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Introduction. Pathology of the foot 
of congenital etiology is represented by 
such nosologies as Pes equino-varus 
(clubfoot), metatarsus varus (reduced 
foot), vertical talus (vertical RAM), pes 
varus (varus foot), pes planovalgus (flat 
foot), pes cavus (hollow foot). According 
to ICD-10 code Q66.5. The epidemiology 
of pes equino-varus is 1 per 1000 new-

borns [4], while vertical talus and meta-
tarsus varus are quite rare [3, 8].

These nosologies are accompanied by 
a pronounced pain syndrome, functional 
changes in foot, which forces the patient 
to use orthopedic shoes. In the absence 
of proper surgical correction, the risk of 
disability is high. Functional disorders af-
fect the patient's quality of life and deter-
mine the high social significance of these 
nosologies [5].

To date, there are a number of clas-
sifications of congenital foot pathology. 
According to Zatsepin-Bohm, there are 
two clinical forms of Pes equino-varus: 
typical and atypical [6]. Based on the lit-
erature available to us, the typical type of 
deformation accounts for 80% of cases. 
This type of deformity lends itself well to 
such treatment methods as bandaging 
and plaster casting.

There are also three types of soft tis-
sue component involvement - soft tissue 
and bone (rigid). Belonging to a particular 
type of pathology is distinguished by the 
possibility and effectiveness of a conser-
vative method of treatment. A number of 
soft-tissue types of deformations are de-
scribed in the literature as the most com-
mon [1].

The aim of the study was to improve 
the results of treatment of pes equi-
no-varus using the Ponseti procedure, as 
well as vertical talus correction by Dobbs 
in children in combination with massage, 
physiotherapy and physical therapy.

Materials and methods. In the period 
from 2015 to 2020, a double prospective 
cohort study was conducted at the clin-
ical base of the Moscow state medical 
UNIVERSITY named after N. F. Filatov. 
109 children with congenital deformities 
of the feet were selected for treatment 
with the proposed methods.

During the examination, 102 children 
(93.6%) were diagnosed with a typical 
and 7 (6.4%) with an atypical form of pes 
equino-varus. The soft tissue form was 
found in 51.4% of cases (in 56 children), 
and in 48.6% - the bone form (53 chil-
dren). In 22.0% of cases, we found a left 
- sided type of deformity (24 children), in 
18.3% - a right-sided type (20 children), 
and in 59.6% of cases (65 children), a bi-
lateral lesion.

According to the age at which the de-
formity was detected, the patients were 
distributed as follows. In 73.4% of cases, 
deformity was diagnosed before 3 months 
(80 children), in 6.4% of cases from 3 
to 6 months – (7 children), in 20.2% of 
cases over the age of 6 months (22 chil-
dren). The average start time of clinical 
follow-up was 1.0 (1.0; 3.5) months. The 
average start time of treatment was 1.0 
(1.0; 4.0) months. The average duration 
of surgical intervention was 3.0 (2.0; 
4.25) months.

Surgical correction was performed 
in 100% of cases (91 children) with pes 
equino-varus and in 50% of cases (3 chil-
dren) with vertical talus. Metatarsus varus 
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in 100% of cases were subjected to con-
servative treatment. Surgical treatment 
was performed in 94 children (achilloto-
my was performed in 91 children with pes 
equino-varus and 3 with vertical talus).

All children with PES equino-varus 
and 11 (91.7%) of 12 children with meta-
tarsus varus used the Ponseti procedure. 
This is a conservative technique of plas-
tering congenital clubfoot, which consists 
in gradually removing all components of 
the deformity to the correction position, 
based on the biomechanics of the ankle 
joint and supplemented by percutaneous 
achillotomy.

All children with vertical talus had the 
Dobbs technique applied. This is a con-
servative technique of plaster cast for 
congenital equinovalgus deformity of the 
feet, which consists in gradually remov-
ing all components of the deformity to the 
correction position, based on the biome-
chanics of the ankle joint, supplemented 
by percutaneous achillotomy and in some 
cases fixing the 1st leg of the foot with a 
Kirschner spoke.

