting CSF. Its solid titanium base is highly
puncture-resistant. All reservoirs are available
with integrated catheters or connectors. The
SPRUNG RESERVOIR is a special borehole
reservoir. As additional new feature of this re-
servoir CSF can be flushed towards the valve
because of a one-way valve in the bottom
of the reservoir. By this mechanism a flow
in the direction of the ventricular catheter is
avoided during the pumping procedure. The
opening pressure of the shunt system is not
increased by the implantation of the SPRUNG
RESERVOIR.

The prechamber is positioned on the cranium.
It allows measuring the intraventricular pressu-
re, injecting drugs, extracting CSF and perfor-
ming a palpatory ventricle inspection. Its solid
titanium base is highly puncture-resistant. A
puncture of the prechamber or the CONTROL
RESERVOIR should be performed as perpen-
dicular to the reservoir surface as possible
with a cannula of max. 0,9 mm. 30 times of
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punctures are able without any restrictions. A
special prechamber is the CONTROL RESER-
VOIR. As an additional new feature of this re-
servoir, CSF can be flushed towards the valve
because of a one-way valve in the proximal
inlet of the reservoir. By this mechanism a flow
in the direction of the ventricular catheter is
avoided during the pumping procedure. The
opening pressure of the shunt system is not
increased by the implantation of the CONTROL
RESERVOIR.

Warning note: Frequent pumping can lead
to overdrainage and thus to unphysiological
pressure conditions. The patient should be
informed about the risk.

Due to its tight fit on the ventricular catheter, the
deflector allows choosing the length of catheter
penetrating into the skull prior to implantation.
The ventricular catheter is deflected at a right
angle in the borehole (see chapter “Variations”).

TUBE SYSTEMS

The uniGAV has been designed to ensure the
optimal ventricular pressure. It is available as a
shunt system or as individual valve units with
or without an integrated distal catheter (internal
diameter 1.2 mm, external diameter 2.5 mm).
Individual valve units should be used with ca-
theters of approx. 1.2 mm internal diameter and
approx. 2.5 mm external diameter. The connec-
tor on the valve allows using catheters of 1.0
mm to 1.5 mm internal diameter. The external
diameter of the catheter should be about dou-
ble the internal diameter. In any case, the ca-
theters must be carefully fixed, with a ligature,
to the valve connectors. Kinks in the catheter
have to be avoided.

The provided catheters have virtually no effect
on the Pressure-flow characteristics.

SURGICAL PROCEDURE

Positioning the ventricular catheter

Several surgical techniques are available for po-
sitioning the ventricular catheter. The necessary
skin incision should be carried out, preferably,
in the shape of a lobule pedicled towards the
draining catheter. To avoid CSF leakage, care
should be taken that the dura opening is kept

as small as possible after applying the borehole.
The ventricular catheter is stiffened by the intro-
ducing stylet supplied with the product.

The uniGAV is available in different shunt vari-
ants:

When using a uniGAV SHUNTSYSTEM with
borehole reservoir or SPRUNG RESERVOIR,
the ventricular catheter is implanted first. Once
the introducing stylet has been removed, the
patency of the ventricular catheter can be te-
sted by checking if CSF is dripping out. The ca-
theter is shortened and the borehole reservoir is
connected, with the connection secured with a
ligature. The skin incision should not be located
directly above the reservoir.

The uniGAV SHUNTSYSTEM with prechamber
or CONTROL RESERVOIR comes with a de-
flector. This deflector is used for adjusting the
position of deflection before implantation of the
ventricular catheter. The catheter is deflected;
the prechamber is put into place. The position
of the ventricular catheter should be inspected
again by postoperative CT or MR imaging.

Positioning the valve

The uniGAV is a posture-dependent shunt.
Therefore, care must be taken that the valve is
implanted parallel to the body axis. A suitable
implantation site is behind the ear. The site of
the implantation has no influence to the function
of the valve.

After the skin incision and tunneling under the
skin, the catheter is pushed forward, from the
borehole to the intended shunt implantation
site. The catheter is shortened, if necessary,
and secured at the uniGAV with a ligature. The
shunt should not be located directly under the
skin incision.

The valve is marked with an arrow pointing in
the direction of flow (arrow pointing to distal or
downward).

Caution: We recommend for the connection
of a catheter the use of armored clamps.
Frequent pumping of a reservoir can lead
to overdrainage and thus to unphysiological
pressure conditions. The patient should be
informed about the risk.

