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FIGURE29-36. A:When the foot is abducted, the heel varus corrects as the calcaneus externally rotates under the talus.
B, C: {From the private collection of Vincent S. Mosca, MD.) The focus of deformity correction quickly shifts from cavus
to the forefoot adductus and hindfoot varus. The forefoot is gently abducted, and the hindfoot is everted around the talus
through the subtalar complex, while maintaining supination of the forefoot. The talus is secured against rotation in the
ankle mortise by applying counterpressure with the thumb of the other hand against the dorsolateral aspect of the head
of the talus {not the calcaneus or cuboid). The forefoot must never be pronated. When the foot is abducted against the
fulcrum pressure point on the lateral aspect of the head of the talus, the forefoot abducts on the hindfoot and the calcaneus
everts (externally rotates, dorsiflexes, and pronates) under the talus. The calcaneus cannot evert unless it can freely rotate
posteriorly. This requires that it not be touched or restrained posteriorly. Instead, the posterior pressure and stabilization
point is the medial malleolus, which is held firmly by fingers of the hand that is used to stabilize the head of the talus.
Gentle continuous pressure for a few seconds is used and repeated several more times when the baby is relaxed until the
ligaments are felt to be relaxed, such that minimal pressure needs to be applied to maintain the corrected position. The
correction obtained by manipulation is maintained by immobilizing the foot in a thinly padded well-molded toe to groin cast.
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FIGURE 29-36. [Continued)
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FIGURE 29-37. A, B: The thinly padded, well-molded cast is applied in two sections. One or two layers of padding are
applied over the foot and leg. The padding, as well as the cast that follows, should be wrapped snugly over the foot and
ankle for better molding and loosely over the calf and thigh to prevent unnecessary pressure on the muscles. The cast should
initially extend to below the knee while it is molded very carefully with the foot held in abduction and supination. The thumb
should never rest for long over the lateral aspect of the head of the talus to avoid an indentation in the cast that could cause
a pressure sore. The heel prominence should be emphasized by malding above and around it. Never crush or flatten the heel
pad, or the foot will pull back in the cast and the deformity correction will be lost. The correction is maintained not through
pressure but through careful molding. The cast is then extended to the upper thigh with the knee Tlexed at 90 degrees with
the leg in slight external rotation. The cast is trimmed over the toes to allow the toes to extend freely. {From the private
collection of Vincent S. Mosca, MD).
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FIGURE 29-38. Improvements obtained by each manipulation
are maintained by immoebilizing the foot in a well-molded cast.
Repeat manipulation and casting are done at 5- to 7-day intervals
until the deformities are slightly overcorrected or until no further
correction is noted. The hindfoot is gradually and almost inadver-
tently dorsiflexed, using the abduction/eversion maneuver for the
subtalar joint, while avoiding excessive dorsiflexion stress on the
forefoot. This generally takes four to eight manipulation and cast-
ing sessions. To fully stretch the medial tarsal ligaments in the last
few casts, the foot in front of the talus must be hyperabducted.
The entire foot is also abducted under the talus and is no longer
supinated {and never pronated). The navicular has moved laterally
away from the medial malleolus to a distance of about 1.5 cm. The
lateral aspect of the head of the talus can no longer be palpated
because the navicular covers it. The heel should be in some degree
of valgus. All components of the clubfoot deformity must be cor-
rected simultaneously, but i a sequence from cavus to adductus
to varus to equinus. The equinus is corrected last by dorsiflexing
the foot, though it must be acknowledged that it is uncommon
for the equinus to correct fully. One can be easily fooled by the
gross appearance of the foot into thinking that the equinus is being
corrected. It's best not to crush the talus or get false dorsiflexion
through the midfoot by overly aggressive dorsiflexion molding. To
ensure that the equinus is being corrected at the ankle and that
there is not false dorsiflexion hypercorrection through the midfoot,
the calcaneus must be palpable in the normal position in the heel
pad. Radiographic confirmation might be needed, particularly in
feet with abundant fat. An Achilles tenotomy is indicated if at least
10 degrees of dorsiflexion cannot be achieved.
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FIGURE 28-39. With each cast, the thigh—foot angle is progres-
sively increased toward its final position of 70 degrees of external
rotation. (From the private collection of Vincent S. Mosca, MD).

