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Tarsal tunnel syndrome due to talocalcaneal coalition

A 26-year-old man visited the orthopedic department of our university hospital due to recently aggravated right medial ankle pain and tingling sensation over the plantar side of the right foot that had started 8 years ago without trauma. Symptoms were aggravated by walking on uneven surfaces. On physical examination, the range of motion of the subtalar joint was limited. Tinel sign was positive along the tibial nerve at the tarsal tunnel. Also, a double medial malleolus sign was observed, which represents the enlarged fused middle facet (Fig. 1A). On lateral ankle standing radiograph, the C-sign, formed by the medial outline of the talar dome and posteroinferior aspect of the sustentaculum tali [1], was observed, and the bony prominence over the sustentaculum tali and medial process of talus was revealed (Fig. 1B). On computed tomography of the right ankle, talocalcaneal coalition was observed in the middle and posterior facets of the subtalar joint and involved about 40% of the joint on semicoronal image (Fig. 1C–1E). Magnetic resonance imaging showed the talocalcaneal coalition, and the tibial nerve was observed just adjacent to the talocalcaneal coalition, with the medial plantar nerve component compressed by it (Fig. 1F–1H). Coalition resection and subtalar joint arthrodesis were conducted. Intraoperatively, the tibial nerve was directly compressed and stretched over the talocalcaneal coalition (Fig. 1I). At 3-month follow-up, the patient’s symptoms had nearly disappeared. 
Tarsal tunnel syndrome (TTS) is a compressive neuropathy of the tibial nerve or one of its branches in the tarsal tunnel [2], which is a fibro-osseous channel located posterior to the medial malleolus of the ankle, and delineated by the talus, sustentaculum tali, medial calcaneal wall and the flexor retinaculum on the outside. Within the tarsal tunnel, the tibial nerve splits into three branches including calcaneal nerve (innervating the heel) and medial and lateral plantar nerves (innervating the bottom of the foot). TTS presents with paresthesias over the heel and plantar area of the foot [2]. Because the flexor retinaculum acts as a roof over an osseous tunnel, increment of pressure within the tunnel frequently causes compression of the nerves. There are several etiologies of TTS, including trauma, malalignment of the ankle joint, and space-occupying lesions such as ganglion or synovial cyst, and pigmented villonodular synovitis [3]. In our case, the talocalcaneal coalition increased the pressure on tibial nerve within tarsal tunnel causing TTS. 
Talocalcaneal coalition is one of the common types of tarsal coalition. It is a fibrous, cartilaginous, or osseous union of ≥2 of the tarsal bones [1] and develops because of disturbance or failure of mesenchymal segmentation [4]. In the general population, its incidence is reported to be approximately 1% to 6% [1]. Most symptomatic cases present during adolescence when the ossification of talocalcaneal bridge occurs.
If a patient complains of medial ankle pain with neurological symptoms on the plantar side of the foot, especially if symptoms began at adolescence, clinicians should consider the possibility of TTS due to talocalcaneal coalition.
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Figure legend
Fig. 1. (A) The prominence on the posterior inferior aspect of the right medial malleolus (red arrow,) called the “double medial malleolus sign” (yellow arrow, medial malleolus). (B) Lateral radiograph of the right ankle revealed a continuous C-shaped arc (yellow arrows), which is formed by the medial outline of the talar dome and posteroinferior aspect of the sustentaculum tali due to their bridging, and the bony prominence (red arrow) over the right sustentaculum tali and medial process of talus were observed. (C) Axial, (D) semicoronal, and (E) sagittal right ankle computed tomography showed talocalcaneal coalition (asterisks) in the posterior subtalar joint. (F) Axial, (G) coronal, and (H) sagittal magnetic resonance imaging of the right ankle revealed the talocalcaneal coalition (asterisks) and tibial nerve adjacent to the coalition. The medial plantar nerve (red arrow) was compressed by the coalition (yellow arrows, lateral plantar nerve). (I) Intraoperative finding of talocalcaneal coalition.
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