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Introduction 3

CEP market reviews provide comparative product specifications for healthcare
products available to the UK market within a defined category. They supplement CEP
buyers’ guides, which offer more general advice on the technical, operational, and
economic considerations to be taken into account when selecting an appropriate
product. Readers are encouraged to check CEP’s web site for updates.

Scope

This market review is restricted to devices for the application of functional electrical
stimulation (FES) for drop foot of central neurological origin. FES is the application of
electrical stimulation to nerves in order to produce muscle contractions. Drop foot is
the inability to adequately lift the foot and toes during walking, resulting in the toe
dragging on the floor, leading to fatigue and tripping. Central neurological origin
means that the drop foot is due to damage to the central nervous system, such as
might arise from stroke, cerebral palsy, multiple sclerosis or spinal cord injury [1,2].

This market review should be read in conjunction with CEP’s buyers’ guide to
functional electrical stimulation for drop foot of central neurological origin [3]

FES devices

FES stimulation is transmitted either via electrodes on the skin surface, or implanted
electrodes placed directly around the nerves.

A sensor detects a trigger event in the walking pattern, such as the heel leaving the
ground (heel rise). This starts stimulation of the nerves resulting in muscle
contractions. Stimulation is stopped by a second trigger event, such as the return of
the heel to the ground (heel strike) at the end of the step.

The clinician is able to customise the stimulation to suit the individual user. The user
can control some basic functions such as stimulation intensity. The intensity of
stimulation required may vary throughout the day (eg due to tiredness).

At present (January 2010) only one of the implanted electrode devices (STIMUSTEP)
is being fitted in the UK, and is only available at the National FES Centre, Salisbury.
It is likely that the use of internal electrodes will become more widespread in the
future.
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Introduction 4

Information presented

This market review explains the key features of each FES device and presents a flow
diagram to show the initial set-up process.

The specifications for surface electrode devices are compared in tables 5-8.
The specifications for implanted electrode devices are compared in tables 11-14.

Where a scale is included in photographs, it is five centimetres long, with one
centimetre divisions.

A minimum cost for clinic equipment and for each patient is shown, and an annual
cost for consumables for each patient. Costs for batteries, chargers and electrodes
may be payable by the clinic or patient depending on local practice. The clinic
equipment total is for one complete set of patient equipment, (for patient
assessment) and the FES equipment required by the clinician to adjust the device.
This is a very basic calculation to allow a simple comparison of different devices. It
does not include the replacement cost of equipment after its lifetime, or keeping a
stock of electrodes for numerous patients. It also does not include other equipment
required for a clinic. CEP’s associated buyers’ guide [3] gives more detailed
information about costs that should be considered.

All costs are given as list prices excluding VAT.

The information in this report is not a substitute for adequate training and
manufacturer instructions. Set-up process diagrams are intended as an aid to
purchase decisions and are not for clinical use.
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FES devices with surface electrodes 5

Bioness Ness L300

The Ness L300 consists of a cuff containing electrodes and electrode bases, with a
removable stimulation unit attached. The stimulation is controlled by a patient control
unit, and triggering is via the Intelli-Sense gait sensor worn in the shoe. Clinician set-
up requires a custom personal digital assistant (PDA) with Bioness software which is
housed in a Bioness cradle.

The Ness L300 cuff has a curved section that locates on the patella (kneecap) to
position the electrodes. The electrodes are stuck onto electrode bases (figure 1),
which in turn are held by velcro on the inside of the cuff. This means that electrodes
can be replaced without losing their position on the cuff.

Figure 1. Bioness electrodes and bases Figure 2. Ness L300 cuff showing stimulator
unit and attachment mechanism
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FES devices with surface electrodes 6

The cuff is put on by placing the cut away section under the patella and wrapping the
cuff around the leg. The square handle is pulled around to go over the stimulator unit
cradle (figure 2).

The Intelli-Sense gait sensor uses a force sensing resistor (FSR). The sensor is
placed under the shoe insole and the radio transmitter is clipped to the side of the
shoe. The FSR means that the device can calculate the force experienced at the
foot. This information is used to adjust the threshold for triggering stimulation. If the
force through the foot during stance is lower than normal (eg walking on a soft
surface), then the trigger level will be lowered. This means that stimulation will occur
slightly earlier at the next heel rise. Any large adjustments to the trigger level use an
average force from three consecutive steps. The FSR also allows discrimination of
intentional from unintentional foot strikes (eg moving feet whilst seated). The device
goes into standby after a time set by the clinician. The threshold for reactivation is
slightly higher than the threshold for normal gait to avoid accidental stimulation.

A sensor with a longer wire is available, allowing boots to be worn.

The patient control unit can be worn on the waist, around the neck on a lanyard, or in
a pocket. It can also be left in one place while the user moves around, for instance
within a house. Audible and visible alarms are activated if the user moves out of
range and a six second stimulation is started to warn the user.

