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Abstract:
Introduction: Ponseti method of treatment of clubfoot is a gold standard method. It
includes serial casting to be followed by percutaneous tenotomy of the Achilles tendon
under local anaesthesia. In the current study the safety and efficacy of tenotomy under
local anaesthesia following serial casting will be studied.
Patients and Methods: 89 patients who were seen at the Sudan Clubfoot clinic at Soba
University Hospital between 2011 and 2012. All underwent serial casting according to
Ponseti method and that was followed by Achilles tenotomy under local anaesthesia
using a single stab using a size 15 scalpel.
Results: there were 89 patients (135 feet), 64 [71.9%] males and 25 (28.1%) females.
46 patients (51.1%) had bilateral involvement. Familial history was there in 11 (11.2%)
babies. Tenotomy was performed in all feet after an average of 6.2 casts (range, 3 to
11). All were discharged 2 hours after the tenotomy. No adverse events were related to
local anaesthesia and/or the procedure itself, and there was no delay in discharge in any
of the operated babies. All patients had an uneventful course. Only one patient (1.12%)
had previous conservative treatment before coming to the clinic. Pressure sores were
observed as a result of casting in one foot. Residual equinus deformity after the
tenotomy was experienced in 5 feet. 86 of the parents were satisfied with the correction.
The rest; 3 patients (3.37%) were not satisfied because of the residual equinus.
Conclusion: Tenotomy procedure using local anaesthesia is an effective and safe
procedure.
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Introduction:

Idiopathic clubfoot is a common congenital foot deformity with a worldwide incidence

of 1:1000 live births. This incidence is affected by racial differences ).
Ponseti method @ is now the gold standard treatment. It consists of manipulation,
serial casting to be followed by percutaneous tenotomy of the Achilles under local
anaesthesia to correct residual equinus in over 85% of cases Percutaneous
tenotomy was first reported in 1831 by Stromeyer 3. Manipulation and casting
starts with cavus correction, a step which is not well addressed in the literature, it
is to be followed by correction of the forefoot adduction, hind-foot varus and
lastly the equinus is corrected and are best at birth than later 49,

Tenotomy was first carried out by Ponseti under general anaesthesia but later he
performed it under local anaesthesia .

Achilles Tenotomy prevents the occurrence of rocker bottom deformity © as it makes
the correction of the equinus deformity easy and heals in three weeks leaving minimal
scar as it is regarded as minimally invasive surgery @7,

The goal of treatment is to reduce or eliminate clubfoot deformity so that the patient
has a functional pain-free, plantigrade foot, with good mobility and without calluses,
and does not need to wear modified shoes 9.

However some researchers think that, there is a structural deformities of the tarsal bones
and joints in clubfoot that cannot be corrected fully, thus a normal foot should not be
expected, even when the foot is clinically sound @.

The main objectives of this current work are to study the safety and efficacy of Achilles
PCT under local anaesthesia as part of treatment of club foot at the Sudan Clubfoot
Clinic.

Patients and Methods:

All Club foot patients who were treated in the Sudan clubfoot clinic at Soba University
Hospital (SUH) between August 2010 and August 2011 were enrolled in the study.
Records of all patients who underwent Percutaneous Tenotomy during the study period
were reviewed retrospectively. Tenotomy was indicated when the forefoot was
completely corrected and hind-foot showed rigid equinus according to Pirani Score. ©
Tenotomy was performed in the theatre, after local preparation of the area using
Povidone lodine and Spirit, by injection of 1 ml of 2 % Lidocaine without adrenaline.
Then by a single scalpel stab the Achilles tendon is divided ®. The procedure is
performed when mid foot Pirani score was zero ©, this was followed by the application
of well-moulded long-leg plaster casts. The cast was then applied and kept on for 3
weeks. Surgical reports regarding Achilles tenotomy were reviewed, and data were
collected from postoperative notes. We specifically looked for post-operative
complications, recovery unit notes, and hospital readmission and Pirani Score © after
removal of cast. Parents’ satisfaction was measured using a modified form of Disease
Specific Instrument (DSI) 9 (see Table 1).
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Tablel. Modified Disease Specific Instrument (DSI) 0

Factor Question

Satisfaction | 1. How satisfied are you with the status of your child’s foot?

2. How satisfied are you with the appearance of your child’s foot?
3. Rate the amount of teasing your child has related to the clubfoot.
4. Rate problems finding shoes that fit your child

5. Rate problems finding shoes that your child likes.

Function

6. Does your child complain of pain in the foot that was operated on?
7. Rate your child’s limitations in the following activities:

A. Walking

B. Running
8. How much does your child complain of pain during heavy
exercise?
9. How much does your child complain of pain during moderate
exercise?

