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AB S T R aC T​
Children with clubfoot often present after the walking age, especially in low- and middle-income countries where approximately 80% of children 
with clubfoot are born. With advancing age, there is increased stiffness of the soft tissue structures and decreased remodeling potential of the 
bones of the foot. Not all clubfeet in older children are rigid—some are flexible and amenable to stretching and conservative treatment. Hence, 
the initial evaluation of the deformity must include an assessment of correctability. The treatment of clubfoot in the older child is challenging 
and was traditionally performed using complex soft tissue and bony surgeries, often with poor outcomes in the long term. Recent literature has 
focused on the role of conservative treatment utilizing Ponseti principles of serial manipulation and casting, combined with limited surgery. 
The purpose of this review is to report the changing trends in the management of clubfoot in the walking child, to review the current literature 
regarding various treatment modalities, and to recommend a practical approach to treatment based upon age, inherent flexibility of the foot, 
available resources, and contextual factors.
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BU R D E N O F CLU B F O OT DI S a B I L I T Y I N 
CO U N T R I E S W I T H LI M I T E D RE S O U R C E S​
Clubfoot is the most common congenital musculoskeletal 
deformity leading to locomotor impairment. Practitioners in 
low- and middle-income countries (LMICs) are often faced with 
children presenting in all age groups after walking age, including 
adulthood. Owing to limited medical resources, lack of trained 
healthcare providers, fragile healthcare systems, and a host of other 
challenges like poverty and illiteracy, clubfoot treatment in LMICs is 
often delayed or inadequate. The problem is not just restricted to 
LMICs. Developed countries, too, have populations who experience 
insurmountable barriers in accessing care, resulting in children 
presenting after walking age. This is particularly prevalent among 
immigrants of refugee populations. The purpose of this review is 
to focus on children presenting with untreated or residual clubfoot 
deformity after walking age.

PaT H Oa N aTO M Y O F CLU B F O OT a N D T H E OL D E R 
CH I L D​
The act of walking imposes unique challenges upon a clubfoot 
deformity due to increasing stiffness of the contracted soft tissues 
and advancing maturation, ossification, and pathologic remodeling 
of the osteoarticular structures of the foot. The connective tissues 
of a newborn are readily stretchable, and the cartilaginous 
bones readily remodel as treatment is instituted. This has been 
confirmed elegantly in a previous MRI study.1 As a child grows 
older, remodeling potential diminishes. The question is when 
such remodeling no longer occurs. Another MRI study has shown 
remodeling of the bone structure in a 7-year-old.2 Significant bone 
maturity will likely have occurred by 10 years of age and bone 
remodeling would be predicted to be less readily accomplished 
in older age groups, the shape of the bones encouraging relapse 
to the original position after casting. The anatomic changes in the 
bone shape seen in the dissections of Ponseti or the MRI studies 

of Pirani persist in the child who is not treated before walking age. 
It is also recognized clinically that children presenting in walking 
age with untreated clubfoot deformity have variable degrees of 
flexibility and deformity.

Not all clubfeet in older children are the same. Penny3 has 
described two generic types of clubfoot deformity in older children, 
depending on the degree of fixed cavus and the flexibility of the foot 
(Fig. 1). Where cavus is marked, children walk on the dorsum of the 
foot with the toes facing backward. Where cavus is not as prevalent 
and where there is intrinsic flexibility remaining in the midfoot 
children walk on the side of the foot with the toes facing more or 
less forward. This basic clinical assessment is useful in predicting the 
efficacy of casting; the former is more rigid and more recalcitrant 
to serial manipulation and casting while the latter is more likely to 
respond to conservative treatment due to its inherent flexibility.
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