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Abstract: Clubfoot is the most frequent congenital deformity involving the foot. Little is known about 
the management of this disease in the Middle East as sparse data is available in the literature. Through 
the last 5 decades, congenital clubfoot management in the Middle East went from manipulation through 
Kite’s technique in the late seventies, to early primary surgical intervention in the late eighties and early 
nineties of the previous century, and then back to manipulation with Ponseti’s technique and the French 
functional technique in the late nineties, with the latter falling out of favor with time. This is comparable 
to the evolution of management witnessed in the United States and in Europe, with 10 to 15 years of delay. 
The delay is getting shorter with time due to the easier access to published scientific data and the increasing 
number of fellows from Middle East travelling to referral centers in Europe and the USA. A survey was 
performed among pediatric orthopedic surgeons in the Middle East to assess their approach to clubfoot 
management. This is the first survey of its kind in the region. It showed a wide adoption (97.1%) of the 
Ponseti’s technique with serial manipulation and casting, Achilles tenotomy followed by abduction bracing. 
Divergent practices were found concerning the upper age limit for Ponseti treatment and the setting of the 
Achilles tenotomy. Nevertheless, these subjects are still a matter of debate in the literature and international 
conferences. All in all, pediatric orthopedic surgeons in the Middle East are offering their patients the gold 
standard of care. However, lot of work is to be done in raising awareness for this disease in the community, 
and among our colleagues as prenatal screening for clubfoot in the Middle East is practically nonexistent. 
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Introduction

Clubfoot, or congenital talipes equinovarus, is the most 
frequently encountered congenital deformity involving 
the foot (1-3). It is a complex tridimensional deformity 
concerning hindfoot, midfoot and forefoot (1,2,4). This 
deformity consists of four components: equinus, hindfoot 
varus, forefoot adductus, and midfoot cavus (1,4,5). Its exact 
etiology remains debated and general consensus favors 

contribution of multiple genetic and environmental factors 
(6-8). Nowadays, clubfoot is identifiable during routine 
intrauterine ultrasound, mainly in the second trimester of 
the antenatal period (5,9). The diagnosis is confirmed at 
birth through clinical evaluation as radiographs are of little 
benefit (1,5). 

Clubfoot was known in antiquity and oldest proofs come 
from the Middle East region, mainly from archeological 
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studies in ancient Egyptian tombs (10). Egyptian Pharaoh 
Siptah who lived in the 12th century B.C. had a left clubfoot. 
Other drawings from Egyptian temples showed adult-males 
with bilateral clubfeet showing that adulthood was reached 
back to those times without correction of foot deformity (10). 
However, even in antiquity, attempts were made to make 
the deformed foot plantigrade (11-13). The first written 
description comes from Hippocrates from Kos in 400 B.C. 
He described methods of serial manipulations followed 
by application of strong bandages to maintain correction 
and states clearly that correction should start as early as 
possible (10-13). Through the following centuries and until 
renaissance, they were barber-surgeons, charlatans and 
bonesetters who took care of this deformity (12,13). Even 
through the last century, orthopedic surgeons struggled to 
identify the best and reproducible method for the treatment 
of the congenital clubfoot deformity (14-16). This struggle 
has lessened only recently in the last decades when Ponseti’s 
method of manipulation and serial casting with Achilles 
tendon tenotomy followed by abduction bracing became 
unanimously the gold standard treatment method for 
congenital clubfoot nearly around the world (5,17-20). 

Even though clubfoot excited and was reported since 
antiquity in the middle east, there is only sparse data in the 
literature concerning clubfoot management in this region (21). 
This article will describe the evolution of clubfoot management 
in the past 5 decades in the Middle East and will present 
the results of the first survey of its kind evaluating the actual 
management of clubfoot by pediatric orthopedic surgeons 
(POS) in the Middle East. We present the following article in 
accordance with the SURGE reporting checklist (available at 
http://dx.doi.org/10.21037/atm-21-33).

Evolution of clubfoot management in the Middle 
East, particularly in Lebanon through the last 5 
decades

Little data concerning clubfoot management in the Middle 
East is available in the medical literature. Three studies 
evaluating incidence of clubfoot among other congenital 
malformations in Lebanon, Iraq, and Egypt where used by 
Smythe et al. to determine birth prevalence of congenital 
talipes equinovarus in the eastern Mediterranean region 
(22-25). It was found to occur in 1.19 (0.98–1.40) per 1,000 
livebirths in this region (25). This is comparable to the 
commonly reported birth prevalence of congenital clubfoot 
in the literature (7,26).

