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Causes and approaches
Avoiding nerve damage
during peripheral nerve blocks

Ultrasound-guided localisation of peripheral nerves and the associated real-time visualis-
ation provide crucial benefits in regional anaesthesia.” Nonetheless, it is clear that this
does not reduce the incidence of permanent nerve damage.? Even in combination with
nerve stimulation, intrafascicular injections cannot be ruled out.’*** The causes include
incorrect positioning of the cannula along with exceeding critical injection pressures,

as the following explanations show.

Causes of the development of nerve damage

1. Intrafascicular injections

The higher the injection pressure is during
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Effects: In the case of several hours lasting
intrafascicular injections at high pressure,
the microvascular blood supply of the nerve
is severely restricted, which can lead

to degeneration of nerve structures.”'?

Blood vessels

Endoneurium
Perineurium

Epineurium

= Limiting the injection pressure
to 15 psi avoids nerve damage.

Intrafascicular injection
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2. Cannula-nerve contact
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EMR = Electrical motor response

Paresthesia

EMR<0.5mA OPIZ15psi

OIP = Opening injection pressure

Effects: Direct cannula-nerve contact can
also lead to damage of the neural struc-
tures with subsequent transient or perma-
nent neurological impairment.'o"
Localisation control using ultrasound and/or
nerve stimulation may not in all cases relia-
bly indicate direct cannula-nerve contact.

3. Cannula-fascia contact

Effects: Injections administered in the
wrong tissue layers can also cause anaes-
thesia failures. An opening pressure of
> 15 psi may indicate occlusion of the tip
of the cannula due to fascia in front of it.?

Paresthesia in and of itself is not regularly
observed.’® Avoiding direct cannula-nerve
contact minimises the risk of damage to
the nerve wall."

= A reliable indicator of direct cannula-
nerve contact is an opening pressure
of > 15 psi.

= To prevent injections in the wrong
tissue layers close to the nerve, the
critical threshold is an opening
pressure of 15 psi.

Incidence of paresthesias, motor evoked
responses as well as exceeding the opening
pressure threshold in the case of three
different cannula positions.

Cannula-nerve contact

> 15psi

Opening pressure

The opening pressure in the case of
direct cannula-nerve contact is > 15 psi.

Cannula-fascia contact

=215 psi

Opening pressure

Blockage of the cannula opening by the

fascia.
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NerveGuard
The automatic
injection pressure limiter

With the automatic injection pressure limiter NerveGuard, PAJUNK® = Blocks the injection automatically

addresses the issue of preventive position control. If the opening or injec- at15psi

tion pressure reaches the specified threshold of 15 psi, the administration = No monitoring and no visual
control necessary

of anaesthetic is automatically stopped. In this way, incorrect positionin . .
v StoPP Y P 9 = Suitable for single-step and

of the cannula can be detected and corrected immediately and in addition continuous peripheral nerve blocks
an injection performed using too much pressure can be avoided as far as

possible.

15 psi

>15psi
automatic limitation
by NerveGuard

If the system pressure reaches the defined
threshold of 15 psi, the valve of the

NerveGuard closes automatically and ad-
ministration of the anaesthetic is blocked.

NerveGuard
Injection pressure limiter

_T\f

The NerveGuard injection pressure
limiter is easily connected with a
syringe and injection tube.

'.-- == = “hé -
PAJUNK® cannula o
The user can concentrate on the puncture
and the ultrasound device.
= No additional "eye contact" with the
NerveGuard is necessary.




Preventive position control through NerveGuard

NerveGuard offers additional support in the localisation of the cannula tip and prevents nerve damage,
together with the automatic pressure limitation.

Cannula-fascia contact Cannula-nerve contact
during interscalene blocks during femoral nerve blocks
Opening pressure > 15 psi Opening pressure > 15 psi
Indicates occlusion of the tip of the Indication of direct cannula-nerve
cannula as a result of fascia in front of it.° contact.®

= Administration of the anaesthetic
is noticeably blocked.

