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Abstract

 Background: Follow-up after treatment with the Ponseti 
method is important because of the known association be-
tween lack of brace wear and recurrence. This study was 
designed to ascertain factors associated with patients who 
did not return for the recommended follow-up versus those 
who did.
 Methods: Between January 1, 2000, and December 31, 
2009, 222 patients were treated for idiopathic clubfoot at 
the New York Ponseti Clubfoot Center at NYU Hospital for 
Joint Diseases, of which 93 patients (143 feet) were poten-
tially available for follow-up (i.e., ≤ 7 years of age, had not 
moved, or transferred care to another institution). Attempts 
were made to contact all patients’ parents or guardians by 
telephone to respond to a survey, which included questions 
from the Disease Specific Instrument and the Oxford Ankle 
Foot Questionnaire. Forty-two of the 93 patients (45%) 
responded. The responder group, those who answered the 
survey, was compared to the group of non-responders. The 
responder group was further divided into a returning group 
(35 out of 42, 83%) and a lost to follow-up group (17%, not 
followed-up in over a year). A chart review was performed 
for demographics, Dimeglio/Bensahel and Catterall/Pirani 
scores, and treatment. 

 Results: When comparing the responder and non-
responder groups, the responder group had significantly 
lower (p < 0.05) Catterall/Pirani scores at initial visit than 
the non-responder group (5.0 versus 5.5), but otherwise these 
two groups were similar. Among the responders, 91% or 
more were very satisfied/satisfied with status and appearance 
of foot in both lost to follow-up and returning groups. The 
lost to follow-up group was significantly (p < 0.05) older at 
the time of the survey (5 years versus 3.7 years), required 
significantly fewer casts (4.4 versus 5.5), had significantly 
lower Dimeglio/Bensahel scores at time of the start of foot 
adbuction orthoses (FAO) (0.0 versus 2.0), and trended 
toward greater footwear limitations (p = 0.051) compared 
with the returning group.
 Conclusions: Number of casts, severity scores at the start 
of FAO, and footwear limitations are possible factors to dif-
ferentiate between lost to follow-up and returning patients. 
This information may help other clubfoot centers provide 
vigilant outreach and therefore decrease recurrence rate.

Idiopathic clubfoot is a common congenital deformity 
with an incidence of approximately 1/1000 live births.1-8 
The preferred treatment has changed over the last de-

cade, from early operative treatment to the more recent trend 
toward nonoperative treatment.2,9 The Ponseti method is a 
treatment based on serial manipulations and castings, with or 
without the performance a percutaneous Achilles tenotomy, 
and the use of a foot abduction orthoses (FAO).1,2,6,7,10-16 
 For approximately the past 10 years, the Ponseti method 
has been the primary form of treatment for idiopathic club-
foot at the New York Ponseti Clubfoot Center of the Center 
for Children at NYU Hospital for Joint Diseases. Some 
patients complete the initial series of casts and continue to 
return for follow-up, which gradually progresses to being 
required yearly. However, some patients stop coming at 
various times throughout the follow-up period. Continued 
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follow-up is needed to monitor patients’ feet because of the 
potential for recurrence of the clubfoot deformity. Ponseti 
believed that recurrence was possible until the age of 5 to 7 
years.17 
 This study was designed to ascertain factors associated 
with the group that does not return for follow-up in order 
to predict those patients who are more likely to not return. 
Patients with similar characteristics can then be identified 
and actions taken to facilitate continued monitoring.

Materials and Methods
Between January 1, 2000, and December 31, 2009, 222 
patients were treated for idiopathic clubfoot. After exclud-
ing patients who had moved or transferred care to another 
institution and those older than 7 years, 93 patients (143 
feet) were available for follow-up. 
 For all children, at the initial visit and each subsequent 
visit, the severity of the clubfoot deformity was scored 
using two rating systems, the Dimeglio/Bensahel18 and 
the Catterall/Pirani.19 The Dimeglio/Bensahel system 
consists of giving a score of 0 to 4 for equinus, hindfoot 
varus, midfoot rotation, and forefoot adduction, and a score 
of 1 or 0 (present or absent, respectively) for posterior 
crease, medial crease, cavus, and abnormal underlying 
musculature. The Catterall/Pirani system involves scoring 
posterior crease, empty heel, rigid equinus, curvature of 
lateral border, medial crease, and lateral head of talus as 
0, 0.5, or 1.0. For both systems, a higher score indicates a 
more severe clubfoot deformity. After the completion of a 
series of casts and a percutaneous Achilles tenotomy, which 
was performed if less than 15º of dorsiflexion was avail-
able, the child wore an FAO. After the FAO was started, 
the frequency of follow-up visits gradually progressed to 
being required yearly.
 A minimum of three attempts was made to contact each 
child’s parents by phone. After consent was obtained, the 
parents completed a survey, which included two questions 
regarding satisfaction with status and appearance of foot 
from the Disease Specific Instrument20 and the entire Oxford 
Ankle Foot Questionnaire. A higher score indicated greater 
satisfaction and better functioning, respectively.
 The patients were divided into two groups. The responder 
group was comprised of the patients whose parents had com-
pleted the questionnaire by phone. The rest of the patients 
were placed in the non-responder group. The responder 
group was further divided into a returning group and a lost 
to follow-up group (those who had not followed-up within 
a year at the time of the phone call). 
 A chart review was performed for the following informa-
tion: age at initial visit, unilateral versus bilateral clubfoot, 
gender, number of casts applied, tenotomy versus no te-
notomy performed, Dimeglio/Bensahel and Catterall/Pirani 
scores at initial visit and start of FAO, age at latest visit, 
socio-economic status (SES) as indicated by private or public 
insurance, and any documentation of why the patient might 

