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Background. Congenital clubfoot or congenital equino-cava-varus deformity of the feet is one of the most common
pathologies of the musculoskeletal system in children. Numerous articles in global literature have been published
about changes in clubfoot severity during treatment; however, there are very few reports on how the severity of foot
deformities with congenital clubfoot changes during the first week of life in the absence of deformity correction.
Aim. To analyze changes in the severity of congenital clubfoot in the first week of life without any treatment.
Materials and methods. The study group included 28 newborns with idiopathic congenital clubfoot (a total of 40 feet).
The severity of clubfoot was evaluated on days one and seven after birth using the Dimeglio and Pirani scores.
Results. During the initial examination of the newborns on the first day of life, the clubfoot severity recorded on the
Pirani score was between 2 to 3 points and between 9 to 15 points on the Dimeglio score. Thus, in the first seven
days of life in all patients who did not receive treatment, there was a significant increase in the severity of the equino-
cava-varus deformity of the feet (p < 0.05). The results of this study confirm that the severity of congenital clubfoot
increases in the first week of life. This necessitates the beginning of the correction of severe idiopathic clubfoot in the
first days after birth.

Conclusions. The severity of congenital clubfoot during the first week of life significantly increased in all feet studied
(p < 0.05: }* higher than in the table). If left untreated in the first week after birth, the equinus deformity progresses
followed by varus deformity, anterior forefoot reduction, and, to a lesser extent, rotation.

Keywords: congenital clubfoot; talipes equinovarus; Pirani score; Dimeglio score.
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O6ocHoBaHMe. BpoxxgeHHas KOCOMAIOCTh WINM BPOXKIEHHas 9KBUHO-KaBa-BapycHas AedopMalus CTOI SAB/IAETCH
OfiHOIt 13 HamboJee 4aCTHIX IIATOJIOIMII ONMOPHO-IBUIATENILHOIO allllapata y jeTeit. B MupoBoil mmreparype omy6/mm-
KOBaHO 6O0JIblIIOe KOJMYECTBO CTAaTell Ha TeMY M3MEHEHMs TsDKeCTH AedopMaliuy CTOI B Mpoljecce ledeHNs U Mpak-
TUYECKM OTCYTCTBYIOT COOOIIEHNS O TOM, KaK MeHAeTCs CTeleHb TsDKeCTH AedopMalui CTOI C BPOXXAEHHON KOCO/a-
HOCTBI0 Ha MPOTSDKEHUM IEPBOIL HefleNu KM3HU IIPU OTCYTCTBUU KOoppeKuuu fedopmariyn.

Ienp — mpoaHanu3MpoBaTh U3MEHEHME CTEIEHU TAKECTU BPOXK/IEHHON KOCONAIOCTY 3a MEPBYIO HE[eNo SKM3HU IpU
OTCYTCTBUM JIEYEHMS.
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Marepuanbl 1 MeTOAbI. B nccnegyemyo Tpymnmy BOIIM 28 HOBOPOX/IEHHDBIX C MIAVONATUYECKON BPOXK/JEHHONM KOCOMa-
noctbio (Bcero 40 crom). CTeneHb TAKECTU KOCOMAIIOCTY OLEHMBAIM Ha 1-11 U 7-11 OHM XU3HU 10 IKajaaM Jumernmo
u Iupann.

Pesynbratsei. [Ipy nepBMYHOM OCMOTpE HOBOPOXX/IEHHOTO B IE€PBbIE CYTKM >XM3HM Y BCEX JieTeil TAKeCTb KOCOamo-
ctu no 1kane [Iupanm cocrapmsina ot 2 o 3 6awtos, a no mkane Jumermno — ot 9 o 15 6ammos. Takum obpasom,
3a IepBble CeMb JHeI )KM3HU Y BCeX IAIVIeHTOB, He MO/IyYaBIINX JIeYeHN A, TAHKeCTb SKBIHO-KaBa-BapycHol fedopma-
LMY CTOI JOCTOBEPHO yBenudmnach (p < 0,05). Pe3ynbTaTsl Halllero MCC/IeIOBaHNA OKa3bIBAIOT, YTO CTEIIeHb TXKeCTH
BPOX/IEHHOI KOCOJIAIIOCTY YBEIMYMBAETCA B TeUeHMe MEepBOil Hememyu XM3HMU. DTO 006YCIOBNMBaeT HEOOXOMUMOCTD
Hayaja KOPPEKLMY TSDKEION MAMOMATIYECKO KOCOMAIOCTI B IIepBble JHY XXU3HM peOeHKa.

