
This study looks at the changing incidence and
 aetiology of congenital talipes equinovarus due to the
recent population changes within the area.
Between 1st June 1992 and the 31st May 2006, 83
consecutive children (121 feet) born with fixed talipes
equinovarus (TEV) were assessed and treated (an
incidence of 1.6 per 1000 live births) in an observa-
tional longitudinal cohort study assessing associated
factors.
There were 17 syndromal cases in the fixed group
(20.8%), 6 cases of non-syndromal distal arthrogry-
posis (7.2%), and a strong family history in 12 cases
(14.5%).
This study would suggest that genetic and primary
causes of fixed TEV are more common than previous-
ly considered. Many of the primary aetiologies were
diagnosed months or years after birth.
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INTRODUCTION

A clubfoot (TEV) service has run in the
Blackburn District since 1992. The Paediatric
department refers all cases of fixed and postural
talipes  equinovarus to the senior author (RWP). All
data on club feet, including idiopathic, acquired,
neurogenic and postural, is documented prospec-
tively and this data has been analysed to assess inci-
dence and aetiology of this particular condition in
a district with a significant immigrant population.

This gives a more current representation for the
local population that has evolved significantly in
the last generation, principally due to immigration
from the Asian subcontinent.

MATERIALS AND METHODS

Between 1st June 1992 to the 31st May 2006, all chil-
dren with fixed talipes equinovarus (TEV), postural
equinovarus and calcaneovalgus born in the Blackburn,
Hyndburn and Ribble Valley District were referred to the
senior author (RWP) and data was collected in a prospec-
tive manner. In non-idiopathic feet, the primary cause of
the fixed talipes equinovarus (syndromes and neurologi-
cal causes) were noted. Any syndromal diagnosis, or
arthrogryposis (including distal types), was made by the
Paediatricians, Paediatric neurologists or Clinical geneti-
cists. Cases referred with fixed TEV were assessed by
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the senior author within days of the birth. Foot deformi-
ties were classified using the Harrold & Walker classifi-
cation (5), a simple method of clinical evaluation of the
severity of fixed club foot deformity, validated by
MacNicol, which correlates reasonably well with out-
come (8). Additionally, all cases of fixed talipes equino-
varus foot referred underwent ultrasound screening of
the hips by the senior author soon after birth, as foot
abnormalities are a risk factor for developmental dypla-
sia of the hip (DDH) (12). Postural clubfeet were seen for
assessment of the feet and for ultrasound screening of the
hips usually at 6-10 weeks of age.

A family history of fixed TEV in siblings, parents and
first cousins was sought. The need to wean neonates off
heroin secondary to maternal heroin addiction was
recorded. Data from the Office of national Statistics (10),
the Department for Communities and Local Government
(formerly the Office of the Deputy Prime Minister until
June 2006) (4), and the UK National census 1991 and
2001 (9), were used to assess the degree of deprivation
and ethnicity statistics for the population.

All cases of fixed talipes equinovarus were initially
treated by conservative methods : serial casting/dynamic
splintage (1992-2002) or the Ponseti approach (2002-
2006) (13).

RESULTS

The birth rate mean in the Blackburn, Hyndburn and
Ribble Valley Districts was 3,692 per year (51,693
over the 14 year period).

Over this period 83 individuals, 121 clubfeet,
were referred with fixed talipes equinovarus. There
were 61 males and 22 females, a male :female ratio
of 3:1. There were 38 bilateral and 45 unilateral
deformities, and 65 right and 56 left feet. 

The incidence of all cases of fixed TEV was 1.6
per 1000 live births and excluding syndromal,
arthrogrypotic and drug abuse cases, the incidence
of idiopathic TEV decreases to 1.1 per 1000. 

There were 4 deaths secondary to the effects of
severe syndromal disease. There were 17 cases
(20.5%) with a primary syndromal aetiology
(table I) and 6 cases (7.2%) of distal arthrogryposis.
There was a strong family history in 12 neonates
(14.5%), none of which had an associated syn-
drome. Overall, 27.7% of this group of fixed TEV
(N = 83) had a primary syndromal or arthrogry potic
underlying aetiology with a further 14.5% having

Acta Orthopædica Belgica, Vol. 76 - 1 - 2010

TALIPES EQUINO-VARUS 87

an unidentified genetic predisposition. There were
29 (34.9%) individuals from the Asian community.
Eight of the 17 syndromal (47%) and 5 of the
12 cases with a strong family history (41.6%) were
from the Asian community. In our group of fixed
TEV, occurence of a syndrome amounted to 27.6%
in Asian individuals (n = 29), compared to 16.7%
in the Caucasians. Incidence of family history was
similar between the Asian and Caucasian neonates
(17.2% and 13.0% respectively).

Four individuals were born to known heroin
abusers and all these children underwent weaning
off the drug in the neonatal period (all 4 cases were
caucasian).

All the fixed clubfeet (apart from the 2 cases of
myelomeningocele, and one case of Fallots’ tetralo-
gy, which were not referred at birth) were assessed
by the Harrold and Walker classification at the first
treatment session. There were 56 (47.9%) grade 3,
39 (33.3%) grade 2 and 22 (18.8%) grade 1 defor-
mities.

