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ABSTRACT

The anterior tarsal tunnel syndrome (ATTS) has first been described by Kopell and Thompson in 1963. The anterior tarsal tunnel is formed
by the fascia lining the inferior extensor retinaculum and talus as well as the navicular bone. Many ATTS cases with various etiologies have
been reported since the first description. We report here an ATSS case resulting from a fibro-osseous structure that occurred after a missed
talus fracture. The ATTS diagnosis can be made with a comprehensive clinical neurological examination and electrophysiological study. The
treatment is based on the underlying etiology, while surgery is the most common treatment providing successful outcomes in the long term.
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0z
Anterior tarsal tiinel sendromu (ATTS) ilk kez 1963 yilinda Kopell ve Thompson tarafindan tanimlandi. Anterior tarsal tiinel, inferior ekstensor
retinakulum ve talus ile navikiiler kemik Gzerini kaplayan fascia tarafindan olusturulur. ilk tanimlamadan itibaren bugiine kadar cesitli

etiyolojide ATTS olgulari bildirilmistir. Burada atlanmis talus kirndi sonrasinda gelismis fibro-osse6z yapi sonucu olusmus bir ATTS olgusunu
sunuyoruz. Detayl bir klinik nérolojik muayene ve elektrofizyolojik inceleme ile ATTS tanisi kolayca konabilir. Tedavi, etiyolojik faktor temelinde

¢ogu kez cerrahi olup uzun donem sonuclar yiiz gildirictddr.

ANAHTAR SOZCUKLER: Anterior tarsal tiinel sendromu, Sinir tuzaklanmasi, Talus

INTRODUCTION

The anterior tarsal tunnel (ATT) is formed by the fascia
lining the inferior extensor retinaculum and talus as well as
the navicular bone. The deep peroneal nerve (DPN) and its
branches cross through this fibro-osseous canal by extending
deep to the muscle tendons of the extensor hallucis longus
(EHL) and extensor digitorum longus (EDL) towards the distal
direction (13).

This syndrome has first been described by Kopell and
Thompson in 1963 (8). In 1968, Marinacci revealed the
etiology and clinical signs of this syndrome more clearly and
named it the “anterior tarsal tunnel syndrome” (ATTS) in order
to differentiate it from medial tarsal tunnel syndrome. ATSS
occurs more commonly among women (12). There are various
reports focused on its anatomy, etiology, and management
(1,2,4,5,6,7,9).

We report an ATSS case resulting from a fibro-osseus structure
that occurred after a missed talus fracture.
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CASE REPORT

Our 22-year-old male patient presented to an orthopedist
because of pain in the right ankle and limited range of
motion both of which occurred after an injury sustained while
playing basketball 18 months ago. The initial evaluation of the
patient, comprised of physical examination and direct x-ray
imaging, revealed no osseous pathology. Rest and elevation
were recommended prior to discharge with a diagnosis of
tissue trauma (Figure 1). Upon persistence of the symptoms,
the patient visited our Orthopedics Department again. A CT
examination performed due to detection of edema in the
right talus and navicular bone showed “fracture in the right
talus” (Figure 2A,B,C). A cast and splint were applied to the leg
for 2 months and he was followed-up for 6 months. A follow-
up CT conducted at the end of this period demonstrated
fusion of the fracture (Figure 3A,B).

The patient then presented at our department because of
a waking numbness requiring moving/shaking his leg for
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relief alongside a burning pain in the right ankle in the last
2 months of this 6-month period. EMG examination was
planned with a preliminary ATSS diagnosis. The EMG results
were reported to be consistent with the ATTS signs. The
patient was therefore operated on by our department on
May, 2008. The deep peroneal nerve was exposed proximally
and the extensor retinaculum was freed. A fibro-osseous
structure was observed beneath the right deep peroneal
nerve while tracking the nerve caudally, and the nerve was
freed from this structure (Figure 4A-D). The pathology and

Figure 1: Lateral ankle radiography of the case.
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relationship between DPN and the other tissues of our case
are illustrated in Figure 5 (Figure 5A,B). All the complaints of
our case resolved in the early postoperative period and he
exhibited no complaints within the 1-year follow-up period.

DISCUSSION

Anatomical and radiological studies on DPN anatomy are
present (2,6). DPN splits from the common peroneal nerve
at the point where it extends beneath the peroneus longus
muscle, just below the knee level, and descends with the
anterior tibial artery in the anterior compartment of the leg.
During that course, it is located lateral to the tibialis anterior
muscle and medial to the extensor digitorum longus and
extensor hallucis longus muscles (12). Then, just proximal to
the medial malleolus, it heads towards the Y-shaped extensor
retinaculum, and first passes beneath the superior extensor
retinaculum followed by an extension beneath the inferior
extensor retinaculum. Entrapment in ATTS generally takes
place at the level of the inferior leg of the retinaculum. In our
case, the initial EMG examination indicated the distal aspect
of the extensor retinaculum.