The dedicated PDA unit (figure 3) stores patient details and enables the clinician to
set and store the FES parameters. It also allows access to data on frequency of use
etc from the stimulation unit at follow-up clinics. Data must be periodically backed up
to PC. There is no facility to read or manipulate data on PC.

Figure 3. Bioness clinician programmer in cradle with control unit
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FES devices with surface electrodes 7

If the unit is used for assessment, or for physiotherapy sessions, a liner can be
placed in the cuff. This is called a single patient use personal panel and both keeps
the cuff clean and stores the individual’s electrode positions for subsequent sessions.

Routine maintenance is limited to battery changes. The stimulation unit requires a
Bioness technician to change the proprietary battery every two years. Batteries for
the foot sensor and the clinician unit are standard types and may be changed by the
user or clinician. Any repairs by Bioness may take approximately one week. Any
temporary loan devices would be from the relevant clinic.

Staff training (a two day course) is included in the purchase price. Training is also
provided for any new members of staff and an interactive CD can be used for
refresher training.

Table 1 gives an initial clinic set-up cost of £12,223.26 assuming one clinician kit and
two patient kits (one left and one right) for assessments. Additional electrodes are not
included in this price since it will vary with clinic size.

Table 1. Bioness Ness L300 costs

Item Cost Expected life Initial cost Annual costs
Clinician kit £3200 5Syears £3 200

Ness L300 kit £4 500 5years £4 500

Electrodes £8 2 weeks £208
Lithium CR2430 (foot £3.29' 6 months £3.29
sensor)

AAA NiMH £2.92° 2years £1.46 (per
rechargeable (clinician FES service)
unit)

Battery charger £23.26° £23.26

Replacement battery £97 2 years (or £48.50

for stimulation unit more)

Training Included None

' Maplins January 2010
2 Duracell batteries, Tesco, January 2010

® Price from NHS Supply Chain, January 2010
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Initial patient set-up will cost £4500 in equipment, with an additional cost of £259.79
per patient per annum in consumables. The annual cost will be slightly lower in the

initial years, since one set of all the required consumables is included in the patient
kit. This does not include the cost of replacing equipment after five years.

The clinician and Ness L300 kits include the equipment required and some additional
spares. The clinician kit also contains sufficient electrodes and patient panels to set
up 20 patients. Individual equipment item costs are listed in appendix 2. Discounts
may be available for clinic start-up kits.
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Figure 4. Bioness Ness L300 Set- up process diagram
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CEP10011: February 2010

| Daily set-up process I
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Innovative Neurotronics WalkAide

Clinician set-up requires a WalkAide, Walklink unit and heel sensor, together with
WalkAnalyst software on a pc. Once set up the user requires only the WalkAide unit,
which functions as both stimulator and user control, held on a cuff that positions the
electrodes.

The semi-rigid cuff is secured around the leg using a velcro strap. The electrodes are
secured into the cuff using velcro and the cable from the electrodes to the unit is
concealed within the cuff. The cuff has a flat section that sits on the inner side of the
shin to assist correct orientation on the leg.

A new design of cuff will be available in March 2010. This
has a new clasp mechanism, contouring around the tibia,
and a removable liner. This is intended to make it easier to
put on with one hand, and help accurate electrode
positioning. The original cuff will continue to be available.

The sensor is contained within the WalkAide and therefore
no heel sensor, shoes or other devices are required for walking

The user can adjust intensity and test the device. It may be necessary to sit down to
adjust the device due to its position on the leg.
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Figure 8. Peripheral nerve Figure 9. WalkLink Figure 10. Foot sensor for
stimulator WalkAide

Prior to setting up the WalkAide the patient’s suitability for FES is tested using a
peripheral nerve stimulator. This works in the same way as an FES device, supplying
a pulsed current between the two metal probes (figure 8).

Clinician set-up requires a WalkLink (figure 9) and a foot sensor (figure 10) to be
connected by cable to the WalkAide. A PC is also required with WalkAnalyst software
and a Bluetooth adapter to communicate with the WalkLink.

The trigger threshold for the tilt sensor must be set up by the clinician. Three walking
trials are made where the clinician controls stimulation with a hand switch.
WalkAnalyst displays data from the foot sensor, tilt switch and hand switch. The
clinician selects the best section of data to use for setting parameters and the
software automatically optimises the parameters. If the clinician is happy with these
then they are updated onto the WalkAide. Further manual adjustment of parameters
is possible.

Triggering can also be with the foot sensor if preferred.

Patient details, including FES parameters are recorded on the PC and data on usage
can be downloaded at review sessions.