All individuals underwent hip ultrasound screen-
ing ; no cases of dislocation nor developmental
dysplasia  of the hip were identified, and we believe
that talipes equino-varus alone is not a risk factor

1. Microcephaly/developmental delay
2. Ehler-Danlos syndrome
3. Syndactyly hands & feet, hypoplasia of the toes &

epilepsy
4. Generalised myopathy (died)
5. Unknown syndrome with multiple abnormalities (died)
6. Bilateral dislocated hips with fractured femur in neona-

tal period, unknown syndrome (died)
7. Metabolic syndrome
8. Klinefelter’s syndrome with scoliosis & hydronephrosis
9. Short stature with developmental delay (syndrome

unknown)
10. Cleft palate and arthrogryposis
11. Absent little & ring fingers & metacarpals, severe leg

length discrepancy (on side of TEV)
12. Di George syndrome (VSD aortic arch incomplete)
13. Severe developmental delay (unknown syndrome)
14. Very short stature (unknown syndrome)
15. Fallot’s tetralogy with severe learning difficulties (died)
16. Myelomeningocele
17. Myelomeningocele

Table I. — Syndromal causes



for hip dysplasia, which is supported in the litera-
ture (11,17).

In addition to the 83 fixed talipes equinovarus
cases, there were a further 424 cases of postural
TEV, none of which required treatment. This
equates to a ratio of postural to fixed TEV of just
over 5:1.

DISCUSSION

Wynn Davies noted that talipes equinovarus has
a multifactorial inheritance pattern with both envi-
ronmental and genetic causes, with a ratio of male
to female equalling 2:1 (18). Talipes equinovarus
can have an idiopathic or acquired cause (1,7) and
the incidence of congenital talipes equinovarus
worldwide varies from 0.64 to 6.8 per 1000 live
births (1). There are strong racial and genetic influ-
ences in different parts of the world (7,18). In the
United Kingdom the rate of CTEV is approximate-
ly 1.24 per 1000 (18) and our study is broadly in line
with this, at 1.6 per 1000. It is generally agreed in
the UK, that there is a polygenetic inheritance for
sensitivity to unknown environmental factors pre-
disposing to CTEV (18).

In this series, a strong family history was present
in 14.5% of cases, which is slightly greater than
another equivalent UK series with 11.6% (5),
though due to the small sample size, this difference
may not be statistically valid.

Seasonal variation has been observed in several
studies (15,18), though not in others (6) and again no
variation could be found in this series. Various other
factors have been linked to congential talipes
equinovarus including maternal smoking and alco-
hol consumption (1), however this is difficult to
substantiate  and quantify and we do not have data
on this. 

Non idiopathic/acquired causes associated with
syndromal cases of TEV include spina bifida,
myelomeningocele, sacral agenesis, arthrogryposis,
congenital myopathy, constriction-band syndrome,
Freeman-Sheldon syndrome (distal arthrogryposis),
foetal alcohol syndrome and Down’s syn-
drome (1,7). The diagnosis of a syndromal cause
cannot always be made at birth and this can lead to
an under reporting of these particular cases. Many
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of our syndromal cases were diagnosed months or
years after birth. This study would suggest that
severe, bilateral or resistant talipes equinovarus
cases should be investigated for underlying primary
aetiology and continued surveillance of the child is
appropriate. 

As the ratio of postural to fixed TEV was greater
than 5:1 in this study, the importance of recording
the initial foot deformity in reporting the results of
treatment is obvious. If accurate pre-operative
assessment is not undertaken, inclusion of postural
TEV may bias the results, (a Type 1 statistical alpha
error) (14). However, the diagnostic criteria separat-
ing postural (or positional) TEV from the fixed type
are not well defined in the literature. If full dorsi-
flexion of the foot is not achieved with greater than
20° of dorsiflexion from plantigrade, this is techni-
cally a fixed deformity. The Stevens and Meyer
classification (16), is useful in differentiating
between true postural and mild fixed cases. In the
Harrold and Walker study there were 37.9% grade
1, 24.8% grade 2, and 37.2% grade 3, compared
with 18.8% grade 1, 33.3% grade 2, and 47.9%
grade 3, in our study. It is possible that the low
number of grade 1 types in our study is due to the
exclusion of all  postural TEV. The number of grade
3 feet may reflect the relatively high proportion of
primary causes highlighted in this study. 

To explain this significant incidence of under -
lying etiologies, the environment and possible
genetic differences were investigated in an attempt
to explain this. The district includes Blackburn with
Darwin (population 140,000) with a Standard
Mortality Ratio (SMR) of 124, Hyndburn (popula-
tion 81,000) with an SMR 113, and the Ribble
Valley (population 61,000) with an SMR of 98 (10).
The average SMR for England and Wales is 100. A
SMR of 124 indicates that there are 24% more
deaths then expected if it had the same age and sex
mortality rates of England and Wales. Assessing
the Indices of Deprivation 2004 (ID 2004) (4),
Blackburn and Darwin are in the bottom 10% and
Hyndburn is in the bottom 20% of the most social-
ly deprived districts in England. The Ribble Valley
is in the top 2-14% of least deprived districts in
England. This indicates that the majority of this
study’s population (around 80%) are among the



most deprived groups in England and this may be
an important environmental factor in the develop-
ment of TEV. 

