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Abstract Background: Congenital metatarsus adductus is a common foot deformity in children. It involves
adduction of the metatarsals at the LisFranc’s joint. It can be primary (idiopathic) or secondary. Aim: To describe
the epidemiology of idiopathic congenital metatarsus adductus as seen in a tertiary health institution. Methods: A
prospective study of consecutive patients presenting with congenital metatarsus adductus in children at the
University of Port Harcourt Teaching Hospital, Port Harcourt from January 2010 to December 2017. Diagnoses
were made clinically. Data was obtained through a structured proforma and analysed using SPSS version 20.
Results: Fifty children with congenital metatarsus adductus with a total of 82 feet were seen. Ages ranged from 2
weeks to 10 years. There were 27 females and 23 males. They were mostly first and second born in their families.
Majority were from monogamous homes. All were Nigerians and mostly of Igbo tribe. No use of alcohol or tobacco
during pregnancy. There was no consanguinity. The maternal age ranged from 24 to 36 years and paternal age from
30 to 45 years. Gestational age ranged from 34 to 40 weeks. Majority were singleton. Majority were born in public
hospitals and by spontaneous vaginal delivery. Most were bilateral. Common Bleck’s severity grades were mild and
moderate. Most frequent flexibility grade was the partially flexible. Conclusion: Idiopathic congenital metatarsus
adductus is commonly diagnosed within the first few months of life and commonly occurs in females and first-born.
Most are either mild or moderate in severity and most frequently partially flexible.
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1. Introduction
Congenital metatarsus adductus is a congenital
deformity of the foot in which there is forefoot adduction
relative to the hindfoot. [1,2,3,4,5] Strictly applied, this is
a transverse plane deformity in which the metatarsals are
medially deviated with the apex at the tarsometatarsal
(LisFranc’s) joints. [4,6-13] The term, metatarsus
adductus, is utilized to describe forefoot adduction
occurring alone or associated with supination [14-19] and
hindfoot that is usually neutral but could be valgus.
[1,5,6,9,10,14,17,18,19,20,] However, a varus hindfoot is
possible. [10,17] The equinus deformity of the ankle that
characterizes congenital clubfoot is never observed in
metatarsus adductus. [17,20]
In the literature, various terminologies have been utilized
to describe forefoot adduction deformities. These terms
include metatarsus adductus, [1,6,9,12,14,17,18,20,21-29]
metatarsus varus, [1,6,9,14,17-25,27,36] metatarsus
adductus et supinatus, [16] metatarsus adductovarus,
[1,20,22,24,27,28] metatarsus adductus varus, [37] metatarsus
supinatus, [6,26] pes varus, [27] pes adductus, [9,20,22,24]

