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Abstract
Plantar heel pain is a symptom commonly encountered by clinicians. Several conditions such as plantar fasciitis, calcaneal
fracture, rupture of the plantar fascia and atrophy of the heel fat pad may lead to plantar heel pain. Injury to the tibial nerve and its
branches in the tarsal tunnel and in the foot is also a common cause. Entrapment of these nerves may play a role in both the early
phases of plantar heel pain and recalcitrant cases. Although the contribution of nerve entrapment to plantar heel pain has been well
documented in the literature, its pathophysiology, diagnosis and management are still controversial. Therefore, the purpose of this
article was to critically review the available literature on plantar heel pain of neural origin. Possible sites of nerve entrapment,
effectiveness of diagnostic clinical tests and electrodiagnostic tests, differential diagnoses for plantar heel pain, and conservative and
surgical treatment will be discussed.
r 2007 Elsevier Ltd. All rights reserved.
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1. Introduction
Plantar heel pain is a common condition (Hurwitz,
1997; Juliano and Harris, 2004). It occurs in approximately 15% of all adults with foot problems (McCarthy
and Gorecki, 1979). Several well-known conditions may
lead to plantar heel pain such as plantar fasciitis,
calcaneal fracture, rupture of the plantar fascia and
atrophy of the heel fat pad (Schon et al., 1993). Plantar
heel pain may also have a neural origin, with a lesion or
dysfunction of the tibial, plantar or calcaneal nerves
(Johnson et al., 1992; Goolsby, 2003). Nerve entrapment
may play a role in both acute and chronic conditions of
plantar heel pain (Kenzora, 1987; Oztuna et al., 2002).
The first reference to plantar heel pain of neural origin
was published in a Dutch language article by Roegholt
in 1940. Based on dissection studies, Roegholt postulated that plantar heel pain could be due to entrapment
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of the inferior calcaneal nerve (cited in Rondhuis and
Huson, 1986). However, nerve entrapment as a cause of
plantar heel pain was neglected during the following two
decades. In 1960, Kopell and Thompson (1960)
hypothesised that trauma to the calcaneal nerves could
cause plantar heel pain. To date, although nerve
entrapment in plantar heel pain is well documented
(e.g. Baxter and Pfeffer, 1992; Oztuna et al., 2002), its
pathophysiology, diagnosis and management are still
subject to debate.
The aim of this article was to critically review the
literature on plantar heel pain of neural origin. We will
discuss possible sites of nerve entrapment, the clinical
presentation, differential diagnoses, and conservative
and surgical treatment.

2. Search strategy
Peer-reviewed journal articles that predominantly
focused on plantar heel pain of neural origin or that
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discussed relevant biomechanics of the tibial, plantar
and calcaneal nerves were included in this review. NonEnglish language reports were excluded. Studies were
identified using the following databases: Ovid Medline
(from 1966 to 07/2006), Web of Science (from 1900
to 07/2006), PubMed (from 1930 to 07/2006), PEDro
(07/2006), EMBASE (from 1900 to 07/2006), Cochrane
Database of Systematic Reviews (1800 to 07/2006),
Cochrane Central Register of Controlled Trials (from
1800 to 07/2006), CINAHL (from 1982 to 07/2006) and
AMED (from 1985 to 07/2006). The keywords ‘heel
pain’, ‘painful heel’, ‘plantar fasciitis’, ‘heel spur’ and
‘foot pain’ were combined with each of the following
search terms: ‘nerve’, ‘entrapment’, ‘compression’,
‘tibial’, ‘plantar’ and ‘calcaneal’. Reference lists of
located articles were also searched. This search strategy
identified 69 journal articles. Of these, 57 were primary
articles (Table 1) while the remaining 12 were review
papers (Table 2). Tables are only published in the online
version of this article.
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3. Nerve entrapment sites
The tibial nerve is the larger of the two major
divisions of the sciatic nerve, and distally it divides into
the following branches: medial calcaneal nerve (MCN),
medial plantar nerve (MPN), lateral plantar nerve
(LPN) (Gray et al., 2005) and the first branch of the
LPN (Przylucki and Jones, 1981) (Fig. 1).
While contribution of the MCN to plantar heel pain
of neural origin is well documented (Savastano, 1985;
Beito et al., 1989), most authors have implicated the first
branch of the LPN in this condition (Baxter and Pfeffer,
1992; Watson et al., 2002). Patients with entrapment of
the first branch of the LPN represent 15–20% of the
patients with chronic plantar heel pain (Baxter et al.,
1989; Pfeffer, 2001). Compression of the tibial nerve at
the tarsal tunnel, a condition called tarsal tunnel
syndrome (TTS), can also contribute to plantar heel
pain (Kinoshita et al., 2001; Lau and Stavrou, 2004).
Entrapment of the MPN occurs where the fascial sling
can bind the nerve beneath the talus and navicular bone
(Schon, 1994; McCluskey and Webb, 1999). We will
discuss entrapment of these nerves in detail below.
3.1. Entrapment of the LPN and its first branch
The LPN supplies most of the foot muscles and the
skin of the lateral one-third of the plantar aspect of the
foot and the fourth and fifth toes (Gray et al., 2005)
(Fig. 2). Entrapment of the LPN can result from
compression between the abductor hallucis and quadratus plantae muscles (Peri, 1991; May et al., 2002).
The first branch of the LPN, also called the nerve to
abductor digiti minimi (Przylucki and Jones, 1981),

