QUESTION

Is there any evidence that physiotherapy or orthotics are successful in treating plantar fasciitis?

ANSWER

· I found 7 trials comparing different physiotherapy and orthotic treatments for plantar faciitis.

· No trials compared treatment versus no treatment.

· Exercises designed to stretch the plantar fascia are probably beneficial.

· There is no clear evidence on which to assess the value of exercises designed to stretch the Achilles tendon / gastrocnemius-soleus complex.

· Soft shoe inserts are beneficial – a silicone heel pad is probably the most beneficial.

· Rigid polypropylene orthotic devices may be beneficial, ineffective or harmful.

· Night splinting with the ankle in dorsiflexion may be beneficial or ineffective.

· None of the papers reviewed provide any evidence on the natural course (untreated) of plantar fasciitis, I conclude that the natural course is not known!

Summary of trial evidence

· One prospective randomized trial (n=101) found that exercises designed to stretch the plantar fascia were more effective than exercises designed to stretch the Achilles tendon. (3)

· One prospective randomized study (n=236) found that use of pre-fabricated shoe inserts with exercises designed to stretch both the Achilles tendon and the plantar fascia, was more effective than the exercises without the shoe inserts, AND that the exercises alone were more effective than a custom-made polypropylene orthotic device. Three types of shoe insert were trialled in this study – the most effective was a silicone heel pad. (4)

· One prospective randomized study (n=103) found that a custom-made orthosis was more effective than a visco-elastic heel lift or anti-inflammatory treatment. (5)

· One retrospective study (n=160) found that night splints were more effective than stretching exercises designed to stretch the gastrocnemius-soleus complex. (6)

· One single-blind randomized prospective study (n=116) found that night splints (with stretching exercises) was not more effective than exercises designed to stretch the achilles tendon (without night splints). (7)

· One poorly-designed randomized controlled trial (n=32) found that the addition of night splints to anti-inflammatory, stretching and heel insert treatments was beneficial. (8)

· One prospective randomized trial (n=255) found no difference between custom-made orthoses, over-the-counter arch supports, and night splints. (9)
Method:

A Proquest search using the term ‘Plantar Fasciitis’ produced 233 hits. A similar search in Pubmed produced 266 hits. A good overview article was published in 1997 in the BMJ (1). This article is based largely on the experience of the authors, and a review of selected original articles cited in Medline between 1976 and 1995 and published in high quality journals, using search terms: plantar fasciitis, inferior heel pain, heel spur, calcaneodynia. It does not cite any randomised controlled trials amongst its references. 

A systematic review of trials conducted into treatment of heel pain by Atkins et al (2) included 11 randomised trials (search date 1998, Medline, BIDS and the Cochrane database of clinical trials). However, these trials involved steroid injection (possibly beneficial), lasers (not beneficial) or extra-corporeal shock-wave therapy (beneficial in this review but subsequent trials have shown this to be an ineffective treatment). None of the trials reviewed by Atkins was relevant to the current question. My search produced a total of 6 randomised controlled trials and one retrospective study.

My report first presents a summary of the BMJ article as an overview of this topic, and then presents details of the trial evidence. 

Overview: (1)

Plantar fasciitis is the most common cause of inferior heel pain. It is most common in middle-aged women and younger, predominantly male, runners. 
The plantar fascia arises predominantly from the medial calcaneal tuberosity on the undersurface of the calcaneus, and its main structure fans out to be inserted through several slips into the plantar plates of the metatarso-phalangeal joints, the bases of the proximal phalanges of the toes and the flexor tendon sheaths. It has an important function in maintaining the medial longitudinal arch.

Just after heel strike during the first half of the stance phase of the gait cycle, the tibia turns inward and the foot pronates to allow flattening of the foot. This stretches the plantar fascia. The flattening of the arch allows the foot to accommodate to irregularities in the walking surface and also to absorb shock. 
If there is a predisposing or aggravating factor, the repetitive traction placed on the plantar fascia during walking or running may lead to microtears, which induce a reparative inflammatory response. A normal plantar fascia has a dorso-plantar thickness of 3 mm; in plantar fasciitis this can be 15 mm.