Routine maintenance is limited to battery changing. Batteries for the controller, tester
and the clinician unit are standard types and may be changed by the user or clinician.
In case of a fault with the device, the unit would be replaced by Trulife. Training is
included in the purchase price of the clinician kit, a basic understanding of FES is
required. Training is also provided for any new members of staff.
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Table 4. Innovative Neurotronics WalkAide

Item Cost Expected life Initial cost Annual
costs

Clinician’s kit £1 200 indefinite £1 200

Patient kit, original cuff £1 700 indefinite £1 700

Patient kit, new cuff £1 800 indefinite

Replacement cuff, original £66 2 years £33

Replacement cuff, new £144 2 years £72

Electrodes £3.30 2 weeks £85.80

WalkAide battery 1x AA £0.33" 4 weeks® £4.29

WalkLink battery 4 x AA £1.31" 2 years® £0.66"

Tester battery 1x9V £0.70° 2 years’ £0.35

Training Included None

"Duracell Ultra, Alkaline in pack of 10, NHS Supply Chain, January 2010
2Duracell Pro, Alkaline in pack of 10, NHS Supply Chain, January 2010

®Based on user feedback from

4 - . . .
These costs are annual clinic costs and not included in the annual cost of consumables per patient.

Table 4 gives an initial clinic set-up cost of £1,200 for one clinician kit for patient
assessments which includes a WalkAide unit and three sizes of cuff for assessments.
Additional electrodes are not included in this price since it will vary with clinic size.

Initial patient set up will cost £1,700 in equipment, including one original design cuff,
with an additional cost of £123.09 per annum per patient in consumables. The cost
would be slightly lower in the initial years since the kit contains one of all the
necessary consumables. If the new cuff design were used the initial patient set-up
cost would be £1,800. Calculated costs do not include the cost of replacing
equipment when necessary.

The clinician and patient kits include the equipment required and some spares.
Additional equipment costs are listed in appendix 2.
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Figure 11. WalkAide set-up process diagram
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Odstock Medical Limited ODFS Pace

The ODFS Pace device is a single unit functioning as a stimulator, and both user and
clinician control. Electrodes and a foot sensor are attached by wire.

Electrodes are positioned by the user at the start of each day or session. Users are
trained in the best technique for this during initial appointments. Photographs and
marks on the skin can to help locate the position whilst the patient learns to use the
device. Alternative electrode positions may be selected by the clinician to stimulate
different muscle groups.

The heel sensor is placed under an insole in the shoe, and connected by a wire to
the ODFS Pace. It is normally used to detect heel rise and strike on the affected foot,
but can also be used on the other foot if necessary. The sensor uses a force sensing
resistor (FSR). The FSR means that the device can adjust the threshold for triggering
stimulation, depending on the force that it senses. Thus the sensor will work equally
well for a heavy adult or light child, or for changes in gait or walking surface.

The ODFS Pace device is normally worn on the waist, but may also be worn on a leg
strap by the electrodes or carried in a pocket. The two control buttons and dial allow
the user to adjust the intensity of the stimulation and to pause and test the device.
The same buttons also give the clinicians access to detailed menus and set up
parameters by selecting the set-up mode (requiring a button combination to avoid
accidental access).

Routine maintenance is limited to battery changing or recharging. Batteries are
standard types and may be changed by the user or clinician. Electrodes and cables
are non-proprietary and various types may be purchased, although OML does
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recommend certain products. Any repairs by OML take 28-48 hours. OML do not
supply replacement devices for this period.

Regular FES staff training courses are offered in single and dual channel FES and
also upper limb techniques. The single channel course lasts for two days. Courses
are available without equipment purchase and include a two month loan of a device.
A charge is made for all courses except update courses for clinicians already trained
in previous OML equipment, which are free.

Table 2 gives an initial clinic set-up cost of £1,024.76 assuming one complete
assessment set is required, and one clinician is trained. Additional electrodes and
sensors are not included in this price since it will vary with clinic size.

The initial patient set-up will cost £659.76 in equipment (including purchase of a
charger and rechargeable battery), with an additional cost of £103.86 per patient per
annum in consumables. This does not include the cost of replacing equipment after
five years. The annual cost will be lower for the initial years, since a pack of two
electrode pairs, one set of cables and two foot sensors are included in the patient kit.
Additional equipment and training costs are listed in appendix 2.