Complex treatment of children with 
metatarsus varus included massage pro-
cedures. Also, 5 out of 6 children (83.3%) 
with vertical talus had massage. Children 
with pes equino-varus were not given 
massage treatments. Courses of physio-
therapy procedures were used in 16.7% 
of children with metatarsus varus (2 out 
of 12). Complex physical therapy ses-
sions with metatarsus varus were con-
ducted in 70.3% of cases (64 children out 
of 91) and in 33.3% of cases with vertical 
talus (4 out of 6 children). Children with 
pes equino-varus did not receive com-
prehensive physical therapy classes.

Research results. Criteria of effec-
tiveness of treatment was: emptiness 
of the heel, the degree of rigidity of the 
Cavus the medial folds form the lateral 
bending of the arch of the foot, its aqui-
nos and degree of dorsiflexion. Changes 
of the foot were determined according to 
the classification Pirani:

1. the condition of the posterior part of 
the foot according to Pirani before cor-
rection had more pronounced statistical 
differences than after correction (accord-
ing to the Wilcoxon criterion = -8.955, 
p<0.001);

2. the degree of Cavus rigidity accord-
ing to the piranha classification before 
correction had more pronounced statisti-
cal differences than after correction (Wil-
coxon criterion = - 9.125; p<0.001);

3. Assessment of the medial fold of 
the foot before correction had more pro-
nounced statistical differences than after 
correction (Wilcoxon criterion = - 9.105; 
p<0.001);

4. the Bending of the outer edge of 
the foot before correction had more pro-
nounced statistical differences than after 
correction (Wilcoxon criterion = - 9.364; 
p<0.001);

5. the Equinus of the foot before cor-
rection had more pronounced character-
istics than after correction (Wilcoxon cri-
terion = - 8.879; p<0.001);

6. The evaluation of the posterior heel 
fold according to the Pirani system before 
correction had more pronounced statisti-
cal differences than after correction (Wil-
coxon criterion = - 8.791; p<0.001).

The total number of points according 
to the piranha criteria before the cor-
rection was 4.5 (3.0; 6.0), after the cor-
rection 0 (0;0) points. The obtained dif-
ferences are statistically significant (we 
used Friedman's analysis of variance for 
related samples, p<0.001).

In our study, 61 patients received out-
patient surgical treatment and 45 patients 
received inpatient treatment (n = 106).

The results of outpatient surgical 
treatment. Changes in the foot accord-
ing to the piranha classification were dis-
tributed as follows:

1. heel Emptiness according to the 
Pirani classification before correction re-
vealed statistically significant differences 
than after correction (Wilcoxon criterion 
= -6.705, p<0.001, 1.0 (0.5; 1.0) before 
correction versus 0.0 (0.0; 0.0) after cor-
rection);

2. the rigidity of the Cavus according 
to the Pirani classification before correc-
tion had more pronounced statistical dif-
ferences than after correction (Wilcoxon 
criterion = - 6.628; p<0.001, 1.0 (0.5, 1.0) 
before correction versus 0.0 (0.0; 0.0) af-
ter correction);

3. Assessment of the medial fold of 
the foot before correction had more pro-
nounced statistical differences than after 
correction (Wilcoxon criterion = - 6.628; 
p<0.001, 1.0 (0.5, 1.0) before correction 
vs. 0.0 (0.0; 0.0) after correction);

4. the Bending of the outer edge of 
the foot before correction had more pro-
nounced statistical differences than after 
correction (Wilcoxon criterion = - 6.683; 
p<0.001, 1.0 (0.5, 1.0) before correction 
vs. 0.0 (0.0; 0.0) after correction);

5. Equinus of the foot before correc-
tion had more pronounced statistical dif-
ferences than after correction (Wilcoxon 
criterion = - 6.753; p<0.001, 1.0 (0.5, 1.0) 
before correction vs. 0.0 (0.0; 0.0) after 
correction);

6. The assessment of the back heel 
fold according to the Pirani classifica-
tion before correction had more pro-
nounced statistical differences than after 
correction (Wilcoxon criterion = - 6.662; 

p<0.001, 1.0 (0.5, 1.0) before correction 
versus 0.0 (0.0; 0.0) after correction).