Risk factors in plantar fasciitis 

· Gain in body weight, or obesity

· Unaccustomed walking or running

· Shoes with poor cushioning

· Increase in running distance or intensity

· Change in the walking or running surface

· Tightness of Achilles tendon 

· Occupation involving prolonged weight bearing 

· Footwear with poor heel cushioning or inadequate arch support

· Walking bare-foot on hard surfaces

Tightness of the Achilles tendon will predispose to plantar fasciitis because limited dorsiflexion of the foot strains the plantar fascia. Furthermore, in plantar fasciitis the foot tends to remain in an equinus position during the night and the fascial tissues contract. In the morning, putting weight on the foot puts the plantar fascia under tension, aggravating the pain. 

The skin and fat in the heel are specialised for friction and shock absorbency. The skin is thicker on the sole of the foot than anywhere else; a honeycombed pattern of fibroelastic septae anchored to one another, the calcaneus, and the skin encloses the subcutaneous fat globules. This structure cushions heel strike. The thickness of adipose tissue decreases after the age of 40, with loss of shock absorbency. 

In some cases the plantar tubercle extends forward enough to be called a spur. In the general population, 15-25% of people have spurs, and this proportion increases with age and obesity. The role of the heel spur in plantar fasciitis is controversial. Half of patients with plantar fasciitis have heel spurs; the inflamed, thickened fascia may be more painful if it abuts against a heel spur. 

The pain initially may be diffuse or migratory; with time it usually localises to the area of the medial calcaneal tuberosity. The patient often gives a history of a gradual onset of pain, which is worst on first weight bearing in the morning. Heel pain will decrease during the day but will worsen with increased activity (such as jogging) or after a period of sitting. Plantar fasciitis is usually unilateral, but it is bilateral in up to 15% of patients.

Physical examination shows localised tenderness on the anteromedial aspect of the heel; firm finger pressure is often necessary to localise the point of maximum tenderness. Tightness of the Achilles tendon is found in 78% of patients. 
Most authors agree that plantar fasciitis is generally self-limiting and that non-operative management hastens recovery, most successfully when treatment is started within six weeks after the onset of symptoms.

Orthoses: heel pads and arch supports–Various rigid, semirigid, and soft shoe inserts are available commercially. Rigid plastic orthoses rarely alleviate the symptoms and often aggravate the heel pain. Orthoses made of softer materials provide cushioning by reducing the shock on walking. 

Advice on footwear–Patients should be advised not to walk barefoot on hard surfaces. Shoes should have an arch support and cushioned heels. A laced sports shoe is better than open sandals. 

Non-steroidal anti-inflammatory drugs–Oral anti-inflammatory drugs provide pain relief and are useful in decreasing the inflammation. Some patients say that topical non-steroidal anti-inflammatory creams or gels are useful. 

Local steroid injection– A steroid injection alone or a combination of steroid and local anaesthetic can provide pain relief in an exquisitely tender area. Steroid injections may result in fat pad atrophy, and they may lead to osteomyelitis of the calcaneus or iatrogenic rupture of the plantar fascia. Steroid injections are not advocated for first line management but may be used in patients with refractory symptoms. 

Exercises for stretching the Achilles tendon–Most patients with plantar fasciitis have tightness of the Achilles tendon; stretching it interrupts a cycle in which the two disorders aggravate each other. 

Night splints–A moulded ankle-foot orthosis is used to hold the plantar fascia and Achilles tendon in a relative position of stretch during the night. It holds the ankle fixed in 5° of dorsiflexion and the toes slightly dorsiflexed. 

Below knee casts–Patients with severe pain and marked limitation of activity are best treated with a moulded, below knee, walking cast for three to four weeks. It provides relative rest, reduces pressure on the heel at heel strike, provides an arch support, and prevents tightening of the Achilles tendon. 

Other non-surgical measures–Strapping the foot to hold the plantar fascia in a favourable and relaxed position during weight bearing has been proposed, and intrinsic muscle exercises have been advocated. Athletes often find relief with ice massage of the area before and after exercise. 
The Trial Evidence

None of the trials compares treatment versus no treatment.

I could find no good evidence concerning the natural history (untreated) of plantar fasciitis, and conclude that this is not known.

All trials show good improvement in all groups, often within a short space of time.

DiGiovanni et al (3) investigated tissue-specific plantar fascia-stretching exercises in 101 patients (mean age 46) who had chronic plantar fasciitis for a duration of at least ten months. All patients received prefabricated full-length soft insoles and a three-week course of celecoxib, and viewed an educational video on plantar fasciitis. The patients were randomized to receive instructions for either a plantar fascia tissue-stretching program (Group A) or an Achilles tendon-stretching program (Group B). 

