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Abstract

Background Tibialis anterior tendon transfer surgery
forms a part of Ponseti management for children with
congenital talipes equinovarus who, after initial correction,
present with residual dynamic supination. Although retro-
spective studies support good outcomes, prospective
longitudinal studies in this population are lacking.
Questions/purposes We assessed strength, plantar load-
ing, ROM, foot alignment, function, satisfaction, and
quality of life in patients with clubfoot that recurred after
Ponseti casting who met indications for tibialis anterior
tendon transfer surgery, and compared them with a group
of patients with clubfoot treated with casting but whose
deformity did not recur (therefore who were not indicated
for tibialis anterior tendon transfer surgery).
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Methods Twenty children with idiopathic congenital
talipes equinovarus indicated for tibialis anterior tendon
transfer surgery were recruited. Assessment at baseline
(before surgery), and 3, 6, and 12 months (after surgery)
included strength (hand-held dynamometry), plantar load-
ing (capacitance transducer matrix platform), ROM
(Dimeglio scale), foot alignment (Foot Posture Index©),
function and satisfaction (disease-specific instrument for
clubfoot), and quality of life (Infant Toddler Quality of
Life QuestionnaireTM). Outcomes were compared with
those of 12 age-matched children with congenital talipes
equinovarus not indicated for tibialis anterior tendon
transfer surgery. Followup was 100% in the control group
and 95% (19 of 20) in the tibialis anterior transfer group.
Results At baseline, the tibialis anterior tendon transfer
group had a significantly worse eversion-to-inversion
strength ratio, plantar loading, ROM, foot alignment, and
function and satisfaction. At 3 months after surgery,
eversion-to-inversion strength, plantar loading, and func-
tion and satisfaction were no longer different between
groups. Improvements were maintained at 12 months after
surgery (eversion-to-inversion strength mean difference,
8% body weight; 95% CI, —26% to 11%; p = 0.412;
plantar loading, p > 0.251; function and satisfaction, p =
0.076). ROM remained less and foot alignment more
supinated in the tibialis anterior tendon transfer group
between baseline and followup (p < 0.001, p < 0.001).
Conclusions Tibialis anterior tendon transfer surgery
was an effective procedure, which at 12-month followup
restored the balance of eversion-to-inversion strength
and resulted in plantar loading and function and satis-
faction outcomes similar to those of age-matched
children with congenital talipes equinovarus who after
Ponseti casting were not indicated for tibialis anterior
tendon transfer.
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Level of Evidence Level III, therapeutic study. See
Instructions for Authors for a complete description of
levels of evidence.

Introduction

Tibialis anterior tendon transfer is part of the Ponseti
management for congenital talipes equinovarus, which,
when indicated, seeks to decrease the likelihood of future
recurrence of the deformity [8, 11, 12, 14, 16]. The deci-
sion to recommend surgery is made by observation of
dynamic supination during gait and a manually tested
imbalance between inversion and eversion strength [12].

Although long-term retrospective data have shown good
outcomes after tibialis anterior tendon transfer surgery, the
majority of trials include patients who have undergone
various treatments, including serial plaster casting, and soft
tissue and bony surgical procedures [6, 10, 13, 23]. Fur-
thermore, it is unknown whether improvements after
tibialis anterior tendon transfer surgery result in outcomes
comparable to those of children with congenital talipes
equinovarus who do not require this surgery.

We therefore assessed strength, plantar loading, ROM,
foot alignment, function, satisfaction, and quality of life in
patients with clubfoot that recurred after Ponseti casting
who met indications for tibialis anterior tendon transfer
surgery, and compared them with those of a group of
patients with clubfoot treated with casting and but whose
deformity did not recur (therefore who were not indicated
for tibialis anterior tendon transfer surgery). We also
compared the abovementioned end points before and after
surgery in the tendon transfer group.

Patients and Methods

After institutional ethics board approval, a prospective case-
control cohort study of children with idiopathic congenital
talipes equinovarus before and after tibialis anterior tendon
transfer was performed. Sample size was estimated with a
power of 80% (o = 0.05). Based on clinical experience, the
sample size was calculated to detect a difference between
groups at 12 months’ followup of 50% (SD, 35%) in restora-
tion of eversion-to-inversion muscle strength imbalance. With
a total dropout and noncompliance rate of 10%, a minimum
sample size of 12 participants in each group was estimated.

