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Abstract

The flexor digitorum accessorius longus muscle (ALM) can be overlooked as the eliciting factor in pa-

tients with tarsal tunnel syndrome (TTS), an entrapment neuropathy of the posterior tibial nerve that

elicits sole numbness and pain. Most elicitations are idiopathic, however, mass lesions within the tar-

sal tunnel can be also implicated. We report an 80-year-old woman whose flexor digitorum ALM led to

the onset of bilateral TTS. She had suffered numbness in both soles for 3 years. Magnetic resonance

imaging (MRI) of the bilateral tarsal tunnel showed that the posterior tibial nerve was compressed by

the arteriovenous complex and in contact with the flexor digitorum ALM. We diagnosed bilateral TTS

based on her symptoms and imaging findings, and performed bilateral decompression surgery of the

posterior tibial nerve under local anesthesia. The artery on both sides was dislocated for nerve de-

compression. Because the posterior tibial nerve on the right side was strongly compressed in ankle

plantar flexion we excised a portion of the tendon compressing the nerve. Postoperatively her symp-

toms gradually improved and she reported surgical satisfaction 6 months after the operation. In pa-

tients with flexor digitorum ALM-related TTS, the effect of dynamic factors on MRI findings and on

surgical treatment decisions must be considered. Intraoperatively, not only the flexor digitorum ALM,

but also other potential etiologic factors eliciting TTS must be kept in mind.
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Introduction

Tarsal tunnel syndrome (TTS) is an entrapment neuro-

pathy of the posterior tibial nerve at the tarsal tunnel that

can elicit feelings of numbness and pain in the sole, a feel-

ing of foreign objects sticking to the foot, and coldness.

TTS affects the patient’s quality of life and can be treated

by less invasive surgery. However, as some patients are not

satisfied with the surgical outcome, comprehensive preop-

erative information is needed.1-3) In most patients the TTS-

eliciting factor is idiopathic, however, mass lesions, e.g.

ganglia, and accessory muscles within the tarsal tunnel,

can be implicated.1,4-6) We report a patient whose flexor

digitorum accessorius longus muscle (ALM), one of the ac-

cessory muscles, led to the onset of TTS.

Case Report

This 80-year-old female had experienced numbness and

coldness in her bilateral soles for 3 years. Because conser-

vative treatment failed to improve her symptoms she con-

sulted us. She reported severe numbness in both soles ac-

companied by feelings of coldness and of foreign objects

sticking to her soles. Bilaterally the Tinel sign in the tarsal

tunnel was negative.

Magnetic resonance imaging (MRI) of the right side in

neutral position showed that the flexor digitorum ALM ran

through the Achilles tendon of the arteriovenous complex

in the tarsal tunnel (Fig. 1A, B, D). The posterior tibial

nerve was entrapped between the arteriovenous complex

and the accessory muscle (Fig. 1G, I). MRI of the tarsal

tunnel with the left ankle in neutral position revealed that
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Fig.　1　MRI scans of the tarsal tunnel (fat suppression T2*).

Right side: Sagittal image (A) and axial images (B, D, G, I).

Left side: Sagittal image (F) and axial images (C, E, H, J).

A, B, D  The flexor digitorum ALM (arrow) runs along the Achilles tendon side of the arteriovenous complex (thin arrows).

G, I   The nerve (arrowhead) is compressed between the arteriovenous complex (thin arrows) and the accessory muscle (arrow).

C, E, F  The flexor digitorum ALM (arrow) runs along the Achilles tendon side of the posterior tibial nerve (arrowhead).

H, J  The distal portion of the nerve was strongly compressed by the arteriovenous complex (thin arrows).

Fig.　2　Surgical field -Right-side tarsal tunnel.

A   Ankle in resting position. The nerve (*) is sandwiched between the artery (arrowhead) and the flexor digitorum ALM (arrow)

(dotted circle).

B   Ankle in plantar flexion. The nerve (*) is strongly compressed by the tendon-like component of the flexor digitorum ALM (arrow) 

(dotted circle).

C  Excision of the tendon-like component.

