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Figure 3. Measurement from L5/S1 to insensitive 
area of lower extremity. 

amount of bending force for each monofila­
ment diameter.'. The three sizes are 4.17, which applies one 
gram of force for a normal sensation; 5.07, 
which applies 10 grams of force to indicate a 
level of protective sensation; and 6.10, which 
applies 75 grams of force and determines if a 
limb is completely insensate. When patients 
cannot respond to the 5.07 or 6.10 size, they 
are considered neuropathic because they 
cannot feel pain and high pressures before 
damage occurs. No person who is comfort­
ably ambulating with plantar ulcerations can 
feel 10 grams of force. 

Types of ~europathy 

Peripheral neuropathy is a lack of sensation 
that is symmetrical and equal from the spine 

Figure 4. Measurement from C7 to insensitive area 
of upper extremity. 

down the extremities. Patients with periph­
eral neuropathy will show equal mapping in 
their feet with the insensitivity beginning in 
the toes and continuing proximally. If the 
pattern extends up the calf. the patient's fin­
gertips and hands should be tested. True pe­
ripheral neuropathy will eventually involve 
all four extremities and can be checked by 
measurement from L5/S I down the leg com­
pared to the measurement of C7 down the 
arm. The points where the patient is insensi­
tive should be approximately the same (see 
Figures 3 and 4). 

Other neuropathic conditions. When the 
pattern of sensation does not follow the cri­
teria for peripheral neuropathy, other un­
derlying conditions exist. The neuropathy 
could be caused by single nerve damage or 
entrapment (following a dermatome pat­
tern). Vascular disease can cause neuropa­
thy, but the patient would have an uneven 
pattern or have only one extremity involved. 

Why are we concerned about neuropathy? 
Because patients will not compensate for 
high plantar pressures by changing their gait 
pattern, will not suffer pain or discomfort, or 
even limp when damage occurs. When we 
can provide an optimum environment for the 
foot, equalize pressures and educate pa­
tients, they can continue ambulation without 
damaging their extremities. 

Diabetes and Peripheral Neuropathy 
For most practitioners, diabetics display the 
highest incidence of neuropathic limb com­
plications. This group has a high incidence of 
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Figure la. Dysvascular patient with nonnal sensa· 
tion in foot. Distal end of great toe is gangrene. 

Figure lb. Patient is neuropathic and dysvascular 
with gangrene in fifth toe and infection in foot. 

Figure 2a. Neuropathic foot with Charcot 
deformity. 

penicillin, prolonged INH use and uremia. 
Syndromes include Charcot Marie Tooth, 
Refsum's, Dejerine Sotta's and Riley Day. 
In addition, HIV/ARC/AIDS medications 
may also result in neuropathy. 

Some of these conditions are complicated 
further by dysvascularity. When arteries are 
calcified, they provide poor healing poten­
tial. Antibiotics (oral or IV) cannot perform 
optimally in an extremity they cannot reach. 
Dysvascularity makes an injury or infection 
in the 'neuropathic limb a serious medical 
condition often leading to amputation or de­
bridement. 

Figure 2b. Neuropathic foot with amputation, claw 
toe and dermatological condition. 

The insensitive (neuropathic) foot is not 
much weaker than the normal foot-it is just 
poorly protected since it lacks pain reflex. 
Patients lose all sense of identity with the 
insensitive part. Subconsciously these pa­
tients don't have feet. While definitions of 
neuropathy differ with the diagnosing pro­
fession, patients are tested to determine the 
level of sensation loss and to "map out" the 
area involved. A common and widely recog­
nized tool is the Semmes Wienstein monofil­
ament (von Frey) set. This is a set of three 
brush-quality nylon monofilaments (38mm 
long) that are calibrated to measure the 
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Figure 6. Grade I ulceration. 

grade 1 and 2 ulcerations have a high proba­
bility of becoming Grade O. Grade 3, 4 and 5 
ulcers require extensive medical attention 
before orthotists and prosthetists can be in­
volved in treatment. 

Clinical Evaluation 
Clinical evaluation involves a visual and 
physical examination, monofilament testing 
and temperature recording. These processes 
provide subjective and objective criteria to 
be used for O&P design as well as in follow­
up evaluation. 

The visual and physical examination be­
gins before the patient is taken to the exam 
area. As you greet the patient, note injuries 
to the hands (burns, etc.) indicating a high 
level of peripheral neuropathy, especially at­
rophy of the thenar eminence. Note the pa­
tient's gait. Neuropathic patients will not 
limp if they have ulcers because they are 
unaware of a problem. Diabetes creates a tri­
neuropathy with loss of sensory, motor and 
autonomic nerves. Other losses include knee 
and foot "reflexes and hot/cold sensation. If 
the patient has motor neuropathy, he or she 
may have a drop foot or other weakness. 

Figure 7. Grade I ulcer over bony prominence. 

Figure 8. Hallux valgus deformity with Grade J­
uicer. . 

Figure 9. Grade 3 ulceration. 
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Note assistive devices, and visual and other 
impairments. 

The patient will remove shoes and socks. 
Never take the patient's word for the condi­
tion of his or her feet. You must personally 
examine the patient's feet at every appoint­
ment. 

With the feet exposed, note skin discolor­
ation, texture, keratin buildup and other ab­
normalities. Claw toes result from loss of 
intrinsic control, allowing the PIP and DIP 
joints to pull into abnormal alignment. Toes 
may be normal, moderately clawed or se­
verely clawed. Feel the foot and calf for se­
vere temperature differences and loss of hair 
growth (indication of vascular impairment). 

