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Years of scientific research has shown that
the best way for children with developmental
diagnoses to achieve and maintain optimal
health across all body systems (musculoskeletal,
neuromuscular, cardiopulmonary) is to help
them engage in age-appropriate play and func-
tional tasks. Pediatric physical therapists work
with families to help their children reach their
maximum potential in these areas.

ne well gt lity to achicve these
goals is electrical sﬂrnulatlm 12 'this article will describe

this modality and explain how it can be useful for the pedi-
atric population

WHAT IS THERAPEUTIC ELECTRICAL STIMULATION?

exercise program. It can be applicd either per ly (needles
placed through the tissue) or transcutancously (electrodes placed
an top of the skin). This article will anly address |:hr.- IrANSCULaNeous
application of electrotherapy. E des of d shapes and
sizes are applied to the muscles, which are then connected to wires
and a control unit. Specific parameters are used for children o keep
it comforiable for them. Electrical iumumm nas many applica-
tions, but this article will di lhe i of only

ular electrical 0 (NMlm and t | electri-
cal stimulation (FES),

WHAT IS NMES AND FES?
When NMES is used, the unit is set 1o cycle to eficit rmuscle con-
and then for a set period of time, as determined
by the therapist. For this intervention, the child can be in any posi-
tion, resting or moving. When FES is used. the unit only tums on to
elicit muscle contraction when it is riggered by the therapist with
a remote control, while the child is performing a functional msk

Electrical (ES) is the appl of electrical imp
with sufficient v o edicit a le o during an
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(ike walking), This inter is used 1o train & muscle 0 activate
ar a specific time during the functional msk,

PART OF THE PROTOCOL: The best way for children with developmental diagnoses to achieve and maintain optimal heaith across all body
systems is to help them engage in age-appropriate play and functional tasks. Electrical stimulation i a treatment modality that has well
documented support as an intervention that produces good functional results when used in conjunction with functional task training,

and when carried over in a home program.

HOW HAS THIS THERAPY BEEN
MODIFIED FOR THE PEDIATRIC
POPULATION?

Traditionally, clinicians have used adult
protocols with their pediatric patients.

comfort from the stimulation, however
pediatric par are well tolerated
Mscomfon from removing electrodes is
similar to removing a Band-Ald If the
misdality is used by an untrained practition-

These protocols do not take the developing
system into account, and are often poorly
tlerated by the child, leading 1o poor com-
pliance. The approach described in this arti-
cle is based on decades of work by various
climicians and researchers, and has been
recently modified and taught by Dr. Susan
Hastings. a renowned pediatric physical
therapist. The differences in this approach
relate to which muscles are targeted and the
parameters that are used.

IS ELECTRICAL STIMULATION
SAFE FOR CHILDREN?

ES is safe for moss children and can be
started as early as when a dixgnesis is
received, Age should not limit the use of e
stimn, and in Fact, theee have been studies
conducted using ES for children younger
than 24 months. >5 There is a significant
amount of rescarch supporting this modali-

er or patmllhmistiﬁdwn

WHAT IS THE COST OF THIS
INTERVENTION? IS IT COVERED
BY INSURANCE?

If a family is purchasing an e-stim unit
for a home exercise program, the cost s
between 53550 and 5425 and i typically not

hwurfhliglxlolhe muscle, LA

d by €. The cost of

d il the

A practiti will und d precau- (e services using this modality will vary
tons, contraindi and appropri and i € e will deg
np;)llmmm 'lher= are a number of con-  clinician is an in-network or out of network

ions beyond the scope  provider. Clinicians will use their units and

of the article, I:-ul this is true for all thera-
peutic modalities. A trained practitioner
should only opt o use this modality when it
is appropriate for the patient. Medical clear-
ance should be obtained for children with
complex medical disgnoses, including:
seizure disorders, shunts, or cardiac issues,
ES can aiso help children who have received
BOTOX and orthopedic procedures

WHO CAN PROVIDE THIS
INTERVENTION FOR MY CHILD?
Use: of NMES and FES is within the scope

of practice for physical therapists and no
additional certification is needed. We do

ty's efficacy and safety for child
using adult tested parameters, although
there are reponts of discomfortipain, The
parameters described in this paper are
lower and specific for the pediatric system
eliminating pain and discomfon as the side
effect. Pussible side effects may include dis-

while 1 I that clinicians take i g
education courses o Ieu.m ahuul pedintric
settings. O i are o imp

use patient specific electrodes.