Data about management of clubfoot in the Middle East 

through the past five centuries is based on the experience 
of the authors who witnessed the evolving approaches as 
medical students, orthopedic surgery residents, international 
fellows, and as specialized surgeons. 

During the seventies and early eighties of the last 
century, Kite’s method of functional treatment was the 
main adopted approach for clubfoot treatment in Lebanon 
and the Middle Eastern countries. Kite’s method was 
appealing as it was the first non-surgical treatment to 
receive international consensus (5,13). Since it was regularly 
presented in scientific meetings dealing with congenital 
clubfoot, this technique was taught to orthopedic surgeons 
practicing in the referral hospitals of the big cities and was 
therefore imported to Lebanon. Its main contribution was 
the establishment of the principle that each deformity in 
the clubfoot should be addressed differently following a 
rigorous order (12,13). First the forefoot adduction was 
manipulated using the calcaneocuboid joint as a fulcrum, 
then the hindfoot varus was addressed through a simple 
eversion of the calcaneus. The ankle equinus correction 
followed and finally the midfoot cavus deformity was 
addressed (27-29). This technique was based on gentle 
manipulation as opposed to forceful corrections that were 
adopted before, however this technique was lengthy and 
patients were casted sometimes for up to 2 years (27-29). 
The success rates reported by Kite was not reproducible 
as failure rates reached 50% and more in series around the 
world (30,31). 

These flaws in Kite’s technique together with the 
quick development of  safe anesthesia technics in 
newborns in the Middle East and the worldwide surge 
of surgical techniques involving only soft tissues release 
made surgeries for clubfoot popular in Lebanon and the 
region in late eighties and early nineties of the previous 
century. Surgery was attractive because it brings a onetime 
definitive effective solution to the deformity and spares the 
children and their parents’ lengthy manipulations that may 
sometimes lead to suboptimal results (32). More, surgery is 
performed between 6 months and 1 year of age, making it 
advantageous to manipulations technique that should start 
immediately after birth. This is of paramount importance 
in the Middle East region where awareness about clubfoot 
as a curable deformity that needs immediate and prompt 
care and intervention was lacking in that period (33). It 
was the McKay surgical approach rather than the Turco 
technique that was performed in Lebanon (34). However, 
local experience went together with international scientific 
reports and showed immediate complications with surgeries 



Annals of Translational Medicine, Vol 9, No 13 July 2021 Page 3 of 9

© Annals of Translational Medicine. All rights reserved.   Ann Transl Med 2021;9(13):1106 | http://dx.doi.org/10.21037/atm-21-33

such as incomplete corrections, overcorrections and 
irreversible neurovascular injuries (5,35,36). Cases with 
complications needed multiple surgical interventions and 
led sometimes to irreversible sequela in otherwise healthy 
newborns (5,32). More scientific papers showed during that 
period that long-term complications may also occur with 
these surgeries such as ankle stiffness, subtalar joint arthritis 
and residual deformity (37,38). Therefore, there was 
growing evidence that surgery might not be the primary 
treatment for clubfoot and should be left for cases resistant 
to manipulative treatment. 

In early and mid-nineties, little after Lebanon went 
out of the destructive civil war and retrieved stability and 
growth, plenty of newly formed orthopedic surgeons 
traveled to Europe and the United States to complete 
fellowships and surgical trainings. It was during that 
period that the concept of the calcaneopedal unit (CPU) 
was introduced and taught in Lebanon and in the Middle-
East region (39,40). Simultaneously, the freshly graduated 
POS in the region, particularly in Lebanon introduced 
the Ponseti’s technique and the French functional method 
for the treatment of congenital clubfoot (17,41-43). Both 
methods were presented as attractive after witnessing 
recurrent failures and sub-optimal results with primary 
surgical treatment. They are also appealing because they 
spare patients surgeries, risks of anesthesia and offer them 
nearly an 80% success rate (5,43-45). Both techniques 
were concordant with CPU concept, even if this was not 
clearly said by Ponseti. The thumb of one hand pushing 
against the talar head while the second hand manipulates 
the CPU in the opposite direction is a practical application 
of the CPU concept in management of clubfoot (40). With 
the years, and mainly after 2000s, the French functional 
method lost the ground in Lebanon in favor of Ponseti’s 
method that became, by far the most adopted technique 
in Lebanon and the Middle East (21). This is mainly due 
to two flaws observed with the functional technique. First, 
the necessity for daily parents and therapists engagement 
and commitment for sometimes 6 months of age (5,42). 
Secondly, the rising medical evidence showing the need for 
a subsequent posterior release for residual equinus in the 
French functional technique (46,47). 