Table 2. Odstock Medical Limited ODFS Pace costs

Item Cost Expected life Initial cost Annual costs
ODFS Pace £629 5 years £629
Electrodes £4.97" 4 weeks 64.61
Foot sensor £23.50 1 year £23.50
Connecting cables £15.75 1 year £15.75
9V rechargeable £7.50 £7.50
battery
Battery charger £23.26° 5 years £23.26
Training 365 per £365
clinician

" For Blue Pals (£9.94 for 4), recommended by OML.
2pPP3 9V NiMH from OML, £15 for two, ex VAT.
* NHS Supply Chain, January 2010
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Figure 5. ODFS Pace Set-up process diagram

Initial set-up process I

Connect electrodes to unit

Apply electrodes to leg

Choose < new set up, dropped
foot, heel rise> on unit

Adjust electrodes and
stimulation level for optimum
effect using test button

Place foot sensor in

Test in walking

Adjust gait parameters on unit

Exit set up mode

Explain electrode
positioning to user

Record electrode
position and settings
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I Daily set-up process

Connect electrodes and
foot sensor to unit

Apply electrodes to leg

Turn unit on

Adjust electrodes and
stimulation level for optimum
effect using test button

Place foot sensor in
shoe, connect to unit

Test in walking
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. ODFS PACE
. Foot sensor
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« Wires
. Insole

Additional setup equipment:
.« None
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Odstock Medical Limited 02CHS 2 Channel Stimulator

The 02CHS dual channel stimulator is a single unit functioning as stimulator, user
and clinician control. Electrodes and a foot sensor are attached by wire. It allows two
sets of electrodes to be controlled from one unit, with different parameters and
intensities for each channel. Triggering can be from one or two foot sensor. This
might be used where both legs require FES treatment, or where an additional muscle
group on the same leg is stimulated (for instance to stabilise the stance phase). The
photograph above shows only one channel connected.

Electrodes are positioned by the user at the start of each day or session. Users are
trained in the best technique for this during initial appointments. Photographs and
marks on the skin can to help locate the position whilst the patient learns to use the
device. Alternative electrode positions may be selected by the clinician to stimulate
different muscle groups

The foot sensor is placed under an insole in the shoe, and connected by a wire to the
02CHS. It is normally used to detect heel rise and strike on the affected foot, but can
also be used on the other foot if necessary. The sensor uses a force sensing resistor
(FSR). The FSR means that the device can adjust the threshold for triggering
stimulation, depending on the force that it senses. Thus the sensor will work equally
well for any weight of user, or for changes in gait or walking surface.

The 02CHS device is normally worn on the waist. The user can use the two dials to
adjust intensity in each channel and can also pause and test the device.
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Clinician set up requires removing the back of the device with a screwdriver (figure 6)
and adjusting dials with a tool (supplied). The details of the set up are recorded on
paper for each user. There is no facility for logging use of the device.

Routine maintenance is limited to battery changing or recharging. Batteries are
standard types and may be changed by the user or clinician. Electrodes and cables
are non-proprietary and various types may be purchased, although OML have
recommendations based on their experience. Any repairs by OML take 28-48 hours.
OML do not supply replacement devices for this period.

Regular FES training courses are offered in single and dual channel FES and also
upper limb techniques. The dual channel course lasts one and a half days, and
requires that the single channel course (or equivalent) has been previously taken.
Courses are available without equipment purchase and include a two month loan of a
device. A charge is made for all courses except ODFS Pace update courses for
clinicians already trained in previous OML equipment, which are free.

Table 3 gives an initial clinic set-up cost of £1,099.25 assuming one complete
assessment set is required and one clinician is trained. Additional electrodes and
sensors are not included in this price since it will vary with clinic size.

Initial patient set-up will cost £509.25 in equipment (including purchase of a charger
and rechargeable battery), with an additional cost of £168.47 per patient per annum
in consumables, including electrodes for two channels. The annual cost will be lower
for the initial years, since two packs of two electrode pairs, two set of cables and two
foot sensors are included in the patient kit. This does not include the cost of replacing
equipment after five years. Additional equipment and training costs are listed in
appendix 2.

Table 3. Odstock Medical Limited 02CHS costs

Item Cost Expected life Initial cost Annual costs
02CHS £475 5 years £475
Electrodes (2 pairs) £9.94 4 weeks 129.22
Foot sensor £23.50" 1 year £23.50
Connecting cables £15.75 1 year £15.75
9V rechargeable battery £7.50 £7.50
Battery charger £23.26° 5years £23.26
Training £590 (includes single and £590
double channel, per
clinician)

" For Blue Pals (£9.94 for 4), recommended by OML.
2pp3 9V NiMH from OML, £15 for two, ex VAT.
® NHS Supply Chain, January 2010
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Figure 7. 02CHS set-up process diagram

Initial set-up process
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Explain electrode
positioning to user

Record electrode
position and settings
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Daily set-up process
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. Foot sensor
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« Adjustment tool.
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Table 5. Clinical specification for external electrode device

Bioness
Ness L300
Clinician Dedicated
programming PDA
Communication Wireless
channels 1
On/off v
) cycle
(O]
5 éff Ramp v
T o
L 385
c 2% Duration v
8 95E :
2 W &3S Intensity v (if enabled)
(&) Steps v
Uses x
Time v
Daily’ v
2 Total v
(@)}
2 Average v/
% Exercise x
o Stored  PDA
On Heel rise
o Off Heel strike
£
& Sensor Force sensing
=R resistor in
= shoe
Controller Pocket/ waist/
IS neck
§ Stimulator Leg
_8 Electrode Held in cuff.
® positioning Cuff located
Qo using patella

Innovative
Neurotronics
WalkAide

PC with
WalkAnalyst
software

Single device
1
v

X (ramping as set
for gait)

<

Leg swing / heel
rise

Leg swing / heel
strike

Tilt switch or
force sensing
resistor in shoe

Leg

Integrated in
controller
Held in cuff,
located using
tibia.