HOW DOES ELECTRICAL

STIMULATION WORK?
Therapeutic electrical stimulation o a
sheletal muscle can initare an artficial
physiological response by stimulating the
nerves and influencing the connections
the brain and spinal cord. Wien this ingter-
vengion is applied over time, it can improve
moior function by reducing hypertonicity
(high rI'lLI!C'Ie tone), increasing muscle
and ic bulk, and improving
gait {quatﬁy of walking). Principles of motwr
learning are used when using the FES, as
described in this article. Motor learning is
how the nervous system reorganizes itself
maotor function through repeat-

required to mke a specifed rlumber of con-
tinuing education credits w train in the use
of elecrical stimulation prior 10 being
allowed o use this modality,

ed practice of a functional msk, leading
improved motor skill performance. The
repetitive therapeutic electrical muscle
stimuiation facilitates motor learning when
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provided at the same time as the functional ek that & being prac-
ticed 3¢

WHAT DOES THE RESEARCH SAY ABOUT
ELECTRICAL STIMULATION?

The benefits of NMES and FES have been well documented in the
across iple patient popul 18, across the lifespan ®
Mmmsuﬂwhwwmthm%wmunwrdmym
individuals with an impaired nervous system. something which was
thought not possible” It also facilitates neuroplasticity (brain ©
larmmwmquMnnmehqumtmptﬂMulnﬁepulr
lished studies have i the benefits of ES for chil-

dren. It improves muscle
1
bullc and strength, reduces

ocle (e Mypecicnichy) “A study found that
improves passive and acive  children who received
range orw;lnkotim;wzd mi; functional electrical
Improves Walling. spe stimulation during
foot and ankle mechanics mm together with

during  walking 23.7.9-12
Many studies found that E5
can lead o significant posi-

traditional treatment,
underwent an average

tive changes in walking in  of 4.5 fewer surgical
children  with cerebral

poisy!! The use of ES has procedures than
evolved from stimulating a children who just
pair of muscles to multiple received traditional
muscles groups with FES therapy.”

units  during  walking.'>
Rilmﬂmmmdﬂsllmmtﬂim lmpmumlinupparmuy
R in with palsy, due 1o improved muscle
length, reduction in fone and improved muscle strengih 2% 1415 4
study found that children who received FES during walking togesh-
er with traditional treatment, underwent an average of 4.5 fewer
sungical procedures than children who just received traditional
therapy, '®

HOW CAN ELECTRICAL STIMULATION
HELP MY CHILD?

Here are some clinical examples describing how this therapeutic
modality may help your child

Hypownia (low muscle tone): Hypownia can be of central
Down's syndrome) or peripheral origin (spinal muscular atro-
phy).'7 This article does not discuss ES application for hypotonia in
kit like: spinal museulr h

tion classification system (GMFCS) level of function. There are five
levels within this classification system based on the motor skills
atained by the child, Level 5 is the lowest luncrioning, where the
child is bed or wheslchair bound and needs assistance lor all activ-
fties. Level 1 is the highest functioning, and children in this level
can walk, run, jurnp and go up and down stairs independently

Levels 4-5: ES can be provided o reduce the hypertonicity in the
muscles t©o help familics perform hygiene tashs (like a diaper
change, or bathing), to improve posture (in wheelchairs, standers,
and gait trainers) and o assist with breathing (if it is used on the
core muscles). %40

Level 1-3: ES can be used o help a child develop the subskills
which improve quality of movement for transitioning between
pasitions from the Aoor to bedic d, for a stand-
ing position, and to develop coordinated and enesgly efficient walk-
Ingl. To achieve these goals, a therapist may choose o apply e-stim
to cermain muscles of the legs, feet, andlor the torso. BS can also be
used W help children gabn the geh and i for higher leved
motor skills, like: fast walking, running and jumping,

Tdiopathic Toe Walking: Children who walk on their toes ben-
efit from e-stim to help them place their feet flat on the ground,
realign their p and imp for safe and
energy efficient walking, xsdcvduped and taught by Dr. Hastings.*!