Patients and Surgical Indications

Indications for tibialis anterior transfer surgery, for the
purposes of this study, were observation of a supinated foot

during the swing phase of gait with initial weightbearing on
the lateral border of the foot. The control group comprised
age-matched patients who did not present with dynamic
supination (and therefore were deemed not to require tib-
ialis anterior tendon transfer). Patients with comorbidities,
complex or atypical congenital talipes equinovarus, and
prior foot surgery (other than Achilles tenotomy) were
excluded.

Between August 2009 and October 2010, 21 patients (26
feet) met the study inclusion criteria and underwent tibialis
anterior transfer surgery. All were invited to participate; of
those, 20 patients (24 feet; 95%) agreed, were enrolled, and
underwent the surgery.

An age-matched control group consisted of 12 patients (18
feet) with idiopathic congenital talipes equinovarus who were
treated previously by Ponseti casting and showed acceptable
compliance of the bracing regime. These patients did not meet
indications for tibialis anterior tendon transfer surgery but
were invited and agreed to participate in the study.

The average age of the patients at baseline was 50.5
months (tibialis anterior tendon transfer group, 53 + 10
months; nontibialis anterior tendon transfer group, 48 4+ 12
months) (Table 1). In both groups, more right feet were
included and there were more boys than girls. One child in
the tibialis anterior tendon transfer group was lost to fol-
lowup after baseline assessment. All children in the
nontibialis anterior tendon transfer group attended every
followup. In the tibialis anterior tendon transfer group, 18
of 20 attended the 3- and 6-month followups and 19 of 20
attended the 12-month followup (Fig. 1). Owing to tech-
nical complications, not all patients could do the plantar
loading assessment.

Serial Casting

Of the 20 patients who underwent tibialis anterior tendon
transfer surgery, 14 underwent repeat Ponseti serial plaster
casting for secondary structural deformity before surgery.
A combination of long and short leg casts were changed
weekly until abduction and dorsiflexion were 30° or greater
or a plateau in range was reached. Casts were removed 1 to
2 weeks before surgery and baseline assessment was con-
ducted immediately before surgery.

Tibialis Anterior Tendon Transfer Procedure

All surgical procedures were performed by two surgeons
(MB, PG) at the same hospital using a technique similar to
that described by Thompson et al. [23]. In all but one foot,
the tibialis anterior tendon was wholly transferred to the
lateral cuneiform, attached via a whipstitch suture passed
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Table 1. Patient characteristics

Group Number Age at initial Males/females Presurgery casting Number of Foot

of patients presentation (months)* (number of patients) (number of patients) bilateral cases (right/left)
TATT 20 53+ 10 16/4 14 6 11/9
Non-TATT 12 48 + 12 11/1 NA 6 9/3

* Values are expressed as mean £ SD; TATT = tibialis anterior tendon transfer; NA = not applicable.

Fig. 1 A flowchart for the study
is shown.

Eligible TATT group
(N =21 children; 26 feet)
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through a drill hole and sutured over a sponge and button in
the sole of the foot. In the remaining foot, the tendon was
wholly transferred to the intermediate cuneiform. Five feet
required a posterior lengthening procedure for equinus
deformity (indicated when there was less than 10° hindfoot
dorsiflexion), which included soft tissue lengthening (five
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patients, five feet) and additional posterior ankle capsu-
lotomy, subtalar capsulotomy, and division of the
calcaneofibular ligament (three patients, three feet). Post-
operatively, all but one foot were placed in a short leg cast
in maximum dorsiflexion. The patients were nonweight-
bearing for 3 weeks and then weightbearing as tolerated for
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an additional 3 weeks. The final child wore a long leg cast
(maximum abduction and dorsiflexion, knee 90°) for 6
weeks with the same weightbearing protocol. Casts were
removed 6 weeks after surgery.

Bracing

One child was prescribed a night knee-ankle-foot orthosis
after removal of the postsurgical cast as an additional pre-
caution to prevent future relapse, and another child in the
nontibialis anterior tendon transfer group wore a knee-ankle-
foot orthosis at night previously prescribed after relapse.

Outcome Measures

Isometric foot muscle strength was assessed using a hand-held
dynamometer (CIT Technics, Groningen, The Netherlands)
using the reliable method described by Rose et al. [21]. Ankle
inversion, eversion, dorsiflexion, and plantar flexion strength
were measured using the “make” test, whereby the assessor
holds the dynamometer stationary while the child exerts
maximal force against it. Three trials were taken, normalized
to body weight, and then averaged to produce a final strength
score (expressed as percentage of body weight [% BW]).

