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Posterior tarsal tunnel syndrome (PTTS) is an entrapment neuropathy due to
compression of the tibial nerve or one of its terminal branches within the tarsal tunnel in
the medial ankle. The tarsal tunnel is formed by the flexor retinaculum, while the floor is
composed of the distal tibia, talus, and calcaneal bones. The tarsal tunnel contains a
number of significant structures, including the tendons of 3 muscles as well as the
posterior tibial artery, vein, and nerve. Focal compressive neuropathy of PTTS can
originate from anything that physically restricts the volume of the tarsal tunnel. The
variety of etiologies includes distinct movements of the foot, trauma, vascular disorders,
soft tissue inflammation, diabetes mellitus, compression lesions, bony lesions, masses,
lower extremity edema, and postoperative injury. Generally, compression of the posterior
tibial nerve results in clinical findings consisting of numbness, burning, and painful
paresthesia in the heel, medial ankle, and plantar surface of the foot. Diagnosis of PTTS
can be made with the presence of a positive Tinel sign in combination with the physical
symptoms of pain and numbness along the plantar and medial surfaces of the foot.
Initially, patients are treated conservatively unless there are signs of muscle atrophy or
motor nerve involvement. Conservative treatment includes activity modification, heat,
cryotherapy, non-steroidal anti-inflammatory drugs, corticosteroid injections, opioids,
GABA analog medications, tricyclic antidepressants, vitamin B-complex supplements,
physical therapy, and custom orthotics. If PTTS is recalcitrant to conservative treatment,
standard open surgical decompression of the flexor retinaculum is indicated. In recent
years, a number of alternative minimally invasive treatment options have been
investigated, but these studies have small sample sizes or were conducted on cadaveric
models.

to diagnose and treat.3 PTTS can present with a variety
of symptoms leading to a pattern of underdiagnosis. Com-
monly reported symptoms to include but are not limited to
pain, cramping, paresthesia, toe weakness, and sensory loss

INTRODUCTION

Posterior tarsal tunnel syndrome (PTTS) is an entrapment
neuropathy due to compression of the tibial nerve or one

of its terminal branches within the tarsal tunnel in the me-
dial ankle. Compression can extend throughout the tibial
nerve to its terminal branches that lie within the fibro-
osseous tunnel under the flexor retinaculum.2 PTTS has
many pathophysiology similarities when compared to
carpal tunnel syndrome as they both involve anatomical
tunnels; however, PTTS is far rarer and, thus, more difficult

throughout the plantar aspect of the foot and medial side
of the ankle.2# Timely identification of entrapment neu-
ropathy and diagnosis of PTTS can limit the symptoms and
long-term effects on the patient.*

PTTS is a significant condition that is not only routinely
under-diagnosed but also proves to be a challenge to man-
age and treat.> There still remains ambiguity within the di-

a Corresponding author:
Christopher Lee, MD
St. Joseph Hospital & Medical Center
Department of Internal Medicine
500 West Thomas Rd
Phoenix, AZ 85013

Chrislee0621@gmail.com


https://doi.org/10.52965/001c.35444
mailto:Chrislee0621@gmail.com
https://doi.org/10.52965/001c.35444

An Update on Posterior Tarsal Tunnel Syndrome

agnostic and treatment course for PTTS. Misdiagnosing or
underdiagnosing PTTS can lead to advanced sensory loss,
muscle weakness, pain, and loss of mobility in the affected
limb in which patients report difficulty running, walking,
and even standing as the condition progresses.2* Although
there is an abundance of intervention and treatment op-
tions, there is an inadequate amount of high-level evidence
directing the most optimal intervention. Many studies have
explored the vascular supply to the tibial nerve in an at-
tempt to discover information about the sources of the
symptoms that make PTTS difficult to diagnose and treat.®
However, a substantial number of cases of PTTS neuropathy
can be successfully treated with conservative interventions,
such as wearing a brace, neuropathic pain medication, and
activity modification.*

ANATOMY

PTTS can cause a variety of neurologic symptoms due to the
entrapment and compression of the tibial nerve and its ter-
minal branches within the tarsal tunnel.2 The tibial nerve
carries fibers from the S1 and S2 nerve root and travels
within the sciatic nerve as it passes inferiorly and traverses
through the popliteal fossa. The tibial nerve then contin-
ues posteriorly to the tibia down the leg, where it provides
innervation to the superficial and deep posterior leg com-
partment muscles. Once it reaches the foot, the tibial nerve
passes through a fibrous tunnel known as the tarsal tunnel.
The tarsal tunnel is formed by the flexor retinaculum, while
the floor is composed of the distal tibia, talus, and calcaneal
bones.* After entering the tarsal tunnel within a distinct
facial canal, the tibial nerve gives off the medial calcaneal
branch (MCN), and then divides into the medial (MPN) and
lateral plantar nerves (LPN).”8 These nerves provide sen-
sory innervation to the plantar and medial aspect of the
foot as well as motor innervation to the intrinsic muscles of
the foot.*

The tarsal tunnel contains a number of significant struc-
tures, including the tendons of 3 muscles: the flexor hallu-
cis longus, flexor digitorum longus, and the posterior tib-
ialis. The tarsal tunnel also contains the posterior tibial
artery, vein, and nerve.# The borders of the tarsal tunnel
are defined as the tibia being the anterior border, posterior
process of the talus as the posterior border, medial malleo-
lus as the superior border, abductor hallucis as the inferior
border, and the calcaneus as the lateral border.! The flexor
retinaculum, also referred to as the laciniate ligament or in-
ternal annular ligament, is made up of a tight fibro-osseous
band which attaches to the medial malleolus and extends to
the calcaneus.! The flexor retinaculum creates an enclosed
space by overlaying the tibial nerve.!