Many ATTS cases with various etiologies have been reported
since the first description (1,10). The differential diagnosis
of ATTS is summarized in Table | (Table I). In our case, the
presence of a fibro-osseous structure that developed
secondary to trauma although not directly associated with
the fracture (distant to the fracture line), located caudal to the

Figure 3: Sagittal A) and
axial B) control CT (CT) of
the case were evaluated
to exhibit a fusion in the
fracture line.
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scar (***), D) freeing of the nerve from the scar tissue (***¥).

Figure 5: lllustrations for extensor retinaculum, deep peroneal
nerve, muscles and tendons A) and relationship between fibro-
osseous scar and deep peroneal nerve B).
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Figure 4: Perioperative images of the case concerning the: A) Extensor retinaculum (*), B) Deep peroneal nerve (**), C) Fibro-osseous

Table I: Differential Diagnosis of ATSS

- Causes of damage:

Osteophytes

Synovial pseudocyst

Tendon sheath or retinaculum ganglions
Neuroma

Abnormal/hypertrophic muscle

Fracture

Dorsalis pedis artery aneurysm

- Recurring compression (eg. Pinching shoes)
- Recurring strain (eg. Wearing a shoe with a high heel)

- Trauma in plantar flexion and/or inversion to the ankle

extensor retinaculum and just beneath the DPS, was observed
intraoperatively. This fibro-osseous structure compressing
the DPS was exposed with microdissection and freed from
the nerve.

A sense of tightness in the ankle and dorsal foot during the
onset of ATTS is a typical symptom (10). It is then followed by
pain and paresthesia in the same area, while numbness occurs
particularly in the first dorsal web space (10,12). Although
the pain increases with walking, it may also show up during
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rest, even to the degree of waking the patient in the middle
of the night (12). Moving/shaking the foot may resolve the
pain in some instances. Patients sometimes keep their foot
at dorsoflexion for pain relief (2,12). This is a typical symptom
of ATTS. The tunnel sign can be commonly found in the
compression area (11). Weakness and atrophy in the extensor
digitorum brevis muscle may occur alongside hyperesthesia
in the first dorsal web space as a result of the compression
of the motor branch (10). However, most patients do not
notice this weakness. Atrophy in the dorsolateral aspect of
the forefoot can be easily detected during the examination.
Clinically, paresthesia may be shown by passive plantar
flexion of the foot or dorsal flexion of the thumb (11). The
differential diagnosis for the drop foot profile is outlined in
Table Il (Table II).

Thebestdiagnosticplanisasupportivecombinationof medical
history and clinical examination findings with radiological
and electrophysiological tests. Electrophysiological tests
detect denervation potentials in the extensor digitorum
brevis (EDB) muscle in advanced cases. The deep peroneal
nerve exhibits delayed distal latencies (12). Absence of normal
distal latencies in the deep peroneal nerve proximal to the
ankle level and lack of denervation potentials in the tibialis
anterior, extensor digitorum longus, extensor hallucis longus
muscles innervated by that nerve eliminate L5 radiculopathy
and common peroneal neuropathy in the differential
diagnosis. Additionally, most normal cases demonstrate

Table II: Differential Diagnosis of Drop Foot

fibrillation in the extensor digitorum brevis muscle but this
finding is generally interpreted as a sign of local trauma. It
may therefore usually go unnoticed or be neglected. When
the changes regarding the denervation of the EDB muscle are
associated with the symptoms of the anterior tarsal tunnel
syndrome, the diagnosis is confirmed by electrodiagnostic
tests. In our case, the clinical signs of ATTS were consistent
with the electrophysiological test results.

Treatment varies depending on the etiology. Using special
prostheses for shoes for prevention of excessive pronation
or plantar flexion, avoiding tight shoes and high heels,
physiotherapy, and local steroid injection can be mentioned
among the conservative treatment options (3). Surgery is
performed if these treatments fail to generate a response. Our
patient presented at our department due to the persistence
of his symptoms despite conservative treatment and the
follow-up provided by the Orthopedics department. The early
postoperative complaints of our case resolved completely
and he currently has no complaints within his ongoing 1-year
follow-up period.

CONCLUSION

The ATTS diagnosis can be made with acomprehensive clinical
and neurological examination, and electrophysiological
study. Treatment is based on the underlying etiology, while
surgery is the most common treatment providing successful
outcomes in the long term.
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