metatarsus internus, [1,27,28] forefoot adductus, [6]
hooked forefoot, [27,28,29,38] serpentine foot,
[1,28,34,37] skewfoot, [14,18,22,28,29] and z-foot.
[1,28,29] Kite had also described it as “third of a club
foot”. [17,18] These terms that had been used have been
confusing [1,28] and it had been stated that these terms are
not synonymous and are used inconsistently by many [28].
Most orthopaedists prefer the term ‘metatarsus adductus’.
[27] The diversity of terms suggests that the most
commonly used one, metatarsus adductus, may actually
involve several deformities. [28] This necessitated
Berg [28] to devise a radiographic classification
that differentiates and acknowledges this spectrum of
nomenclature. Ponseti and Becker [20] had highlighted
that from their clinical experience which also confirms the
viewpoint of others, [22] the two most commonly used
terms, metatarsus adductus and metatarsus varus, are
different degrees of the same clinical entity which
some authors have called pes adductus or metatarsus
adductovarus.
Metatarsus adductus is a static or dynamic medial
deviation deformity of the forefoot. [29] It has been
described as a deformity that is postural, [5] positional
[6,7,26] or structural. [7,15,26,39] It can be primary
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(isolated; idiopathic) or secondary to deformities
elsewhere in the foot such as a component or sequelae of
talipes equinovarus. [3,4,8,40,41,42]
The first mention of this forefoot adduction deformity
was by Henke in 1863. [17,22,33,37,43,44] This was
forefoot adduction with valgus heel. [22] A similar
description was also given by Hueter in 1870. [22] The
first detailed description and analysis of this deformity
was by Cramer in 1904. [21,22,23] This was an adult case
and he included photographs and radiographs.[22] He
described a similar case in an infant in 1909. [22] He was
the first to consider the possibility of it being of congenital
aetiology. [21] The entity had been recognized in the
non-English literature in the later part of the 19th and early
20th century even though it was thought to be rare.
Clinicians in France, Germany and Italy were describing
the entity as distinct from clubfoot. [21,35] However,
Engel in 1924 suggested that the entity may not be as rare
as it was assumed. [36] In Germany, it is stated that the
condition was prevalent at that time. [22] In the English
literature, very little was written about it in the early 20th
century. The orthopaedic text books of the period either
failed to describe the entity or only gave a passing
reference. Whitman’s text mentions it as an incomplete
form of clubfoot or simple talipes varus. [30] The first
reference in the English literature was by Bankart in 1921.
[21,30,38] He gave a description of the condition
highlighting that clinicians were familiar with the
deformity and that it was a different entity from clubfoot.
After this, many more publications in the English
literature [2-44] have appeared describing the entity and
its management.
Congenital metatarsus adductus can be recognized at
birth but sometimes it is not recognized until the child is
older. [17,20,38] The deformity can be evaluated
clinically and/or radiologically. The chief complaints
include abnormal curvature of the foot, intoeing gait with
stumbling or tripping, painful foot, difficulty in fitting of
shoes, excessive shoe wear and cosmesis.[15,44] The
physical findings include c-shaped foot with concave
medial border and convex lateral border of the foot,
[2,9,10,11,15,18,20,23,25,38,44-47] forefoot adduction
and supination, [1,2,5,9,14,16-20,23,25,33,36,43,45,46]
higher longitudinal arch than normal, [9,14,17,18,45]
prominence of the base of the fifth metatarsal laterally,
[2,9,10,11,17,18,20,33,44-47] medial deviation of the
great toe, [14,25,30,45] increased space between the great
toe and the second toe (splay between the hallux and the
second toe), [9,11,18,33,45] holding the heel (posterior
part of the foot) and abducting the forepart of the foot
shows more resistance than normal, [17,18] observation of
hyperactivity or hypertrophy of the abductor hallucis,
[14,15,44] transverse crease through the medial arch,
[14,25,45] and hindfoot that is neutral or in valgus
[5,9,10,14,16-20,22,23,25,33,36,38,43,44,45]
although
rarely, varus hindfoot had been observed. [10,17] Equinus
deformity is never seen. [9,17,36] Internal tibial torsion
could be observed at times. [9,20,25,43] The heel bisector
line is used to grade the severity and flexibility of the
deformity. [5,11,12,27] The radiologic evaluation of
metatarsus adductus deformity has been considered
important by some authors. [9,10,15,23,28,39,42,44,46,48]
Radiographs provide valuable assessment for this
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deformity as a diagnostic and prognosticating tool. [46,48]
However, some others consider it not imperative to
evaluate or prognosticate metatarsus adductus deformity.
[13,42,44] There are numerous methods described for the
radiographic assessment of metatarsus adductus in the
fully ossified skeleton. [42,44] But in the infant or toddler
foot, the measurements are difficult to recreate with
accuracy because of lack of ossification of some of the
bones of the foot. [42,44]
The aim of this study is to describe the epidemiology of
idiopathic congenital metatarsus adductus as seen in a
tertiary health institution in the Niger Delta region of the
south-south geopolitical zone of Nigeria.

