e Taylor & Francis
Aclg ToploreFanc Group

Jr-f.l'wpm i Acta Orthopa edica

ISSN: 1745-3674 (Print) 1745-3682 (Online) Journal homepage: informahealthcare.com/journals/iort20

Good results after Ponseti treatment for neglected
congenital clubfoot in Ethiopia
A prospective study of 22 children (32 feet) from 2 to 10 years of age

Birhanu Ayana & Peter | Klungseyr

To cite this article: Birhanu Ayana & Peter | Klungsayr (2014) Good results after Ponseti
treatment for neglected congenital clubfoot in Ethiopia, Acta Orthopaedica, 85:6, 641-645, DOI:
10.3109/17453674.2014.957085

To link to this article: https://doi.org/10.3109/17453674.2014.957085

8 Copyright: © Nordic Orthopaedic Federation

% Published online: 01 Sep 2014.

\J
G/ Submit your article to this journal &

||I| Article views: 1979

A
& View related articles &'

® View Crossmark data (&'

CrossMark

f&] Citing articles: 10 View citing articles &

Full Terms & Conditions of access and use can be found at
https://informahealthcare.com/action/journallnformation?journalCode=iort20


https://informahealthcare.com/action/journalInformation?journalCode=iort20
https://informahealthcare.com/journals/iort20?src=pdf
https://informahealthcare.com/action/showCitFormats?doi=10.3109/17453674.2014.957085
https://doi.org/10.3109/17453674.2014.957085
https://informahealthcare.com/action/authorSubmission?journalCode=iort20&show=instructions&src=pdf
https://informahealthcare.com/action/authorSubmission?journalCode=iort20&show=instructions&src=pdf
https://informahealthcare.com/doi/mlt/10.3109/17453674.2014.957085?src=pdf
https://informahealthcare.com/doi/mlt/10.3109/17453674.2014.957085?src=pdf
http://crossmark.crossref.org/dialog/?doi=10.3109/17453674.2014.957085&domain=pdf&date_stamp=01 Sep 2014
http://crossmark.crossref.org/dialog/?doi=10.3109/17453674.2014.957085&domain=pdf&date_stamp=01 Sep 2014
https://informahealthcare.com/doi/citedby/10.3109/17453674.2014.957085?src=pdf
https://informahealthcare.com/doi/citedby/10.3109/17453674.2014.957085?src=pdf

Acta Orthopaedica 2014; 85 (6): 641-645

641

Good results after Ponseti treatment for neglected congenital

clubfoot in Ethiopia

A prospective study of 22 children (32 feet) from 2 to 10 years of age

Birhanu Ayana and Peter J Klungsgyr

St. Luke Catholic General Hospital, Wolliso, Ethiopia; Orthopaedic Department, Alesund, Helse More and Romsdal, Norway.

Correspondence: pklungsoyr@gmail.com
Submitted 2013-12-11. Accepted 2014-06-23

Background and purpose — Neglected clubfoot deformity is a
major cause of disability in low-income countries. Most children
with clubfoot have little access to treatment in these countries, and
they are often inadequately treated. We evaluated the effective-
ness of Ponseti’s technique in neglected clubfoot in children in a
rural setting in Ethiopia.

Patients and methods — A prospective study was conducted
from June 2007 through July 2010. 22 consecutive children aged
2-10 years (32 feet) with neglected clubfoot were treated by the
Ponseti method. The deformity was assessed using the Pirani scor-
ing system. The average follow-up time was 3 years.

Results — A plantigrade functional foot was obtained in all
patients by Ponseti casting and limited surgical intervention.
2 patients (4 feet) had recurrent deformity. They required re-
manipulation and re-tenotomy of the Achilles tendon and 1 other
patient required tibialis anterior transfer for dynamic supination
deformity of the foot.

Interpretation — This study shows that the Ponseti method
with some additional surgery can be used successfully as the pri-
mary treatment in neglected clubfoot, and that it minimizes the
need for extensive corrective surgery.

Many children with congenital talipes equino varus (CTEV)
in low-income countries end up with neglected clubfoot
deformity (untreated children > 2 years) because of the lack
of treatment capacity. In Ethiopia, it is estimated that there are
3,000-5,000 new CTEV cases per year, but there are no reli-
able data available.

