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The aim of this study is to evaluate the effectiveness of ultrasound sonography in diagnosing various forms of
congenital dysplasia of the hip (CHD) in infants under six months of age and to investigate the relationship between
this pathology and potential risk factors. The study included 120 infants aged from the neonatal period to 6 months
and a control group of 30 healthy children. All participants underwent ultrasound examinations using the Reinhard
Graf method with a Toshiba XARIO-200 device. Angles a and  were measured to assess the degree of development
of the bony and cartilaginous structures of the acetabulum. Based on the results, orthopedic surgeons recommended
appropriate treatment and monitored its effectiveness. The results showed that 77.5% of the children had immature
hip joints (type II according to Graf's classification), among which subtypes Ila and IIb differed in the age of the chil-
dren and the need for orthopedic intervention. 16.67% of the children had decentered femoral heads (type III), requir-
ing longer treatment. 5.83% of the children were diagnosed with complete hip dislocation, which required careful
management and intervention. An analysis was also conducted to identify the most significant risk factors, taking into
account regional characteristics. Factors such as family history of the disease, fetal position in the womb, the presence
of birth injuries, and other medical indicators were considered in the analysis. Data analysis revealed that children
with a burdened family history were more likely to have the disease, highlighting the genetic predisposition to CHD.
Additionally, children born in breech presentation had an increased risk of developing hip dysplasia. The identified
correlations between risk factors and the development of CHD can contribute to early diagnosis and prevention of the
disease, as well as to the improvement of treatment methods. The study emphasizes the importance of regular ultra-
sound screening in infants for timely detection and correction of hip dysplasia.

BOJIAJIAPJIA COH-YAHOK BYFUMHUHMHTI YJIbTPATOBYII TEKIIIUPYBUHUHT TUATHOCTHUK

CAMAPAIOPJIUTUHHU TAXJINJI KUJIULI

b. lllnpos, I'. MapaueBa .

Camapkanp naBiat THOONET yHUBepcuteTH, CaMmapkana, Y30eKHCTOH

Y10y TagKUKOTHUHT MaKCay - OJITH OiJlaH KMYMK OoJiajap/a TypJd IaKJJIard COH OYFUMHM JTUCIUIA3UsICHHU
JIMarHOCTHKA KWIWILIAA YJIBTPAaTOBYII COHOIpadusSHUHT caMapaJopJIMTMHKM Oaxojaml Ba YOy maTosiorst OuiaH
OOFIMK 3XTUMONNI XaB(® OMWIIApUHU ypraHuul. TaJkMKOTra SHIU TYFHITAHJIMK AaBpuaaH 6 oiraua Oynran 120
Hadap uakanok Ba 30 Hadap cornmom OonanmapiaH MOOpaT HazopaT TYpyXH KUpUTWiIAHM. bapda nmrupokdmiapra
Toshiba XARIO-200 anmaparunas ¢oiinananud, Paitaxapn I'pad ycynmna ynpTpaToBym TeKIUpyB YTkasmwnan. CoH
cyaru Oomrdacu OWpuKamuraH kol (asetabulum) Torail Ba Cyard pUBOKIAHUII JapakacHHH Oaxollall yIyH o Ba 3
Oypuakiapu ymuanrad. HaTwkanmap acocupa opromes s>kappoxjap TETHIUTM JaBOJIAIIHM TaBCUS KWITAH Ba YHHHT
camapaJIopJMrHHA Ha3opaT Kuiran. HaTwkanap mrysaan ubopar oynauku, 77,5% Oonanapia TYIUK €THIMAarad COH
yaHOK OYyrumiapu anukianrad (I'pad tacaudura xypa Il Typ), ynap opacuna Ila Ba IIb moaturuiapu 6omamapHUHT
émmra Ba OpPTOIEUK apayantyBra Oynran 3xTuéxra kapad dapkianran. 16,67% Oonanapaa COH CysArd OOUTHHUHT
nepopmanusicu (111 Typ) anuknanrad, 0y y30KpoK JaBosiamHu Tanad kuimaau. 5,83% Oonanapaa TYIHK COH OVFAMH
YUKMIIM JMarHo3u Kydwiaran Oymm6, Oy aca >kuaguid Oomkapum Ba apayiamryBHU Tana® kKwiaau. LyHuHrnex,
MHUHTaKaBUH XyCyCHSTIApHHM X{COOTa OJITaH XOJ/a SHI' axaMHUATIM XaB() OMWUIAPUHM aHMKJIAam OyHnua Taximi
YyTrazwian. Taxyimn gaBoMpa KacaJUIMKHWHT OWJIABHH TapHXH, XOMMIJIA JKOMJIANIyBH, TYFHJIMII >KapoxaTiapHu Ba
Oomka THOOMI KypcaTkuuiap XucoOra oavHAN. MablyMOTiap TaxJIWiIHM LIYHH KYpPCATAWKH, OMJIABUH TapuUXU OFHP
OynraH OonamapAa KacaJIMK KYMpOK ydpaiau, Oy 3ca coH OVFUMH JUCIUIA3HWsICHra TEeHETHK MOWWIUTUKHU
tapkuanaiau. LIyHUHTIeK, YaHOK TOMOHHM OWJIaH TyFWITaH OoJjiajiapAia COH OYFMMH JIMCILIA3MsICH PHUBOYKIAHHII
xaBdu tokopu OynraH. XaB( oMHIIIApH Ba COH OYFMMH JHCIUIAQ3WSCH DPUBOXJIAHWINN YPTacHAard aHWUKJIAHTaH
OOFJIMKIMK KAaCAUIMKHUHI 3pTa JWarHOCTUKacH Ba NPOGWIAKTHKACHIA, INYHUHIJIEK MAaBOJiall YCYJUIApHHU
axumianmra épaamM 6epuiin MyMKUH. TaJKMKOT YaKaloKiapaa COH OYFUMH JANCIUIa3UACHHH Y3 BaKTHA aHUKJIAII Ba

