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Abstract
Heel pain, most frequently caused by plantar fasciitis (PF), is a common complaint of many patients requiring 

specialized orthopedic care and is usually chronic pain under the heel. In this article, we discuss the anatomy of 
plantar fasciitis and its histopathologic features, factors associated with PF, clinical features, imaging studies, 
differential diagnosis, and various therapeutic modalities used to treat PF. We review studies conducted by prominent 
practitioners, with a particular focus on non-surgical treatments. Anti-inflammatory medications, plantar stretching, and 
orthotics turned out to be top priorities. Corticosteroid injections, nocturnal splints, and extracorporeal shock wave 
therapy were the next priorities for patients with PF. Surgical intervention should be considered in patient’s refractory 
to the above treatments.
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Introduction
Heel pain is a common complaint of foot and ankle exercise, and 

plantar fasciitis (PF) is the leading cause of chronic pain under the heel 
in adults and is under professional management in adults accounts 
for 11-15% of foot conditions requiring [1]. It is estimated that in his 
lifetime, 1 in 10 will develop her PF. PF is common in obese middle-
aged women and young male athletes, and is common in athletes, but 
not all symptoms require medical attention. In the literature, PF is 
described as painful heel syndrome, chronic plantar heel pain, plantar 
fasciitis, runner's heel, and calcaneal periostitis.

Patho-anatomical features

An understanding of topographic anatomy precedes the differential 
diagnosis of PF. The calcaneus is separated from the plantar skin by a 
complete honeycomb fiber fat pad that acts as a shock absorber [2].

The posterior calcaneal tubercle has a medial and a lateral process. 
The medial process connects the flexor digitorum brevis (FDB), the 
abductor muscle (AH), the medial head of the quadratus plantar 
muscle (QP), and the medial ligament of the plantar fascia [3].

The plantar fascia or deep fascia of the sole of the foot has a direct 
fibrocartilage attachment proximally to the calcaneus (the attachment), 
and its median ligament is constant with the medial and lateral 
ligaments. Triangular in shape, it develops from the medial process of 
the calcaneal tubercle, branches distally at the level of the metatarsals 
into five separate cords, and in the forefoot (via the plantar plate) the 
plantar skin, the proximal phalanges. adheres to the base of the, the 
metatarsophalangeal joint (MTP) via the collateral ligament and the 
deep transverse metatarsal ligament [4].

The skin of the heel is innervated by the medial calcaneal nerve 
and can cause heel pain when compressed proximally (e.g. tarsal tunnel 
syndrome). The Boxster nerve (first branch of the lateral plantar nerve) 
may be compressed between the medial ventral AH and QP muscles 
[5].

Despite the high prevalence of PF, information on its etiology is 
still limited and its histologic changes suggest degeneration rather than 
inflammation. The fascia is usually quite thick and rough. Although 
these pathological changes are more consistent with fasciitis (a 
degenerative process) than with fasciitis (an inflammatory process), 
the literature still accepts a description of fasciitis [6].

Histological evidence suggests that spur formation can occur 
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in loose connective tissue surrounding fibrocartilage that may not 
be aligned with the direction of pulling, and that its trabeculae form 
generally perpendicular to its long axis indicates that Furthermore, 
clinical studies have shown that spur development is independent of 
medial arch height and can occur after surgical release of the plantar 
fascia [7].

Factors associated with PF

Identifying factors associated with PF will help identify at-risk 
individuals and develop new and improved prevention and treatment 
strategies. Obesity is present in up to 70% of patients with PF [8]. 
Literature shows a strong association between increased body mass 
index (BMI) and PF in sedentary populations. Evidence suggests that 
height, unlike weight, is not related to PF. More specifically, weight 
gain is associated with her PF, but not necessarily with height loss. 
Interestingly, there is no correlation between the athlete's PF and 
weight, height, or BMI [9].

Heel spurs are often considered a risk factor for PF. Recent studies 
have shown a very important association between the heel spur and 
PF. There is also a weak association between increasing age, prolonged 
standing, decreased first MTP joint extension, decreased ankle 
dorsiflexion, and PF.