Plantar loading was assessed using a capacitance transducer
matrix platform (EMED-AT®; Novel GmbH, Munich, Ger-
many). Data were collected using the midgait protocol where
patients took a minimum of five barefoot steps at a self-selected
pace before striking the platform [1]. Trials were excluded if
there was obvious targeting of the pressure platform or if the
pace was not representative of their normal gait. Three suc-
cessful trials were recorded from each foot, averaged, and
divided into medial and lateral regions (50%) for analysis.

Passive ROM was assessed in a standardized way using
the classification of clubfoot (Dimeglio scale) [4], and foot
alignment was assessed in standing using the Foot Posture
Index® (Anthony Redmond, University of Leeds, Leeds,
West Yorkshire, UK) [19, 20].

All patients were assessed at baseline (before surgery)
and 3, 6, and 12 months after surgery by a physiotherapist
(KG) with 9 years of experience.

Function and satisfaction were assessed using the disease-
specific instrument for clubfoot questionnaire [3, 22], and
quality of life was assessed using the Infant Toddler Quality of
Life Questionnaire™ (www.healthact.com/itqol.php) [18].

Statistical Analysis

Descriptive statistics were calculated to characterize the
study sample in SPSS™ v 21 (SPSS Inc, Chicago, IL, USA).
In bilateral cases, one side was randomly selected for

inclusion (computer number generation) to satisfy the
independence requirement for statistical analysis [15].
Therefore, the tibialis anterior tendon transfer and nontibi-
alis anterior tendon transfer groups included 20 patients (20
feet) and 12 patients (12 feet), respectively. Independent t-
tests were performed to compare groups and paired t-tests
were performed to identify changes in the tibialis anterior
tendon transfer group. For data not normally distributed
(Kolmogorov-Smirnov test), corresponding Mann-Whitney
U and Wilcoxon signed-rank tests were used. Factors asso-
ciated with surgical outcome were normally distributed and
analyzed using Pearson product-moment correlation coef-
ficient. A p value less than 0.05 was considered significant.

Results
Strength

Before surgery, eversion strength was weaker in the tibialis
anterior tendon transfer group compared with the control group
(mean difference, —11% BW; 95% CI, —16% to —7%; p <
0.001), whereas inversion strength was not significantly dif-
ferent between groups (Table 2). Additionally, there was an
imbalance of eversion-to-inversion strength in the tibialis
anterior tendon transfer group compared with the nontibialis
anterior tendon transfer group (mean difference, —44% BW;
95% CI, —58% to —29%; p < 0.001). Three months after sur-
gery, adecline in inversion strength (mean difference, 3% =+ 0%
BW) and an improvement in eversion strength were observed
(mean difference, 4% + —2% BW), such that imbalance of
eversion-to-inversion strength no longer was different between
groups (Fig. 2). Between 3 and 6 months after surgery, recovery
of inversion strength was observed (mean difference, 1% + 0%
BW), while additional gains in eversion strength also were seen
(mean difference, 2% 4 0% BW) and the ratio of eversion-to-
inversion strength remained similar between groups. Improve-
ments were maintained at 12 months after surgery. Children
with greater imbalance of eversion-to-inversion strength at
baseline showed greater improvement 12 months after surgery
(r = —0.634; p=0.004) (Fig. 3).

Dorsiflexion and plantar flexion strength were similar at
baseline and remained so at 3, 6, and 12 months after surgery.

In the five patients (five feet) who underwent additional
posterior lengthening procedures, plantar flexion strength
was maintained between baseline and 12 months followup
(mean difference, +9% BW).

Plantar Loading

At baseline, the tibialis anterior tendon transfer group had
lower peak pressure and maximum mean pressure beneath
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Fig. 2 A graph shows the eversion and inversion strength of the
tibialis anterior tendon transfer group at baseline and during 12
months after tibialis anterior tendon transfer. There was an initial
decline of inversion strength at 3 months after surgery and subsequent
recovery and maintenance at 6 and 12 months after surgery.
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Fig. 3 A graph shows the correlation of change in eversion-to-
inversion ratio during 12 months to baseline eversion-to-inversion
ratio in the tibialis anterior tendon transfer group. Worse imbalance of
inversion-to-eversion ratio at baseline correlated with greater
improvement in balance after tibialis anterior tendon transfer surgery
(r = —0.63; p = 0.004). TATT = tibialis anterior tendon transfer.

the medial side of the foot (p < 0.043) and the total contact
area was less compared with that of the nontibialis anterior
tendon transfer group (mean difference, —8 cm?; 95% CI,
—16to —1; p = 0.033). There were no differences between
groups at 3, 6, and 12 months after surgery (Table 3).