Odstock Medical Limited

ODFS Pace

Integral to unit,
digital

Wire

AN ERNESENENENE AN

On device ?

Heel rise / strike

O2CHS

Integral to unit,
analogue dials

Wire
2

No exercise
mode

No data logging

Heel rise / strike / time out*

Force sensing resistor in shoe.

Waist / on leg/
pocket
Integrated in
controller
Manually by
user

! Daily = data viewable per day, total = since last reset, average = since last reset
2 Data only stored until reset at next follow up clinic.

®Can be used to generate reports
* The device can be set to fixed timing
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Waist

Integrated in
controller

Manually by user
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Table 6. Patient controls
Bioness Innovative Neurotronics Odstock Medical Limited
Ness L300 WalkAide ODFS Pace O2CHS

Patient controls

Test
Pause

On

Intensity

Initial
intensity
Exercise

Display
type

JE

i

35

|

Q!

None

Press button (b)

Press on/off button (a),
then press mode button (b)
for exercise or gait mode

Amplitude
Press + or — buttons (d,e)

Default intensity for use,
set by clinician
Press and hold button (b)

Digital 0-9 (c)

! this feature can be disabled
CEP10011: February 2010

Push and hold button (f)
None

Turn dial (h)

Amplitude

Turn dial (h)

Dial turned from zero by user
to switch on

Press button (g)

0-8 printed around dial

Push button (j)

Press button (j)
Press dial (k)

Pulse width

Press and release dial’
then turn dial (k)

1%, lowest possible setting

If foot sensor cable
disconnected

Digital 1-100%

Push button (one per
channel (m,n)

Press button (1)
Turn dial (one per channel)
(o,p)

Pulse width

Turn dial (one per channel)
(0.p)

Dial turned from zero by
user to switch on

n/a

0-10 printed around dial
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Table 7. Device dimensions and batteries for patient units

Control Unit

Stimulation Unit

Sensor unit

Size (mm)

Weight (g)

Battery
type
Rechargea
ble

Battery life

Size (mm)
Weight (g)

Battery
type
Rechargea
ble

Battery life

Size (mm)
Weight (g)

Battery
type
Rechargea
ble

Battery life

Bioness

Ness L300

71x46x17.5

45

1 x AAA
NiMH
v

(replace
every 2
years)

74 x43 x 15

50

Bioness
Lithium lon

v

Recharge
overnight

Innovative
Neurotronics

WalkAide

82 x61x21

87.9
1 x AA

X

Included in
control unit

80 x50 x10 Not required

35

Lithium cell
CR2430

X

6 months
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Odstock Medical Limited

ODFS Pace

72 x 62 x 26

112
1 x PP3 9V

Optional

3-6 weeks
alkaline,

2-8 days
rechargeable

Included in
control unit

67 x42x 3
7

n/a
n/a

n/a

O2CHS

140 x 70 x 26

154
1 x PP3 9V

Optional

1-3 weeks
alkaline,

2-5 days
rechargeable

Included in
control unit

67 x42x3
7

n/a
n/a

n/a
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Table 8. FES parameters adjustable by clinician

Amplitude’
(mA)
Channels
Frequency
(Hz)

Pulse width
(Ws)

Delay (s)
Extension (s)
Ramp up (s)
Ramp down (s)

Waveform

Min (s)
a
£ £ Max (s)
=
Wait time

Extra stimulus

Time to
standby

Auto off

'Amplitude values are as given in product manuals. Values will vary depending on impedence.

Bioness
Ness L300
0-80
1
20-45

100/ 200/ 300

Symmetrical/
Asymmetrical

None

10

None

yes

Goes to
standby after

4 sec®
n/a

Innovative
Neurotronics
WalkAide
0-121 at IKQ
1
16.7-33
25-300
None
None
0-0.5
0-0.5

Asymmetrical

0-1.5
5

0-1
Yes

n/a

n/a

Odstock Medical Limited

ODFS Pace
10 - 100 at1
Ko
1
20-60
0-360
0-2
0-2
0-2
0-2

Symmetrical/
Asymmetrical

0.3

6
None
No

10 min

After 4 hours in
standby

02CHS
0-100 at 1KQ
2
20 — 60
0-350
0-2
0-2
0-4
0-4

Symmetrical/
Asymmetrical

0.3

6
None
No

n/a

n/a

Extension is set as a percentage of the time between heel rise and heel strike.
*Time to standby is adjustable
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Odstock Medical Device Limited STIMuSTEP

The STIMuUSTEP uses a two channel implanted electrode and stimulator, together
with a control unit worn on the calf to power and control the stimulator wirelessly. The
foot sensor is connected to the control unit via a wire.