Neglected clubfoot is a common, disabling problem in Ethi-
opia. For many years, the treatment for clubfoot in Ethiopia
has been nonoperative treatment with Kite’s technique, fol-

lowed by a posteromedial release, with significant surgical
complications and poor results (personal observations by the
authors). A dramatic reduction in radical clubfoot operation
has been reported in parts of the world where Ponseti treat-
ment has been introduced (Morquende et al. 2004, Zionts et
al. 2010). We have the same subjective impression in Ethiopia,
but there are no published data.

Ponseti treatment was introduced in Ethiopia in June 2005
at the Orthopaedic Department, Black Lion Hospital (BLH),
University of Addis Ababa. It has gradually been adopted
in several places in a cooperation between BLH and Cure
International, Ethiopia. Several thousand children have been
involved.

In the past decade, the Ponseti method has become recog-
nized globally as the gold standard for clubfoot treatment in
younger children (< 2 years old) (Cooper et al. 1995, Bor et al.
2009, Pirani et al. 2009, Satersdal et al. 2012).

There have been some reports of Ponseti treatment being
given successfully to children with neglected clubfoot (Verma
et al. 2012, Laurenco et al. 2007, Alves et al. 2009), but there
has been no general acceptance of treating children older than
2 years with this method. Today, these children are probably
treated with radical operations or left untreated (De Rosa and
Norrish 2012).

Inspired by the results of A. F. Laurenco, which were com-
municated personally before his article was published in 2007,
we treated some neglected children over the age of 2 years
when the Ponseti treatment was started in Addis Ababa (at
BLH), and the initial results were encouraging.

The objective of this study was to prospectively evaluate the
short-term results of using the Ponseti technique for treatment
of children with neglected clubfoot deformity in a rural hos-
pital in Ethiopia.
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Figure 1. Flow chart of the patients.

Patients and methods

The patients in the present study were all treated at St. Luke
Catholic General Hospital, Wolliso, a rural hospital situated
120 km outside Addis Ababa. Between June 2007 and July
2010, 22 consecutive children (17 boys) older than 2 years
with 32 neglected idiopathic clubfeet were treated using the
Ponseti method. These 22 children represent all the children
older than 2 years with neglected clubfoot seen during the
study period, as none were left untreated or taken directly to
surgery. The age is estimated, since most of the parents did not
know the exact age.

At the same time, 78 children below the age of 2 years with
CTEV were treated successfully with the Ponseti method, but
they were not included in this study group (Figure 1).

There is no reliable registration of deformities at birth and
no functioning referral system for children with clubfoot, so
we have no information on how many children with clubfoot
were left untreated, and the size of the population base for
these children cannot be established.

The mean age of the 22 children in the study group at the
start of treatment was 4.4 (2-10) years. The deformity was
bilateral in 11 of 22. The severity of deformity was assessed
using Pirani scoring (Pirani 2003, Dyer and Davis 2006). The
feet were documented with photographs and Pirani scoring

Figure 2. 3-year-old boy before treatment. After 5 casts.

before and after treatment. None of the children had a history
of previous treatment, except for 2 children who had been on
Kite casting before Ponseti treatment was started. The pro-
cedure was explained to the parents to create awareness and
to give them an understanding of the importance of regular
follow-up. The treatment was free, but most parents had to
provide their own transport. A counselor was responsible for
additional counseling of the families, also emphasizing the
importance of follow-up.

The manipulation and plastering technique strictly followed
the original protocol described by Dr Ponseti (Ponseti 1992,
Staheli 2003), except that the long leg cast was applied every 2
weeks instead of every week. All components of the deformity
were corrected by serial manipulation and casting, except the
equinus deformity. The equinus deformity was corrected by
percutaneous Achilles tenotomy (PAT) or open lengthening
of Achilles tendon (ATL)—alone or in combination with pos-
terior capsulotomy. All treatment, including both the casting
and limited surgical intervention, was performed by the first
author. Following tenotomy or limited surgery, long leg casts
were applied for 4 weeks. After removal of the casts, the cor-
rection was maintained with an abduction brace. For patients
up to 4 years of age, the brace was used for 2-3 months, 24
hours a day, and after that during the night for 1 year. Ankle-
foot-orthoses (AFOs) were applied for patients above 4 years
of age, for 1 year full time. All feet in this study were followed
clinically for an average period of 3 years (range 2—4 years).

Results

All patients had severe deformity corresponding to a Pirani
score of 4—6, with mean score of 5. The deformities of the
clubfoot were corrected by the casts, except equinus defor-
mity. Figure 2 shows a 3-year-old boy and Figure 3 shows a
4-year-old boy before and after treatment.

