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INTRODUCTION 

ongenital vertical talus is a rare flatfoot deformity that is 

present at birth and is characterized by a fixed dorsal 

dislocation of the navicular on the talus with associated 

Achilles tendon and dorsolateral soft-tissue contractures as well 

as calcaneocuboid joint subluxation and/or dislocation resulting 

in a rigid flatfoot deformity  
(1)

. The estimated prevalence of 

vertical talus is one in 10,000 
(2)

. 

It occurs as an isolated deformity (idiopathic) in 

approximately half of all cases and is associated with 

neuromuscular and genetic disorders in the remaining cases 

including arthrogryposis and myelomeningocele. Fifty percent of 

children have bilateral involvement and there is no sex 

predilection 
(2, 3)

. 

Without treatment, vertical talus can lead to significant 

disability, including foot and ankle pain as well as medial 

plantar callus formation on the foot around the prominent talar 

head 
(4)

. 

Ambulation is usually not delayed but the gait is usually 

awkward with difficulty balancing. The shoes often show 

abnormal wear and pain often develops in early adolescence 
(5)

. 

Since the heel does not touch the ground, the patients have poor 

push-off and are forced to weight bear on the talar head, which 

develops painful callosities. 

C 
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Etiology 

In most cases, the etiology of vertical talus deformity 

remains unknown. Approximately one half of cases of vertical 

talus occur in conjunction with neurologic disorders or known 

genetic defects and/ or syndromes 
(6)

. 

The other half occur in children without other congenital 

anomalies and are considered idiopathic or isolated cases. 

Associated neurologic abnormalities can be divided into 

two broad categories: central nervous system defects or 

neuromuscular disorders. The most common congenital central 

nervous system defects associated with vertical talus are 

myelomeningocele, sacral agenesis, and diastematomyelia 
(7)

. 

Neuromuscular disorders associated with vertical talus include 

arthrogryposis, spinal muscular atrophy, and neurofibromatosis. 
(8)

. Vertical talus deformities associated with neurologic 

disorders tend to be more rigid and difficult to treat than 

idiopathic vertical talus 
(9)

. 

Congenital vascular deficiency of the lower extremities 

has also been proposed as a potential cause of vertical talus 

based on magnetic resonance angiography findings that 

demonstrated congenital arterial deficiencies of the lower 

extremity in a group of patients with isolated vertical talus 
(10)

. 

The most common genetic defects include aneuploidy of 

chromosomes 13, 15, and 18 
(11)

. Vertical talus is also 
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commonly associated with a variety of syndromes, including 

Stanton, Yassir, and Rasmussen syndromes 
(12) 

and split hand 

and split foot limb malformation disorders 
(13)

. 

Of the 50% of cases of vertical talus that are isolated, 

almost 20% have a positive family history of vertical talus. In 

most of these cases, the condition is inherited in an autosomal 

dominant fashion, supporting the theory that a significant 

number of isolated cases have a genetic etiology, as well 
(14, 15)

. 

Through the study of multiple families with vertical 

talus, a mutation in the HOXD10 gene was found to be 

responsible for vertical talus in one of these families consisting 

of six individuals with isolated congenital vertical talus 
(14)

.  

A mutation in the cartilage-derived morphogenetic 

protein-1 (CDMP-1) gene has been also identified in a large 

family with variable hand and foot abnormalities, including a 

child with isolated vertical talus 
(16, 17, 18)

. 

Pathoanatomy: 

Both autopsy and surgical findings have contributed to 

the understanding of the pathologic anatomy of vertical talus 
(19)

. Contractures of the tibialis anterior, extensor hallucis 

brevis, peroneus tertius, peroneus longus, peroneus brevis, and 

the Achilles tendon are present 
(20)

.  

The talonavicular joint capsule is dorsally contracted. 

The navicular is displaced both dorsally and laterally with 
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respect to the head and neck of the talus. Due to lack of 

appropriate articulation with the talus, the navicular is 

hypolastic and wedge shaped. The talar head and neck are 

flattened and medially deviated. The extreme plantar flexed 

position of the talus results in attenuation of the 

calcaneonavicular, or spring ligament. The calcaneus is plantar 

flexed and externally rotated. The angle between the axes of the 

talus and calcaneus is increased. The middle and anterior 

subtalar joint facets are hypoplastic and absent in severe cases. 

In severe deformities, the cuboid is laterally displaced resulting 

in dorsolateral subluxation or dislocation of the calcaneocuboid 

joint. The posterior tibial tendon is often subluxed anteriorly 

over the medial malleolus while the peroneus longus and 

peroneus brevis may be subluxed over the lateral malleolus; the 

subluxed tendons may function as dorsiflexors rather than 

plantar flexors 
(9)

. Drawing of the pathoanatomic features is 

shown in figure (1) 
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Figure (1): Line drawing of the exposed medial side of a congenital 

vertical talus through a Cincinnati incision showing the dorsal dislocation 

of the navicular on the vertically orientated talus, the calcaneus in equinus, 

and the position of the tibialis anterior and posterior tendons 
(21)

. 

Clinical evaluation 

Hindfoot equinus, hindfoot valgus, forefoot abduction, 

and forefoot dorsiflexion are present in all newborns with 

vertical talus. The rigidity of the deformity is the key to 

distinguishing between vertical talus and more common 

conditions, such as calcaneovalgus foot, posteromedial bowing 

of the tibia, and oblique talus. Hindfoot equinus, hindfoot 

valgus, forefoot abduction, and forefoot dorsiflexion are present 

in all newborns with vertical talus.  

If hindfoot equinus is not a clinical feature, then the 

deformity is not vertical talus and is likely positional in nature 
(22)

. 

In congenital vertical talus, the plantar surface of the foot 

is convex creating a rocker-bottom appearance. (Figure 2a). 
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There are deep creases on the dorsolateral aspect of the foot 

anterior and inferior to the lateral malleolus (Figure 2b)  

 

Figure (2): Clinical photographs of a newborn’s feet demonstrating the 

features of vertical talus. The plantar aspect of the feet (A) show forefoot 

abduction deformities, and the dorsolateral aspect of the feet (B) 

demonstrate deep creases on presentation secondary to forefoot and 

midfoot dorsiflexion 
(22)

. 

Radiological evaluation: 

Anteroposterior and lateral radiographs of the foot 

should be taken in the neutral position for infants and standing 

for those children old enough. The lack of ossification of many 

of the bones in the foot at birth can make the diagnosis of 

congenital vertical talus challenging on plain radiographs. The 

talus, tibia, calcaneus, and metatarsals are ossified at birth. The 

cuboid ossifies in the first month of life while the cuneiforms 

and navicular usually ossify around the ages of 2 and 3 years, 

respectively 
(23)

.  

Since most children with vertical talus are seen in the 

newborn period, the radiographic evaluation is focused on the 


