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external and 

implanted FES for 
correction of 

dropped foot in MS.  
An audit of the 

STIMuSTEP service in 
Salisbury
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Sharman D, Khan M and 

Hobby J.

•Removes need to position 
electrodes each day

•Removes the possibility of skin 
irritation

•Reduced sensation

•Reduced wires

•Increased convenience

•66% of ODFS users said they would 
like one (survey of 140)

Independent stimulation of deep and 
superficial branches of the common 
peroneal nerve for separate control of 
dorsiflexion and eversion

Patient selection for STIMuSTEP

The selection criteria for STIMuSTEP are the same as external FES 
with the following additions:

Demonstrate suitability by using external FES for 6 months
Stable and likely to be long term users of FES
Issues that prevent consistent use of external FES

Pe rs i ste nt s kin i rritati on

Di ffi cu lty us ing e xte rnal e qu ipme nt e .g. cogn iti ve i ssue s or prob lems 
us i ng hands

Di ffi cu lty re l iably l ocating e lectrodes

Not diabetic or using immunosuppressive drugs 

MS EDSS 4
Has now used SuS for 
5 years 

16%  i ncre a se  in  walking s peed
14% fa l l  in  Phys iological Cos t 
Inde x (e ffort o f wa l king)
16% i ncre a s e in  3 mi n  wa lking 
d i s tance

STIMuSTEP
Implante d Droppe d Foot Stimulator

Why use an implant?

20 week follow up

•
•
•

–
–

–

•
•
•

•



03/07/2014

2

Procedure

Assessments
10m walking speed
3 min walking distance
PCI
PIADS
Use of device questionnaires

Reasons for going for the implant

skin irritation 44%

difficulty placing electrodes 24%
convenience 10%

difficulty with wires etc. 7%

participant in research 12%

other 2%

MS Cohort 
n = 23

Mean time external FES used prior to SuS
30.1 months (SD 21.5)

Mean age at assessment
56.1 years (SD 11.1)

Mean time since diagnosis
15.9 years (SD 10.6)

Mean time between pre op assessment and SuS setup
5.2 months (SD 3.0)

Mean time between set up and 2nd assessment
3.7 months (SD 1.1)

Mean total SuS use (Oct 2013)
45 months  (SD 24, range 8 to 93)

0.70  (0.26) 0.85   (0.28) <0.001
0.64   (0.29) 0.79   (0.28) <0.001

Both  de vi ce s  incre ase 
wa l king speed  by the  
s a me  a mount
p=0.77

Cha nge  pre  to  pos t op
No FES    -0.06,  p=0.06
Wi th  FES -0.06,  p=0.05

Wa l king was s lower post 
op  (9 months  l ate r)

0.58   (0.57) 0.48   (0.42) 0.017
0.57   (0.46) 0.49   (0.52) 0.039

Both devices 
decrease PCI by 
the same 
amount
p=0.91
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Walking speed ms-1

Mean (SD) Speed (ms-1) 
Without stim

Speed (ms-1) 
With stim

p =
(t test)

ODFS
STIMuSTEP

PCI (bt m-1)
Without stim

PCI (bt m-1)
With stim

p =

ODFS
STIMuSTEP

Physiological cost index (PCI)
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110 (43) 138 (53) <0.001
101 (53) 131 (55) <0.001

Distance walked in 3 minutes

Both  de vi ce s  
i ncre a se the  d istance  
wa l ked  in  3 mi nutes 
the  s a me  a mount
p=0.84

The re  wa s  no  
s i gn ificant change i n 
d i s tance wa lked  i n 3 
mi n  pre  – pos t op

1.74 (0.52) 1.57 (0.80) 1.49 (0.58)
1.60 (0.53) 1.40 (0.83) 1.67 (0.67)
0.47 0.36 0.29

Both devices 
increase device 
related quality 
of life the same 
amount

Above 0 is 
positive impact

SuS led to an increase in device usage More people use SuS at work

Slightly more SuS users reported walking shorter distances Very similar reasons for using both devices

Distance (m) 
without FES

Distance (m) 
with FES

p=

ODFS
SuS

Quality of life assessment: PIADS 
(Psychosocial Impact of Assistive Devices Scale) 

Competence Adaptability Self Esteem
ODFS
SuS
p=
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Most important reasons are reducing trips and falls, reducing 
effort and increasing walking distance

Mean score ODFS 5.2
Mean score SuS 4.4 p = 0.02

Getting in and out of car  9
Knocking into furniture    3
When sitting and moving leg position    2
Walking in confined spaces  2

8 currently using external coil.  3 others 
have used an external coil for a short period

Skin reacted to the strap 5
Box slipping on leg 3
Strap wore out quickly 3
Faulty footswitch socket 1
Heel switch painful 1
Hard to see the screen in sunlight 1
Difficulty reaching controls 1
Didn't work well when wearing squidgy soles 1
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How long does it take you to put the 
FES equipment on?

ODFS 11.7 minutes
SuS 2.3 minutes (p<0.001)

Adverse effects
(MS)

4 implant failures 
3 revised

1 waiting revision

2 cases of neuropraxia
Both cases resolved

Conclusions

STIMuSTEP is functionally
Equivalent to external FES

STIMuSTEP provides a
solution for people who 
have problems achieving 
reliable use from external 
FES

There is a risk of short term 
nerve dysfunction and 
implant dysfunction

User satisfaction is high

EDSS 6
49% i ncre a s e in  wa lking speed
32% fa l l  in  PCI
71% i ncre a s e in  3 mi n  wa lk 
d i s tance
Us e d  2.5 ye a rs
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