TN

1st B-LPN
MCN
Fig. 1. Medial view of right foot demonstrating the relation of the
nerves to other structures. 1st B-LPN, first branch of lateral plantar
nerve (LPN); FR, flexor retinaculum; MCN, medial calcaneal nerve;
MPN, medial plantar nerve; PF, plantar fascia; TN, tibial nerve.

innervates the flexor digitorum brevis, quadratus plantae and abductor digiti minimi muscles (Przylucki and
Jones, 1981; Louisia and Masquelet, 1999). Although it
gives off sensory branches to the calcaneal periosteum
(Arenson et al., 1980; Rondhuis and Huson, 1986), this
nerve does not supply the skin (Park and Del Toro,
1996; Dellon, 2001).
Variations in the origin of the first branch of the LPN
have been reported. The branch may either originate
rather distally from the LPN (Gray et al., 2005) or
relatively proximally (0.5 cm (Arenson et al., 1980) to
1.7 cm (Louisia and Masquelet, 1999) distal to the
medial calcaneal tuberosity) (Fig. 3). The close proximity of this nerve to the calcaneal tuberosity suggests
the possibility of an entrapment, resulting in plantar heel
pain (Przylucki and Jones, 1981; Louisia and Masquelet,
1999).
The majority of studies included in this review
reported that entrapment of the first branch of the
LPN is the most common cause of plantar heel pain of
neural origin (Table 1, electronic version only). Entrapment of this nerve can occur at different sites: (1) where
the nerve passes at the sharp edge of the deep fascia of
the abductor hallucis and (2) just distal to the medial
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LPN
1st B-LPN

Fig. 3. Variations in the distribution of the first branch of lateral
plantar nerve (1st B-LPN). (A) The nerve originates more distally from
the LPN as described in Gray’s anatomy. (B) The nerve branches off
more proximally as shown in cadaver studies. Adapted from Przylucki
and Jones (1981) and original reproduced by kind permission of The
American Podiatric Medical Association.

TIbia
Fig. 2. Cutaneous innervation of the sole of right foot. LPN, lateral
plantar nerve; MCN, medial calcaneal nerve; MPN, medial plantar
nerve; SN, saphenous nerve.
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edge of the calcaneus (Baxter and Thigpen, 1984),
particularly in the presence of a calcaneal spur or
plantar fasciitis (Przylucki and Jones, 1981; Louisia and
Masquelet, 1999). While Rondhuis and Huson (1986)
did not observe the first site in either 4 foetal or 34 adult
dissected feet, they reported a site of possible entrapment between the abductor hallucis and the medial head
of quadratus plantae muscle (Fig. 4). Histological
examination of this nerve revealed hypertrophy of the
perineural connective tissues (Przylucki and Jones,
1981), loss of large myelinated fibres and an increase
in endoneural collagen, suggesting chronic compression
(Baxter and Pfeffer, 1992).

