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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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1. Articles must be provided with a double copy, in English or Russian languages and typed or
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7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
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in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Introduction: Connective tissue dysplasia (CTD) is a
common condition in children and is characterized by a variety
of manifestations of the musculoskeletal and cardiovascular
systems. The aim of this study was to assess the frequency, age
distribution, and clinical features of CTD in children aged 3—16
years.

Materials and methods: A total of 375 children (3-16
years) were examined for signs of CTD. Clinical evaluation
included analysis of musculoskeletal signs (joint hypermobility,
scoliosis, flat feet, chest deformities, muscle hypotonia),
phenotypic features (asthenic body type, auricular anomalies,
arachnodactyly, dolichostenomelia), and cardiovascular
disorders (mitral valve prolapse, conduction disturbances,
accessory chords and trabeculae). Children were divided into
age groups (3—7, 8-10, 11-16 years) and CTD severity (grades
1-3) to analyze the prevalence and characteristics of clinical
manifestations.

Results: Signs of CTD were identified in 75 children (20%).
Most cases were mild forms (grade 1- 12.8%), moderate forms
(grade 2) were less common (5.9%), and severe forms (grade 3)
were extremely rare (1.3%). The most common musculoskeletal
manifestations were joint hypermobility (78.7%), asthenic
body type (61.3%), scoliosis (54.7%), and flat feet (42.7%).
Cardiovascular disorders, including mitral valve prolapse
(84%) and conduction abnormalities (65.3%), were observed in
all age groups. The severity of manifestations increased with the
degree of CTD, whereas age differences were more pronounced
for scoliosis and cardiac changes.

Conclusion: CTD in children is characterized by a persistent
set of musculoskeletal and cardiovascular manifestations across
various age groups, with the severity of symptoms correlating
with the degree of dysplasia. Early detection and systematic
clinical evaluation are essential for identifying risk groups and
implementing preventive strategies for potential complications.

Key words. Connective tissue dysplasia, children,
musculoskeletal manifestations, cardiovascular abnormalities,
age distribution, clinical severity.

Introduction.

The prevalence of various diseases in children is formed
under the influence of both genetic factors and environmental
conditions, as well as lifestyle characteristics [1-3]. In recent
years, there has been an increase in the number of chronic
musculoskeletal disorders in children, which is primarily
associated with decreased physical activity, postural disorders,
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unbalanced nutrition, and increased spinal load at an early
age [4-6]. However, the presence of genetically determined
disorders of connective tissue structure significantly enhances
the impact of external factors and creates a higher risk of
developing functional disorders and morphological changes.

One of the most common variants of such pathology is
undifferentiated connectivetissuedysplasia(CTD), characterized
by multiple phenotypic features and the involvement of various
organs and systems [7]. CTD is widespread among the pediatric
population; however, its clinical manifestations vary depending
on age, which often complicates timely diagnosis. Of particular
importance in children with CTD are musculoskeletal disorders,
as well as the high frequency of cardiovascular changes,
including mitral valve prolapse, conduction abnormalities, and
minor cardiac anomalies [8,9].

Despite the substantial amount of research devoted to
hereditary connective tissue disorders, data on the age-related
characteristics of the structure of clinical manifestations of CTD,
as well as on the distribution of its severity, remain limited. This
determines the need for a detailed analysis of the frequency and
spectrum of CTD symptoms in children of different age groups.

It is important to note that in international practice, the
conditions described as undifferentiated CTD largely overlap
with the concept of Hypermobility Spectrum Disorders (HSD)
and hypermobile Ehlers-Danlos syndrome (hEDS), according
to the 2017 International Classification of the Ehlers-Danlos
syndromes [10]. While the term CTD is traditionally used in the
studied region to describe a heterogencous group of connective
tissue anomalies that do not fit specific syndromic definitions, the
phenotypic spectrum observed—including joint hypermobility,
skin hyperextensibility, and tissue fragility—closely mirrors the
criteria for HSD/hEDS [11-14].

In this regard, the study of the prevalence of connective tissue
dysplasia signs in children, as well as the identification of
features of the clinical picture depending on age and the severity
of the pathological process, appears to be relevant.

Aim. The aim of the study was to determine the frequency
and clinical features of connective tissue dysplasia in children
depending on age and the severity of its expression.

Materials and Methods.

The study included 375 children aged 3 to 16 years living in
Semey. All children underwent a comprehensive clinical and
instrumental examination according to the approved protocol,

followed by an assessment of connective tissue dysplasia (CTD)
signs.
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Inclusion criteria: Children aged 3—16 years.

Presence of phenotypic and/or functional signs
corresponding to the diagnostic criteria for undifferentiated
connective tissue dysplasia according to the Russian clinical
guidelines "Hereditary disorders of connective tissue structure
and function".