FIGURE 29-40.

Long leg casts are used to ensure that the pres-
sures are maintained where they are applied, that the forces are
directed appropriately, and to prevent the short-leg component from
slipping down on a fat, conical leg. There is norole for short-leg casts
in the correction of clubfoot deformity. (From the private collection of
Vincent S. Mosca, MD.)

demonstrated. A percutaneous heel cord tenotomy was per-
formed in 31 of 34 patients in Herzenberg’s series.

In 2003, Lehman et al. (195) reported similar results
using the Ponseti method of clubfoot management. Ninety-
two percent of patients achieved deformity correction within
the first year of life with the use of Ponseti’s method. Hatrori
et al. (196) showed the positive effect of the Denis-Browne
bar in the postcasting management of clubfoot, particularly if
applied in the first months of life.

The importance of postoperative foot abduction bracing
cannot be overstated. Much effort must be made to convince
parents of affected children that the value of bracing far outweighs
any inconvenience endured. If deformity recurs in the early years
of life, manipulation and casting are reinitated, followed again
by foot abduction bracing and stretching exercises. Although it is
uncommon for recurrence of deformity in a fully corrected club-
foot after the age of 5 years, Dobbs et al. (197) have documented
relapse in an 8-year-old child who was previously fully corrected.
Long-term follow-up is mandatory for clubfeet managed by the
Ponseti method, just as for those treated by any other technique.

As I stated in the Foot chapter for the fifth edition of this
textbook and reiterate here, the Ponseti method for clubfoot
management is the gold standard by which all other methods
must be compared. Other reported nonsurgical methods for

the management of clubfoot include taping, physical therapy
and splinting (198), and continuous passive motion (CPM)
with a machine (130).

The French, or functional, method for clubfoot treatment
was developed in the 1970s by Masse (199) and Bensahel et al.
(198). It has been popularized and further developed by Dimeglio
(130, 200) in France and by Richards et al. in the United States
(185, 201, 202). This is a dynamic method of management,
utilizing physiotherapist-implemented exercises for correction
of the deformities, supplemented by taping and, more recently,
by CPM in some cases. Exercises are begun immediately after
birth to stretch the tight plantar-medial structures, including the
posterior tibial tendon and plantar soft tissues. An attempt is
also made to strengthen the peroneal muscles by stimulation.
Adhesive taping (Fig. 29-43) is applied to maintain the cor-
rection that is achieved by stretching. Taping holds the foot in
the corrected position, but allows some functional motion that
is not permitted in rigid casts. Daily treatments are continued
for 2 months. The treatment frequency in this program is then
decreased to three sessions per week until 6 months of age. After
that time, the child is continued on a physical therapy program,
and night splinting is used for 2 to 3 years.

