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ORIGINAL STUDY

The accessory soleus muscle as a cause
of persistent equinus in clubfeet treated by the Ponseti method :
A report of 16 cases

Waleed E. Kisata, Emad H. MaNsour, Mazen M. IBRAHIM

From Al-Razi Hospital, State of Kuwait

Encountering an accessory soleus muscle in children
undergoing surgical release for clubfeet is not a fre-
quent occurrence and only a few reports could be
traced in literature.

The purpose of this study is to report a series of
20 observations in 16 patients with idiopathic clubfeet
treated by the Ponseti technique where the accessory
soleus muscle was responsible in preventing full
ankle dorsiflexion after Achilles tendon tenotomy.
Following its division, adequate dorsiflexion could
be achieved. To our knowledge this is the largest
series published to date on this topic. In addition,
we discuss the frequency and epidemiology, as well as
the anatomy of the accessory soleus muscle, its inner-
vation and embryology.

The mean age at presentation was 40.7 days (range :
6 to 210 days). The accessory soleus tendon was
observed in 6 right and 6 left feet, 4 feet had bilateral
involvement. The average ankle dorsiflexion after
complete tendo Achilles tenotomy was 2.5° (SD:
6.38), and after sectioning of the accessory soleus ten-
don, it was 19.5° (SD : 5.59) (p < 0.001). Correction
was obtained in all patients, after 3 to 10 casts.

In conclusion, the recognition of an accessory soleus
muscle, in patients with clubfeet, is important, and its
release is necessary to fully correct the deformity.
Failure to recognize this muscle may lead to persist-
ent hindfoot deformity.

Keywords : clubfoot; Ponseti method ; accessory
soleus.

INTRODUCTION

Clubfoot deformity is probably the most com-
mon (1 to 2 in 1,000 live births) congenital
orthopaedic condition requiring intensive treat-
ment. It represents a congenital dysplasia of all
musculoskeletal tissues distal to the knee (77). This
deformity represents a pathological condition con-
sisting of adduction of the forefoot, inversion of the
heel and equinus at the ankle. The condition has
also been described as a congenital subluxation of
the talo-calcaneo-navicular joint (19).

Most orthopaedic surgeons agree that the initial
treatment should be non-surgical and should start
soon after birth (/7). In 1963, Ponseti and Smoley
published their first report on 67 patients who were
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younger than 6 months of age and were treated by
the Ponseti method in the form of serial manipula-
tion and casting, with or without Achilles tenotomy,
followed by the use of a foot abduction orthosis
(FAO) for maintenance of the correction. They
demonstrated satisfactory and rapid initial correc-
tion in the majority of cases (83%) with minimal
complications (19).

The pathological anatomy of a clubfoot has been
well defined, with tightness of posterior and medial
muscle tendon units, including the gastro-soleus,
plantaris if present, tibialis posterior, flexor digito-
rum longus, flexor hallucis longus and the short
plantar muscles, along with changes in the calca-
neus, talus, navicular, cuboid and their articulations
and capsules. Encountering an accessory soleus
muscle in children undergoing surgical release of
clubfeet is not a frequent occurrence and only a few
reports could be traced in the literature (3,6).

The accessory soleus muscle is a supernumerary
muscle bundle developed from the soleus muscle,
situated in front of the Achilles tendon, ending
either on the Achilles tendon or on the calcaneus
itself. The muscle is composed of normal muscle
fibers. Like all other anatomical variations of the
human muscular system, the accessory soleus
muscle was well known to early anatomists. It has
been described at the end of the 19" century by
Luschka (1865), Bankart and Pye-Smith (1869),
Testut (1884), all referred to in the study by
Ledouble (1897) (1).

The occurrence of an accessory soleus muscle
seems to be the most frequently described anatomi-
cal variation in the calf muscles (76). The incidence
ranges from 0.7 to 5.5%. Recently, Kouvalchouk et
al (13) estimated that it was present in 10% of all
individuals. Some authors, like Christodoulou et
al 6) and Kendi et al (12), considered that the occur-
rence of an accessory soleus muscle was a rare
anatomical variation. Downey and Siegerman found
13 cases of an accessory soleus muscle in a study of
689 cadavers or 1.9%. A bilateral variant was
observed in 30 to 50% of these cases. Other findings
support those of our series : young adult, no prefer-
ential side and male predominance (8).

