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ABSTRACT

Aim
To study the outcome of percutaneous tenotomy rddeachilles using a wide bore needle in Congefitdipes Equino
Varus.

Background
Congenital Talipes Equino Varus is a commonly semmplex congenital foot deformity that can be tedatonservatively i

the Ponseti technique is followed correctly. Panabus tenotomy of tendo-achilles forms an integaal of this technique|.

Material Methods

Forty nine feet were prospectively studied in thieto patients, treated with the Ponseti technigetsveen July 2011 and Ju
2013, out of which forty feet (81.6%) required pgeneous needle tenotomy of tendo-achilles.

Results

Out of these forty feet, thirty six (90%) feet waranaged successfully, without any complicatiorextessive bleeding
pseudo-aneurysm formation or neuro-vascular comi@mhich were reported with the conventional tenty by a knife.

Conclusion

Percutaneous tenotomy of tendo-achilles with a leeisda easy to learn, safe and effective methotkmbtomy in Ponseti

technique.
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The sectioning of the tendo-achilles is simple,

INTRODUCTION effective and involves low risks. Originally, assdgbed by
Congenital Talipes Equino Varus (CTEV) is a commonl Ponseti, tenotomy is performed using a tenotomgienlauch

seen complex congenital deformity of the foot, wih as a #11 or #15, or any other small blade, suctaras

incidence of approximately 1 in 1000 live birthsheT ophthalmic knife. However, complications related ttee
deformity consists of four components: ankle egsjnu Procedure, such as excessive ble€tiifgrmation of a
hindfoot varus, forefoot adduction, and midfoot esvThe Pseudoaneurysin and neurovascular injuri€s were
aim of the treatment is to correct all the compésiari the  described. To avoid these rare but serious contjgits
deformity to achieve a painless, plantigrade, péiatand many modifications such as mini-open tenotomy aeedte

cosmetically and functionally acceptable f&6t. tenotomy, have been developed according to the
Over the past two decades, Ponseti management hegduirements of the surgeons and patients.
become accepted throughout the world as the mésttivie Use of wide bore needle to perform percutaneous

and least expensive treatment of clubfoot. Thishwge tenotomy of tendo-achilles was first described bypRdwitz
involves serial application of corrective plastarsts after et af* and has been reported by few other autfidrs

manipulation along with a possible percutaneousiden Minkowitz et af* published a modification for the sectioning

achilles tenotomy. About 85% of the cases treatihl the  Of tendo-achilles tendon, performing this proced
Ponseti technique require percutaneous sectioninghe  percutaneously with a large gauge hypodermic neddies
tendo-achilles for correction of residual equinegodmity®’  technique with needle may possibly have advantagemn
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compared to other tendon lengthening techniques talthe
minimally invasive approach, the simplicity and ywdow

morbidity. Some surgeons perform these procedurate

operative room, thereby raising the cost and exmgpshe
patients to the risk of anaesthesia, whereas thautameous
needle tenotomy is performed in an outpatientrsgttinder
local anaesthesia and without incising the skirerehy
minimizing complications.

application of the final cast.

The percutaneous tenotomy of the tendo-achilles
tendon was not performed with a knife, as origiall
described by Ponseti. Instead, the technique atdemy was
modified a little, by use of a large wide bore hgpomic
needle beveled tip. In a child less than 6 monttregje at the
time of tenotomy, tenotomy was performed by using8a
gauge needle, whereas in a child more than 6 maftage,

The aim of our study is to present our experiencest 16 gauge needle was used. The procedure wasmedo

with percutaneous needle tenotomy for tendo-achitdease
in congenital talipes equino-varus.