ROM

At baseline, Dimeglio scores [4] were higher in the tibialis
anterior tendon transfer group (median difference, 2; 95%
CIL, 1-3; p = 0.001) and remained so at 3 (median differ-
ence, 1; 95% CI, 0-3; p = 0.009), 6 (median difference, 2;

95% CI, 1-3; p = 0.001), and 12 (median difference, 2;
95% CI, 1-3; p < 0.001) months after surgery (Table 2). At
baseline, the degree of abduction and dorsiflexion were less
in the tibialis anterior tendon transfer group (p = 0.05, p <
0.001) and remained so at 3 (p = 0.02, p = 0.007), 6 (p =
0.01, p = 0.003), and 12 (p = 0.002, p = 0.02) months after
surgery. In the five patients (five feet) who underwent
additional posterior lengthening procedures, an improve-
ment in maximum dorsiflexion was seen between baseline
and 3 months (mean difference, 15° & 2°). A decline was
observed between 3 and 6 months (mean difference, —3° 4
1°) and between 6 and 12 months (mean difference, —3° +
3°) after surgery. The 15 patients (15 feet) who did not
undergo posterior lengthening showed a similar degree of
dorsiflexion between baseline (15° + 7°) and 12 months
after surgery (17° + 6°) (p = 0.137).

Foot Alignment

At baseline, the Foot Posture Index® identified a more
supinated foot posture in the tibialis anterior tendon
transfer group (mean difference, —3.9; 95% CI, —6.4 to
—1.3; p = 0.005) than in the nontibialis anterior tendon
transfer group. This difference remained at 3 (mean dif-
ference, —2.6; 95% CI, —4.5 to —0.7; p = 0.009), 6 (mean
difference, —3.2; 95% CI, —5.3 to —1.2; p =0.003), and 12
(mean difference, —3.7; 95% CI, —5.6 to —1.8; p < 0.001)
months after surgery (Table 2).

Function and Satisfaction

At baseline, the tibialis anterior tendon transfer group
scored higher (worse) on the disease-specific instrument for
clubfoot than the nontibialis anterior tendon transfer group
(mean difference, 5; 95% CI, 1-8; p = 0.008). Scores no
longer were significantly different between groups at 3, 6,
and 12 months after surgery (Table 2).

Quality of Life

The Infant Toddler Quality of Life Questionnaire™ [18]
was not different between groups for any domain at base-
line (p > 0.311). Overall health was perceived as higher in
the tibialis anterior tendon transfer group than in the non-
tibialis anterior tendon transfer group at 3 months after
surgery (median difference, 15; 95% CI, 0-15; p = 0.01)
but was comparable at 6 (p = 0.30) and 12 (p = 0.90)
months after surgery. The physical abilities of the tibialis
anterior tendon transfer group were perceived to be less
at 6 months after surgery (median difference, 0; 95% CI,
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12 months

6 months

3 months

Baseline

Table 3. Plantar pressure

Variable

@ Springer

p value

TATT p value Non-TATT TATT p value Non-TATT TATT p value Non-TATT TATT
group group group

Non-TATT
group

group

group

group

group

(n=18)

(n = 12)

n=17)

(n=12)

(n=17)

(n =10)

(n = 20)

(n = 12)

0.251

73 (10) 69 (10)

0.286

65 (10)

0.376 69 (11)

65 (12) 62 (9)

0.033"

58 (10)

66 (11)

Contact area (cm?)

