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Abstract

Introduction: Initial treatment of clubfoot is non operative ubyabut cases which prove to be resistant regsiingical
treatment. The most commonly used posteromediakions have been reported to have complications fkin
sloughing, dehiscence, infection, limitation oflfabrrection, hypertrophic scar and recurrence.sTthe treatment is
shifting towards less aggressive surgeries. Theddithe study is to evaluate the result of a “miedifsoft tissue release
procedure” through a single posterior incisiontfee correction of the idiopathic clubfodfiaterials and M ethods: We
conducted a prospective therapeutic study reviewatgents with idiopathic congenital clubfoot résig to conservative
management in our institution between August 2048 &uly 2014. Surgical management was given by fieadsoft
tissue release procedure. Pre and post treatmigmtat] podogrammical, and radiological assessmevgse done.

Results: A total of 82 clubfeet were reviewed. Surgicalreation observed in the feet was clinically sigrafit as per
Pirani scoring, foot bimalleolar angle and taloealeal angle lateral view and talocalcaneal indmprbvement was
clinically not significant as per talocalcaneal Engn anteroposterior view. Complications includpdstoperative
pyrexia, pain and stiffness, superficial wound atifen, 1 foot with treatment failure and 2 feetiwiesidual deformity in
the follow up period. Final clinical outcome revedlexcellent and good result in 85.36% cases by tdghnique.
Conclusion: The present study concludes that the procedurfféstive in treating the deformity. The resultse ar

equivalent while complications are lesser comp#oadore aggressive surgeries.
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Introduction

The term talipes’ is derived fromtalus’ (Latin = ankle
bone) and pes (Latin = foot). Nicholas Andry (1743)
in “Orthopaedica” called the deformity a%Pedes
Equinali.e. resembling the foot of the horse. Idiopathic
congenital talipes equinovarus is a complex three
dimensional deformity with an incidence between40.6
and 6.8 per 1000 live births, varying with race and
geography [1, 2]. It is one of the most common
congenital foot anomalies and was first describgd b
Hippocrates in the year 400 BC [3]. It still contés to
challenge the skills of the surgeon, irrespectife o
whether the foot is treated by conservative or afpex
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means.

During the second half of the ®@entury, the primary
treatment of idiopathic clubfoot has ranged fromttge
manipulations to aggressive surgical treatmentgiSar
management predominated because it was considered a
a method that could obtain full and lasting cotligett
Based on long-term follow up studies it is realizkdt

the results of surgical interventions are unprediiet
[4,5,6]. Extensive soft-tissue releases can regult
complications like skin sloughing, dehiscence,
infection, and limitation of full correction at thame of
surgery delayed wound healing, gaping, stiffness, joint
arthrosis, and late osteoarthritie 3-30% of cases, it
leads to hypertrophic scar and recurrence of the
deformity [7,8,9,10]. Such observations along vilie
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good results of the Ponseti method [11,12] shifted
treatment of clubfoot towards a more conservative
approach consisting of manipulations and seridirogs

and minimal invasive surgery. Open surgery is Ugual
reserved for more severe cases that failed sexsing.
However, even in these cases, current surgical
procedures are less aggressive than procedures
performed three decades ago [13].

Considering this we have used a “modified softugss
release procedure” through a single posterior imcis
for the correction of the idiopathic clubfoot tocéd the
above mentioned complications.

In this technique a vertical incision is given frahe
lowest attachment of the Achillis tendon in the
calcaneum to its musculotendinous junction, cogrsin
parallel to the tendon on its medial side, spating
medial curved part of Turco’s incision, thus reahggi
the chances of gaping or infection. We used only
posterior incision unlike Turco’s incision in whidh
was extended medially which at times may undergo
marginal flap necrosis. However this technique a$ n
without complications. Minor complications like wod
infection, postoperative pyrexia, pain and stiffhesd
residual deformity were observed, highlighting trezd

for larger studies.

Materials and M ethods

A therapeutic prospective observational study wased

in the Department of Physical Medicine and
Rehabilitation, K.G.M.U. betweerugust 2013 and
July 2014 on all idiopathic congenital talipes
equinovarus patientsho were resistant to conservative
line of management. It included cases in whom there
was failure to attain correction after a trial oénn
operative treatment and in whom there was failore t
maintain correction with recurrent deformity. Pat&
above 4 years of age or those with rigid joint dody
deformity were excluded from the study. Those not
willing for surgery, unfit for surgery or lost tolfow up
were also excluded.