In the early 1990s, CPM was added to this regimen
(130). Use of a CPM machine at night was advised, and this
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FIGURE 29-41. The percutaneous Achilles tenotomy is performed in the outpatient clinic under local anesthetic if dorsi-
flaxion is limited (A). An assistant holds the leg at the knee and at the forefoot. The heel and lower portion of leg are given
a generous Betadine prep. A small amount of local anesthetic is injected with a 25- to 27-gauge needle medial to the tendo
Achilles. Large volumes of the anesthetic should be avoided because this can obscure palpation of the tendon. Alternatively,
a Xylocaine cream can be applied to the posterior ankle region before the tenotomy to avoid obscuring the tendon with the
injected anesthetic. The liquid local anesthetic can be injected immediately following the tenotomy in this scenario. At a posi-
tion approximately 1 cm above the insertion of the Achilles tendon on the calcaneus, a small cataract knife or narrow Beaver
blade is inserted from the medial side of the heel perpendicular to the medial border of the foot, with the blade parallel to the
Achilles tendon and directed at the tendon. Upon encountering the tendon, the blade is slowly moved anteriorly until it slips
past the anterior border of the tendon. This technique will help ensure that the blade does not pass near the posterior tibial
neurovascular bundle. The knife blade is then turned to a 90-degree angle posteriorly and the tendon sectioned. The knife
biade should not go through the skin posteriorly. The release that is obtained after complete tenotomy is easily felt, and 10 to
20 degrees of additional dorsiflexion are easily obtained (B). The skin is then cleaned with alcohol to remove the Betadine.
A small square of Adaptic or Xeroform gauze can be placed over the wound and covered by sterile gauze. With the final cast
applied, the foot should be in 20 degrees of dorsiflexion and 70 degrees of abduction {see Fig. 23-38 and Fig. 29-38). This final
cast is worn for 3 weeks.

FIGURE 29-42. L clubfoot shoe set at 70 degrees external rotation; in this example, R foot was normal, so foot set at
45 degrees external rotation. The bar is bent to give approximately 10 degrees of dorsiflexion. The width of the bar from
one shoe heel to the other should be the width of the child's shoulders. In bilateral cases, both feet are externally rotated
70 degrees. Following casting, full-time brace wear with the use of a FAB is critical to prevent recurrences.
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FIGURE 29-43. Taping is used to maintain the passive range of motion achieved during manipulation sessions when clubfeet
are managed by the French method. As the tape is applied sequentially in Steps Ato Jas pictured, the foot can be derotated
with correction of the forefoot, midfoot, and hindfoot deformity, including equinus. {From Noonan KJ, Richards BS. Nonsurgical
management of idiopathic clubfoot. J Am Acad Orthop Surg 2003;11:392-402, with permission.)

resulted in fewer patients requiring surgical treatment for
residual clubfoor deformity. Using this technique, Bensahel
er al. (198) achieved good results in 48% of 338 patienss, as
reported in 1990. An overall success rate of 86% in the good
and excellent category was achieved by adding surgical releases
in approximately half of the patients. Dimeglio et al. (130)
reported a high rate of success, without the need for surgery,
in a large percentage of patients by using physiotherapist-
implemented exercises and a more intensive CPM program
than had been used by Bensahel. The results were directly cor-
related with the stiffness and severity of the clubfoot deformity
according to the classification system of Dimeglio et al. (121).

Van Campenhout et al. (186), in 2001, found that 75%
of feet treated with the functional method required surgical
therapy. A coauthor, Fabry, felt that there was a greater ben-
efit to the treatment of clubfoot with exercise in the Dimeglio
grade 1 and 2 feet, than in the mild and moderate foot. With
a Dimeglio score <10, he found consistent success, whereas in
higher grades, surgical treatment was required.

In the same year, a group led by Richards et al. (185) from the
Scottish Rite Hospital in Texas reported their initial results with
this technique. A very well-conducted study by the same group

comparing the Ponseti method with the French functional method
was published in 2008 (202). They found that the nonoperative
correction of idiopathic clubfoot deformity can be maintained
over time in most patients using either method. Though not
statistically significant, there was a trend showing improved results
with the Ponseti method, with fewer children requiring opera-
tive intervention for residual and recurrent deformities. They also
found that the parents selected the Ponseti method twice as often
as the French method based on parental time, travel, and expense.

Surgical Treatment. Surgery is indicated for those clubfeet
that fail to achieve full deformity correction by nonoperative
methods. Using traditional and historical nonoperative methods,
most clubfeet failed to respond; resulting in surgical rates of 75%
to 100% (97, 163). Complications frequently reported for sur-
gically treated clubfeet include wound-healing problems, neu-
rovascular injury, bone/cartilage damage, avascular necrosis of
the talus and navicular, pain, stiffness, weakness, residual defor-
mity, recurrent deformity, dorsal bunion, and overcorrection at
the talonavicular, ralocalcaneak, and talocalcaneonavicular joints
(187, 203-206, 527). In 2006, Dobbs et al. (203) reported the
average 30-year follow-up of 73 clubfeet that were treated with



extensive soft-tissue releases. Many were found to have poor foot
function long-term. Most feet underwent one or more repeat
surgical soft-tissue releases, and these feet were characterized by
pain, stiffness, and arthrits. These young adults experienced a
significanty impaired quality of life.