QP
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3.2. Entrapment of the MCN

Fig. 4. Cross-sectional view of right ankle and foot. Note the possible
entrapment site of the first branch of lateral plantar nerve (1st B-LPN)
between the deep fascia of the abductor hallucis (AH) muscle and the
medial head of quadratus plantae (QP) muscle. ADM, abductor digiti
minimi; Fib, fibula; FDB, flexor digitorum brevis; MCN, medial
calcaneal nerve; PF, plantar fascia; TN, tibial nerve. Adapted from
Baxter and Pfeffer (1992) and original reproduced by kind permission
of Lippincott Williams and Wilkins.

The MCN usually divides into anterior and posterior
branches (Henricson and Westlin, 1984; Louisia and
Masquelet, 1999). It provides sensory innervation to
most of the heel fat pad and to the superficial tissues
overlying the inferior part of the calcaneus (Louisia and
Masquelet, 1999) (Fig. 2).

MCN is the second most commonly reported nerve
that has been related to plantar heel pain of neural
origin (Table 1, electronic version only). In a case report,
Shacklock (1995) concluded that plantar heel pain and
paraesthesiae in a patient with diabetes resulted from a
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neuropathy of the MCN and tibial nerve. However,
entrapment of the MCN may not be a very prevalent
condition as only 5 out of 200 surgical cases were
consistent with MCN entrapment (Schon et al., 1993).
Most branches of the MCN lie superficially to the
abductor hallucis, flexor digitorum brevis and plantar
fascia (Arenson et al., 1980; Louisia and Masquelet,
1999). The nerves are less likely to be compressed within
these structures, but can be irritated and traumatised
following atrophy of the heel fat pad (Kopell and
Thompson, 1960; Davidson and Copoloff, 1990).
3.3. Entrapment of the MPN
The MPN innervates the abductor hallucis, flexor
hallucis brevis, flexor digitorum brevis and first lumbrical, and the skin of the medial two-thirds of the plantar
aspect of the foot (Gray et al., 2005) (Fig. 2).
Entrapment of the MPN is not as common as entrapment of the other nerves (Murphy and Baxter, 1985),
particularly as an isolated entity (Raikin and Schon,
2000). Out of 21 cases diagnosed with nerve entrapment
in the ankle and foot, Murphy and Baxter (1985)
concluded that only one case was consistent with MPN
entrapment.

4. Clinical presentation
The diagnosis of plantar heel pain of neural origin is
based on a comprehensive history and physical examination (Baxter and Pfeffer, 1992; Jolly et al., 2005).
4.1. Pain
In patients with plantar heel pain of neural origin,
pain is usually characterised as burning, sharp, shooting,
shock-like, electric, localised or radiating either proximally or distally (Schon et al., 1993; Goecker and
Banks, 2000), and occasionally as dull aching (Fredericson et al., 2001; May et al., 2002). Typically, pain is
worse during or after weight-bearing activities and
improves with rest (Pfeffer, 1995; May et al., 2002).
However, pain may also occur with rest and in nonweight bearing positions (Hendrix et al., 1998; Barrett
and O’Malley, 1999). Pain at night may be due to nerve
compression as a result of venostasis (slowing of venous
outflow) and venous engorgement (local congestion and
distension with blood) (Kopell and Thompson, 1960;
Doxey, 1987).
4.2. Post-static dyskinesia
A common finding in patients with plantar heel pain
of neural origin is pain when a patient first stands after
periods of rest, a phenomenon called post-static

