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Correction of residual metatarsus adductus
deformity following ponseti management of
idiopathic clubfoot in toddlers by tibialis anterior

tendon transfer

Abstract

Background: Ponseti technique becomes a gold standard treatment for correction of
idiopathic clubfoot and widely reports to provide reliable results. However, a relapsed
deformity may occur owing to imbalance of strong tibialis anterior and weak its antagonist
resulting in dynamic metatarsus adductus deformity of forefoot. The aim of this study
is reporting the results of our experience regarding tibialis anterior tendon transfer for
correction of previous deformity.

Patients and methods: In this prospective case series study, 21child (9 females) with
residual dynamic metatarsus adductus following treatment of idiopathic congenital talipes
equinovarus utilizing Ponseti technique treated by transfer of tibialis anterior tendon into
third cuneiform bone. Evaluation comprised clinical, appearance, radiological assesment
and complications.

Results: Mean follow-up 23.4 months and mean age of patients 35.3months. All transferred
tendons healed properly without major complications. Clinically; Dimeglio Score improved
from 5.8 preoperative to 1.3 postoperative and the clinical appearance according to Garceau
and Palmer improved from 2.8 to 3.4.No major complications or correction loss developed
in any case.

Conclusion: Residual dynamic metatarsus adductus deformity following Ponseti
management of congenital talipes equinovarus can be corrected efficiently and simply by
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Introduction

Residual metatarsus adductus is one of the common sequelae
that may develop following correction of congenital club foot in
children utilizing Ponseti technique.' Its incidence varies in different
studies and may reach up to 23%.% Variable causes of relapsing of this
particular deformity may be accused involving: inadequate correction
of the original deformity (although the deformity has been reported
despite good initial correction), muscle imbalance (from a strong
supinatory action of tibialis anterior muscle and weak antagonists)
or loss of reduction.® Transfer of the anterior tibialis tendon is an
effective method for correcting this deformity in children. It was
originally described by Garceau* and later modified by Ponseti &
Smoley.® Current treatment methods describe either whole tendon

subcutaneously beneath or above the ankle retinaculum or split tendon
transfer with pros. and cons. for each method.®® At our institution we
have used the technique of transfering the whole tibialis anterior
tendon subcutaneously to the 3rd cuniform bone according to Ponseti
& Smoley® Technique, thereby maintaining its position beneath the
ankle retinaculum.

Patients and methods

Our prospective case series study was initiated after receiving
approval from the institutional ethics committee for research
in accordance with the ethical standards laid down in the 1964
declaration of Helsinki and its later amendments. Also, a written
consent had been obtained from the patient’s parents or relatives for
participating in the study. Between March 2013 and November 2015,
21 children (9females) with 37 feet and met the inclusion criteria
had been enrolled in this study. All had residual metatarsal adductus
following treatment of idiopathic club foot deformity utilizing Ponseti
technique. 16 cases had bilateral affection (32 feet) and 5 cases had
unilateral foot deformity. Mean age 37.5 months (range 37-59months).
Inclusion criteria involved: Children above 2 years age, correctable
metatarsus adductus deformity, and idiopathic club foot and
previously treated by Ponseti technique. Exclusion criteria involved:
children below 2 years, fixed non correctable deformity, associated
deformity other than metatarsus adductus, patients treated surgically
and deformity other than idiopathic club foot. Data were collected
in a predesigned proforma which included detailed history obtained
from the informants of the patient, developmental history, family

MO Orthop Rheumatol. 2017;9(1):14—12.

”IIII Submit Manuscript | http://medcraveonline.com

@ @ @ ©2017 Abdel-AAl. This is an open access article distributed under the terms of the Creative Commons Attribution License, which
oy NG permits unrestrited use, distribution, and build upon your work non-commercially.


https://crossmark.crossref.org/dialog/?doi=10.15406/mojor.2017.09.00344&domain=pdf

Correction of residual metatarsus adductus deformity following ponseti management of idiopathic

clubfoot in toddlers by tibialis anterior tendon transfer

history and history of conservative treatment and any complications
developed. On clinical examination, the foot was examined to
accurately realize the deformity present and the flexibility of foot was
also examined based on the maximum possible correction achieved
by manipulation. The follow-up period ranged from 18-30 months.
The mean preoperative Dimeglio’ score was 5.8 and the clinical
appearance according to Garceau & Palmer®was 2.7.

