Treatment of Plantar Fasciitis
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Plantar fasciitis is a common cause of heel paiadults. The pain is usually caused by collagen

degeneration (which is sometimes misnamed "chriaflmmation”) at the origin of the plantar fascia
at the medial tubercle of the calcaneus. This degion is similar to the chronic necrosis of
tendonosis, which features loss of collagen coitinincreases in ground substance (matrix of
connective tissue) and vascularity, and the presehtibroblasts rather than the inflammatory cells
usually seen with the acute inflammation of tentdeniThe cause of the degeneration is repetitive
microtears of the plantar fascia that overcomebthiy's ability to repair itself.

The classic sign of plantar fasciitis is that therst pain occurs with the first few steps in therminag,

but not every patient will have this symptom. RatBeoften notice pain at the beginning of activitgt
lessens or resolves as they warm up. The pain feayacur with prolonged standing and is sometimes
accompanied by stiffness. In more severe casepaihewill also worsen toward the end of the day.

The plantar fascia is a thickened fibrous aponesitbat originates from the medial tubercle of the
calcaneus and runs forward to form the longitudiaat arch. The function of the plantar fasciaois t
provide static support of the longitudinal arch aydamic shock absorption. Individuals with pes
planus (low arches or flat feet) or pes cavus (laigines) are at increased risk for developing ptant
fasciitis.

Other anatomic risks include overpronation, disarey in leg length, excessive lateral tibial tonsio

and excessive femoral anteversion. Functionalfastors include tightness and weakness in the
gastrocnemius, soleus, Achilles tendon and intrif@dt muscles. However, overuse rather than
anatomy is the most common cause of plantar fesmiitathletes. A history of an increase in weight-
bearing activities is common, especially those iviwg running, which causes microtrauma to the
plantar fascia and exceeds the body's capacigctover. Plantar fasciitis also occurs in elderlyltsd

In these patients, the problem is usually more kidmanical, often related to poor intrinsic muscle
strength and poor force attenuation secondarydaieed flat feet and compounded by a decreaseein th
body's healing capacity.

On examination, the patient usually has a poimhakimal tenderness at the anteromedial regioneof th
calcaneus. The patient may also have pain alongrthemal plantar fascia. The pain may be
exacerbated by passive dorsiflexion of the todsydraving the patient stand on the tips of the.toes

Diagnostic testing is rarely indicated for theialievaluation and treatment of plantar fascifilntar
fasciitis is often called "heel spurs," althougts tierminology is somewhat of a misnomer becaus® 15
25 percent of the general population without symqsdave heel spurs and many symptomatic



individuals do not.Heel spurs are bony osteophytes that can be @edabn the anterior calcaneus on
radiography. However, diagnostic testing is indeédain cases of atypical plantar fasciitis, in pase
with heel pain that is suspicious for other causes patients who are not responding to approgriat
treatment.

Treatment

In general, plantar fasciitis is a self-limitingnbtion. Unfortunately, the time until resolutiohoften
six to 18 months, which can lead to frustrationgatients and physicians. Rest was cited by 25epérc
of patients with plantar fasciitis in one studytlas treatment that worked bégithletes, active adults
and persons whose occupations require lots of mglikiay not be compliant if instructed to stop all
activity. Many sports medicine physicians have fbtimat outlining a plan of "relative rest" that
substitutes alternative forms of activity for adies that aggravate the symptoms will increase the
chance of compliance with the treatment glan.

It is equally important to correct the problemstthlace individuals at risk for plantar fasciitssjch as
increased amount of weight-bearing activity, inseghintensity of activity, hard walking/running
surfaces and worn shoes. Early recognition andinveat usually lead to a shorter course of treatraent
well as increased probability of success with coretéve treatment measurés.

Stretching and Strengthening

Stretching and strengthening programs play an itaporole in the treatment of plantar fasciitis @ad
correct functional risk factors such as tightndsthe gastrocsoleus complex and weakness of the
intrinsic foot muscles. Increasing flexibility dig calf muscles is particularly important. Freqlent
used stretching techniques include wall stret¢Régure 1) and curb or stair stretch@sigure 2).

FIGURE 1. Wall exercises for calf stretching.
(Right) Gastrocnemius stretch. (Left) Soleus stretch.




FIGURE 2. Stair stretch. FIGURE 3. Slant board.

Other effective techniques include use of a slaart(Figure 3) or placing a two-inch 3 four-inch
piece of woodFigure 4) in areas where the patient stands for a prolotigesl(e.g., workplaces,
kitchen or stoves) to use in stretching the cayin®@mic stretches such as rolling the foot arch eves-
0z size can or a tennis ball are also us@igure 5). Cross-friction massage above the plantar fascia
(Figure 6) and towel stretchin@~igure 7) may be done before getting out of bed and sergéétch the
plantar fascia.

i :
FIGURE 4. Use of two-inch 3 four-inch FIGURE 5. Dynamic stretching with a 15-
piece of wood for stretching. 0z can.

In one study 83 percent of patients involved in stretching pamgs were successfully treated, and 29
percent of patients in the study cited stretchmgha treatment that had helped the most compaited w
use of orthotics, nonsteroidal anti-inflammatorygs (NSAIDs), ice, steroid injection, heat, hegdgu
night splints, walking, plantar strapping and shbanges.



FIGURE 6. Cross-friction massage above
the plantar fascia.

FIGURE 7. Towel stretching.