dyskinesia (Oztuna et al., 2002; Jolly et al., 2005).
Severe pain in the morning after rising from bed was
found in a large number of patients with plantar heel
pain of neural origin (Schon et al., 1993; Oztuna et al.,
2002).
Post-static dyskinesia is thought to be caused by fluid
accumulation around the nerve during rest (Davidson
and Copoloff, 1990). Upon taking the first steps, this
fluid presses against the nerve, causing pain, and ‘‘as the
fluid is milked out of the nerve sheath some of the pain
subsides’’. The fluid then builds up as the day progresses
and symptoms may return (Davidson and Copoloff,
1990). Jolly et al. (2005) hypothesised that muscular
activity associated with ambulation reduces venous
pooling and intra-compartmental pressures. Therefore,
pain of neural origin may decrease with sustained
ambulation, whereas pain in plantar fasciitis is likely
to increase (Jolly et al., 2005). It should be noted,
however, that post-static dyskinesia is not pathognomonic for plantar heel pain of neural origin. It also
occurs frequently in patients with plantar fasciitis.
4.3. Paraesthesiae and neurological changes
Although sensory deficit is not common in entrapment of the first branch of the LPN (Pfeffer and Baxter,
1991), patients with TTS often complain of sensory
disturbances (Schon and Baxter, 1990; Schepsis et al.,
1991), such as tingling and/or numbness around the
medial and plantar aspects of the heel (Baxter, 1994;
May et al., 2002). Kinoshita et al. (2001) found that 35
out of 44 feet with TTS had diminished sensation in the
distribution of the MPN, 7 had diminished sensation in
the distribution of both MPN and LPN, and 2 had
diminished sensation in the distribution of both MPN
and MCN.

5. Diagnostic tests
5.1. Clinical tests
5.1.1. Palpation
Palpation over the abductor hallucis and/or on the
medial calcaneal tuberosity reproduced symptoms in all
patients (33) with suspected neurological plantar heel
pain (Schon et al., 1993). The diagnosis of entrapment of
the first branch of the LPN should not be made without
the presence of maximal tenderness over the nerve,
although the entire heel and the proximal plantar fascia
may also be tender (Baxter and Pfeffer, 1992; Goecker
and Banks, 2000) (Fig. 5). Diagnosis of entrapment of
the anterior branch of the MCN can be substantiated by
the following palpatory findings: (1) maximal tenderness
over the medial anterior part of the heel fat pad and
abductor hallucis, (2) distally radiating pain with
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Cadaver studies showed a significant increase in
tension in the tibial nerve and LPN within the tarsal
tunnel during dorsiflexion, eversion and combined DF/
Eve (Daniels et al., 1998; Lau and Daniels, 1998).
Metatarsophalangeal extension further increases strain
in the MPN and tibial nerve (Alshami et al., 2007).
Unfortunately, metatarsophalangeal extension also increases strain in the plantar fascia (Alshami et al., 2007),
which may compromise the usefulness of the DF/Eve
test in the differential diagnosis of plantar heel pain.
In order to differentiate between structures, neurodynamic tests have been suggested for plantar heel pain
(Butler, 2000, p. 414; Shacklock, 2005, pp. 232–235).
These tests are sequences of movements aimed to ‘‘test
the mechanics and physiology of a part of the nervous
system’’ (Butler, 2000, p. 98). In a case study, Meyer
et al. (2002) could reproduce plantar heel pain of
neural origin with hip flexion when added to DF/Eve
(a modified straight leg-raising test). In a biomechanical
study, Coppieters et al. (2006) demonstrated that adding
hip flexion to ankle dorsiflexion with the knee in
extension increased strain in the tibial and plantar
nerves at the ankle and foot, without increasing tension
in the plantar fascia. Although clinical studies are
needed, this suggests that the modified straight legraising test may be a valuable tool to differentiate
plantar heel pain of neural origin from other common
conditions, such as plantar fasciitis.

Fig. 5. Sole of right foot with areas of maximal tenderness for different
conditions associated with plantar heel pain: (1) plantar fasciitis
(or heel pain syndrome according to Spiegl and Johnson (1984);
Kenzora (1987) and Pfeffer and Baxter (1991)), (2) entrapment of the
first branch of lateral plantar nerve, (3) true/isolated plantar fasciitis
according to Pfeffer and Baxter (1991) and Karr (1994) and (4) fat pad
atrophy. Adapted from Baxter and Pfeffer (1992) and original
reproduced by kind permission of Lippincott Williams and Wilkins.

pressure on the nerve and (3) only minimal tenderness
over the plantar fascia origin (Henricson and Westlin,
1984). With MPN entrapment, tenderness is typically
located over the plantar aspect of the medial arch
around the navicular tuberosity (Schon and Baxter,
1990).
5.1.2. Dorsiflexion-eversion and neurodynamic tests
Kinoshita et al. (2001) devised the dorsiflexion-eversion (DF/Eve) test for TTS. With this test, all
metatarsophalangeal joints are passively extended while
the ankle is held in dorsiflexion and eversion. This test
reproduced or aggravated the symptoms in the majority
of patients with TTS (36 out of 44 feet), but not in a
healthy control group (Kinoshita et al., 2001).