2. Materials and Methods
This was a prospective study of consecutive patients
aged ≤16 years presenting to the Orthopaedic outpatient
clinic of the University of Port Harcourt Teaching
Hospital, Port Harcourt, Rivers State, Nigeria with
congenital metatarsus adductus. The study was carried out
from January 2010 to December 2017.
The diagnoses were made clinically. Radiographs were
not utilized. Clinical photographs of the children were
taken. The degree of severity was graded by the Bleck’s
heel bisector method. This is carried out by visual
examination of the plantar aspect of the foot. The heel
bisector line is a longitudinal line that divides the heel pad
into equal parts and when extended distally, its
relationship to the toes and interspaces is noted. If the line
runs through the second toe or second interspace, it is
considered normal. In mild deformity, the heel bisector
passes through the third toe; in moderate deformity, it
passes between the third and fourth toe or through the
fourth toe and in severe deformity it passes between the
fourth and fifth toes. [5,11,12,27] The flexibility of the
foot was classified according to the extent of passive
abduction of the forefoot against the stabilized hindfoot
with reference to the heel bisector line. A flexible forefoot
is one which could be abducted beyond the midline heel
bisector; a partially flexible forefoot is one which could be
abducted to the midline heel bisector and a rigid forefoot
is one which could not be abducted to the midline heel
bisector. [2,5,11,12,27,44]
Included were the children aged ≤16 years who had
idiopathic congenital metatarsus adductus. The exclusion
criteria were those who had neuromuscular disease,
bone dysplasias, congenital clubfoot or other foot
malformations.
Data was collected through a structured proforma and
included the patients age, sex, position in the family (birth
order), type of family, nationality, tribe/ethnicity, any
history of alcohol consumption and tobacco use during
pregnancy, any consanguinity, maternal age at birth of
child, paternal age at birth of child, gestational age of
child at birth, number of foetuses (singleton/twin), place
of birth, any complication at birth, mode of delivery,
family history of clubfoot, diagnosis/laterality, Bleck’s
severity and flexibility grading for the feet, and associated
conditions.
Data was analysed using Statistical Package for Social
Sciences (SPSS) version 20 (IBM Inc., Armonk, NY,
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USA). Mean, standard deviation and median where
applicable were used for descriptive statistics while
categorical variables were expressed in absolute
frequencies. Chi - square test was used to determine
association between some key variables. A p - value of
≤0.05 was considered statistically significant.
Ethical approval was obtained from the Research and
Ethics Committee of the University of Port Harcourt
Teaching Hospital.

3. Results
During the period, 50 patients having 82 feet with
idiopathic congenital metatarsus adductus were seen. This
constituted 5.2% of children aged ≤16 years that attended
the orthopaedic outpatient clinic and 1.1% of all attendance
to the orthopaedic clinic. Their ages at presentation ranged
from 2 weeks to 10 years. The median age for the patients
at presentation was 8.50 months. The most frequent ages
at presentation were those less than four months (32.0%)
and those greater than 12 months (30.0%) (Table 1). There
were 27 females and 23 males giving a female to male
ratio of 1.17: 1. The most frequent birth orders of the patients
were first (46.0%) and second (38.0%) born. Almost all
the patients (98.0%) came from monogamous families. All
the patients were Nigerians and the most frequent tribe
was Igbo (70.0%) (Table 1). The tribe/ethnicity group
labelled “others” consisted of one patient each from Hausa,
Ekpeye, Ibibio, Isoko and Egbema.
Table 1. Sociodemographic characteristics of the study patients
Variables
Age at Presentation
<4 months
4-6 months
7-9 months
10-12 months
>12 months
Mean (±SD), Median
Female
Male
Range
Sex
Female
Male
Position in Family(Birth order)
1st
2nd
3rd
4th
Family Type
Monogamy
Polygamy
Nationality
Nigerian
Tribe/Ethnicity
Igbo
Ijaw
Ogoni
Ogba
Yoruba
Others

Frequency
(n=50)
16
7
4
8
15
14.40 (±22.05), 8.50
16.41 (±29.14), 4.75
12.04 (±8.28), 11.40
2weeks - 10years
27
23