3akmodyenne. TsaKecTb BPOXKJEHHON KOCOJIAIIOCTM 32 IIEPBYIO HEJEII0 XXU3HM NOCTOBEPHO YBEIMUYMIACh BO BCeX
uccnefoBanupx cromax (p < 0,05; x? Bblme TabmuYHOrO). B HamGoNbIIEH CTeNmeHN 3a MEPBYI0 HENEMIO KM3HU MPU
OTCYTCTBUMU JICUEHNUA IIPOTpeccUupyeT SKBUHYCHasA gedopMalus, 3aTeM BapycHas medopMalus, IpuBeieHre epeIHe-
rO OTfe/a CTOIBI M B CaMOJ MEHbIIeN CTelleH) BHYTPEHHAA POTalMs.

KnroueBsie cioBa: BPpOXXAEHHAsA KOCOIANIOCTh; 9KBIMHO-KaBa-BapyCHasd ,E[e(bOPMaI_II/IH; IIKaa HI/IpaHI/I; 1IKayia HI/IMeI‘)’II/IO,

HOBOPOXXIEHHBIE.

Congenital clubfoot, or congenital equino-
cavovarus deformity of the feet, is one of the most
common pathologies of the musculoskeletal system
in pediatric patients. According to the literature,
the incidence is 1-2 per 1,000 live newborns [1].

To determine the severity of clubfoot, the Pirani
scale is widely used [2]. Six clinical indicators (three
for the middle sections and three for the hindfoot)
were expressed as scores on a scale from 0 to 3. Each
symptom was assigned 0, 0.5, or 1 point depending
on the severity (0 points means no deformity;
0.5 implies a medium degree of deformity; 1 is
a severe deformity). The deformity severity was
established by summing the points [2].

Another scoring system for congenital clubfoot is
known as the Dimeglio classification [3]. It enables
determination of the severity of clinical signs,
namely the angle of equinus deformity, the angle
of varus deformity, the angle of internal rotation
of the foot, and the angle of adduction of the
forefoot. Depending on the severity, each symptom
is scored on a scale from 0 to 4 points (1 point for
-20° to 0°% 2 points for 0° to 20°% 3 points for 21°
to 45°% 4 points for 46° to 90°). Additional points
are scored in the case of a pronounced skin fold,
cavus, or atrophy of the lower leg (one point for
each sign) [3].

A large number of articles have been published
in the world literature that discuss changes in the
severity of the foot deformity during treatment.
However, there are practically no studies on
changes in the severity of congenital clubfoot from
the moment of birth to the start of treatment. There
is still a discussion about the timing of the start of
treatment. Some authors believe that correction of
the deformity should be started immediately, on the

first day of a child’s life [4-8], while others consider
the age of 1 month and older to be the best time
to start treatment for clubfoot [9-11]. Ericson and
Caprio note that if correction of clubfoot is started
as soon as possible after birth, then it will be rapid,
whereas if treatment is postponed, the foot will
become more rigid in a few days [4].

This work aimed to analyze the change in the
severity of congenital clubfoot in the first week of
life if left untreated.

Materials and methods

The study included 28 newborns with idiopathic
congenital clubfoot (a total of 40 feet), born from
2012 to 2014. The age of patients at the initial
assessment ranged from 10 minutes to 24 hours.
The severity ranged from moderate to severe.
The initial rating on the Dimeglio scale was 9 points
or more. The initial score on the Pirani scale was
2 points or more.