5.1.3. Plantar flexion-inversion test
Passive plantar flexion-inversion may reproduce or
aggravate symptoms as the test increases pressure on the
tibial nerve in the tarsal tunnel (Trepman et al., 1999).
During surgery, Hendrix et al. (1998) observed that this
manoeuvre reduced the width of the tarsal canal and
compressed the LPN, and the first branch of the LPN
and MPN.
5.1.4. Tinel’s test
Tinel’s test consists of tapping along the course of a
nerve. The test is considered positive when it results in
tingling along the nerve distribution. While Tinel’s test is
often positive in TTS (Schon and Baxter, 1990;
Kinoshita et al., 2001), and can be positive in MPN
entrapment (Schon and Baxter, 1990), the test is usually
negative in entrapment of the first branch of the LPN
(Fredericson et al., 2001). Baxter and Pfeffer (1992)
found a positive Tinel’s test in only 12 of 69 heels (17%)
with entrapment of the first branch of the LPN.
5.2. Electrodiagnostic tests
5.2.1. Electromyography and nerve conduction studies
Electromyography and nerve conduction studies have
revealed abnormalities in the MPN (Schon et al., 1993)
and LPN (Johnson et al., 1992; Schon et al., 1993).
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However, their role in the diagnosis of nerve involvement in plantar heel pain is controversial. Schon et al.
(1993) reported that electrodiagnostic tests are only an
adjunct and are not a substitute for clinical examination.
In general, up to 50% of electrophysiological studies can
return false-negative results for large nerve compression
neuropathies (Dellon, 1999) and they are even less
accurate for smaller nerve fibres (Magda et al., 2002).
5.2.2. Quantitative sensory testing
Quantitative sensory testing (QST) aims to determine
pain mechanisms by assessing the function of both large
and small sensory nerve fibres (Magda et al., 2002; Siao
and Cros, 2003). QST devices generate vibratory,
thermal and painful stimuli as well as electrical impulses
(Shy et al., 2003). Although it should not be the only
tool to diagnose neurological disorders, Shy et al. (2003)
concluded that QST is potentially a useful method to
measure sensory impairment.
Only a few studies have used some modalities of QST
to investigate sensory dysfunctions in patients with
plantar heel pain (Tassler and Dellon, 1996; Rose et al.,
2003). Tassler and Dellon (1996) demonstrated higher
cutaneous pressure thresholds in 22 patients with TTS
compared to age-matched controls. Rose et al. (2003)
found higher pressure thresholds in the cutaneous
distribution of the MCN in 59 of 82 patients (72.2%)
with plantar heel pain compared with normative, agerelated pressure thresholds. Because they found abnormalities in the cutaneous distribution of both the
MCN and MPN in 49.5% of the patients, Rose et al.
(2003) concluded that a more proximal disorder, such as
lumbosacral nerve root compression, should also be
considered.
5.3. High-resolution ultrasound
Ultrasound imaging can be used to detect nerve
pathology. However, the majority of studies have
focused on the median nerve at the carpal tunnel. Nerve
swelling (Wong et al., 2002; Yesildag et al., 2004) and
diminished lateral movement of the median nerve
(Greening et al., 2001) have been demonstrated.
Although ultrasound has been suggested for differential
diagnosis of TTS (Peer et al., 2003), studies are not yet
available.