Percentage
(%)
32.0
14.0
8.0
16.0
30.0

None of the mothers admitted to taking alcohol or using
tobacco during the pregnancy. There was no case of
consanguineous marriage.
Table 2. Maternal, paternal and delivery characteristics of the study
patients
Frequency
(n=50)

Percentage
(%)

24-26years

8

16.0

27-29years

15

30.0

30-32years

20

40.0

>32years

7

14.0

Variables
Maternal Age at Birth

Mean (±SD), Median
Range

29.76 (±2.94), 30.00
24 - 36years

Paternal Age at Birth
30-34years

11

22.0

35-39years

28

56.0

40-44years

10

20.0

45-49years

1

2.0

Mean (±SD), Median
Range

36.72 (±3.23), 36.50
30 - 45years

Gestation Age at birth
≤36weeks

3

6.0

38weeks

18

36.0

29

58.0

≥39weeks
Mean (±SD), Median
Range

38.98 (±1.35), 40.00
34 - 40weeks

Number of foetuses
Singleton

49

98.0

Twin

1

2.0

Public Hospitals

39

78.0

Private Clinics

9

18.0

Home

1

2.0

Maternity Home

1

2.0

Place of birth

Complication at Birth
Yes

0

0.0

No

50

100.0

SVD

43

86.0

Emergency C/S

5

10.0

Elective C/S

2

4.0

Foetal Distress

4

80.0

Breech Presentation

1

20.0

2

100.0

Mode of Delivery

54.0
46.0

23
19
4
4

46.0
38.0
8.0
8.0

49
1

98.0
2.0

50

100.0

35
3
3
2
2
5

70.0
6.0
6.0
4.0
4.0
10.0

Indications for Emergency C/S (n=5)

Indications for Elective C/S (n=2)
Previous C/S

Key: SD = Standard deviation, SVD = Spontaneous vaginal delivery,
C/S = Caesarean section.

The age at which the mothers gave birth ranged from 24
to 36 years with a mean of 29.76±2.94 years. The most
common maternal age bracket at delivery was 30-32 years
(40.0%). The paternal ages at birth of the children ranged
from 30 to 45 years with a mean of 36.72±3.23 years. The
most frequent paternal age bracket at birth of the children
was 35-39 years (56.0%) (Table 2). The difference in the
mean age of the parents was 6.98 years. The gestational
age at the birth of the children ranged from 34 to 40 weeks.
Most were born at gestational age
≥39 weeks (58.0%).
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There were three preterms (6.0%). One was born at 34
weeks and two at 36 weeks. The average for the three
preterms was 35.3 weeks. There was only one twin
gestation, with the rest being singleton. The twin was an
identical twin and the second twin did not have any
congenital foot deformity. Majority of the children were
born in public hospitals (78.0%). The parents did not
admit to any complications at birth for the children or their
mothers. Majority of the children were delivered by
spontaneous vaginal delivery with vertex presentation
(86.0%). Caesarean sections were performed for mostly
emergencies and foetal distress was the indication in the
majority (Table 2).
Only one patient (2.0%) gave a family history of
clubfoot in two first degree relatives (Table 3). None gave
any history suggestive of metatarsus adductus. Most of the
children (64.0%) had bilateral metatarsus adductus. In the
unilateral, the right and left were equally affected. The
most frequent Bleck’s severity grading was moderate
(50.0%). The most frequent flexibility grade was the
partially flexible (50.0%). The most common associated
conditions were congenital talipes equinovarus (put
together 10.0%), internal tibial torsion (6.0%) and
congenital hydrocele (6.0%) (Table 3). There was no case
of developmental dysplasia of the hip demonstrated
clinically.
Table 4 shows the association between Bleck’s severity
grading and the age and sex of the patients. There was a
significant association between the severity and the age
and sex of the children.
Table 5 shows the association between Bleck’s
flexibility grading and the age and sex of the patients.
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There was a significant association between the flexibility
and the age and sex of the children.
Figure 1 is a clinical photograph of a child with
bilateral metatarsus adductus.
Table 3. Clinical characteristics of study patients
Frequency
(n=50)

