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Abstract
This study aimed to compare the outcomes of the accelerated and standard Ponseti method for clubfoot
pathology by constructing a systematic review and meta-analysis of relevant randomized controlled trials
and nonrandomized comparative studies. A systematic search was conducted to identify the relevant studies
through PubMed, Google Scholar, and Cochrane depending on Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) guidelines. The keywords used included “accelerated” AND
“standard” AND “Ponseti” AND “clubfoot” AND “Congenital Talipes Equinovarus” AND “CTEV” AND
“prospective comparative design” AND “randomized trial.”

We conducted this analysis among 13 studies that met the criteria adopted in this review where eight studies
were prospective comparative studies, and five studies were randomized prospective comparative studies
which were published in the period between 2015 and 2022. Statistically, accelerated Ponseti showed
superior impact over standard Ponseti considering the duration of treatment (22.53 days vs. 40.61 days,
p<0.001). No significant difference was reported between the two methods considering final Pirani score
(0.64 vs. 0.56, p=0.194), number of casts (5.23 vs. 5.25, p=0.425), rate of tenotomy (66.2% vs. 63.1%,
OR=1.246, 95% CI: 0.86-1.80, p=0.245), relapse rate (9.51% vs. 8.54%, OR=1.126, 95% CI: 0.68-1.86, p=0.642)
and complication rate (14.4% vs. 13.1%, OR=1.130, 95% CI: 0.58-2.19, p=0.717). We concluded that the
accelerated Ponseti method could achieve comparable efficacy to the standard method in terms of post-
procedure Pirani score, tenotomy rate, relapse rate, complications rate, and number of casts needed by the
patients with advantage of requiring shorter duration of treatment which is associated with more patient’s
compliance.

Categories: Orthopedics
Keywords: prospective comparative design, randamized trial, congenital talipes equinovarus deformity, idiopathic
clubfoot, ponseti's method

Introduction And Background
Clubfoot, one of the most congenital deformities, also known as Congenital Talipes Equinovarus (CTEV),
affects about 1-6.8 for every 1000 live births [1-3]. It consists of four components, including ankle equinus,
forefoot adductus, hindfoot varus, and midfoot cavus [4,5]. If left untreated, this could lead to stiffness,
weakness, and chronic pain, permanent disability in the absence of a series of revision surgeries [6].
Therefore, early diagnosis and holistic care are significant factors in the successful management of patients
with CTEV [7].

The first advanced nonoperative treatment of clubfoot was plaster of Paris casts which was introduced by
Guerin in 1836 [7]. Surgical intervention at this time was the main management of clubfoot because it was
believed that it was necessary to achieve the best therapeutic outcomes. However, the long-term follow-up-
based evidence showed disappointing clinical, radiographic, and kinematic outcomes in patients treated
with surgical intervention. Moreover, corrective surgery when conducted in infants often results in
adolescent pain, decreased strength, and functional deficits [8]. Furthermore, surgical procedures including
repeated soft tissue releases on the clubfoot induce some complications such as stiffness of foot, arthritis
disorders, and poor quality of life [9]. A number of conservative techniques have been proposed to correct
clubfoot deformity with the following techniques: different methods of manipulations, orthosis, splinting or
bracing, and casting and strapping [10,11]. One such conservative technique was kite technique which was
introduced in 1939, and included manipulation and casting techniques; however, its associated success rate
was poor [12]. In the 1940s, Dr. Ignacio Ponseti presented Ponseti casting as a conservative approach to
clubfoot based on the fundamental pathoanatomic and kinematics of the deformity [13]. Ponseti published
the results of his method in 1963, providing evidence that it yielded satisfactory outcomes in 90% of the
patients. This method uses Achilles tenotomy to release the equinus deformity and brace the corrected
clubfoot [14,15], which helps in obtaining a plantigrade, functional, and pain-free foot [16]. This method has
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the advantage of being applied to patients as early as one day old and has been proven to realign the
clubfoot in infants while avoiding extensive and major surgeries [13]. For these reasons, weekly corrective
manipulation and long-leg casting have been chosen as the standard care of management in the modern era,
as the best option to gradually correct all symptoms associated with clubfoot deformity [1,6,7]. However,
despite the huge advantages of the Ponseti casting considering cost-effectiveness and safety, it has some
limitations mainly the long time it takes to correct all deformity components [6,17]. This management
makes compliance a challenge for patients with limited economic resources and difficulty accessing care
[18]. Some literature has investigated the efficacy of accelerated Ponseti casting where the plasters are
applied identically to the standard protocol; however, changed more frequently (two times weekly).
Additionally, few studies have reviewed the difference between those interventions. Therefore, this study
aimed to compare the outcomes of the accelerated and standard Ponseti method for clubfoot pathology.