Completion of a full clinical
anthropometry, physical assessment, and
evaluation of the cardiovascular system.

Obtaining informed consent from parents (legal
representatives), as well as from adolescents over 14 years old.

examination,
instrumental

Exclusion criteria:

Presence of chronic inflammatory or autoimmune
diseases affecting connective tissue (e.g., juvenile idiopathic
arthritis, systemic lupus erythematosus), malignancies,
confirmed genetic syndromes; differentiated forms of CTD;
congenital heart defects not classified as minor developmental
anomalies.

Refusal of participation by parents or children,
incomplete examinations, or low adherence to further follow-
up.

Clinical assessment of CTD.

The diagnosis of CTD severity (grades 1-3) was based on a
set of external and systemic manifestations, including: asthenic
body type; joint hypermobility (according to Beighton criteria);
chest deformities; scoliotic posture; dolichostenomelia,
arachnodactyly; flat feet; ear pinna anomalies; bite abnormalities
and high-arched palate; hernias of various locations.

The severity was graded based on the cumulative sum of
stigmatization scores and visceral involvement. Grade 1 (mild)
was defined by the presence of minor phenotypic anomalies
and subjective complaints without organ dysfunction. Grade 2
(moderate) included a combination of >5 phenotypic signs and
functional changes in one or more systems (e.g., mitral valve
prolapse with regurgitation). Grade 3 (severe) was characterized
by multiple severe phenotypic stigmas (>10) and clinically
significant involvement of the musculoskeletal or cardiovascular
systems requiring therapeutic intervention.

Instrumental Evaluation.

Echocardiography was performed to assess cardiovascular
anomalies. To avoid overdiagnosis of mitral valve prolapse
(MVP), strict diagnostic criteria were applied: MVP was defined
as a systolic displacement of one or both mitral leaflets by >2
mm beyond the mitral annulus in the parasternal long-axis view,
conforming to standard echocardiographic recommendations.

Table 1. Frequency of CTD in the examined children depending on age.

CTD
Age 1st degree

abs. no. %
3-7 years, n=116 16 13,8
8-10 years, n=113 13 11,5
11-16 years, n=146 19 13,0
Total, n=375 48 12,8
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Signs were recorded in standard protocols. Their frequency
and severity were assessed according to the degree of detected
dysplasia.

Statistical analysis of the results was performed using SPSS
version 20 for Windows.

The data processing system included the Romanovsky test to
identify random sampling errors and group data by analyzed
parameters. To determine the significance of differences in
numerical series, the Student t-test or nonparametric methods
(Mann-Whitney for independent groups, Wilcoxon for indicator
dynamics within a single group) were used. Pearson's 32 test
[16] was used to analyze contingency tables.

To reject the null hypothesis, the critical significance level was
set at p <0.05.

Results.

Table 1 presents data on the overall frequency and age
distribution of CTD in the examined cohort.

Overall, this pathology was identified in 75 out of 375
examined children (20.0%). The highest frequency of CTD was
observed in the 3-7 years subgroup (21.6%), and the lowest
in the 8-10 years subgroup (17.7%), although there were no
significant differences between the identified subgroups.

When CTD was distributed by severity, as expected, grade 1
was diagnosed most frequently (12.8% of the total examined),
grade 2 was twice as rare (5.9%), and only in isolated cases did
CTD reach grade 3 (1.3%).

Table 2 presents the main clinical manifestations of CTD,
including their distribution according to severity.

Among the physical signs in children, both on average across
the group and by CTD severity, the most frequently observed
were joint hypermobility, asthenic body type, ear pinna
anomalies, scoliosis (more than 50%), flat feet, and muscle
hypotonia (over 40%). Chest deformities, bite abnormalities,
arachnodactyly, dolichostenomelia, and hernias of various
locations were observed in more than 25% of cases.

In addition to physical signs, cardiovascular abnormalities
were studied as the most common and clinically significant.
Among these abnormalities, mitral valve prolapses, various
intraventricular conduction disturbances, accessory trabeculae,
and an accessory chord of the left ventricle predominated. Other
manifestations were significantly rarer. For almost all of the
above-mentioned signs, the highest frequency was observed
in children with grade 3 CTD, and, accordingly, the lowest
frequency in grade 1 CTD.

Table 3 presents a similar distribution of CTD symptoms by
age of the examined children.

2nd degree 3rd degree

abs. no. % abs. no. %
7 6,0 2 1,7
6 5,3 1 0,9
9 6,2 2 1,4
22 5,9 5 1,3



Table 2. Main clinical manifestations of CTD and their frequency depending on the severity of dysplasia.