PATHOPHYSIOLOGY

Focal compressive neuropathy of PTTS can originate from
anything that physically restricts the volume of the tarsal
tunnel. The variety of etiologies include distinct move-
ments of the foot, trauma, vascular disorders (e.g., arteriole
and venous malformations, varicose veins), soft tissue in-

flammation (e.g., rheumatoid arthritis, flexor tendonitis),
diabetes mellitus, compression lesions, bony lesions (e.g.,
osteophytes of osteochondroma), masses (e.g., tumors),
lower extremity edema (e.g., myxedema in hypothyroidism,
pitting edema from fluid overload), and postoperative in-
jury.24 Various motions and movements of the ankle and
foot can cause the space within the tarsal tunnel to become
restricted and initiate pain. Specifically, plantarflexion and
eversion of the foot at the ankle have been shown to confine
the contents within the tarsal tunnel and compress the tib-
ial nerve or its terminal branches.*

A number of case reports have identified space-occupy-
ing lesions as the identifiable cause. A case study from 2014
describes a 26-year-old male who presented with left ankle
and foot pain that worsened with activity. An accessory os-
sicle was located in the posteromedial portion of his talus
resulting in tenosynovitis of the tendons within the tarsal
tunnel and compression of the tibial nerve. The patient was
successfully treated with surgical release of the tarsal tun-
nel. This was the first documented case of PTTS secondary
to an accessory ossicle.? A similar case in 2019 reported
a 46-year-old patient who presented with PTTS secondary
to accessory musculature within the posteromedial facet of
the ankle.10 Another PTTS case in 2019 discovered an in-
traneural ganglion cyst within the tarsal tunnel that pro-
gressed to compression of the tibial nerve.11

Varicose veins have been reported to be a fairly common
venous etiology of PTTS. A case study in 2017 documented
a 39-year-old male presenting with paresthesia and pain on
the medial aspect of his right foot and ankle. MRI of the
lower extremity showed widespread, advanced venous mal-
formations that resulted in compression of the tibial nerve
within the tarsal tunnel.12

Peripheral nerve tumors have also been found to initially
present as PTTS in patients years before the mass is diag-
nosed. A 2017 review documented one case of a neurofi-
broma and another of a schwannoma that had developed
on the tibial nerve and led to progressive compression of
the tibial nerve.l3 A similar case report in 2018 reported
a 60-year-old male who presented with PTTS due to a
schwannoma of the tibial nerve.l4 Lymphomas have also
been reported to cause PTTS. In 2018, an 80-year-old oth-
erwise healthy female presented with symptoms of PTTS
and was diagnosed with an isolated posterior tibial B-cell
lymphoma that engulfed the tibial nerve within the flexor
retinaculum. !5 A separate case report in 2018 documented
a patient presenting with PTTS secondary to an extranodal
natural killer cell lymphoma within the tarsal tunnel. Prior
to presentation, this patient had been treated for the ma-
lignancy and was presumed to be in remission; however,
fluorodeoxyglucose positron emission tomography failed to
image the lower extremity until he presented with symp-
tomatic PTTS.16 This report emphasizes the importance of
including a detailed past medical history and a systematic
approach to help identify the correct diagnosis for patients
presenting with PTTS for unknown reasons.
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EPIDEMIOLOGY

The variety of etiologies that are known to cause PTTS
leads approximations of prevalence to be largely influenced
by the study population characteristics.17-21 Unsurpris-
ingly, more recent large-scale epidemiological studies re-
garding the prevalence of PTTS are lacking. However, in
early literature, idiopathic and posttraumatic are the most
commonly cited causes of PTTS, with 20-46% of reported
cases being idiopathic.22 In one study by Oh and Meyer
et al., 43% of the cases were posttraumatic, and 13% were
sports-related mechanisms.23 Two different studies by
Takakura et al. and Nagaoka et al. found ganglions or vari-
cosities to be the most common cause.!8:24 Other less com-
mon etiologies include foot deformities, rheumatoid arthri-
tis, synovitis, hypothyroidism, acromegaly, and
space-occupying lesions such as a neurilemmoma, lipoma,
or anomalous muscle.3 In a more recent publication, Mead-
ows et al. argue PTTS occurs much more frequently in ath-
letes than in the general population secondary to direct
contusion, ill-fitting shoes, space-occupying pathology, or
lower limb malalignment.” Additionally, sports requiring
hyper-dorsiflexion can predispose athletes to develop PTTS
due to the increased pressure within the tarsal tunnel dur-
ing this movement.2>

RISK FACTORS

Extra and accessory muscles around the ankle are common
variants of ankle anatomy and contribute to an increased
risk of developing PTTS.26 The most common accessory
muscle associated with PTTS is the flexor digitorum acces-
sorius longus (FDAL) muscle; however, the presence of a
tibiocalcaneus internus muscle or accessory soleus muscle
has also been reported to cause PTTS.26 The accessory mus-
cle mimics a mass lesion in the ankle that can compress
the posterior tibial nerve as well as other complications.26
A case report published in 2015 diagnosed a 29-year-old
male with bilateral PTTS after MRI revealed the presence
of bilateral FDAL within the tarsal tunnel.2? Bilateral tarsal
tunnel decompression was performed in combination with
resection of the FDAL. At six months postoperatively, the
patient had no pain and full sensation bilaterally. A sep-
arate case report identified a 17-year-old male presenting
with a history of swelling and pain within the posterior me-
dial aspect of the right ankle.28 MRI showed a large acces-
sory soleus muscle resulting in a mild mass effect on the
flexor hallucis longus and entrapment of the posterior tib-
ial nerve. Complete resection of the accessory soleus mus-
cle was performed, and the patient was asymptomatic at 12
months postoperatively.