not have returned (e.g., family has moved). Age at time of 
survey, age when stopped using FAO, and compliance with 
FAO were also recorded. The latter two were determined 
from the patient’s chart or parental report during the phone 
call.

Data Analysis
Descriptive statistics were compiled. Means and ranges 
were calculated for continuous variables. Fisher exact test 
was used to compare the categorical variables of unilateral 
versus bilateral involvement, performance of tenotomy, 
FAO compliance, and SES status. Mann-Whitney U test 
was employed to analyze non-parametric data including 
Dimeglio/Bensahel and Catterall/Pirani scores. Indepen-
dent samples t-test was used to compare number of casts, 
age at initial visit, age FAO stopped, age at time of survey, 
Disease Specific Instrument scores, and Oxford Ankle Foot 
Questionnaire scores. Data was analyzed using SPSS 19.0 
(IBM, Somers, NY).

Results
Of the 93 patients available for follow-up, 42 (45%) re-
sponded to the questionnaire. Comparison of the responder 
group with the non-responder group showed no significant 
difference in age at initial visit, age at survey, number of 
casts (Table 1), tenotomy versus no tenotomy, unilateral 
versus bilateral involvement, SES (Table 2), Dimeglio/
Bensahel scores at initial visit, and Dimeglio/Bensahel and 
Catterall/Pirani scores at start of FAO (Table 3). Catterall/
Pirani scores at initial visit were significantly lower for the 
responder group than the non-responder group (5.0 versus 
5.5, p = 0.031) (Table 3). Among the responders, 95% were 
very satisfied/satisfied with status and 91% with appearance 
of foot.
 The responder group of 42 patients was divided into a 
returning group (35 patients, 83%) and a lost to follow-up 
group (7 patients, 17%). Comparison of the returning and 
lost to follow-up groups showed no significant difference in 
age at initial visit (Table 4), tenotomy versus no tenotomy, 
unilateral versus bilateral involvement, SES (Table 5), 
Dimeglio/Bensahel and Catterall/Pirani scores at initial 
visit, and Catterall/Pirani scores at start of FAO (Table 6). 
The lost to follow-up group was significantly older at the 
time of the survey (5.0 versus. 3.7 years, p = 0.025), had 
significantly fewer casts (4.4 versus 5.5, p = 0.015) (Table 
4), and had significantly lower Dimeglio/Bensahel scores at 
the start of the FAO (0.0 versus 2.0, p=0.010) (Table 6) than 
the returning group. Status and appearance of foot scores, the 
four scores of the Oxford Ankle Foot Questionnaire (Table 
7), age when FAO stopped, compliance with FAO at one 
year, and compliance with FAO at 3 years (Table 8) were 
not significantly different between the two groups. All of 
the lost to follow-up group and 94% of the returning group 
were very satisfied/satisfied with status of foot, and all of 
lost to the follow-up group and 89% of the returning group 
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Table 1 Responders versus Non-responders
Mean p-value

Age at initial visit (days) Responders 27.0 ± 32.5 0.492

Non-responders 32.5 ± 42.5
Age at survey (years) Responders 3.9 ± 1.7 0.636

Non-responders 4.1 ± 1.9
Number of casts Responders 5.3 ± 1.4 0.956

Non-responders 5.3 ± 1.4

Table 2 Responders versus Non-responders
Frequency p-value

Tenotomy Performed (feet) Responders 34/63 (54%) 0.614

Non-responders 39/80 (49%)
Bilateral Involvement (patients) Responders 21/42 (50%) 0.537

Non-responders 29/51 (57%)
SES: Public insurance (patients) Responders 21/42 (50%) 0.401

Non-responders 31/51 (61%)

Table 3 Responders versus Non-responders
Median (range) p-value

Dimeglio/Bensahel at initial visit Responders 15.0 (8.0-19.0) 0.361

Non-responders 15.0 (8.0-19.0)
Catterall/Pirani at initial visit Responders 5.0 (1.5-6.0) 0.031*

Non-responders 5.5 (2.5-6.0)
Dimeglio/Bensahel at start of FAO Responders 1.5 (0.0-5.0) 0.064

Non-responders 2.0 (0.0-5.0)
Catterall/Pirani at start of FAO Responders 0.5 (0.0-2.0) 0.062

Non-responders 0.5 (0.0-2.5)

*p < 0.05 indicates statistical significance.

