
were not likely to stretch long enough, 
hard enough, or frequently enough to 
address and reduce the equinus. His 

Dr. Richard O. Schuster 
was one of the pioneers 
in the use of foot orthot-
ics for podiatric sports 
injuries. He was emphat-

ic that equinus was a major cause of 
lower extremity pathomechanics.1 He 
recommended using running orthotics 
with heel lifts to combat this problem. 

Schuster recognized that stretching 
the calf could combat equinus, but 
experience taught him that athletes 
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Schuster recommended using running orthotics 
with heel lifts to combat equinus.

Goals and Objectives
	 The goals and objectives of this 
CME are to acquaint the reader with 
the principles taught by Dr. R.O. 
Schuster at the New York College of 
Podiatric Medicine to manage run-
ning and podiatric sports injuries. 
After completing this CME you will:

	 1) Understand the role of equi-
nus in the athlete, and the need for 
lower leg stretching.

	 2) Appreciate Schuster’s concept 
of foot guidance via shoes, orthotics 
and flexibility to decrease the fre-
quency of running injuries.

	 3) Gain insight into the orthotic 
design features that Dr. Schuster 
felt were needed to allow foot or-
thotics to control the running foot.

	 These concepts can be used by 
those who treat sports medicine 
injuries to lessen injury rates and 
speed recovery of injured athletes.



ities of daily living and sports over 
extended periods of time. One need 
only observe older women who have 
a lifetime of wearing high-heeled 
shoes as their primary footwear to 
confirm this anecdotal fact. Many 
of these women admit to discomfort 
walking barefooted or in shoes that 
do not raise the heels.

	 It has long been held and recent-
ly confirmed that static stretching 
is the most rational routine for the 
non-professional or weekend athlete 
to achieve and maintain flexibility.4-6 
Recommended protocols are a gentle 
stretch, with the calf under moderate 
tension for either three repetitions 
held for 30 seconds, or 10 repetitions 

solution was to raise the runner’s 
heel with a 1/8-1/4 inch heel lift. 
Often this would be incorporated into 
a foot orthotic designed for sports.2

	 Most authorities in sports med-
icine today have a different view-
point. Many high-caliber athletes, 
including professional, college, high 
school, or even weekend warriors, 
will stretch if properly motivated.3 
They need a valid reason, encour-
agement, and proper instruction. 
Hand-out sheets, verbal instructions, 
demonstrations, and motivational fol-
low-up visits at three to six-month 
intervals are all helpful in providing 
this encouragement (Figure 1).4

	 Emphasis on increasing flexibility 
and follow-up are essential. Those of 
us who practice sports medicine be-
lieve in personal observation of ath-
letes’ stretching techniques to ensure 
compliance and proper execution. 
Emphasis on increasing flexibility 
and follow-up are essential to suc-

cess.4 Not many athletes will comply 
unless they are motivated and see 
tangible results.
	 Because results can take time 
to occur (6-8 weeks, or longer), are 
subtle, hard to measure, and do 
not result in profound performance 
changes, athletes often give up be-
fore proper flexibility is achieved.3 

This becomes our primary challenge. 
Experience shows that Schuster’s rec-
ommendation to incorporate a heel 
lift in orthotics for athletes may be 
counter-productive and lead to calf 
muscle (gastroc-soleus) contracture. 
It can often cause an increase in the 
equinus.5 This occurs when heel-lift-
ed orthotics are used during activ-
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Figure 1: Sample hand-out sheet to teach proper stretching technique

Static stretching is the most rational routine 
for the non-professional or weekend athlete to achieve 

and maintain flexibility.

Why Stretch
Stretching, because it relaxes your mind and tunes up your body, should be
part of your daily life. You will find that regular stretching will do the fol-
lowing things:

• Reduce muscle tension and make the body feel more relaxed.
• Help coordination by allowing for freer and easier movement.
• Increase range of motion.
• Prevent injuries such as muscle strains. (A strong, pre-stretched mus-
cle resists stress better than a strong, unstretched muscle.)

• Make strenuous activities like running, skiing, tennis, swimming, cycling
easier because it prepares you for activity; it’s a way of signaling the mus-
cles that they are about to be used.

• Develop body awareness. As you stretch various parts of the body, you
focus on them and get in touch with them. You get to know yourself.

• Help loosen the mind’s control of the hody so that the body moves for
“its own sake” rather than for competition or ego.

