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 Prenatal 

–5th Gestational week skeletal elements seen. 

 Postnatal 

– 9 weeks - Metatarsal/distal phalanges 

– 13 weeks - Calcaneus 

– 8 months -Talus 

– 3-5 years - Navicular 

Embryology 



Congenital  

deformities 



Congenital 
1- Calcaneovalgus 

2- CTEV 

3- MA 

4- CVT 

5- Curly toes 

6- Polydactyly 

7- Oligodactyly 

8- Syndactyly 

9- Overlapping 5th toe 

10- Macrodactyly  

11- Hallux varus 

12- Brachymetatarsia 

13- Lobster foot 

14- Amniotic bands 



Most common neonatal deformity 

1-Calcaneovalgus 

 

 

A soft tissue contracture characterized by 

excessively dorsiflexed valgus hindfoot 



Physical exam 
= Excessively dorsiflexed hindfoot that is passively   

   correctable to neutral 

= Dorsal surface of the foot rests on anterior tibia  

= External tibial torsion 



D.DX 
 1- Posteromedial tibia bowing 

= caused by intrauterine positioning 

2-CVT 

you can differentiate on physical exam and with 

plantar flexion radiographs 

 3-Paralytic foot deformity  

     may be caused by L5 spina bifida 



• Reflection of generalized ligamentous laxity 

• More common: in 1st Female  due to the 
increased molding effects of the primigravida 
uterus.    

 

• Treatment  
= Gentle stretching exercises by the parents  normal 

     within 3 - 6 months.  

= Resistant feet require serial casting. 



 2-Congenital Talipes Equino Varus 

 Idiopathic 

      - Genetic 

 Postural 

================ 

Club foot 
 Neurogenic 

 Syndromic 



Postural deformity 
 

= Due to 
  
- intrauterine crowding or  
- breech position. 
  
= It it easily corrects to a normal position   
   with manipulation & will resolve over 
   time.    



 

 

= Idiopathic deformity  

= > in males 2X  

= 50% of cases are bilateral 
 

Club foot may be associated with  

= Diastrophic dwarfism 

= Arthrogryposis 

= Tibial hemimelia 

      = Myelomeningocele 

      = Sacral agenesis 

      = Syndromes e.g. Freeman-Sheldon 

CTEV 

http://img.orthobullets.com/Pediatrics/Foot Conditions/Clubfoot/Images/Clinical photo - courtesy Miller.png


1- Muscles contractures deformity (CAVE) 

 

Midfoot  Cavus (tight intrinsics, FHL, FDL) 

Forefoot Adductus (tight abductor hallucis) 

Hindfoot Varus   (tight Tib. Post.) 

               Equinus (tight TA) 

Pathoanatomy of CTEV 

2- Soft tissues 
Tendon sheaths (e.g. peroneal) 
Ligaments (e.g. CFL, spring, bifurcate Y) 
Capsule (e.g. ankle, subtalar) 
Fascia (e.g. plantar fascia) 



3-Bony deformity 
      Talus  

= Equinus 
= Talar dome laterally rotated in mortise 

= Talar neck is medially and plantarly deviated 
       
      Navicular  

Displaced medially and plantarward 
 
Calcaneus  
Varus, Equinus, and rotated medially around  talus  
 
Cuboid  
 displaced medially 



4- Others 

 
= Internal tibial torsion 

= Calcaneocuboid joint abnormality 25% 

= The calf & foot are small 



Physical exam 
Hindfoot in equinus and varus 

Midfoot in cavus 

Forefoot in adduction and supination 



Radiographs 
 Not needed for Dx 

 Evaluation of correction or residual    

    /recurrent deformity in older child 

 

Diagnostic findings 
 

 Parallelism of Talus & Calcaneus 

 Talo ‐ 1st met. alignment disrupted 



Lateral 
Parallelism between talus and calcaneus  

      Dorsiflexion lateral (Turco's) 

Talocalcaneal angle of < 35°  (N: > 35°) 

AP 
Talocalcaneal angle (Kite's) is < 20°  

        (N:20-40°)  

Talus-first metatarsal angles is -ve  

        (N: 0-20°) 





Nonoperative 
> 90% success rate 

Serial manipulation and casting (Ponseti method)  

 

Goal is to rotate foot lateraly around a fixed talus 

 

Orders of correction (cave) 
Midfoot Cavus 

Forefoot Adductus 

Hindfoot Varus 

        Hindfoot Equinus (TAL) 