Thus, the total score for the piranha 
classification before correction was 5.0 
(4.0; 6.0), after correction 0 (0;0) points. 
The obtained differences are statistically 
significant (we used Friedman's anal-
ysis of variance for related samples, 
p<0.001).

The results of hospital surgical 
treatment. Changes in the foot accord-
ing to the piranha classification were dis-
tributed as follows:

1. heel Emptiness according to the Pi-
rani classification before correction had 
more pronounced statistical differences 
than after correction (Wilcoxon criterion 
= -5.665, p<0.001, 1.0 (0.5;1.0) before 
correction versus 0.0 (0.0; 0.0) after cor-
rection);

2. the rigidity of the Cavus according 
to the Pirani classification before correc-
tion had more pronounced statistical dif-
ferences than after correction (Wilcoxon 
criterion = - 5.557; p<0.001, 1.0 (0.5, 1.0) 
before correction versus 0.0 (0.0; 0.0) af-
ter correction);

3. Assessment of the medial fold of 
the foot before correction had more pro-
nounced statistical differences than after 
correction (Wilcoxon criterion = - 5.516; 
p<0.001, 1.0 (0.5, 1.0) before correction 
vs. 0.0 (0.0; 0.0) after correction);

4. the Bending of the outer edge of 
the foot before correction had more pro-
nounced statistical differences than after 
correction (Wilcoxon criterion = - 5.631; 
p<0.001, 1.0 (0.5, 1.0) before correction 
vs. 0.0 (0.0; 0.0) after correction);

5. Equinus of the foot before correc-
tion had more pronounced statistical dif-
ferences than after correction (Wilcoxon 
criterion = - 5.674; p<0.001, 1.0 (0.5, 1.0) 
before correction vs. 0.0 (0.0; 0.0) after 
correction);

6. the evaluation of the posterior 
heel fold according to the Pirani classi-
fication before correction had more pro-
nounced statistical differences than after 
correction (Wilcoxon criterion = - 5.631; 
p<0.001, 1.0 (0.5, 1.0) before treatment 
versus 0.0 (0.0; 0.0) after treatment).

Thus, the total score for the piranha 
classification before correction was 5.5 
(4.0; 6.0), after correction 0 (0;0) points. 
The differences are statistically signifi-
cant (two-factor Friedman analysis for 
related samples, p<0.001).

Comparison of inpatient and out-
patient treatment groups. Prior to 
treatment, the inpatient and outpatient 
treatment groups were comparable in all 
piranha classification criteria:

1. The emptiness of the heel (the 
Mann-Whitney test, p=0,466);
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2. Cavus Rigidity (Mann-Whitney test, 
p=0.611);

3. Medial fold of the foot (Mann-Whit-
ney test, p=0.986);

4. Bending of the outer edge of the 
foot (Mann-Whitney test, p=0.978);

5. Equinus of the foot (Mann-Whitney 
test, p=0.663);

6. Back heel folds (Mann-Whitney test, 
p=0.671).

By total score (Mann-Whitney test, 
p=0.917). Thus, the groups are com-
parable to each other in terms of these 
indicators. Based on the criteria for the 
effectiveness of treatment according to 
the Pirani classification, it is possible to 
compare clinical comparison groups by 
the degree of dorsiflexia achieved.

Achieved dorsiflexia greater than 15 
degrees was observed in 51 cases of sur-
gical treatment (83.6%) in outpatient set-
tings and in 39 cases (86.6%) of surgical 
treatment in inpatient settings (table 1).

Table 1 – Achieved dorsiflexia in com-
parison groups.

