Ki2 5.

CONTINUING EDUCATION

Diabetic

Performing Foot
Screening

for
Patients

Amputation of a lower limb is a devastating complication
for patients with diabetes. Effective prevention begins with competent
assessment and patient education.

By Mary Beth Dorgan, PT, James A. Birke, PhD, PT, Jane A. Moretto,
RN, BS, Charles A. Patout, Jr., MD, and Kenneth B. Rebm, DPM

hen you see Joe Roja at your outpatient clinic,
he tells you that he’s concerned about some
swelling in his right foot. Mr. Roja has just re-
sumed his walking and self-care program
within the past three days. He’d significantly
curtailed his regular exercise and other activities for about a
month after an acute exacerbation of his heart disease. Know-
ing that Mr. Roja has had diabetes for a long time, you in-
clude a thorough evaluation of his feet in your assessment.

Foot problems are the major cause of amputation and
physical disability in patients with diabetes. Yet studies have
shown that simple techniques such as identifying patients at
risk for foot ulcers, educating patients about foot care, and
glucose control can prevent this serious complication.

The key to preventing diabetic foot problems is to carefully
monitor patients’ feet on a regular basis. The foot screening
form on the opposite page facilitates this. It’s adapted from
one we’ve used at the Gillis W. Long Hansen’s Disease Center
(GWL-HDC) for several years, and we’ll be referring to it in
this article. But first let’s take a look at the types of foot prob-
lems that can develop in diabetic patients.

Foot ulcers and neuropathic fractures
The two major foot problems to be prevented are foot ulcers
and neuropathic fractures (commonly referred to as Charcot’s
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foot). Foot ulcers have a neuropathic or mixed neuropathic-
angiopathic etiology.

Neuropathic ulcers typically are red, warm, painless, circu-
lar lesions surrounded by callus and located over bony plantar
areas of the foot. Deformity, muscle weakness, limited range
of motion, tight shoes, heavy callus, and dry skin have all been
associated with neuropathic ulcers.

Mixed neuropathic-angiopathic ulcers are often irregularly
shaped necrotic lesions located over nonplantar areas of the
foot. They are usually pale, cool, and sometimes painful, de-
pending on the patient’s degree of neuropathy. Patients with
mixed neuropathic-angiopathic foot problems are vulnerable
to ulceration and secondary infection from minor trauma re-
sulting from poorly fitting shoes, toenail problems, pressure,
or thermal injuries.

In its early stages, a neuropathic fracture is often experi-
enced as a swollen, warm foot, with little or no pain due to
peripheral neuropathy. Because patients can continue walking
on the foot, these bony lesions, if left untreated, can progress
to severe foot deformities—often with midfoot collapse—
which can also lead to ulceration. Neuropathic fractures can
be caused by relatively minor traumas, especially after periods
of immobility.

How to conduct a step-by-step exam

A main goal of foot screening is to identify patients at risk for

developing foot problems before serious conditions occur. It’s

necessary because those patients who develop neuropathies

may not feel pain and may fail to report foot problems early.
After you update your patient’s recent history, and note his

reports of symptoms and care measures, complete the exam
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FOOT MANAGEMENT BASED ON RISK LEVELS

Risk 0: Examine feer annually, Teach good skin care, Teach se-
lection of properly fitting shoes with soft inserts and soles.

Risk 1: Examine feet and shoes every six months. Reinforce
teaching about good skin care and properly fitdng shoes.

Risk 2: Examine fect and shoes every three months. Reinforce
teaching about good skin care and properly fitting shoes, Rec-
ommend prescription foorwear such as custom molded or-
thotics as necessary.

Risk 3: Examine feet and shoes monthly, Reinforce teaching
about good skin care, properly fitting shoes, and recommend
prescription footwear,

Source: Adaotad from Bitks, J, &, and Sims, 0, 5., 1885,

and fill out the diabetic foot screening form. The results will
help you choose interventions such as giving appropriate pa-
tient education, recommending protective footwear, or mak-
ing a referral to a foot specialist.

The foot screening form includes the following categories:

® History of foot ulcers. Ask about current or previous foot
ulcers. Patients with a history of foot ulcers are more likely to
develop subsequent ulcers at the same location. If you see red-
ness developing on an old ulcer site, refer the patient to a foot
care specialist as soon as possible.

* Toe deformity. Look for such toe deformities as claw
toes, characterized by hyperextension at the metatarsopha-
langeal joints and flexion at the proximal interphalangeal
joints (see Figure 1 on the opposite page). In patients with dia-
betes, this can be a sign of distal motor neuropathy and mus-
cle atrophy. Along with claw toes, you may also see distal dis-
placement of the fat pad under the ball of the foot, high pres-
sures over the prominent metatarsal heads, and evidence of
pressure from tight-fitting shoes on the dorsal aspects of the
toes.

¢ Elevated skin temperature. Check for elevated skin tem-
perature by feeling both feet simultaneously, then feel each
foot with the same hand to find a warm area or “hot spot.”
Compare any hot spot to the rest of the foot. A cold foot may
indicate circulation problems.