This is how, in a five-decades period, in the Middle East 
and mainly in Lebanon, congenital clubfoot management 
went from manipulation through Kite’s technique, to early 
surgical intervention, and then back to manipulation with 
Ponseti’s technique and the French functional technique, 
with the latter falling out of favor with time (Figure 1). 

Ponseti’s technique in the region is associated with similar 
success rates as those reported in the medical literature (21).

Survey to assess common practice in POS from 
the Middle East

Construction of the questionnaire

As there is not enough published data on the management 
of the clubfoot deformity in the Middle East, we decided to 
perform a survey evaluating the common practice in clubfoot 
management of POS of the Middle East. A set of questions 
was prepared, reviewed and verified by the investigators. It 
included questions about the participant and his experience 
in the field of pediatric orthopedic surgery, about the strategy 
he follows to treat congenital clubfoot and the strategy he 
follows in case of failure or relapse after initial treatment. 
The questionnaire is annexed to the manuscript (Annex 1). 
The survey was web-based using Google forms (Google 
LLC, California). Trial runs were internally conducted 
among four consultants in our department to check the 
clarity of questions and the non-ambiguity of the provided 
options. These consultants and experts met with general 
orthopedic surgeons, pediatricians and caregivers of patients 
with clubfeet and evaluated to content and face validity of 
the survey. This is the first survey of its kind in the available 
literature so external validity could not be assessed. Internal 
validity through Cronbach coefficient was not performed 
as results were expected to be unstable as this survey targets 
specific specialists and having 300 to 500 responders to 
evaluate internal validity was impossible. The survey was 
approved by our institutional review board.

Middle East countries include Lebanon, Syria, Iraq, Jordan, 
Kingdom of Saudi Arabia, Kuwait, Qatar, Bahrein, United 
Arab Emirates, Oman and Yemen. The list of members of 
the Middle East Pediatric Orthopedic Society (MEPOS) was 
requested. The e-mail contacts of the POS were collected and 
used to send them a web link to the questionnaire. Invitation 
e-mails were signed by the two authors of this paper. Two 
reminders were sent 1 month interval. Data collection was 
stopped 1 month after the last reminder. The collected data 
was exported in a Microsoft excel file and was scanned for 
incomplete and duplicate responses before proceeding to 
analysis. No incentives were presented to participants.

Analysis of collected data

Only descriptive analysis of data is performed. There was 
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Figure 1 Timeline comparing the main trends in the treatment of congenital clubfoot in the world to those in the Middle East.

no missing data in the surveys filled by the responders. 
Non-responders were all male POS. Demographic data of 
non-responders was not analyzed due to lack of information 
in the MEPOS data base.

Participant’s practice

Out of 55 registered POS, 34 responded (61.81%). All 
respondents were male POS (100%). Fourteen (41.17%) 
practice in Lebanon, 13 (38.24%) practice in Egypt, 2 
(5.88%) practice in Syria, 2 (5.88%) practice in UAE and 1 
(2.94%) surgeon practices in each of Iraq, Qatar and Oman. 
Five (14.7%) POS were aged between 30 and 40, 5 (14.7%) 
between 40 and 50, 15 (44.1%) between 50 and 60 and 9 
(26.5%) between 60 and 70. No respondents were more 
than 70 years old. Twenty-nine (85.29%) POS performed 
fellowships or specialized surgical training abroad, mainly 
in France (12 POS, 35.29%), USA (8 POS, 23.53%) and 
the UK (5 POS, 14.71%). In 56% of cases, only POS take 
care of clubfeet in the hospitals where they practice, whereas 
in 41% of cases, general orthopedic surgeons manage 
clubfeet also. Around 70% of respondents treat more than  
20 patients with clubfoot deformity per year, with more than 
80% having >10 years’ experience in clubfoot treatment. 