Surgical technique

All patients underwent routine pre-operative investigations
as required. Full clinical examination including a thorough
neurovascular assessment carried out. Standard anteroposterior and
lateral radiographs of the involved elbow taken. The patient was
placed in supine position on a radiolucent table. A third generation
Cephalosporin was administered before induction of anaesthesia.
Tourniquet was inflated after exsanguinations the limb.

Two incisions were made, one from inferior margin of extensor
retinaculum to distal insertion of the tendon aimed at detaching it
from its insertion on the medial aspect of the foot (Figure 1). Care
was taken to preserve as much length as possible by mobilizing the
entire insertion of the tendon as there could be two or three slips at
the insertion site. The tendon was dissected proximally to the ankle
retinaculum and secured with a Bunnell-type suture using a large 0
or number 1 non absorbable suture. This maintained control of the
tendon and prevented it from becoming bulbous during transfer
(Figure 2). A second incison done over the third cuneiform and the soft
tissues elevated to expose it. A hole drilled in the third cuneiform from
dorsal to plantar and the opening of the hole was widened slightly
with a large curette (Figure 3). This hole was the same diameter as the
tendon. A subcutaneous tunnel was created between the two incisions
keeping the transferred tendon underneath the extensor retinaculum of
the ankle to prevent bowstringing. Finally the tendon passed through
the drilled hole and withdrawn from the plantar surface of foot and
sutured tightly under tension outside the skin over pieces of rubber
tubing while the foot placed in the corrected position of abduction
(Figure 4). Also, the tendon sutured to the periosteum and additional
sutures taken between the soft tissues around the whole entrance and
the tendon to improve the stability of fixation. Proper haemostasis
done following deflation of tourniquet and the wounds closed. An
above knee cast with knee flexed 90° applied and the foot maximally
abducted (Figure 5).

Figure | Two incisions, one medial from inferior margin of extensor
retinaculum to distal insertion of tendon. A second incison lateral over third
cuneiform.
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Figure 2 The tendon dissected proximally to the ankle retinaculum and
secured with a Bunnell-type suture.

Figure 3 A hole drilled in the third cuneiform from dorsal to plantar.

Figure 4 The tendon passed through the drilled hole and withdrawn from the
plantar surface of foot.
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D. After cast removal anf full weight bearing One moth postoperative.

Figure 6 Case Example.

Post operative regimen

Figure 5 Above knee cast with 90 degree knee flexion. Cast maintained for 4 weeks then sutures were removed and weight
bearing short-leg cast applied for more3 weeks. Antibiotic continued
to all patients for 72 hours. All Patients discharged after postoperative
day three. All cases advised to attended outpatient clinic every week
for one month then continued at 3,6 and 12 months for 2 years. The
mean follow-up was 23.4 months (range 18-33months). The patients
were evaluated clinically through Dimeglio Score,’clinical appearance
according to Garceau and Palmer.’ Radiographic assessment was
done at last follow-up visit. Standing Antero-posterior radiographs
of both feet were taken and naviculer-first cuneiform angle measured
(indicator to amount of displacement of cuneiform. Also; calcaneal-
fifth metatarsal angle determined (indicator of hind foot-fore foot
alignment). Decrease in values of two angles represented amount
of forefoot abduction hence the amount of correction of metatarsus
adductus.

A. Child 5 years with residual left metatarsus adductus.
Results

Between March 2013 and November 2015, 21 patients with 37 feet
who satisfied the inclusion and exclusion criteria were enrolled in this
study. Age range (37-59months) with mean 35.3 months. The mean
follow-up 23.4 months (range; 18-30months) and the mean hospital
stay 2.1 days (range 2-5 days). All transferred tendons healed properly.
Statistical analysis was performed using the Wilcoxon signed-rank
test. Mean preoperative Dimeglio score was 5.8 preoperatively which
improved tol.3 postoperatively. The clinical appearance of all feet
was improved according to the criteria of Garceau and Palmer® from
a preoperative mean of 2.7 to a mean of 3.4 at the final follow up.
Radiographic evaluation revealed an average preoperative naviculo-
first cuneiform angle - 21.7° (range -30° to -17°) which had been
B. Intraoperative during tendon transfer. improved to an average -3.7° (range -15° to -7°). The average
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calcaneo-fifth metatarsal angle improved from an average -8.4° (range
-21° to - 13°) preoperatively to an average -3.1° (range -7° to 0°). No
major complications apart from 6 feet had wound healing problem.
There was no loss of correction and none of the operated feet had any
relapse.