= As soon as the pressure drops
when the cannula is withdrawn,

the valve reopens.

Pressure measurement at 15 psi —
as far as it will go at red

Valve of the NerveGuard closes
automatically.

4 4

Position correction through withdrawal/repositioning of the cannula

= The tip of the cannula pierces = Avoiding an injection when there is direct
the fascia and is now in the optimal cannula-nerve contact minimises the risk of
position for an injection. damage to the nerve wall."

= The injection is successful — the anaesthetic spreads around the nerve.
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All-round solution
The connection between preventive
position control and precise localisation

= Detects incorrect cannula position-
ing (fascia or nerve contact)

= Prevents intrafascicular injections
in cases of excessive pressure

= Automatically blocks injections
when the injection pressure > 15 psi

= Provides important information
regarding position correction

= Avoids nerve damage and increases
patient safety

Automatic injection pressure limitation with NerveGuard

"Things just got a whole lot smarter."
NerveGuard — just to be safe!

High-precision stimulation using Excellent echogenicity with Preventive position control
NanoLine thin layer technology ultrasound cannulas to avoid nerve damage with
(Cornerstone reflectors) NerveGuard
Three innovative techniques to protect the nerves during injections: ( [ NERVE 3
Nanoline thin layer technology | Cornerstone reflectors | NerveGuard = e PROTECT
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NerveGuard
All information at a glance

NerveGuard

Art. no. PU
001151-38M 10
NerveGuard injection pressure limiter,
single, sterile
Compatible with PAJUNK® cannulas
for single shot applications in diameters of 20 G/21 G/22 G
Product Size Art. no. PU Product Size Art. no. PU
UniPlex NanolLine SonoPlex
Facet grinding 22Gx 40mm 001156-70 10 SPROTTE® 22Gx 50mm 001185-31G 10
22Gx 50mm 001156-74 10 22Gx 70mm 001185-3TH 10
22Gx 80mm 001156-71 10 22Gx 90mm 001185-31) 10
22Gx100mm  001156-84 10 SonoBlock
Z2ASkalztini DONDCES 0 Facet grinding 22Gx 40mm 001180-70 10
21Gx 80mm  00T156-88 10 22Gx 50mm  001180-74 10
21 G x 100mm 001156-77 10 22Gx 80mm 001180-71 10
20Gx120mm  001156-72 10 21Gx100mm  001180-77 10
20Gx150mm 00115676 10 20Gx120mm  001180-72 10
UniPlex NanoLine SonoBlock
SPROTTE® 22Gx 40mm - 001156-31G 10 SPROTTE® 22Gx S0mm  001180-31G 10
22Gx 70mm - 00T156-3TH 10 22Gx 70mm  001180-31H 10
22 G S U] S5l LU 22Gx 90mm 00118031 10
22 G x150mm 001156-28L 10
SonoTAP
SonoPlex
Facet grinding 22Gx 50mm 1185-3E050 10
Facet grinding 22Gx 40mm 001185-70 10 22Gx 80mm 1185-3E080 10
22Gx S0mm - 00T185-74 10 21Gx110mm  1185-3F110 10
22Gx 80mm 00118571 10 21Gx150mm  1185-3F150 10
21 Gx 80mm 001185-88 10
21 G x 100mm 001185-77 10
20 G x 120mm 001185-72 10
20 G x 150mm 001185-76 10
For continuous applications compatible with PAJUNK® cannulas in diameters of 18 G/19 G
PAJUNK® GmbH PAJUNK® Medical Produkte GmbH
Medizintechnologie D.A.CH « BeNelLux
Karl-Hall-Strasse 1 Karl-Hall-Strasse 1
D-78187 Geisingen/Germany D-78187 Geisingen/Germany
Phone +49 (0) 77 04/92 91-0 Phone +49 (0) 77 04/80 08-0
Telefax +49 (0) 77 04/92 91-6 00 Telefax +49 (0) 77 04/80 08-150
www.pajunk.com www.pajunk.com
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