Clubfoot screening

In 55.9% of cases, clubfeet are rarely/never diagnosed on 
regular follow-up obstetrical ultrasound. Clubfoot screening 
is common only in 20.6% of cases (Figure 2). Thirty-
one (91.2%) responders look systematically for associated 
conditions to rule out a syndromic clubfoot. 

Preferred method of treatment

The first line treatment for idiopathic clubfoot in 97.1% of 
cases [33/34] is the Ponseti method of serial manipulations 
and casting. All respondents prefer to start treatment 
soon after birth when this is possible. During their career, 
61.8% of POS [21] shifted their first line treatment from a 
method to another. This happened because of sub-optimal 
results witnessed with the initial method they used (50%) or 
because of growing scientific evidence favoring the Ponseti’s 
technique (50%). The majority of POS got familiar with 
this technique either through training in a department 
where this is the regular technique (48.5%) or through 
conferences, books, and journals (36.4%). 

Answers were divergent regarding the upper age limit of 
manipulation and casting as 9.1% of POS fixed this age at 
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6 weeks, 27.3% fixed it at 6 months, 9.1% fixed it at 1 year, 
15.2% at 2years and 39.4% above 2 years of age (Figure 3). 
The majority of POS (63.6%) perform some manipulation 
before casting. All respondents perform the casting in a 
casting room without anesthesia and put an above knee cast 
with a flexed knee as per the Ponseti’s technique, whereas 
two thirds (66.67%) perform Achilles tenotomy in >95% of 
cases. Achilles tenotomy is performed percutaneously in the 
office with local anesthesia by 68.8% of respondents whereas 
30% of respondents do an open Achilles tenotomy in the 
operating room. The vast majority of respondents perform 
the tenotomy 1 to 2 casts before the end of the treatment. 
Around 50% of POS use 5 to 7 casts for treatment. Half of 
the respondents base their thinking on the CPU concept. 

Preferred method in case of failure of the primary chosen 
approach

The majority of respondents (91.2%) perform surgery as 

a treatment for clubfoot in children older than 1.5 years 
mainly after failure of a previous conservative method. 
In this case, 60% of respondents prefer Turco approach 
whereas 30% prefer the Cincinnati approach. 

Follow-up after the initial treatment

While 58.82% of POS assess the results of their treatment 
only clinically through physical exam, 41.17% assess the 
results of the treatment clinically and radiographically 
through X-ray. All respondents use day/night orthosis 
after completion of treatment, mainly the Denis-Brown 
device, day and night till walking age then only by night till 
the age of 4 years (73.52%). For the follow-up, 28 of the  
34 (82.35%) respondents follow-up their patients clinically 
and radiographically with an X-ray every 6 months for  
2 years then every 2 years till the end of the growth. About 
75% of respondents judge the compliance of parents 
and children to orthosis as good or perfect. Twenty-five 
out of 34 respondents (73.53%) judge the success rate 
of the treatment they perform as superior to 75%. Main 
complications observed were sustained equinus, dynamic 
supination and relapse of deformity.

Discussion

The aim of this review was to summarize the evolution of 
clubfoot management in the Middle East. Since there is 
really sparse data concerning this, we conducted a survey 
among POS in the region in order to have objective answers 
to most frequently asked questions related to the topic.  

The review of the treatment evolution through the 
last decades in the Middle East shows that it followed the 
American and the European evolutions (5,10,32,43). As 
the timeline shows, there were a delay of about 15 years in 
treatment adoption in the beginning (Figure 1). However, 
starting late nineties of the last century the delay in 
treatment adoption was reduced with information diffusion 
through internet, the ease of access to scientific data, the 
increased participation in the international congresses 
and the increased numbers of fellows from Middle East, 
particularly from Lebanon visiting the specialized training 
centers in the USA and in Europe (Figure 1). This made 
Middle East up to date with the management of clubfoot, 
as shown by the adoption of Ponseti’s conservative clubfoot 
management since the last decade, which is now the 
worldwide gold standard of congenital clubfoot management 
(13,48). We believe that the evolution of management in 

a. 6 weeks 

b. 6 months 

c. 1 year 

d. 2 years 

e. >2 years

20- What is your upper age limit for manipulation and casting? 
33 responses

0 5 10 15

a. Never 

b. Rarely 

c. Sometimes 

d. Commonly 

e. Routinely

-In your practice, is clubfoot diagnosed during pregnancy on 
follow-up obstetrical U/S?