The Ponseti and French nonoperative methods have sig-
nificantly reduced the frequency and extent of surgical releases
in idiopathic clubfeet, but have not completely eliminated the
need for surgery. Furthermore, surgery is frequently required
for syndromic and neuropathic clubfeet as well as for idiopathic
clubfeer that present late for treatment or develop recurrences
at an older age. For these indications, pediatric orthopaedic
surgeons need to maintain their clubfoot surgery skills despite
fewer opportunities to practice them.

The definition of treatment failure is debated, as are the
issues perraining to the timing of surgery; the technique of
surgery, the importance and type of short-term and long-term
postoperative management, the definition of recurrence or
other secondary deformities, and the indication for additional
surgery after the first (or second). The need for additional sur-
gery after the first operation is reported to range from 5% to
50% (176, 203, 204, 207-210). However, these data are not
helpful, because there are no strict indications for additional
surgery. Painless recurrent or residual deformity might be an
indication for surgery in one center but not in another. The
data are also of limited validity based on the short length of
follow-up in most of these studies.

As stated earlier, throughout the 1970s, 1980s, and 1990s,
there was a proliferacion of clubfoot surgical techniques,
while interest in nonoperative treatment waned. The surgical
approaches are each attributed to an individual. Each is based
on a slightly different understanding of the pathoanatomy
with an often dramatically different approach to the surgical
management of the soft tissues. Nevertheless, 60% to 80%
good or excellent results (118, 163, 176-178, 180) have been
consistently reported at short-term follow-up in most series.

The Turco procedure (175, 176) was very popular in the
1970s. A medial incision is used to perform a posteromedial
release. The subtalar joint is opened ke a book with its binding
at the posterolateral corner of the foot, more specifically the
calcaneofibular ligament, which is not released. At follow-up,
many feet exhibited excessive internal rotation and valgus defor-
mity of the hindfoot, due to lateral translation of the calcaneus.

The Goldner procedure (163, 179, 528) is based on the
premise that the primary deformity is an internal rotation of
the talus in the ankle joint. Correction requires lengthening of
the deltoid ligament with extensive medial release and recon-
struction of the talonavicular joint. The subtalar joint is not
released.

Carroll (151, 152, 155, 180, 207) and McKay (154, 178)
agreed with each other that circumferential release and rota-
tion of the subtalar joint were necessary to correct the clubfoot
deformity. Both believed in the importance of preservation of
the talocalcaneal interosseus ligament if possible. They dis-
agreed with Goldner and with each other on the alignment of
the talus in the ankle joint. Carroll (151, 152, 155) believed
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that it was externally rotated, and McKay (154) believed that
it was in neutral alignment.

Simons (177, 181) developed the most extensive surgical
release yet described for management of the clubfoot. His was
a circumferential release of the subtalar joint with release of
the talocalcaneal interosseus ligament and, often, with circum-
ferential release of the calcaneocuboid joint. These releases
completely destabilize the bones and joints, often resulting in
the creation of gross translational deformities from which it
is extremely difficult to recover. Simons (162) broughr arten-
tion to the alignment at the calcaneocuboid joint. Debate
surrounds the implication of the apparent or real medial sub-
[uxation at that joint seen on plane radiographs. His approach
was to release the joint <circumferentially and realign it
Others have recommended a partial plantar-medial release of
the calcaneocuboid joint, allowing it to hinge open without
completely destabilizing it (152, 180). In the larrer situarion,
the Hueter-Volkmann law of cartilage remodeling may work
to correct the pathoanatomy, which in many cases is a varus
deformity of the anterior calcaneus with a medial tilt of the
calcaneocuboid joint (139, 140, 153, 156-158).

