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ABSTRACT

Introduction: We assessed the role of the Pirani score in
determining the number of casts and its ability to suggest
requirement for tenotomy in the management of clubfoot by
the Ponseti method.

Materials and Methods: Prospective analysis of 66 (110
feet) cases of idiopathic clubfoot up to one year of age was
done. Exclusion criteria included children more than one
year of age at the start of treatment, non-idiopathic cases and
previously treated or operated cases.

Results: The initial Pirani score was (5.5£0.7) for the
tenotomy group and the initial Pirani score was (3.3%1.6) for
the non-tenotomy group. There was a significant difference
between the initial Pirani score for the tenotomy and the non-
tenotomy group with t=-7.9, df= 64 p<0.0001. The tenotomy
group had a significantly higher number of casts (four to
seven) compared to non-tenotomy group (two to five)
t=-10.4, df=64, p<0.0001. Spearman’s rank correlation
coefficient was significant and confirmed positive
correlation between the initial Pirani score and the number of
casts required to correct the deformity (r = 0.931, p<0.0001).
Conclusion: Initial high Pirani score suggests the need for
greater number of casts to achieve correction and probable
need for tenotomy. The number of casts required in
achieving complete correction increases with increase in the
initial Pirani score. The initial high hindfoot score (2.5-3)
signifies the probable need of a minor surgical intervention
of percutaneous tendoachilles tenotomy. Based on the initial
Pirani score, parents can be informed about the probable
duration of treatment and the need for tenotomy.
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INTRODUCTION

Congenital talipes equinovarus (CTEV) or clubfoot is a
common paediatric condition with a reported incidence of
1-2 per 1000 new born'. The Ponseti method is the most
popular worldwide for non-surgical correction of idiopathic
clubfoot, with excellent long-term outcome (30 years)”.
Pirani et al devised a simple scoring system and reported
good intra-observer reliability for their scoring system based
on six clinical signs - three each for midfoot and hind foot.
Each foot received a midfoot and hind foot score between
0 and 3 and a total score between 0 and 6. Each was scored
according to the degree of abnormality (0; being no
abnormality, 0.5; moderate abnormality, 1; severe
abnormality)**.

Flynn et al further confirmed that Pirani scoring system had
very good intra-observer reliability after the initial learning
phase. The other popular classification for clubfoot
worldwide is the Dimeglio classification’. The Ponseti
technique remains the most accepted and reliable method of
management of clubfoot today and it has also reduced the
need for major foot surgery significantly’. In a Cochrane
review, to compare various techniques, the authors
concluded that the Ponseti technique produced significantly
better short-term foot alignment compared to the Kite and
other traditional techniques’. Parents of children being
treated for clubfoot are likely to enquire about the duration
of treatment and the need for tenotomy. Previous studies
have shown variable results in the Pirani scores’ ability to
predict the number of casts required and the need for

tenotomy*"”.
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In our study, we have assessed the role of the Pirani score in
predicting the number of casts required and the need for
tenotomy in the management of clubfoot by the Ponseti
method.

MATERIALS AND METHODS

The present study was done from July 2012 to March 2015,
with approval from the Institutional Ethics Committee for
research on human subjects. Prospective analysis of 66 cases
of idiopathic clubfoot up to one year of age was done.
Exclusion criteria included children more than one year of
age at the start of treatment, non-idiopathic cases and
previously treated or operated cases. All the cases of CTEV
presenting between July 2012 to March 2015 in our hospital
and meeting the inclusion criteria were included in the study.