The table shows that the differences 
between the groups are statistically insig-
nificant (Fisher's exact test, exact signif-
icance (2-sided) = 0.139). By total score 
(Mann-Whitney test, p=0.917). Thus, the 
groups are comparable to each other in 
terms of these indicators.

Adverse outcomes of inpatient and 
outpatient treatment. After surgical cor-
rection in a hospital setting, one child 
required repeated surgery due to a re-
lapse (an additional achillotomy was per-
formed). Based on our experience and 
the literature we have studied, early de-
tection of relapses of pathology is the key 
to successful elimination of secondary 
deformity. The cause of secondary de-
formity is usually a violation of the rules 
for using rehabilitation correctors, brac-
es, and orthopedic shoes after the main 
stage of surgical correction is complet-
ed. Relapse is usually detected during 
the period of intensive foot growth-up 
to 10-13 years of age. Therefore, at the 
beginning of adolescence, such children 
should be regularly monitored by an or-
thopedist [10].

In 9.1% of outpatient cases (5 out of 
55 children), children had limited move-
ment in the distal part of the lower leg, 

while the same complication in the hospi-
tal was observed in 2.6% (1 out of 39 chil-
dren). There are no statistical differences 
in the compared groups (Fisher's criteri-
on, exact significance (2-sided) = 0.395).

Thus, both outpatient and inpatient 
treatment options for children with foot 
pathology had an equally significant im-
pact on the evaluation criteria for treat-
ment effectiveness. In 100% of cases of 
operative correction, satisfactory results 
were achieved. When choosing a treat-
ment method (outpatient or inpatient), the 
principal criteria should be considered 
not only the degree of social adaptation 
of the patient, but also economic factors, 
since the clinical effectiveness of these 
treatment approaches was the same.

Discussion. In modern pediatric or-
thopedic practice, PES equino-Varus 
correction using the ponseti method 
is the "gold standard" of treatment. To 
achieve complete successful correction 
of PES equino-Varus with the prevention 
of relapses or other deformities, careful 
compliance with the ponseti Protocol is 
necessary. Initially, the ponseti proce-
dure was used only in children under two 
years of age, but current research on the 
results of PES equino-Varus correction is 
already focused on older age groups of 
children [9].

Our research results are consistent 
with the data obtained by other authors. 
The Ponseti procedure is successful and 
relapse-free in 94-96% of cases [7].

We believe that the most preferable 
age for correction of deformities is early 
age and adhere to the position that it is 
necessary to start correction of deformi-
ties early (immediately after diagnosis). 
Based on the literature available to us, 
late initiation of treatment is directly pro-
portional to the frequency of relapses and 
duration of treatment [2].

Conclusion. Based on the data ob-
tained, we recommend treating PES 
equino-Varus as early as possible after 
birth (3-5 months), to prevent relapses 
and ensure complete correction of the 
deformity. Strict compliance with the Pon-
set Protocol is required to prevent relaps-
es.

When correcting vertical scree, con-
servative correction in combination with 

minimally invasive surgical techniques 
can prevent the development of compli-
cations that were previously observed 
during extensive surgical procedures.

The method of Dobbs correction used 
by us is simpler and more effective in 
young children. Our data are consistent 
with reports of excellent results from oth-
er authors. The Dobbs correction method 
is less invasive and avoids the risks as-
sociated with more extensive operations 
[11].