CTD
Age 1% degree, n=48 2% degree, n=22 3% degree, n=5 Total, n=75

abs. no. % abs. no. % abs. no. % abs. no. %
1 2 3 4 5 6 7 8 9
Asthenic body type 25 52,1 16 72,7 5 100,0 46 61,3
Chest deformities 17 35,4 8 36,4 2 40,0 27 36,0
Scoliosis / scoliotic posture 24 50,0 14 63,6 3 60,0 41 54,7
Dolichostenomelia 11 22,9 6 27,3 2 40,0 19 25,3
Arachnodactyly 9 18,8 10 455 1 20,0 20 26,7
Flat feet 19 39,6 10 455 3 60,0 32 42,7
Ear pinna anomalies 26 542 14 63,6 4 80,0 44 58,7
Visible venous network 5 10,4 3 13,6 2 40,0 10 13,3
Bite abnormalities 13 27,1 7 31,8 2 40,0 22 29,3
High-arched palate 7 14,6 5 22,7 1 20,0 13 17,3
Hernias 11 22,9 6 27,3 2 40,0 19 25,3
Joint hypermobility 36 75,0 18 81,8 5 100,0 59 78,7
Muscle hypotonia 20 41,7 10 45,5 3 60,0 33 44,0
Conduction abnormalities 28 58,3 17 77,3 4 80,0 49 65,3
Automaticity disorders 17 354 8 36,4 2 40,0 27 36,0
Signs of myocardial hypertrophy and/ 15 313 7 318 2 40,0 24 32,0
or ventricular overload
Mitral valve prolapse 37 77,1 21 95,5 5 100,0 63 84,0
Patent foramen ovale 6 12,5 3 13,6 1 20,0 10 13,3
Accessory chord 28 58,3 14 63,6 3 60,0 45 60,0
Accessory trabeculae 30 62,5 17 77,3 4 80,0 51 68,0
Aneurysms of the interatrial septum 5 10,4 3 13,6 1 20,0 9 12,0
Dilation of the pulmonary artery trunk 3 6,3 3 13,6 0 0,0 6 8,0

Table 3. Main clinical manifestations of CTD and their frequency depending on the age of the examined children.

CTD
Age 3-7 years, n=25 8-10 years, n=20 11-16 years, n=30 Total, n=75

abs. no. % abs. no. % abs. no. % abs. no. %
1 2 3 4 5 6 7 8 9
Asthenic body type 14 56,0 12 60,0 20 66,7 46 61,3
Chest deformities 8 32,0 8 40,0 11 36,7 27 36,0
Scoliosis / scoliotic posture 10 40,0 11 55,0 20 66,7 41 54,7
Dolichostenomelia 6 24,0 5 25,0 8 26,7 19 25,3
Arachnodactyly 6 24,0 6 30,0 8 26,7 20 26,7
Flat feet 10 40,0 8 40,0 14 46,7 32 42,7
Ear pinna anomalies 14 56,0 12 60,0 18 60,0 44 58,7
Visible venous network 3 12,0 3 15,0 4 13,3 10 13,3
Bite abnormalities 7 28,0 6 30,0 9 30,0 22 29,3
High-arched palate 5 20,0 4 20,0 4 13,3 13 17,3
Hernias 4 16,0 6 30,0 9 30,0 19 25,3
Joint hypermobility 20 80,0 17 85,0 22 73,3 59 78,7
Muscle hypotonia 11 44,0 9 45,0 13 43,3 33 44,0
Conduction abnormalities 14 56,0 12 60,0 23 76,7 49 65,3
Automaticity disorders 9 36,0 7 35,0 11 36,7 27 36,0
Signs of myocardial hypertrophy and/ 4 16,0 7 35.0 13 533 24 32,0
or ventricular overload
Mitral valve prolapse 22 88,0 18 90,0 23 76,7 63 84,0
Patent foramen ovale 3 12,0 3 15,0 4 13,3 10 13,3
Accessory chord 16 64,0 12 60,0 17 56,7 45 60,0
Accessory trabeculae 18 72,0 11 55,0 22 73,3 51 68,0
Aneurysms of the interatrial septum 4 16,0 1 5,0 4 13,3 9 12,0
Dilation of the pulmonary artery trunk 2 8,0 1 5,0 3 10,0 6 8,0

Note: P-values are not included as a separate column to maintain table clarity. Statistical significance for age-group comparisons (e.g., using
the x2-test) was primarily reported within the results section. All differences not explicitly mentioned as statistically significant in the text were
determined to be non-significant across age groups (p > 0.05).
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When distributing the clinical manifestations of CTD
according to the age of the examined children, it was found that
the average presence of these signs did not differ significantly.
Only minor deviations were observed in the frequency of
specific features. Asthenic body type was detected slightly more
often in children over 10 years old, and chest deformities were
more common at ages 8-10 years. The frequency of scoliosis
increased significantly with age and was notably higher in
children aged 11-16 years compared to those aged 3-7 years.
The frequency of dolichostenomelia, arachnodactyly, flat feet,
ear pinna anomalies, oral cavity changes, and hernias did not
show significant age-related differences. Joint hypermobility
was diagnosed slightly more often in the middle age group.