The data was prospectively collected for 66 children (110
feet) after conducting a complete general, systemic and local
examination. The severity of the deformity was assessed
using Pirani scoring system and the recording of Pirani score
was done during each visit by the first author. The third
author on a weekly basis did serial casting according to
Ponseti technique. The second and third authors together
decided the need of tenotomy. All the other authors were
blinded to the initial Pirani score except the first author. After
achieving 70 degrees of abduction and correction of heel
varus, if ankle dorsi-flexion remained <10 degrees,
percutaneous tenotomy was performed under local
anaesthesia. Cast was applied following tenotomy in full
abduction and dorsiflexion for three weeks. After achieving
complete correction, a custom-made Steenbeck brace with
70 degrees external rotation on the affected foot and 40
degrees external rotation on the normal foot and 15 degrees
bend of the connecting bar to maintain dorsiflexion was
given. The size of the splint was determined prior to
tenotomy so that the brace could be applied immediately
after cast removal. The brace was advised to be worn full
time for the first three months and then to use the brace for
12 hours at night and two to four hours in the day for a total
of 14 to 16 hours during the 24-hour period until the child
was 3 to 4 years of age. During each visit, the corrected foot
was examined in detail and strict bracing protocol was
advised’. Follow-up of minimum one year was available for
all cases.

The relationship between the number of casts and the
respective initial Pirani scores was assessed using the
Spearman’s rank correlation and co-efficient with the level
of significance set at p=0.05. The predictor variables to
predict number of casts required were the Pirani score and
age. The relative importance of the predictor variables to the
number of casts was estimated using step-wise multiple
regression analysis. Variables with p value less than 0.1 on
f-test were not retained in the model.
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RESULTS

In our study, the total number of cases treated was 66. The
total number of feet treated was 110. Out of the 66 cases, 44
cases had bilateral involvement. In unilateral cases, the right
side (14 cases, 64%) was more commonly involved. The
minimum follow-up duration was 12 months and maximum
follow-up duration was 30 months for cases registered early
in the study. Most of the cases (34 cases, 51.5%) were below
one month of age. The youngest child in the study was of
five days of age and the oldest was of seven months. Males
were 52 cases (78.8%) and 14 cases (21.2%) were females;
showing a male preponderance. Most of the cases were in the
age group of below one month and patients presenting early
after birth required lesser number of casts compared to those
who presented late (Fig. 1).

Tenotomy was needed in 40 cases (84 feet, 76.3%) and the
mean initial Pirani score was 5.02 for 110 feet, with
minimum score of 2.0 and maximum score of 6.0. The initial
Pirani score was (5.5 + 0.7) for the tenotomy group and the
initial Pirani score was (3.3 £ 1.6) for the non-tenotomy
group. There was a significant difference between the initial
Pirani score for the tenotomy and the non-tenotomy group
with t = -7.9, df=64 p<0.0001.

The mean initial hind foot score was 2.70 for 110 feet, with
minimum score of 1.5 and maximum score of 3.0. The mean
initial hind foot score was 2.87 for the tenotomy group and
the mean initial hind foot score was 2.10 for the non-
tenotomy group. There was a significant difference between
the mean initial hind foot score for the tenotomy and the non-
tenotomy group t = -4.680 and p = 0.00. All 100% of the
tenotomy group had an initial hind foot score of >2.5
compared with (57.6%) of the non-tenotomy group (Fig. 2).

The mean number of casts required for 110 feet was 5.10.
The number of casts required among the tenotomy group was
(5.7 £ 0.8) and among non-tenotomy group was (3.3 + 1.1).
The tenotomy group had a significantly higher number of
casts (4 to 7) compared to non tenotomy group (2 to 5)
t=-10.4, df = 64, p<0.0001. The number of casts required to
achieve complete correction increased with increase in the
initial Pirani score (Fig. 2). The majority of the feet in the
study had an initial Pirani score between 5 and 6.

Spearman’s rank correlation coefficient was significant and
confirmed a positive correlation between the initial Pirani
score and the number of casts required to correct the
deformity (r = 0.931, p <0.0001). The tenotomy group
showed a strong positive correlation between the initial
Pirani score and the number of casts required to correct the
deformity (r = 0.931, p <0.0001). The non-tenotomy group
also showed a strong positive correlation between the initial
Pirani score and the number of casts required to correct the
deformity (r = 0.95, p <0.0001).
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Table I: Regression model analysis showing coefficients in the regression line with their standard error and significance.
Age was dropped out of the model

Co-efficient (B) Standard error (B) p-Value
Constant 0.53 0.22 0.022
Pirani score 0.91 0.05 <0.0001

Table Il: Summary of patient demographics and treatment outcome between the two groups

Tenotomy No tenotomy
(n=84) (n=26)
Age (days) 48.6x8.7 51.1£10.8
Gender 42 males, 4 females 10 males, 10 females
Pirani score 5.5+0.7 3.3x1.6
Number of casts 5.7+08 3.3+0.1.1
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Fig. 1: Age versus number of casts required. C represents
number of casts.
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Fig. 3: Association between Pirani score and number of casts.