Modified soft tissue release was done. A vertical
incision was given from the lowest attachment ofite
Achillis in the calcaneum to its musculotendinous
junction, coursing parallel to tendon on its mediale.

A medial extension of the incision was avoided.&he
of the tendon was divided vertically and the tendas
cleared in its entire length. Z-plasty lengtheniofy
tendo Achillis was done in A-P plane. With a knife
tendo Achillis was divided longitudinally into lasd
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and medial halves for a distance of 2.5 - 4 cm. The
distal end of the medial half was detached from the
calcaneus to prevent recurrence of varus deforofity
the heel, the lateral half was divided proximalljhe
fibrous areolar tissues were cleared and the figidus
sheath was slit, exposing the posterior portion of
capsule of ankle and subtalar joints. The posterior
aspect of capsule of tibiotalar and talocalcanedt |
was exposed by retracting the neurovascular buarie
flexor hallucis longus tendon anteriorly. The poste
capsule of tibiotalar joint was divided by a horizal
incision. If necessary, posterior talofibular ligamh was
also divided (it holds the talus in a plantar fléxe
position). Next the posterior capsule of the sutal
joint was divided. Z- plasty lengthening of tibgli
posterior, and flexor hallucis longus was done. The
tendo Achillis was resutured with proper tensiornhwi
ankle in neutral position. A sterile bulky dressing
followed by above knee well padded groin to toe POP
cast with knee in 70-90 degree flexion and ankle
dorsiflexed only to neutral position to prevent the
tension on skin edges was applied.

2 weeks after surgery cast was removed and stitche
were cut. The foot was brought into further doesifbn
(not more than 20 degree) and a new well moulded
above knee cast was applied in corrected position f
further 2 weeks. After removal of this cast thetfand
ankle were held in slightly overcorrected positiana
night splint, at least 23 hours per day for thetngx
months or till the childvas cruising. After this the night
splint was used only for nightwear and CTEV shoes
were given for daytime use to facilitate walkingo T
maintain correction it was used until skeletal gitow
remodels and straightens the medial and plantargtil

of the head and neck of talus, and normal articular
relationship was restored. Along with this correeti
exercises were taught.

The patients were followed monthly for 3 months and
then every 3rd month for 1 year. Results of suigica
correction were assessed on clinical, radiologarad
podogrammical findings at regular intervals.

Clinical assessment for the severity of the defgrmi
(Flynn et al) was done using the Pirani scoringesys
[14,15] based on six clinical signs. Podogrammical
evaluation was done by taking foot bimalleolar arag
described by McKay [16, 17This is the angle formed
by the bimalleolar plane and the axis of foot, fbeing
kept in a weight bearing position and foot prirkea on

a plain white paper.
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Figure 1. Foot bimalleolar angle measurement.

On radiological assessment Talo-calcaneal angleolvasrved in X-ray film in stress dorsiflexion afof. In AP view,
angle is measured between long axis of talus amgldais of calcaneum parallel to its lateral bordarmal angle is 20-
40 degree. In lateral view, angle is taken betwerg axis of talus and the plantar surface of cacan. Normal value is
35-55 degree. Talocalcaneal index is the sum cktheo. It is >40 degree in clubfoot.

Figure2: X-ray AP view

Figure 3: X-ray Lateral view

Results

A total of 50 patients with 82 clubfeet were reveglv Mean age was 13.84+10.41 months. There we@83#)(males
and 16(32%) females. 64% of the parents wererdlieeor had undergone only primary schooling. Bd86 had high
school and above education. 40% children preseattdte age above 12 months of the age while 40%epted below 6
months of age and 20% were of 6-12 months. Those wsented late were primarily children of illagr parents. 32
children (64%) had bilateral foot involvement whil8 children (36%) had unilateral involvement. Argd8 unilateral
cases right limb was affected in 10 cases, acoogiriitir 55% and left limb was affected in 8 casespanting for 45%.
17 (34%) were first born children. Family historasvpositive in 6 cases (12%). History of consariuimas given in 4
cases (8%).

Pre-treatment 80.48% feet were moderately defor(haded on Pirani Scoring as per Flynn et al; Pigasi5.0) and
19.52% were of severe deformity (Pirani >5). Posatment 97.56% feet improved to mild categoryaRik2.5) and
2.44% to moderate category. None of the feet remdhiseverely deformed. The mean Pirani score chafrged
4.85+0.49 to 1.09+0.50 (p=0.000The minimum pre-treatment pirani score was 4 wthile maximum was 5.5. Post-
treatment it changed to 0.5 and 3.0 respectively.