Chronic medial ankle instability is another risk factor as-
sociated with the development of PTTS. The deltoid liga-
ment complex is composed of a superficial and deep layer,
as well as the calcaneonavicular (spring) ligament.2® These
structures are responsible for stabilizing the medial ankle
joint. Persistent and repeated ankle sprains can cause
pathologic ligament laxity and increase the risk of develop-

ing chronic rotational ankle instability, resulting in associ-
ated symptoms, including PTTS.2%

Surgical procedures to correct hindfoot varus deformities
such as pes cavovarus can also increase the risk of develop-
ing a tibial nerve palsy.30 The reduction of the tarsal tunnel
during the procedure is believed to lead to the development
of posterior tibial nerve compression by the flexor retinac-
ulum, however, the exact mechanism is unclear.30-32

A number of isolated case reports have also documented
risk factors that are associated with the development of
PTTS. In a report from 2016, a 19-year-old female devel-
oped posteromedial ankle pain one vyear after ankle
arthroscopy and arthrotomy to remove two ossicles.3! Post-
operative MRI showed a lesion consistent with heterotopic
ossification (HO) extending from the posteromedial talus
and entrapping the posterior tibial nerve within the tarsal
tunnel. HO is a reactive phenomenon that results in the
formation of trabecular bone within soft tissue. Theoreti-
cally, any severe trauma to the ankle can increase the risk
of developing HO leading to PTTS. A separate case report
from 2019 documented a 55-year-old woman with a history
of hyperuricemia and diabetes mellitus presenting with a
6-month history of discomfort in the right foot that had
progressively worsened over three weeks.33 MRI revealed
a fusiform mass and fluid surrounding the flexor hallucis
longus tendon. The patient was diagnosed with gout ten-
donitis of the flexor hallucis longus tendon with tophus for-
mation, resulting in PTTS. Surgical resection of the tophus
mass and tendon sheath resolved the PTTS symptoms. An
extremely rare report from 2016 described a 52-year old
male who presented with recurrent tarsal tunnel syndrome
secondary to three different types of ganglion over a pe-
riod of 12 years.3* The patient initially presented with a
three-month history of paraesthesia, numbness, and pain
with no history of trauma. MRI revealed the presence of a
single cyst within the tarsal tunnel and was diagnosed with
an epineural ganglion cyst after surgical resection. Approx-
imately two years later, the patient presented with recur-
rent left foot paraesthesia and pain. MRI revealed a lesion
invading through the fascicles, indicating the presence of
an intra-fascicular ganglion. Three years later, the patient
returned with a two-week history of numbness in the left
foot. MRI showed a lesion near the subtalar joint that was
determined to be an extra-neural ganglion. The most recent
follow-up exam showed no indication of a mass or lesion
within the tarsal tunnel or surrounding area.

CLINICAL PRESENTATION

The symptoms of tarsal tunnel syndrome may vary de-
pending on the location of nerve compression within the
tarsal tunnel.! In general, compression of the posterior tib-
ial nerve results in clinical findings consisting of numbness,
burning, and painful paresthesia in the heel, medial ankle,
and plantar surface of the foot.35 The presence of a positive
Tinel sign along the posterior tibial nerve at the ankle is
also an indicator of PTTS.35 Pain and paresthesia are typi-
cally exacerbated with activity and often worsens through-
out the day as a patient is on their feet.! Pain while sleeping
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may occur if the foot is in an everted and dorsiflexed posi-
tion throughout the night.” Approximately fifty percent of
patients diagnosed with PTTS also report experiencing cold
sensation along the medial and lateral plantar nerve distri-
bution.1 Patients may also present with weakness of toe
flexion and extension with severe disease progression due
to atrophy of the plantar muscles.!

DIAGNOSIS

While there is a general consensus that PTTS exists, there
is still debate surrounding the diagnosis and etiology of
the disease. Nerve conduction studies and electromyogra-
phy used to diagnose nerve entrapment syndromes have
poor diagnostic sensitivity, making the physical exam find-
ings and patient history an important component to diag-
nosis.36 A positive Tinel sign is the physical exam finding
associated with localized nerve compression in nerve en-
trapment disorders. A positive test is reported when tap-
ping along the nerve elicits the presence of tingling distally
in the nerve distribution. Diagnosis of PTTS can be made
with the presence of a positive Tinel sign in combination
with the physical symptoms of pain and numbness along
the plantar and medial surfaces of the foot.2

Additional provocative physical exam maneuvers include
the dorsiflexion-eversion test, Trepman test, and triple-
compression test.# The dorsiflexion-eversion test involves
passive dorsiflexion and eversion of the ankle for 5-10 sec-
onds and evaluating for the presence of pain or numbness
at the ankle or sole.37 On the contrary, the Trepman test
passively plantarflexes and inverts the ankle to evaluate for
the presence of pain or numbness in the same distribu-
tion.38 The triple-compression test combines the Trepman
and Tinel tests. Studies have demonstrated greater sensi-
tivities and specificities with the dorsiflexion-eversion and
triple-compression tests.*

Electromyography studies in patients with PTTS can be
used to determine what branches of the posterior tibial
nerve are affected by compression. A needle electromyo-
graphy exam is useful in further developing a treatment
plan and is often followed by advanced imaging to evaluate
the foot for a mass or ganglion cyst in the affected area.20
For example, MRI can be used to visualize areas of bony
overgrowth when PTTS is suspected.3? Talocalcaneal coali-
tion results from the fusion of the sustentaculum tali to
the talus and can cause PTTS when a bony irregularity pro-
trudes into the tarsal tunnel and compresses the poste-
rior tibial nerve.40 In cases of idiopathic PTTS, ultrasound
is used to detect enlargement of the posterior tibial nerve
within the tarsal tunnel.4! Ultrasonography can also be
used to detect variation in the bifurcation of the posterior
tibial nerve in order to better identify the precise area of
entrapment and aid in targeted treatment.*2