The level of intravenous drug abuse is higher
than average ; the Northwest region has the highest
level of drug abuse in England and Wales (out of
10 regions) in those age 16 to 59 years (3). The use
of class A drugs (which includes heroin and
cocaine), in the Northwest region is recorded as the
third highest level of the 10 regions. In our series,
there were four cases in which the neonate had to be
weaned off heroin at birth. All these feet were very
rigid and severe (Harrold and Walker grade 3)
requiring extensive surgical release. The effects of
substance abuse on the developing limbs in the
 foetus during early pregnancy is unknown, and
although there is some evidence that substance
abuse may be teratogenic (1), this subject requires
further research. 

The Blackburn and Darwin districts, have the
second highest birth rate in England. The average
percentage of Blackburn Asian births was 26% over
the past 16 years according to our pediatric depart-
ments database. There is a significant degree of
consanguinity within the Asian population. In some
UK districts, 60% of the marriages in the Pakistani
and Guterati population were thought to be consan-
guineous. The Asian population in Blackburn has
a 12 fold increased risk of recessive disorders
compared  with the caucasian population (2).
Consanguinity is thought to be a major contributor
to this. This may account for some of the cases of
syndromal disease, though as idiopathic TEV is
polygenetic, the autosomal recessive gene should
not be involved in these cases (16). As 34.9% of the
total of fixed TEV was in the Asian population,
genetic factors may be more important in the Asian
compared with Caucasian population in the devel-
opment of TEV in our district.

In conclusion, this study has shown a relatively
high percentage of fixed Congenital Talipes
Equinovarus presenting with an acquired cause
such as arthrogryposis, a positive family history, a
syndrome, or possibly secondary to maternal drug
abuse. Acquired causes may be more important than
previously considered in the aetiology of TEV.
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There is a need for further research into the
incidence  and aetiology of this condition, as the
changing ethnicity of the UK population may
change the accepted incidence and aetiology com-
pared with previous studies in the 1970’s (18).

REFERENCES

1. Barker S, Chesney D, Mieckybrodzka Z, Maffulli N.
Genetics and epidemiology of idiopathic congenital talipes
equinovarus. J Ped Orthop 2003 ; 23 : 265-272.

2. Benson J. Recessive disorders and consanguineous
 marriage. BMJ 2005 ; 331 : 1475.

3. British Crime Survey 2004/5, United Kingdom.
4. Department for Communities and Local Government

 (formerly the Office of the Deputy prime minister until
June 2006), United Kingdom.

5. Harrold AJ, Walker CJ. Treatment and prognosis in con-
genital clubfoot. J Bone Joint Surg 1983 ; 65-B : 8-11.

6. Loder RT, Drvaric DM, Carney B et al. Lack of season-
al variation in idiopathic talipes equinovarus. J Bone Joint
Surg 2006 ; 88-A : 496-502.

7. Macnicol MF. Aspects of current management. The man-
agement of clubfoot : issues for debate. J Bone Joint Surg
2003 ; 85-B : 167-170.

8. Macnicol MF. Functional results of surgical treatment in
congenital talipes equinovarus (clubfoot) : a comparison of
outcome measurements. J Pediatr Orthop B 2000 ; 9-B :
285-292.

9. National census 1991/2001, United Kingdom.
10. Office of National Statistics, United Kingdom.
11. Paton RW, Choudry Q. Neonatal foot deformities and

their relationship to developmental dysplasia of the hip.
J Bone Joint Surg 2009 ; 91-B : 655-658.

12. Paton RW, Hinduja K, Thomas CD. The significance of
at-risk factors in ultrasound surveillance of developmental
dysplasia of the hip. A ten-year prospective study. J Bone
Joint Surg 2005 ; 87-B : 1264-1266.

13. Ponseti IV, Smoley EN. Congenital club foot : the results
of treatment. J Bone Joint Surg 1963 ; 45-A : 261-275.

14. Porter RW. Congenital talipes equinovarus. Current
Orthop 1992 ; 6 : 77-80.

15. Pryor GA, Villar RN, Ronen A, Scott PM. Seasonal
 variation in the incidence of congenital talipes equinvarus.
J Bone Joint Surg 1991 ; 73-B : 632-634.

16. Stevens D, Meyer S. CTEV severity grading scale. In :
Simons GW (ed). The Clubfoot. Springer Verlag, New
York, 1993 pp 98-102.

17. Westberry DE, Davids JR, Pugh LI. Clubfoot and
 developmental dysplasia of the hip : value of screening hip
radiographs in children with clubfoot. J Pediatr Orthop
2000 ; 20 : 302-305.

18. Wynne Davies R. Genetic and environmental factors in the
etiology of talipes equinovarus. Clin Orthop Relat Res
1972 ; 84 : 9-13.