According to Kibler et al. Lack of plantar flexor flexibility may 
contribute to increased fascial stretch. They argue that intense muscle 
contraction of the plantar flexor causes indirect stretching of the fascia, 
increasing the risk of developing PF [10].

Some reports suggest that 81-86% of patients with PF have excessive 
pronation. Although pronation foot posture and gait overpronation 
are commonly cited as causes of her PF, there is conflicting evidence 
regarding the association of static foot posture and dynamic foot 
movement with her PF. 
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Clinical features and diagnosis

Diagnosis of PF is usually clinical and rarely requires further 
investigation. The patient complains of pain on the inside of the heel. 
This is most pronounced in the first steps after a period of inactivity 
and usually decreases as activity levels increase throughout the day, but 
tends to worsen towards the end of the day. Symptoms can worsen after 
prolonged weight-bearing and are often caused by increased weight-
bearing activity. PF is usually unilateral, but is bilateral in up to 30% of 
cases. Achilles tendon strain is seen in nearly 80% of cases [11].

In some cases, the pain may spread throughout the foot, including 
the toes. Hypersensitivity may be induced at the medial calcaneal 
tuberosity and may be exaggerated with dorsiflexion of the toes or 
tip of the standing toes. The clinical course is that in most patients he 
resolves symptoms within 1 year.

Imaging studies

Imaging is usually not required to diagnose PF. Imaging can 
provide objective information in the clinical management of chronic 
heel pain. This information is especially useful when people do not 
respond to first-line treatment or when more invasive treatments (such 
as corticosteroid injections) are being considered [12].

•	 X-ray of the lateral ankle should be the first imaging test. It 
is a suitable method to assess heel spur, plantar fascia thickness and fat 
pad quality. Stress fractures, single-chamber bone cysts, and giant cell 
tumors are usually identified on plain x-rays.

•	 Ultrasound is operator dependent, but makes sense when 
the diagnosis is unclear. In the literature, the normal thickness of the 
plantar fascia as measured by ultrasound varies within a range (2–3 
mm on average). A person with chronic heel pain likely has thickened 
plantar fascia with associated fluid buildup, and a thickness value 
greater than 4.0 mm indicates he has plantar fasciitis. 

•	 Plantar fascia thickness has also been used to measure the 
effectiveness of treatment, and there is a significant correlation between 
reduction in plantar fascia thickness and improvement in symptoms. 

•	 MRI can be used in suspicious cases where conservative 
treatment fails or when other causes of heel pain are suspected. Tarsal 
tunnel syndrome, soft tissue and bone tumors, osteomyelitis, subtalar 
arthritis, stress fractures.

Treatment

The natural history of PF is often self-limiting. However, the typical 
healing time for him is 6 to 18 months, sometimes longer, which can 
lead to patient and physician dissatisfaction [13]. Most experts agree 
that early detection and treatment of PF shortens the treatment course 
and increases the chances of success with conservative therapy.

Treatments for PF include rest, heat, ice packs, nonsteroidal anti-
inflammatory drugs (NSAIDS), heel pads, magnetic insoles, night 
splints, walking casts, taping, plantar and Achilles tendon stretching, 
ultrasound, and steroids. A number of interventions have been 
described. Injections, extracorporeal shock wave therapy, platelet-rich 
plasma injections, pulsed radiofrequency electromagnetic field therapy 
and surgery. Unfortunately, few high-quality randomized controlled 
trials have been conducted to support these treatments. Overall, 
conservative management trials are generally recommended before 
attempting more invasive procedures [14].

Stretching

Stretches can be done in the calf or plantar area. Many authors 

recommend the use of calf stretching as an intervention for patients 
with PF. For the calf stretch, stand with your feet facing a wall and your 
hands outstretched.

According to Porter the dosage of the calf stretch is either he 3 
minutes at a time, 3 times a day or he 5 times, 2 times a day at 20 second 
intervals, both have the same effect. The continuity of connective tissue 
between the Achilles tendon and the plantar fascia, and the fact that 
decreased ankle dorsiflexion is a risk factor for developing plantar 
fasciitis, partially justifies calf stretching [15].

