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Tortuosity and Pulsatility of the Tibial Artery – 
Two Case Reports of a Rare Etiology  
of Tarsal Tunnel Syndrome
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A B S T R AC T
Tarsal tunnel syndrome is a neuropathic compression of the tibial nerve and its branches on the medial side of the ankle. It is a challenging 
diagnosis that constitutes symptoms arising from damage to the posterior tibial nerve or its branches as they proceed through the tarsal 
tunnel below the flexor retinaculum in the medial ankle, easily forgotten and underdiagnosed. Neural compression by vascular structures 
has been suggested as a possible etiology in some clinical conditions. Tibial artery tortuosity is not that rare, but only that it affects the 
nerve can cause tarsal tunnel syndrome. Therefore, a study care must be taken to avoid false-positive errors.
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INTRODUCTION

The tibial nerve passes through the medial side of the an-
kle and branches into the medial plantar nerve, lateral 
plantar nerve and medial calcaneal branch (1). This area 
is called the tarsal tunnel and is composed of the posterior 
tibial tendon, long flexor tendon of the fingers, neurovas-
cular bundle and flexor hallucis longus tendon (medial to 
lateral) (1, 2).Therefore, small changes in this space can 
easily result in neuropathy (2).

Tarsal tunnel syndrome (TTS) is a neuropathic com-
pression of the tibial nerve and its branches on the medial 
side of the ankle and, although descriptions of TTS symp-
toms vary, most authors consider symptoms of acute pain, 
pain when standing in standing or walking for a long time, 
numbness, paresthesia or burning sensations involving 
the foot (1, 3). It occurs for various etiologies and the fre-
quency of different etiologies varies in the literature and 
the cause of compression is detected in about 60–80% 
(2, 3). The causes of tarsal tunnel syndrome can be (3):

– Bone disorders: talocrural and subtalar arthritis; ar-
thropathy with synovitis and talocalcaneal synostosis; 
stalk support; fracture sequelae; change in static foot 
posture.

– Tendon disorders: tendinopathy and flexor tenosyno- 
vitis.

– Vascular disorders: tibial artery tortuosity, venous aneu-
rysms, and varicose plantar veins.

– Idiopathic.
– Expansive lesions: ganglion cysts, particularly epineu-

ral, soft tissue tumors, including intracanal lipoma, 
and tumors of neural origin.

–  Muscle
● Supernumerary muscles: accessory soleus muscle, 

medial fibulocalcaneus muscle and, mainly, accesso-
ry digital flexor muscle.

● Muscle hypertrophy: abductor hallucis muscle or 
flexor hallucis muscle.

– Trauma: bone diseases, ligament injuries, flexor reti-
naculum thickening, hematoma, fibrosis and iatrogen-
ic nerve damage

Tarsal tunnel syndrome is a challenging diagnosis that 
constitutes symptoms arising from damage to the posteri-
or tibial nerve or its branches as they proceed through the 
tarsal tunnel below the flexor retinaculum in the medial 
ankle, easily forgotten and underdiagnosed (4). According 
to electrophysiological investigations, the prevalence of 
tarsal tunnel syndrome is registered 0.4–0.5% (5).

We demonstrate two cases of tarsal tunnel syndrome 
caused by tibial artery pulsatility and tortuosity, a situa-
tion first reported by Kim et al. (2) in 2010.

CASE REPORT 1

A 62-year-old woman reported pain, tingling and numb-
ness in the medial region of the ankle for a year, with 
worsening for two months, worsening when walking or 
standing for a long time. She reports pain on palpation in 

Fig. 1 Color Doppler ultrasound showing tibial artery tortuosity 
(yellow arrow) compressing the tibial nerve (white arrow) 
characterizing tarsal tunnel syndrome caused by tibial artery 
pulsatility and tortuosity.

Fig. 2 Color Doppler ultrasound showing tibial artery tortuosity 
(yellow arrow) compressing the tibial nerve (white arrow) 
characterizing tarsal tunnel syndrome caused by tibial artery 
pulsatility and tortuosity.

the region, limiting the variety of shoes, using only sneak-
ers. Denies diabetes mellitus. On physical examination, 
she has no limitation in movement of the joint, but has a 
positive Tinel’s sign. 

Ankle ultrasound detects the tortuous tibial artery in 
contact with the tibial nerve and compressing it accord-
ing to its pulsation, characterizing tarsal tunnel syndrome 
caused by the pulsatility and tortuosity of the tibial artery 
(Video; Figures 1 and 2). The ultrasound also detects tibial 
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nerve thickening cross-sectional area of the tibial nerve 
was 0.20 cm2.

She was treated with physiotherapy for four months 
reporting great improvement of numbness and pain (in-
forms about 80%), but still having some episodes of tin-
gling. She also reports wearing a variety of shoes that she 
was unable to use.

VIDEO
Video is available at: https://youtu.be/WxbyzIfzY4M. Col-
or Doppler ultrasound showing tibial artery tortuosity 
compressing the tibial nerve characterizing tarsal tunnel 
syndrome caused by tibial artery pulsatility and tortuosity.

CASE REPORT 2

A 55-year-old woman reported pain, tingling and numb-
ness in the ankle for two months. Refers worsening when 
standing for a long time and walking. Informs difficult in 
wearing shoes due to pain in the region. Denies diabetes 
mellitus. On physical examination, she has no limita-
tion in movement of the joint, but has a positive Tinels 
sign. 