Review
Methodology
This is a systematic review and meta-analysis of relevant randomized controlled trials and nonrandomized
comparative studies. A systematic search was conducted to identify the relevant studies through
PubMed and Cochrane depending on PRISMA guidelines (Figure 1). The keywords used included
“accelerated” AND “standard” AND “Ponseti” AND “clubfoot” AND “Congenital Talipes Equinovarus” AND
“CTEV” AND “prospective comparative design” AND “randomized trial.”

FIGURE 1: Flowchart showing article selection based on PRISMA
guidelines.
The image summarizes Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) steps to
select the valid article to be included in this systematic review.

The inclusion criteria of studies included in this review are as follows: all studies published between 2015
and 2022 that compare accelerated and standard Ponseti methods; studies including pediatric populations
under the age of 10 years with diagnosis of CTEV/clubfoot; studies including at least one of the following
outcomes: pre- and post-Pirani score, number of casts needed, duration of treatment, relapse rate, tenotomy
rate and/or complication rate; studies published in English or other languages; however, only English
version was included; studies depending on randomized controlled trial or prospective cohort comparative
designs published between 2015 and 2022. The exclusion criteria of the included studies are as follows:
studies that reported the presence of comorbid infectious diseases or malignancy; studies depending on
surgical treatments or conservative approaches rather than accelerated and standard Ponseti; non-
comparative study designs; studies depending on non-human in vivo or in vitro design; study with
retrospective/systematic review design, review articles, books, unpublished articles; studies published in
non-English language without an English version; and those published before 2015. Table 1 shows the
inclusion and exclusion criteria according to the Population, Intervention, Comparison, and Outcome
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(PICO) method.

Study
component

Inclusion Exclusion

Population
(1) ≤10 years of age at initial treatment. (2) Clinical
diagnosis of CTEV

(1) >10 years of age at initial treatment. (2) Less than two months of
follow-up. (3) Comorbid infection or malignancy. (4) Animal studies

Intervention
and
comparison

(1) Accelerated and standard Ponseti methods
(comparison)

(1) Surgical intervention. (2) All other conservative treatments

Outcome
(1) Pirani score (pre- and post-procedure), number
of casts needed, duration of treatment, tenotomy
rate, relapse rate, complication rate

(1) No outcome mentioned or different outcomes

Publication
(1) Primary research published in English in
a journal. (2) Published in the period between 2015
and 2022

(1) Abstracts, editorials, letters. (2) Conference presentations or
proceedings. (3) Books. (4) Duplicate publications of the same
study/cohort that do not report on different outcomes

Design
(1) Randomized controlled trials. (2) Prospective
cohort studies

(1) Case reports or series. (2) Review articles. (3) Retrospective
studies

TABLE 1: Inclusion and exclusion criteria according to the Population, Intervention, Comparison,
and Outcome (PICO) method.
The implemented criteria for inclusion or exclusion of studies and considering its validity for this systematic review.

After the selection of the qualified studies, specific data were extracted from each study regarding
characteristics such as year of publication, setting, age of patients, sex of patients, number of patients,
number of feet, type of deformities (bilateral or unilateral), follow-up duration, and Pirani score for patients
of each method (Accelerated or standard). Moreover, data regarding outcomes were extracted, including
post-procedure Pirani score, number of casts needed, duration of treatment, tenotomy rate, relapse rate, and
complication rate. Continuous variables. including post-procedure Pirani score, number of casts needed, and
duration of treatment were compared in terms of weighted mean difference (WMD), whereas dichotomous
variables including tenotomy rate, complications rate, and relapse rate, were assessed in terms of odds ratio

(OR) and 95% confidence intervals (CI). A fixed-effect model was used when heterogeneity (I2) was <50%,
whereas a random-effect model was used when it was >50%. Statements with p-values lower than 0.05 were
considered significant.

Results
The electronic search strategy conducted in this review ended in 232 hits which after removing duplicates
reduced to 124 studies. These 124 studies were considered eligible for further evaluation, from which 83
studies were excluded based on title and abstract resulting in 41 studies. Among these studies, 28 were
excluded according to the inclusion and exclusion criteria. Therefore, the final number of studies included
in the current retrospective study was 13 studies (Figure 1).