TREATMENT
CONSERVATIVE

Patients with PTTS usually present with poorly localized
burning pain and paresthesia along the plantar surface of

the foot. Consequently, management is directed towards
relieving pain, inflammation, and tissue stress.43 Initially,
patients are treated conservatively unless there are signs
of muscle atrophy or motor nerve involvement. Some stud-
ies have demonstrated success with rest as well as heat
or cryotherapy to the affected region. Additionally, non-
steroidal anti-inflammatory drugs, corticosteroid injec-
tions, opioids, GABA analog medications, tricyclic antide-
pressants, and vitamin B-complex supplements have also
been shown to effectively manage some of the symptoms.44

Furthermore, physical therapy involving muscular
stretching and strengthening of the gastrocnemius, soleus,
tibialis anterior and posterior, and peroneal and short toe-
flexor muscles can be trialed.14445 Custom orthotics may
also be used to correct overpronation and support the me-
dial and lateral longitudinal arches of the affected foot.
These non-operative treatments should be tried for at least
12 to 24 months before surgical management is consid-
ered.! When PTTS is recalcitrant to conservative treat-
ments, surgical nerve decompression of the tarsal tunnel is
recommended.

SURGICAL TREATMENT

If PTTS is recalcitrant to conservative treatment, surgical
decompression of the nerve within the tarsal tunnel is rec-
ommended. Surgical management begins with identifying
the location of nerve entrapment preoperatively.! Intraop-
eratively, a 5-7 centimeter incision is made along the pos-
teromedial aspect of the ankle, starting just proximal to the
medial malleolus and extending distally along the course of
the posterior tibial nerve.! The surgeon then releases the
retinacula and any space-occupying lesion, including any
vascular leash that may compress the nerve or scar around
the nerve. It is also important to explore the posterior tibial
nerve distal to its MPN and LPN branches and the abduc-
tor hallucis fascia to ensure no additional areas of compres-
sion.!

Surgical treatment outcomes for PTTS vary considerably
and are influenced by factors such as age, duration of dis-
ease, the timing of surgery, presence of space-occupying
mass, and presence of metabolic disease.® In an early
study in 2003 by Gondring et al., 60 patients (68 feet) who
underwent tarsal tunnel release for PTTS noted significant
improvement following return to daily life in quality of
work, productivity, and interpersonal relationships. These
improvements were noted to be secondary to symptom re-
lief with 51% of patients obtaining subjective symptom re-
lief and 85% obtaining objective complete symptom re-
lief.1747 In another study by Sammarco et al. following
62 patients receiving tarsal tunnel release for at least 12
months following the operation, significant improvements
were also noted in quality of life, subjectively and func-
tionally. Improvements in American Orthopaedic Foot and
Ankle Society scores from 61/100 to 80/100 were noted
postoperatively.#8 More recent robust evidence of surgical
outcomes is, however, limited.

Recurrence of PTTS following surgical release remains a
difficult problem for less than 5% of patients.49-51 It may
be a result of a failure to achieve hemostasis during the pri-
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mary surgery, which results in excessive scarring and nerve
damage.49 Subsequent operations on failed tarsal tunnel
decompression result in less predictable outcomes as com-
pared to initial surgical treatment. As a result, recent stud-
ies have been published on advancements to improve pri-
mary surgery outcomes.

Nerve conduction velocity/electromyography studies
have recently been used to diagnose and to help identify
the level of entrapment.46 Advancements in intraoperative
nerve monitoring can also serve as an adjuvant to decom-
pression surgery by ensuring adequate release and improv-
ing outcomes.4 In a study performed by Still et al., intraop-
erative neuromonitoring was used to measure the voltage
of muscle twitches distal to the tarsal tunnel both before
and after the decompression.4® Surgeons were able to com-
pare the pre-decompression voltage with periodic voltage
measurements throughout the surgery, guiding the surgeon
to dissect deeper within the tarsal tunnel if there is inade-
quate release.46 Outcomes were divided into excellent, fair,
and poor with 29 out of 38 patients (76%) reporting excel-
lent outcomes, thus suggesting the potential usefulness of
this modality in improving outcomes of tarsal tunnel de-
compression surgery with further randomized control stud-
ies.

Lipografting is another technique that has been de-
scribed in the literature as a potential modality to improve
outcomes. Prior literature on nerve wrapping for upper ex-
tremity compression neuropathies has shown its ability to
serve as a protective barrier to prevent excessive pressure
and improve nerve regeneration.2:53 Morandi et al. de-
scribed the first case to date of using lipografting as a
therapeutic option for revision tarsal tunnel release in a
65-year-old woman.>* Excellent outcomes were reported
with a visual analog pain scale improving from 8/10 pre-
operatively to 1/10 postoperatively, suggesting lipografting
after surgical revision neurolysis of the tibial nerve can im-
prove postoperative outcomes.>*

MINIMALLY INVASIVE TREATMENT

A variety of minimally invasive treatments for PTTS have
recently begun to gain traction in the literature for a num-
ber of reasons. Generally speaking, the tibial nerve can be
compressed at two different regions within the tarsal tun-
nel; in proximal PTTS the nerve is entrapped within the
flexor retinaculum, whereas in distal PTTS it is compressed
by the medial intermuscular septum. Marcos et al. argues
that ultrasound-guided release of the tibial nerve has the
advantage of being an option for patients who are not can-
didates for conventional surgery, such as those with vascu-
lar insufficiency or diabetes.5 Additionally, this technique
may be associated with faster recovery and fewer postsurgi-
cal complications as compared to open surgery. 456

Marcos et al. previously demonstrated the safety and re-
producibility of this approach in 12 fresh cadaveric speci-
mens, performing effective proximal and distal tarsal tun-
nel releases without injury to surrounding neurovascular
structures.5> Fernandez-Gibello et al. also conducted an
anatomic study on ten cadaveric feet, demonstrating the ef-
fectiveness and safety of an ultrasound-guided minimally

invasive surgical approach to decompress the nerve in pa-
tients with proximal PTTS.56 A similar cadaveric study by
Moroni et al. found similar success in select patients with
distal PTTS.57 Large outcome studies are still lacking, how-
ever, ultrasound-guided minimally invasive surgery may be
an effective strategy to define the location of decompres-
sion and to delineate anatomical structures intraopera-
tively. Additional prospective trials are needed to evaluate
the efficacy and safety of this technique.