MATERIAL AND METHOD

This prospective study was performed in the Depantnof

Orthopaedics, Gajra Raja Medical College and Jaygya
Group of Hospitals, Gwalior (M.P.) from July 201d lune
2013. All the children with CTEV presenting duriniis

period were treated by the Ponseti casting tecleni@nly
the cases with idiopathic CTEV were included in phesent
study. Children with other congenital deformitisgndromes
or neurological causes of club feet were excludddldren

with incomplete follow up were also excluded froimet
study.

in an outpatient setting, following the techniques a
recommended by Minkowitz et'al

The patient was placed in supine position, with kmee
flexed to 98 and the hip abducted to allow access to the
posterior portion of the leg and ankle. An assistan
maintained the position of the limb. The foot wascéd in
dorsiflexion causing the tendo-achilles to becoeresé and
easily palpable. With all the aseptic precautiorzs)
appropriate size (16 or 18 gauge) sterile needk ingerted
from the medial border of the tendo-achilles akbbtd 2 cm
proximal to the insertion of tendo-achilles. Thevéled tip

of the needle was used as a blade, for sectiohiageindon
through lateralization and elevation movements bé t
cutting end. The completion of tenotomy was pemrgiwith

The study was approved by the Institutional Ethicsa grating sensation and sudden increase of dodisifiewith

Committee of Gajra Raja Medical College, Gwaliod @he
parents or guardians authorized the participatibrtheir
children or wards in the study with means of a wethrmed
written consent form. All the relevant data frontleaase
was recorded using a pre-designed data sheetrttladed
patient's complete clinical profile and demographiata
including age, sex, and bilaterality. The pre-tenoy total
number of cast applied, pre and post treatment Goatipns
like plaster sore, skin abrasions, blister fornatiexcessive
bleeding after tenotomy or any other complicaticgrevalso
recorded. The severity of the foot deformity waasslfied
according to the grading system of Dimeglio €f.ahll
clubfoot deformities were gradesh initial assessment of
severity and on evaluation of the feet at everyngkaof cast
and at ultimate final outcome.
M anagement Protocol

The Ponsetitechnique with little modification in
the technique of percutaneous tenotomy of the temthilles
was followed as the standard protocol. Treatmerst started
as soon as possible after referral, preferably tishaifter
birth, as soon as the skin condition permits Fesrevgently
manipulated prior to cast application and then gdiainy long
leg toe-to-groin plaster casts with the knee fle96i The
first cast was applied with the forefoot invertedlahe first
ray elevated to correct the cavus deformity. Subsegcasts
were then applied while gently abducting the foogfo
navicular, and cuboid around the talus,
simultaneous correction of forefoot adduction adl ag the
hindfoot varus. Casts were applied at weekly irgknuntil
the adductus and heel varus were corrected. Tla¢ damst
was applied with the foot in 28f dorsiflexion. The decision
of performing percutaneous tenotomy of the tendulas
was taken if the foot could not be dorsiflexed 8 firior to

allowing4.

visible correction of dorsiflexion.

Plaster cast immobilization was performed with H#ree
flexed 90 and the foot positioned in maximum dorsiflexion
and abduction of ~P0 The same procedure was then
performed on the opposite foot, in cases with ikt
involvement. The patient was kept under observafimm
about an hour, with attention paid to general coowli
neuron-vascular status of the limb and signs otdiley.
This cast was left in place for 3 weeks to allowalhrg of the
tendon. To prevent relapse of the deformity, a B@&rowne
bar with shoes (D-B splint) was applied after gashoval.
D-B splint was used full time (day and night) dgritine first

3 months for at least 23 hours each day and theg fo 4
hours a day and for 12 hours at night, a total 4ftd 16
hours per 24 hour period.

Follow up of the patients was done every week duthme
initial stages of treatment and then every montt8fmonths
after application of D-B splint. Later on follow wpas done
once every 3 months till the patients were 3 yehege.

The final outcome was measured by using Dimeglial8t
scoring system, according to which the followingurfo
parameters were measured:

1. Equinus in the sagittal plane.

2. Varus deviation in the frontal plane.

3. Derotation around the talus of the calcaneo-forefoo
block.

Adduction of the forefoot on the hind foot in the
horizontal plane.