Feet with clubfoot in arthrogryposis and other
systemic diseases were not considered. Parents of
all patients signed a voluntary informed consent to
participate in the study, as well as to the processing
and publication of personal data.

On days 1 and 7 of life, six clinical signs were
evaluated on the Pirani scale, namely curvature of the
outer edge of the foot, medial fold, resistance of the
talonavicular displacement, posterior (hucklebone)
fold, position of the calcaneus, and the possibility
of rear flexion of the foot. On the Dimeglio scale,
the angles of equinus deformity, internal rotation of
the foot relative to the knee joint, varus deformity,
and adduction of the forefoot were measured, and
the presence and severity of the hucklebone fold,
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the transverse fold of the foot, cavus, and muscle
atrophy were determined. All measurements were
performed in the position of maximum foot
correction using a digital goniometer GAM 220 MF
Professional made by Bosch.

Correction of clubfoot in all pediatric patients
included in the study was not performed in the
tirst 7 days of life. Survey results for both scales
obtained on day 1 of life were compared with the
indicators obtained on day 7. The accumulation,
systematization, and adjustment of the information
obtained, as well as visualization of the results
obtained were performed by using Microsoft Office
Excel 2017 spreadsheets. Statistical processing
was performed in the Statistica Base program,
version 13.3 (StatSoft Inc.) for Microsoft Windows 10.

The sample was estimated as representative (the
number of cases corresponded to the risk of error
p =0.01). Parametric and nonparametric statistical
criteria were used. The mean values (M) and the
mean square deviations (+o) were calculated. The
significance of differences in the average values was
determined (at ¢ > 2, the difference was considered
significant, at ¢ = 2, the reliability was at least 95%,
with p < 0.05). A paired Student’s ¢-test was calculated
by comparing dependent samples (values of angles
on days 1 and 7); the obtained value of the Student’s
t-test in all cases was more than critical; therefore,
the differences were statistically significant. To
assess the significance of the relationship between
the two dependent samples, we used the conformity
index x? which in all cases was more than the
tabulated one (statistically significant).

Results

The study included 15 boys and 13 girls;
in 12 pediatric patients, the clubfoot was bilateral,
and in 16 children it was unilateral (Table 1). A total
of 40 feet were studied.

1. Assessment based on the Pirani score

At the initial examination on day 1 of life in
all newborns, the severity of clubfoot based on the
Pirani scale ranged from 2 to 3 points (2.87 £ 0.85),
while on day 7 of life, it was 3-5 points (4.07 + 0.96).

During the first 7 days of life, an increase in the
severity of clubfoot (a general score on the Pirani
scale) by 1.5 points was noted for 16 feet (39%),
by 1 point for 13 feet (33%), and by 0.5 points for
11 feet (28%).

Change in internal contracture when assessed on
the Pirani scale. By day 7, the internal contracture of
31 feet (77.5%) out of 40 increased, namely 1 foot
by 1.5 points (3%), 10 feet by 1 point (25%), 20 feet
by 0.5 points (49%), and in the case of 9 feet (23%),
internal contracture had not changed. Additional
points (from 0.5 to 1.5) were scored in all feet.

Change in posterior contracture when assessed
on the Pirani scale. For 7 days of life, the posterior
contracture increased in 28 feet (70%) of 40,
namely in 6 feet by 1 point (15%) and in 22 feet by
0.5 points (55%). In the case of 12 feet (30%), the
posterior contracture remained unchanged.

Thus, when assessed according to the Pirani
scale, an increase in the severity of clubfoot by day 7
of life was noted in all patients. At the same time,
an increase in internal and posterior contracture of
all feet occurred by more than 70% over the 7 days.
Additional points (from 0 to 1) were scored in all feet.

2. Assessment on the Dimeglio scale

When examined on day 1 of life, the severity of
clubfoot on the Dimeglio scale was estimated from
9 to 15 points (11.4 +2.1). On day 7, an increase in
the severity of clubfoot was noted in 10-17 points
for all feet (13.1 £ 3.6), namely by 2 points in 12 feet
(30%), by 3 points in 10 feet (25%) and 1 point in
18 feet (45%). It should be noted that all feet rated
on day 1 of life as Dimeglio II were rated already as
Dimeglio IIT on day 7 of life.