Regarding the cardiovascular system, the frequency of
conduction disturbances was higher in the older age group,
with significant differences compared to the younger group.
In contrast, the frequency of automaticity disorders did not
differ across age groups. Signs of myocardial hypertrophy or
ventricular overload were significantly more often detected
in the middle ()* = 7.25, p = 0.028) and older (y*> = 9.71, p
= 0.015) age groups compared to the younger group. The
frequency of mitral valve prolapse was high across all age
categories, with the highest value observed in the middle age
group. No significant differences were found in the frequency of
congenital morphological heart changes, such as the presence of
an accessory chord or accessory trabeculae. The lower number
of children with aneurysms of the interatrial septum and dilation
of the pulmonary artery trunk in the 8—10 years group can only
be explained by fluctuation; differences between subgroups
were also not significant.

Thus, it can be concluded that the studied clinical group of
children with CTD is uniform in terms of the frequency and
structure of the main features of this pathology.

Discussion.

The results of our study showed that connective tissue
dysplasia (CTD) occurs in 20% of the examined children, with
grade 1 severity being the most frequently diagnosed and grade
3 being rare. These data are consistent with the observations of
other authors: for example, Kadurina et al. noted that mild and
moderate forms of CTD dominate among pediatric populations,
whereas severe forms occur in less than 5% of children [1,2].

Analysis of clinical manifestations showed a high frequency
of joint hypermobility, asthenic body type, ear pinna
anomalies, scoliosis, and flat feet, as well as cardiac changes
(mitral valve prolapse, accessory chords and trabeculae,
conduction disturbances). These results are consistent with
the data presented by Braverman A. C. et al., where systemic
manifestations, including orthopedic and cardiac changes, were
noted in children with CTD [3].

Comparison of the distribution of signs across age groups
revealed that most symptoms occur at all ages; however, the
frequency of scoliosis and some cardiac abnormalities increases
in children aged 11-16 years compared to younger groups. This
trend can be explained by the rapid pubertal growth spurt, which
places increased biomechanical stress on the compromised
connective tissue structures of the spine. In adolescents with
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CTD, the imbalance between skeletal growth and the strength
of the ligamentous-muscular apparatus significantly increases
the risk of scoliotic deformities progression. Similar data
have been reported in studies by Russian and international
authors, indicating an increase in orthopedic and cardiological
manifestations with age, despite the stable presence of mild
CTD signs in younger age groups [4-6,15].

When comparing by CTD severity, it was found that children
with grades 2 and 3 had a significantly higher frequency of
systemic manifestations compared to grade 1, which is supported
by the literature: pronounced forms of CTD are more often
associated with cardiac and orthopedic abnormalities, while
mild forms may remain unrecognized until older age [7,8].

Thus, the obtained results not only confirm previous research
findings butalso complement them, demonstrating the uniformity
of the clinical picture of CTD in terms of the frequency and
structure of signs across different ages, as well as showing the
consistent increase in severity of manifestations with higher
CTD grades. This underscores the need for early detection of
mild forms of the pathology and systematic monitoring of all
children with signs of dysplasia, regardless of age and symptom
severity [9,10].

Comprehensive assessment and early diagnosis of CTD allow
not only the optimization of monitoring for children with mild
and moderate forms of the pathology but also the planning of
preventive and therapeutic interventions, including correction
of muscle hypotonia, support of the musculoskeletal system,
and monitoring of cardiovascular changes [11-13].

This study has several limitations. First, it is a single-center
cross-sectional study, which limits the assessment of causal
relationships and long-term prognosis. Second, the diagnosis
was primarily clinical and instrumental; genetic testing to
exclude rare hereditary syndromes was not performed for all
participants due to resource constraints. Finally, the absence
of a healthy control group limits the ability to compare the
prevalence of minor anomalies with the general population.

Conclusion.

Connective tissue dysplasia was identified in 20% of the
examined children aged 3-16 years and is predominantly
characterized by a mild grade. The clinical picture includes
multiple orthopedic and cardiac signs, which are present
in all age groups but increase with higher severity and age,
highlighting the need for early diagnosis, systematic monitoring,
and a comprehensive approach to treatment.
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