One study from Japan utilized a minimally invasive en-
doscopic approach to release the tarsal tunnel in eight an-
kles from five patients.>8 A 1-cm portal incision was created
at the proximal medial ankle, and the components of the
tarsal tunnel were identified using the Universal Subcuta-
neous Endoscope (USE) system. Under complete endoscopic
guidance, the flexor retinaculum and part of the abductor
hallucis muscle were released. The postoperative outcomes
demonstrated 100% of the patients reported improved clin-
ical signs, suggesting that this less invasive endoscopic
management may be a sufficient alternative to the standard
open decompression.

Pulsed radiofrequency (PRF) is another minimally inva-
sive technique being studied for the treatment of PTTS. In
a study of two cases by Chon et al., ultrasound-guided PRF
was effective in managing intractable PTTS.5? PRF has tra-
ditionally been used for the treatment of a variety of pain
and neuropathic syndromes, such as arthritis, trigeminal
neuralgia, and others.>® The success of PRF depends on
the gap between the targeted nerve and the RF needle tip;
therefore, ultrasound guidance in PRF is advantageous in
that it allows direct visualization of the nerve and avoids
nerve trauma from repeat needling.®® Further prospective
studies evaluating the efficacy of this modality is also re-
quired.

CONCLUSION

PTTS is a rare entrapment neuropathy of the posterior tib-
ial nerve that typically presents with burning, tingling, and
shooting pain along the heel and medial aspect of the ankle
with symptoms that worsen with standing and walking.
Anything that physically restricts the space within the
tarsal tunnel increases the risk of developing PTTS, result-
ing in a broad differential diagnosis. The variety of etiolo-
gies inherently make it difficult for studies to accurately
describe the prevalence of this syndrome in small sample
sizes without concern for bias. Conservative management
remains the mainstay of treatment; however, if conserva-
tive treatment fails, surgical decompression of the flexor
retinaculum is indicated. Although outdated data reported
favorable results, more recent data report that outcomes of
this surgical procedure continues to be lacking. In recent
years, a number of alternative minimally invasive treat-
ment options have been investigated, but these studies
have small sample sizes or were conducted on cadaveric
models. Additional large-scale prospective studies are re-
quired to assess the efficacy and safety of these treatments.

Submitted: June 29, 2021 EDT, Accepted: January 11, 2022 EDT

Orthopedic Reviews 5



An Update on Posterior Tarsal Tunnel Syndrome

REFERENCES

1. Ferkel E, Davis WH, Ellington JK. Entrapment
Neuropathies of the Foot and Ankle. Clin Sports Med.

Published online 2015. doi:10.1016/j.csm.2015.06.002

2. Del Toro D, Nelson PA. Guiding Treatment for Foot
Pain. Phys Med Rehabil Clin N Am.
2018;29(4):783-792. doi:10.1016/.pmr.2018.06.012

3. Bouche P. Compression and entrapment
neuropathies. In: Handbook of Clinical Neurology. Vol
115. Elsevier B.V.; 2013:311-366. doi:10.1016/B97
8-0-444-52902-2.00019-9

4. Bowley MP, Doughty CT. Entrapment Neuropathies
of the Lower Extremity. Med Clin North Am.
2019;103(2):371-382. d0i:10.1016/j.mcna.2018.10.013

5. Pomeroy G, Wilton J, Anthony S. Entrapment
neuropathy about the foot and ankle: An update. J
Am Acad Orthop Surg. Published online 2015. doi:10.5
435/JAAOS-23-01-58

6. Manske MC, McKeon KE, McCormick JJ, Johnson
JE, Klein SE. Arterial Anatomy of the Posterior Tibial
Nerve in the Tarsal Tunnel. ] Bone Jt Surg.
2016;98(6):499-504. doi:10.2106/]BJS.15.00787

7. Meadows JR, Finnoff JT. Lower extremity nerve
entrapments in athletes. Curr Sports Med Rep.
Published online 2014. doi:10.1249/]SR.00000000000
00083

8. Yang Y, Du ML, Fu YS, et al. Fine dissection of the
tarsal tunnel in 60 cases. Sci Rep. 2017;7. doi:10.1038/
srep46351

9. Sweed TA, Ali SA, Choudhary S. Tarsal Tunnel
Syndrome Secondary to an Unreported Ossicle of the
Talus: A Case Report. ] Foot Ankle Surg.
2016;55(1):173-175. doi:10.1053/j.jfas.2014.09.029

10. Neary KC, Chang E, Kreulen C, Giza E. Tarsal
Tunnel Syndrome Secondary to Accessory
Musculature: A Case Report. Foot Ankle Spec.
2019;12(6):549-554. doi:10.1177/1938640019863277

11. Migonis A, Murano R, Stillman IE, Iorio M,
Giurini JM. A Case Report and Literature Review:
Intraneural Ganglion Cyst Causing Tarsal Tunnel
Syndrome. J Foot Ankle Surg. 2019;58(4):795-801. do
i:10.1053/.jfas.2018.11.018

12. Mufty H, Matricali GA, Thomis S. Venous
malformation as source of a tarsal tunnel syndrome:
treat the source or the cause of the complaints? A
case report. Acta Chir Belg. 2018;118(3):188-191. do
i:10.1080/00015458.2017.1321268

13. Tladi M], Saragas NP, Ferrao PN, Strydom A.
Schwannoma and neurofibroma of the posterior tibial
nerve presenting as tarsal tunnel syndrome: Review
of the literature with two case reports. Foot.
2017;32:22-26. doi:10.1016/j.foot.2017.03.005