Table 1: Agewisedistribution of Pirani scores

Agedistribution Mean initial Pirani | Mean final Pirani | Mean difference P value
score Score
< 6 months 4.78+0.34 0.9+0.03 3.88 0.0001
6-12 4.81+0.47 1.0+0.01 3.81 0.0001
months
>12 months 5.176+0.74 1.3240.001 3.85 0.0001
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Age wise assessment of initial and final Pirani rBagp also revealed significant improvement in akagroups. The
mean difference in correction was higher among ©@tmage group.

Table 2: Distribution of Pirani scoresamong all enrolled feet

Pirani Score Pre-op cases (%) Post-op cases (%)
0.5 0 14(17.07%)
1.0 0 52(63.41%)
15 0 6(7.32%)
2.0 0 8(9.76%)
25 0 0

3.0 0 2(2.44%)
3.5 0 0

4.0 8(9.76%) 0

4.5 18(21.95%) 0

5.0 40(48.78%) 0

5.5 16(19.51%) 0

Podogrammical assessment;

As per podogrammical assessment, 85.36% feet showgmvement from group 3 (FBM angle < 66)6to group 1
(FBM angle >73.9 and 12.2% improved to group 2 (FBM angle 8&8.%). Mean FBM angle improved from
62.07+2.53 to 77.18+3.99 (p=0.0001). Evaluation revealed significant impnment (p=0.0001) in all age groups as
shown in table.

Table 3: Agewisedistribution of FBA

Agegroup Mean Mean final Mean p- value
initial FBA FBA difference
< 6 months 64.06+3.23 79.44+3.6/7 15.38 0.0001
6-12 63.75+2.45 78.5+£3.24 14.75 0.0001
months
>12 months 59.76+2.36 74.47+3.56 14.71 0.0001

Similar to clinical assessment, age wise evaluatibrF-BM angle also revealed significant improvementall age
groups. However, the mean difference in correctias higher among <6 month age group.

As per radiological findings, mean talocalcaneajlarAP view improved from 14.021.36" to 15.96+2.8¢ (p=0.09).
Mean talocalcaneal angle lateral view improved frb®95+1.11° to 29.29+3.64’ (p=0.0001). Finally talocalcaneal
index increased from 33.871.96’to 45.12+5.65 (p=0.0001).

No procedure can be without its complications, fide major or minor. In our technique minor cornptions like post
operative pyrexia (12.20%), superficial wound ini@e (9.76%), and pain and stiffness (4.88%) wested mainly. In
major complications, post operative residual deforwas noticed in 2.44% cases and failure of atito@ was seen in
1.22% cases. Apart from this, there were no cas#simjury to neurovascular bundle, tourniquet shirsters, deep
wound infection or wound dehiscence.

Pirani scoring revealed excellent (Pirar®.5) result in 17.07% cases and good result (Pitdn5) in 68.29% cases. Fair
result (Pirank2.5) was observed in 12.19% cases. Poor resudr(iP#2.5) was noticed in 2.43% cases.
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Discussion

The anatomy and kinesiology of the tarsus of the
normal and of the clubfoot is complex. The defoymit
has four components [18] - equinus at the ankdeys

at the ankle and subtalar joint, adduction of tbee{
foot and cavus. In addition, there is an elemeritbddl
torsion, which contributes to the deformity. The stho
severe deformities occur in the hind part of thet.fo
Talus and calcaneus is usually in severe equirhes, t
calcaneus is in varus angulation and medially eotat
and the navicular is severely displaced medially.
Pathological changes are more marked in patients wh
have walked as opposed to infants who have never
walked [1]. Farabeuf [16,17,19] considered the
displacement of the tarsal bones in a child’s @obto

be the most extreme position caused by the exaessiv
pull of the tibialis posterior abetted by the gastieus,
tibialis anterior, long toe flexors and plantar wles.
Similarly the ligaments and posterior capsule of th
ankle are constricted which restrict even the nbrma
dorsiflexion. The tendo Achillis is contracted atnis
undoubtedly is a major obstacle to ankle dorsifiexin
clubfoot. Contracture of the tendo Achillis als@pents
inferior migration of the posteromedial tubercletbé
calcaneum, preventing eversion of foot.

