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Abstract

PEV is one of the most common deformities in the foot. The incidence of PEV varies between communities and many theories about its etiology have been proposed. 
In this study, we aimed to share our experience with the incidence and etiology of PEV in the neonatal intensive care unit of a tertiary hospital. 3658 patients who were 
followed up in a tertiary neonatal intensive care unit from 2014 to 2017 were included in the study. Data on the number and etiology of newborns with PEV deformity 
were obtained from the automation records of our hospital. PEV deformity was diagnosed in 32 (0.87%) of 3658 babies treated in the neonatal intensive care unit over 
a period of 3 years. Of these 32 patients, 18 (56.25%) were bilateral, and 14 (43.75%) unilateral PEV. Two (6.25%) of our patients had a positive family history. While 
23(71.87%)) of our patients were delivered by cesarean, 9 (28,1%) of our patients were born normally. Considering birth weights, the number of babies born under 2500 
grams was 7 (21.8%), and the number of babies born above 2500 grams was 25 (78.1%). Considering the data we obtained at the end of the study, the incidence of PEV 
was lower than in the literature. In fact, our hypothesis before starting the study was that the incidence of PEV was higher in the neonatal intensive care unit. Although 
the frequency of PEV is known to vary between populations, the etiology of PEV is not fully known. We believe that future studies (such as genetic studies) will be more 
beneficial to science than classical knowledge about PEV etiology. 
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Introduction

Pes equinovarus (PEV) is the most common congenital deformity 
in the foot. PEV; it is a disease characterized by an equinus of 
the ankle, varus of the calcaneus, adductus and inversion of the 
forefoot. Although many factors related to PEV etiology have 
been suggested, it is not fully known [1,2]. Congenital talipes 
equinavarus, also called clubfoot, is the most common congenital 
foot defect of the musculoskeletal system and is one of the most 
important causes of disability in children. Although PEV and 
developmental hip dislocation (DDH) are the most common 
musculoskeletal disorders in children, they are a preventable 
disease with early diagnosis. [3-6]. PEV deformity may appear 
unilateral or bilateral and its association with other congenital 
anomalies is common. Approximately half of the PEV cases are 
bilateral. In unilateral deformities, the right foot is more frequently

affected than the left foot. It is observed in boys 2 times more 
often than girls [7]. The theory of mechanical compression within 
the uterus of Hippocrates was considered the only reason for PEV 
etiology until the early twentieth century. However, studies have 
not found a significant relationship between PEV and diseases that 
increase intrauterine pressure, such as oligohydroamnios, multiple 
pregnancies, and overweight babies [8]. Although many factors 
such as genetic disorders, defects in embryological development, 
plasma germ cell defect in talus cartilage have been suggested in 
the etiology of PEV, its etiology is not known exactly today [9]. 
When we look at the literature, it was reported that the incidence 
of PEV varies between races and ethnic communities [10]. In this 
study, we aimed to share our knowledge about the incidence and 
etiology of PEV in our region in the light of the literature.

Materials and Methods

3658 patients hospitalized in the Neonatal Intensive Care Unit of 
our hospital between 2014-2017 were examined. Maternal age, 
birth weight, birth week, number of pregnancies and delivery 
type of patients with PEV deformity were obtained from hospital 
automation records. Mothers were divided into three categories 
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according to age: under 23, 23-34 and over 35. We divided the 
babies into two groups as 2500 grams or less depending on their 
birth weight. Mothers of newborns with PEV were classified into 3 
groups according to the number of pregnancies. Ethics committee 
approval was received for the study by the Van YYÜ Medical 
School Non-Interventional Ethics Committee with the date and 
number 2019 / 19-12.

Statistical analysis

SPSS 19.0 software was used for statistical analysis. The 
demographic data of the patients were done by Fischer exact test 
and nonparametric Mann-Whitney U-test. Frequency tables were 
given for categorical variables and numerical variables were given 
as mean. P <0.05 value was considered statistically significant.

Results

PEV deformity was diagnosed in 32 (0.87%) of 3658 babies treated 
in the neonatal intensive care unit over a period of 3 years. Of these 
32 patients, 18 (56.25%) were bilateral, and 14 (43.75%) unilateral 
PEV. PEV deformity was diagnosed in 32 (0.87%) of 3658 babies 
treated in the neonatal intensive care unit over a period of 3 years. 
19 (59.4%) of our patients with PEV deformity were male and 
13(40.6%) were female. Two (6.25%) of our patients had a positive 
family history. While 23(71.87%)) of our patients were delivered 
by cesarean, 9 (28.1%) of our patients were born normally. 
Considering birth weights, the number of babies born under 2500 
grams was 7 (21.8%), and the number of babies born above 2500 
grams was 25 (78.1%). Demographic data of our patients are given 
in Table 1 and descriptive statistical analyzes are given in Table 2. 
The image of a patient with bilateral pes equinavarus deformity is 
given in Figure 1.