The scale includes four additional points for thesgnce of
medial crease, a posterior crease, cavus, and palbr
musculature. From the score, which has a maximurROof
points, the deformity can be graded as mild (bénign
moderate, severe and very severe (Table 1).
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Table 1 The grading of idiopathic talipes equinog
according to the Dimeglio et'8kcoring syster

100 % required a tenotomy. There were 20 feeténGhade
Il group, of which 90 % required a tenotomy, afét in
Grade Il, of which 73.3 % reired a tenotomy.

GradesType Score | Reducibility
I Mild 0-5 >90 % sofsoft resolving 20
Il Moderate 6-10 | >50% soft stiff, reducible 20 - 18
partly resistar
Il Severe 11-15 | >50 % stiftsoft, resistant 15 -
partly
reducible 10 - #-Tenotomy
IV Very Severe 16-20 | > 10 % stiftstiff, resistant S m No Tenotomy
Detailed analysis of the collected data was donke 00 -
relationship between the number of casts requivetbtreci 0 -
the deformity and the respective Dimeglio scoress I (n=0) Il (n=20)
assessed using the Spearman’s rank correlatiorfiaest

with the level of significane set at p = 0.0

RESULT

Between July 2011 and June 2013, thirty eight p&t
presented to us in¢hCTEV clinic. Out of then thirty-three
patients completed the inclusion criteria, withty-nine feet
{seventeen (51.5%) patients with unilateral invohent,
sixteen (48.5%) patients with bilateral involvenjerftive
patients were excluded from the study, as one matiad
syndactyly, one polydactyly, one with urogenital anow
one with developmental dysplasia of hip and oneh
constriction band over both legs (Streeter Syndjo@at of
these thirtythree patients, there were twenty (60.6%) k
and thirteen (39.4%) girlsith a female to male ratio of
1.53. Out of the seventeen patients having onlyateral
involvement, ten patients had right and seven pgtidac
left sided involvement.

Out of total forty-nine fee}0 (81.6%) feet require

percutaneous tenotomy.u©of these forty feet, thirty si
(90%) feet were managed successfully. Due to paoaf
faulty application of DB splint and irregular follow up, fot
feet (10%) developed relapse of the deforn
The mean age at start of treatment was 5.75 weeikis,
standard deviation (SD) of 5.2 weeks and rangerh fome
day to 26 weeks (median of 4.29 weeks). The meanbeu
of plaster changes required per feet was 5.8 wihdard
deviation (SD) of 1.71. The mean age at the time
tenotomy was 10.42 weeks, wittasdard deviation (SD) «
4.97 weeks and ranged from 5 to 22 weeks (Medigth 28
weeks).
Five cases developed plaster cast complicationihvkere
mild and managed successfully. Four cases had
abrasions over the thigh, probably due to inadequast
padding, and one case had plaster sore, probablyodtight
cast. There were no cases of blister formationessive
bleeding, psuedoaneurysm formation or neurovas
compromise.

The distribution of the initial grades, accordirg
the Dimegliosystem, is listed in Figure 1. Among the 4 1
that were rated as Dimeglio Grade IV at initialesssnent

Figure 1.Dimeglio grade at initial evaluatir

At the end of overall treatment (with or withouhtdomy)
i.e. following the final cast, the Dimeglio Gradimgs agair
recorded and is depicted in Figure, along with the
percentages of each grade that required tenot

Of the feet that had a tenotomy, 95 % were ultityatated
as Grade | and 5 % as Grade Il (Figure
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Figure 2 Dimeglio grade following last ca
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Figure3. Tenotomy grour final Dimeglio grades

Of the feet that did not have a tenotomy, 77.7 %e
ultimately rated as Grade | and 22.2 % as Grad€itjure
4).
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W Grade |
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Figure 4. No Tenotomy group -final Dimeglio grades

On applying statistical analysis, Spearman’s ramketation

coefficient was found to be highly significant acohfirmed

a positive correlation between the initial Dimegdicore and
number of casts required to correct the deformit0 (72, p

< 0.0005). In this study, mean follow up period was
months (range 2 months to 18 months).