D  After decompression.

the flexor digitorum ALM ran along the Achilles tendon

side of the posterior tibial nerve (Fig. 1C, E, F); the distal

posterior tibial nerve was strongly compressed by the arte-

riovenous complex (Fig. 1H, J). Electrophysiological exami-

nation demonstrated that the motor nerve conduction ve-

locity of the tibial nerve was normal (41.4 ms on the left

and 40.5 ms on the right), but sensory nerve conduction

velocities of the medial and lateral plantar nerves showed

no waveforms on either side.

We diagnosed bilateral TTS based on the patient’s symp-

toms and imaging findings. Because medication yielded lit-

tle symptom improvement we initially performed right

posterior tibial nerve ablation. A 25-mm skin incision

above the right tarsal tunnel and opening of the flexor ret-

inaculum revealed the flexor digitorum ALM on the side of

the Achilles tendon of the arteriovenous complex. Dislocat-

ing the arteriovenous complex toward the medial malleo-

lus showed that the artery indented the nerve. For its de-

compression, the artery was fixed subcutaneously on the

medial malleolar side with three 5-0 nylon needles. Dop-

pler ultrasound confirmed sufficient arterial blood flow. Al-

though it should have been possible to decompress the

pinched nerve between the artery and the flexor digitorum

ALM by releasing the compression exerted by the artery,

the flexor digitorum ALM was in contact with the nerve

(Fig. 2A). However, when the patent positioned the ankle
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Fig.　3　Surgical field -Left-side tarsal tunnel.

A, B  The nerve (*) is compressed by the artery (arrowhead) rather than the flexor digitorum ALM (arrow).

C  The nerve (*) is decompressed by transposition of the artery (arrowhead).

in plantar flexion to obtain sufficient muscle contraction,

the flexor digitorum ALM tendon touched and deformed

the nerve (Fig. 2B). Resection of a portion of the impli-

cated tendon released the dynamic entrapment (Fig. 2C,

D).

Left posterior tibial nerve decompression was performed

3 days later. The procedures and findings were as on the

right side (Fig. 3A). As the nerve was compressed by the

arteriovenous complex (Fig. 3B), the complex was dis-

placed to the medial malleolus side and fixed with three 5-

0 nylon needles. Doppler ultrasound confirmed sufficient

blood flow (Fig. 3C). There was no significant nerve com-

pression by the flexor digitorum ALM when the patient in-

traoperatively placed either ankle in the resting- or plantar

flexion position to obtain sufficient muscle contraction.

After the operation she was subjected to neither bed

rest nor external fixation and her symptoms improved. Her

numerical rating scale (NRS) grades for symptom im-

proved from 7 to 4 the day after surgery; one month later

the grade was 1. At the last follow-up 6 months postopera-

tively her NRS grades for symptom remains 1; her NRS

grade for outcome satisfaction were 8. As her postopera-

tive course was favorable, no additional electrophysiologi-

cal studies were acquired.

Discussion

The flexor digitorum ALM is one of the accessory mus-

cles around the ankle joint. Earlier studies4,7-9) identified

uni- or bilateral flexor digitorum ALM in 2 - 8% of cadav-

ers. MRI of 100 asymptomatic legs revealed an incidence of

6%.4) The flexor digitorum ALM originates at several struc-

tures in the proximal third of the leg, e.g the tibia, fibula,

deep fascia, and tendon. A short head starting at the lower

third of the leg has been observed.4,7) On MRI scans of 20

sides of the flexor digitorum ALM, 8 muscle originated at

lower-extremity muscles including the flexor hallucis lon-

gus, 6 at the flexor retinaculum, and in 6 the origin was

unidentifiable.4) In the tarsal tunnel, the nerve normally

runs along the flexor hallucis longus muscle and the Achil-

les tendon side of the arteriovenous complex, exits the tar-

sal tunnel deep in the arteriovenous complex, and reaches

the flexor hallucis longus tendon and the quadratus plan-

tar muscle.4,7,8,10) In plantar flexion, the nerve primarily af-

fects the 2nd to 5th toes.5,7,9)

Our earlier reports of consecutive surgical cases of TTS

did not include patients whose TTS was associated with

ALM.2,11-14) We did not include flexor digitorum ALM-related

TTS in our case series that examined adverse postopera-

tive events in 257 patients,13) or in our report on MRI find-

ings on 28 feet of consecutive patients with TTS,2) although

others1,5,7,8,15) reported that 11 - 16% of surgically-addressed

TTS symptoms were associated with accessory muscles, in

most instances the flexor digitorum ALM was implicated.