The midfoot was corrected to Pirani O in all feet after the
casts. The correction was obtained with an average of 8 (6—10)
casts, the number of casts increasing with age. In patients up
to the age of 4 years, hyperabduction up to 60—70 degrees was
achieved in the final cast. In the older children, abduction was
only possible up to 30—40 degrees, but this did not appear to
reduce the final walking ability. Figure 1 shows how the resid-

After PAT.

The sixth cast.



Acta Orthopaedica 2014; 85 (6): 641-645

643

Figure 3. 4-year-old boy before treatment. After treatment.

L

Figure 4. 8-year-old boy before treatment.

X

After treatment.

ual equinus was treated. All the children who had open proce-
dures were 5 years old or more. Postoperatively, a long leg cast
was applied and kept on for 4 weeks. The 3 children who had
ATL and posterior capsulotomy were the 3 oldest: at 8, 9, and
10 years of age. There were no major complications during
cast application or during the limited surgical interventions.
No extensive soft tissue releases or corrective bony procedures
were required to obtain correction. The equinus was corrected
to above neutral in dorsiflexion. All the children obtained a
corrected, plantigrade, flexible, pain free-foot. The latter was
based on clinical judgment, and no detailed pain scoring was
done. They could all walk and run. A significant improvement
in the cosmetic appearance was observed in all children. They
could perform their normal daily activities and were all able to
wear normal shoes for the first time in their lives.

2 patients (4 feet) required re-manipulation and casting and
anew ATL for recurrent deformity. Neither child had used the
orthosis as planned. The first child was 5 years old when the
first treatment was started, and at first had 6 casts and ATL.
Recurrence came 8 months later. The second child was 8 years
old (see Figure 4) when the first treatment was started, and at
first he had 8 casts and ATL with posterior capsulotomy bilat-
erally. There was then a recurrence 1 year later. Both children
were treated with recasting and a new ATL.

1 patient was lost to follow-up after 2 regular post-casting
follow-up visits. He was given a foot abduction brace when
he was 3.5 years old, but the parents gave up the abduction
brace and he was then given an AFO, but after that there were
no new contacts. However, at the last visit the foot was well
corrected. Except for these 3 children, the rest of the children
used their orthoses as planned.

Dynamic supination was found in 1 child. The first treat-
ment of this child was started at the age of 4 years with casting
and PAT, and recurrence was recognized after 3 years. It was
a bilateral CTEV, but the recurrence came in 1 foot and at the
age of 7 years; tibialis anterior was transferred to the lateral
cuneiforme bone on the recurrent side. This operation was
performed in another hospital.

Discussion

The study shows that children with neglected clubfoot can be
treated successfully with the Ponseti method and that the need
for extensive radical operations can be greatly reduced. Still,
we know that recurrence might occur with longer follow-up.

We experienced that the Pirani score of the hindfoot was
difficult to evaluate in older children, both before and after the
treatment. At the start we got a lower Pirani score in the oldest
children. According to our observations, the posterior crease
and the calcaneal fat pad change as the child grows, so that the
bony parts of calcaneus are more prominent and the posterior
crease can be normalized even in a severe equinus. Thus, the
sign of empty heal and the posterior crease might be less reli-
able in older children.

Laurenco et al. (2007) described successful results from
Brazil after Ponseti treatment in 17 children (24 feet) with
an average age at presentation of 3.9 (1.2-9.0). A painless
plantigrade foot was achieved in 16 feet without the need for
extensive surgery and those who eventually needed surgery
ended up with a lesser surgical intervention. One-third of the
pataients had recurrence. The best results were achieved in the
youngest group. The authors also achieved only 40 degrees
of abduction in the older group, which was the same as we
observed.

Other studies conducted in low income countries (LIC) have
found good results for Ponseti treatment of neglected clubfoot
children. In Malawi, adequate correction was achieved in 98
of 100 feet (in 75 children). The mean age at presentation was
11.5 weeks. 19 patients (25%) were in the age group between
18 and 48 months, so some of these children must have been
neglected even though they were much younger than our
patients (Tindall et al. 2005).

We had similar findings to those of Verma et al. (2012)
from India. They had 37 patients with idiopathic clubfoot (55
clubfeet). Mean age at presentation was 2 (1-3) years. After
a Ponseti trial, 4 patients (6 feet) were considered unfit for
Ponseti treatment and posteromedial release. The 33 patients
who continued Ponseti treatment (49 feet) all had a satisfac-
tory outcome. The patients were generally younger than our
patients. One important difference is that we did not include
children younger than 2 years.