DISCUSSION

Residual ankle equinus deformity in CTEV treatethwhe
Ponseti technique has been receiving special atterds it
is resistant to manipulations and plaster cast gésn
According to Ippolito and PonsEti the retraction of the
posterior ligaments of the hindfoot, along with #ssociated

In our present study, seventeen (51.5%) casesundaeral
and sixteen (48.5%) had bilateral involvement. Amdhe
seventeen unilateral cases, ten had right sideceveh had
left sided involvement. In Morcuende et®aitudy, 99 out of
157 (63.1%) had bilateral and 58 (36.9%) had usriédt
deformity, whereas there were equal number of terid
and bilateral cases in Lehman &P aéries.

Percutaneous needle tenotomy was required in (8ty5%)
out of total forty-nine feet. Out of these fortyefethirty six
(90%) feet were managed successfully. Due to pomt a
faulty application of D-B splint and irregular follv up, four
feet (10%) developed relapse of the deformity. $hecess
rate for this method of treatment with percutane&oge
tenotomy has been reported to vary from 78% to%6\We
found this modified technique to yield good ressitgilar to
other’s experiences.

In our present study, we did not encounter any dizaton

of blister formation, excessive bleeding, psuedosysm
formation or neurovascular compromise. However,r fou
cases of skin abrasions over the thigh, probablg tu
inadequate cast padding, and one case of plaster, so
probably due to tight cast, were encountered.

CONCLUSION

The modified technique of percutaneous tenotomythef
tendo-achilles with a wide bore needle is easy earn,
simple, least invasive, safe, cost effective, iiyeabn be
performed without general anaesthesia at outpatient
department and relatively free of complications.

shortening of the triceps surae produces the egquinu

deformity, which makes its correction by manipudati
difficult. Hence, tenotomy of the tendo-achillesniscessary
in approximately 85% of patients with CTEV treataih
Ponseti technique, in order to achieve a plantigfadt.

The conventional technique of
tenotomy with a knife, as originally described bgnBeti,
achieves good results, but is associated with ceatns,

percutaneous

REFERENCES

1) Irani RN, Sherman MS. The pathological anatomy
of clubfoot. J Bone Joint Surg 1963; 45-A: 45-52.

2) McKay DW. New concept of and approach to
clubfoot treatment: Section I: Principles and mdrbi
anatomy. J Paediatr Orthop 1982; 2: 347-56.

3) Ponseti IV. Congenital clubfoot: fundamentals of

such as excessive bleedinfprmation of a pseudoaneurysm
and neurovascular injuri®s In order to avoid such
complications, Minkowitz et &t first described the use of
wide bore needle to perform percutaneous tenotory o
tendo-achilles. This modification has been adoftgdew
other author$ ™ with lesser complications and better results.

In our study, we followed the casting technique, a
originally described by Ponseti. However, we perfed the
modified technique of tenotomy with a wide borediegas
described by Minkowitz et 8| as we consider this technique
easy, simple, cost effective, and with fewer coogilon
rates.

Efficacy of this modification has been evaluated i
thirty three children in our present study. Therravtwenty
boys and thirteen girls with a female to male rafid: 1.53.
Morcuende et & reported a female to male ratio of 1:2.13
in their study, whereas Ponseti found the incidendee six
times higher among maf€s

4)

6)

7

8)

9)

treatment. Oxford: Oxford University Press, 1996.
Ponseti IV. Clubfoot management. J Pediatr Orthop
2000; 20: 699-700.

Ponseti 1V. Treatment of congenital club foot. J
Bone Joint Surg Am 1992; 74: 448-54.

Ponseti IV, Smoley EN. The classic: congenital
club foot: the results of treatment, 1963. Clin
Orthop Relat Res 2009; 467: 1133-45.

Scher DM, Feldman DS, van Bosse HJ, Sala DA,
Lehman WB. Predicting the need for tenotomy in
the Ponseti method for correction of clubfeet. J
Pediatr Orthop 2004; 24: 349-52.

