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EffEct of cast REmoval timing in thE coRREction of 
idiopathic clubfoot by thE ponsEti mEthod

Gaston Terrazas-Lafargue, M.D., and Jose A. Morcuende, M.D., Ph.D.*

abstRact
clubfoot correction by the ponseti method is 

highly successful with an average of 5 casts in 
the majority of patients. however, early experi-
ence with the technique demonstrated that many 
cases required more than 5 casts for correction. 
the purpose of this study was to evaluate the ef-
fects of timing of cast removal before subsequent 
manipulation and casting in the correction of club-
foot using the ponseti method. We reviewed 90 
patients (129 clubfeet) treated between december 
2000 and June 2006. two groups were evaluated. 
group a: 44 patients (63 clubfeet) had their cast 
removed by the parents the night before the visit. 
group b: 46 patients (66 feet) had their cast re-
moved in the clinic just before the new casts were 
applied. overall, full correction was obtained in 
128 (99%) clubfeet, with only 1 clubfoot requiring 
surgical release. group a required an average of 
10 casts (range: 4 to 22), compared to 5 casts 
(range: 4 to 10) in group b (p=0.001). average 
time for correction was 13 weeks in group a and 
6 weeks in group b (p=0.001). there were 20 
relapses (22%), 12 (27%) in group a and 8 (17%) 
in group b (p=0.42). in conclusion, removing the 
cast just before the new cast is applied significantly 
decreases the number of casts required for correc-
tion and shortens the length of treatment. 

intRoduction
Idiopathic clubfoot is the most common musculo-

skeletal birth defect, affecting an average of 1 in 750 
newborns. Most orthopedists agree that initial treatment 
should be non-surgical and started soon after birth. In 
the past few years, several reports have demonstrated 
successful correction in >95% of the clubfeet using the 
Ponseti method.1-18 Interestingly, there is some variation 
in the reported average number of casts required to 

obtain full correction. At our institution in Chile, early 
experience with this method demonstrated that many 
patients required more than 5 casts for correction. 
We hypothesized that these feet were more severely 
involved, therefore, requiring more casts. However, it 
has been our practice to request the parents to remove 
the cast the night before the visit to allow for skin care. 
This recommendation differs from the Ponseti method 
which requires the cast to be removed just before the 
new cast is applied. The purpose of this study was to 
evaluate the effects of timing of cast removal in clubfoot 
correction by the Ponseti method.

matERials and mEthods
We reviewed the records of 90 patients with con-

genital idiopathic clubfoot (129 clubfeet) consecutively 
treated by one of the authors (GTL) between December 
2000 and June 2006. Positional and syndromic clubfeet 
were not included. Institutional review board approval 
was obtained. No patient has been lost to follow-up. 

The treatment technique followed the principles of 
correction described by Ponseti.19-21 However, at our 
institution we have traditionally asked the parents to 
remove the cast the night before the visit to allow for 
skin care. Therefore, our method should be considered 
a modification of the Ponseti protocol that requires the 
cast to be removed just before the new cast is applied. 
Importantly, after a visit to the University of Iowa in 
October 2003, we modified our cast removal protocol to 
precisely follow the Ponseti recommendations. Based on 
this change, we evaluated two groups of patients based 
on the timing of cast removal. Group A: 44 patients (63 
clubfeet) were studied retrospectively. These patients 
had their cast removed by the parents the night before 
the visit. Group B: 46 patients (66 feet) were studied 
prospectively. They had their cast removed in the clinic 
just before the new casts were applied.

We evaluated the following variables: age of the pa-
tient at first visit to our institution; previous treatment 
before referral: type, number of casts, tendoachilles 
tenotomy; number of casts required at our institution; 
need for percutaneous tendoachilles tenotomy; degree of 
ankle dorsiflexion after tenotomy; and compliance with 
the foot abduction brace. These variables were in turn 
related to the need for extensive corrective surgery and 
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the incidence of relapses. Fisher’s exact tests, t-tests, and 
odds ratios were used as appropriate. 

REsults
Sixty-four patients (71%) were males. The majority of 

patients were otherwise healthy (72%) and most children 
(92%) were full-term, without complications during preg-
nancy or delivery. Seventy-nine patients (60%) were first-
born. Thirty-three patients (22%) had a positive family 
history of clubfoot deformity. Developmental dislocation 
of the hip was observed in 10% of the patients. At initial 
Ponseti casting, all patients but three were younger than 
6 months old. 

Three patients had some manipulations and casting 
before their initial visit to our institution. None of these 
patients had a percutaneous tendoachilles tenotomy. 
These three patients came to the clinic with all the 
components of the deformity uncorrected. Clubfoot 
correction was obtained in all clubfeet but one (n=128, 
99% correction). This patient from Group A had a very 
stiff, bilateral deformity. 