Operative 
PML soft tissue release and tendon lengthening 

(Cincinati) 

= resistent feet in young children or  

= when "rocker bottom" feet develop as a   

    result of serial casting 
 

at 9-10 months of age so the child can be 

ambulatory at one year of age 

• No wire in subtalar joint 

– Aim: Gain maximal ER of joint at time of 

cast change 

 





1- Medial opening or lateral column   

    shortening osteotomy 

In older children from 3 - 10 years 

2-Triple arthrodesis 

3- Ilizarov 

4- PMR + Cross leg flap 

In refractory feet at 8-10 years of age 

 

Late CTEV 





• Localize lateral head of the talus 

• Stabilize head of talus with thumb 

– This will be pivot point for abduction of forefoot. 

• Abduct forefoot in supination as far as 

possible without causing discomfort 

• Hold for a short period of time and repeat 

 

 

Manipulation 



Ponseti  

Technique 





Series of casts  

4-6 weeks 





= Static not dynamic 

= Distract mother attention 



Complications with  

nonoperative treatment 
 

Deformity relapse 
 

= Relapse in child < 2 years 

early relapse usually the result of 

noncompliance  repeat casting 
 



 

= Relapse in child > 2 years 
- Treat initially with casting 

- Consider Tib Ant. tendon 

transfer to lateral cuneiform 

(can only do if lateral 

cuneiform is ossified) 
 

- Consider repeat TAL 



Complications of  

Casting 
 

 Flat top talus 

 Rocker bottom 



Dynamic supination 
Needs whole anterior tibial tendon 

transfer (preferred over split 

anterior tibial tendon transfer)    



Complications with Surgical 

Treatment  

Residual cavus 
result of placement of navicular in 

dorsally subluxated position  

 

Pes planus 
results from overcorrection 

 

Undercorrection 



Osteonecrosis of talus 

results from vascular insult to talus 

resulting in osteonecrosis and 

collapse 

Dorsal bunion  

     caused by dorsiflexed first metatarsal   

     and overactivity of anterior tibialis 



3-Metatarsus Adductus 

• 50% bilateral 

• Onset  

• Abnormal intrauterine position 

• Forefoot adducted at TMT joint, 

sole is kidney shaped 

• Heel is NOT in equinus 





Rx for Metatarsus adductus 

     > 90% resolve without Rx by age 1 year  
 

• Mild 

              = Can overcorrect into abduction with   

                 little effort.    

                = Stretching exercise should not be   

                 performed 

• Moderate 

   = Passively correct to the neutral position.  

     Passive stretching exercises  

     Regular FU and casting if no improvement    
 

 



        

• Severe or rigid 

• Unable to be passively abducted to the 
midline. 

 

• Corrective casting is required.  

   Results are best with early Rx before 8 m.  

   of age 
 



• SURGERY  

Children >4-5y with severe symptomatic 

residual metatarsus adductus.  

• Age <7: Soft tissue release 
tarsometatarsal joint 

or 

• Age >7: Metatarsals Osteotomy 



4-Congenital Vertical Talus 

• Irreducible dorsal dislocation of 

navicular on talus  rigid flatfoot 

• 50% bilateral 

• NM + Genetic  50% 

– Chromosomal abnormalities 

– Arthrogryposis 

– Myelomeningocoele 

• Idiopathic  50% 

• Iatrogenic - overcorrection CTEV 



Pathoanatomy 
           = Hindfoot  fixed  equinovalgus   

              (rockerbottom) 

 due to contracture of the Achilles and 

  peroneal tendons 

 

= Midfoot rigid dorsiflexion 

        secondary to the dislocated navicular 

     

     = Forefoot abducted and dorsiflexed 

   due to contractures of the EDL, EHL and   

  tibialis  anterior tendons 



Physical exam 
= Rigid flat foot deformity  

= Talar head is prominent in med. plantar 

arch convex plantar surface 

= Careful neurologic exam is needed 



Lateral Radiographs + Forced plantar flexion lateral  

= vertically positioned talus & dorsal dislocation 

of navicular   

= line in long axis of talus passes below the first 

metatarsal-cuneiform axis 



Differential Diagnosis 
 

Oblique talus 
Talonavicular subluxation that reduces with 

forced plantarflexion of the foot 

 

Some require surgical pinning of the 

talonavicular joint and achilles 

lengthening for persistent subluxation 



CVT  TREATMENT 

• Non-operative -  Stretching for surgery 

                                -  Serial casting in plantar   

                                       flexion/inversion 

• Surgery at 6-12mths – soft tissue release 

–Lengthen (Achilles, Peroneal, Tib ant, Toe 

extensors) 

–Release (Post. Ankle, Subtalar, Calcaneocuboid, 

Talonavicular) 

–Plicate (Tib post, talonavicular capsule) 



• Recurrent deformity  

Revision STR between 2-6yo. 