Ty3aTHII YyU9yH MyHTa3aM yJIbTPAaTOBYII CKPHHUHIHUHT aXaMUSTHHH TabKUITalaH.

AHAJIN3 TUATHOCTHYECKOM Y®PEKTUBHOCTH YHLTPA3BXKOBOﬁ BU3YAJIM3AIINUN
TA3OBEJIPEHHOI'O CYCTABA Y JETEAU
b. lupos, I'. Mapauesa
CamapkaHJCKHI TOCYIapCTBEHHBIN METUITMHCKUN yHUBepcuTeT, CamapkaH, Y30eKUCTaH
Ilenp JaHHOTO HCCIEIOBAaHUS — OLCHHUTH I(PPEKTHBHOCTH YIBTPA3BYKOBOH COHOrpadMu B JHATHOCTHUKE
pa3u4HbIX GpopM auciiazuu tazobeapennoro cycrara (JTC) y MiaaeHIeB 10 MIECTH MECAICB M U3yYUTh CBS3b
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MEXTy 3TOH MAaTOJIOTHEH W MOTeHIMATBFHBIMHU (akTopaMu pucka. B nccnemoBanue Bonumm 120 MiiageHIIEB B BO3pacTe
OT HOBOPOXIEHHOCTH 110 6 MeCSIIeB M KOHTposbHas rpymmna u3 30 3m0poBeIX neteil. Bcem ydacTHHKaM IPOBOAMIICH
yIbTPa3BYKOBEIE HcciieoBanust MeronoMm Paituxapna ['pada c umcnosnp3oBanuem ammaparta Toshiba XARIO-200.
bbutn m3MepeHsl yriabl o U [, KOTOpBIE MOMOTalOT OIEHHTh CTENEHb Pa3BUTHS KOCTHOTO M XPAIIEBOTO CBOJIOB
BEePTIOYXHON BmaguHbl. Ha OCHOBE TMONYYCHHBIX JAHHBIX OPTONCIUYECCKAC XUPYPrH  PEKOMEHIOBAIU
COOTBETCTBYIOIIIEE JICUCHHE M KOHTPOIHpOoBanu ero 3dgdextruBHOCTh. Pe3yipraThl nokasanu, uro y 77,5% nereii Oblnu
oOHapykeHBI He3penble Tazo0eapernsie cycrashl (Tum Il mo kmaccudukanun I'pada), cpean kotopsix moarunsl Ila u
[Ib pasnmyanuce Mo BO3pacTy AeTe W HEOOXOTUMOCTH B OPTOIEAMYECKOM BMemaTenbcTBe. Y 16,67% mereit Opiia
BEISIBIICHA JCTICHTpAINs TonoBku Oexpennoit koctu (tun III), TpeOyromas Gomee mimurensHOTO JNeweHus. Y 5,83%
neTeld OBUT TMArHOCTHUPOBAH IIOJHBINH BBIBHX Ta300€IpPEHHOTO CyCcTaBa, YTO TPEeOOBAJO TIIATEIHFHOTO YIPABICHUS U
BMEIIATENILCTBA. Takxke OBbLI MPOBEJACH aHAIU3 JUIsS BBIABICHHS HanOoJiee 3HAYUMBIX (PAaKTOPOB PHCKA, YUUTHIBAS
perruoHaiIbHBIe OCOOCHHOCTH. B Xo/e aHanmu3a yuuThIBaJIMCh Takue (pakTopbl, Kak ceMeiHas UCTOpHs 3a0oJieBaHus,
MIOJIOXKEHHE II0/1a B yTpoOe MaTepH, Halu4dKie POJOBBIX TPABM U IIPOYHE MEAUIUHCKHE MOKa3aTeIu. AHAINU3 JaHHBIX
MO3BOJIMJI BBIABUTH, YTO y JETEH C OTATONICHHOW CEMEWHOW MCTOpHEH 3a00JieBaHWE BCTPEYAIOCh Yallle, YTO
MMOTYEPKUBACT TEHETHUYeCKyro mpenpacnonoxenHocts k JTC. Kpome Toro, nmetw, poOXICHHBIE B Ta30BOM
TIpeUIe)KaHN, IMEH TIOBBIIICHHBIA PUCK Pa3BUTHS IHCIDIA3MH Tazo0eapeHHoro cyctaBa. OOHapy>XEHHBIE CBSI3H
Mexny ¢akropamu pucka u pasBurueM JTC Moryt cmocoOCTBOBaTh paHHEH NHATHOCTHKE U TPO(HIAKTHKE
3a00JICBaHMsA, a TaKKe YIYUYIICHHI0 METOIOB JICUeHHs. llcciemoBaHWE IOAYEPKHBACT Ba)KHOCTh PETYISPHOTO
YJIbTPa3BYKOBOI'O CKpUHHHIA Yy MIAACHUEB [JIA CBOCBPECMCHHOI'O BBIABJICHUA W KOPPEKUOHUU JUCILIa3UU
Ta300ePEHHOT0 CycTaBa.

