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lantar fasciitis is a common foot problem that occurs in 10%
of the population.* The most involved age group is 40-50
years old. Chronic inflammation and foot pain can be a result
of calcification and is correlated with heel spur.>* Actually, symptoms
of foot and heel pain can occur due to many different etiologies.
Clinical history and physical examination are major keys to unlock
the differential causes of heel pain. A knowledge of functional
biomechanics of plantar fascia will help both physicians and
patients to understand for prevention and rehabilitation techniques.

The treatment options are various and may not be limited to
only one best treatment; a combination of therapies can be used.
Furthermore, physicians should adjust the proper treatments of
choice in accordance with the different circumstances of each
person and treating hospital. Nowadays, physicians will use multi
modal therapies, combining treatments of choice for a better and
faster recovery.

Our review focuses on the practical management of degenerative
plantar fasciitis. Mostly successful treatments are conservative,
such as load absorbing insoles, stretching exercises and heat
modalities.

Etiology and biomechanics

Plantar fascia is the strong elastic tissue that gives primary
static and dynamic stability during walking, running and jumping®
(Figure 1). It has a functional structure of medial arch support for
absorption of ground loading activity.>® Due to daily activities
over a lifetime, the plantar fascia tends to degenerate by overuse,
patients being overweight and middle age extending over longer
periods. Actually, etiologies cannot be concluded, but it can show in
the associated multifactorial factors such as poor quality footwear,
arthritic diseases and structural deformity.’

Figure 1: Weight bearing load.
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Abnormal arch, low arch, flat feet and high arch have
not been shown to be the true cause of plantar fasciitis
although abnormal arch can be a cause of fatigue and cuff
muscle myalgia.®'® Abnormal arch can also be a cause
of limited sport activities due to limited load absorption.
Adequate loading supports such as orthotics, insoles and
modified sport shoes are recommended for this group of
patients.

Heel spur has not been a proven cause heel pain;
chronic heel pain and inflammation may however, induce
the calcific formation at plantar fascia origin.*'"'> More-
over, a large heel spur can be a cause of abnormal overload
and lateral plantar nerve entrapment. Since this condition
can be a secondary cause of heel pain later on, then surgical
options may be beneficial.

Clinical symptoms

The classic symptoms of plantar fasciitis are pain and
tenderness at the medial heel area with the first steps in the
morning or after long periods of rest. The clinical signs will
improve after warming up with a few more steps and taking
a warm bath. Physical examinations found the maximum
tender point to be at the medial calcaneal origin of plantar
fascia"'*!" (Figure 2,3). Radiography may show a calcific
formation at the calcaneus call heel spur (Figure 4).
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Figure 2: Differential diagnosis landmarks.

However, even if radiography shows evidence of chronic
inflammation, it is not a pathognomonic sign nor does it
indicate the surgical removal of calcification. Before
using radiography, the author suggests discussion with
patients and explaining the natural history of the condition
and treatment plan.®" Usually, this author would not
recommend taking routine radiography because patients
get increasingly nervous about calcific spur formations.

Sever’s disease is a calcaneal apophysitis (an inflam-
mation of the apophysis of the heel) in adolescents that
in radiography appears slightly sclerotic or as a fragment
of calcaneal apophysis (Figure 5). For differential diag-
nosis,>*20-3 the locations of maximum pain in the initial
examination are the guide to pathological problems: pain
in the posterior part leads one to consider Achilles tendinitis
and retrocalcaneal bursitis, medial pain suggests tarsal
tunnel syndrome and lateral pain may indicate Peroneal
tendinitis'”**~2¢ (Figure 3). For medial calcaneal heel pain,
differential diagnoses include heel pad syndrome, calcaneal
stress fracture and tarsal tunnel syndrome. Tarsal tunnel
syndrome can induce pain referred to the medial calcaneal
area and then a positive Tinel’s sign can indicate medial
plantar nerve entrapment (Figure 6). MRI investigation
can be helpful in cases where conservative evaluations have
failed. MRI findings of plantar fasciitis can be thickened
fascia, peritendinous edema and partial tears.'s?!

- Posterior tibial nerve

\ Tarsal tunnel
~ syndrome

Medial plantar nerve

Plantar fascia

Achilles tendinitis

Plantar fasciitis

Figure 3: Differential diagnosis pathology.
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Figure 4: Heel spur in radiography.
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Figure 5: Sever’s disease in radiography.
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Figure 6: Heel pain diagnosis guideline.
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Treatment Guidelines

Usually, the major treatments of heel pain with high
success rates in good compliance patients are nonoperative.
714202327 These included the following: a short term use
period of NSAIDs can be prescribed for active symptoms
of inflammation and pain;*® steroid injections should be
limited to cases of chronic and failure of first line treatment.
First line treatment should be combined in multiple
nonoperative treatments.”” With the important landmark
injection, physicians should be trained and address the
needle directed properly to avoid complication of heel fat
pad atrophy and plantar fascia ruptures.” The American
College of Foot and Ankle Surgeons has issued good practice
guidelines which be can adapted to be used in each
hospital facility.”