From Istanbul, Turkey, Yagmurlu et al. (2011) reported 31
feet (27 patients)—mean age 2 (1-6) years—treated with the
Ponseti method. They divided the patients into 2 age groups,
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younger than 20 months and older than 20 months. They con-
cluded that the Ponseti method is effective in correcting the
deformities of clubfoot, even in children of walking age, but
the treatment may be less effective with increasing age. They
recommended that the Ponseti method should be used even
though full correction cannot always be achieved, as a subse-
quent surgical intervention—if needed—would be much less
invasive.

From Nepal, Spiegel et al. (2009) reported the use of Pon-
seti treatment in untreated children between the age of 1 and
6 years. In 260 feet, extensive soft tissue release was avoided
in 94%. 83% only had casting and PAT. They changed casts
every week. A survey from Zambia concluded that only 23%
of the clubfoot children coming to district hospitals were suit-
able for Ponseti treatment. In central hospitals, the figure was
65% (De Rosa, 2012). This suggests a great need for many
extensive surgeries in a country where there is a shortage of
surgical capacity. In the report, the criteria for not being fit for
Ponseti treatment were not mentioned, except for a short com-
ment that in Zambia, in practice Ponseti was only used during
the first year.

The standard treatment for neglected clubfoot has been
extensive surgical intervention—which is technically demand-
ing, is costly, and has a significant rate of complications even
in the best hands (Penny 2005). The Ilizarow technique has
been used for recurrent clubfoot and for neglected clubfoot.
It is considered to be a salvage procedure in older children
(Wallander et al. 1996). In our context, there is no Ilizarow
equipment available or knowledge of how to use it. The tech-
nique is demanding, time consuming, and is associated with
complications. There would be a need for reliable logistics
and thorough teaching and follow-up if this technique were to
be used in Ethiopia.

We used longer intervals between the casts than in the stan-
dard method. This may allow stretching of the soft tissues,
which might be less elastic in older children. The manipulation
and casting were performed every 2 weeks to allow remodel-
ing and to hinder soft tissue edema. Since Spiegel got good
results with a 1-week interval, this should be studied further.
In our cases, the Ponseti method proved to be more effective in
correcting deformities of the forefoot and midfoot than defor-
mities of the hindfoot in the oldest group, as demonstrated by
the need for a minor posterior release in 3 children (8, 9, and
10 years old; 4 feet). None of the feet required a medial or
lateral release, or corrective bony procedure.

In cases of recurrence we used recasting, and we believe
that one should be quick in doing that—with or without re-
tenotomy of the Achilles tendon. If further surgical services
are available, one should consider transfer of the tibialis ante-
rior tendon to probably reduce later recurrences, especially if
adequate orthoses cannot be found or will not be used because
of poor compliance.

We believe that we achieved good results because the treat-
ment was given by a skilled person with a proper understand-

ing of the Ponseti method and commitment to the children. BA
is an Ethiopian-trained orthopedic surgeon who has had spe-
cial interest in clubfoot treatment. The presence of a counselor
might also have been beneficial. The regular supply of casting
material has also been essential. The latter is a common prob-
lem in many hospitals in LIC.

The study had some obvious limitations. The sample size
was small, but considering the pathology being described this
is a fairly large series. Even longer follow-up would have been
ideal, but considering the difficulties in obtaining follow-up
in LIC with high costs of transport (Young et al. 2013), we
achieved fairly good long-term follow-up and a very good
follow-up rate. We believe that our work at St. Luke Hospi-
tal in 2007-2010 is very encouraging and contributes useful
information to the field of clubfoot treatment both in low- and
high-income countries.

In conclusion, the Ponseti method can be used successfully
to treat neglected clubfoot in older children than is tradition-
ally recommended. If the treatment is done properly, it will
significantly reduce the need for surgical intervention.

BA: idea, protocol, treatment, data collection, and writing. (His present work-
ing place is Orthop Dept, Black Lion Hospital, Unversity of Addis Ababa).
PK idea and writing (who worked at St. Luke Catholic General Hospital,
Black Lion Hospital, Unversity of Addis Ababa).

We thank Paul Saunderson and Sven Young for valuable comments and cor-
rections.
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