The electrodes are implanted on two branches of the peroneal nerve, on the side of
the leg, just below the knee. The surgical procedure takes one hour, using general
anaesthetic in day surgery.

The two electrodes allow two stimulation channels, activating different muscle groups
involved in flexing the foot during gait (controlling dorsiflexion and eversion). Each
channel can be set with different parameters during clinician programming and
intensity can be controlled separately for each channel by the user.

Triggering is via a foot sensor placed under the shoe insole, and connected by a wire
to the STIMUSTEP. The sensor uses a force sensing resistor (FSR).

The user control unit is worn on a strap around the upper calf, so that the unit is
above the implanted stimulator and can transmit power and control signals.

The clinician adjusts the FES parameters directly on the controller. There is no facility
to download user details, FES parameters or data on usage.

Surgeons require training before implanting this device and clinicians should be
trained in setting up the device.
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At present there is no program for training since all implants take place in the centre
where STIMUSTEP was developed. Training would be necessary if other centres
commence to implant and maintain the device, and would form part of the initial cost
of setting up a service. This has been developed and could be provided by OML.

Table 10 gives the cost of initial patient set-up as £6 612.00 including FES equipment
and surgery. There is an additional cost of £407.00 per annum including clinical
follow up and consumables. This does not include the cost of replacing equipment at
the end of its life, nor of replacing the implant if necessary. There is no available price
for the device without surgery.

All equipment and training costs are listed in appendix 2.

Table 10. Odstock Medical Limited STIMUSTEP costs

Item Cost Expected life Initial cost Annual
costs

Initial assessment with £ 190 once only £190

surgeon

Implant package £ 6,422 £ 6,422

(including surgery and

equipment)

Annual follow-ups £ 351 1 year £ 351
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Otto Bock ActiGait®

The ActiGait uses a four channel implanted electrode and stimulator, together with a
unit worn on the waist that powers and controls the stimulator via an antenna on the
thigh.

The electrodes are implanted during a one hour surgical procedure, using either
general anaesthetic or a spinal block. Compression bandages are worn during
recovery and after two weeks the unit can be programmed.

The cuff is placed on the peroneal nerve at the back of the leg, just above the knee.
The stimulator is implanted in the thigh, using a separate incision, and two parts are
connected by cable in an internal channel created during surgery.

The cuff has four stimulation channels, activating different muscle groups involved in
flexing the foot during gait. Each channel can be set with different parameters during
clinician programming. The user control is for the overall stimulation intensity, not for
individual channels.

Triggering is via an on/off foot switch that communicates wirelessly with the control
unit. The sensor fits into a pocket in a special sock that covers the heel and upper
foot. This can be worn under a normal sock, with a shoe. It can also be used without
shoes. The switch is available in two different sensitivity levels.

The user control unit is worn on a waistband or belt, with a wire connecting it to an
antenna placed on the thigh above the implanted stimulator. The antenna is attached
to the thigh by clipping to an antenna fixture, a small transparent adhesive disc, with
a transparent rigid plastic disc at the centre. The antenna is removed while FES is
not in use (eg overnight), but the antenna fixture remains in place for 7-14 days.
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The clinician adjusts the FES parameters using The Clinical Station software on a
standard PC. Communication is via a cable to the back of the control unit. This also
allows patient information to be stored and data on usage to be accessed. Clinician
training for setting up the device is included in the purchase price

Surgeons require training before implanting this device. The normal training is for the
first implantation to be carried out by an experienced surgeon, followed by a second
implantation performed under the supervision of the surgeon, with the addition of a
theoretical training session.

Table 9 gives initial patient set-up costs as £14,116.44 in equipment, with an
additional cost of up to £360.87 per annum in consumables, depending on use. The
annual cost will be lower in the initial years, since some consumables, including four
heel switches are included in the patient kit. It also includes a spare control unit, that
is set up with the user parameters. This does not include the cost of replacing
equipment some of which will need replacing every one to two years, nor of replacing
the implant after 10 years if necessary. The price does not include the cost of surgery
nor of the service package available. All equipment and training costs are listed in
appendix 2, together with an available service package.