Unfortunately, a review of the short-term and interme-
diate-term follow-up studies on these procedures does little
to help one choose the best operative approach in those cases
in which nonoperative management fails to correct the defor-
mity. Different classification and evaluation systems were used
in the studies. Other variables not controlled or comparable
berween studies include age at the inidation of casting, num-
ber and method of casts, age at surgery, type and duration of
postoperative cast management, type and duration of postcast
splinting, and length of follow-up. Wientroub and Khermoush
(211) has written an excellent review and comparison of sev-
eral of the most popular surgical procedures for clubfoot. But
when it comes right down to it, most surgeons choose an
operative approach based on his or her understanding of the
pathoanatomy, an impression of the results seen in training,
and one’s own experience.

The pathoanatomy of a clubfoot is one of severe inver-
sion of the subtalar joint <complex around the talocalcaneal
interosseus ligament with equinus, adductus, and cavovarus
deformities. The Ponseti manipulation and casting method
directly addresses that pathoanatomy. When an extensive surgi-
cal release is indicated, the techniques that best address that
pathoanatomy are those of Carroll (152, 180) and McKay
(178). Both originators stress the importance of preserving the
talocalcaneal interosseus ligament that, if released, puts the cal-
caneus at risk for lateral translation, a disastrous complication.
The alignment of the talus in the ankle joint is probably a moot
point to consider, as it seems to rotate spontaneously to the cor-
rect position following the subtalar release in both procedures.

Although some authors have an all-or-none approach to sur-
gery (212, 213), many support an 4 la carte approach (118, 119,
130). Tt makes sense thar if there is a range of severity for clubfeet,
such that some do not require surgery at all, that there should be
a range of surgical releases that can be performed. In the 4 la carte
approach, the pathologic structures are released in a consistent
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order, addressing only those deformities that have not responded
to the nonoperative treatment that has been employed.
Controversy surrounds the age at which clubfoot surgery
should be performed. The argument for early surgery and
realignment is that it allows for better remodeling of the carti-
lage anlage. Ponseti has documented the high cellular nature of
the medial ligaments in the infant clubfoot, and Zimny et al.
(164) have documented the presence of myofibroblasts that
might well be stimulated by early surgery, leading to a more
rigid foot and unsatisfactory outcome. Nevertheless, neonaral
surgery has been reported (214-216). The technique is demand-
ing, the results are variable, and the anesthetic risks are higher
than for the older child. This approach obviates the avoidance
of surgery that might result from manipulation and casting.
Data do not support an optimal age range during which club-
foot surgery should be performed. Most surgeons operate on
the child between ages 3 and 12 months (176, 180, 213, 217).
Anesthetic risks, difficulty with venous access, and the technical
challenge related to foot size are greater under age 6 months.

Surgical Correction of Clubfoot (Figs. 29-44

to 29-54)

General anesthesia with supplemental caudal epidural anes-
thesia has been shown to decrease the postoperative narcotic
requirement, provide good pain control for several hours after
surgery, and shorten the hospital stay (218).

The most useful type of skin incision(s) is debated, but
this is cerrainly less important than the procedures performed
under the skin, as long as all components of the deformity can
be exposed and treated safely and effectively (Fig. 29-44).

Most surgeons use the Cincinnati incision (219) because it
is extensile, cosmetic, and safe, as long as it is placed at least 1 cm
proximal to the deep posterior ankle skin crease. Lower place-
ment may risk slough of the heel pad. The Cincinnati incision
can be used for revision surgery, even crossing longitudinal scars
from previous surgery. Another approach is Carroll’s two-incision
technique (152, 180). It is safe and extensile, but less cosmetic.

The operation typically begins with heel cord lengthening
and posterior release of the ankle and subtalar joints, with release
of the calcaneofibular ligament (Figs. 29-45 to 29-50).