In step-wise multiple regression analysis only the variable
‘Pirani score’ was retained in the model while age was
dropped as it was not a significant predictor (P 0.343). The
association was positively correlated (Fig. 3) and estimated
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Fig. 2: Pirani score versus number of casts required, C represents
number of casts.

number of casts = 0.53 + 0.91 (Pirani score). The amount of
variance explained in the model 12 was 0.87. The
co-efficients are detailed in Table I. The other observations
made in our study were: the initial Pirani scores were the
same in both feet among all bilateral cases. The deformity
was found to be severe (high Pirani score) among bilateral
cases (Table II).

DISCUSSION

Congenital idiopathic clubfoot is a common congenital foot
deformity, treated by widely accepted and acclaimed Ponseti
technique to achieve early correction”. Pirani score is the
most popular method to track progress to predict the need for
tenotomy, and the number of casts of required®“. In the
present study, the mean age at initial presentation was 6.7
weeks comparable with Laaveg et al” study. Eighty-four feet
(76.3%) underwent tenotomy comparable to studies done by
Colburn et al'* and Morcuende et a/”. In our study, the
number of casts required to achieve complete correction



increased with increase in the initial Pirani score. The
association was positively correlated (Fig. 1) and estimated
as number of casts = 0.53 + 0.91 (Pirani score). Raju et al'
showed in their series faster rates of decrease in Pirani score
treated by Ponseti technique, and less number of casts with
less Pirani score. Dyer PJ and Davis N* in their series showed
at least four casts were required for full correction of initial
Pirani score of 4. Bor et al in their series had mean total
Pirani score of 4.7 (2 to 6) and mean number of cast required
was six, similar to our study”.

In our study, both the tenotomy and non-tenotomy group
showed a strong positive correlation between the initial
Pirani score and the number of casts required to correct the
deformity, confirmed by Spearman’s rank correlation
coefficient. Further, the mean initial Pirani score for 110 feet
was 5.02. There was a significant difference between the
initial Pirani score for the tenotomy group (5.5 = 0.7) and the
non-tenotomy group (3.3 + 1.6). The mean initial hind foot
score was 2.70. There was a significant difference between
the mean hind foot score for the tenotomy group (score-2.87)
and the non-tenotomy group (score-2.10).

The mean number of casts required to correct the deformity
was 5.10 (range 2-7). In the Morcuende et al series, the
number of casts ranged from one to seven, 90% of the
patients required less than five casts for correction'.
Similarly, Scher et al®, reported mean number of casts as 5.7
(range 4-9), while Dobbs et al*, required 4.16 (range 3-7)
casts for correction. There was a significant difference
between the number of casts required to correct the
deformity for the tenotomy group (84 feet; casts- 5.7 + 0.8)
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and the non-tenotomy group (36 feet; casts -3.3 = 1.1). The
present study does have its limitations like the short follow-
up period, so we have focused only on the importance of
Pirani’s scores during the treatment in predicting the number
of casts and the need of tenotomy. Only children below age
of one year and idiopathic cases have been included in our
study to remove confounding factors in syndromic cases.

CONCLUSION

Based on this study to assess the importance of Pirani
scoring and its role in predicting the number of casts and the
need of tenotomy in the management of idiopathic clubfoot
by the Ponseti method, in children less than one year, the
initial high Pirani score signifies a longer duration of
treatment, the need for greater number of casts to achieve
correction and probable need for tenotomy. The number of
casts required in achieving complete correction increases
with increase in the initial Pirani score. The initial high
hindfoot score (2.5-3) signifies the probable need for a minor
surgical intervention of percutaneous tendoachilles
tenotomy. Based on the initial Pirani score, parents can be
reliably informed about the probable duration of treatment
and the need of tenotomy.