As shown in Figure 1, there was a significant differ-
ence between groups in the average number of casts 
required for correction: 10 casts (range, 4 to 22) in Group 
A, and 5 casts (range, 4 to 10) in Group B (p=0.001). 
In addition, there was a significant difference in the 
time from first cast to correction. In Group A, it took 
an average of 13 weeks compared to 6 weeks in Group 
B (p=0.001). Percutaneous tendoachilles tenotomy was 
performed in 81% of the cases overall, but the Group B 
patients required far fewer tenotomies than the Group 
A patients (Group A, 98% vs Group B, 65% ) ( Figure 2). 
Average ankle dorsiflexion post-tenotomy was 20 degrees 
(range, 0 to 35 degrees), with no significant differences 
between groups. The patients started to walk at an aver-
age age of 14 months (range, 12 to 20 months). 

Four patients (4%) had a cast complication that in-

cluded skin redness or slight swelling of the toes. These 
complications were attributed to a deficient casting 
technique. No infections, skin necrosis, neurovascular 
compromise or profuse bleeding post-tenotomy were 
observed. One patient had a slight over-correction that 
resolved over time and that did not affect when he 
started walking or the need for orthopedic shoes or 
inserts. 

There were 20 relapses (22%) after initial successful 
treatment: 12 (27%) in Group A and 8 (17%) in Group 
B (p=0.42). The average age at relapse was 14 months 
(range, 4 to 27 months). Relapses were not significantly 
related to age at presentation or previous unsuccessful 
treatment at another institution. Relapses were, however, 
associated with non-compliance with the foot-abduction 
brace (p=0.001). Relapses were treated with a second 
series of manipulation and casting, followed by the use of 
the foot-abduction brace. Two patients required a second 
tendoachilles tenotomy, and another patient required 
tendoachilles lengthening and anterior tibialis transfer 
to the third cuneiform to prevent further relapses. 

At the last follow up, patients were evaluated for 
foot/calf shape and range of motion of the ankle. All pa-
tients had normal looking feet (although slightly smaller 
than the normal side) but smaller calf muscle mass. 
Plantar-flexion (average=36 degrees) and dorsi-flexion 
(average=22 degrees) were also slightly decreased 
compared to accepted normal values. No patient had 
pain or limitation of activities of daily living. All patients 
used regular shoes.

discussion
This report is the first from Chile demonstrating a 

very high correction rate (99%) for idiopathic clubfoot 
using the Ponseti method, and confirms the results of 
other recently published series.1-18 Importantly, we have 
found that the timing of cast removal is associated with 

figure 1. average number of casts required for correction, and 
time (weeks) from first visit to the performance of the tendoachilles 
tenotomy.

figure 2. percentage of patients requiring tendoachilles tenotomy to 
obtain full correction of the clubfoot deformity.
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a dramatic decrease in the number of casts required for 
correction and also in the length of treatment. Both of 
these outcomes can have significant financial benefits for 
the families. Based on the very low complication rate in 
this series, we see no need to remove the cast the night 
before for skin care as traditionally recommended at 
many institutions. In addition, this study also demon-
strates that following the published Ponseti technique 
and protocol to the smallest detail greatly improves the 
chance of achieving the outstanding results published 
by many other groups. 

We have observed a high rate of relapses (22%) and, 
as many other groups have pointed out, most of these 
cases were due to non-compliance with the brace.1,3,5,6,8-

11,13,14 This problem stresses the need for developing 
educational programs for the parents as well as other 
healthcare providers to maximize bracing compliance. It 
has been our experience that other physicians who are 
not very familiar with the method and protocol recom-
mendations have allowed parents to discontinue the use 
of the brace much earlier than required. These cases 
almost always result in relapse.

We have also changed our clinic schedule to accom-
modate all clubfoot patients on a single day. This practice 
allows parents to share their concerns and questions 
with other parents, and to see that the results are pre-
dictable and lead to normal foot function. It also creates 
an environment of “peer pressure” where parents who 
are not compliant with the brace are exposed to other 
parents and children who are wearing the brace. It al-
lows parents the opportunity to share techniques leading 
to easier brace wear. Furthermore, it has helped in the 
development of a network of parents in our country that 
are very supportive of the method. 

Finally, it is also very important to work with local 
orthothic providers to understand the method and to 
help in the development of a brace suited for the financial 
conditions of the family as well as the country. Ultimately, 
it would be ideal if there were a standardized, comfort-
able and low-cost brace that would work for all families, 
both in developed and undeveloped countries. 

In conclusion, removing the cast just before the new 
one is applied significantly decreased the number of 
casts required for correction and shortened the time of 
treatment. Following the principles and technical details 
of the Ponseti method will assure optimal results in 
almost all patients. 
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