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ABSTRACT 

Background: Late, neglected, rigid and relapsed congenital talipes equino varus (CTEV or club foot) are not 

uncommon and pose a challenge in the treatment. This prospective study was done to evaluate the role of 

Joshi’s external stabilization system (JESS) in the correction of these subset of deformity by ligamentotaxis.  

Patients and methods: A total of 44 feet (42 patients), age 1-12(Mean 4.79) years were put on JESS for 

deformity correction and were followed for a minimum period of 14 months. 

Results: Mean Dimeglio score improved from 10.72 (range 8-13) SD 1.43 to 3.34 (range 2-4) SD 1.05 pre to 

post application of the fixator respectively. Functional outcome evaluated using Simon’s criteria showed 

satisfactory result in 40 patients and unsatisfactory in 2 patients. Important complications encountered were 

metatarsophalangeal joint flexion in 7 cases and osteomyelitis at tibial half pin site in 1 patient.  

Conclusion: Differential distraction by JESS is an effective and minimally invasive method in the treatment of 

neglected idiopathic CTEV. 
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INTRODUCTION

Congenital talipes equino varus (CTEV or club foot) 

remains one of the most commonly encountered 

diagnosis in a paediatric foot and ankle clinic.
1
 

Around the world, 150,000 – 200,000 babies with 

clubfoot are born each year.
1,2

 In rural Indian 

population clubfoot was the commonest congenital 

anomaly at 0.9 per 1000 population.
3
 In developed 

countries clubfoot is usually corrected early in life 

leaving little or no disability.
4
 In the developing 

world it is not uncommon to see clubfoot late, 

neglected, with recurrence or relapse of deformity.
5,6

 

Although initial non operative treatment with 

manipulative reduction and plaster casting described 

by Ignasio V. Ponseti
7-11

 is widely accepted as an 

effective method, lack of understanding of anatomy, 

kinematics and pathology of clubfoot among 

orthopaedists has led to major errors in treatment thus 

creating space for invasive and minimally invasive 

surgical techniques.
 12-19

 One such treatment modality 

is differential distraction with Joshi’s external 

stabilization system (JESS).
20

 Various studies on 

clubfoot correction using JESS have evidenced 

satisfactory results establishing JESS as a viable 

option in the treatment of clubfoot.
21

 A clinico-

radiological correlation following full correction 

remains a grey area.
22-24 

The present study intends to 

address the lacuna and suggest modifications based 

on the difficulties and complications encountered.
25-28
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Patients and methods 

This prospective study was conducted in a 300 

bedded tertiary care referral orthopaedic centre in the 

Southern India over a period of 24 months with a 

minimum follow up period of 14 months. The study 

methodology, its necessity and relevance were 

presented before the Institutional Ethics Committee 

and approval was obtained. This study was conducted 

upon patients with idiopathic clubfoot not responding 

to serial manipulations, neglected, recurrent and 

relapsed cases. Patients aged 1 year to 12 years with 

idiopathic clubfoot were included in the study. Both 

unilateral and bilateral cases were included. Non 

idiopathic clubfoot patients were excluded from the 

study. Patients were evaluated both clinically and 

radiologically
29

. Clinical evaluation was done using 

Dimeglio scoring system
30,31

 in which parameters 

namely sagittal plane evaluation of equinus, frontal 

plane evaluation of varus, derotation of 

calcaneopedal block and forefoot adduction in 

relation to hind foot in the horizontal plane were 

recorded. Severity of deformity was classified based 

on Dimeglio score (Figure 1). Radiological 

evaluation was done by standard anteroposterior 

radiographs which were taken with the foot kept flat 

on the plate with maximal possible correction of 

deformity with x-ray beam focused on the talus and 

lateral view taken with the lateral border of foot 

touching the plate with foot in maximally dorsiflexed 

position and the tube directed vertically downwards. 

Radiological indices measured were talocalcaneal 

angle and talofirstmetatarsal angle in anteroposterior 

view, tibiocalcaneal and talocalcaneal angles in 

lateral view (Figure 2). Talocalcaneal index which is 

the sum of talocalcaneal angle in anteroposterior and 

lateral radiographs was also calculated.  Surgical 

intervention was undertaken after adequate pre-

operative assessment was made and only after taking 

informed consent.  

All patients were operated under spinal subarachnoid 

block. Surgical procedure included sequential 

placement of K- wires, attachment of L-rods and Z-

rods, interconnection with distractors both medially 

and laterally. There were basically three sets of K-

wires which were introduced. First set was passed 

through the fore foot, second set through the hind 

foot and third set through the proximal tibia. In the 

forefoot, the first K-wire was passed in a lateral to 

medial direction through the head of the 5
th

 

metatarsal that exited through the head of the 1
st
 

metatarsal. This wire holds the fifth, fourth second 

and first metatarsals. It may or may not hold the third 

metatarsal. The second K-wire was passed just 

proximal to the first one at an appropriate distance as 

per the size of the clamp in a lateral to medial 

direction maintaining the arch of the foot. This passes 

through the fifth and fourth metatarsals. The third one 

was passed in a similar manner in a mediolateral 

direction through the first and the second metatarsals. 