Residual cavus, adductus, and varus require a plantar-
medial release that starts with release of the plantar fascia and
the three origins of the abductor hallucis muscle from the
calcaneus (Figs. 29-11, 29-51).

If the rtalonavicular joint is not normally aligned
at this point, the posterior tibial tendon is lengthened
(Figs. 29-12, 29-51 to 29-53).

If still not aligned, the talonavicular joint capsule is
released judiciously, starting medially and carefully progressing
plantar and dorsal. Once there is a straight talus—first metatar-
sal angle visualized on minifluoroscopy, no further release is
necessary. Excessive release of the talonavicular joint can lead
to unrecoverable subluxation/dislocation and must be avoided
(Figs. 29-12, 29-51 to 29-53).

The interosseous talocalcaneal ligament is always left
intact. Percutaneous releases of the flexor hallucis longus and

flexor digitorum longus (FDL) tendons at the base of the toes
or supramalleolar lengthenings of these tendons are prefer-
able to lengthening these tendons in the midfoot. Finally, the
posterior tibial and Achilles tendons are repaired under slight
tension with the joints in anatomic alignment to avoid post-
operative weakness (Fig. 29-54).

Debate surrounds the need for internal fixation with wires.
Procedures thar involve more extensive capsular releases tend to
require fixation. One of the many challenges of wire fixation is
the inability to accurately defermine the proper alignment of
the bones and joints. There is minimal ossification of the tarsal
bones in infants, so the accuracy of radiographic analysis is mar-
ginal at best. Pinning in a poor alignment is perhaps as likely as
pinning in the anatomic position. I personally do not use wire
fixation, but instead depend on sufficient, but not excessive, soft-
tissue releases and fluoroscopicguidance to produce proper joint
alignment. Others prefer internal fixation.

Before closure of the wound, some steps should be taken
to minimize the bleeding in the foot because this can cause
considerable swelling, which may necessitate splitting or
removal of the cast. Release the tourniquet and achieve wound
hemostasis before closure. Approximate the subcutaneous
tissues with interrupted absorbable sutures, and approximate
the skin edges with a running subcuticular absorbable suture,
such as 4-0 Monocryl.

Apply a solid long-leg cast with the foot in the fully cor-
rected position and with the knee bent 90 degrees and the
thigh—foot angle set at 45 degrees ourward. Attempts at early
motion with a hinged cast, as advocated by McKay (154, 178),
have not been widely urilized. At 6 weeks, the cast and the pins,
if urilized, are removed in the office. Another long-leg cast is
applied and maintained for 4 to 6 weeks, depending on the age
of the child. After the final cast is removed, there are options
for maintaining deformity correction. One is to utilize a FAB,
as is used in the Ponseti methiod after cast correction. Another
option is to use an ankle—foot orthosis in an overcorrected posi-
tion, either day and night or at nighttime only. Generally speak-
ing, special shoes are not required, but the use of arch supports
or simple shoe modifications may be of benefit in selected cases.

In a severe clubfoot that has not responded well to casting,
it may not be possible to immediately approximate the edges
of the Cincinnati incision with the foot in the fully corrected
position without compromising the circulation of the skin. It
has been suggested to leave the skin edges separated with the
foot in the fully corrected position and allow for wound clo-
sure by secondary intent (220). Alternatively, the skin edges
can be approximated (with qr without a pin inserted across
the talonavicular joint), the cast can be applied with the foot
in plantar flexion, and the foot can be manipulated safely into
further dorsiflexion during a cast change under anesthesia 1 ro
2 weeks later (175-177, 219).

Surgical Complications and Their Management. The
laundry list of operative complications was mentioned earlier.
The approach to management of some of the postoperative
deformities will now be discussed.