Table 9. Otto Bock ActiGait costs

Item Cost Expected Initial cost Annual
life costs

Surgical Implantation  £11360.03 single use £11360.03
kit

User kit £1745.35 £1,745.35
(control unit, charger, travel

kit, 15 antenna fixtures, 2

small and 2 large socks )

Control unit £851.28 1-2 years £851.28

User manual £5.24 £5.24

Heel switch £77.27 4 months’ £154.547 £231
Antenna fixture £2.33° 7-14 days £86.21
Heel socks £5.46 50 washes £43.66

' Battery life depends on number of steps taken, and is min 4 months (on the basis of 8,000 steps per
day), the battery cannot be replaced and a new foot switch must be used. Life may be longer, leading
to a lower annual cost.

2 Initially two heel switches must be purchased, one of each sensitivity.
2 €40 for 15 units, converted at 0.87311, February 2010
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Table 11. Clinical specifications for FES devices with implantable electrodes

Clinician
programming
Communication

Channels
Onl/off cycle
@ o Ramp
5 So i
§ 3 g Duratl?n
= w £ Intensity
:g Steps
£
(S
Duration
Daily
Total
Average
()]
£
= Exercise
Re)
©
© Stored
(@)
On
(®)Ne)]
2  Off
= ©®  Sensor
Controller
c .
8 S  Stimulator
? § Electrode
O = positioning
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Odstock Medical Limited

STIMuSTEP
Directly on device

Wire and wireless

X X X X XN

Heel rise
Heel strike
FSR foot sensor

On mid calf, held by cuff

Implant on calf
Implant on calf

Otto Bock
ActiGait

The Clinical Station
software on standard pc

Wireless (except to
connect to PC)

4
v
v
x

v

v/ for each channel and
records the intensity
setting per step

v

x
v
x

X

On unit and downloaded
to PC

Heel rise
Heel strike
On / off foot switch

Waist, with antennae on
thigh
Implant in thigh

Implant in back of leg, just

above knee
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Table 12. Patient controls

Odstock Medical Limited
STIMuSTEP

FINETECH MEDICAL
Dropfoot Controller

Patient control - test X

Pause x
On v'Push button (q)
Parameter Pulse width
>—=
o 52
g E § Button Press + or — button (r,s,t,u)
§ £ © Channel Each channel controlled separately
E .
2  Exercise x
®
S Display type Digital
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Otto Bock
ActiGait

X
X

v/Slide switch (x)

Pulse width
(number and value of steps is set by clinician)

Press + or — button (v,w)

Controls all channels jointly, however clinician
can set step value differently for each channel.

Switch on while holding + and — buttons (v,w,x)
Digital




FES devices with implanted electrodes 3o

Table 13. Device dimensions and batteries

Odstock Medical Limited Otto Bock
STIMuSTEP ActiGait

f s
o) [
3

Size (mm) 85 x46 x 16 120 x 15 x 45

Weight (g) 78 123

Battery type Proprietary battery 4 x AAA NiMH
S Rechargeable 4 v’ Charger plugs into unit
fg Battery life until Up to 1 week dependingon  8-16 hours (10,000 steps or 16
S recharge settings hours depending on activity)
O

Size (mm) 6.5mm x 33 mm diameter 60 x30x6

Weight (g) 15
= cable length 250
)
c electrodes 7mm x 2.5mm x 1mm, 22mm cuff length, 5 cuff
-% 5mm separation sizes: 4.5,5.4,6.4;7.6; 8.8
S mm cuff diameter
£ power Close coupled telemetry External control unit via
e antennae

Size (mm) 67 x42x 4 167 x 20

Weight (g) 7 22
+~ Battery type n/a Lithium coin cell CR2032
C
>
5 Rechargeable n/a X unit must be replaced
n
é Battery life n/a 4 months (based on 8000

steps per day)
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Table 14. FES parameters adjustable by clinician

Odstock Medical Limited

STIMuUSTEP
Amplitude (mA) 1mA (two levels only)
Channels 2
Frequency (Hz) 30
Pulse width (us) 0-300
Delay none
Extension (s) 0-9.9
Ramp up (s) 0-9.9
Ramp down (s) 0-9.9
Waveform Capacitively coupled

symmetrical waveform

Otto Bock
ActiGait

0-2'

Bipolar charge balanced

'Intensity can be set to increase after heel strike, and before ramp down
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Supplier

Address

Telephone

Fax

Website

Supplier

Address

Telephone

Fax

Website
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Bioness

Bioness UK Office
Stationsweg 41
P.O. Box 1123
Zwijndrecht

3330 CC
Netherlands

0800411 8100

www.bioness.com

Trulife Limited

(supplier for Innovative

Neurotronics)

41 Amos Road
Meadowhall
Sheffield

S9 1BX

01142 428967

01142 610074

www.trulife.com

Odstock Medical Limited

The National Clinical FES
Centre

Salisbury District Hospital
Salisbury

Wiltshire

SP2 8BJ

United Kingdom

01722 429118

01722 425263

www.odstockmedical.com

Otto Bock Healthcare PLC

32 Parsonage Road
Englefield Green
Egham

Surrey

TW20 OLD

01784 744 900

01784 744 901

www.ottobock.com
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Bioness, Ness L300