Peak pressure (kPa)

0.887

226 (67)
189 (67)
204 (60)

221 (115)
175 (56)
152 (90)

0.763

196 (75)
164 (72)
181 (62)

188 (60)
179 (53)
154 (50)

0.145
0.098

1

156 (49)
134 (35)
127 (73)*

188 (59)
164 (55)
154 (62)

0.036"

157 (54)
129 (33)
151 (52)

200 (55)

Total

0.006"
0.468

0.626

0.546
0.215

185 (55)
165 (56)

Maximum mean pressure (kPa)

Medial
Lateral

0.570

0.524

74 (21)
59 (21)
67 (17)

68 (13)
63 (11)
57 (14)

0.497

73 (23)
61 (25)
65 (18)

67 (18)
64 (19)
50 (9)

0.138
0.184
0.880

61 (17)

50 (10)

73 (26)
59 (24)
59 (24)

0.374

63 (21)
51 (14)

60 (21)

69 (13)
63 (14)
55 (13)

Total

0.475

0.642

0.025"
0.423

Medial
Lateral

0.122

0.012"

48 (31)*

TATT = tibialis anterior tendon transfer; values are expressed as mean (standard deviation) unless stated; * median (interquartile range); “p < 0.05.

—3 to 0; p = 0.025) but had recovered by 12 months after
surgery (p = 0.765). All other domains were not signifi-
cantly different after surgery.

Adverse Events

Two patients experienced relapse after tibialis anterior
tendon transfer during the followup period. Both had
undergone Ponseti serial casting for structural deformity
before surgery and neither had posterior lengthening as
part of their tibialis anterior tendon transfer procedure. The
first patient had relapses of equinus deformity at 6 and 12
months after surgery. This was the only patient who had a
decline in eversion-to-inversion balance after tibialis
anterior tendon transfer. The second patient had a relapse
of equinus and adduction deformity at 6 months after tib-
ialis anterior tendon transfer. All relapses were treated with
additional Ponseti serial casting followed by night bracing
with a knee-ankle-foot orthosis. There were no relapses in
the nontibialis anterior tendon transfer group during the 12-
month followup period. There were no other adverse
events.

Discussion

Tibialis anterior tendon transfer has been documented as a
treatment option for congenital talipes equinovarus since
the 1940s [7] and forms part of the Ponseti management
[17]. The current evidence base for tibialis anterior tendon
transfer includes a cadaveric biomechanical study [9],
retrospective chart reviews [14, 23], a cross-sectional trial
[6], or cohorts who had previous surgery [12]. However,
prospective evidence of efficacy is lacking. In the context
of a prospective, comparative study, we assessed strength,
plantar loading, ROM, foot alignment, function, satisfac-
tion, and quality of life in patients with clubfoot that
recurred after Ponseti casting who met indications for
tibialis anterior tendon transfer surgery. We compared
these patients with a group of patients with clubfoot treated
with casting but whose deformity did not recur (therefore
who were not indicated for tibialis anterior tendon transfer
surgery). We also compared the abovementioned end
points before and after surgery for the tendon transfer
group.

There are some limitations to this study. First, our trial
is limited by small patient numbers; larger trials will
improve precision of the findings. Second, the 12-month
followup might not have captured all recurrences; longer
followup will be important. Third, although all patients
reported compliance with the Ponseti technique, this can-
not be objectively confirmed. Fourth, although blinding of
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the assessor was not possible (owing to postoperative
scars), blinding in future trials will reduce potential bias.
Finally, 14 of the 20 patients required Ponseti serial casting
before surgery. These patients may have had reduced
strength and altered gait when casts were removed. To
minimize these effects, but without compromising gains in
ROM, casts were removed at least 1 week before baseline
assessment.

Consistent with our findings, improvements of eversion
strength after tibialis anterior tendon transfer surgery have
been reported, however this has not been documented after
Ponseti treatment [6, 12, 23]. In a retrospective review of 55
patients (71 congenital talipes equinovarus feet), Kuo et al.
[12] noted an improvement of eversion strength of 1.5
grades according to the Jones classification at an average of
8.8 years after tibialis anterior tendon transfer surgery.
Thompson et al. [23] reviewed muscle balance after tibialis
anterior tendon transfer surgery using an independent
assessment that graded postoperative muscle balance as
good (full restoration), fair (partial restoration), or poor (no
improvement). At 4.3 years after tibialis anterior tendon
transfer surgery, they found 87% had good results, 13% had
fair results, and 0% had poor results. To our knowledge, our
study is the first to quantify muscle strength balance using a
hand-held dynamometer in patients with congenital talipes
equinovarus. Hand-held dynamometry has superior reli-
ability and accuracy compared with manual muscle testing
[5], has proven validity in other pediatric populations [2],
and can be used in children as young as 2 years [21]. We
found that the significant imbalance of eversion-to-inver-
sion strength at baseline in the tibialis anterior tendon
transfer group was no longer present at 3 months after
surgery. However, the improvement appears to be partially
attributable to a transient weakness of inversion after sur-
gery. At 6 months after surgery, recovery of inversion
strength was observed and muscular balance was achieved
through ongoing improvement in eversion strength.