34 responses

0 5 10 15 20

Figure 2 Chart showing the repartition of answers from the survey 
to the question concerning common practice in the middle-east 
concerning screening for clubfoot deformity during pregnancy. U/
S, ultrasound.

Figure 3 Chart showing the repartition of answers from the survey 
to the question concerning the upper age limit for manipulation 
and casting.
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the Middle East region witnessed a turning point with the 
progressive acceptance of the CPU concept (39). Ponseti 
used the talar head as a fulcrum for correction thereby 
adopting the CPU concept without clearly describing it as 
such (40). He clearly spoke about “Kite’s error” who tried 
to perform the correction using the calcaneocuboid joint as 
a fulcrum, accounting for the high rate of failure witnessed 
when applying his technique (21). We believe that the CPU 
concept understanding and adoption in Lebanon and the 
Middle East made the adoption of the Ponseti and of the 
French functional methods smooth and quick. 

However, this review of management in the Middle East 
through the last decades was based on the authors witnessed 
experience as young medical students, orthopedic surgery 
residents, fellows, and later-on specialized orthopedic 
surgeons as no data is available in the literature concerning 
this subject in the Middle East. The survey used for 
the purpose of this chapter gave the authors objective 
data about how clubfoot is currently managed in the  
Middle East.  

We believe that the recorded response rate of 61.81% is 
satisfying and representative of the addressed sample (49). 
The main findings in the characteristics of respondents 
are the male preponderance (100%) representative of 
the high male predominance in the domain of surgery 
mainly in the Middle East. The majority of respondents 
are from Lebanon since this country was among the firsts 
in the Middle East to send fellows to Europe and the 
United States to perform specialized training in different 
domains of orthopedic surgery (pediatrics, spine surgery, 
oncology, complex reconstructions). Another finding 
worth commenting is the high rate of POS receiving their 
specialized surgical training abroad underlining the role of 
France, the USA and the UK as role model poles for super 
specialized surgery training. 

The adherence to the Ponseti’s treatment technique is 
overwhelming being the preferred method for 97.1% of 
respondents, with more than half of these having adopted 
another technique before shifting to Ponseti’s manipulation 
and casting. This is accountable to the fact that 70.6% of 
the respondents are above 50 years old and have therefore 
passed through the evolution of management of clubfoot 
in the Middle East discussed in the second section of this 
manuscript.

Despite the general agreement observed on the necessity 
of starting the treatment as soon as possible, together with 
the necessity of performing the Achilles tenotomy in the 
majority of cases, mainly 1 to 2 casts before the end of the 

treatment, divergence was observed regarding the upper age 
limit for manipulation and casting and the suitable setting 
for the Achilles tenotomy, whether it is in the outpatient 
clinic or in the operating room. Both these subjects are 
still controversial in the literature as the upper limit of 
age for proposing a primary Ponseti treatment remains 
a moving target, and many papers in the literature fail to 
show superiority of a technique over the other (clinics vs. 
operating room for tenotomy) (5,50,51). 

Respondents agreed however on the after-cast follow-
up, encountered the same complications and had the same 
issues with parents and children noncompliance. One more 
agreement between respondents was found on the need for 
surgery after failed conservative treatment. 

Of note, there is a lack of prenatal screening for clubfoot 
in the Middle East as witnessed by the response of the POS, 
who are expected to be working in tertiary referral centers 
in their respective countries. Raising awareness about 
clubfeet among our colleagues gynecologists in the Middle 
East is still needed, especially that screening for clubfoot 
and possible associated conditions is feasible (4,52,53). 
Available evidence suggests that false positive rate can be 
lowered to around 10% if the diagnosis is performed in the 
second trimester (54,55). This is of paramount importance 
as parents can be prepared for the diagnosis, and counselled 
for the disease, the presence (or not) of associated conditions 
and the path of the treatment, before birth of their awaited 
child (54,56). They will also be oriented to seek care as soon 
as possible after birth increasing the chance of presenting 
optimal care for their children (52,53,56). Much work is still 
to do on these aspects as people awareness on this condition 
is very poor (33).