the above-mentioned signs strongly support a neurogenic cause of plantar heel pain, whereas the presence of
only one sign should not be considered until other
causes such as plantar fasciitis have been excluded.
Although further validation is required, we believe that
QST and neurodynamic tests such as the modified
straight leg-raising test may also have a role in the
diagnosis of plantar heel pain of neural origin. Among
others, the following differential diagnoses should be
ruled out.
6.1. Plantar fasciitis
Plantar fasciitis is the most common cause of plantar
heel pain (Aldridge, 2004) and the term has been used
generically to describe heel pain at the origin of the
plantar fascia on the medial calcaneal tuberosity
(Lemont et al., 2003). Chronic plantar fasciitis is
predominantly characterised by a marked collagen
degeneration of the plantar fascia and inflammation
has been rarely reported (Wearing et al., 2006). The
typical presentation is pain that is worse when standing
after periods of rest or on taking the first steps in the
morning (post-static dyskinesia) (Aldridge, 2004). Maximal tenderness is located over the origin of the plantar
fascia and along the fascia 1–2 cm distal to the origin
(Henricson and Westlin, 1984; Pfeffer and Baxter, 1991)
(Fig. 5).
As it is difficult to differentiate between pain from the
origin of the plantar fascia and bony sources of heel pain
at the medial calcaneal tuberosity, such as calcaneal
periostitis, some authors advocate the term ‘heel pain
syndrome’ to refer to pain over the medial calcaneal
tuberosity (Spiegl and Johnson, 1984; Kenzora, 1987;
Pfeffer and Baxter, 1991). Pfeffer and Baxter (1991) and
Karr (1994) reserve the term ‘true/isolated plantar
fasciitis’ to a disorder that affects the middle portion
of the plantar fascia.
6.2. Fat pad atrophy
In patients with a soft and thin heel fat pad, pain is
usually aggravated by hard-soled shoes and walking on
hard surfaces. Pain is most intense over the central
portion of the heel fat pad (Fig. 5). The pain does not
radiate, and the medial calcaneal tuberosity and plantar
fascia are not tender (Pfeffer and Baxter, 1991; Baxter
and Pfeffer, 1992).

6. Differential diagnoses
6.3. Tumours
Hendrix et al. (1998) found that all of their 51 patients
with chronic plantar heel pain due to nerve entrapment
demonstrated (1) loss of plantar sensation, (2) a positive
plantar flexion-inversion test, (3) a positive Tinel’s test
and (4) pain and paraesthesia on nerve compression.
Jolly et al. (2005) suggested that the presence of all of

Although uncommon, benign tumours or neuromas
of the first branch of the LPN (Shandles et al., 2002;
Marui et al., 2004), MCN (Davidson, 1977) and MPN
(Marui et al., 2004) have been related to plantar heel
pain. Patients with neuroma of the MCN may complain

ARTICLE IN PRESS
A.M. Alshami et al. / Manual Therapy 13 (2008) 103–111

of occasional local paraesthesia and loss of sensation
(Davidson et al., 1977), and a Tinel’s test may also be
positive (Davidson and Copoloff, 1990).
6.4. Proximal nerve lesions
Neurological examination should be performed to
exclude proximal nerve disorders (Jolly et al., 2005).
Schon et al. (1993) found that 2 patients out of 23 with
plantar heel pain had electrophysiological evidence of S1
radiculopathy. The tibial nerve in the popliteal fossa can
be compressed by the tendinous arch of the soleus
muscle (Mastaglia, 2000) or by a Baker’s cyst (Willis and
Carter, 1998), which can radiate pain to the heel.
Other differential diagnoses such as rupture of the
plantar fascia, bone fractures, bursitis, tendonitis,
arthritis, osteomyelitis and bone cysts (Brown, 1996;
Aldridge, 2004) should also be considered.