• Promote circulation.
• It feels good. �



ist shoes that 
are currently in 
fashion.8 What this 
should tell us is that 
the “ideal” shoe may 
be determined more by 
fashion than function. 
Schuster hinted at this 
years ago by saying 
that even the best or-
thotic needed a “good” 
shoe to be effective.2,7 
He recommended that 
shoes should help limit 
pronation, but that the 
proper shoe/orthotic 
combination was tricky. 
He noted that complete 
elimination of pronation 
was unwise.
	 Current knowledge 
of what constitutes 
a good running shoe 
is more defined. Still, 
there is no true agree-
ment on criteria. Choice 
is very individualized 
and often based on a 

myriad of ever-changing conjecture 
about foot type, running form, per-
formance, pseudoscience, and quest 
for style. Most practitioners in sports 
medicine today suggest proper foot-
wear for different sports and often 
give hand-out lists. (Figure 4)

	 Schuster was quite clear about 
what running athletes required in an 
orthotic (Figure 5).1,2,7 First, materi-
als used in construction of athletic 
devices should be made of compli-
ant materials that would not “bot-
tom out”. He expected the shell of 
the device to support the long arch 
and limit navicular drop (limit pro-
nation) from heel strike to push off, 
but not allow supination to occur 
too rapidly.7

	 It was Schuster’s opinion that 
rigid materials like those used in 
Root-type orthotics caused “arch 
avoidance” and encouraged early 

for 10 seconds. This protocol is re-
peated with the knee locked (extend-
ed) and bent (flexed) (Figures 2 & 3). 
This allows both the gastrocnemius 
and soleus portions of the muscle to 
obtain a proper stretch.

Buddy Stretching
	 PNF or proprioceptive neuro-fa-
cilitated stretch (buddy stretching) is 
accepted to be more effective than 
static stretch.6 This technique is often 
used in professional sports. Unfortu-
nately, this type of stretching is dif-
ficult to teach and usually requires a 
trainer, therapist, or a skilled partner 
to do without risk of injury.6 Yoga 
and developmental-type stretching 
fall into the same risk category when 
done by poorly trained or more zeal-
ous athletes.

Orthotics and Shoes
	 Schuster recognized that equinus 
was only one cause of sports inju-
ry. In fact, he held that varus of the 
foot, ankle, and lower leg and leg 
length discrepancy were problematic 
as well.1 He taught that varus of the 
foot, ankle, and lower leg was the 

most destructive force of all.1

	 He recommended the use of 
properly constructed running orthot-
ics in a well-designed shoe to neu-
tralize these forces.7 If a limb-length 
inequality was seen, a heel lift of the 
proper height was added to the short 

side (usually about one half the mea-
sured amount). There is little writ-
ten evidence of what Schuster felt 
was required in a good running shoe. 
This may be because during much of 
his early career in the 1950s-1970s, 
there were few choices. In fact, what 
constitutes a properly constructed 
shoe has changed numerous times 
over the last 50-60 years.8

	 During the “running boom” 
in the 1970s-1980s, control of rear 
foot motion was emphasized. In the 
1980s-1990s, highly cushioned shoes 
were in vogue. Lightweight shoes 
in the 1990s gave way to minimal-
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According to Schuster, the major causes 
of athletic injury were equinus and lower leg varus 

and limb-length discrepancy.
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Figure 2: Shows calf-stretching with the knee extended 
(straight leg) stretch. The athlete should feel a gentle 
pull or stretch in the gastrocnemius part of the calf 
muscle.

Figure 3: Shows calf-stretching with the bent leg. The heel 
is pressed to the support surface, and the knee is bent 
(flexed). The athletes should feel tension in the soleus part 
of the calf.



	 • Constructing orthotics for runners from more 
compliant materials that could give without bottoming 
out to provide foot guidance and support in non-rigid 
materials.
	 • Maintaining the foot to lower leg alignment through 
the entire running cycle from early contact to late propul-
sive stages of running. This requires the use of extended 
forefoot posting (shims) made of materials similar to 
those used in the arch.

re-supination. Schuster further claimed that running 
athletes had little to no heel strike, propelled from the 
forefoot, and required foot guidance throughout the 
push-off phase of running. His orthotic design did not 
rely on rearfoot posting, but required extended posting 
in the forefoot.7

Posting for Running Athletes
	 Schuster maintained that forefoot posting for running 
athletes should start behind the metatarsal heads and 

extend to the toe sulcus. This allowed the device to be ac-
tive throughout the running cycle. Today, we understand 
that Schuster designed orthotics that work more on tissue 
stress-reduction (controlling lower extremity overload), 
rather than trying to maintain subtalar joint motion as 
suggested by Root.9 His design required appropriate rear-
foot and forefoot angulation to the ground to maintain a 
stable foot position from late heel contact through propul-
sion in running.
	 This was accomplished by using posts or shims made 
from the same type of compliant non-rigid materials used 
in the shell. He called his orthotics “runner’s moulds”, 
and they were classified as semi-flexible or semi-rigid in 
the shell.7 They had minimal to no rearfoot posting, were 
perfectly contoured through the long arch, and had ap-
propriate varus or valgus posting through the forefoot to 
the toe sulcus.