The proximal insertion is relatively constant : the
posterior aspect of the tibia and the aponeurosis of

the muscles of the deep compartment at the anterior
aspect of the soleus muscle. The distal insertion on
the contrary is much more variable (15,16). Yu and
Resnick (26) defined five different types : along the
Achilles tendon, on the superior aspect of the calca-
neus via a separate tendon or directly via the muscle
body and on the medial aspect of the calcaneus, here
too, either via a separate tendon or via the muscle
body. Bonnel and Cruess (2) observed a forked ten-
don inserted on either side of the calcaneus. The
body of the muscle is situated in front of the
Achilles tendon. The Achilles tendon runs through
the muscle and, in front, enters in relationship with
the muscles and tendons of the posterior compart-
ment in the same way as the vascular nervous
bundle. Sekiya et al (22) have provided most of our
knowledge of the innervation. The accessory mus-
cle is innervated by branches of the anterior branch
to the soleus muscle, coming from the posterior
tibial nerve. This seems to suggest that the super-
numerary muscle derives from a part of the soleus
muscle that is innervated by the anterior branch.

According to Gordon and Matheson (70), the
human soleus and gastrocnemius muscles have
their own and separate origin. However, they can be
incompletely divided, and therefore can have a
common origin or can have stayed merged together
along the entire length or can have experienced
a different growth resulting in a disparity of
size. Besides, their premature separation could
explain the existence of a supernumerary muscle.
Ledouble (13) was first to show that this accessory
muscle does not derive from the plantar muscle, but
from the soleus muscle.

The purpose of our study is to report a series of
clubfeet, treated by the Ponseti technique, where
the accessory soleus muscle was responsible for
preventing full ankle dorsiflexion after Achilles
tendon tenotomy. To our knowledge this is the
largest series published to date on this topic, and the
only one in using the Ponseti technique.

PATIENTS AND METHODS
Between May 2007 and February 2010, 209 con-

genital idiopathic clubfeet in 148 patient, 91 boys
and 57 girls, were treated at the clubfoot clinic, in
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Al-Razi Hospital, Kuwait, with serial manipulation
and casting performed at weekly intervals, with
or without Achilles tenotomy as described by
Ponseti (27). We noticed in 20 feet in 16 patients
with 25 clubfeet a failure to obtain full dorsiflexion
even after complete Achilles tendon tenotomy.
There were 15 boys and 5 girls, The mean age at
presentation was 40.7 days (range : 6 to 210 days).

A modification in the technique of Achilles teno-
tomy, as described by Ponseti, was considered by
making a minimal incision for an open tendo-
achilles tenotomy to detect any other tight posterior
structure. In these 20 cases, another tendon deeper
to the Achilles tendon was encountered. This was
inserted anteromedially to the insertion of the
tendoachilles. The accessory soleus tendon was
observed in 6 right feet (37.5%) and in 6 left feet
(37.5%), and bilaterally in 4 feet (25%) .

All the children in this study were followed up
clinically for an average period of 24.7 months
(ranging from 19 to 26 months). No patient was lost
to follow-up.

RESULTS

The results were evaluated and considered good
when there was no residual equinus in the hindfoot,
a clear valgus position of the calcaneus, no residual
endorotation in the hindfoot and a fully restorable
adduction of the forefoot by slight pressure on the
medial side of the first metatarsal. Residual defor-
mity of one of these criteria was considered to be
a failure and resulted in a decision for operative
treatment. Correction was obtained in all patients
except in one who required a total release (fig 1).
Correction was obtained with 3 to 10 casts. The
average ankle dorsiflexion after complete ten-
doachilles tenotomy was 2.5° (SD : 6.38), and after
sectioning of the accessory soleus tendon, it was
19.5° (SD : 5.59) which was statistically significant
(p < 0.001). The majority of patients started walk-
ing at an age of 13 months (range : 9-17 months).
One case was treated previously by the Ponseti
method in another center and presented to us with a
residual equinus. Corrective surgery was recom-
mended initially by the treating physician. When
we revised the tenotomy at the age of 7 months, 10°
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Fig. 1. — Intraoperative photograph showing a full posterior
release of a recurrent right clubfoot treated previously by the
Ponseti technique. The sectioned proximal end of the tendo
Achillis (thick arrow) and the accessory soleus muscle (thin
arrow) are shown.