All studies listed in Table 2 were conducted between 2011 and 2022. Among these 13 included studies listed
in Table 2, eight studies (nos. 1-5,7,10,11) were prospective comparative studies while five studies (nos.
6,8,9,12,13) were randomized prospective comparative studies. Most of the included studies in Table 2 (nos.
1,2,4-9,13) were conducted in India, Egypt (no. 3), Iraq (no. 10), Nigeria (no. 11), and Pakistan (no. 12);
however, no study having the inclusion criteria was found to be conducted in Europe region (Table 2).
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S.
no.

Studies Year Journal Country Study design

1 Barik et al. [1] 2019
European Journal of Orthopaedic Surgery and
Traumatology

India Prospective comparative study

2 Solanki et al. [7] 2018
Journal of Orthopaedics, Traumatology and
Rehabilitation

India Prospective comparative study

3
Elgohary and Abulsaad
[17]

2015
European Journal of Orthopaedic
Surgery and Traumatology

Egypt Prospective comparative study

4
Mageshwaran et al.
[18]

2016 International Journal of Scientific Study India Prospective comparative study

5 Singh et al. [19] 2021
International Journal of Research in Medical
Sciences

India Prospective comparative study

6 Sharma et al. [20] 2018 Orthopaedic Journal of M P Chapter India
Randomized prospective
comparative study

7 Kumar and Singh [21] 2020
European Journal of Molecular and Clinical
Medicine

India Prospective comparative study

8 Islam et al. [22] 2020 Clinics in Orthopedic Surgery India
Randomized prospective
comparative study

9 Dutta et al. [23] 2019 International Journal of Orthopaedics Sciences India
Randomized prospective
comparative study

10 Doski and Jamal [24] 2021 Zanco Journal of Medical Sciences Iraq Prospective comparative study

11 Anikwe et al. [25] 2021 International Journal of Paediatric Orthopaedics Nigeria Prospective comparative study

12 Ahmed et al. [26] 2019 Journal of Pakistan Orthopaedic Association Pakistan
Randomized prospective
comparative study

13 Ahmad et al. [27] 2020 Journal of Medical Science and Clinical Research India
Randomized prospective
comparative study

TABLE 2: Studies included in the analysis.
The table includes the authors' first name, year of publication, journal name, country where the study was conducted, and the study design of each of the
included studies.

The study included 13 studies and a pooled sample size of 701 patients with 929 affected feet and mean age
of 72.8 days (2.43 months). Moreover, 60.2% of the patients were males (n=422), whereas females
represented 39.8% (n=279) with male to female ratio of 1.51:1. Across the studies, 337 patients (469 feet)
were randomized in the standard Ponseti group with mean age of 80.775 days (2.69 months), and 62.2% were
males. In the accelerated Ponseti group, 333 patients (460 feet) were included with mean age of 64.8 days
(2.16 months); 56.66% were males and 31 patients with no reported information of their randomization in
one study as the authors only reported the total number of patients and did not show the number of patients
in each group [7]. Moreover, among 621 patients, 48.1% had bilateral affected feet, whereas 51.9% had
unilateral feet with no difference between groups (bilateral represented 48.5% of 313 patients and 47.7% of
308 patients with standard and accelerated groups, respectively) (p=0.492) (Tables 3, 4).
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Studies
Sample size (patients) Sample size (feet) Age (days)

Total Standard Accelerated Total Standard Accelerated Total Standard Accelerated

1 Barik et al. [1] 30 15 15 51 26 25 1 12.35 9.84

2 Solanki et al. [7] 31 NA NA 40 20 20 5 141.3 81

3 Elgohary and Abulsaad ​​​​​​[17] 41 20 21 66 34 32 3 74.9 80.99

4 Mageshwaran et al. [18] 40 20 20 51 26 25 2 28.4 28.1

5 Singh et al. [19] 40 21 19 61 31 30 3 29 21

6 Sharma et al. [20] 40 20 20 53 26 27 1 22.95 23.54

7 Kumar and Singh [21] 70 35 35 100 50 50 1 24.9 27.5

8 Islam et al. [22] 100 50 50 158 81 77 6 29.2 18.2

9 Dutta et al. [23] 64 32 32 100 48 52 10 86.7 102.6

10 Doski and Jamal [24] 48 23 25 79 39 40 6 NA NA

11 Anikwe et al. [25] 62 34 28 90 48 42 36 354 243

12 Ahmed et al. [26] 80 40 40 NA NA NA 2 48 47.4

13 Ahmad et al. [27] 55 27 28 80 40 40 4 117.6 94.5

TABLE 3: The sample size of patients, the sample size of feet, and the follow-up duration of
patients for each included study.