Text continued on page 1439
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Surgical Correction of Clubfoot (Figs. 29-44 to 29-54)

FIGURE 29-44. Surgical Correction of Clubfoot. The incisions used for clubfoot surgery vary widely and are more
numerous than can be described here. All have been used successfully, but what is done beneath the incision is far more
important to the result than the incision itself. Turco (175) described a straight incision that ran from the base of the first
metatarsal, under the medial malleolus, until it reached the Achilles tendon (A). He pointed out that a proximal extension
of the incision along the Achilles tendon was contraindicated and that no undermining of the wound should be done.
Ignoring these two admonitions has led to many wound problems. Crawford et al. (219) described an incision popularized
by Giannestras in Cincinnati (B). This transverse incision begins on the medial side of the foot, over the naviculocuneiform
joint. From there, the incision passes posteriorly to cross just beneath the tip of the medial malleolus. It continues across
the back of the ankle at least 1cm proximal to the posterior heel crease and continues laterally to pass under the lateral mal-
leolus, ending at the sinus tarsi. Although some surgeons have abandoned this incision because of wound complications,
many more report using it routinely without problems. It is my incision of choice. Some surgeons prefer to use two incisions:
one posterior and one medial, with a third incision laterally over the calcaneocuboid joint, if this is necessary. Carroll {152)
has described a medial incision with three limbs (C). The center of the calcaneus, the front of the medial malleolus, and the
base of the first metatarsal form a triangle. The center part of this incision is parallel to the base of the triangle, whereas
the proximal part angles toward the center of the heel and the distal part crosses over the dorsum of the foot. The posterior
incision {not shown) runs from a point in the midling about 4 ¢cm above the tibiotalar joint obliquely to a point midway
between the Achilles tendon and the lateral malleolus. ‘
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FIGURE 29-45. The patient is positioned prone for the clubfoot operation. The foam head cradle used by anesthesiologists
to support the head serves as an excellent support for the prone infant. The foot can be raised with a folded sheet underneath
it to allow better access to it. The skin is divided sharply down to the Achilles tendon. It is important to preserve the sheath
of the tendon. This is best accomplished by leaving the sheath attached to the subcutaneous tissue: Therefore, the incision in
the skin and subcutaneous tissue is carried directly down onto the tendon, passing through its filmy sheath. Then the tendon
is exposed circumferentially by gently teasing its sheath away with a small elevator. A large amount of proximal exposure
can be achieved by placing the blade of a Senn or Langenbeck retractor proximally and pulling upward while “toeing in”
on the retractor. Divide the tendon in a Z fashion. This starts proximally with a cut in the middle of the tendon. It should
be sufficiently long because it is often surprising how much length is needed in a severe clubfoot. When the knife reaches
the calcaneus, it is turned medially to detach the medial half of the tendon from the calcaneus. The medial half is detached
to lessen the varus force. With the Senn retractor elevating the skin proximally, the lateral half of the tendon is detached
proximally. Both halves are dissected free. Sutures can be passed through the free end of both halves to act as handies to
aid with later repair.
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FIGURE 23-46. The next step is to open the deep posterior compartment, a distinct anatomic compartment that can be
opened by incising it with a knife. Starting proximally, the fat under the Achilles tendon is sharply incised in a longitudinal
straight line. As this incision is deepened, the fascial boundary of the compartment is encountered and, beneath it, more
fat in the posterior compartment. Often, after this incision is completed, the anatomic structures in the posterior compart-
ment come instantly into view (A). In the severe clubfoot, the normal anatomic relationships may not be appreciated. In
such cases the incision may come down directly over the posterior tibial nerve, as illustrated here. Note the flexor hallucis
longus just lateral to the nerve. This structure is the first landmark to identify in the posterior compartment and is easily
recognized as the only tendon passing behind the medial malleolus in which the muscle belly extends this low. This is easily
remembered as the only muscle with “beef at the heel.” A small periosteal elevator is used to dissect beneath this muscle,
staying in close contact with the posterior capsule. This dissection is continued around the medial side of the ankle as far