 

• Late treatment: 
        STR + navicular excision 

        Subtalar arthrodesis 21/2-6yr 

        Triple arthrodesis > 6yr 



5- Congenital Curly Toe 

• Flexion deformity of PIP joint with external 

rotation and varus 

• Familial, bilateral, symmetrical, rarely 

symptomatic 

• Congenitally short FDB & FDL 

• 25% spontaneous recovery 

• Early (after age 3) – flexor tenotomy 

 





30% of patients have a positive family history. 

Polydactyly can be  

= Preaxial (great toe), central (2nd,3rd, or 4th toe) 

=Postaxial (5th toe) 

6-Polydactyly 
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Operative 
= Ablation of extra digit (usually border 

digit) at 9-12 months of age 
 

    = Small skin tags can be removed in   

        newborn nursery 





= Involve the lat. side of    

   the foot. 

= Can impair shoe-fitting.  

= Generally does not   

   cause pain. 

= May be associated with 

Fibular hemimelia,  

Tarsal coalition  

7-Oligodactyly 



= Common and rarely interferes with function.  

 

The deformity can be classified into  

 

Zygosyndactyly:  
= Complete or incomplete webbing between the   

   2nd – 3rd toes. 

= Rarely causes symptoms and requires no  

   treatment.  

8-Syndactyly 



Polysyndactyly:  
Duplication of the 5th  toe with a syndactyly 

between the duplicated toes and sometimes 

between the 4th  toe and the duplicated toes. 

 

Needs Surgical treatment 

 

Complex (syndromatic) 





9- Overlapping 5th toe 

• Familial, bilateral & asymptomatic  

• 5th  toe adducted, extended & externally rotated 

at MTP joint 

• May cause footwear problems 

• Contracture of dorsal medial MTP capsule & 

extensor tendon  

• Operative - Butler procedure 

                     - V-Y Plasty 









Most common associated with  neurofibro 

& hemangiomatosis. 
 

Surgery is indicated 
Relieve functional symptoms, primarily pain 

or difficulty in fitting shoes.  

 

The cosmetic goal is to to achieve a 

foot similar in size to the opposite foot. 

10-Macrodactyly 



Surgical procedures 
 

= Reduction syndactyly, 

= Soft tissue debulking + ostectomy or   

    epiphysiodesis. 

= Toe amputation and ray amputation. 





a deformity in which the great toe is 

angulated medially at the MTP joint .  
 

The varus deformity of the toe varies 

from 10- 90 degrees. 
 

= Unilateral deformity 
  

11- Congenital Hallux Varus 



  

= Associated with one or more of the 

following: 

1- Polydactyly 

2- Short, thick 1st met, accessory metatarsals   

    and phalanges.  

 

3- Firm fibrous band that extends from the   

     medial side of the great toe to the base of the   

     first metatarsal. 





The Farmer technique is effective in 

correcting mild or moderate deformity 



11- Congenital Hallux Valgus 



 Disabling heritable disorder of CT  

 =  Cong. Deformity of the great toes  

 = Progressive heterotopic ossification  

      In extraskeletal sites. 

Fibrodysplasia ossificans  

progressiva (FOP)  





 

 

-Congenital hypoplasia of one or more    

   metatarsals 

-Shortening of the fourth metatarsal  

-Often bilateral  

12-Brachymetatarsia 
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Nonoperative 
Extra-depth or extra-wide shoes, 

generally will improve symptoms. 

 

Operative 
Metatarsal lengthening or 

amputation may be indicated if 

symptoms persist (> 16 Y) 





It is deficiency or absence of one or 

more central digits of the hand or foot 

13- Lobster foot- Ectrodactyly 



= It is an inherited disorder  

= Can be treated surgically 

 

Early physical and occupational 

therapy can help them 





14-Amniotic bands 



Constriction bands over various parts of extremity 

 

Can lead to vascular compromise, lymphedema 

 

Deeper bands can produce complete amputations 



lymphedema 



= Simple bands are cosmetic problems  

    and do not require treatment   

 

= Complex bands require surgical release,  

   especially if neurovascular 

 