Studies

Sex Side

Total Standard Accelerated Standard Accelerated

Male % Female % Male % Female % Male % Female % Bilateral Unilateral Bilateral Unilateral

1 Barik et al. [1] 22 73.3 8 26.7 NA NA NA NA NA NA NA NA 11 - - -

2 Solanki et al. [7] 19 61.3 12 38.7 NA NA NA NA NA NA NA NA NA - - -

3 Elgohary and Abulsaad [17] 26 63.4 15 36.6 14 70.0 6 30.0 12 57.1 9 42.9 14 - - -

4 Mageshwaran et al. [18] 20 50.0 20 50.0 12 60.0 8 40.0 11 55.0 9 45.0 6 - - -

5 Singh et al. [19] 22 55.0 18 45.0 12 57.1 9 42.9 10 52.6 9 47.4 10 - - -

6 Sharma et al. [20] 20 50.0 20 50.0 8 40.0 12 60.0 12 60.0 8 40.0 6 - - -

7 Kumar and Singh [21] 40 57.1 30 42.9 22 62.9 13 37.1 18 51.4 17 48.6 15 - - -

8 Islam et al. [22] 70 70.0 30 30.0 36 72.0 14 28.0 34 68.0 16 32.0 31 - - -

9 Dutta et al. [23] 36 56.3 28 43.8 19 59.4 13 40.6 17 53.1 15 46.9 16 - - -

10 Doski and Jamal [24] 32 0.7 16 0.3 NA NA NA NA NA NA NA NA 16 - - -

11 Anikwe et al. [25] 39 62.9 23 37.1 21 61.8 13 38.2 18 64.3 10 35.7 14 20 14 14

12 Ahmed et al. [26] 42 52.5 38 47.5 24 60.0 16 40.0 18 45.0 22 55.0 NA 11 11 8

13 Ahmad et al. [27] 34 61.8 21 38.2 18 66.7 9 33.3 16 57.1 12 42.9 13 14 12 16

TABLE 4: The demographic distribution of the included patient's sex and foot-affected side for
each study.
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In Table 5, we showed the results of each study considering the outcomes of the use of both standard and
accelerated Ponseti. The mean follow-up duration of patients with standard Ponseti was 8.23 months
ranging between two and 25.5 months, while among patients with accelerated Ponseti, the follow-up
duration was 8.04 months ranging between two and 23.38 months. Pre-procedure Pirani collected from each
study showed mean scores of 4.99 (SD=0.32) and 5.08 (SD=0.42) in standard and accelerated groups,
respectively, (no significant difference in the baseline Pirani score, p=0.551). After the operation, the Pirani
score was significantly decreased in both operations to 0.46 (SD=0.36) in standard Ponseti and 0.53
(SD=0.46) in accelerated one without a significant difference between them.

S.

no.
Studies

Follow-up period

(month)

Pre-procedure Pirani

score

Post-procedure Pirani

score

Number of casts

needed

Duration of treatment

(days)
Tenotomy rate Relapse rate

Complications

(pressure sores)

Standard Accelerated Standard Accelerated Standard Accelerated Standard Accelerated Standard Accelerated Standard Accelerated Standard Accelerated Standard Accelerated

1 Barik et al. [1] 2 2 5.02 5.02 1.25 1.5 5.23 4.72 54.38 33.88 42.31% 52.00% NA NA NA NA

2
Solanki et al.

[7]
3 3 4.6 5.35 0.525 0.5 6.35 7 47.25 18.45 55.00% 65.00% NA NA NA NA

3
Elgohary and

Abulsaad [17]
25.25 23.38 5.17 5.13 0.49 0.52 4.88 5.16 33.36 18.13 91.18% 93.75% 14.71% 15.63% NA NA

4
Mageshwaran

et al. [18]
6 6 4.97 5.025 0.075 0.1 5.55 5.95 52.8 39.65 11.54% 24.00% 11.54% 16% NA NA