Introduction. Congenital Hip Dysplasia (CHD) is a prevalent condition characterized by a
range of severities, from mild underdevelopment of the acetabulum (dysplasia) to complete dislo-
cation of the joint [1,2,5]. Population studies reveal that approximately 75-85% of newborns have
normal hip morphology, 13-25% exhibit joint immaturity, and 2-4% have dysplastic hips. The in-
cidence of CHD varies widely due to geographic, genetic, and cultural factors, with prevalence
rates ranging from 0.006% in African populations to 7.6% among Native Americans. Typically,
dysplasia is the most common presentation, with only about 10% of cases involving complete dis-
location, translating to approximately 1 in 1,000 individuals [3,6,9,12].

Hip dysplasia encompasses a variety of developmental abnormalities of the hip joint, differ-
ing in their severity. Diagnosis is primarily based on clinical signs detected during a physical ex-
amination [4,7,11,13]. In newborns, signs of hip dislocation include palpable instability, asymmet-
rical leg lengths, and uneven skin folds on the thighs. Older children may present with abnormal
gait patterns and restricted hip abduction. Although there is some debate regarding the role of ul-
trasound, it is widely used to confirm the diagnosis of CHD and to monitor treatment progress
[8,10,14,16].

The most effective treatment for infants under six months is bracing. When conservative
treatment is ineffective, or when treating this pathology in older children, surgery becomes the pre-
ferred approach. Figure 1 illustrates the differences between a healthy hip joint and a dysplastic
hip joint. Alongside physical examination, ultrasound remains the preferred imaging technique for
screening hip dysplasia in infants under six months, due to its non-invasive nature and high sensi-
tivity [15,17,19].

Additionally, other factors such as family history, breech presentation, and certain cultural
practices can influence the likelihood of developing CHD. Understanding these factors is crucial
for early detection and intervention, which can significantly improve treatment outcomes [18,20].
Regular ultrasound screenings are advocated for timely identification and management of hip dys-
plasia, ensuring better long-term health for affected infants.