CONFLICT OF INTEREST

None of the authors have any potential conflict of interest
and no funding or grant was received for the above project.

29



Malaysian Orthopaedic Journal 2018 Vol 12 No 7 Sharma A, et al

REFERENCES

L.

10.

11.

12.

13.

14.

15.
16.

17.

18.

19.

20.

30

Dobbs MB, Nunley R, Schoenecker PL. Long-term follow up of patients with clubfeet treated with extensive soft-tissue release.
J Bone Joint Surg Am. 2006; 88(5): 986-96.

Cooper DM, Dietz FR. Treatment of idiopathic clubfoot. A thirty-year follow-up note. J Bone Joint Surg Am. 1995; 77(10):
1447-89.

Pirani S, Outerbridge HK, Sawatzky B, Stothers K. A reliable method of clinically evaluating a virgin clubfoot evaluation.
In: 21st SICOT Congress, 1999, Sydney, Australia.

Pirani S, Zeznik L, Hodges D. Magnetic resonance imaging study of the congenital clubfoot treated with the Ponseti method.
J Pediatric Orthop. 2001; 21(6): 719-26.
Flynn JM, Donohoe M, Mackenzie WG. An independent assessment of two clubfoot classification systems. J Pediatr Orthop.
1998; 18(3): 323-7.

Zionts LE, Zhao G, Hitchcock K, Maewal J, Ebramzadeh E. Has the rate of extensive surgery to treat idiopathic clubfoot
declined in the United States? J Bone Joint Surg Am. 2010; 92(4): 882-9.
Gray K, Pacey V, Gibbons P, Little D, Frost C, Burns J. Interventions for congenital talipes equinovarus (clubfoot). Cochrane
Database Syst Rev. 2012; (4): CD008602.
Dyer PJ, Davis N. The role of the Pirani scoring system in the management of club foot by the Ponseti method. J Bone Joint Surg
Br: 2006; 88(8): 1082-4.
Chu A, Labar AS, Sala DA, van Bosse HJ, Lehman WB. Clubfoot classification: correlation with Ponseti cast treatment. J Pediatr
Orthop. 2010; 30(7): 695-9.
Dobbs MB, Rudzki JR, Purcell DB, Walton T, Porter KR, Gurnett CA. Factors predictive of outcome after use of the Ponseti
method for the treatment of idiopathic clubfeet. J Bone Joint Surg Am. 2004; 86(1): 22-7.
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(4): 349-52.
Haft GF, Walker CG, Crawford HA. Early clubfoot recurrence after use of the Ponseti method in a New Zealand population.
J Bone Joint Surg Am. 2007; 89(3): 487-93.
Hegazy M, Nasef NM, Abdel-Ghani H. Results of treatment of idiopathic clubfoot in older infants using the Ponseti method:
A preliminary report. J Pediatr Orthop B. 2009; 18(2): 76-8.
Bor N, Coplan JA, Herzenberg JE. Ponseti treatment for idiopathic clubfoot: minimum 5-year followup. Clin Orthop Relat Res.
2009; 467(5): 1263-70.
Laaveg SJ, Ponseti IV. Long-term results of treatment of congenital clubfoot. J Bone Joint Surg Am. 1980; 62(1): 23-31.
Colburn M, Williams M. Evaluation of the treatment of idiopathic clubfoot by using the Ponseti method. J Foot Ankle Surg. 2003;
42(5): 259-67.
Dobbs MB, Morcuende JA, Gurnett CA, Ponseti [V. Treatment of idiopathic clubfoot: an historical review. lowa Orthop J. 2000;
20: 59-64.
Rijal R, Shrestha BP, Singh GK, Singh M, Nepal P, Khanal GP, et al. Comparison of Ponseti and Kite’s method of treatment for
idiopathic clubfoot. Indian J Orthop. 2010; 44(2): 202-7.
Bor N, Herzenberg JE. Ponseti clubfoot treatment in older children for whom traditional casting has failed. In: AAOS-Podium
presentations, 2002, Dallas, Texas. Paper no. 053.
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(4): 349-52.