5
Singh et al.

[19]
12 12 5 5.5 0 0 6.35 6 47.25 18 85.71% 89.47% 14.29% 15.79% NA NA

6
Sharma et al.

[20]
7.7 8.26 5.32 5.21 0.4 0.23 4.92 4.98 35.24 14.19 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%

7
Kumar and

Singh [21]
3 3 4.91 5.42 0.08 0.14 5.77 6.12 52.8 41.11 11.43% 25.71% 17.14% 25.71% NA NA

8
Islam et al.

[22]
12 12 4.67 4.35 0.34 0.35 6.1 5.77 39.5 52.8 86.42% 84.42% 3.70% 2.60% 23% 25.97%

9
Dutta et al.

[23]
6 5 5.25 5.37 0.42 0.44 5.92 6.09 41.42 21.13 85.42% 88.46% 6.25% 5.77% NA NA

10
Doski and

Jamal [24]
6 6 5.6 5.57 0.47 0.77 5.09 5.82 35.63 19.37 94.87% 97.50% 12.82% 10% 2.56% 5.00%

11
Anikwe et al.

[25]
3 3 4.455 4.325 1 1.32 4.25 3.875 29.75 13.3 41.70% 28.57% 2.08% 2.38% 4.17% 2.38%

12
Ahmed et al.

[26]
6 6 NA NA NA NA NA NA 36.88 20.73 NA NA NA NA NA NA

13
Ahmad et al.

[27]
15 15 4.88 4.69 0.5 0.48 5.14 6.53 40.6 15.47 85% 92.50% 12.50% 15% 0% 0%

TABLE 5: Analyzed outcomes of the studies.
The follow-up period (month), pre-procedure Pirani score, post-procedure Pirani score, number of casts needed, duration of treatment (days), tenotomy
rate, relapse rate, and complications are presented for each study.

Of the six outcomes analyzed, a meta-analysis was conducted among the study, where eight studies were
included to assess the difference between standard and accelerated methods considering mean duration of
treatment. Statistically, accelerated Ponseti showed superior impact over standard Ponseti considering the
duration of treatment (22.53 days vs. 40.61 days, p<0.001). The accelerated method had a mean of 19.2 days
lower than the standard Ponseti method of treatment (95%: 17.6-20.6) (Table 6, Figure 2).
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Studies
Standard Accelerated

Weight (%) Mean difference (95% CI)
Mean SD Total Mean SD Total

Anikwe et al. [25] 29.75 13.03 34 13.3 6.21 28 1.29 16.5 (3.0-29.8)

Doski and Jamal [24] 35.63 5.1 23 19.37 12.6 25 1.06 16.3 (1.5-30.9)

Islam et al. [22] 58.2 8.3 50 39.5 5.2 50 6.23 18.7 (12.6-24.6)

Ahmed et al. [26] 36.88 5.11 40 20.73 3.4 40 20.48 16.2 (12.7-19.5)

Dutta et al. [23] 41.42 7.62 32 21.13 3.94 32 4.42 20.3 (13.0-27.5)

Barik et al. [1] 54.38 8.01 15 33.88 9.03 15 57.55 20.5 (18.5-22.4)

Sharma et al. [20] 35.24 5.84 20 14.19 2.2 20 4.52 21.1 (13.9-28.1)

Elgohary and Abulsaad [17] 33.36 6.69 20 18.13 3.02 21 4.45 15.2 (8.0-22.4)

Total 40.61 7.46 234 22.53 5.7 231 P≤0.001 19.2 (17.6-20.6)

TABLE 6: Forest analysis of the duration of the treatment in each of the patients in the included
studies.

Heterogeneity: chi2=6.66, df=7 (p=0.464)

FIGURE 2: Forest plot analysis of the duration of the treatment for each
patient in the included studies.