Percentage
(%)

Yes

1

2.0

No

49

98.0

Left metatarsus adductus

9

18.0

Right metatarsus adductus

9

18.0

Bilateral metatarsus adductus
Patients Bleck’s severity grading
for the feet (n=82)
Mild

32

64.0

35

42.7

Moderate

41

50.0

Severe
Patients Bleck’s flexibility grading
for the feet (n=82)
Flexible

6

7.3

35

42.7

Partially flexible

41

50.0

Rigid
Associated conditions
Internal tibial torsion
Right congenital talipes equinovarus

6

7.3

3

6.0

3

6.0

Left congenital talipes equinovarus

2

4.0

Congenital hydrocoele

3

6.0

Umbilical hernia

1

2.0

None

38

76.0

Variables
Family history of clubfoot

Diagnosis/Laterality

Table 4. Association between Bleck’s Severity Grading and some Sociodemographic Characteristics
Bleck’s Severity Grading
Mild

Moderate

Severe

χ2

p-value

<4 months

21 (80.8)

3 (11.5)

2 (7.7)

39.942

<0.001

4-6 months

7 (63.6)

2 (18.2)

2 (18.2)

7-9 months

2 (28.6)

5 (71.4)

0 (0.0)

10-12 months

3 (21.4)

11 (78.6)

0 (0.0)

>12 months

2 (8.3)

20 (83.3)

2 (8.3)

Female

25 (61.0)

14 (34.1)

2 (4.9)

11.217

0.004

Male

10 (24.4)

27 (65.9)

4 (9.8)

Variables
Age of presentation

Sex

Table 5. Association between Bleck’s Flexibility Grading and some Sociodemographic Characteristics
Bleck’s Flexibility Grading
Flexible

Partially Flexible

Rigid

χ2

p-value

<4 months

21 (80.8)

3 (11.5)

2 (7.7)

39.942

<0.001

4-6 months

7 (63.6)

2 (18.2)

2 (18.2)

7-9 months

2 (28.6)

5 (71.4)

0 (0.0)

10-12 months

3 (21.4)

11 (78.6)

0 (0.0)

>12 months

2 (8.3)

20 (83.3)

2 (8.3)

Female

25 (61.0)

14 (34.1)

2 (4.9)

11.217

0.004

Male

10 (24.4)

27 (65.9)

4 (9.8)

Variables
Age of presentation

Sex
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Figure 1. Clinical photograph of a child with bilateral congenital
metatarsus adductus

4. Discussion
This study has shown that children with congenital
metatarsus adductus present to the hospital within the first
months of life, females are most commonly affected, and
the children are mostly first born with their mothers being
in their third and fourth decades while their fathers are
mostly in their fourth decades of life. Majority of the
children were born at term, were singleton and born
mainly in public hospitals by spontaneous vaginal delivery.
The deformity was mostly bilateral, moderate in severity
and partially flexible.
Idiopathic congenital metatarsus adductus constituted
5.2% of children aged≤ 16years attending the hospitals
orthopaedic outpatient clinic and 1.1% of all the
orthopaedic clinic attendance. This is higher than the 0.6%
of the total patients treated or examined in an orthopaedic
hospital in Denmark reported by Petersen [36] more than
75years ago. From the period when the deformity was first
recognized and thought to be rare, there has been an
increase in the frequency of occurrence of this condition
[17,20,21,22,23,25,30,31,35]. Ponseti and Becker [20] had
highlighted some of the reasons for the increase which
include the fact that medical consultation became more
popular and available and the medical profession was
better instructed in the recognition of even the mildest
forms of foot deformities in infants. Wynne-Davies [49]
had also noted an increase in hospital attendance after the
start of the National Health Service in United Kingdom.
Children with these deformities may not be referred to
the hospital early and the condition may be overlooked
or ignored at birth, considered normal with perinatal
paediatric assessment or the deformity does not
manifest until later. [49,50,51] It has been regarded as a
common foot deformity in the newborn by some authors
[5,12,31,40,45,52] while others regard it as the most
common foot deformity in the newborn [1,2,13,25,44,46].
There is diverging information in the literature relating to
the incidence of congenital metatarsus adductus. [53]