The first line of treatment includes insoles, foot taping,
foot padding and oral nonsteroidal anti-inflammatory
drugs (NSAIDs)"*#39-32 (Figure 7, 8). Cold and heat therapy
should be applied at the appropriate time. Cold therapy
(including ice or gel packs) is appropriate for the acute
period of inflammation, usually in the first 24 hours, because

Step 2

Physical therapy

Step 1
Conservative

Treatments
Self help

the inflammatory process needs to be reduced. Usually,
heat therapy is of more importance because of increasing
tissue elasticity and increasing blood circulation for the healing
process. Heat therapy includes soaking in warm water 10
to 15 minutes morning and evening, and heat treatment
with paraffin but deep heat ultrasound shock waves may
be used as a second line. However, the first line warm
bath is of practical use. Reducing pressure loading is of
importance to avoid repetitive mechanical trauma. Pressure
reducing supports include heel cushions, heel cups, insoles,
and running shoes. Patients should avoid using flat shoes,
walking barefoot, and impact sport or load inducing
activities.™ For the latter, regular Achilles and plantar
fascia stretching is significant in long-term recovery
and needs to take place after pain and inflammation have
been well controlled. For the first line treatment, the author
aims to educate patients for long-term success and self-help.
Initially, continued treatments should be taken within 1
to 3 months with good patients’ compliance. The author
advises use of insoles in all shoes (including house slippers),
warm bath, short period of NSAIDs (less than 2 weeks)
and then stretching exercises (after pain improvement).

Step 3

* Plantar fasciotomy

Surgical Treatments

Additional Treatments| « Cortisone injection, deep heat

ultrasound shock wave

« Insoles, foot taping, foot padding, oral nonsteroidal anti-inflammatory
drugs (NSAIDs), warm bath, stretch exercises, avoid pressure load activities

Figure 7: Plantar fasciitis treatment guideline
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Figure 8: Insole absorbs weight bearing load.
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Nowadays, insoles are widely accepted for reducing
pain in plantar fasciitis.*** The author has developed
a specially formulated composite insole, Smile feet™
(Images and information from: http://www.smile-feet.
com/) (Figure 9) for reducing foot pain and fatigue. Our
preliminary research shows its effectiveness in reducing
pressure and pain.

The second line of treatment includes continuation
of the first line of treatment, cortisone injection,? >
extracorporeal shock wave and night splints.'**¢-4* These
treatments should be started if first line treatments show no
response in one month or little response within three months.
Usually, second line treatments will show improvement
within 2 months but patients need to understand that
treatment should continue until resolution of all symptoms.
However, unresponsive patients need to seek reevaluation
of cause, diagnosis, associated conditions and their own
compliance.
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steps taken and tenderness at the medial heel area of plantar
fascia origin. Multi modality treatments are the key to
success and include use of insoles, warm baths, short period
of oral nonsteroidal anti-inflammatory drugs (NSAIDs)
and then stretching exercises. After three months, patients
less responsive to treatment should be given cortisone
injections and deep heat ultrasound shock wave. The
last treatment option for unresponsive cases is plantar
fasciotomy surgery.*#?

12.YiTI, Lee GE, Seo IS, et al. Clinical characteristics of the
causes of plantar heel pain. Ann Rehabil Med 2011;35:
507-13.

13. Anderson J, Stanek J. Effect of foot orthoses as treatment
for plantar fasciitis or heel pain. J Sport Rehabil 2013;
22:130-6.

14. Neufeld SK, Cerrato R. Plantar fasciitis: evaluation and
treatment. J Am Acad Orthop Surg 2008;16:338-46.

15. Cornwall MW, McPoil TG. Plantar fasciitis: etiology and
treatment. J Orthop Sports Phys Ther 1999;29:756-60.

16. Puttaswamaiah R, Chandran P. Degenerative plantar fas-
ciitis: a review of current concepts. Foor 2007;17:3-9.

17. Aldridge T. Diagnosing heel pain in adults. Am Fam Phy-
sician 2004;70:332-8.

18. Cole C, Seto C, Gazewood J. Plantar fasciitis: Evidence-
based review of diagnosis and therapy. Am Fam Physician
2005;72:2237-42.

19. McMillan AM, Landorf KB, Barrett JT, et al. Diagnostic
imaging for chronic plantar heel pain: a systematic review
and meta-analysis. J Foot Ankle Res 2009;2:32.