Table 1
Distribution of pediatric patients by gender and number of feet (N = 28, n = 40, p = 0.01)
Bilateral clubfoot, Left-sided clubfoot, Right-sided clubfoot, Total
Gender number of pediatric number of pediatric number of pediatric of pediatric patients (N)/
patients (N)/ patients (N)/ patients (N)/ Iilu mber g)f feet (n)
number of feet (1) number of feet (n) number of feet (n)
Boys 8/16 2/2 5/5 15/23
Girls 4/8 3/3 6/6 13/17
Total 12/24 5/5 11/11 28/40
m Pediatric Traumatology, Orthopaedics and Reconstructive Surgery. Volume 7. Issue 4. 2019
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Fig. 1. Change in the angle of the equinus deformity: a — the angle of the equinus deformity upon examination on

day 1 of life (23°); b — the angle of equinus deformity upon examination on day 7 of life (39°); ¢ — graph of changes

in the angle of equinus deformity for the follow-up period with demonstration of the increased bands and error bars for
standard errors

Table 2
Change in the angle of equinocavovarus deformity (n = 40, p < 0.01)

Equinus deformity Varus deformity Internal rotation Forefoot adduction

'

Age
Angle, degrees (mean value)

Day 1 of life -5-35 0-50 10-44 3-35

(18.6+9) (23 £ 11.5) (26.8+7.9) (182 +7.4)
Day 7 of life 11-47 10-53 18-49 13-38

(28.1 +10) (32.3 £ 10) (36.3+7.2) (24.5 +5.8)
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Fig. 2. Change in the angle of varus deformity during the follow-up period: a — angle of varus deformity when examined

on day 1 of life (26°); b — angle of varus deformity during examination on day 7 of life (37°); ¢ — graph of changes in

the angle of varus deformity during the follow-up period with demonstration of the increased bands and error bars with
standard errors
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Fig. 3. Change in the angle of internal rotation during the follow-up period: a — angle of internal rotation during
examination on day 1 of life (14°); b — the angle of internal rotation when examined on day 7 of life (26°); ¢ — graph
of changes in the angle of internal rotation during the follow-up period with demonstration of the increase bands and

error bars with standard errors

Change in the angle of equinus deformity. When
examined on day 1 of life, the angle of equinus
deformity (AED) ranged from -5° to 35° (an average
of 18.6° + 9°). Over 7 days, the AED increased
by 11°-15° in 14 feet (35%), by 16° and more in
4 feet (10%), and by 6°-10° in 22 feet (55%) (Fig. 1).
Thus, in all cases (40 feet), an increase in AED was
noted by 5° or more (Table 2). On average, the
value of AED increased by 10.5° and amounted to
28.1° £ 10° (at p < 0.01).

Change in the angle of varus deformity. During
examination on day 1 of life, the angle of varus
deformity (AVD) was from 0° to 50° (an average
of 23° £ 11.5°). On day 7, the AVD increased
by 6°-10° in 14 feet (35%), by 11°-15° in 2 feet
(5%), by 16° and more in 10 feet (25%), and by
5° and less in 14 feet (35%) (Fig. 2). Thus, for
all feet, an increase in AVD from 1° to 19° was
noted, on average, by 9.3° (32.3°+ 10° at p < 0.01)
(see Table 2).
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Fig. 4. Change in the angle of adduction of the forefoot during the follow-up period: a — angle of adduction of the

forefoot upon examination on day 1 of life (18°); b — the angle of adduction of the forefoot during examination on

day 7 of life (23°); ¢ — graph of changes in the angle of adduction of the forefoot during the follow-up period with
demonstration of the increased bands and error bars for standard errors
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Table 3
Average severity of clubfoot on days 1 and 7 of life (n = 40, p < 0.05)
Pirani scale Dimeglio scale
Age 2%%1&1(15 2.5U goti(;ts 3%%152@ I\golr)f)itr}lltin 1 1 v
KomnuectBo cron
Day 1 of life 13 11 7 9 8 30 2
Day 7 of life 0 1 10 29 0 24 16