Incidence from as low as 0.02% [54] to 13% in term
infants have been reported. [1,2,6,14,15,44,46-53]. Higher
rates of up to 25% have been reported in preterm [53,55]
although a lower figure of 0.2% had been reported by
others [56] in this group of patients. The incidence is
higher in twin/multiple births. [44,48,53]
In the present study, the most frequent age at
presentation is within the first three months of life
(32.0%). In the series by Kite, [17] the condition was
recognised at birth in 31.3% while Ponseti and Becker
[20] reported two-thirds of their patients were recognized
with the deformity at birth. Rushforth [38] reported
30% of their series presented at birth. In the series by
Martos-Mora et al [1] those who presented within one
month made up 31% while those presenting within 3
months constituted almost 75%. Chong [5] in their series
had almost 60% of their patients being within the first
three months of life. Those within four months in Bleck’s
series [27] made up 43% while almost 72% were seen
within eight months of life. In the study by Fedele et al,
[57] 35% of the diagnosis of this deformity was made in
the first month with 86% of their patients being seen
within the first eight months of life.
Different authors have reported varying sex distribution.
While some report equal or almost equal proportion,
[1,16,21,46] some report a male preponderance
[5,6,12,17,18,20,27,28,33,36,38,43,44,52,53,57,58] while
others report a female preponderance. [14,15,23,49,54] In
the present study, there was a female preponderance. It is
worthwhile highlighting that overall, there are more series
with male preponderance than female preponderance.
First born children (46%) were most frequent in the present
study followed by those who were second born (38%). In
the series by Rushforth [38], half of their patients were
second born while Berg [28] reported 59% of the patients
as first born children. The studies by Wayne-Davies [49]
and Wynne-Davies et al [54] did not have any evidence to
show any connection between the deformity and birth
order. However, the study by Wynne-Davies [49] had
more of those in the study as first and second born with
the second born being more. It has been suggested that
compression could be a causative factor for conditions in
which there were more first born due to the tight uterus
and good abdominal muscles of the primigravida. [49]
Almost all the patients in the present study were from
monogamous families. Monogamy is a common form of
marriage in Nigeria.[59] All the patients in the present
study were Nigerians and they were majorly of the Igbo
tribe (70%). The study by Rushforth [38], though English also
included eight West Indians and one Asian. The study by
Hunziker et al [53] included newborns of Swiss origin only.
Alcohol consumption by mothers during pregnancy has
been implicated in the development of congenital
anomalies.[60,61] Although there has been an association
of this with congenital talipes equinovarus, [60,61] there
has so far been no study on this in relation to congenital
metatarsus adductus. In the present study, none of the
mothers admitted to taking alcohol during pregnancy.
Maternal smoking during pregnancy has also been
associated with congenital anomalies of the foot. This has
been more studied with congenital talipes equinovarus.
[60,62,63] Kite [18] in his series, indicated that only 20%
of mothers of the patients with congenital metatarsus
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adductus admitted to smoking and therefore felt that this
was not a causative factor for the deformity. In the present
study, none of the mothers of the patients in the series
admitted to using tobacco during pregnancy.
In the present study, there were no consanguineous
marriages found among the parents of the patients. Studies
by in Wynne-Davies [49] and Wynne-Davies et al [54] did
not reveal any consanguineous marriages in the two studies.
The mean maternal age at birth of the children in the
present study was 29.76±2.94years with a range of
24years to 36years. In Rushforth’s study [38] the maternal
age at birth of the children ranged from 15years to 36years
with a mean of 27years. The average maternal age in the
study by Wynne-Davies [49] was 26.9years. These mean
maternal ages are comparable. No evidence of any
connection between maternal age at birth and congenital
metatarsus adductus has been demonstrated. [49,54]
The average paternal age at birth of the children in the