Results:

There were 89 patients, 64 males (71.9) 25 females (28.1), of the 89 patients 46 patients
had bilateral and 43 had unilateral; a total of 135 feet. 11 (12.3%) of the 89 patients had
family history of clubfoot.

Of these 135 feet, 108(80%) had Pirani score between 2 and 3. (Fig.1). Number of serial
plaster casting ranged between 3 and 11 mean of 6.2 Tenotomy was performed in all
the 135 feet. All patients were discharged two hours after the surgery. One foot (0.7%)
developed pressure ulcer from the plaster, it was less than one cm in diameter and
needed no specific treatment. It healed with normal dressing and did not affect the
outcome and the management.

The average length of treatment to full correction was 9 weeks with a minimum of 4
weeks and a maximum of 14 weeks. Persistent Equinus deformity after the tenotomy
was observed in five feet (3.7%). Of the 89 patients 86(96.6%) were satisfied from
function and shape of the foot. Three patients (3.4%) were not satisfied and needed
further treatment.
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Figure 1 Pirani Score for 135 feet

Discussion:

Clubfoot is a complex deformity of foot that requires meticulous and dedicated efforts
from the treating physician and parents for the correction of the deformity @Y. The
Ponseti method for management of clubfoot 12 requires serial corrective casts to be
followed with percutaneous tenotomy when indicated then with long-term bracing to
maintain the correction.

Males are generally more affected than females, but the male to female ratio varies
according to authors. In this series it was 2.6:1. Bitariho ®® found it 6:1. Others @415
found the ratio comparable to ours; 3:1. There is no explanation for theses variations.
Family history is a valid issue to be noted, and in this current study those who had
family history were 11.2%, this finding goes with a previous study by Dobbs 6 who
reported 12% in his series.

The average number of manipulations and Plaster Of Paris casting before the tenotomy
in our series was nine; it was higher than what was reported by Ponseti @, Lebel @7,
Bore 19, and Laaveg et al. ® but was lower than what was reported by Morcuende ®®),
Pirani score has a reliable and reproducible scoring system to grade severity of clubfoot
(19 In grading severity in this current study we observed that feet in which Pirani score
was four or more, needed more sessions of casting but at the end of casting sessions
and tenotomy all were equally well corrected; a report by Scher et al ©, stated that
children with Pirani score five or more are likely to need tenotomy, but at the end of
the casting sessions and tenotomy all had the same outcome.

In this current study 86.6% of patients did not need further surgery and parents were
satisfied with the outcome, bore in his series reported 89% of parents were satisfied 9,
in some other reports satisfaction was 78% @& 29 |ppolito et al. ¥ also reported
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excellent results in 94%(18 of 19 feet). Thus the success rate ranges between 78% and
94%.

Clinical evidence for the regeneration of the Achilles tendon was observed three to five
weeks after tenotomy in all feet in our series, we did not do MRI or ultrasound because
clinical and ultrasound were found to correlate well by Barker and Levy @V; they had
clinical and ultrasonographic evidence of healing in three to six weeks. A similar result
was found by Saini 2; who reported in his series all tendons were palpable six weeks
after the tenotomy and this clinical finding was proved using MRI.

The adverse effects and complications of tenotomy under local anaesthesia following
Ponseti technique is uncommon @ ") however, Dobbs % reported that four patients of
his series had severe bleeding after tenotomy. In our series we did not have any
complication.

Parents were asked about their satisfaction with the functional outcome; 86 out of 89
(96.6%) were satisfied. In 3 patients (3.4%), the deformity needed further corrective
measures. A comparable result was reported by Morcuende ®® and Ponseti 2.

Conclusion:
Achilles Tenotomy under local anaesthesia as part of Ponseti Method for treatment of
clubfoot is effective with good outcome and safe as well.

Recommendation:

It is recommended that Ponseti method including PCT of the Achilles tendon for
treatment of clubfoot is to be practiced in units dealing with clubfoot as an effective
and safe method.

References:

1.Barker SL, Macnicol MF. Seasonal distribution of idiopathic congenital talipes
equinovarus in Scotland. Journal of pediatric orthopedics Part B. 2002;11(2):129-33.
Epub 2002/04/11.

2.Ponseti IV. Treatment of congenital club foot. The Journal of bone and joint surgery
American volume. 1992;74(3):448-54. Epub 1992/03/01.