Patients in Group A were instructed to perform the exercise while sitting and by first crossing the affected leg over the contralateral leg. Then, while using the hand on the affected side, they were to place the fingers across the base of the toes on the bottom of the foot (distal to the metatarsophalangeal joints) and pull the toes back toward the shin until they felt a stretch in the arch of the foot. They were to confirm that the stretching was correct by palpating the tension in the plantar fascia with the contralateral hand while performing the stretching. 

Patients in Group B were taught to perform the exercise while standing and leaning into the wall with the affected leg placed behind the contralateral leg. They were asked to place the shoe insert under the affected foot in order to minimize excessive midfoot pronation while stretching. They were also instructed to "toe in" or point the toes of the affected foot toward the heel of the front foot. Patients were told to bend the front knee while keeping the back knee straight and the heel firmly on the ground. 

Patients in both groups were instructed to hold each stretch for a count of ten and to repeat it ten times. They were asked to perform the stretching program three times per day. For patients in Group A the first stretch was to be done before taking the first step in the morning. For patients in Group B the first stretch was to be done immediately after getting out of bed in the morning. An examiner evaluated each patient to ensure that they were carrying out the exercises correctly.

82 patients returned for follow-up evaluation. The pain subscale scores (7 items) of the Foot Function Index showed significantly better results for the patients managed with the plantar fascia-stretching program with respect to ‘worst pain’ (p = 0.02) and ‘first steps in the morning’ (p = 0.006). However, no differences were detected between the groups when all seven assessed items were combined (p = 0.17). Analysis of the subjective response rates to the outcome measures also revealed significant differences with respect to pain, activity limitations, and patient satisfaction, with greater improvement seen in the group managed with the plantar fascia-stretching program. For example, at the end of the study 24/46 (52%) of Group A and 8/36 (22%) of Group B reported that their heel pain was completely better or much better (p=0.007). The authors concluded that a program of non-weight-bearing stretching exercises specific to the plantar fascia is superior to the standard program of weight-bearing Achilles tendon-stretching exercises for the treatment of symptoms of proximal plantar fasciitis. 

Pfeffer et al (4) conducted a prospective randomized trial in 236 patients (160 women and 76 men) with plantar fasciitis. Five different treatment groups. All groups performed Achilles tendon- and plantar fascia-stretching in a similar manner. One group was treated with stretching only. The other four groups stretched and used one of four different shoe inserts, including a silicone heel pad, a felt pad, a rubber heel cup, or a custom-made polypropylene orthotic device. Patients were re-evaluated after 8 weeks of treatment. The percentages improved in each group were: (1) silicone insert, 95%; (2) rubber insert, 88%; (3) felt insert, 81%; (4) stretching only, 72%; and (5) custom orthosis, 68%. Combining all the patients who used a prefabricated insert, they found that their improvement rates were higher than those assigned to stretching only (P = 0.022) and those who stretched and used a custom orthosis (P = 0.0074). The authors concluded that, when used in conjunction with a stretching program, a prefabricated shoe insert is more likely to produce improvement in symptoms as part of the initial treatment of proximal plantar fasciitis than a custom polypropylene orthotic device.
Lynch et al (5) conducted a randomized, prospective study in 103 people with plantar fasciitis, to compare anti-inflammatory (oral and injected treatment), accommodative (visco-elastic heel lift), or mechanical (custom-made orthosis) treatment. Subjects were treated for 3 months, with follow-up visits at 2, 4, 6, and 12 weeks. For the 85 patients who completed the study, a statistically significant difference was noted between groups, with mechanical treatment (70% of patients improved) proving to be more effective than either anti-inflammatory (33%) or accommodative (30%) modalities. (I did not obtain full text of this article and the abstract does not state what the orthosis was made from).

Barry et al (6) compared standing gastrocnemius-soleus stretching (71 patients) versus night splinting (89 patients) using a prefabricated night splint without standing stretching, in 160 patients with unilateral or bilateral plantar fasciitis. The night splint treatment group had a significantly shorter recovery time (p < .001), fewer follow-up visits to recovery (p < .001), and fewer total additional interventions (p = .034) compared to the stretching group. It was concluded that early treatment, including the night splint without standing stretching of the gastrocnemius-soleus complex, speeds time to recovery.