In conclusion, the worldwide gold standard approach 
for management of congenital clubfoot is now widely 
accepted among POS in the Middle East. Newborns with 
this common condition are receiving the most adequate 
treatment supported by the strongest available evidence. 
The disagreements between POS were only found in 
subjects that are still a matter of debate in the international 
scientific community with no evidence-based clear answer 
(whether to perform the Achilles tenotomy in the clinics 
or in the operating room, and the upper limit of age for 
performance of Ponseti’s serial casting, which is still a 
matter of debate and a moving target). 

We are aware that the list of 55 POS in the Middle 
East may not be exhaustive as there may be trained POS 
specialists exercising in their respective country without 
being registered in the MEPOS. More, we are aware 
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also that clubfoot is being treated by general orthopedic 
surgeons, especially in rural areas in the Middle East. 
However, even though this may not be truly representative 
of the clubfoot management in each and every corner of the 
Middle East, it still gives a clear idea about the dynamics of 
management and the approach used to treat this disease in 
the main referral hospitals in our region. 
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Annex 1: The web-based questionnaire sent to the 55 pediatric orthopedic surgeons

Approach to congenital clubfoot treatment among pediatric orthopedic surgeons in the Middle East

1.	 In which country of the Middle East do you practice pediatric orthopedics?

2.	 In which country/countries did you perform your surgical training?

3.	 How old are you?
a.	 30–40
b.	 40–50
c.	 50–60
d.	 60–70
e.	 >70

4.	 Gender
a.	 M
b.	 F

5.	 In your department, who takes care of clubfoot?
a.	 Only pediatric orthopedists
b.	 General orthopedists
c.	 Both
d.	 General pediatric surgeons
e.	 Physical therapists
f.	 Cast technician

6.	 How many clubfeet do you usually treat per year?
a.	 <20
b.	 20–50
c.	 50–100
d.	 100–200
e.	 >200

7.	 In your practice, is clubfoot diagnosed during pregnancy on follow-up obstetrical U/S?
a.	 Never
b.	 Rarely
c.	 Sometimes
d.	 Commonly
e.	 Routinely

8.	 Do you perform AP and lateral foot X-ray at first presentation to confirm the diagnosis?
a.	 Never
b.	 When physical exam is suspicious
c.	 Routinely

9.	 Do you look for associated conditions?
a.	 Never
b.	 If there is a clinical suspicion
c.	 Routinely

Supplementary
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10.	What is your first line treatment for clubfoot?
a.	 Ponseti method of serial manipulation and casting
b.	 The French functional method
c.	 Kite method 
d.	 Surgery
e.	 Other, please specify

11.	How early do you prefer to start your treatment?
a.	 Soon after birth
b.	 Age 1 month–6 months
c.	 Age 6 months–12 months
d.	 Between 12 and 24 months
e.	 Other, please specify

12.	During your carrier, did you happen to shift from one method to the other?
a.	 No
b.	 Yes

13.	If your answer to question 12 is yes, why did you do so?
a.	 Not enough good results with the previous method
b.	 Curiosity
c.	 New trend
d.	 Supported by evidence in the literature
e.	 Other, please specify

The following questions [14–24] concern your first line treatment of clubfoot

14.	How did you get familiar with this method?
a.	 I worked with Ponseti/Kite/Bensahel/Turco/Mckay or one of their disciples
b.	 I trained in a department where this was the preferred method of clubfoot treatment
c.	 I got familiar with the technique from conferences, books and/or journals
d.	 Other, please specify

15.	What is your upper age limit for manipulation and casting?
a.	 6 weeks
b.	 6 months
c.	 1 year
d.	 2 years
e.	 >2 years

16.	Do you do any manipulation prior to casting?
a.	 Never
b.	 Sometimes
c.	 Always

17.	Where do you do your casting?
a.	 Cast room without anesthesia 
b.	 Cast room with sedation
c.	 Operating room with sedation or anesthesia
d.	 Other, please specify



© Annals of Translational Medicine. All rights reserved. http://dx.doi.org/10.21037/atm-21-33

18.	Is your cast:
a.	 Above knee with knee flexed
b.	 Above knee with knee extended
c.	 Below knee
d.	 Variable, please specify

19.	Usually, what is your average number of casts?
a.	 <5
b.	 5–7
c.	 7–9
d.	 >9

20.	How often do you base your correction on the calcaneopedal unit concept?
a.	 Never
b.	 Sometimes
c.	 Always
d.	 Never heard of this concept