3.Brodhurst BE. On the nature and treatment of club-foot: and analogous distortions.
London: J. Churchill; 1856. 134 p.

4.Ippolito E, Fraracci L, Farsetti P, Di Mario M, Caterini R. The influence of treatment
on the pathology of club foot. CT study at maturity. The Journal of bone and joint
surgery British volume. 2004;86(4):574-80. Epub 2004/06/04.

5.Feldbrin Z, Gilai AN, Ezra E, Khermosh O, Kramer U, Wientroub S. Muscle
imbalance in the aetiology of idiopathic club foot. An electromyographic study. The
Journal of bone and joint surgery British volume. 1995;77(4):596-601. Epub
1995/07/01.

6.Scher DM, Feldman DS, van Bosse HJ, Sala DA, Lehman WB. Predicting the need
for tenotomy in the Ponseti method for correction of clubfeet. Journal of pediatric
orthopedics. 2004;24(4):349-52.



EDITORIAL

7.Lykissas MG, Crawford AH, Eismann EA, Tamai J. Ponseti method compared with
soft-tissue release for the management of clubfoot: A meta-analysis study. World
journal of orthopedics. 2013;4(3):144-53. Epub 2013/07/24.

8.Laaveg SJ, Ponseti IV. Long-term results of treatment of congenital club foot. The
Journal of bone and joint surgery American volume. 1980;62(1):23-31. Epub
1980/01/01.

9.Patwardhan PS, A. and Sancheti, P. Percutaneous Needle Tenotomy for Tendo-
achillis Release in Clubfoot — Technical Note. J Orthopaedic case reports. 2012;2(1):35
-6.

10.Bor N, Coplan JA, Herzenberg JE. Ponseti treatment for idiopathic clubfoot:
minimum  5-year followup. Clinical orthopaedics and related research.
2009;467(5):1263-70.

11.Mohan SM, Pawan, T., Mohan, S.S., Madhu, M.T. Modified Ponseti Technique for
theManagement 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 - 26.

12.Hootnick DR, Packard DS, Jr., Levinsohn EM, Crider RJ, Jr. Confirmation of
arterial deficiencies in a limb with necrosis following clubfoot surgery. Journal of
pediatric orthopedics Part B. 1999;8(3):187-93. Epub 1999/07/10.

13.Bitariho D. Short-term outcome in one stage pantalar soft-tissue release with
transfixation of talonavicular joint in resistant idiopathic congenital clubfoot.
Unpublished: Makerere University); 2001.

14.Cowell HR, Wein BK. Genetic aspects of club foot. The Journal of bone and joint
surgery American volume. 1980;62(8):1381-4.

15.Yamamoto H. A clinical, genetic and epidemiologic study of congenital club foot.
Jinrui idengaku zasshi. 1979;24(1):37-44.

16.Dobbs MB, Morcuende JA, Gurnett CA, Ponseti IV. Treatment of idiopathic
clubfoot: an historical review. The lowa orthopaedic journal. 2000;20:59-64.

17.Lebel E, Karasik M, Bernstein-Weyel M, Mishukov Y, Peyser A. Achilles tenotomy
as an office procedure: safety and efficacy as part of the Ponseti serial casting protocol
for clubfoot. Journal of pediatric orthopedics. 2012;32(4):412-5.

18.Morcuende JA, Dolan LA, Dietz FR, Ponseti IV. Radical reduction in the rate of
extensive corrective surgery for clubfoot using the Ponseti method. Pediatrics.
2004;113(2):376-80.

19.Shaheen S, Jaiballa H, Pirani S. Interobserver reliability in Pirani clubfoot severity
scoring between a paediatric orthopaedic surgeon and a physiotherapy assistant. Journal
of pediatric orthopedics Part B. 2012;21(4):366-8. Epub 2012/02/22.

20.Cooper DM, Dietz FR. Treatment of idiopathic clubfoot. A thirty-year follow-up
note. The Journal of bone and joint surgery American volume. 1995;77(10):1477-89.
21.Barker SL, Lavy CB. Correlation of clinical and ultrasonographic findings after
Achilles tenotomy in idiopathic club foot. The Journal of bone and joint surgery British
volume. 2006;88(3):377-9. Epub 2006/02/25.

22.Saini R, Dhillon MS, Tripathy SK, Goyal T, Sudesh P, Gill SS, et al. Regeneration
of the Achilles tendon after percutaneous tenotomy in infants: a clinical and MRI study.
Journal of pediatric orthopedics Part B. 2010;19(4):344-7.