study by Wynne-Davies [49] was 29.4years. The mean
age of the fathers in the present study was 36.72±3.23
years, which is higher than that of Wynne-Davies. [49]
This may be because the fathers in our environment marry
later. The difference in the parental age of 2.5years reported
by Wynne-Davies [49] is lower than that of the present
study (6.98years). The difference in parental age in the
Wynne-Davies [49] study was not markedly different
from that expected for normal families in United Kingdom
at the time of the study. No evidence of any connection
between paternal age at birth of the children and congenital
metatarsus adductus has been demonstrated. [49,54].
Majority of the children in the present study were born
at term (94%) with a mean of 38.98±1.35 weeks. There
was none that was postdate and there were 6% preterm
children. However, Rushforth [38] reported that nearly
half of the patients were born at term with equal proportion of
premature and post mature deliveries. Ponseti and Becker
[20] highlighted that all the patients in their series were
products of normal pregnancies. Martos-Mora et al [1]
reported six preterms in their series of 87 patients. In the
study by Hunziker et al [53] the mean for both the male
and female term patients was 40.1 weeks. Our figures are
comparable to this. The mean for the male preterm was
33.7 weeks while that for the female preterm was 33.1
weeks. This is lower than the average of 35.3 weeks for
our three preterm. However, this difference needs to be
interpreted with caution as our preterm numbers are few.
It had been reported that congenital metatarsus
adductus is higher among twins and multiple births.
[48,53] Martos-Mora et al [1] had one twin in their series
of 87 patients while Ponseti and Becker [20] had two
twins in their series of 57 patients. Wynne-Davies et al
[54] had two dizygotic twins in their series of 10
metatarsus adductus patients. These were discordant. They
did not report any instances of monozygotic twins. In the
present study, there was only one twin in the series of 50
patients and they were identical twins. The twin of the
patient in the present study did not have any congenital
foot deformity. It has been suggested that twin pregnancy
might contribute to the deformity through intrauterine
constraint. [53,54]
The majority of the patients in the present study were
born in public hospitals followed by private clinics. This
corroborates a study in North Eastern Nigeria in which
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most of the mothers who had antenatal care in a public
teaching hospital delivered in the public hospital, [64]
although a study in South Western Nigeria [65] and
another in South Eastern Nigeria [66] revealed women
who preferred delivery in private hospitals.
In the present study, the parents did not admit to any
complications at birth for the children or their mothers.
However, foetal distress was indication for caesarean
section in four patients. Hunziker et al [53] highlighted
that in term infants on their study, pregnancy and labour
were free of complications, but that for the preterm infants
they are high risk for perinatal complications such as
foetal distress, infections, metabolic problems and
respiratory difficulties. Martos-Mora et al [1] also reported
perinatal complications such as foetal distress, respiratory
distress, neonatal jaundice, etc. and also reported
gestational diabetes as well as arterial hypertension
amongst other complications in the mothers.
Ponseti and Becker [20] reported that all their series
were products of normal deliveries. For the term infants,
Hunziker et al [53] reported spontaneous vaginal
deliveries with vertex presentation. Martos-Mora et al [1]
in their series had 12 caesarean deliveries. In the present
study, majority of the deliveries were by spontaneous
vaginal delivery with vertex presentation and there were
seven caesarean sections with five being emergencies.
Heredity has been associated with occurrence of
congenital metatarsus adductus. [6,15] Wynne-Davies [49]
reported 4.4% of siblings (first degree relatives) being
affected. It was further stated that in a family, if a sibling
is affected, the risk for a second child having the same
deformity is one in 20. Several authors have highlighted
the familial disposition to congenital metatarsus adductus
in their series. [1,17,18,20,36,38,54,57] Several authors
have also reported a family history of congenital talipes
equinovarus among patients with congenital metatarsus