Table 1. Demographic data of our patients

Phenotypic properties Count ( 32)

Gender

Male 19(%59,4)

Woman 13(%40,6)

Side

Bilateral 18

Unilateral 14

            Left 8

            Right 6

Family history

            Yes 2

            No 30

Figure 1. A patient with bilateral PEV

Table 1. Descriptive information of our patients

Demographic feature Count (32)

Birth week

<37                                              20

>37 12

Birth weight (gram)

>2500 25

≤2500 7

Form of Delivery

Caesarean 23

Normal birth 9

Maternal age 4

<23 20

24-34 8

>35

Number of pregnancy 6

<3 20

3-5 6

>6

Discussion

Although the frequency of foot deformities in newborns is not 
fully known, 4.2% were reported in one study. While the most 
common foot deformities are metatarsus adductus; Other common 
foot deformities are PEV, calcaneo valgus, vertical talus [11]. PEV 
may be accompanied by deformity myelodysplasia, arthrogryposis 
or congenital anomalies, but it is commonly seen as idiopathic and 
isolated birth defects [12]. Multifactorial causes such as vascular 
disorders, environmental factors, intrauterine position, muscle 
insertion anomalies and genetic factors were considered in the 
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occurrence of PEV defect [13-16]. However, considering that the 
incidence of PEV is observed in 33% of twins and 25% of patients 
are familial, it is reported that genetic origin is more accused 
in PEV etiology [17]. While the probability of PEV deformity 
occurring in maternal twins is 32.5%, it has been reported as 2.9% 
in dizygotic twins [18,19]. Although foot deformity related to PEV 
disease is well defined, its etiology is still not fully elucidated. 
The basis of its etiology is heterogeneous and has been linked to 
genetic and environmental factors [20]. The incidence of PEV 
varies between populations and has been reported as 1 in 1000 
live births in the literature [21]. In a study conducted in Chinese 
society, the incidence of PEV was reported as 0.39 per 1000 live 
births, 0.76 in the Spanish population, 1.12 in the white population, 
and 6.8 in the Polynesian population [22-24]. The incidence of 
PEV is 1 in every 1000 live births in the Vietnam population [20]. 
In addition, in a study conducted in the Netherlands [25], this rate 
was reported as 1.09 per 1000 live births, 1.4 in Sweden [26] and 
1 in Romania [27]. In a study reported in Uganda, PEV deformity 
was reported as 1.2 per 1000 live births [28]. In a large-scale study 
in the Tuscany community between 1992 and 2011, the frequency 
of PEV was reported to be 1.56 per 1000 live births [29]. Haowang 
et al. Reported the incidence of PEV deformity in the European 
community as 1.13 per 1000 live births [30]. The incidence of PEV 
in our study was 0.87 per 1000 live births. The difference of our 
study from other studies was that it was performed in the neonatal 
intensive care unit. Since the additional congenital anomalies were 
more common in the neonatal intensive care unit and PEV was 
accompanied by these diseases, we expected our rates higher than 
the studies reported in the literature. In addition, in the neonatal 
intensive care unit where patients with extremity anomalies were 
examined and recorded by the orthopedic doctor immediately, this 
rate would be expected to be higher than the rates in the literature.

In our study, it was seen that PEV deformity was 1.4 times higher 
in males (59.4%) than females (40.6%). In previously reported 
studies, PEV genetic predisposition was found to be higher in men 
than in women [31,32]. In the study in Peru [33] the frequency of 
PEV was reported in men (61%) and women (39%). In a study 
conducted in the Netherlands this rate was found in men (66%) 
and women (34%), in Sweden, in men (72%) and women (28%) 
[25,26]. In Vietnam, the incidence of PEV was 64% in men and 
33% in women [20]. When the data we obtained from our study 
are examined, the frequency of PEV is higher in men and these 
results are consistent with the literature. More than half of the 
patients with pes equinavarus are bilateral. Some studies have 
reported that bilateral involvement is around 50% and right foot 
and left foot involvement is equal [33]. In some studies, right foot 
involvement was found to be more than the left foot [34]. In a 
study it was observed that bilateral involvement (53%) was more 
than unilateral (47%), the right foot (49%) was more involved than 
the left foot (44%) [20]. In our study, it was observed that PEV was 
mostly bilateral deformity and right foot (57.1%) involvement was 
higher than left foot (42.9%). Although previous studies [35,36] 
reported that the incidence of PEV was higher in those with a birth 
weight below <2500 grams and in preterm deliveries (before 37 
weeks), some studies have not reported this relationship [33].

Most studies have found an increased risk of CTEV for male sex. 
Relative risks of between 1.6 and 3.7 for males compared with 
females have been reported [37]. For isolated PEV, as in previous 

authors, they have been found to have no relationship with 
increased birth weight or post-maturity, but the relationship with 
oligohydroamnios has been reported. Both maternal anemia and 
hyperemesis were found to be significantly associated with PEV 
[38,39].

Conclusion

In our study, no relation was found between birth weight, preterm 
delivery, and PEV incidence. It has been reported that there is a 
higher probability of developing PEV in maternal births under the 
age of 23 [33,34,40]. In our study, 4 PEV deformities were seen 
in those whose mothers were younger than 23, while there were 
20 PEV deformities between the ages of 24-34 and contrary to 
some previous studies, no relation was established with the age 
of the mother. In this article, we examined the frequency of PEV 
in the neonatal intensive care unit in a tertiary care institution in 
the Eastern Anatolia region. Considering the data, we obtained 
at the end of the study, the incidence of PEV was lower than in 
the literature. In fact, our hypothesis before starting the study was 
that the incidence of PEV was higher in the neonatal intensive 
care unit. However, the results we obtained in our study were 
generally lower than the literature. We could not explain these 
results. Although the frequency of PEV is known to vary between 
populations and ethnic groups, our knowledge of the etiology of 
PEV is still insufficient and contradictory. We believe that future 
studies (such as genetic studies) will be more beneficial to science 
than classical knowledge about PEV etiology.
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