Positioning the peritoneal catheter

The access site for the peritoneal catheter is left
to the surgeon’s discretion. It can be applied
e. g. para-umbilically in a horizontal direction
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or transrectally at the height of the epigastrium.
Various surgical techniques are available for po-
sitioning the peritoneal catheter.

We recommend pulling through the peritoneal
catheter, by means of a subcutaneous tunne-
ling tool and perhaps with an auxiliary incision,
from the shunt to intended position of the ca-
theter. The peritoneal catheter, which is usually
securely attached to the uniGAV, has an open
distal end, but no wall slits. Following the expo-
sure of, and the entry into, the peritoneum using
a trocar, the peritoneal catheter (shortened, if
necessary) is pushed forward into the open
space in the abdominal cavity.

PREOPERATIVE VALVE TEST

Isotonic sterile sodium chloride solution

Fig. 5: Patency test

The uniGAV can be filled by aspiration through
a sterile, single-use syringe attached to the di-
stal end of the catheter. The proximal end of
the valve is immersed in a sterile, physiological
saline solution. The valve is patent if fluid can be
extracted in this way (see Fig. 5).

Caution: Pressure admission through the
single-use syringe should be avoided, both
at the proximal and the distal end.
Contaminations in the solution used for the
test can impair the product’s performance.

PRESSURE-FLOW CHARACTERISTICS

The following diagrams show the pressure-flow
characteristics of the adjustable valve of the
uniGAV for the pressure settings 7/27 cmH,0.
The total opening pressure refers to a reference
flow of 5 mli/h. When the flowrates reach 20
ml/h, the opening pressures are approximately
1-2 cmH,0 higher.

30 ™ horizontal pressure range 27 cmHZO

T
10 L

vertical pressure range 7 cmHZO

5
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flow (mi/h)

pressure (cmH,,0)
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Fig. 6: Pressure-flow characteristics for the pressure
settings of the uniGAV

RE-IMPLANTATION

Under no circumstances should products
that have had previously been implanted in
a patient be subsequently reimplanted in
another, because a successfull deconta-
mination of the device cannot be reached
without functional degradation.

SAFETY MEASURES

The patients must be carefully monitored after
the implantation. Reddening of the skin and
inflammation in the area of the drainage tissue
could indicate infections at the shunt system.
Symptoms such as headache, dizzy spells,
mental confusion or vomiting are common oc-
currences in cases of shunt dysfunction. Such
symp-toms, as well as shunt system leakage,
necessitate the immediate replacement of the
shunt component responsible or of the entire
shunt system.

COMPATIBILITY WITH DIAGNOSTIC
PROCEDURES

MRI examinations with field strengths of up to
3.0 tesla and CT examinations can be carried
without endangering or impairing the function-
ality of the shunt.

The uniGAV is MR Conditional (ASTM F2503-
08). All components are visible via X-ray. The
provided catheters are MRI Safe. Reservoirs,
deflectors and connectors are MR Conditional.
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POSTOPERATIVE VALVE TEST

The uniGAV has been designed as a safe and
reliable unit even without the provision of a
pumping device. However, there are ways of
testing the valve if a shunt system with a prech-
amber or a borehole reservoir is used. Valve
tests can be carried out by flushing or pressure
measurements.

FUNCTIONAL SAFETY

The valves have been designed for long-term
reliable and precise operation. Still, the possibi-
lity that the shunt system needs to be replaced
for technical or medical reasons, cannot be ex-
cluded. The valve and the valve system are able
to resist positive and negative pressure up to
200 cmH,0 during and after implantation.

STERILISATION

The products are sterilised with steam under
closely monitored conditions. The double wrap-
ping in sterile bags ensures sterility for a period
of five years. The expiry date is printed on the
wrapping of each individual product. Products
taken from a damaged wrapping must not be
used under any circumstances.

RESTERILSATION

The functional safety and reliability of resterilized
products cannot be guaranteed, therefore re-
sterilisation is not recommended.

NOTE ON THE INSTRUCTIONS FOR USE

The descriptions and explanations given in this
document are based on the clinical experience
available to date. It is for the surgeon to deci-
de if surgical procedures should be changed
according to his or her experience and to sur-
gical practice.