adductus. [1,38,49] In the present study, in only one
patient was there a family history of clubfoot in two first
degree relatives but none gave a family history of
congenital metatarsus adductus.
In the literature, majority of the congenital metatarsus
adductus were bilateral. This has been reported by
several workers with rates ranging from 51% to 80%.
[1,5,12,15-18,20,21,23,27,33,36,46,52-54,57,58]
The
series by Farsetti et al [43] and Hunziker et al [53] among
the preterms reported more unilateral cases than bilateral.
The unilateral cases more commonly affect the left foot
[1,5,16,17,18,43,46,54,57,58]. However, Ponseti and
Becker [20] reported equal occurrence for both feet
while Peterson [36] and Eamsobhana et al [52] reported
preponderance of the right foot. In the present study, more
of the patients had bilateral involvement and the right and
left feet were equally affected.
The present study utilized the Bleck’s severity grading
for the patients and the most common was moderate
severity in half of the patients. Studies that utilized the
Bleck’s severity grading commonly reported the mild
grade as the most common with the severest grade being
the least. [12,52] The present study also had the severest
grade as the least. However, Bleck [27] in the patients
treated reported the mild grade as 12% and the moderate
and severe grades constituting 44% each. In the present
study, there was a significant association between the
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severity grade and the age and sex of the children.
Rushforth’s series [38] which utilized visual grading using
photographs of patients in standing positon, reported the
moderate grade as the most common (52%) with the
severe grade being the least (20%). Martos-Mora et al [1]
using their grading system based on the presence of
adduction, supination, presence of transverse grooves and
extent of correction of the deformity reported their mildest
grade (grade 1) as the most common with grade 3 (severe)
being the least. Also, Fedele et al [57] utilizing a grading
system based on what they described as angle of
adduction, the axes of the forefoot relative to the hindfoot
measured on the sole and the degree of passive and active
reducibility, reported their mildest group (Type I) as the
most common and the severest (Type III) as the least.
In terms of flexibility of congenital metatarsus adductus
the present study had the partially flexible constituting
half of the feet and the least being the rigid variety (7.3%).
Bleck [27] had the partially flexible group as the most
common (65%) while the rigid group is the least. However,
Bohne [12] using the heel bisector as reference classified
his patients into flexible (88%) and rigid (12%). The
flexible and partially flexible were lumped together in the
classification. In all the series, the rigid variety is the least
occurring. In the present series, there was a significant
association between the flexibility of the deformity and
the age and sex of the children.
Congenital metatarsus adductus can be found
in association with other congenital anomalies.
Various
congenital
anomalies
have
been
reported [1,17,20,28,33,36,38,42,49,50,54,57,58,67]. The
commonly reported are internal tibial torsion, [1,20,28,42,57]
congenital talipes equinovarus, [17,33,36,57] developmental
dysplasia of the hip, [1,28,36,38,42,51,57,58,67] and
congenital talipes calcaneovalgus [17,33]. In the present
study, the common associated anomalies were congenital
talipes equinovarus, internal tibial torsion and congenital
hydrocele.
The present study has a number of limitations. Only
clinical assessment was utilized for the study. Radiographs
would have also provided valuable assessment. However,
radiographs would have exposed the children to radiation
and also the lack of ossificaation of some of the bones of
the foot limits its application. [42,44,52]. This was a
hospital-based study and may not give a complete picture
of what obtains in the general population. Also, the
responses obtained in the proforma were from the parents
mostly and there could be recall bias.

metatarsus adductus. Most of the deformities were
bilateral. The common severity grades were mild and
moderate while the most frequent flexibility grade of the
feet was the partially flexible. The commonly associated
conditions were congenital talipes equinovarus, internal
tibial torsion and congenital hydrocele.
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