7. Treatment
Surprisingly, according to the literature, the current
treatment of plantar heel pain due to nerve entrapment
is similar to other types of plantar heel pain (Baxter
et al., 1989; Johnston, 1994). The fact that the
conservative management of plantar heel pain is still
challenging (Watson et al., 2002) can be attributed to the
difficulties in establishing the correct differential diagnosis and aetiology.
7.1. Conservative treatment
In general, conservative treatment of plantar heel pain
may include rest, non-steroidal anti-inflammatory
drugs, corticosteroid injections, extracorporeal shock
wave therapy, laser, local anaesthetic injections, heel
pads and heel cups, night splints, medial longitudinal
arch supports, strapping, foot orthoses, soft-soled shoes,
stretching exercises for the Achilles tendon and plantar
fascia, ultrasound and casting (e.g. Pfeffer, 1995;
Crawford and Thomson, 2003). In a systematic review,
Crawford and Thomson (2003) concluded that the
effectiveness of the treatment modalities for plantar
heel pain have not been established in randomised
controlled trials. They found limited evidence for the
effectiveness of local corticosteroid therapy for shortterm pain relief, usually around 4 weeks. However,
complications such as plantar fascia rupture can result
from corticosteroid injections (Sellman, 1994; Acevedo
and Beskin, 1998).
There is a limited number of case studies that have
applied nerve mobilisation techniques in the treatment
of patients with plantar heel pain of neural origin
(Shacklock, 1995; Meyer et al., 2002). Shacklock (1995)
used knee extension movements in supine position in a
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patient with a neuropathy of the MCN and tibial nerve
at the tarsal tunnel. Meyer et al. (2002) performed knee
extension movements in a slump position in a patient
with a possible entrapment of the MCN and tibial nerve
at the ankle and/or at the arch of the soleus muscle.
Both case studies reported positive outcomes with no
adverse effects.
7.2. Surgical interventions
Approximately half of the identified primary articles
were surgical studies (Table 1, electronic version only).
Surgery is considered if at least 6–12 months of
conservative treatment has failed (Karr, 1994; Watson
et al., 2002). Surgical decompression of the first branch
of the LPN (Baxter and Pfeffer, 1992; Sammarco and
Helfrey, 1996; Conflitti and Tarquinio, 2004), MCN
(Davidson, 1977; Bordelon, 1983; Savastano, 1985),
LPN and MPN (Hendrix et al., 1998) relieved symptoms
in patients with plantar heel pain.
Bordelon (1983) and Watson et al. (2002) suggested
that a combination of surgical procedures may be
needed only if a specific diagnosis cannot be made.
Nevertheless, for the majority of the reviewed primary
studies it is difficult to establish the effect of a specific
surgical intervention as often several surgical procedures
were performed simultaneously and control interventions were not considered.
Postoperatively, different protocols have been briefly
discussed in the literature. Generally, the use of special
postoperative shoes or walking casts has been recommended for a period of 1–4 weeks. After cast removal,
weight bearing is resumed as tolerated and active range
of motion exercises are encouraged (Beito et al., 1989;
Hendrix et al., 1998; Watson et al., 2002).

8. Conclusion and recommendations
Through the decades, attention has shifted away from
considering inflammation of the plantar fascia as the
principal source of plantar heel pain. Recently, nerve
entrapment has also been considered an important cause
of plantar heel pain. In particular, the first branch of the
LPN and the MCN are implicated in this condition. The
diagnosis of plantar heel pain with a neural origin is
dependent on a careful history and physical examination. Evidence for the role of QST in the diagnosis is
emerging. The authors believe that the current inconsistency in the literature regarding the diagnosis and
management of plantar heel pain with a neural origin
can be explained by (1) difficulty in establishing the
correct cause of plantar heel pain, (2) lack of prospective-controlled studies, (3) different characteristics of
subjects and different methodologies used in the studies,
(4) complexity of foot anatomy and biomechanics and

ARTICLE IN PRESS
110

A.M. Alshami et al. / Manual Therapy 13 (2008) 103–111

(5) complexity of neuropathic pain in terms of its
pathophysiology, diagnosis and treatment. Based on the
available literature, there is lack of evidence on
treatment approaches although the majority of patients
with plantar heel pain improve with conservative
treatment. Further studies are needed to investigate
the mechanisms of pain in patients with plantar heel
pain and to establish the role of QST and neurodynamic
tests such as modified straight leg-raising in differential
diagnosis of neurological plantar heel pain. Studies that
investigate the benefits of adding specific nerve gliding
exercises to the conservative and postoperative management of plantar heel pain of neural origin are also
required.
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