The objective of this study was to assess the effectiveness of ultrasound sonography in di-
agnosing various forms of hip dysplasia in infants under six months of age and to investigate the
relationship between this condition and potential risk factors. By comprehensively evaluating the
diagnostic capabilities of ultrasound technology, this research aimed to provide insights into the
early identification and management of hip dysplasia, ultimately contributing to improved clinical
outcomes for affected infants.

Materials and research methods. 120 infants from the neonatal period up to 6 months were
examined, as well as a control group of 30 healthy children. All subjects underwent ultrasound ex-
aminations using the R. Graf method with a Toshiba XARIO-200 machine equipped with a linear
probe with a frequency of 2-5 MHz. Additionally, for comparison, some patients underwent radi-
ography.

Results of the Study. The method of Reinhard Graf used in ultrasound examinations in-
cludes the measurement of angles a and 3. The alpha angle, defined between the baseline and the
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Hartofilakidis Classification

Normal Dysplasia Subluxation Dislocation
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Fig. 1. Hip joint condition: normal, dysplastic, subluxation, severe dysplasia
(https://hipdysplasia.org/adults/diagnosis/)

bony roof, evaluates the development of the bony acetabular roof. The beta angle, defined between
the cartilaginous roof and the baseline, assesses the development of the cartilaginous acetabular
zone. A smaller o angle and a larger B angle indicate a higher degree of joint underdevelopment.
Ultrasound markers necessary for detecting hip dysplasia on ultrasound sonography are shown in
Figure 2.

The conducted study allowed us to classify patients by types and subtypes of dysplasia ac-
cording to the severity. Special attention was paid to three main groups of patients: children with
immature hip joints, those with a decentered femoral head, and those with a complete joint dislo-
cation.

Based on the results of our work, patients were divided into the following groups:

Group I - Children with immature hip joints. This category included 93 children, constitut-
ing 77.5% of the total number of patients. Ultrasound examinations classified these children as
Type II according to Graf's classification. Within this group, two subtypes were identified:

Subtype Ila is characterized by an alpha angle ranging from 59° to 50°, a beta angle ranging
from 56° to 77°, and the child's age being up to 3 months. This condition is referred to as
"immature joint" and usually does not require active orthopedic intervention. Recommended
measures include massage, physiotherapy, and dynamic ultrasound monitoring to promote matura-
tion.

Subtype I1b is characterized by an alpha angle ranging from 59° to 50°, with the child being
older than 3 months. Despite similar angle values, the child's age exceeds the permissible period
for natural maturation. In such cases, the diagnosis may indicate "mild dysplasia" or "immature

ol e joint," requiring orthopedic

Labrum cuﬂllﬂngUS consultation and the use of

acetabular roof  special orthopedic devices to

stimulate the growth of the
acetabular bony roof.

Group 2 - Children
with a decentered femoral
head. This group included 20
children, constituting 16.67%
Femoral Head of the total number of pa-

tients. Ultrasound examina-
tions classified these cases as
Type III (subluxation) ac-

Hlium

lliac bone

/

Bony Roof

. cording to Graf's classifica-
Anatomical Landmarks — tion, with subtypes A and B.
Fig. 2. Ultrasonic markers for determining o and f angles. Subtype B required longer

(http://www.bonepit.com/reference/neonatal %2 0hip %62 Qultrasound. htm)
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treatment and fixation due to the need for additional time for the remodeling of cartilaginous tissue
before the onset of ossification processes. The alpha angle ranged from 50° to 43°, and the beta
angle from 59° to 77°.

Group 3 - Children with a complete hip joint dislocation. Seven children, making up 5.83%
of the total number of patients, were classified into this group. Clinically diagnosed with
"complete joint dysplasia," precise measurement of alpha and beta angles was difficult due to sig-
nificant displacement of the femoral head either upwards or downwards relative to the acetabulum.
This condition required careful management and intervention.

Based on the results of ultrasound examinations, orthopedic surgeons can recommend appro-
priate treatment and monitor its effectiveness without exposing the child to radiation. Treatment
recommendations for each group range from massage and physiotherapy to specialized orthopedic
devices and surgical intervention in cases of complete dislocation.