Change in the angle of internal rotation. On
day 1, the angle of internal rotation (AIR) increased
by 10°-44° (on average, 26.8° £ 7.9°). Over 7 days,
the AIR increased from 6° to 10° in 12 feet (30%),
from 11° to 15° in 8 feet (20%), 16° or more in
6 feet (15%), 5° or less in 14 feet (35%) (Fig. 3).
For 26 feet (65%), the AIR increased by 11° or less.
Thus, in all cases, the AIR increased over 7 days
from 3° to 20°, on average, by 9.4° (36.3° £ 7.2° at
p <0.01) (see Table 2).

Changing the angle of adduction of the forefoot.
At the initial examination of a newborn, the angle
of the forefoot adduction (AFA) ranged from 3°
to 35° (an average of 18.2° + 7.4°). When viewed
on day 7, the increase in AFA was from 6° to 10°
in 8 feet (20%), from 11° to 15° in 4 feet (10%),
16° and more in 4 feet (10%), and 5° and less in
24 feet (60%) (Fig. 4). Thus, over the 7 days, AFA
increased by 1°-19°, on average by 6.4° (24.5° £ 5.8°
at p < 0.01) (see Table 2).

3. General assessment of clubfoot severity

On average, when assessed on a Pirani scale, the
number of feet that scored 3 or more points increased
from day 7 to 39. On the Dimeglio scale, an increase
in the severity of deformity was also observed
(Table 3). Thus, the severity of clubfoot when assessed
by two different methods increased significantly
(p < 0.05; x* above those indicated in the table).

Discussion

If the fetus reveals equinocavovarus deformity
during prenatal diagnostics, parents need to receive
information about more than the possibilities of
correction and prognosis of this pathology. “When
and how will treatment start?” is the question asked
most often by expectant mothers. Therefore, the
timing of the start of correction remains extremely
important.

Most authors consider it necessary to start
treatment as early as possible. Ponseti noted that
treatment of clubfoot should be started in the first
week of life, as this approach takes advantage of
the visco-elastic properties of the connective tissue
that forms the ligaments, capsule, and tendons [5].
Hosalkar et al. in their Nelson Textbook of
Pediatrics note that conservative treatment of
idiopathic clubfoot should be started immediately
after birth [6]. Mosca, in the latest edition of Lovell
and Winter’s Pediatric Orthopedics, recommends
starting treatment as early as possible [7]. Ericson
and Caprio, in a recent edition of Lange Current
Diagnosis and Treatment Pediatrics, believe that if
correction of clubfoot is started as early as possible
after birth, then it will be rapid, whereas if treatment
is postponed, the foot will become rigid in a few
days [4]. The results of our study confirm the
data from single publications in which the issue is
discussed to some extent of the changing severity of
clubfoot without treatment, namely how the severity
of congenital clubfoot increases significantly during
the first week of life.

In addition, it is known that the more severe
the deformity, the longer it takes to correct. Sharma
et al. report that the number of plaster casts required
to obtain a complete correction is increased in

cases when the initial severity according to Pirani
is high [8].

Conclusion

The severity of congenital clubfoot of all
the feet studied increased significantly during
the first week of life (p < 0.05; x* is higher than
those specified in the table). Equinus deformity
progresses to the greatest extent in the first week
of life, if untreated, followed by varus deformity,
anterior forefoot adduction and, to a lesser extent,
internal rotation.
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Thus, it can be argued that with age, the
severity of deformity will increase, and therefore
it is necessary to start conservative treatment as
early as possible. In this regard, we believe that
treatment for congenital clubfoot should be started
as early after birth as possible. Moreover, the earlier
the casting stages are started, the faster complete
correction will be achieved. It is logical to assume
that when starting treatment of a mild or moderate
deformity, in most cases, it is possible to avoid
surgical intervention, since the disease will not
progress to a more severe degree.
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