Probe et al (7) investigated Night splint treatment in a prospective randomized study of 116 patients with plantar fasciitis. Patients in Group 1 were treated with 1 month of oral antiinflammatory medication, Achilles stretching exercises, and shoe recommendations. Patients in Group 2 received identical treatment but also used a dorsiflexion night splint for 3 months. An AliMed night splint (AliMed Inc, Dedham, Mass), which holds the ankle in 5 deg of dorsiflexion, was used. Blinded clinical review of patients was performed at 4, 6, and 12 weeks. Overall, 68% of patients reported improvement with this protocol for a 12-week period. No statistical difference was seen with the presence or absence of a night splint. In addition, no differences in improvement rates were observed with gender, duration of antecedent symptoms, the presence of bilateral symptoms, or the presence of a heel spur. Age older than 45 years did prove to be a statistically significant poor prognostic factor for improvement at the 12-week follow-up. 

Batt et al (8) investigated 32 patients (33 feet) with plantar fasciitis, randomised to receive standard treatment of antiinflammatory medication (Ibuprofen), a Viscoheel sofspot heel cushion (Bauerfeind USA, Kennesaw, GA, U.S.A.) and a stretching program for the gastrocnemius and soleus muscles (17 patients), or the same treatment plus an office manufactured custom fitted posterior tension night split  (n = 16). The splint was constructed of 4-inch casting tape with the foot held in near maximum dorsiflexion and secured to the leg using an elastic bandage. Those patients in the control group not responding to treatment after 8-12 weeks were crossed over to the tension night splint group. In the control group, 6 of 17 were cured after an average interval of 8.8 weeks. The remaining 11 of 17 control group patients were crossed over to receive a Tension Night Splint in addition to control modalities. Following cross over 8 of 11 of this group were cured after an average of 13 weeks. Three of the 11 failed to significantly respond. Of the 15 patients (16 feet) originally randomly assigned to the Tension Night Splint group 16 of 16 were cured with an average treatment time of 12.5 weeks. The Tension Night Splint treatment protocol was significantly more efficacious (p < 0.05). No problems were reported in compliance with splint wear. This trial is of poor design as the treatment groups were assessed after differing durations of treatment.

Martin et al (9) conducted a randomized, prospective study to compare the effectiveness of three individual mechanical modalities in the treatment of plantar fasciitis. 255 subjects (average age 47) were randomly assigned to one of three treatment groups (85 patients each): custom-made orthoses, over-the-counter arch supports, or tension night splints. 

The orthoses were constructed as follows: on the initial visit, each patient was placed in the supine position while the foot was held with the subtalar joint neutral and the midtarsal joint fully pronated. The plantar contour of the foot underwent scanning by a laser beam and the resultant image was transmitted to a computer. The information was processed in a prescription format and sent to Bergmann Orthotic Laboratory in Northfield, Illinois. All orthoses were made of a rigid 5-mm Polydur (Atlas International, Sacramento, California) plastic material. The orthoses were intrinsically balanced in the forefoot-to-rearfoot neutral bisection. They were posted using a noncompressible composition cork material. The orthoses were constructed with 4° of rearfoot varus and with intrinsic forefoot posting, which allows the heel to remain inverted 4° at heel contact and allows 4° of motion so that the heel rocks in 4° on forefoot contact. 

Over-the-counter arch supports were made of a rigid plastic (Foot Soldiers, Professional Footcare International, Valencia, California).  

The posterior tension night splint, was a prefabricated device set at 5° of ankle dorsiflexion and produced by AliMed, Inc (Dedham, Massachusetts). 

Subjects were treated for 3 months, with follow-up visits at 2, 6, and 12 weeks. No statistically significant difference was noted among treatment groups with respect to final outcomes based on first-step pain or pain felt during the day. Based on pain felt during the day, an excellent or good outcome was reported by 68% of the patients using custom-made orthoses, 57% of the group using over-the-counter arch supports, and 51% of the group using night splints. Based on first-step pain, an excellent or good outcome was reported by 61% of the group using custom-made orthoses, 57% of the group using over-the-counter arch supports, and 57% of the group using night splints. Patient compliance was greatest with the use of custom-made orthoses. 
Dr C.P.M. Lewis
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