In the course of the conducted study, various risk factors associated with hip dysplasia in
infants were identified. The results showed that 12% of infants had a combination of various risk
factors, indicating a multifactorial influence on the development of hip dysplasia. Additionally,
20% of hip dysplasia cases were associated with swaddling, highlighting the importance of infant
care practices in joint development.

The study also revealed that 42% of infants with hip dysplasia were female, demonstrating a
greater susceptibility of girls to this condition compared to boys. The highest percentage of cases,
namely 46%, was observed in infants born in the breech position, emphasizing the significant in-
fluence of birth position on hip joint development.

These results are presented in the diagram, illustrating the distribution of risk factors for hip
dysplasia in infants.

The study emphasizes the advantages of ultrasound diagnostics over traditional radiography:
the absence of radiation exposure, the ability for repeat examinations, and high efficiency in early
detection of pathology. These factors are particularly important for children aged one to six
months, where minimizing exposure and ensuring diagnostic accuracy are key criteria. These re-
sults are presented in the diagram, illustrating the distribution of risk factors for hip dysplasia in
infants.

Discussion. Summarizing the findings, the relevance of studying the impact of various risk
factors on the occurrence of hip dysplasia in infants and the search for reliable, yet accessible,
methods for its detection and optimization of therapeutic approaches necessitates further research.
The primary structural change identified via ultrasound diagnostics is the variation in the angles o
and 3, which are crucial in assessing the development of the acetabular roof.

In our study, the frequency of immature hip joints was notable, with 77.5% of the infants
falling into this category. This percentage is consistent with other studies, which indicate a high
prevalence of hip dysplasia in infants, particularly among females and those born in the breech po-
sition. The use of the R. Graf method allowed for precise classification and assessment of the hip
joint condition, highlighting the importance of early and accurate diagnosis.

Interestingly, the study also revealed that the prevalence of hip dysplasia was higher in fe-
male infants (42%) and those born in the breech position (46%), which aligns with previous re-
search indicating these as significant risk factors. These findings underscore the necessity of tar-
geted screening and intervention strategies for these high-risk groups.

The capabilities of modern ultrasound machines, such as the Toshiba XARIO-200 used in
this study, provide
detailed anatomical Combination of risk factors
information about the
hip joint structure, Irrational swaddling
enabling early detec-
tion and monitoring
of dysplasia without
exposing infants to
radiation. The results
emphasize the ad-
vantages of ultra-

Female sex

Breech

0 10 20 30 40 50
Diag. 1. Distribution of risk factors for hip dysplasia in infants.
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sound over traditional radiography, including the absence of radiation exposure, the ability for re-
peated examinations and higher efficiency in early pathology detection.

The conducted research allowed for the classification of patients by types and subtypes of
dysplasia according to the severity. Special attention was given to three main groups: children with
immature hip joints, those with a decentered femoral head, and those with a complete joint dislo-
cation. Based on the ultrasound findings, orthopedic surgeons can recommend appropriate treat-
ments and monitor their effectiveness, ranging from massage and physiotherapy to specialized or-
thopedic devices and surgical interventions in severe cases.

To accurately predict the impact of identified risk factors on hip dysplasia, several questions
need to be addressed:

Establishing the relationship between the angles o and B and the overall hip joint develop-
ment,

Determining the completeness of the acetabular roof, identifying unilateral or bilateral nature
of the dysplasia, Exploring the individual anatomical variations in each case.

The integration of these data points can provide a comprehensive prognosis regarding poten-
tial causal factors leading to hip dysplasia, facilitating early intervention and improving long-term
outcomes for affected infants.

These results are presented in the accompanying diagram, illustrating the distribution of risk
factors for hip dysplasia in infants. The study emphasizes the importance of ultrasound diagnostics
as an effective, non-invasive method for timely detection and monitoring of hip dysplasia, ulti-
mately aiding in the prevention of long-term complications.

Conclusions. Ultrasound examination of the hip joint is an effective non-invasive method for
the timely detection of various degrees of hip dysplasia in young children. The main advantages of
this approach include the absence of radiation exposure, speed, non-invasiveness, the ability for
repeated examinations, and greater efficiency compared to traditional radiography in children aged
infants to 6 months old. Above mentioned increases the likelihood of early detection and the initia-
tion of effective non-surgical treatment.
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