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Congenital abnormalities 

■ Single defect

■ Cleft lip

■ Cleft palate

■ CTEV

■ CHD

■ Multiple defects

– Syndrome

– Association

– Sequence

– Complex

MAJOR MINOR



Basic concepts

■ Malformation is a 
defect in 
embryogenesis

■ Disruption refers to 
damage/dissolution 
of a part following a 
normal development

■ Deformation is 
abnormal 
development due to 
external factors

■ Dysplasia is 
abnormal 
maturation and 
organization of a 
cells of particular 
type of tissue



Did you know .........

■ 2-3% of all newborns have malformation at birth

■ Around 4000 malformation syndromes have been delineated 

■ 15% of all newborns will have single minor anomaly 

– 3% have associated major anomaly

■ 0.8% will have two minor anomalies

– 11% have associated major anomaly

■ 0.5% have three or more major anomaly

– 90% have associated major anomaly



Genetic Diseases at birth



Malformations



Congenital Talipes Equino Varus (CTEV)

■ Congenital talipes equinovarus (CTEV), also called  clubfoot is a common and 

serious birth defect, if left untreated can lead to a severe disability and deformity.

■ Clubfoot is characterized by structural defects of several tissues of the foot and 

lower leg, which leads to abnormal positioning of foot and ankle joints. 

■ This deformity is due to malalignment of the calcaneotalarnavicular complex.

■ Commonest congenital abnormality seen in the new-born

■ Early detection and treatment prevents long term disability 



Prevalence in India 

Pooled estimate 

1.19 [0.96-1.42]

Tropical Medicine and International Health 2016



Anomalies of 
foot 

CTEV

CAVUS (Plantar flexion of the first 

metatarsal)

ADDUCTUS (Adduction of the 

forefoot/midfoot on the hind foot)

VARUS (Hind foot in varus 

position)

EQUINUS (Hind foot)   



Patho anatomy of CTEV 

The anatomical abnormalities in the limb 

■ Malposition of the tarsal bones

■ Atrophy of the calf muscles

■ Shortness of the foot 

■ Girth of the thigh and calf muscles are significantly smaller 

CTEV may be part of a generalised disorder of development of the limb

Various theories : vascular, viral, genetic, anatomical, compartmental syndrome, 

environmental factors and the effect of the position in utero 



Talonavicular joint deformity 

Navicular

Calcaneus

Talus

Normal Talipes



Epidemiology 

Prevalence Varies among different ethnic groups

1.2 per 1000 live birth in European population 

Lower in some oriental regions (China)

Higher in some native Polynesian population (Hawaiians, Maoris)

Gender Male to female ratio 2:1 

Laterality Bilateral Club foot in 50%

In unilateral club foot Right is more than left 

Other factors linked with 

this condition are 

Thyroid Disorders 

Amniocentesis 

Small pox vaccination in the first trimester of pregnancy

Drug exposures like salicylates and barbiturates 



Family History 

Family History Risk of Recurrence 

A sibling of a patient 2% in affected male

5% in affected female  

Child and another family member 10% recurrence risk 

Both parents have clubfoot 20% recurrence risk

More number of family members affected Risk increases



Clinical features 

■ The forefoot is inverted and plantar flexed

■ Single posterior crease and a medial midfoot crease

■ Inability to dorsiflex the foot

■ Kidney shaped when viewed from bottom

■ Calf muscle atrophy 

■ Fibrous capsule is thickened on lateral side

■ Deficient subcutaneous tissue in lateral margin 

■ Depth of the skin creases on medial side is more (indicative of severity) 

Positional club foot is a normal foot 

that has been held in the deformed 

position in utero and is found to be 

flexible on examination 

in the new-born nursery 



Thorough Physical Examination 

■ 80% cases are isolated

■ Idiopathic Clubfoot

■ Genetics 

– PITX-TBX4 pathway 

– Muscle contractile gens

– Environmental causes 

■ 20% cases are associated with 

other malformations

■ Spina bifida  4.4%

■ Cerebral palsy 1.9%

■ Arthrogryposis 0.9%

■ Neuromuscular disorders 7.7%

■ Chromosomal disorders 



Arthrogryposis 



Syndromes associated with club foot 



Imaging 

■ Imaging has limited role in 

diagnosis; to evaluate the effect 

of treatment and assess its 

results.

■ Ultrasound and MRI can be used 

to visualise the nonossified part 

■ Dorsal displacement of navicular 

bone associated with high rate of 

corrective surgery



Antenatal diagnosis

■ Ultrasonography is considered the most reliable method of prenatal diagnosis of 
clubfoot.

■ Ultrasonographic diagnosis of clubfoot appears more likely between the 18th and the 
24th week of pregnancy.

■ Early detection of clubfoot should prompt a careful surveillance during pregnancy in 
order to detect any possible additional abnormalities and, if any of these are detected, 
invasive testing should be offered.

■ There is no agreement whether to propose foetal karyotyping when isolated clubfoot is 
diagnosed by prenatal ultrasonography.

Faldini C, Fenga D, Sanzarello I, Nanni M, Traina F, Rosa MAA. Prenatal Diagnosis of Clubfoot: A Review of 
Current Available Methodology. Folia Med (Plovdiv). 2017 Sep 1;59(3):247-253. 



Antenatal Diagnosis 



Genetic Counselling 

■ Findings on ultrasound examination and their significance should be discussed with 

the patient, including information on fetal genetic testing, postnatal treatment 

options (eg, surgical procedures, serial casting, observation), and prognosis.

■ In patients with isolated clubfoot, the severity of the abnormality and need for 

postnatal surgery are difficult to predict prenatally

■ At birth, the degree of deformity is usually determined by physical examination and 

reported using one of several systems (eg, Dimeglio classification system, Pirani 

score)



Kerala data 

TOTAL SCREENED 584322 CLUB FOOT 1324 



Time line for management of single case 



CTEV
Take Home Message 

■ Commonest congenital abnormality seen in the new-born

■ Congenital talipes equinovarus (CTEV), also called  clubfoot is a common and 

serious birth defect, if left untreated can lead to a severe disability and deformity.

■ Early detection and treatment prevents long term disability 