The aim of treatment of clubfoot is to get the foot
dorsiflexed and everted well beyond neutral. In the
treatment of clubfoot, nonsurgical treatment shdugd
attempted initially, and this can be successful
[20,21,22]. The two methods most commonly used
being the Ponseti technique and the Kite and Lovell
technique. However despite the best efforts, some
clubfeet cannot be completely corrected with non
operative treatment. In such feet, soft-tissueasdeis
clearly indicated [23]. At present there is no @nsally
accepted criterion for the use of the various saidgi
techniques. Owing to the multitude of problems drat
occurring with the two most common surgical inonsp
Turco’'s posteromedial type of incision and the
circumferential Cincinnati incision, the objectivef
clubfoot treatment should generally be successful
correction through minimal surgical release, if gibke,

by single operation [13,23]. The study evaluated th
results of surgical correction in ‘idiopathic C.TVE by
“modified soft tissue release procedure”.

As per the findings, postoperatively the Piranirsso
reduced to lower values. That is almost all feetanee

more flexible than earlier Paired t- test revealed
significant decrease in the Pirani score (p= 0.0001
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all the age groups at the final follow up suggestin
significant improvement in the deformity with our
technique in all age groups.

On comparison of radiological and podogrammical
assessment, paired t- test revealed significant
improvement in foot bimalleolar angle, talocalcdnea
angle lateral view and talocalcaneal index. Only
talocalcaneal angle anteroposterior view showed non
significant improvement.

The analysis of results obtained with clinical and
podogrammical assessment (which is an easier
procedure to perform than X-ray) suggests that the
results obtained with the two are similar, be plad to

any age group of participant.

Wound complications are significant in India duetto
subtropical location with hot and humid climatediey

to increased chances of skin and soft tissue iofect
Characteristics of these complications can be #&ssac
with the surgical approach used [24]. Wound
complications following posteromedial release are
inherent to the technique only as the contractad sk
posteromedially will never suffice as a cover otioe
foot is brought to the neutral position. Skin netsaate

as described by Turco [25] in 1971 was 6%, and
Aggarwal et al. [26jwas 3%. However, we found no
cases with skin necrosis in our study.

Major complication with our technique was noted3in
feet. In 2 residual deformity was observed. Thédresd
deformity occurred in cases where the age of aildr
were 36 months and 30 months and the children were
walking on deformed foot since the age of 12 months
each. This might have made the tissue less resdieth
more resistant to correction. In 1 foot (1.22%)¢heas
failure of the procedure due to non compliancehef t
patient with exercise programmes and usage of
corrective brace. Others were minor complicatioke |
postoperative pyrexia, superficial wound infectipajn

and stiffness.

The overall result of our technique can be assesstad
respect to other surgical incisions. Our study ateed
87.8% excellent and good results, 9.76% fair add%.
poor results. Turco [5] carried extensive posterior
medial, plantar and subtalar releases through
posteromedial incision but primarily fixed the
talocalcaneal and talonavicular joints with kirsehn
wires. He had excellent and good results in 86% of
cases and 9% fair results and failure in 5% of £ase
Derosa G.P. et al. [27], carried out one stage
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posteromedial release in resistant clubfoot andrteg
excellent and good results in 80% of cases, falt3#o
and failure in 7% of cases. Varma et al. [28] eatrout
modified posteromedial release using twin incisiand
reported excellent results in 7.89%, good in 72.26%b
fair results in 15.79% with failure in 3.94%.

The strength of the study was prospective conseeulti
enrollment of subjects, a uniform treatment protoco
and careful follow up. A key limitation of this sty

was a small sample size and short follow up period.

Further study with larger number of subjects anmd&y
follow up obtaining well validated results is highl
desirable.

Conclusion

The present study highlights that the differendsvben
means of initial and final pirani scores shows Bigant
correction  (p=0.0001 ) signifying  modified
posteromedial soft tissue release procedure willy on
posterior incision to be effective in treating the
deformity. The Pirani scoring system was found
reliable, practicable, reproducible, quick, andye#ss
use. The FBM angle is the simple method of asse#sme
that can be used to comment on the severity off@tib
and its response to treatment.

Excellent and good results were obtained in majarft
patients. A single stage modified posteromediak sof
tissue release through posterior incision givesisbent
satisfactory results in the operative correction of
moderate to severe idiopathic clubfoot achievingriye
full correction of the feet.
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