Night splints

The design of the night splint is to keep the patient's ankle in a 
neutral position overnight and passively stretch the calf and plantar 
fascia during sleep. To make healing possible. There is moderate 
evidence that Night Splint helps improve symptoms of her PF, and 
its use is recommended for 1-3 months and should be considered an 
intervention for patients whose symptoms persist for more than her 
6 months.

Local injection of steroids

Steroid injections are the preferred option when more conservative 
treatments fail. There is no gold standard for type and dosage of 
topical corticosteroid injections. We recommend performing steroid 
injections with precise localization that can be easily achieved using 
ultrasound guidance. In general, the medial approach is considered less 
painful than the direct plantar approach. Injection deep into the plantar 
fascia allows the steroid preparation to spread sufficiently and reduces 
the risk of fat pad atrophy. We compared the efficacy of corticosteroid 
injections with plantar stretching and believe that there is no difference 
between these two methods in terms of patient symptoms at 8 weeks 
[16].

Injections of corticosteroids have been shown to significantly 
reduce plantar fascia thickness from 2 weeks to 1 month after treatment. 
Furthermore, there is a significant correlation between reduced plantar 
fascia thickness and symptom improvement. The results of a Cochrane 
review show that corticosteroid injection therapy provides short-term 
benefits compared to controls, with treatment efficacy not lasting longer 
than 6 months. Complications of steroid injections are uncommon. 

Extra-corporeal shock wave therapy

Shock wave therapy can be high energy or low energy. Deep-
tissue cavitation effects have been hypothesized to cause capillary 
microrupture, leakage of chemical mediators, and enhanced 
angiogenesis in injured tissue. It is usually administered under 
intravenous sedation with or without local infiltration anesthesia. 
ESWT is indicated when other conservative treatments such as 
stretching, casts, and night splints have failed and symptoms persist 
for more than 6 months. Since this is a relatively safe procedure, it can 
be considered before any surgical procedure and may be preferable to 
try before topical steroid injections. Bilateral cases can be treated with a 
single anesthesia and full weight bearing can be initiated immediately. 

Autologous Platelet Rich Plasma (PRP)

There is growing enthusiasm for the use of growth factors, 
including pooled blood/platelet concentrates, which, unlike steroids, 
can stimulate repair processes. Results appear to be comparable to, and 
sometimes better than, topical steroid injections.

Surgery is usually indicated for refractory cases whose symptoms 
persist for more than 6 to 12 months despite appropriate conservative 
management. Prior to surgery, nerve conduction and electromyography 
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should be considered to determine if the posterior tibial nerve is 
compressed.

References
1. Liden B, Simmons M, Landsman AS (2009) A retrospective analysis of 22 

patients treated with percutaneous radiofrequency nerve ablation for prolonged 
moderate to severe heel pain associated with plantar fasciitis. J Foot Ankle 
Surg 48: 642-647. 

2. Singh D, Angel J, Bentley G, Trevino SG (1997) Fortnightly review. Plantar 
fasciitis. BMJ 315: 172-175. 

3. Pfeffer G, Bacchetti P, Deland J, Lewis A, Anderson R, et al. (1999) Comparison 
of custom and prefabricated orthoses in the initial treatment of proximal plantar 
fasciitis. Foot Ankle Int 20: 214-221. 

4. Cole C, Seto C, Gazewood J (2005) Plantar fasciitis: evidence-based review of 
diagnosis and therapy. Am Fam Physician 72:2237-2242. 

5. Riddle DL, Pulisic M, Pidcoe P, Johnson RE (2003) Risk factors for plantar 
fasciitis: a matched case-control study. J Bone Joint Surg Am 85-A: 872-877. 

6. Hossain M, Makawana N (2011) “Not Plantar Fasciitis”: The differential 
diagnosis and management of heel pain syndrome. Orthopaedics and Trauma 
25:198-206. 