Discussion

Residual metatarsus adductus deformity frequently occurs
following Ponseti manipulation of Idiopathic club foot. Its incidence
varies among different studies.”!® Transfer of the anterior tibialis
tendon to lateral aspect of the foot is an effective method for correcting
this deformity in children and had been recommended by many
authors. Variable technique and modifications had been proposed for
this transfer. Garceau® recommended the whole tendon transfer which
later on modified by Ponseti & Smoley.® Split tendon transfer had been
recommended later on with good results.!!

In our study, 37 feet with residual metatarsus adductus are
managed by whole tibialis anterior tendon transfer to third cuneiform
bone. The advantages of the technique (being passed behind the ankle
retinaculum) maintain the normal position of the tendon beneath the
ankle retinaculum which preserves its normal mechanics and prevents
the tendon from bowstringing when the foot is dorsiflexed. This
phenomenon minimizes the motor strength of the tendon and can
cause tendon irritation. Also, it is cosmetically acceptable without any
irritation of the overlying skin as it rubs against the shoe."* In our series
we perform surgical intervention at mean age of 35.3 months (about 3
years) before worsening of the deformity and the foot becomes stiff.
Also, the operation should be delayed till radiographic appearance of
ossific center of 3™ cuneiform (appear at about 2 years age).

The improved Dimeglio score’ and the clinical appearance
according to the criteria of Garceau® of all feet at the final follow
up proves that tibialis anterior transfer effectively corrects residual
metatarsus adductus deformity following Ponseti management for
idiopathic congenital talipes equinovarus. Radiographic evaluation
of our series shows a decrease of values of both naviculer-first
cuneiform and calcaneus-fifth metatarsal angles from preoperative to
final follow-up values. This decrease may be due to the abduction-
eversion force caused by the tendon transfer that is able to shift the
cuneiform and the whole forefoot more laterally. Also; the values of
previous angles correlated with the clinical appearance of foot as the
more negative angles the better the clinical results.'>!*

When comparing ourresults with those of other studies on tibialis
anterior tendon transfer of either the entire tendon above or below the
ankle retinaculum or the split transfer, there appear to be no marked
clinical differences despite a variety of assessments.

Laaveg' reported good clinical and functional results in a long
term follow-up study utilizing the whole tendon transfer into 3rd
cuneiform. The study has been reviewed 30 years later by Cooper
and Dietz'® who recommend that transfer of anterior tibial tendon to
third cuneiform is the most efficient procedure of correcting residual
clubfoot deformity following Ponseti technique.

Kuo et al.” reviewed 55 patients (71 clubfeet) who had residual
dynamic deformities and underwent full and split tibialis anterior
tendon transfer. Both transfers were brought anterior to the ankle
retinaculum. Using Dimeglio score and the clinical appearance
according to Garceau and Palmer criteria, preoperatively in the entire
tendon transfer group the mean score was 2.6points postoperatively,
this improved to amean of 3.3 points. In the split transfer group the mean
preoperative score was 2.9 points which improved postoperatively to
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score 3.4 points. These results are more or less similar to the results
of our study. Kuo et al.” concluded that both procedures were effective
but preferred the split tibialis anterior tendon transfer as they believed
it was less likely to result in over connection and that it preserved
some inversion function.

The main limitations to our study include: small patient numbers
so; larger trials will improve precision of the findings. The follow-up
period is somewhat short which may affect the long term complications
that might develop. All the cases are candidates of previous Ponseti
technique which may be non-compliant to some patients’ parents and
this could not be objectively confirmed (Figure 6).

Conclusion

Tibialis anterior tendon transfer effectively corrects dynamic
metatarsus adductus following Ponseti management for idiopathic
congenital talipes equinovarus.
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