Strengthening programs should focus on intrinsisctas of the foot. Exercises used include towdkcur
and toe taps. Exercises such as picking up maabl@€oins with the toes are also useful. To dwelto
curl, the patient sits with the foot flat on thedesf a towel placed on a smooth surface. Keepiedtel
on the floor, the towel is pulled toward the bogydoirling the towel with the toes. To do toe tegds,

the toes are lifted off the floor and, keeping lieel on the floor and the outside four toes indingthe

big toe is tapped to the floor repetitively. Nekig process is reversed, and the outside fouraiees
repetitively tapped to the floor while keeping thig toe in the air.

In another stud§ strengthening programs were cited as the mosfuiéipatment by 34.9 percent of the
subjects, compared with exercise, night splintsyatics, heel cups, NSAIDs, steroid injection or
surgery.

Shoes

For individuals with flat feet, motion control steer shoes with better longitudinal arch suppory ha
change to properly fitting, appropriate shoes mayseful in some patients. Some individuals wear
shoes that are too small, which can exacerbate typeg of foot pairi.Patients often find that wearing
shoes with thicker, well-cushioned midsoles, ugualhde of a material like high-density ethyleneyl/in
acetate (such as is found in many running shoesjedses the pain associated with long periods of
walking or standing. Studiebave shown that with age, running shoes losersdfisignt portion of their
shock absorption. Thus, simply getting a new paghmes may be helpful in decreasing pain.

For individuals with flat feet, motion control steer shoes with better longitudinal arch suppory ma
decrease the pain associated with long periodsatimg or standing.Motion control shoes usually
have the following characteristics: a straight,lasiérd or combination lasted construction, anreste
heel counter, a wider flare and extra medial suppérchange in shoes was cited by 14 percent of
patients with plantar fasciitis as the treatmeat thorked best for thefn.

Arch Supportsand Orthotics

Patients with low arches theoretically have a desmd ability to absorb the forces generated by the
impact of foot striké.The three most commonly used mechanical corrextio@ arch taping, over-the-
counter arch supports and custom orthotics. Arpmggand orthotics were found to be significantly
better than use of NSAIDs, cortisone injection eelrcups in one randomized treatment studlgch
taping was cited by 2 percent of patients as #ettnent that worked best for plantar fasciitisnotaer
study? A single taping treatment is much less expengiae in over-the-counter arch support or an
orthotic.



Taping provides only transient support, with stegtifeshowing that as little as 24 minutes of activity
can decrease the effectiveness of taping significafirch taping can be used as definitive treattreegn
as a trial to determine if the expense of arch stppor orthotics is worth the benefit. Taping niey
more cost effective for acute onset of plantariftiscand over-the-counter arch supports and ditho
may be more cost-effective for chronic or recuriages of plantar fasciitis and for prevention of
injuries. In athletes, arches must be retapedast fer every new game or practice session, whexeas
over-the-counter arch support usually lasts asjpdirts season and a custom orthotic usually lasts f
many seasons.

Over-the-counter arch supports may be useful irepist with acute plantar fasciitis and mild pespka
The support provided by over-the-counter arch sttppse highly variable and depends on the material
used to make the support. In general, patientsldhiguto find the most dense material that is soft
enough to be comfortable to walk on. Over-the-ceuatch supports are especially useful in the
treatment of adolescents whose rapid foot growti require a new pair of arch supports once or more
per season.

Custom orthotics are usually made by taking a pftastst or an impression of the individual's faud a
then constructing an insert specifically desigreeddntrol biomechanical risk factors such as pes
planus, valgus heel alignment and discrepancitgitength. For patients with plantar fasciitisg th

most common prescription is for semi-rigid, thraeeders to full-length orthotics with longitudireich
support. Two important characteristics for sucaddséatment of plantar fasciitis with orthoticedhe
need to control overpronation and metatarsal heattbm especially of the first metatarsal héalh

one study,orthotics were cited by 27 percent of patientshasiest treatment. The main disadvantage of
orthotics is the cost, which may range from $7%3060 or more and which is frequently not covered by
health insurance.

Heel cups are used to decrease the impact on liteneas and to theoretically decrease the tension o
the plantar fascia by elevating the heel on aagghion. Although heel cups have been found to be
useful by some physicians and patiéritspur experience they are more useful in tregbiaents with
fat pad syndrome and heel bruises than patientsplaintar fasciitis. In a survey of 411 patientghwi
plantar fasciitis? heel cups were ranked as the least effective dliffdrent treatments.

Night Splints

Night splints usually are designed to keep a pessamkle in a neutral position overnight. Most
individuals naturally sleep with the feet plantexed, a position that causes the plantar fasdie o a
foreshortened position. A night dorsiflexion splafiows passive stretching of the calf and the fallan
fascia during sleep. Theoretically, it also alleang healing to take place while the plantar fagcia an
elongated position, thus creating less tension thighfirst step in the morning. A night splint dam
molded from plaster or fiberglass casting materiahay be a prefabricated, commercially produced
plastic brace (Figure 8).

Several studiés'* have shown that use of night splints has resuttétiprovement in approximately 80
percent of patients using night splints. Other igtsitf° found that night splints were especially useful in
individuals who had symptoms of plantar fasciitiatthad been present for more than 12 months. Night
splints were cited as the best treatment by apprabaly one third of the patients with plantar fasci

who tried theni? Disadvantages of night splints include mild diséom) which may interfere with the
patient's or a bed partner's ability to sleep.
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