Furthermore, six studies were included to assess the difference between the two methods in final Pirani
score and showed no significant difference (0.64 vs. 0.56, p=0.194; Table 7 and Figure 3). Moreover, six
studies were included in the meta-analysis of the number of casts, and no significant difference was found
between the number of casts in the standard group and accelerated group (5.23 vs. 5.25, p=0.425; Table 8 and
Figure 4).
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Studies
Standard Accelerated 

Weight % SMD
Mean SD Total Mean SD Total

Doski and Jamal [24] 0.47 0.41 39 0.77 0.01 40 14.15 1.03 (0.56-1.50)

Islam et al. [22] 0.34 0.38 81 0.35 0.31 77 31.79 0.028 (-0.28-0.34)

Dutta et al. [23] 0.42 0.17 48 0.44 0.16 52 20.18 0.12 (-0.27-0.515)

Barik et al. [1] 1.25 0.46 26 1.5 0 25 9.78 0.749 (0.17-1.32)

Sharma et al. [20] 0.4 0.43 26 0.23 0.35 27 10.64 -0.428 (-0.97-0.122)

Elgohary and Abulsaad [17] 0.49 0.42 34 0.52 0.38 32 13.46 0.07 (-0.41-0.56)

Total 0.56 0.38 254 0.64 0.20 253 P=0.194 0.21 (0.04-0.39)

TABLE 7: Forest analysis for post-procedure Pirani score.
SMD: standardized mean difference

Analysis of the differences between the standard and accelerated Ponseti methods based on the final Pirani score. Heterogeneity: chi2=22.76, df=5
(p=0.004).

FIGURE 3: Forest plot analysis for duration of treatment.
The plot representation of the analyzed difference between the standard and accelerated Ponseti methods is
based on the final Pirani score.
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Studies
Standard Accelerated

SMD
Mean SD Total Mean SD Total Weight

Anikwe et al. [25] 4.25 1.675 48 3.875 1.53 42 15.4 -0.231 (-0.64-0.18)

Doski and Jamal [24] 5.09 0.59 39 5.82 0.61 40 11.57 1.204 (0.72-1.68)

Islam et al. [22] 6.3 1.1 81 6.1 1.4 77 27.04 -0.159 (-0.47-0.155)

Dutta et al. [23] 5.92 1.09 48 6.09 1.11 52 17.2 0.153 (-0.24-0.55)

Barik et al. [1] 5.23 0.59 26 4.72 0.61 25 8.21 -0.83 (-1.42—0.25)

Sharma et al. [20] 4.92 0.77 26 4.98 0.49 27 9.28 0.09 (-0.45-0.63)

Elgohary and Abulsaad [17] 4.88 0.88 34 5.16 0.72 32 11.32 0.343 (-0.15-0.83)

Total 5.23 0.96 302 5.25 0.92 295 P=0.425 0.065 (-0.096-0.228)

TABLE 8: Forest analysis for count of casts between standard and accelerated Ponseti methods.
Meta-analysis of number of casts between the two groups underwent the standard and accelerated Ponseti methods considering mean duration of
treatment.

SMD: standardized mean difference

FIGURE 4: Forest plot for the analyzed count of casts.
A plot representation of the analyzed number of casts between the two groups underwent the standard and
accelerated Ponseti methods considering the mean duration of treatment.

Furthermore, 11 studies were included in the meta-analysis to assess the difference between standard and
accelerated Ponseti considering the rate of tenotomy. No significant difference was found between the two
groups in the tenotomy rate (66.2% in accelerated compared with 63.1% in standard Ponseti, p=0.245). The
pooled odds of ratio showed that accelerated method was associated with a slightly higher rate of tenotomy
than standard method (OR=1.246, 95%CI: 0.86-1.80, p=0.245; Table 9 and Figure 5).
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Studies
Intervention (accelerated)
event/total

Controls (standard)
event/total

Weight
%

Odds ratio (95 %
CI)

Anikwe et al. [25] 12/42 20/48 18.45 0.560 (0.23-1.35)

Doski and Jamal [24] 39/40 37/39 2.41 2.108 (0.18-24.24)

Singh et al. [19] 17/19 18/21 3.94 1.417 (0.21-9.54)

Ahmad et al. [27] 37/40 34/40 6.71 2.176 (0.50-9.39)

Islam et al. [22] 65/77 70/81 18.32 0.851 (0.34-2.06)

Kumar and Singh [21] 9/35 4/35 8.65 2.683 (0.74-9.73)

Dutta et al. [23] 46/52 41/48 10.50 1.309 (0.41-4.21)

Solanki et al. [7] 13/20 11/20 8.85 1.519 (0.43-5.43)

Barik et al. [1] 13/25 11/26 11.75 1.477 (0.49-4.46)

Mageshwaran et al. [18] 6/25 3/26 6.27 2.421 (0.53-10.99)

Elgohary and Abulsaad
[17]

30/32 31/34 4.15 1.452 (0.23-9.31)

Total (fixed effects) 287/407 280/418 P=0.245 1.246 (0.86-1.80)

TABLE 9: Forest analysis of the tenotomy rate differences between accelerated and standard
Ponseti methods.
Meta-analysis of 11 studies to assess the difference between standard and accelerated Ponseti methods considering the tenotomy rate. Heterogeneity:
chi2=6.94, df=10 (p=0.731).

