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Abstract
Background: Clubfoot is one of the most common malformations of children, in
which the infant’s foot is turned into inner side. The objective of current study is to
determine the infants with Clubfoot and associated anomalies in the second and
third trimester of gestation by transabdominal sonography. Methods: We analyzed
retrospectively the ultrasound examination of 7300 women who referred to our
Medical Imaging Center during March 2005-March 2015. All women went under
routine anomaly scanning at the second or third trimester of gestation. Results: A
total number of 128 cases with Clubfoot were diagnosed during the last decade with
an incidence of 2.4:1000, which 67 (52%) of cases were determined with isolated
clubfoot and 61 cases (48%) had associated anomaly. 82 (64%) cases were male and
46 (36%) of cases were female. The gestational age at diagnosis period ranged from
14 to 34 weeks. Conclusion: When the clubfoot is identified in sonography, it is vital
to determine whether it is bilateral or unilateral, complex or isolated. Amniocentesis
should be offered in complex cases and considered in bilaterally isolated cases. Serial
sonography in cases with Clubfoot has demonstrated that there is reclassification to
the complex group during pregnancy which is important for counseling given the
difference in prognosis.
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1. Introduction
Clubfoot is one of the most common malformations of children, in which the infant’s
foot is turned into inner side. The clubfoot appears sometimes so severely that the bottom of the foot turns even upward. It is estimated that about one infant in every 1000
live births may have clubfoot; therefore, it is one of the high prevalence congenital foot
malformations [1].
According to the estimation of previous studies, the prevalence of clubfoot among
male children is two times higher than female children [2]. The malformation affects
both ankle and subtalar joints.
Although the clubfoot is not reported to be painful during infancy, if the affected
children are not treated, their foot will remain deformed, and consequently the affected
person will not be able to walk normally in the future.
Clubfoot may cause the affected person to suffer from further complications in the
future, like reduced movement and/or foot sores, so that she/he would not be able to do
his/her daily activities. Clubfoot influences both physically and psychologically on affected persons. The physical influences are including: arthritis, lack of walking adjustments, and inability of walking normally. Poor self-imagination seems to be the most
common psychological influence of clubfoot.
Appropriate treatment should begin shortly after birth, which will help a great number of children to enjoy the normal physical activities, in spite of little sign of deformity
in their foot. Though many clubfoot cases are well corrected with nonsurgical ways,
almost 50 percent of treatments need orthopedic intervention [3]. According to the results of studies, the cause of clubfoot remains still unclear. The accepted theory about
the cause of clubfoot is the combination of genetic and environmental factors, however,
there is an increased risk in families with a history of clubfoot. “Clubfoot can be unila-

teral or bilateral, isolated, familial, or seen in association with skeletal dysplasia, syndromes, aneuploidy, and musculoskeletal and neurologic conditions such as arthrogryposes and spinal bifida” [4]. Despite the high incidence of clubfoot, few studies designated the involved genes. The study of Alvarado, David M., et al. identified a mutation in the bicoid-related homeodomain transcription factor gene PITX1 (MIM 602149), in a multigenerational family with mainly isolated clubfoot [5].

2. Patient and Methods
This current study is a retrospective analysis of Ultrasound screening in second and
third trimester of pregnancy for women who referred to the Day Medical Imaging
Center (DMIC) from March 2005 to March 2015.
All fetuses diagnosed with talipes equionovarus (Clubfoot) went under analysis.
The ultrasound examinations were performed in “Day medical imaging center” by
using the LOGICS 500 MACHINES (General electric USA).
Approximately a total number of 7300 patients refer to the DMIC yearly. We took
only the patients, those who were diagnosed as clubfoot under consideration. The suspicious patients, an also those who were missed to be diagnosed as having clubfoot,
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were excluded from the study.
The gestational age at diagnosis of Clubfoot, other anomalies associated with clubfoot, and the fetal sex were taken into consideration and reported in the study.
We classified the diagnosed club-foot in two categories (I. Isolated clubfoot; II. Complex Clubfoot).
In addition, the patients were classified in 5 different types as: Unilateral or Bilateral
Clubfoot; Isolated or complex Clubfoot; Amniotic fluid; Volume; Gestational age of diagnosis.

3. Results
Analysis of data showed that from all patients’ women who referred to our center
throughout the period of study, only 128 of them had fetuses with clubfoot.
The gestational age at diagnosis of Clubfoot ranged from 14 to 34 weeks. The sonographic diagnosis indicated that 88 (69%) of fetuses had bilateral-clubfoot and 40 (31%)
of them had unilateral club-foot. 61 (48 %) of the 128 affected fetuses diagnosed with
associated anomalies. 67 (52%) fetuses diagnosed with Isolated Clubfoot.
The study furthermore revealed that associated anomalies were often multiple and
most commonly involved the musculoskeletal, and central nervous system.
Ultrasound examinations diagnosed that complex Clubfoot was associated with conditions such as: 31 limb, 15 CNS and spine anomalies, 6 urinary system, 6 IUCR, 4 cardiac 2 Diaphragmatic hernia, 2 cleft lip 5 oligohydramnios, 5 polyhydramnios.
Figure 1 shows the clubfoot images in ultrasound for fetus that diagnosed as clubfoot. Figure 2 shows the photo of a newborn with bilateral clubfoot.