Dobbs MB, Gordon JE, Walton T, Schoenecker PL.
Bleeding complications following percutaneous
tendoachilles tenotomy in the treatment of clubfoot
deformity. J Pediatr Orthop 2004; 24:353-7.
Burghardt RD, Herzenberg JE, Ranade A.
Pseudoaneurysm after Ponseti percutaneous

International Journal of Medical Science Research and Practice 2014; 1(3): 84-88.

Page 87



Outcome of Percutaneous Needle Tenotomy for Tendo-achilles Release in CTEV: Sirsikar Aetal. | 2014

Achilles tenotomy: a case report. J Pediatr OrthoPlease cite this paper as. Sirsikar A, Kiradiya N. A
2008; 28: 366-9. Prospective Study of Outcome of Percutaneous Needle
10) Changulani M, Garg N, Bruce CE. NeurovascularTenotomy for Tendo-achilles Release in CongenitllpEs
complications following percutaneous tendoachillesEquino Varus. Inter J Medical Sci Res Prac 20143)184-
tenotomy for congenital idiopathic clubfoot. Arch 88.
Orthop Trauma Surg 2007; (127): 429-430.
11) Minkowitz B, Finkelstein Bl, Bleicher M. ACKNOWLEDGEMENTS
Percutaneous tendo-Achilles lengthening with aNil
large-gauge needle: a modification of the Ponseti
technique for correction of idiopathic clubfoot. J PEER REVIEW
Foot Ankle Surg 2004; 43(4): 263-5. Double Blinded externally peer reviewed.
12) Maranho DAC, Nogueira-Barbosa MH, Simao MN,
Volpon JB. Use of a large gauge needle forCONFLICTSOF INTEREST
percutaneous sectioning of the Achilles tendon inNil
congenital clubfoot. Acta Ortop Bras. [online].
2010; 18(5): 271-6. FUNDING
13) Hussain N, Khan T, Ahmed A. Complete Nil
subcutaneous tenotomy of tendo-achilles in clubfoot
patients — a four year follow up. J Surgery. 2004;
2(1): 17-9.
14) Patwardhan S, Shyam AK, Sancheti P.
Percutaneous Needle Tenotomy for Tendo-achilles
Release in Clubfoot — Technical Note. J Ortho Case
Reports. 2012; 2(1): 35-6.
15) Sharma MM, Tiwari P, Sharma SM, Tiwari M.
“Modified Ponseti Technique for the Management
of Congenital Talipes Equino Varus (CTEV) in
Neonates: our Experience in a rural teaching
institution”. Journal of Evolution of Medical and
Dental Sciences 2014; 3(14): 3618-3626.
16) Dimeglio A, Bensashel H, Souchet P, et al.
Classification of clubfoot. J Pediatr Orthop PartB.
1995; 4:129-136.
17) Ippolito E, Ponseti IV. Congenital club foot in the
human fetus. A histological study. J Bone Joint
Surg Am 1980; 62: 8-22.
18) Morcuende JA, Dolan LA, Dietz FR, Ponseti IV.
Radical reduction in the rate of extensive corkecti
surgery for clubfoot using the Ponseti method.
Pediatrics 2004; 113: 376-80.
19) Ponseti IV, Eugene NS. Congenital clubfoot: The
Results of Treatment. J Bone Joint Surg 1963;
45A;2: 261-75.
20) Lehman WB, Ahmed M, Madan, Sanjeev. A
Method for the early evaluation of the Ponseti
(lowa) technique for the treatment of idiopathic
clubfoot. J Pediatr Orthop 2003; 12B;2: 133-40.

CORRESPONDENCE ADDRESS
Dr. Ashish Sirsikar

Department of Orthopaedics,

Jay Arogya Hospital, Gwalior (M. P.)

Mobile No.: +91-9406972205

Email: drashishsirsikar@gmail.com

International Journal of Medical Science Research and Practice 2014; 1(3): 84-88. Page 88