HOW OFTEN SHOULD ELECTRICAL STIMULATION
BE USED?
What is the dosage? Based on clinical experience. ES protocols
are most successful when used 4-5 times a week (clinie and home
progeam combined), Families are encouraged 1o use e-stim as part
of & home exercise progs in between therapy sessi The spe-
aﬁcdnayandlhe ber of 1 peted will vary and be
ined by the therapist, based on the child's level of function
and the goal being worked on

WHEN CAN I EXPECT TO NOTICE CHANGES IN MY
CHII..D'SMD'I'(HIFUNUI‘ION"

Changies in perfe x vary d fing on the goals set for the
cmld. as per their level of function. Chan@a like reduction in one,
4 and imp 1 components of balance can be
somvddlnwmumula!mswmommﬂuofmbr
a child to learn a new functional mo pattern and for that pat-
tern o become permanent (indicates motor learning has taken
place) 25 shown by multiple researchers. Factors like growth spurts
andlﬂnessmmpmchmgalswen Additionally, carryover of

prog deger phy
Children with hyp typically p with poor p ke a

the: therapet 1 g the day st home and at school

stouched back, a protruding tummy, and Nat feet, and they present
with d general strength, and activity (ol '8 For these
children, NMES can be used on the back and core muscies o help
them assume and maintain an upright posture '* 20 NMES or FES
can also be used by placing clectrodes on the child’s feet to help
strengthen the small muscles in the foot, for improving walking
and balance shills.

Hypertonicity (high muscle tone): ES is very imporant for
hyperonic muscles, bocause i can heip the muscles ‘reset’ and
dncmﬂwmmhunhwwmunwdnﬂ u-ddemk:pm

e for f There are multipl

htmslnmmmﬂpﬂiyhmﬂm}uwmlhixmmmhmc
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is and rec dations for comp £a and
Mmmmu&nuﬂemwwﬁhmnﬂv&ﬂ“zhimww
fant 1o stay consistent with the treatment protcol and plan set by
the therapist.

WHAT MACHINES CAN BE FOR THERAPY WITH
ELECTRICAL STIMULATION?

It is good to use an clectrical therapy unit that allows the ther-
pist and family to select from a wide range of parameters for the
Individually designed treasment protocol. There are unies that have
remotes (hand heid trigger) for the FES protocols, Safety features,
such as an sutomatic lock w prevent the child from making adjust-
ments and 1o stop IF any components were to ges loose, are a great

==

benefit too. it should be small and p for
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or other mobility skills: The devices used are FDA
categorized as class 1 medical devices

d and are

SUMMARY
While multiple treatment strategies for pediatric patients have
hmldcvdﬂpﬂlh:;:mﬂlwm'sd\ﬂnnmﬂﬂeﬂ
alone works the best When sclecting a . one
should bear in mind the longterm benefits thatmbeﬂﬁned.
like & safe and strady walk, prevention of pain and deformities, and
h'npotmmly.dmmvmhmkhahmpmgmmbedum&
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an intervention that produces good mlsuimal mst.ltswhm uauim
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o Check fof medieal ID

% Do NOT restrain,

sTAvwﬂ.h the parson until Lhay
aro awiske and alert altor the salzure.
o Timm the seizure  « Ramain calm

Keep the person SAFE

« Mave ar quics away from hamn

% Do NOT put any objects in their mouth
 Rescus be gl

NOVEMBER IS EPILEPSY
AWARENESS MONTL | Seizure First Aid
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How ta help someone having a seizure

Turn the person onto thar SIDE
if they are not awake and aware,

+ “eeo airmay clear
+ Losotamn tpt chothes arourd nick
+ Pt womewthing small and Soft ereder D e —_—
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