Our active treatment of idiopathic TTS may account for

the difference between their- and our findings. Cheung et

al.4) who examined 12 patients (14 legs) with flexor digi-

torum ALM reported that none of their patients presented

with TTS and suggested that the presence of that muscle

may not be a risk factor for TTS. Deleu et al.7) proposed

that besides TTS elicited by direct compression of the

nerve by the flexor digitorum ALM, trauma or strenuous

exercise may result in muscle edema, hypertrophy, and

TTS. Their systematic review of 23 patients with TTS asso-

ciated with the flexor digitorum ALM revealed that all

were positive for the Tinel sign. Electrophysiological stud-

ies cannot be relied on to return diagnostic information.

Although axial MRI scans are diagnostically useful, on

sagittal images it is difficult to identify the muscles unless

they are quite large.4) While the flexor digitorum ALM is

implicated in the etiology of TTS, in some preoperative

studies it was overlooked and discovered only intraopera-

tively.

Intraoperatively we found that ankle plantar flexion in-

creased compression on the nerve. Elsewhere14) we re-

ported that MRI scans of the tarsal tunnel with the ankle

in plantar flexion revealed increased nerve compression in

patients with idiopathic TTS; an increase in arterial tortu-
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osity in that ankle position was primarily implicated. As

our current intraoperative findings showed that nerve

compression by the ALM was exacerbated with the ankle

in plantar flexion, we think that such strong nerve com-

pression could be visualized on preoperative MRI scans

and that preoperative plantar-flexion MRI may increase di-

agnostic accuracy in patients with idiopathic- and ALM-

related TTS.

While nerve-compressing muscles can be addressed and

the compressing flexor digitorum ALM is commonly re-

sected in patients treated for TTS, it can be difficult to re-

move it at its origin or in toto.1,5,7,9,15,16) Ettehadi et al.10) ob-

tained good treatment outcomes by nerve decompression

without muscle resection. For successful decompression,

dynamic compression elicited by muscle contraction must

be evaluated intraoperatively.8) In our TTS patient we

noted no severe nerve compression on the left side by the

flexor digitorum ALM. However, on the right side, ankle

movement exacerbated nerve entrapment by the muscle.

Therefore we removed it under local anesthesia, which

made intraoperative dynamic observations possible.

While others5,9,16) obtained good surgical results, unsatis-

factory outcomes, possibly attributable to prolonged flexor

digitorum ALM neuropathy, a congenital anomaly, have

been reported.7,8) Based on their study of operated TTS pa-

tients, Bouysset et al.1) concluded that the presence of ac-

cessory muscles did not prevent effective tibial nerve re-

lease. Kinoshita et al.5) addressed 84 feet with nerve de-

compression by removing the accessory muscles in 9 feet

with TTS symptoms, in 5 of these the symptoms did not

improve. They reported that unfavorable factors related to

treatment failure were valgus and/or bone-nerve contact

observed on imaging scans and that other TTS-eliciting

factors must also be considered. Elsewhere our team2,11,12,14)

suggested that nerve compression due to tortuosity of the

concomitant posterior tibial artery may lead to the devel-

opment of idiopathic TTS. In our current patient, preop-

erative MRI and intraoperative findings also revealed that

nerve compression by the posterior tibial artery had an ef-

fect on the onset of TTS and that by its decompression we

obtained favorable treatment results.

Conclusion

The flexor digitorum AML can elicit TTS. Although pre-

operative tarsal-tunnel MRI scans can reveal the site of

nerve compression, it may appear slight when it is elicited

dynamically. Preoperative MRI scans with the ankle in

plantar flexion may be of diagnostic value. However, in

TTS patients scheduled for surgical treatment not only the

muscle’s presence, but also other TTS-inciting factors must

be considered.
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