14. Kenya W, Takuma F, Katsuhiro M. Tarsal Tunnel
Syndrome Caused by a Schwannoma of the Posterior
Tibial Nerve. Acta Med Okayama. 2018;72(1). doi:10.1
8926/AMOQ/55667

15. Moussa A, Chakhachiro Z, Sawaya RA. Posterior
Tibial Nerve Lymphoma Presenting as Tarsal Tunnel
Syndrome: A Case Report. ] Foot Ankle Surg.
2018;57(1):167-169. doi:10.1053/j.jfas.2017.07.004

16. Aynardi M, Raikin SM. Recurrence of Extranodal
Natural Killer/T-cell Lymphoma Presenting as Tarsal
Tunnel Syndrome. Am J Orthop (Belle Mead NJ).
2018;47(5). d0i:10.12788/aj0.2018.0025

17. Cimino WR. Tarsal tunnel syndrome: Review of
the literature. Foot Ankle. Published online 1990. do
i:10.1177/107110079001100110

18. Takakura Y, Kitada C, Sugimoto K, Tanaka Y,
Tamai S. Tarsal tunnel syndrome. Causes and results
of operative treatment. J Bone Jt Surg - Ser B.
Published online 1991. doi:10.1302/0301-620x.73b1.1
991745

19. Lau JTC, Daniels TR. Tarsal tunnel syndrome: A
review of the literature. Foot Ankle Int. Published
online 1999. doi:10.1177/107110079902000312

20. Mondelli M, Morana P, Padua L. An
electrophysiological severity scale in tarsal tunnel
syndrome. Acta Neurol Scand. Published online 2004.
doi:10.1046/j.1600-0404.2003.00224.x

21. Oh §J. Neuropathies of the foot. Clin Neurophysiol.
Published online 2007. doi:10.1016/j.clinph.2006.12.0
16

22. Pfeiffer WH, Cracchiolo A. Clinical results after
tarsal tunnel decompression. ] Bone Jt Surg - Ser A.
Published online 1994. doi:10.2106/00004623-199408
000-00012

Orthopedic Reviews


https://doi.org/10.1016/j.csm.2015.06.002
https://doi.org/10.1016/j.pmr.2018.06.012
https://doi.org/10.1016/B978-0-444-52902-2.00019-9
https://doi.org/10.1016/B978-0-444-52902-2.00019-9
https://doi.org/10.1016/j.mcna.2018.10.013
https://doi.org/10.5435/JAAOS-23-01-58
https://doi.org/10.5435/JAAOS-23-01-58
https://doi.org/10.2106/JBJS.15.00787
https://doi.org/10.1249/JSR.0000000000000083
https://doi.org/10.1249/JSR.0000000000000083
https://doi.org/10.1038/srep46351
https://doi.org/10.1038/srep46351
https://doi.org/10.1053/j.jfas.2014.09.029
https://doi.org/10.1177/1938640019863277
https://doi.org/10.1053/j.jfas.2018.11.018
https://doi.org/10.1053/j.jfas.2018.11.018
https://doi.org/10.1080/00015458.2017.1321268
https://doi.org/10.1080/00015458.2017.1321268
https://doi.org/10.1016/j.foot.2017.03.005
https://doi.org/10.18926/AMO/55667
https://doi.org/10.18926/AMO/55667
https://doi.org/10.1053/j.jfas.2017.07.004
https://doi.org/10.12788/ajo.2018.0025
https://doi.org/10.1177/107110079001100110
https://doi.org/10.1177/107110079001100110
https://doi.org/10.1302/0301-620x.73b1.1991745
https://doi.org/10.1302/0301-620x.73b1.1991745
https://doi.org/10.1177/107110079902000312
https://doi.org/10.1046/j.1600-0404.2003.00224.x
https://doi.org/10.1016/j.clinph.2006.12.016
https://doi.org/10.1016/j.clinph.2006.12.016
https://doi.org/10.2106/00004623-199408000-00012
https://doi.org/10.2106/00004623-199408000-00012

An Update on Posterior Tarsal Tunnel Syndrome

23. Oh §J, Meyer RD. Entrapment neuropathies of the
tibial (posterior tibial) nerve. Neurol Clin. Published
online 1999. doi:10.1016/S0733-8619(05)70154-7

24. Nagaoka M, Satou K. Tarsal tunnel syndrome
caused by ganglia. ] Bone Jt Surg - Ser B. Published
online 1999. doi:10.1302/0301-620X.81B4.9546

25. Meadows JR, Finnoff JT. Lower extremity nerve
entrapments in athletes. Curr Sports Med Rep.
2014;13(5):299-306. doi:10.1249/]SR.0000000000000
083

26. Cheung Y. Normal Variants: Accessory Muscles
About the Ankle. Magn Reson Imaging Clin N Am.
2017;25(1):11-26. d0i:10.1016/j.mric.2016.08.002

27. Schmidt-Hebbel A, Elgueta J, Villa A, Mery P,
Filippi J. Sindrome del tnel del tarso posterior
bilateral por musculo flexor digitorum longus
accesorio; reporte de un caso y descripcion de técnica
quirdrgica. Rev Esp Cir Ortop Traumatol.
2017;61(2):117-123. doi:10.1016/j.recot.2015.10.001

28. Carrington SC, Stone P, Kruse D. Accessory
Soleus: A Case Report of Exertional Compartment
and Tarsal Tunnel Syndrome Associated With an
Accessory Soleus Muscle. ] Foot Ankle Surg.
2016;55(5):1076-1078. doi:10.1053/j.jfas.2015.07.011

29. Alshalawi S, Galhoum AE, Alrashidi Y, et al.
Medial Ankle Instability: The Deltoid Dilemma. Foot
Ankle Clin. 2018;23(4):639-657. doi:10.1016/j.fc1.201
8.07.008

30. Stedle AH, Molund M, Nilsen F, Hellund JC, Hvaal
K. Tibial Nerve Palsy After Lateralizing Calcaneal
Osteotomy. Foot Ankle Spec. 2019;12(5):426-431. do
i:10.1177/1938640018816363