Ankle ultrasound detected the tortuous tibial artery in 
contact with the tibial nerve and compressing it according 
to its pulsation. Also, is detected compression of the tibial 
nerve by varicose plantar veins. Both causes of compres-
sion characterizes causes of tarsal tunnel syndrome (Fig-
ures 3 and 4). The ultrasound detects tibial nerve thicken-
ing cross-sectional area of the tibial nerve was 0.20 cm2. 
Doppler ultrasound of lower limbs confirmed the varicose 
plantar veins.

The patient started treatment muscle strengthening, 
physiotherapy and compression socks and after three 
weeks she has no symptoms. She also reports wearing 
shoes that she stopped to use.

DISCUSSION

Reliable diagnosis requires confirmation of focal pathol-
ogy of the tibial nerve in the tarsal tunnel (6). Due to the 
superficial location of the tunnel, the resolution obtained 
with ultrasonography is considerably better than that ob-
tained with magnetic resonance imaging (MRI) (6). When 
the syndrome of the tarsal tunnel is suspected, ultrasonog-
raphy should be performed routinely (1, 3). Ultrasonogra-
phy with the Tinel test should be performed by touching 
the nerve to induce symptoms, as if positive, it suggests 
the diagnosis of tarsal tunnel syndrome (3).

Neural compression by vascular structures has been 
suggested as a possible etiology in some clinical conditions 
(2). Tibial artery tortuosity is not that rare, but only that 
it affects the nerve can cause tarsal tunnel syndrome (3). 
Therefore, a study care must be taken to avoid false-pos-
itive errors (7). As dynamic analysis is possible with ul-
trasonography, arterial pulsation is easily assessed (7). 
Nerve compression is worsened by plantar flexion, and 
it is attributable to the shift in the deformed angle of the 

posterior tibial artery (8). This type of information is use-
ful in determining the positional relationships of expan-
sive lesions in the tarsal tunnel and the tibial nerve (1).

A burning sensation or numbness in the feet is a dis-
order frequently encountered by physicians (2). Patients 
often complain of sensory disturbances, localized or ra-
diating pain, burning pain, paresthesia, and abnormal 
temperature perception (2). The most common differential 
diagnosis is plantar fasciitis (7). Plantar fasciitis usually 
presents a pain and symptoms not related to neural com-
pression (7). To avoid a trap, one must keep in mind the 
cause of tarsal tunnel syndrome is one that compresses, 
displaces or touches the nerve (7).

Several causes of tarsal tunnel syndrome can be as-
sessed by ultrasound with the patient static, such as 

Fig. 3 Color Doppler ultrasound showing tibial artery tortuosity 
compressing the tibial nerve (white arrows) characterizing tarsal 
tunnel syndrome caused by tibial artery pulsatility and tortuosity.

Fig. 4 Grayscale ultrasound showing varicose plantar veins 
compressing the tibial nerve (white arrows).
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accessory ossicles, synovitis, ganglion cysts, gout, mus-
cular hypertrophy, foreign bodies, and postoperative 
changes. However, vascular causes, as in the case depict-
ed, require dynamic assessment, and in the case of talar 
dislocation, there is a need for assessment with the patient 
in orthostasis. If these evaluations are not carried out, the 
diagnosis of the cause of tarsal tunnel syndrome will not 
be made (7).

There is no accurate treatment for tarsal tunnel syn-
drome caused by a pulsatile tibial artery. Performing con-
servative treatment helps to establish a good relationship 
with the patient and allows the surgeon to evaluate the 
patient for a period to see improvement and observe ad-
herence (9). The objective of conservative treatment is to 
reduce pain and inflammation and relieve strength, com-
pressive in the tibial nerve (9). The medication often used 
consists of oral non-steroidal anti-inflammatory drugs 
(NSAIDs) or analgesic paracetamol in many situations (9). 
Gabapentin, pregabalin, and tricyclic antidepressants are 
other oral options for pain relief, and topical medications, 
including NSAIDs and lidocaine may be helpful (9). Calf 
muscle strengthening and stretching exercises can aid tis-
sue mobility and nerve mobility/gliding, as demonstrated 
in one of our cases (9). If conservative measures are not 
effective, surgical release treatment should be instituted 
(9). In cases of association with varicosities, the use of 
compressive socks aids to solve the symptoms, as shown 
in one of our cases.

Kim et al injected 0.5 mL of 0.5% lidocaine under ul-
trasound guidance at the site of nerve compression by the 
tibial artery (2). After the injection, the patient reported 
immediate resolution of the spontaneous paresthesia (2). 
However, this effect lasted a few minutes, with a gradual 
return of the usual symptoms (2). Six months later, she 
continued to have the same degree of mild paresthesia, 
without any worsening or improvement (2).

For all etiologies of tarsal tunnel syndrome, conser-
vative treatment (rest, walking boot, shoe wear modifi-
cations, physical therapy, ice application, anti-inflamma-
tory medication, strengthen the intrinsic and extrinsic 
muscles of the foot, anti-neuropathic pain medications, 
heat, and ultrasound) should be initiated before surgery. 
Also, weight loss for obese patients. In cases of nerve com-
pression with a space-occupying lesion, surgical decom-
pression in indicated. Timing of surgical intervention is 
also relevant, as chronic nerve compression leads to axo-
nal loss and intraneural fibrosis, which can be responsible 
for muscle wasting (10). Endoscopic tarsal tunnel decom-
pression is a safe procedure has a low rate of recurrence 

or failure despite allowing for near immediate ambula-
tion (11).

CONCLUSION

The reported cases demonstrate two cases of tarsal tunnel 
syndrome caused by vascular problems, pulsatility and 
tortuosity of the tibial artery and varicose plantar veins, 
two commonly misdiagnosed etiologies which needs the 
attention of the sonographer to diagnose the cause of tar-
sal tunnel syndrome and offer the adequate treatment.
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