MEDICAL PRODUCTS CONSULTANT

In compliance with the requirements of the
European law MDD 93/42/EEC, Christoph
Miethke GmbH&Co. KG names medical pro-
duct consultants as the individuals to be
addressed with all queries concerning the pro-
ducts:

Dipl.-Ing. Christoph Miethke
Dipl.-Ing. Roland Schulz

Christoph Miethke GmbH & Co. KG
Ulanenweg 2

D-14469 Potsdam

Phone: +49(0) 7000 6438453 or
Phone: +49(0) 331620830
Fax: +49(0) 331620 83 40
e-mail: info@miethke.com

Please address any enquiries to:
AESCULAP AG

Am Aesculap Platz

D-78532 Tuttlingen

Phone: +49 (0) 7461 959
Fax: +49 (0) 7461 95 26 00
e-mail: informat...._.2sculap.de

Service address in the US
AESCULAP Inc.

Attn. AESCULAP Technical Services
615 Lambert Pointe Road
Hazelwood, MO, 63042

AESCULAP Repair Hotline
Phone: +1 (800) 214-3392
Fax: +1(314) 895-4420

Distributor in the US/ Contact in Canada
AESCULAP Inc.

3773 Corporate Parkway

Center Valley, PA 18034

Phone: +1-800-282-9000
www.aesculapusa.com
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REQUIREMENTS OF THE MDD 93/42/EEC

The MDD calls for the comprehensive docu-
mentation of the whereabouts of medical pro-
ducts that are applied in human beings, es-
pecially the whereabouts of implants. For this
reason, the individual identification numbers
of any implanted valves are to be noted in pa-
tients* records, so that in the event of any in-
quiries, the implant can be traced without any
difficulties. Each valve is outfitted with a sticker
for this purpose.

NOTE ON THE INSTRUCTIONS FOR USE

The descriptions and explanations given in this
document are based on the clinical experience
available to date. It is for the surgeon to deci-
de if surgical procedures should be changed
according to his or her experience and to sur-
gical practice.

GENERAL INFORMATION

Manufacturer Christoph Miethke
GmbH & Co. KG

Product name uniGAV

Intended use Treatment of
Hydrocephalus

Intended for one-time use (disposable)

Store in a clean, dry place

Drawing of the uniGAV with its external dimensions:

uniGAV 49 mm
<—>‘
25,6 mm

MaBstab: 1:1
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VARIATIONS

The uniGAV is available as a single valve or as a
shunt system comprising various components.

uniGAV

uniGAV

uniGAV SHUNTSYSTEM

uniGAV

uniGAV SHUNTSYSTEM with SPRUNG
RESERVOIR or borehole reservoir
(adult and pediatric)

uniGAV

uniGAV SHUNTSYSTEM with CONTROL
RESERVOIR or prechamber
(adult and pediatric)

uniGAV

Scale: 1:1

11
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Dipl.-Ing. Christoph Miethke
Dipl.-Ing. Roland Schulz

Christoph Miethke GmbH & Co. KG
Ulanenweg 2

D-14469 Potsdam

EH1E © +49(0) 7000 64384535k,

EH1 £ +49(0) 331 620 83 0

fEHE 1 +49(0) 331 620 83 40

e-mail: info@miethke.com

Please address any enquiries to:
AESCULAP AG

Am Aesculap Platz

D-78532 Tuttlingen

EH1% 0 +49 (0) 7461 95-0

fEHE 1 +49 (0) 7461 95-26 00
e-mail: information@aesculap.de
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CE-Kennzeichnung gemaB Richtlinie 93/42/EWG

CE marking according to directive 93/42/EEC

Label CE conforme a la directive 93/42/CEE

Identification CE en conformidad con la directriz 93/42/CEE
Marchio CE conforme alla direttiva 93/42/CEE

Technische Anderungen vorbehalten
Technical alterations reserved
Sous réserve de modifications technigques

Sujeto a modificationes técnicas
Con riserva di modifiche tecniche

Manufacturer acc. MDD 93/42/EEC:

B CHRISTOPH MIETHKE GMBH & CO. KG
Christoph Miethke GmbH & Co. KG | Ulanenweg 2 | 14469 Potsdam | Germany
Phone +49 (0) 331 62 083-0 | Fax +49 (0) 331 62 083-40 | www.miethke.com

Distributed by:

B/BRAUN

SHARING EXPERTISE

Aesculap AG | Am Aesculap-Platz | 78532 Tuttlingen | Germany
Phone +49 (0) 7461 95-0 | Fax +49 (0) 74 61 95-26 00 | www.aesculap.com

Aesculap - a B. Braun company

TA 012051 GBAB9 09 0413