This exam process will usually indicate the 
level of neuropathic advancement. Figure 10 
shows the physical exam where range of mo­
tion is evaluated, especially that of the great 
toe, which must have extension range to ob­
tain low pressures during gait and toe clear­
ance. Hallux rigidus deformities are usually 
due to the fibrosis of a healed first metatarsal 
head ulceration. The rigid great toe will re­
quire a full shank in the shoe and a rocker 
bottom. 

Note areas of callous (high stress) and 
skeletal alignment. Previous injuries and de­
formities lead to high pressure areas. Fat 
pads tend to migrate distally, leaving meta­
tarsal heads without padding. Unusual areas 
of callous and ulceration may be due to 
wedged shoes or inserts. These patients can­
not be corrected, only accommodated. 

To determine the amount of sensation the 
patient retains, use the Semmes Wienstein 
monofilaments. The monofilament should 
first be shown to the patient and tested on his 
or her upper arm so the patient will know 
what to expect. Begin the test with the 4.17 
monofilament indicating normal sensation. 
If the patient cannot detect sensation, con­

Figure 12. Temperature recording.tinue to 5.07 and 6.10. 
To use the monofilament, hold the handle 

so the monofilament is perpendicular to the not be accurate from areas of damaged tis­
skin surface. Touch the end to the skin, de­ sue. 
flect (bend) the monofilament and remove. Temperature readings will be taken at 10 
Note when the patient responds and the size locations on the foot (see Figure 12). Tem­
of monofilament he can feel. Map the area perature rise is an inflammatory response to 
that has no sensation. Never apply the trauma. These locations are selected be­
monofilament to callous, ulcer site, scar or cause of incidence of ulcerations (see Figure 
necrotic tissue-only to good skin closest to 5), including the arch, dorsal surface and 
desired site (see Figure 11). Readings will alternating toes. Temperatures can be taken 

Figure 10. Physical and visual examination. 

Figure 11. Semmes Wienstein monofilament test. 
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ORTHOTIC FOOT EVALUATION FORM 

PATIENT DlAGNOSIS_" ONSET 

CODE 0R11101Wf _ 

!NSi'}IfSJTIVE FEET wrmour ULCERATION 

MONOFJUMENT PROTECTIVE
 
RESPONSE SENSAnON
 

+5.07 (10p1)
 

·5.01 (10p1)
 

.5.07(10p1)
 

·5.07 (10pI)
 

-4.10(15l1li>
 

SKIN TEMPERA11JRE 

WIIHIN j:J. 

+ INCJ£ASED TEMP +3e. 

~ INCltEAS!D TEMP > +,. 
- DECREASED TEMP 

ULCERORADE 

o INTACT SKIN
 

1 SUPEltFlClAL
 

1 TENDON OIl. BONE
 

J AllSCES$OROSTEO
 

4 FOItEJ'OaTOANGIlENE
 

5 fOOl" 0AN0ItENE
 

" "DORSAL 

GOTHER 

ORTHOTIC FOOT EVALUATION FORM 

PATIENT -rftNG "DoG .. DlAGN0S6~_ ONSET~ 

CODE.-lL-- ORTHOfIST N. £,~tm. '" DATE 1-7- «,q t 

INSENSmvE FEET WlTJIOU,f uLcDu:nON 

MONOflUMENT FOLLOW·UP PROTEC11VE 
RESPONSE SENSAnON 

No 

No 

No 

~Qo 

+5.07(10.-) 

.5.07(10pa) 

·5.01 (10p1) 

·5.07 (10pa) 

-4.10(15..> 
® 

Ii 

DORSAL oOTHER 

SKIN TEMPERATURE 

o INTACfSQN 

l~yrgfJQAL 

'Ik~OIlBONE) 
J ABSCESS OR OSTEO 

4 FOItEfQOT OANORENE 

5 FOOT OANQRENE 

Figure 13a. Evaluation form. 

with a thermocouple unit, which is expensive 
and must contact the skin or with an infrared 
unit, which costs more but is a valuable scan­
ning tool. 

Recording temperature provides an objec­
tive means of determining areas of high 
stress before ulceration occurs. The foot 
must be exposed to room temperature for 
five to 10 minutes to allow normal tissue to 
cool and differentiate elevated tissues. A dif­
ference in 3°F between adjacent areas indi­
cates a highly stressed area. A decrease in 
temperature in previously highly stressed ar­
eas indicates that the insert relief has been 
successful in redistributing pressure. 

Evaluation 
With the evaluation and measurements com­
piled, the information form can be complet­
ed. Temperatures should be recorded in cor­
responding circles, noting areas of high 
stress. Remember that temperatures nor­
mally increase as measurements are taken 
proximally (closer to the heart). Note ulcer 
grade using Wagner Scale. Figure 13a is a 
standard evaluation form; Figure 13b shows 
a completed form, noting problem areas and 

Figure 13b. Completed evaluation form. 

deformities. The categories on the form are 
used to define insert requirements, ulcer and 
deformity history, and resulting follow-up. 

When following the categories A, B, C, D, 
E across the form, note important differ­
ences in the patient evaluation that will re­
quire varied treatment and follow-up sched­
ules. Category A patients mayor may not 
feel the 4.17 (1 g) monofilament, but they do 
have protective sensation because they de­
tect the 5.07 (10 g). These patients will 
change gait or remove footwear in response 
to pain and discomfort. They can be sched­
uled for annual follow-up and require a well­
fitted shoe with cushion for comfort and 
shock absorption. 

Category B, C and D patients are similar 
only because these patients do not feel the 
5.07 (10 g) monofilament and do not have 
protective sensation. These patients have 
neuropathy and do not retain enough nerve 
signals to protect their feet from damage due 
to mechanical stresses. 

The Category B patient is seen every six 
months and requires accommodative mold­
ed inserts. These patients have no history of 
ulcer or deformity. 