Table 4 Returning versus Lost to Follow-up
Mean p-value

Age at initial visit (days) Returning 19.6 ± 19.9 0.080

Lost to Follow-up 63.9 ± 55.5
Age at survey (years) Returning 3.7 ± 1.7 0.025*

Lost to Follow-up 5.0 ± 1.2
Number of casts Returning 5.5 ± 1.4 0.015*

Lost to Follow-up 4.4 ± 1.1

*p < 0.05 indicates statistical significance.
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Table 5 Returning versus Lost to Follow-up
Frequency p-value

Tenotomy Performed (feet) Returning 30/52 (58%) 0.318

Lost to Follow-up 4/11 (36%)
Bilateral Involvement (patients) Returning 17/35 (49%) 1.000

Lost to Follow-up 4/7 (57%)
SES: Public insurance (patients) Returning 16/35 (46%) 0.410

Lost to Follow-up 5/7 (71%)

Table 6 Returning versus Lost to Follow-up
Median (range) p-value

Dimeglio/Bensahel at initial visit Returning 14.5 (8.0-19.0) 0.642

Lost to Follow-up 15.0 (8.0-18.0)
Catterall/Pirani at initial visit Returning 5.0 (1.5-6.0) 0.608

Lost to Follow-up 6.0 (1.5-6.0)
Dimeglio/Bensahel at start of FAO Returning 2.0 (0.0-5.0) 0.010*

Lost to Follow-up 0.0 (0.0-2.0)
Catterall/Pirani at start of FAO Returning 0.5 (0.0-2.0) 0.898

Lost to Follow-up 0.5 (0.0-1.0)

*p < 0.05 indicates statistical significance.

Table 7 Survey Responses
Mean p-value

Status Returning 87.6 ± 23.0 0.838

Lost to Follow-up 85.7 ± 17.8
Appearance Returning 81.0 ± 23.3 0.612

Lost to Follow-up 85.7 ± 17.8
Oxford Physical domain Returning 92.2 ± 15.5 0.620

Lost to Follow-up 95.2 ± 9.4
Oxford School Play domain Returning 98.1 ± 6.9 0.521

Lost to Follow-up 100.0 ± 0.0
Oxford Emotion domain Returning 96.3 ± 8.4 0.830

Lost to Follow-up 95.5 ± 7.8
Oxford Footwear Returning 84.6 ± 32.0 0.051

Lost to Follow-up 57.1 ± 37.4

Table 8 FAO Compliance
p-value

Mean age stopped FAO (years) Returning 2.0 ± 1.1 0.481
Lost to Follow-up 1.7 ± 0.8

Compliant at 1 year (“yes”) Returning 81% 1.000
Lost to Follow-up 83%

Compliant at 3 years (“yes”) Returning 48% 0.359
Lost to Follow-up 17%
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were very satisfied/satisfied with appearance of foot.

Discussion 
Treatment of idiopathic clubfoot is directed towards pro-
ducing a functional, painless, plantigrade foot, with good 
motion and without the need for shoe modification.21,22 
After the Ponseti method, close follow-up is needed due to 
the possibility of recurrence. Multiple studies have dem-
onstrated that post-casting compliance with the FAO is the 
most commonly found predictor of recurrence.3,11 Ponseti 
originally described 50% of his patient population had recur-
rence between the ages of 10 months and 7 years.17,22,23 The 
literature has shown that the rate of recurrence after Ponseti 
treatment ranges from 8 to 50%.3,15,21,24-26 In the current study, 
patients who had moved with known follow-up at another 
institution as well as patients over the age of 7 years were 
excluded. Continued monitoring is important to determine 
if there are differences between the patients who return for 
follow-up and those who do not. 
 Our data revealed that the responder group and non-
responder group had almost no statistical differences in 
demographics and clinical findings. Therefore, the group 
that responded was basically a representative sample of our 
patient population, although one limitation of our study is 
the large group of non-responders. Non-responders were 
patients that could not be contacted by phone. 
 When comparing the returning and lost to follow-up 
groups, the age at the time of the survey, number of casts 
applied, and Dimeglio/Bensahel score at start of FAO were 
statistically significantly different. However, due to the small 
sample size, generalization of these findings is limited. For 
example, in spite of a large difference in SES between the 
returning and lost to follow-up groups (46 versus 71% with 
public insurance), no statistical significance was found.
 Based on the responses from the parent-reported outcome 
questionnaires, the two groups were equally satisfied with 
the appearance and function of the child’s clubfoot. The only 
factor that trended towards significance was shoe wear, with 
the lost to follow-up group reporting more difficulty in being 
able to wear preferred shoes. 

Conclusion
The results of this study reveal a decline in follow-up with 
increasing time from treatment and suggest possible differ-
ences between the returning and lost to follow-up groups 
to be the number of casts applied, severity scores at start of 
FAO, and footwear limitations. Because long-term success 
of the Ponseti method depends on post-casting adherence to 
bracing, future studies may be needed to identify methods 
of increasing longitudinal follow-up. Patients with early 
signs of recurrence detected at regular follow-up visits 
may be treated more promptly with re-casting, orthoses, 
or surgery. Outreach to patients and their families by clini-
cians and clinical staff should be made to maintain contact 
with patients as they age in order to continue to monitor 

the status of the child’s clubfoot and address early signs of 
relapse or recurrence.
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