In the hind foot, two parallel K-wires were passed 

through the calcaneum in a mediolateral direction at 

an appropriate distance as per the clamp and in line 

with the sole of the foot. The third wire was passed 

unicortically into the calcaneum in a posterior to 

anterior direction along its long axis. This wire was 

passed at the end through the central clamp of the 

posterior connecting rod after assembling the fixator 

as shown (Figure 3). In the proximal tibia, two 

parallel K-wires were passed in a lateral to medial 

direction at the metaphyseodiaphyseal junction. 

These wires were passed at a maximum distance as 

allowed by the horizontal part of the Z-rod. The third 

wire was passed in an antero-posterior direction 

through the central clamp of the connecting rod to the 

tibia and is uni-cortical. Distraction was initiated on 

third postoperative day. Differential distraction 

schedule was followed. Medial distraction was done 

twice as much as on lateral. Simultaneous passive 

extension of all toes was done. Pin site dressing was 

done regularly. End point of distraction was judged 

clinically and radiologically. Static phase was 

continued for double the time needed for correction 

initially with JESS and following JESS removal with 

above knee plaster casting in slightly overcorrected 

position. Following plaster cast removal Dennis 

Brown shoes were given for maintenance of 

correction. Functional evaluation was done using 

Simons criteria (Table2)
32

. 

Results 

A total of 44 feet (42 patients) were studied age 

ranging from 1 to 12 years. Mean age being 4.79 

years and 3 years being mode of the class. Male to 

female ratio was 3:1 with 31(74%) male patients and 

11 female (26%) patients. 22 patients (52.38%) 

presented with left sided CTEV and 18 patients 

(42.85%) with right sided CTEV. Two patients had 

bilateral deformity in whom deformity correction was 

done one side at a time. Mean preoperative Dimeglio 
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score was 10.72 (range 8-13) ± 1.43. Mean 

postoperative Dimeglio score was 3.34 (range 2-4) 

with standard deviation of 1.05. Average 

preoperative talocalcaneal index was observed to be 

20.90
0
 (range 13

0
 - 38

0
) with a standard deviation of 

5.62
0
. Following full deformity correction with JESS 

average postoperative talocalcaneal index was 

observed to be 43.61
0
 (range 27

0
 - 69

0
) with a 

standard deviation of 9.52
0
 (Normal talocalcaneal 

index is > 40
0
). Average preoperative talus first 

metatarsal angle was observed to be 24.27
0
 (range 7

0
 

to 38
0
) with a standard deviation of 6.76

0
. Following 

full deformity correction with JESS average 

postoperative talus first metatarsal angle was 

observed to be 2.93
0 

(range -7
0
 to 24

0
) with a 

standard deviation of 6.31
0
 (Normal angle is 0

0
 to -

20
0
. An angle above 0

0
 denotes fore foot adduction). 

Average preoperative tibiocalcaneal angle was 

observed to be 112.02
0
 (range 95

0
 to 139

0
) with a 

standard deviation of 10.22
0
. Following full 

deformity correction with JESS average 

postoperative tibiocalcaneal angle was observed to be 

87.97
0
 (range 73

0
 to 102

0
) with a standard deviation 

of 6.88
0
. The average time taken for correction was 

4.06 weeks least being 2 weeks and highest 8 weeks 

with a standard deviation of 2.778 weeks. Functional 

outcome in all patients was evaluated using Simon’s 

criteria.
33-35

 In our study 40 patients showed 

satisfactory result and 2 patients showed 

unsatisfactory result. Both cases have Grade III 

Dimeglio severity of clubfoot preoperatively. Time 

taken for correction was also more in comparison 

with other cases. 

All scores were significantly different when 

compared preoperatively and postoperatively. The 

significance of difference between preoperative and 

postoperative values were computed using the 

Student paired t – test (Table-1). The results were 

significant within a 95% Confidence Interval. 

Complications 

The most common complication was 

metatarsophalangeal joint flexion seen in 7(0.16%) 

feet and osteomyelitis at tibial half pin site was found 

in 1(0.02) foot. Three feet had persistent forefoot 

adduction deformity. 

 Discussion   

Efficacy of JESS in CTEV correction has been 

proven through various studies. Our understanding of 

principle of correction of CTEV with JESS is close to 

Ponseti’s method of sequential manipulation and 

casting.
7
 Placement of metatarsal wires and linking 

them with calcaneal wires with distractor brings both 

hind foot and forefoot into same plane of supination. 

Distraction from here occurs simultaneously along 

forefoot and hind foot, while medial foot distraction 

addresses forefoot adduction. 

Gender distribution in our study population was 

similar to other studies i.e. Ognesian and Istomina
35

, 

Suresh S, Ahmed A et al
36

, Anwar Marthya H
37

, 

Arun B Manjappa CN with male predominance and 

majority of unilateral cases. 