We did not find any significant differ-
ences in the choice of outpatient or inpa-
tient treatment. Taking into account the 
economic factor, in conditions of statisti-
cally reliable identical clinical outcomes, 
outpatient treatment is most preferable.
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Introduction. For the majority of he-
reditary diseases associated with organs 
of hearing, a large number of genes have 
been identified with a significant variety 
of mutations contributing to their devel-
opment [6, 9-11; 13, 14, 18, 22, 25-29, 
31], also regional and ethnic differenc-
es in the spectrum and frequencies of 
identified mutations have been manifest-
ed [3, 7, 15, 19-23, 30, 36]. Hereditary 

hearing impairments (HI) are genetically 
heterogeneous and manifest with differ-
ent penetrance, which requires a special 
approach to the development of molec-
ular diagnostics methods for genetical-
ly different forms of deafness [12, 24]. 
Recently, a significant number of works 
have been published on the successful 
identification (using various strategies 
of WES - exome sequencing) of genetic 
factors leading to hearing loss (HL) and 
the list of genes associated with hearing 
loss is constantly expanding (Hereditary 
Hearing Loss Homepage: http://hered-
itaryhearingloss.org). To search for the 
molecular genetic causes of rare forms of 
deafness in humans at the first stage of 
research, a thorough clinical and genea-
logical analysis of families of deaf people 
with large pedigrees is required.

It is known that the accumulation of a 
rare genetic disease due to the founder 
effect can occur in small isolated human 
populations. Most of the genes associ-
ated with one or another rare genetic 
disease, including those associated with 
hearing impairment, were first identified 
in families with large branched pedigrees 
with numerous affected individuals from 
isolated populations with a high endoga-
my index (Ashkenazi Jews, Finns, Sami, 
as well as inbred families from the Middle 
East and South Asia) [4, 8, 11]. In such 
populations, there is  high probability of 
detecting new genes for human mende-
lian diseases. In Russia, the study of the 
fundamental foundations of rare (mono-

genic) human diseases can be carried 
out using the example of endogamous 
populations of the peoples of the Cauca-
sus, the Volga-Ural region, Siberia and 
indigenous peoples of the North.

As a result, the studies of congenital 
forms of deafness (as one of the most 
frequent mendelian human diseases) in 
poorly studied regions of the world, such 
as the territory of Siberia, are especially 
relevant. Earlier, according to the contri-
bution of GJB2 gene mutations (Cx26) 
among samples of patients with hearing 
impairments from Siberian regions, the 
following were described in detail: the 
Altai Republic [16], the Sakha Republic 
(Yakutia) [5, 33] and the Tyva Republic 
[2, 34, 37]. The study of hereditary deaf-
ness in the Republic of Buryatia is a log-
ical continuation of research among the 
populations of Siberia, which makes it 
possible to close many “blank spots” con-
cerning the issues of genetic epidemiolo-
gy of hereditary forms of deafness.

The aim of this study is to conduct au-
diological and clinical-genealogical anal-
ysis of the families with hearing impair-
ment in the Republic of Buryatia, which 
will serve as the basis for further study 
of the molecular genetic etiology of HI in 
peoples of Eastern Siberia.

Materials and methods.
The patients
During the expedition work of the Ya-

kutsk Scientific Center for Complex Med-
ical Problems (Yakutsk) in the Republic 
of Buryatia 165 (n=160 unrelated) deaf 
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In this paper we presented for the first time the results of the clinical-audiological and clinical-genealogical research of hearing impairments 
in the Republic of Buryatia. The sample included Buryats (47.9%), Russians (46.1%) and representatives of other ethnicity (6%), amounting 165 
people. As the result of the clinical-audiological analysis, 70.3% (n=116) of individuals had bilateral deafness of the sensorineural type, and 29.7% 
(n=49) had bilateral hearing loss of varying severity. The segregation analysis was carried out in 17 Buryat and 18 Russian families made it possible 
to assume the hereditary nature of cases of hearing loss, segregating according to the autosomal recessive mode of inheritance only in Russian 
families (segregation frequency SF = 0.25, at t = 0.64). The  frequency rate of segregation (SF = 35, at t = 0.38) of the pathological trait in Buryat 
families turned out to be higher than theoretically expected for the autosomal recessive type of inheritance (SF0 = 0.25), which indicates the pres-
ence of other types of inheritance and other forms of hearing impairments caused by non-hereditary reasons. The results of this study and the  
expeditionary material will be the basis for further study of the molecular genetic etiology of deafness/hearing loss in Buryatia.
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