FIGURE 5: Forest plot for the analyzed tenotomy rate between the
standard and accelerated Ponseti methods.
A plot representation of the analyzed differences in tenotomy rate between the standard and accelerated Ponseti
methods.
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Considering relapse rates reported in both methods, nine studies were included in the meta-analysis. The
pooled relapse rate in patients treated with the accelerated Ponseti method was 9.51% compared with 8.54%
in patients treated with the standard method. The accelerated method had slightly higher pooled odds of
having relapse than the standard method; however, this is not significant (OR=1.126, 95% CI: 0.68-1.86,
p=0.642; Table 10 and Figure 6).

Studies
Intervention (accelerated)
event/total

Controls (standard)
event/total

Weight (%)
Odds ratio
(95% CI)

Anikwe et al. [25] 1/42 1/48 3.23 1.146 (0.07-18.91)

Doski and Jamal [24] 4/40 5/39 13.04 0.756 (0.19-3.05)

Singh et al. [19] 3/19 3/21 8.43 1.125 (0.19-6.38)

Ahmad et al. [27] 6/40 5/40 15.58 1.235 (0.34-4.43)

Islam et al. [22] 2/77 3/81 7.70 0.693 (0.11-4.27)

Kumar and Singh [21] 9/35 6/35 18.86 1.673 (0.524-5.34)

Dutta et al. [23] 3/52 3/48 9.33 0.918 (0.18-4.78)

Mageshwaran et al. [18] 4/25 3/26 9.81 1.460 (0.29-7.30)

Elgohary and Abulsaad
[17]

5/32 5/34 14.03 1.074 (0.28-4.13)

Total (fixed effects) 37/434 34/444 P=0.642 1.126 (0.683-1.86)

TABLE 10: Forest analysis for relapse rate between the standard and accelerated Ponseti
methods.

Meta-analysis of the relapse rate between patients treated with accelerated and standard Ponseti methods. Heterogeneity: chi2=1.22, df=8 (p=0.996).
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FIGURE 6: Forest plot for the analyzed relapse rate in the accelerated
and standard Ponseti methods.
A plot representation of the analyzed relapse rate between patients treated with accelerated and standard Ponseti
methods (nine studies are included).

Only three studies reported data considering the complication rate of standard and accelerated Ponseti,
where the mean complication rate was slightly higher in the accelerated group with rate of 14.4% compared
with 13.1% in the standard group; however, no significant difference was reported (OR=1.130, 95% CI: 0.58-
2.19, p=0.717; Table 11 and Figure 7).

Studies Intervention (accelerated) event/total Controls (standard) event/total Weight (%) Odds ratio (95% CI)

Anikwe et al. [25] 1/42 2/48 7.50 0.561 (0.05-6.42)

Doski and Jamal [24] 2/40 1/39 7.47 2.00 (0.17-22.99)

Islam et al. [22] 20/77 19/81 85.04 1.145 (0.56-2.36)

Total (fixed effects) 23/159 22/168 P=0.717 1.130 (0.58-2.19)

TABLE 11: Analysis of the complication rate between accelerated and standard Ponseti methods.
Meta-analysis of the complication rates between the patients' groups underwent the standard and accelerated Ponseti methods (only three studies are
included in this analysis). Heterogeneity: chi2=0.528, df=2 (p=0.768).
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FIGURE 7: Forest plot of the analyzed complication rate between the
standard and accelerated Ponseti methods.
A plot representation of the analyzed complication rates between the patients' groups underwent the standard and
accelerated Ponseti methods.

Discussion
For the normal development and conservation of the foot function in patients with clubfoot, an early
correction of all aspects of the deformity is significant. The Ponseti technique is considered the golden
standard for correction of the clubfoot deformity [16,28]. Regarding the psychological and economic aspects
of the treatment for the family of patients with CTEV who must travel several times long distances to
the treatment center, it has become a necessity to shorten the time needed for treatment for the
convenience of both the patients and their parents [2]. However, it is important to ensure that the
accelerated Ponseti method has the same effectiveness as the standard method with similar or even lower
complications and relapse rates. In this study, we systematically reviewed 13 studies aimed at comparing the
two methods, and then we conducted a meta-analysis between variables to obtain pooled results.