20. McPoil TG, Martin RL, Cornwall MW, et al. Heel pain-
plantar fasciitis: clinical practice guildelines linked to
the international classification of function, disability,
and health from the orthopaedic section of the American
Physical Therapy Association. J Orthop Sports Phys Ther
2008;38:A1-18.

. Goft JD, Crawford R. Diagnosis and treatment of plantar
fasciitis. Am Fam Physician 2011;84:676-82.

22. Alvarez-Nemegyei J, Canoso JJ. Heel pain: diagnosis and

treatment, step by step. Cleve Clin J Med 2006;73:465-71.

2

—_



Plantar Fasciitis Heel Pain: Part 1 a Practical Management

23.ThomasJL,ChristensenJC,Kravitz SR,etal. The diagnosis
and treatment of heel pain: a clinical practice guideline-
revision 2010. J Foot Ankle Surg 2010;49:S1-19.

24. Aronow MS. Posterior heel pain (retrocalcaneal bursitis,
insertional and noninsertional Achilles ten-dinopathy).
Clin Podiatr Med Surg 2005;22:19-43.

25. Aaron DL, Patel A, Kayiaros S, et al. Four common types
of bursitis: diagnosis and management. J Am Acad
Orthop Surg 2011;19:359-67.

26. Local SS, Function F. Risk Entities and Causes for Heel
Pain | Shoecapital Risk Entities and Causes for Heel Pain
Relieves Morning Heel Pain In-Shoe Pressure Analysis
Plantar Pressure Measurement System for Sciatica :
Tarsal Tunnel Syndrome : Bursa :RiskEntitiesand Causesf
2011:1-2.

27. Davis PF, Severud E, Baxter DE. Painful heel syndrome:
results of nonoperative treatment. Foot ankle Int 1994;
15:531-5.

28. Donley BG, Moore T, Sferra J, et al. The efficacy of oral
nonsteroidal anti-inflammatory medication (NSAID) in
the treatment of plantar fasciitis: a randomized, prospec-
tive, placebo-controlled study. Foot Ankle Int 2007;28:20-3.

29. League AC. Current concepts review: Plantar fasciitis.
Foot Ankle Int 2008;29:358-66.

30. Osborne HR, Allison GT. Treatment of plantar fasciitis
by LowDye taping and iontophoresis: short term results
of a double blinded, randomised, placebo controlled clinical
trial of dexamethasone and acetic acid. Br J Sports Med
2006;40:545-9.

31. Cornwall MW, McPoil TG. Effect of foot orthotics on the
initiation of plantar surface loading. Foot 1997;7:148-52.

32. Leber C, Evanski PM. A comparison of shoe insole mate-
rials in plantar pressure relief. Prosthet Orthot Int 1986;
10:135-8.

33.Pohl MB, Hamill J, Davis IS. Biomechanical and
anatomic factors associated with a history of plantar
fasciitis in female runners. Clin J Sport Med 2009;19:372-6.

34. Goske S, Erdemir A, Petre M, et al. Reduction of plantar
heel pressures: Insole design using finite element analysis.
J Biomech 2006;39:2363-70.

35.Tsai WC, Wang CL, Tang FT, et al. Treatment of
proximal plantar fasciitis with ultrasound-guided steroid
injection. Arch Phys Med Rehabil 2000;81:1416-21.

36. Zhu F, Johnson JE, Hirose CB, et al. Chronic plantar
fasciitis: acute changes in the heel after extracorporeal
high-energy shock wave therapy-observations at MR
imaging. Radiology 2005;234:206-10.

37. Cutts S, Obi N, Pasapula C, et al. Plantar fasciitis. Ann R
Coll Surg Engl 2012;94:539-42.

38. Schippert DW, DiGiovanni BF, Baumhauer JF, et al.
Recent updates in the management of plantar fasciitis.
Curr Orthop Pract 2009:130-5.

39. Cole C, Seto C, Gazewood J. Plantar fasciitis: evidence-
based review of diagnosis and therapy. Am Fam Physician
2005;72:2237-42.

40.Mizel MS, Marymont JV, Trepman E. Treatment of plantar
fasciitis with a night splint and shoe modification
consisting of a steel shank and anterior rocker bottom.
Foot ankle Int 1996;17:732-5.

41. Daly PJ, Kitaoka HB, Chao EY. Plantar fasciotomy
for intractable plantar fasciitis: clinical results and
biomechanical evaluation. Foot Ankle 1992;13:188-95.

42. Bader L, Park K, Gu Y, et al. Functional outcome of
endoscopic plantar fasciotomy. Foot Ankle Int 2012;
33:37-43.

The Bangkok Medical Journal Vol. 7; February 2014

ISSN 2287-0237 (online)/ 2287-9674 (print)

379