21.	How often do you perform Achilles tenotomy?
a.	 Never
b.	 <10%
c.	 10–40%
d.	 40–70%
e.	 >95%

22.	How do you perform the Achilles tendon tenotomy?
a.	 Percutaneous complete tenotomy using a knife
b.	 Percutaneous complete tenotomy using a needle
c.	 Percutaneous lengthening according to Green or Hook
d.	 Open tenotomy 
e.	 Open lengthening

23.	When do you perform the Achilles tendon tenotomy?
a.	 At first cast
b.	 During the course of casting
c.	 1–2 casts before the end of casting
d.	 Other, please specify

24.	Where do you perform the Achilles tendon tenotomy?
a.	 Cast room without local anesthesia
b.	 Cast room with local anesthesia
c.	 Operating room under anesthesia or sedation
d.	 Other, please specify
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The following questions [25–30] concern surgery as a treatment for clubfoot

25.	Why would you do surgery for clubfoot treatment?
a.	 I was trained more on surgical management
b.	 I believe more in surgery than in conservative management
c.	 I am not familiar with casting or the French method
d.	 I don’t see children early enough to start conservative management
e.	 I do surgery in children older than 1.5–2 years only, mainly after failure of previous conservative methods

26.	What is your preferred age for surgery?
a.	 6–12 months 
b.	 12–18 months 
c.	 18–24 months
d.	 Other, please specify

27.	What is your preferred surgical approach?
a.	 Turco
b.	 Seringe
c.	 Cincinnati
d.	 Other, please specify

28.	How often do you perform bony procedures in addition to standard posteromedial release?
a.	 Never
b.	 In severe clubfeet
c.	 In relapsed clubfeet
d.	 In old children and adolescents
e.	 Very often

29.	How often do you use serial casting prior to surgery in severe clubfeet?
a.	 Never
b.	 In old children and adolescents
c.	 In relapsed clubfeet
d.	 Very often

30.	How often do you apply external fixation for gradual correction?
a.	 Never
b.	 In severe clubfoot after the age of 3 years
c.	 In neglected clubfoot in old children and adolescents 
d.	 In relapsed severe clubfeet
e.	 Other, please specify

31.	How do you assess the result of treatment?
a.	 Clinically
b.	 Radiographically
c.	 Ultrasound
d.	 Other, please specify



© Annals of Translational Medicine. All rights reserved. http://dx.doi.org/10.21037/atm-21-33

32.	Do you use any day/night orthosis after completion of treatment?
a.	 Never 
b.	 Sometimes, please specify
c.	 Always

33.	If your answer to question 32 is b or c, what type of orthosis do you use after conservative treatment, and for how long?
a.	 Dennis Brown day and night till walking age, then only night till age 4 years
b.	 Mitchell boots day and night till walking age, then only night till age 4 years
c.	 Either one till walking age, then night AFO till age 4 years
d.	 Day and night AFO till walking age, then night AFO till age 4 years
e.	 Other, please specify

34.	If your answer to question 32 is b or c, what type of brace do you use after surgical treatment, and for how long?
a.	 Dennis Brown or Mitchell boots day and night for 2 years
b.	 AFO day and night for 2 years
c.	 Either one during the day for 6 months, then at night for 2 years
d.	 Other, please specify

35.	How do you follow-up on your patient?
a.	 Clinically and radiologically every 6 months for 2 years then every year or 2 years till the end of growth
b.	 Clinically and Ultrasound/MRI 
c.	 Other, please specify

36.	What is your general impression regarding parental/patient compliance to orthosis after initial treatment?
a.	 Poor
b.	 Fair
c.	 Good
d.	 Perfect

37.	In your experience what is the rate of the success of treatment with conservative methods?
a.	 <50%
b.	 50–75%
c.	 75–95%
d.	 >95%

38.	What are the main complications that you encountered following conservative treatment?
a.	 Relapse of deformity
b.	 Dynamic supination
c.	 Persistent equinus
d.	 Rocker bottom deformity
e.	 Overcorrection

39.	What do you propose for neglected clubfoot presenting after 2–3 years of age?
a.	 Trial of conservative management 
b.	 Standard posteromedial release
c.	 Medial column lengthening and lateral column shortening
d.	 Talectomy
e.	 Multiplanar supra-malleolar osteotomy
f.	 Gradual correction with ring external fixator
g.	 Other, please specify
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