of equinus remained after Achilles tenotomy. After
inspection, however, an accessory soleus tendon
was found and sectioned, resulting in 15° dorsiflex-
ion, without recurrence after 11 months.

DISCUSSION

Anomalies pertaining to the soleus muscle have
been described in the literature, the most common
among them being the presence of an accessory
soleus muscle anterior to the soleus ; supernumer-
ary fascicles of the soleus have also been
described (10). The accessory soleus muscle is
thought to be formed by the splitting of the anlage
of the soleus (2). The insertion may be variable
and it may be inserted on the Achilles tendon, the
superior or medial surface of the calcaneum, as a
tendon or as a fleshy belly (74). It may also have a
bifid tendon which is inserted on the medial and
lateral aspects of the calcaneum (2). Dunn (9) is
credited with the report of the first clinical case of
accessory soleus in the English literature. Previ-
ously, this muscle was reported only in cadaveric
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specimens (70). The commonest presentation of
accessory soleus muscle is not in the form of any
associated deformity, but in the form of a swelling
at the posteromedial aspect of the ankle in adoles-
cents or young adults, which is often painful (78).
The pain occurs mostly on activity and these cases
are usually diagnosed by imaging studies, of which
computed tomography (CT) and magnetic reso-
nance imaging (MRI) are most useful (7). Before
the advent of MRI and CT, the diagnosis of symp-
tomatic accessory muscle was made only on surgi-
cal exploration (78). No case with a presentation of
swelling and pain in infancy or early childhood
could be traced in the literature. Only few reports of
accessory soleus muscle in association with club-
foot deformity were found. Chotigavanichaya et al
reported a case with an accessory soleus muscle in
a persistent equinus deformity after percutaneous
tenotomy, which was also resistant to standard pos-
teromedial release, but which was finally corrected
after tenotomizing the tendon of this muscle during
a subsequent open surgical release (5). Danielsson et
al reported two children with an accessory soleus
muscle contributing to hindfoot varus. Release of
the accessory muscle during a standard postero-
medial release considerably diminished hindfoot
varus (7). In the study by Chittaranjan et al, the
muscle was found in one patient at surgery and was
released at its insertion (4). The discovery of the
accessory soleus muscle in association with club-
foot deformity was incidental in all the reported
cases (4,7). Turco noted the presence of an accessory
soleus muscle in sixteen feet (6.6 %) in an overall
series of 240 operations. The accessory soleus was
attached to the calcaneus or to the intrinsic flexors
of the toe. In three feet the muscle was so well
developed that it was transferred to the tendo
Achillis. A well developed plantaris muscle was
also present in two (24).

In all our patients, the discovery of the accesso-
ry soleus muscle was also incidental during sur-
gery. In all of the 20 feet, despite performing a
complete tendo Achillis tenotomy, the equinus
persisted. The correction of this deformity was
possible only after tenotomy of the accessory
muscle at the insertion. The muscle was present
deep and medial to the Achilles tendon.

Recognition of an accessory soleus muscle
is an issue that needs to be addressed. Pre-
operatively, in children with a clubfoot, there is
no recognizable swelling in the ankle region as
seen in adolescents and adults. This swelling in
adults is possibly due to the increase in muscle
mass during adolescence and early adulthood (3).
The relevance of awareness about the accessory
soleus muscle is more pertinent, particularly with
conservative methods of clubfoot management
requiring additional minimal surgery, like the
Ponseti method (20) and the physical functional
treatment method (23).
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