To our knowledge, our study is the first to compare
plantar pressure outcomes between children with congen-
ital talipes equinovarus who did and did not undergo
tibialis anterior tendon transfer surgery. Tulchin et al. [24]
reported plantar pressures in 30 children (37 feet) with
congenital talipes equinovarus before and after tibialis
anterior tendon transfer compared with healthy age-mat-
ched controls. After surgery, they found normalization of
contact area and contact time in the hindfoot and a medial
shift in peak pressure from the lateral forefoot to the first
metatarsal. Our study showed similar significant differ-
ences between tibialis anterior tendon transfer and
nontibialis anterior tendon transfer groups at baseline.
Improvements in medial peak pressure, maximum mean
pressure, and contact area observed 3 months after surgery
were sustained at the 6- and 12-month followups.

Dimeglio scores were significantly different at baseline
between the two groups and did not improve significantly
after surgery. Previous studies have noted improvements in
passive ROM after tibialis anterior tendon transfer; how-
ever, many patients in these trials had undergone additional
major surgical procedures, including joint releases and
osteotomies [12, 13]. It is unknown whether the preexisting
loss in ROM in the tibialis anterior tendon transfer group is
a result of the muscular imbalance or if it represents a more
severe form of congenital talipes equinovarus.

The Foot Posture Index® is a screening tool for mea-
suring standing static foot alignment [20]. It has not been
used previously in the congenital talipes equinovarus
population. The Foot Posture Index® identified a signifi-
cant difference between groups at baseline and therefore
may be a useful tool in screening children for tibialis
anterior tendon transfer surgery. However, the ongoing
significant differences after surgery did not reflect the
improvements seen in plantar pressure and strength, sug-
gesting that the Foot Posture Index® is not sensitive enough
to detect change after this surgery or that an underlying
deformity may persist in this population.

To our knowledge, ours is the first study to explore the
use of the disease-specific instrument for clubfoot as a
reassessment tool in children before and after tibialis
anterior tendon transfer. We found that children awaiting
tibialis anterior tendon transfer had worse function and
satisfaction than children not undergoing tibialis anterior
tendon transfer surgery. Dietz et al. [3] reported that chil-
dren who previously underwent joint-sparing surgery had
better disease-specific instrument outcomes than children
who underwent joint invasive surgery. Total disease-spe-
cific instrument scores of the tibialis anterior tendon
transfer group at 12-month followup were similar to those
of the joint-sparing surgery group reported by Dietz et al.
(p = 0.379).

Quality of life in children in the tibialis anterior tendon
transfer and nontibialis anterior tendon transfer groups
were not significantly better compared with previously
published norm data of children of the same age (p >
0.074) [18]. However, the Infant Toddler Quality of Life
Questionnaire™ does not interrogate for advanced gross
motor skills, such as high-intensity exercise, and may have
resulted in a ceiling effect and thus no difference between
the groups. Measures which include high-functioning
activities may provide a more accurate assessment of
function in this population.

Two participants in the tibialis anterior tendon transfer
group experienced relapse during the followup period.
Although we did not think either patient required additional
posterior lengthening procedures, it is possible that relapse
may have been related to an underlying equinus deformity.
Undiagnosed neuromuscular disorders have been cited as a
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cause for relapse after tibialis anterior tendon transfer but
were not identified in either of these patients [14].

We report a 12-month prospective clinical trial evalu-
ating the outcomes of 20 children with congenital talipes
equinovarus undergoing tibialis anterior tendon transfer
compared with 12 age-matched children with congenital
talipes equinovarus who were treated with Ponseti casting
and who did not meet indications for tibialis anterior
transfer. Patients who underwent tibialis anterior tendon
transfer surgery showed dynamic imbalance and reduced
function before surgery compared with patients who did
not require tibialis anterior tendon transfer. At 12 months,
these outcomes were not significantly different between
groups. Persistent differences in foot alignment and passive
range of movement, and documentation of two recurrences,
suggest that an underlying deformity may be present in this
population. Larger prospective trials using reliable and
valid outcome measures are required to accurately docu-
ment mid- and long-term outcomes of this population.
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