Orthotics for Injury Treatment
	 Schuster maintained that orthotics could be used 
in treatment of many major foot and foot-related inju-
ries.10 The goals he listed for the use of running orthotics 
were:1,2,7,10

	 • Cupping and cradling the heel bone to prevent ex-
cessive heel inversion or eversion.
	 • Using a rearfoot post, not to control rearfoot varus 
(RFV) but to prevent excessive shear or torque.
	 • Cupping or cradling the calcaneus with a deep 
heel seat (16-18 mm in deep) to prevent side-to-side 
roll.
	 • Controlling the navicular drop (prevent arch sag) 
by support of the midfoot. It would also slow and min-
imize over-pronation of the foot and ankle. This was 
accomplished by bulk fill under the arch with compliant 
materials.
	 • Encouraging a timely re-supination prior to the pro-
pulsive phase of gait.
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Figure 4: This a properly-constructed running shoe. The main elements 
are a cushioned midsole, a stiff heel counter, torsional stability through 
the arch, flexibility in the forefoot but minimal compressibility in the arch.

Figure 5: Shows two types of running orthotics. On the top is a cork and 
leather semi-flexible orthotic with rearfoot and extended forefoot posting 
(Schuster “runners mould”). At the bottom is a semi-rigid orthotic with an 
acrylic shell and with rearfoot and extended forefoot posting. Both types 
of orthotics are designed for sports use.

Schuster maintained 
that running orthotic design 

should have a compliant shell that 
would not “bottom out”.

Schuster said that running orthotics 
must have forefoot posts 

that continued to the sulcus.
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	 Schuster held that running orthotics should be made 
over a positive plaster cast model of the foot.7 The foot 
impression was used as a last over which the orthotic 

was made. He felt that the contours of the foot could be 
captured using semi-weight-bearing or non-weight-bear-
ing techniques.2,10

Summary
	 Schuster felt that orthotics were a useful tool in 
combatting running injuries when properly construct-
ed and wisely used. He taught that alone, they were 
less effective than when they were placed into good 
shoes. He knew that equinus was a major destructive 
force on the running leg and recommended heel lifts 
be added to running orthotics to combat this deformi-
ty. Time has shown that many of Schuster’s observa-
tions and treatments were correct, and many are still 
widely used today. PM

1) Schuster taught that equinus was a major 
cause of sports medicine injury in the lower 
extremity; his remedy was:
	 A) Stretching
	 B) Better shoe selection
	 C) Restrict activity
	 D) Use heel lifts

2) Most authorities agree that lower extremity 
flexibility can be achieved by:
	 A) Modified activity
	 B) Better shoe selection
	 C) Static stretching
	 D) Foot orthotics

3) With a proper protocol stretch program, we 
should see better flexibility:
	 A) In 6-8 weeks

	 B) In 6-8 months
	 C) In 6-8 years
	 D) Never

4) The type of stretching that is most rational for 
athletes is:
	 A) PNF stretching
	 B) Yoga stretching
	 C) Developmental stretching
	 D) Static stretching

5) Stretching should be done with the knee 
extended and flexed to:
	 A) Stretch both the gastrocnemius and soleus 

muscles
	 B) Take up more time
	 C) Make coaches and trainers happier
	 D) Enhance performance

Dr. McNerney is a con-
sultant podiatrist to the 
New York Giants and 
Kean University. He is a 
fellow of the Academy 
of Podiatric Sports Med-
icine and a Diplomate of 
the American Board of 
Foot and Ankle Surgery.

CME EXAMINATION

Schuster’s concept 
of a “runner’s mould” required 

extended forefoot posting.
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6) According to Schuster, the major causes 
of athletic injury were equinus and:
	 A) Leg length discrepancy and improper 

shoe choice
	 B) Lower leg varus and limb length 

discrepancy
	 C) Lower leg varus and minimalist shoes
	 D) Limb length discrepancy and hill 

training

7) Schuster maintained that running orthotic 
design should:
	 A) Have a compliant shell that would not 

“bottom out”
	 B) Have a rigid shell to control the arch
	 C) End behind the metatarsal heads
	 D) Have a long rearfoot post

8) Schuster said that running orthotics  
must:
	 A) Control the subtalar joint
	 B) Control rearfoot varus
	 C) Be rigid in the long arch
	 D) Have forefoot posts that continued to 

the sulcus

9) Which of the below are consistent with 
Dr. Schuster’s running orthotic design:
	 A) Use compliant materials under the 

arch
	 B) Use rigid materials under the arch
	 C) Use extended forefoot posting
	 D) All of the above

10) Schuster’s concept of a “runner’s mould” 
required:
	 A) Rigid forefoot posting
	 B) Extended forefoot posting
	 C) No forefoot posting
	 D) Posting behind metatarsal heads
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