31. Willis AR, Samad AA, Prado GT, Gabisan GG.
Heterotopic Ossification and Entrapment of the
Tibial Nerve Within the Tarsal Tunnel: A Case
Report. ] Foot Ankle Surg. 2016;55(5):1106-1109. do
i:10.1053/j.jfas.2016.01.032

32. Cody EA, Greditzer HG, Macmahon A, Burket JC,
Sofka CM, Ellis SJ. Effects on the Tarsal Tunnel
Following Malerba Z-type Osteotomy Compared to
Standard Lateralizing Calcaneal Osteotomy. Foot
Ankle Int. 2016;37(9):1017-1022. doi:10.1177/1071100

716651966

33. Kim YS, Lee MK, Yi Y. Atypical musculoskeletal
manifestations on flexor hallucis longus tendon of
gout causing tarsal tunnel syndrome in diabetic
patients: A case report. Med (United States).
2019;98(51):1-4. doi:10.1097/MD.0000000000018374

34. Kawakatsu M, Ishiko T, Sumiya M. Tarsal Tunnel
Syndrome Due To Three Different Types of Ganglion
During a 12-Year Period: A Case Report. ] Foot Ankle
Surg. 2017;56(2):379-384. doi:10.1053/j.jfas.2016.11.0
05

35. Hobson-Webb LD, Juel VC. Common Entrapment
Neuropathies. Contin Lifelong Learn Neurol.
2017;23(2):487-511. doi:10.1212/CON.000000000000
0452

36. Doneddu PE, Coraci D, Loreti C, Piccinini G,
Padua L. Tarsal tunnel syndrome: still more opinions
than evidence. Status of the art. Neurol Sci.
2017;38(10):1735-1739. doi:10.1007/s10072-017-303
9-x

37. Kinoshita M, Okuda R, Morikawa J, Jotoku T, Abe
M. The dorsiflexion-eversion test for diagnosis of
tarsal tunnel syndrome. J Bone Jt Surg - Ser A.
Published online 2001. doi:10.2106/00004623-200112
000-00011

38. Trepman E, Kadel NJ, Chisholm K, Razzano L.
Effect of foot and ankle position on tarsal tunnel
compartment pressure. Foot Ankle Int. Published
online 1999. doi:10.1177/107110079902001108

39. Wong GNL, Tan T]. MR imaging as a problem
solving tool in posterior ankle pain: A review. Eur J
Radiol. 2016;85(12):2238-2256. d0i:10.1016/j.ejrad.20
16.10.016

40. Alaia EFG, Rosenberg ZS, Bencardino JT, Ciavarra
GA, Rossi I, Petchprapa CN. Tarsal tunnel disease and
talocalcaneal coalition: MRI features. Skeletal Radiol.

2016;45(11):1507-1514. doi:10.1007/s00256-016-246

1-0

41. Tawfik EA, El Zohiery AK, Abouelela AAK.
Proposed Sonographic Criteria for the Diagnosis of
Idiopathic Tarsal Tunnel Syndrome. Arch Phys Med
Rehabil. 2016;97(7):1093-1099. doi:10.1016/j.apmr.20
15.11.012

42. Iborra A, Villanueva M, Barrett SL, Rodriguez-
Collazo E, Sanz P. Anatomic delineation of tarsal
tunnel innervation via ultrasonography. J Ultrasound
Med. 2018;37(6):1325-1334. doi:10.1002/jum.14499

43, Kavlak Y, Uygur F. Effects of nerve mobilization
exercise as an adjunct to the conservative treatment
for patients with tarsal tunnel syndrome. J
Manipulative Physiol Ther. 2011;34(7):441-448. doi:1
0.1016/j.jmpt.2011.05.017

44, McSweeney SC, Cichero M. Tarsal tunnel
syndrome-A narrative literature review. Foot.
2015;25(4):244-250. doi:10.1016/j.foot.2015.08.008

Orthopedic Reviews


https://doi.org/10.1016/S0733-8619(05)70154-7
https://doi.org/10.1302/0301-620X.81B4.9546
https://doi.org/10.1249/JSR.0000000000000083
https://doi.org/10.1249/JSR.0000000000000083
https://doi.org/10.1016/j.mric.2016.08.002
https://doi.org/10.1016/j.recot.2015.10.001
https://doi.org/10.1053/j.jfas.2015.07.011
https://doi.org/10.1016/j.fcl.2018.07.008
https://doi.org/10.1016/j.fcl.2018.07.008
https://doi.org/10.1177/1938640018816363
https://doi.org/10.1177/1938640018816363
https://doi.org/10.1053/j.jfas.2016.01.032
https://doi.org/10.1053/j.jfas.2016.01.032
https://doi.org/10.1177/1071100716651966
https://doi.org/10.1177/1071100716651966
https://doi.org/10.1097/MD.0000000000018374
https://doi.org/10.1053/j.jfas.2016.11.005
https://doi.org/10.1053/j.jfas.2016.11.005
https://doi.org/10.1212/CON.0000000000000452
https://doi.org/10.1212/CON.0000000000000452
https://doi.org/10.1007/s10072-017-3039-x
https://doi.org/10.1007/s10072-017-3039-x
https://doi.org/10.2106/00004623-200112000-00011
https://doi.org/10.2106/00004623-200112000-00011
https://doi.org/10.1177/107110079902001108
https://doi.org/10.1016/j.ejrad.2016.10.016
https://doi.org/10.1016/j.ejrad.2016.10.016
https://doi.org/10.1007/s00256-016-2461-0
https://doi.org/10.1007/s00256-016-2461-0
https://doi.org/10.1016/j.apmr.2015.11.012
https://doi.org/10.1016/j.apmr.2015.11.012
https://doi.org/10.1002/jum.14499
https://doi.org/10.1016/j.jmpt.2011.05.017
https://doi.org/10.1016/j.jmpt.2011.05.017
https://doi.org/10.1016/j.foot.2015.08.008

An Update on Posterior Tarsal Tunnel Syndrome

45. Hudes K. Conservative management of a case of
tarsal tunnel syndrome. J Can Chiropr Assoc.
2010;54(2):100-106.

46. Still GP, Pfau Z], Cordoba A, Jupiter DC.
Intraoperative Nerve Monitoring for Tarsal Tunnel
Decompression: A Surgical Technique to Improve
Outcomes. ] Foot Ankle Surg. 2019;58(6):1203-1209. d
0i:10.1053/j.jfas.2019.04.009

47. Gondring WH, Shields B, Wenger S. An outcomes
analysis of surgical treatment of tarsal tunnel
syndrome. Foot Ankle Int. Published online 2003.