We achieved an average talocalcaneal index of 43.61
0
 

from 20.9
0
 with 108.66% improvement which is 

inferior only to Ajay Singh study
38

 (63.1
0
 post-

operative with 228% improvement) but our sample 

size was larger as compared to the study. 

In the present study 42 children (44 feet) were 

studied. Preoperative and post-operative clinical 

assessment using Dimeglio score was done. A post-

operative Dimeglio score of <5 was taken as good, 5-

10 as fair and >10 as poor result. 41 (93.18%) 

achieved good result, 3 (6.81%) fair result and poor 

in none. Patients with fair result with postoperative 

Demeglio score of 5-10 had varying degrees of 

persistent forefoot adduction which was later 

addressed by doing a lateral closing wedge osteotomy 

of cuboid bone. Metatarsophalangeal joint flexion 

were managed initially by passive extension of toes. 

Resistant cases were managed by forcible 

manipulation and maintenance in POP cast at the 

time of JESS removal. Osteomyelitis at tibial half pin 

site necessitated change of K-wire position. 

Loosening of link joints was managed by periodic 

tightening with Allen key during every follow up. 

None of the above mentioned complications 

necessitated early removal of JESS.  Three feet had 

persistent forefoot adduction deformity and were 

managed later by lateral closing wedge osteotomy of 

cuboid. 

Conclusion 

Current study reiterates the role of controlled 

differential distraction with JESS for CTEV as an 

effective procedure to correct all the deformities 
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simultaneously with minimal surgical trauma and 

postoperative scar. Functional distraction using JESS 

apparatus is an easy method, which does not require 

any sophisticated instrumentation or image 

intensification. Adequate period of static phase is 

necessary before removal of the apparatus.  

There is considerable clinical improvement as 

measured by Dimeglio score. Functional outcomes 

evaluated by Simon’s criteria showed satisfactory 

results in majority of cases. 

Radiological outcome correlates positively with 

clinical and functional outcome.  

As the period of follow up in current study is medium 

term (14 months) further follow up is required to 

reiterate the strength of correlation. 

Connecting medial distraction rods may be difficult 

in cases with very severe deformity. Such cases 

require extra caution in terms of pin placement and 

size of K-wires to be selected. 

Patient compliance takes paramount importance for 

success of JESS. Loosening of the link joints is 

common which should be tightened at regular 

intervals. We advise continuous supervision with 

patient under admission during distraction phase in 

order to avoid improper and over distraction leading 

to complications like talocalcaneal subluxation. 

Metatarsophalangeal flexion deformity can be 

avoided by regular passive extension of all toes 

during the distraction phase. 

Disclosure 

The author reports no conflicts of interest in this 

work. 
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Table 1: Pre and post operative scores and radiological assessment 

  Mean SD Df t p (two-tail) 

Preop DS 10.73 1.44 43 47.15 <0.001 

Postop DS 3.34 1.06 

Preop TCI 22.91 5.63 43 -17.19 <0.001 

Postop TCI 43.61 9.53 

Preop TFMA 24.27 6.77 43 25.99 <0.001 

Postop TFMA 2.93 6.31 

Preop TCA 112.02 10.23 43 18.12 <0.001 

Postop TCA 87.98 6.89 

 

DS –Dimeglio Score ; TCI – Talocalcaneal index ; TFMA – Talus First Metatarsal Angle ; TCA – 

Tibiocalcaneal angle; MTPFC – Metatarsophalangeal flexion contracture; SD – Standard Deviation; Df – 

Degree of freedom 

 

Table 2: Functional evaluation as per Simon’s criteria 

 Satisfactory Unsatisfactory 

Symptoms None Mild to severe pain with 

normal activity 

Appearance of the hind part 

of the foot 

Normal, or mild deformity. 

Zero to +1 

Moderate to significant 

residual deformity. +2 to +4 

Adduction of the fore part of 

the foot 

None to +2 +2 to +4 

Foot-knee malalignment None to +1 +2 to +4 

Functional weakness of the 

calf (when possible to test) 

None to +1 weakness, 

weight supported on toes 

+2 to +4, cannot support 

weight on toes 

Range of motion of the 

ankle 

Dorsiflexion > 10 degrees, 

plantar flexion > 15 degrees 

Dorsiflexion < 10 degrees, 

plantar flexion < 15 degrees 

Range of motion of the 

subtalar joint 

+3 to +1 Zero 

Additional treatment needed None, cast, or minor surgery 

of the fore part of the foot 

Frequent treatment with a 

cast or major reconstructive 

procedure necessary  

Complications None to two minor 

complications, no major 

complications 

One or more major 

complications 
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Figure 1: Dimeglio classification system 

 

 

Figure 2: Radiological indices measured 

 

A,B Talo-calcaneal angle in AP and Lateral views, C Tibio-calcaneal angle, D Talo-1
st
 metatarsal angle. 

A B C D 
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Figure 3: Showing the placement of the posterior calcaneal wire and after complete frame application 

 

 

Figure 4: Comparative analysis of pre-operative and post-operative Dimeglio score with the time taken 

for correction. 

 

 