The current meta-analysis confirmed the previous studies that showed that the accelerated Ponseti method
is associated with a significantly reduced duration of treatment with a mean difference of 19.2 days less than
standard Ponseti. In a previous meta-analysis conducted by Savio and Maharjana, the authors reported that
the accelerated Ponseti method was superior to the standard method regarding the duration of treatment
with 24.25 days compared with 41.54 days, p=0.0001 [13]. The shorter duration of the treatment could be a
significant solution for the low compliance of patients and their parents who must travel longer distances
for treatment which may result in the treatment's failure.

The accelerated Ponseti casting could be a solution that would allow patients to stay in local accommodation
for a shorter time instead of traveling long distances frequently, which would reduce their overall financial
burden and associated with improvement in the patient’s compliance, and maximize functional
improvement [7,29].

The Pirani scoring system is one of the methods most commonly used to assess clubfoot deformity severity
which consists of six components as follows: posterior crease, emptiness of the heel, equinus rigidity,
medial crease, curvature of the lateral border of the foot, and reducibility of the lateral talar head [30].
Each component is given a score of zero for no abnormality, 0.5 for moderate abnormality, or 1.0 for severe
abnormality and summed for a total score ranging between zero and six where a higher score indicates
more severe deformity [31,32]. Based on the results of the current meta-analysis, we found that accelerated
Ponseti casting can achieve a comparable Pirani score indicating a more significant reduction in the
deformity severity when compared with standard Ponseti casting in agreement with previous studies [13,33].
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Another advantage of accelerated Ponseti that is reported in the literature review is that practitioners
should note that the accelerated approach is associated with reduced risk for osteopenia and pressure sores,
which commonly result from prolonged casting. Although these clubfoot treatment complications mostly
resolve naturally within a few months after the end of the treatment, osteopenia has been reported after
immobilization in above-knee plasters. Therefore, patients may benefit from the overall shorter duration of
treatment reported with the accelerated casting method to avoid or limit the harm from these conditions
[34,35]. Other common complications caused by prolonged casting include pressure sores, skin rashes, and
disuse atrophy which could be minimized by the accelerated protocol [1]. The accelerated method allows the
practitioners to more efficiently monitor these complications and therefore better manage them [34].
However, the results of this meta-analysis showed no significant difference regarding the prevalence of
complications between patients who underwent accelerated and standard Ponseti methods with a slightly
higher incidence of complications in the accelerated Ponseti method-treated group.

Before the hindfoot is corrected to the natural position, tenotomy is sometimes required to unlock the
ossicles from beneath the talus when full dorsiflexion is not possible with stretching alone. Among those
cases, further stretching and casting are performed afterward to achieve the complete correction of the
deformities [36]. In our study, the rate of tenotomy does not differ significantly between the two procedures,
with a slightly higher rate in the accelerated Ponseti method. This could be because of the slightly higher
baseline Pirani score in the accelerated group [18] as well as the difference in the severity of deformity or
technical error in casting [17].

Moreover, the results of the current study showed comparable relapse rates between the two methods. This
has been also reported in some previous studies [8,9,13]. Some studies have linked this outcome to bracing
compliance and the level of education of patients' families. Relapse risk can be reduced or prevented by
stressing the importance of bracing to family members during the regular follow-up, while clearly teaching
them how to correctly fit the orthotics and supervising their initial attempts would help in reducing the
relapse rate [16,18,37].

This study had some limitations, including that some of the analyses had high study heterogeneity,
especially for Pirani score and number of casts needed. Moreover, most of the studies were conducted in Asia
and Africa with no studies conducted in developed countries; however, the extensive research did not
identify these settings. On the other hand, this study had some advantages including being the first meta-
analysis using recent studies (2015-2022) regarding the comparison between accelerated and standard
Ponseti methods. Moreover, all studies included in this review were controlled trials and prospective
comparative designs which increased the accuracy and reliability of the meta-analysis.

Conclusions
The present meta-analysis supports the published conclusions that the accelerated Ponseti method can
achieve efficacy comparable to the standard method in terms of post-procedure Pirani score, tenotomy rate,
relapse rate, complications rate, and number of casts needed by the patients, with the advantage of requiring
shorter duration of treatment, which is expected to achieve more patient’s compliance.
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