When you can detect a temperature difference with your
hands, it could be an indication that a significant problem—
an ulcer, infection, or neuropathic fracture—has developed. A
temperature difference of more than 2°C between the right
and left feet is clinically significant and can be detected with
your hands.

* Swelling or abnormal foot shape. Swelling in the entire
lower leg, especially bilaterally, could indicate heart, kidney,
or venous stasis problems. But localized swelling of the foot
area can indicate infection or an early neuropathic fracture.

Examine both feet not only for abnormal shape but for lack
of symmetry between the right and left feet. Note abnormali-
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ties such as midfoot collapse—indicating previous arthropa-
thy—as well as bunions, flat or high arches, and signs of past
surgeries. When swelling or an abnormal shape is associated
with increased skin temperature, order X-ray studies prompt-
ly to rule out a neuropathic fracture (see Figure 2c).

® Thick or ingrown toenails. Deformities of the toenails are
often signs of previous problems and can also cause more
problems to develop. For example, thick (hypertrophic) toe-
nails are often caused by fungal infections and may injure the
toe with the infected nail as well as adjacent toes, especially if
the toes are squeezed together in tight shoes. Toenails that are
ingrown or too long can cause ulceration. Refer patients with
hypertrophic, ingrown, or long toenails to a foot specialist.
Warn patients not to clip their own toenails because it can re-
sult in injury and infections.

® Callus build-up. Significant callus build-up is another
sign of a previous problem that can cause additional ones.
Callus commonly forms on the toes or plantar surface of the
foot in response to high stress resulting from bony promi-
nences or tight shoes.

As callus continues to build, it can create pressure—even
acting as a foreign body. In a patient with nerve-damaged, in-
sensitive feet, ulcers can develop beneath untreated calluses
without his awareness. So if you find heavy callus build-up,
refer the patient to a foot specialist for treatment.

In the appropriate section of the foot diagram, draw any
callus or ulcerous conditions, noting the width and estimated
depth in centimeters. Also label the diagram with the appro-
priate symbols to indicate any dryness, redness, bruising, or
maceration {a whitish, wrinkled, prune-like condition from
excess moisture in the skin).

® Muscle weakness. Weakness in muscles that control the
feet is a sign of marked motor neuropathy and can be associ-
ated with gait abnormalities, foot deformity, and increased
pressure, Assess weakness by havmg patients sit and asking
them to lift and lower one foot at a time with maximum effort
while you push against the foot with your hand.

People with normal foot muscles can resist strong force. But

people with weak muscles won’t be able to raise and lower

their feet against resistance. Patients with diabetes often devel-
op weakness in the anterior muscles of their legs, the muscles
that lift the foot up (ankle dorsiflexion). Weakness of these
muscles may be associated with high pressure in the forefoot,
a foot-drop gait, or limited motion upward-—sometimes
called equinus deformity.

* High pressure. In neuropathic feet, plantar ulcers develop
over areas of highest pressure, and evidence of high pressure is
a strong predictor of future ulceration. Plantar callus is a pre-
dictable sign that the foot is experiencing high pressure.

A pressure mat test is a simple and relatively inexpensive
method to identify areas of high pressure on the plantar sur-
face of the foot. Foot Imprinter—which costs approximately
$146 for a kit that does several foot tests—is available from
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the AliMed Company in Dedham, MA (telephone: 1-800-
225-2610).

To use the device, put paper over the freshly inked surface
of the pressure mat and place the mat approximately 12 inch-
es ahead of the foot to be tested. Ask the patient to walk for-
ward and take a smooth, regular step onto the mat until
weight is fully transferred to that foot.

Have your patient take practice steps onto plain paper to
ensure that a normal, smooth step is measured. But pressure

testing isn’t needed if a patient has signs of a current foot ulcer

or injury,

o Absent pulses. Check each foot for the presence of dorsal
pedal and posterior tibial pulses. Refer patients with absent
pulses to a peripheral vascular specialist for further evaluation
of circulation.

o Inability to render self-care. One of the most important
aspects of a self-care program for people with diabetes-related
foot problems is daily inspection of the plantar and dorsal sur-
faces of the feet. Some patients may not be able to inspect their
feet because of obesity or poor eyesight. In these instances,
teach patients to use a mirror or teach a friend or family mem-
ber to do the inspection.

o Improperly fitting footwear. Tight shoes can cause prob-
lems—especially in neuropathic feet. Check the patient’s shoes
to ensure that they fit properly and that the laces or Velcro
closures allow them to be easily put on or off.

For the diabetic foot, the toe box should be curved or
squared, not pointed. The material of the toe box should be
loose enough so that a small amount can be pinched.

The upper shoe should be free of seams or designs that
might cause pressure and the sole should be soft. The length of
the shoe should be approximately a half-inch beyond the
longest toe; the heel should offer firm support. You can have
the patient stand on a sheet of paper while you trace one or
both feet to determine if his shoes fit the shape of his foot. Al-
ways do the tracing while the foot is bearing weight and if the
shoes don’t fit the shape you’ve drawn, have a foot care spe-
cialist help your patient find the right shoes.