as the posterior aspect of the medial malleolus. The dissection is facilitated by opening the sheath of the flexor hallucis
longus tendon longitudinally until the sustentaculum tali is encountered. This is the point at which the tendon can no longer
be seen and is the landmark that identifies the subtalar joint, as that joint is immediately adjacent to the sustentaculum tali.
This early and definitive identification of the subtalar joint helps ensure subsequent proper identification of the ankle joint
which is often difficult, especially in severe deformities. The neurovascular bundle is elevated with the fatty tissue around
it. A vessel loop can be used to gently retract the bundle. if a plantar release will be performed later in the procedure, it
is easiest to dissect the neurovascular bundle out at this point to facilitate its exposure from the medial incision. A Senn
or Langenbeck retractor can be used to retract all these structures, giving a clear view of the posterior capsules from the
midline to the medial malleolus {B). Allowing the foot to go into plantar flexion makes this exposure even easier.
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FIGURE 29-47. The lateral side of the capsules must now be exposed in the same manner. This is most easily accom-
plished by incising the fascia over the peroneal muscle bellies. These muscles are enveloped in fat and fascia lateral to
the flexor hallucis longus, whose muscle belly is shown exposed along the neurovascular bundle. After the muscle tissue
is identified, a scissors is used to open this fascial envelope around the peroneal muscles and tendons {A). This incision
should be carried to the point where the peroneal tendons curve under the lateral malleolus so that these tendons can be
retracted sufficiently to permit a complete division of the calcaneofibular ligament, which lies beneath the peroneal tendon
sheath (B). This completes the exposure of the posterior aspect of the tibiotalar and subtalar joints.
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FIGURE 29-48. The next step is to open the posterior joints. In a severe clubfoot, the posterior edge of the calcaneus
may be in direct contact with the posterior border of the tibia, obscuring the talus. To facilitate this exposure, the fibrofatty
tissue over the posterior aspect of the joints is sharply excised with a knife. The subtalar joint, which has already been iden-
tified following release of the flexor hatlucis longus tendon sheath down to the sustentaculum tali, can be released from
medial to lateral with a scalpel or scissors. The peroneal tendons are retracted and the incision in the capsule is continued
around the lateral side, including release of the calcaneofibular ligament.
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FIGURE 29-49. The tibiotalar joint can be identified proximal to the subtalar joint by palpation and inspection while the
foot is plantar and dorsiflexed. The fibrofatty tissue is first excised with a knife, and then the scissors is inserted with one
blade in the joint and the other outside the joint. The capsule is opened around the medial side until the FDL tendon is
identified. Two notes of caution: ensure that the neurovascular structures are retracted and go slowly behind the medial
malleolus to avoid dividing the FDL and posterior tibial tendons and the deep deltoid ligament. As the foot is dorsiflexed,
the dome of the talus comes into view. Cutting the talofibular ligament usually makes the largest difference in the amount
of dorsiflexion that is obtained.
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FIGURE 29-50. Although many illustrations of clubfoot surgery show the ligaments of the posterior capsule as distinct
structures, the surgeon rarely sees them this way because they are merely condensations of the continuous posterior cap-
sule. Occasionally, the posterior talofibular ligament and the calcaneofibular ligament stand out, the latter appearing like
a tendon. The geographic cuts in the posterior capsule of the tibiotalar and subtalar joints divide the ligaments as shown:
the posterior tibiotalar ligament {4), the posterior talofibular ligament (B), the tibiofibular ligament {C). the calcaneofibular
ligament {0), and the deltoid ligament (E). The deltoid ligament consists of several parts. One part of the deltoid ligament,
referred to as the deep deltoid ligament (anterior tibiotalar part of the deltoid ligament), is attached to the talus and, in
the opinion of many surgeons, should not be divided in order to avoid the complication of lateral subluxation of the talus.
Division of this part of the deltoid ligament is avoided by limiting the capsulotomy of the tibiotalar joint up to the posterior
aspect of the medial malleolus. If it is desired to divide this portion of the deltoid ligament as a part of the operation, as is
done in the procedure described by Goldner (191), it should be repaired.