Item

Clinician’s kit
Ness L300 kit

Additional pair of electrodes NESS
L300

Additional foot sensor (eg for boots)
Clinicians programmer
Configuration cradle

Fitting cable assembly

Electrode base set

Orthosis straps small, medium or
large

RF stimulation unit
Charger/lUK NESS L300

Cost

£3 200.00
£4 500.00
£8.00

£375.00
£1 450.00
£110.00
£25.00
£35.00

£54.00
£570.00
£65.00

Expected life

5 years
5 years

2 weeks

5 years
5 years
5 years
5 years

5 years

5 years

5 years

Odstock Medical Limited, ODFS Pace and O2CHS

Item

ODFS Pace
02CHS
Connecting cables

Additional electrodes

Foot sensor
Single channel FES course
Dual channel FES course

Upper limb FES course
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Cost

£629
£475
£4.00-23.50

£591-14.50
per pack

£ 23.50
£ 365
£ 225
£160

Expected life

5 years

5 years

1 year
3-6 weeks

3-6 months
2 day course
1 72 day course

1 day course
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Odstock Medical Limited, STIMuSTEP

ltem Cost Expected life

Initial assessment with surgeon £190

Implant package including surgery £ 6,422
and equipment

Only available to existing patients
who have had surface FES for 6
months or more.

Annual follow-ups £ 351 Per year

Trulife, Walkaide

ltem Cost Expected life

Clinician kit £1200 WalkLink,Ministim, and
WalkAide Unit have an
indefinite life if looked after with
care.

Patient kit, original cuff £1700 Indefnite with care. 2 year
warranty against manufacturing
fault on the WalkAide unit.

Replacement cuff, orignal £66 18 months - 2 years with care

Patient kit, new cuff £1800 Indefinite with care. 2 year
warranty against manufacturing
fault on the WalkAide unit

Replacement cuff, new £144 18 months - 2 years with care
Standard electrodes (pack  £66 2 weeks with care (per pair of
of 40) electrodes)

Hypoallergenic electrodes  £119 2 weeks with care (per pair of
(pack of 40) electrodes)

Removable liners for the £32

new cuff design (pack of

10)
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Otto Bock, ActiGait

Item

ActiGait implant

ActiGait surgical kit

ActiGait surgeons manual
ActiGait usercard

ActiGait external components:

ActiGait user kit

(control unit, charger, travel kit,
antenna fixtures, socks starter kit)
ActiGait external control unit

ActiGait heel switch

ActiGait antenna fixture (bag of 15)
ActiGait User manual
ActiGait heel socks (4 socks)

5 years package (£15,549.90)
available which includes all
equipment, reasonable consumables
for 5 years and a service package
(details below)

10 years package (£19,217.80)
available which includes includes all
equipment, reasonable consumables
for 10 years, and a service package
(details below)

Cost

£9,778.83
£1,571.60
£5.24
£4.36

£1,745.35

£851.28
£77.27

£34.49
£5.24
£21.83
£15,549.90

£19,217.80

Expected life

10 years

single use

1-2 years

4 months (based on
8,000 steps every
day)

7-14 days per fixture

50 washes per sock

5 years

10 years

The service package includes technical support on site and replacement of
defective control unit(s) irrespective of reason except of wilful damage within the
time of the package purchased (5 or 10 years).
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Market review:

Functional electrical
stimulation for drop foot of
central neurological origin

Megan Dale, Grace Carolan-Rees

Clinical Engineering Device
Assessment and Reporting (CEDAR)
Cardiff Medicentre

Cardiff

CF14 4UJ

Tel: 029 2068 2120
Email:cedar@.wales.nhs.uk
www.cedar.wales.nhs.uk

About CEP

The Centre for Evidence-based
Purchasing (CEP) is part of the Policy
and Innovation Directorate of the NHS
Purchasing and Supply Agency. We
underpin purchasing decisions by
providing objective evidence to support
the uptake of useful, safe and
innovative products and related
procedures in health and social care.

We are here to help you make
informed purchasing decisions by
gathering evidence globally to support
the use of innovative technologies,
assess value and cost effectiveness of
products, and develop nationally
agreed protocols.
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Sign up to our email alert
service

All our publications since 2002 are
available in full colour to download
from our website. To sign up to our
email alert service and receive new
publications straight to your mailbox
contact:

Centre for Evidence-based Purchasing
Room 152C

Skipton House

80 London Road

SE1 6HL

Tel: 020 7972 6080

Fax: 020 7975 5795
Email: cep@pasa.nhs.uk
www.pasa.nhs.uk/cep
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