
Author Response 

I thank Ms Cech and Dr McEwen for 
their encouraging and uplifting com- 
ments on my two case reports as well 
as for their thoughtful ideas and sug- 
gestions. 

Ms Cech expressed interest in my 
finding that stimulating the triceps 
surae muscle alone was more effec- 
tive in improving plantigrade gait than 
stimulation of the tibialis anterior 
muscle. Dr McEwen also found this to 
be intriguing. The finding is in con- 
trast to the traditional idea that the 
triceps surae muscle is overactive and 
contributes to toe-walking. The tradi- 
tional viewpoint would cause one to 
stimulate the tibialis anterior muscle 
rather than the triceps surae muscle. 
Ms Cech mentions fatigue and 
strengthening of active muscle con- 
traction as possible valid theories for 
the effectiveness of neuromuscular 
electrical stimulation (NMES). I 
strongly agree that strengthening of 
the triceps surae muscle does help 
achieve a plantigrade gait, but I dis- 
agree with the suggestion about fa- 
tigue of the spastic muscles. The tri- 
ceps surae muscle is already weak 
and ineffective. This muscle does not 
need to be fatigued; it needs to be 
strengthened. 

I find it helpful to keep in mind that 
plantar flexors are normally responsi- 
ble for two thirds of the total concen- 
tric work of gait.1 Olney,' Dietz et al,* 
and Berger and colleagues,j among 
others, led me to this viewpoint on 
why NMES was so effective on the 
triceps surae muscle and not on the 
tibialis anterior muscle. It does not 
appear that the triceps surae muscle 
causes toe-walking in all children with 
cerebral palsy, as has been the tradi- 
tional thinking. With stimulation to 
this muscle to increase the strength 
or control of the muscle contraction 
of the child in case 1, the child's foot 
became plantigrade. Over time, the 

triceps surae muscle gained strength 
and control in all three subjects in 
this case study, and no increased 
spasticity o r  loss of range of motion 
of the ankle was found. 

With regard to Dr McEwen's ques- 
tions concerning the children in cases 
2 and 3, the child in case 2 had a 
stroke at birth from meconium aspira- 
tion. He attends a regular school, is 
considered above average in intelli- 
gence, and does have difficulties with 
writing and attention span. When he 
returned to my clinic to replace out- 
grown orthotic devices, it was de- 
cided to try NMES because of the 
progress of the child in case 1, who 
was felt to be similar in functional 
needs. 

The entire home program of the child 
in case 3 was as described in part 1. 
He spent 15 minutes walking with 
NMES, triggered by the remote- 
control switch, also doing active dorsi- 
flexion and plantar-flexion exercises 
in sitting and standing three times a 
week. There was nothing more. The 
child in case 3 was referred to physi- 
cal therapy initially for a brace and 
physical therapy consultation. When 
he returned because of an outgrown 
brace, it was decided to try NMES. 

The subjects were chosen because 
they were all of the same general 
diagnosis but of various ages. Also, 
the use of NMES on a child with only 
a one- or two-extremity involvement 
is simpler to describe than the appli- 
cation to children with more compli- 
cated problems (athetosis or  diple- 
gia). Comparing the children in cases 
1 and 2 was felt to be of additional 
interest, considering that the child in 
case 1 received physical therapy with 
a contemporary o r  dynamic-systems 
model of motor control at the start 
with NMES added at the young age of 
19 months, whereas the child in case 

2 had received a neurodevelopmental 
therapy program of physical therapy 
and occupational therapy before 
changing to the program that the 
child in case 1 was given. 

Dr McEwen expressed a desire for 
more references on motor control. 
There were six references on motor 
control listed at the end of part 1 (ie, 
references 6, 8, 10, 16, 17, and 18) 
and one (ie, reference 17) in part 2. 
Three are chapters from books in 
which the entire book discusses the 
subject. As I mentioned, most of the 
references concern adults, as there is 
very little written about motor control 
in pediatrics. 

I certainly agree with Dr McEwen that 
when physical therapy is based on 
functional outcomes, older children 
and children with severe disabilities 
often make measurable and meaning- 
ful progress. Unfortunately, we do not 
have enough documentation in the 
literature to prove this. Published 
works by physicians4-7 imply just the 
opposite-that children after 6 o r  7 
years of age d o  not progress. It has 
been my experience that local physi- 
cians and those working for California 
Childrens Services, a state agency 
serving children with disabilities 
through medical-therapy units in 
school settings, base their decisions 
for continuing physical therapy on the 
findings and guidelines of Bleck4z6 
and Molnar.517 

In 1985, Molnars stated 
Most children achieve maximal level of 
gross motor function including ambu- 
latory potential, by 6-7 years. AFter this 
age physical therapy, regardless of its 
intensity, is unlikely to produce further 
functional gains. 

In 1987, Bleck4 reviewed several phy- 
sicians' research on the effectiveness 
of physical therapy. All felt that there 
was a plateau by age 7 years and that 
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motor improvement of children with 
spastic diplegia levels off. Bleck rec- 
ommended that physicd therapy be 
discontinued when the child is able 
to play outdoors with his or her 
peers, at 6 or 7 years of age. Blec& 
published his Locomotor Prognosis 
Test in 1975. This test bases its score 
on the presence o r  absence of certain 
reflexes in the child who is at least 1 
yew of age. The prognosis was accu- 
rate in 94.5% of the 73 children stud- 
ied Bleck also stated that the "proba- 
bility of a child walking after the age 
of seven is remote." 

Bleck's test  may be of further service 
to physical therapists besides the 
Inrain function of prognostication. The 
underlying research was carried out 
Over 20 years ago, and the results may 
reflect the skills of physical therapists 
at that time. Physical therapy has 
made many advances since then, and 
I feel the: skills of the therapist are 
much improved. i t  may now be possi- 
ble to show a greater percentage of 
children who can walk and make 

signifcant functional gains when they 
were not "expected" to do so. It is 
suggested that therapists working with 
young children routinely use a loco- 
motor prognosis test during mdua- 
tion and then record pertinent data 
on the children who do  or  d o  not 
become functional arnbulators. 

We see, in our clinics, children who 
fail Bleck's test and then walk, chil- 
dren who walk aher 8 years of age, 
children who walk bur do  not sit by 4 
years of age, and children who other- 
wise make significant functional gaim. 
We need to show that physical ther- 
apy has improved since the mid-1370s 
when Bleck and Molnar published 
their findings and that physical ther- 
apy can make significant functional 
changes where none are "expected." 
Physical therapists also need to dem- 
onstrate to physicians and health 
adminisrrarors [hat physical therapy is 
more than just obtaining a goal of 
ambulation by age 6 or  7 years with- 
out regard to movement quality and 
etficiency I hope that documenting 

measurable significant changes on 
two children, who were not expected 
Lo progress according to BIeck and 
Molnar, will help to fimher these 
goals. 
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