Figure 1. The Ultrasound images of fetus diagnosed as clubfoot.
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Figure 2. Photo of newborn diagnosed as bilateral clubfoot.

4. Discussion
Congenital talipes equinovarus or club-foot is a common developmental disorder of the
lower limb. In talipes equinovarus the foot deviates medially at the ankle and remains
fixed at a right angle to the distal tibia and fibula. This causes the long axis of the foot to
reside in the same longitudinal plane of section as the tibia and fibula. Normally in this
plane of section the ankle and foot are seen in short axis. The foot growth is influenced by
many factors, such as neuromuscular conditions, genetics, syndromes, aneuploidy, amniotic fluid volume, multiple gestations and hereditary factors [6]. There is also risk reported with the exposure of teratogens during pregnancy, and this teratogenic influence
must occur before 7 - 8 menstrual weeks for there to be any profound effect on musculoskeletal development, because the extremities have differentiated into adult form structures by the end of the embryonic period (the 10th menstrual week). Unfortunately, most
teratogenic influence occurs within this period as often the patient is unaware that they
are pregnant. There is also debate about the significance of prenatal teratogenic exposure.
i.e.: perhaps the male should be made more aware that his actions before conception
could also have profound effects on the fetus [7]. The birth prevalence varies among different ethnic groups, and the highest rates are seen in individuals of Polynesian (7 per 100
live births) and the lowest in Asian populations (0.57 per 1000 live births). The prevalence
of clubfoot is 1 to 3 per 1000 live births in Caucasians [1] [2].
Sonography may provide important information about fetal anomalies. In the complex forms depending on the severity of the associated anomalies, future parents have
the opportunity to choose between different management options such as termination
of pregnancy or continuation of pregnancy with non-intervention or standard management.
The diagnosis of clubfoot can be made as early as 13 weeks, gestation by transvaginal
sonography and at 16 weeks by transabdominal ultrasound [8].
The present study was performed in a large, non-selected population. We found that
128 cases of TEV among 52,100 pregnant women an incidence of 1:1000, that is similar
to the 107:103,228 found in a large unselected study by Bakalis et al. [9]. Our data
showed that 88 cases (69%) had bilateral, and 40 cases (31%) had unilateral clubfoot.
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The distribution of TEV in male to female (2:1) was similar to that in published reports
[8]. In our study 67 cases (52%) had isolated TEV and 61 cases (48%) had associated
anomalies.
Anomalies of the musculoskeletal, central nervous system were the most common
associated abnormalities. In our prenatal complex TEV group, there were 31 cases
(51%) with a musculoskeletal, 15 cases (24%) with CNS and spine abnormalities, 6 cases (10%) had urinary system anomalies, 5 (8%) cases with polyhydramnios, 5 (8%) with
oligohydramnios, 5 (8%) with IUGR, 4 (6.5%) cases with cardiac anomaly, 2 (3%) with
cleft lip and 2 (3%) diaphragmatic hernia.
A study by Shipp and Benacerraf retrospectively reviewed their database of sonographic reports over an 18-year period for the sonographic finding of a clubfoot abnormality. Fetuses with associated anomalies were excluded from the study. Their final
analysis was of those in which follow-up was obtained from an initial group of 87 fetuses with isolated clubfoot abnormality. 68 had follow-up. 38 fetuses had bilateral
clubfoot verified after birth with correct prenatal sonographic identification. 8 fetuses
were thought to have clubfoot abnormality but were normal at birth. 22 cases had unilateral clubfoot [10]. In other study by Rijhsinghani et al., the authors retrospectively
reviewed their sonographic database of 23,863 pregnant women for cases of clubfoot
abnormality. Their analysis revealed clubfoot abnormality in 35 cases from 17 to 37
weeks’ gestation. 18 cases were unilateral and 17 were bilateral. 7 cases were categorized
as isolated, additional abnormalities were found in 28 of 35 patients (neural tube, hydrocephalus, ventriculomegaly cardiac defects, and diaphragmatic hernia [11].
E. Bar-On et al. diagnosed club-foot in 51 fetuses between 1996 and 2003 at a mean
gestation age of 22 weeks. Of the 51 fetuses 31 cases had isolated clubfoot, 20 fetuses
had complex clubfoot. Ultrasound diagnosed both complex clubfoot and the associated
conditions was: five arthrogryposes, four multiple anomalies, two anencephalies, one
macrocephaly, one ventricolomegaly, one myelomeningocele, one scoliosis, and growth
retardation, one leg-length discrepancy, and neck widening, one hydronephrosis, and
small penis one congenital knee dislocation, one polyhydramnios and one rubinsteinTaybi syndrome [12].

5. Conclusion
We should inform the pregnant women complicated by clubfoot, about the risk of
combination of clubfoot with other structural anomalies.
The sonographic scanning of all parts of fetuses, for finding the possible anomalies is
an essential procedure.
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