® Level of sensation. When the sense of touch is lost, a pro-
tective mechanism for avoiding ulcer-causing irritation is also
lost. So to check for sensory loss, we use Semmes-Weinstein
nylon filaments. (For sensory filaments and training tapes,
contact GWL-HDC, LEAP Program, 5445 Point Clair Road,
Carville, LA 70721, or fax 504-642-4738.)

The best places to apply the filaments are on the plantar
surfaces of the large toes and the first, third, and fifth meta-
tarsal heads, and the ball of the foot. To use the filaments, ask
patients to close their eyes and respond with “yes” when they
feel a light touch. Then apply the filaments in one smooth
movement, perpendicular to the skin at an approximate rate
of a one-second touch, one-second hold, and one-second lift.
Note that sensation is present when the patient correctly iden-
tifies the touch on at least two out of three tries, On the form,

AJN / November 1995

Figure 2. (a) midfoot collapse, lateral view; (b) midfoot collapse,
plantar view; (c) X-ray study of midfoot collapse, lateral view, show-
ing evidence of previous neuropathic fracture (arrow).
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use a plus sign to indicate sensation and a negative sign to in-
dicate no sensation.

In a study of 118 patients with diabetes and neuropathy,
our clinicians discovered that 102 (86%) lost sensation in the
great toe before any other part of the foot. The other 16 pa-
tients had sensation in the great toe but had lost it at the first,
third, or fifth metatarsal heads.

Managing risk by category

All patients with diabetes need annual foot screening and re-
cent results compared with past records to determine any
changes in status. After you determine your patient’s risk cate-
gory, you can plan patient education, footwear recommenda-
tions, specialist referrals, and frequency of follow-up care. (See
Foot Management Based on Risk Levels on page 34.) Now
let’s see what the findings of Mr. Roja’s exam indicated.

In assessing Mr. Roja’s feet, you noted that he had a flat
right foot, indicating an old fracture. He had swelling, redness,
and an increased temperature in the midfoot area of his right
foot. He couldn’t feel the filament at any of the sites where it
was applied.

Fortunately, you recognized the swelling, redness, and in-
creased temperature as signs of an acute inflammatory pro-
cess. Knowing Mr. Roja’s history, the inflammation after a
period of immobility made you think that he could be devel-

oping another neuropathic fracture. You immediately arrange

for an X-ray study and for Mr. Roja to be referred to a foot
specialist. O g
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After reading this article and taking the test on the next
pane, you'll be able to:

= Dascribe four pathologic foot concifions comman in diabetic
palients,

= Evaluate a disbefic patient's risk category for foot problems
and plan appropnale screaning intenvals.

* [izcuss five components of & thorough foot assessment.

* Plan fow inlerventions simed at praventing foat problems in
ciabatic paliants.

To eamn continuing education (CE) credit, follow these in-
structions:

1. Afler reading this article, darken the appropriate boxes (num-
bers 21-40) an the answer card betwean pages 16 and 17 (o
a phatoncry). Each quastion has only ona cofrect answer,

2. Complete the registration information (Box A) and help us
evaluate this oilerdng (Box C)."

A Send the card with your registration fee to: Confinuing Edu-
cation Cepartment. American Journal of Nursing So,, 555 West
E7th Street, Mew York, MY 10019-2681.

4. Your registration Tee for this offering is $171.25. If you take (his
test plus the test on page 28 (Bwmow, 1.5 contact howrs), your
fea 15 $16, for 8 $2 savings. If you take this 1ast plus the test on
paga 46 | Fluid and Elsctralvte Balance in Elders, 2 contacl
hours), vonr fes (8 $18, for @ 22,26 savings. |f you take all three,
yiour fee is 524 and you seve $3. To send in your answers for
this 1ast and the tast on page 28, use the answer card betwean
pages 16 and 17, For the test on page 48, make a photocopy
of tha anzwer card before using it and mark the photocopy
"Test#3."

Within six weeks after AJM receives your answer card, you'll
be nofifiad of your test results, A passing score for this test (s 15
corract answers (75%). If you pass, AJN will sanc youa CE
cartificate indicaling the number of contact hours you've
earnad. If you fail, AJN gives you the option of taking the tast
again at no additional casl. All arswer cands for this test on Fool
Screening for Dlabaiic Patianis must be recaived by Novembear
&0, 1896,

The AR Compary is accradiled as a provider of continuing
education in nurzing by the American Murses Credentialing
Center's Commission on Accraditation. AJN s also an ap-
proved providar of CE in statas whare CE is mandatary for li-
cense renawal. (State provider numbers are as follows: AL
FABNFO114; CA WCEPS2S; FL #27F0002; |4 #75.) This means
yiour Ad-issued CE conlact hours ara valic no matter where
yau live.

“in accordance wilh lowa Boand of Nursing adminisirative nies gavern-
g grievances, & copyof your evalualian of thiz CF affeving (Box C) may
be submilfed airactly o the lows Board of Mursing.
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