48. Sammarco GJ, Chang L. Outcome of surgical
treatment of tarsal tunnel syndrome. Foot Ankle Int.
Published online 2003. doi:10.1177/107110070302400

205

49. Gould JS. Recurrent tarsal tunnel syndrome. Foot
Ankle Clin. 2014;19(3):451-467. doi:10.1016/j.fcl.201
4.06.015

50. Gould JS. Tarsal Tunnel Syndrome. Foot Ankle
Clin. 2011;16(2):275-286. doi:10.1016/.fc1.2011.01.00
8

51. Gould JS. The Failed Tarsal Tunnel Release. Foot
Ankle Clin. 2011;16(2):287-293. do0i:10.1016/j.fcl.201
1.03.002

52. Soltani AM, Allan BJ, Best MJ, Mir HS, Panthaki
Z]. Revision decompression and collagen nerve wrap
for recurrent and persistent compression
neuropathies of the upper extremity. Ann Plast Surg.
2014;72(5):572-578. doi:10.1097/SAP.0b013e3182956
475

53. Puckett BN, Gaston RG, Lourie GM. A novel
technique for the treatment of recurrent cubital
tunnel syndrome: Ulnar nerve wrapping with a tissue
engineered bioscaffold. ] Hand Surg Eur Vol.
2011;36(2):130-134. doi:10.1177/1753193410384690

54. Morandi EM, Loizides A, Gruber H, Loscher WN,
Pierer G, Baur EM. Lipografting as a novel
therapeutic option in secondary tarsal tunnel release.
Muscle and Nerve. 2017;55(1):E1-E2. doi:10.1002/mu
$.25135

55. Iborra A, Villanueva-Martinez M, Barrett SL,
Rodriguez-Collazo ER, Sanz-Ruiz P. Ultrasound-
Guided Release of the Tibial Nerve and Its Distal
Branches: A Cadaveric Study. J Ultrasound Med.
2019;38(8):2067-2079. doi:10.1002/jum.14897

56. Fernandez-Gibello A, Moroni S, Camunas G, et al.
Ultrasound-guided decompression surgery of the
tarsal tunnel: a novel technique for the proximal
tarsal tunnel syndrome—Part II. Surg Radiol Anat.
2019;41(1):43-51. doi:10.1007/s00276-018-2127-9

57. Moroni S, Gibello AF, Zwierzina M, et al.
Ultrasound-guided decompression surgery of the
distal tarsal tunnel: a novel technique for the distal
tarsal tunnel syndrome—part IIl. Surg Radiol Anat.
2019;41(3):313-321. doi:10.1007/s00276-019-0219
6-w

58. Yoshida A, Okutsu I, Hamanaka I. Endoscopic
tarsal tunnel syndrome surgery using the Universal
Subcutaneous Endoscope system. Asia-Pacific ] Sport
Med Arthrosc Rehabil Technol. 2016;3:1-5. doi:10.101

6/j.asmart.2015.09.001

59. Chon JY, Hahn Y], Sung CH, Jung SH, Moon HS.
Pulsed radiofrequency under ultrasound guidance for
the tarsal tunnel syndrome: two case reports. J
Anesth. 2014;28(6):924-927. do0i:10.1007/s00540-01
4-1831-9

60. Haider N, Mekasha D, Chiravuri S, Wasserman R.
Pulsed radiofrequency of the median nerve under
ultrasound guidance. Pain Physician.
2007;10(6):765-7170.

Orthopedic Reviews


https://doi.org/10.1053/j.jfas.2019.04.009
https://doi.org/10.1053/j.jfas.2019.04.009
https://doi.org/10.1177/107110070302400205
https://doi.org/10.1177/107110070302400205
https://doi.org/10.1016/j.fcl.2014.06.015
https://doi.org/10.1016/j.fcl.2014.06.015
https://doi.org/10.1016/j.fcl.2011.01.008
https://doi.org/10.1016/j.fcl.2011.01.008
https://doi.org/10.1016/j.fcl.2011.03.002
https://doi.org/10.1016/j.fcl.2011.03.002
https://doi.org/10.1097/SAP.0b013e3182956475
https://doi.org/10.1097/SAP.0b013e3182956475
https://doi.org/10.1177/1753193410384690
https://doi.org/10.1002/mus.25135
https://doi.org/10.1002/mus.25135
https://doi.org/10.1002/jum.14897
https://doi.org/10.1007/s00276-018-2127-9
https://doi.org/10.1007/s00276-019-02196-w
https://doi.org/10.1007/s00276-019-02196-w
https://doi.org/10.1016/j.asmart.2015.09.001
https://doi.org/10.1016/j.asmart.2015.09.001
https://doi.org/10.1007/s00540-014-1831-9
https://doi.org/10.1007/s00540-014-1831-9

	Introduction
	Anatomy
	Pathophysiology
	Epidemiology
	Risk Factors
	Clinical Presentation
	Diagnosis
	Treatment
	Conservative
	Surgical Treatment
	Minimally Invasive Treatment

	Conclusion
	References