7. Roxas M (2005) Plantar fasciitis: Diagnosis and therapeutic 
considerations. Altern Med Rev 10:83-93. 

8. Chundru U, Liebeskind A, Seidelmann F, Fogel J, Franklin P, et al. (2008) 
Plantar fasciitis and calcaneal spur formation are associated with abductor 
digiti minimi atrophy on MRI of the foot. Skeletal Radiol 37:505-510. 

9. Lemont H, Ammirati KM, Usen N (2003) Plantar fasciitis: a degenerative 
process (fasciosis) without inflammation. J Am Podiatr Med Assoc 93:234-237. 

10. Johal KS, Milner SA (2012) Plantar fasciitis and the calcaneal spur: Fact or 
fiction? Foot Ankle Surgery 18:39-41. 

11. Irving DB, Cook JL, Menz HB (2006) Factors associated with chronic plantar 
heel pain: a systematic review. J Sci Med Spor 9:11-22. 

12. Kibler WB, Goldberg C, Chandler TJ (1991) Functional biomechanical deficits 
in running athletes with plantar fasciitis. Am J Sports Med 19:66-71.

13. Cheung JT, Zhang M, An KN (2006) Effect of Achilles tendon loading on plantar 
fascia tension in the standing foot. Clin Biomech (Bristol, Avon) 21:194-203.

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

15. Rome K (1997) Anthropometric and biomechanical risk factors in the 
development of plantar heel pain - a review of the literature. Phys Ther 
Rev 2:123-134.

16. Buchbinder R (2004) Clinical practice. Plantar fasciitis. N Engl J Med 350: 
2159-2166.

https://linkinghub.elsevier.com/retrieve/pii/S1067251609002142
https://linkinghub.elsevier.com/retrieve/pii/S1067251609002142
https://linkinghub.elsevier.com/retrieve/pii/S1067251609002142
https://www.bmj.com/content/315/7101/172
https://www.bmj.com/content/315/7101/172
https://journals.sagepub.com/doi/10.1177/107110079902000402
https://journals.sagepub.com/doi/10.1177/107110079902000402
https://journals.sagepub.com/doi/10.1177/107110079902000402
https://www.aafp.org/pubs/afp/issues/2005/1201/p2237.html
https://www.aafp.org/pubs/afp/issues/2005/1201/p2237.html
https://journals.lww.com/jbjsjournal/Abstract/2003/05000/Risk_Factors_for_Plantar_Fasciitis__A_Matched.15.aspx
https://journals.lww.com/jbjsjournal/Abstract/2003/05000/Risk_Factors_for_Plantar_Fasciitis__A_Matched.15.aspx
https://linkinghub.elsevier.com/retrieve/pii/S1877132711000297
https://linkinghub.elsevier.com/retrieve/pii/S1877132711000297
https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.453.3495&rep=rep1&type=pdf
https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.453.3495&rep=rep1&type=pdf
https://link.springer.com/article/10.1007/s00256-008-0455-2
https://link.springer.com/article/10.1007/s00256-008-0455-2
https://japmaonline.org/view/journals/apms/93/3/87507315-93-3-234.xml
https://japmaonline.org/view/journals/apms/93/3/87507315-93-3-234.xml
https://www.sciencedirect.com/science/article/abs/pii/S1268773111000385?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S1268773111000385?via%3Dihub
https://pubmed.ncbi.nlm.nih.gov/16584917/
https://pubmed.ncbi.nlm.nih.gov/16584917/
https://journals.sagepub.com/doi/10.1177/036354659101900111
https://journals.sagepub.com/doi/10.1177/036354659101900111
https://www.clinbiomech.com/article/S0268-0033(05)00231-7/fulltext
https://www.clinbiomech.com/article/S0268-0033(05)00231-7/fulltext
https://www.jospt.org/doi/10.2519/jospt.1999.29.12.756
https://www.tandfonline.com/doi/abs/10.1179/ptr.1997.2.3.123
https://www.tandfonline.com/doi/abs/10.1179/ptr.1997.2.3.123
https://www.nejm.org/doi/full/10.1056/NEJMcp032745

	Title
	Abstract

