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BACKGROUND: The choice of pelvic osteotomy in young children with late diagnosis of hip dysplasia most often depends
on the experience and preferences of the surgeon, and the diagnosis of the degree of violation of the ratios is based on the
generally accepted classification of hip dysplasia without considering possible variants of the deformation of the acetabulum.
We hypothesized that the choice of the pelvic osteotomy technique in the surgical treatment of children with hip dysplasia of
varying severity should be based on the variant of acetabulum deformation and the corrective capabilities of pelvic osteotomy.

AIM: This study aimed to compare and analyze the results of the surgical treatment of children with hip dysplasia of vary-
ing severity and to evaluate the effectiveness of the proposed differentiated approach to the choice of the pelvic osteotomy
technique.

MATERIALS AND METHODS: The study included 150 patients (150 hip joints) aged 2—4 years (3.1 + 0.45) with grade II-IV
hip dysplasia, according to the supplemented classification of Tonnis. Depending on the verified variant of acetabulum de-
formity and taking into account the corrective capabilities of various osteotomies, we divided the patients into three groups.
All patients underwent conventional clinical and X-ray examinations. During radiometry, the following indicators were evalu-
ated: acetabular index (Al), Wiberg angle, neck—shaft angle (NSA), anteversion angle of the proximal femur, degree of bone
coverage, acetabulum depth (AD) and pelvic height, length of the acetabular arch (LAA), and presence or absence of a bone
oriel (BO).

RESULTS: In the comparative analysis of the radiographic anatomical condition of the hip joint in children with hip dys-
plasia of varying severity, the differentiated use of the modified Salter pelvic osteotomy without autograft and pericapsular
acetabuloplasty according to Pemberton and Pembersal surgery led to adequate correction of various variants of congenital
acetabular deformity with approximately normal anatomy of the acetabulum and not lead to significant deformation of the
hemipelvis, such as elongation.

CONCLUSIONS: The results of the surgical treatment of young children with hip dysplasia of varying severity according to
the proposed differentiated approach to the choice of the pelvic osteotomy technique, which is based on the variant of aceta-
bulum deformation, indicate the achievement of adequate correction of congenital deformity of the acetabular component of
the joint with the restoration of its anatomical structure and avoidance of secondary deformation of the hemipelvis. The ef-
fectiveness of the proposed approach to the choice of pelvic osteotomy technique in the treatment of young children with hip
dysplasia of varying severity is confirmed by the changes in Al, Wiberg angle, AD, and PH, whose values became close to the
individual norm (p > 0.05), and reduction of possible secondary deformities.
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06ocHoeaHue. Bribop ocTeoToMuM Taza Npy NO3AHEN AMArHOCTUKe AMCNNa3uK Ta3obeApeHHOro cycTasa y AeTen Mnaj-
Luero BO3pacTa Yallie BCEro 3aBMCUT OT OMbITa U MPEAMOYTEHNA XMpYpra, a AWarHoCTUKa CTEeNeHU HapyLUEHUs COOTHOLLEHMIA
0CHOBaHa Ha 0bLenpuHATON Kaccudmkaummu aucniasuv TasobeapeHHbIX CycTaBoB 6e3 yueTa BO3MOXKHbIX BapuaHTOB fe-
(opMauun BepTITyKHOI BNaauHbl. HamMu BbIABUHYTA rMMoTe3a 0 TOM, YTO BbIGOp METOAMKM OCTEOTOMWM Ta3a NpU Xvpyprude-
CKOM JleYeHum JeTelt ¢ Aucnnasmen TazobepeHHOro CycTaBa pasnnyHoi CTENEHMN TAXKECTU JOIKEH ONpefensTbCs BapuaHTOM
AedopMaLmv BEPTITYKHOI BNAAMHBI U KOPPUTMPYIOLLMMM BO3MOXHOCTSMU CaMOW OCTEOTOMUM.

Llesb — Ha 0CHOBaHWM CPaBHUTENILHOTO aHaM3a Pe3yNbTaToB XMPYPrUYECKOTO JIeYEHUs LeTel ¢ aucnnasuen Tasobeq-
PEHHbIX CyCTaBOB Pa3fINYHON CTEMEHU TAKECTU OLeHUTb IPPEKTUBHOCTL NpeanaraeMoro AuddepeHUMpoBaHHOM0 NoAxoaa
K BbIDOpY METOAMKM 0CTEOTOMUM Ta3a.

Mamepuanel u Memodsl. B uccnegosanve sownu 150 naumentos (150 Ta3obeapeHHbIX CycTaBoB) B BO3pacTe 0T 2 [0
4 net (3,1 £ 0,45) c lI-IV cTeneHsamMm TaxKecTM aucnnasum Ta306eApeHHbIX CyCTaBOB COMTAcCHO AOMOSHEHHOM KilaccuduKaLmm
D. Tonnis. B 3aBucuMocTy 0T BepUPUUMPOBAHHOIO BaphaHTa AedopMaLyv BEPTITYKHOM BMaAUHbI C Y4ETOM KOPPUMpYIOLLMX
BO3MOXHOCTEH Pas/iMyHbIX TUMOB OCTEOTOMWIA MauUMeHTHl BbiW pasgeneHbl Ha Tpu rpynnbl. BceM maumeHTaM npoBogunm
06LLEenpuHATOE KNMHUYECKOe W NydeBoe obcnepoBaHue. Mpyu peHTreHOMETPUM OLLEHWBANM CNeLyoLMe NOKa3aTenu: aueta-
bynspHbIi uHaekc, yron Wiberg, weeyHo-auadu3apHbI yron, yron aHTEBEPCUMM NMPOKCUManbHOM oTAena beapeHHol KocTy,
CTeneHb KOCTHOMO MOKPbITUSA, TyOUHY BEPTNYXHOW BNagMHbl M BbICOTY Ta3a, NMPOTAXEHHOCTb CBOAA BEPTNYXKHOW BMaguHb
W HanMuWe WK OTCYTCTBME KOCTHOTO 3pKepa.

Pesynemamel. CpaBHUTENbHBIN aHanM3 peHTTeH-aHaTOMUYECKOro COCTOSHUA Ta3obedpeHHOro cycTaBa y AeTed C Auc-
nnasuen TazobespeHHbIX CYCTAaBOB PasfMYHON CTEMEHM TAXECTU CBULETENbCTBYET, YTo AuddepeHLMpoBaHHOe NMPUMEHEHNE
MoaudUUMpOBaHHOI ocTeoToMuu Tasa no Salter 6e3 Mcnonb3oBaHKUA ayToTpaHCNIaHTaTa, NepUKancynsApHoii auetabynonna-
cTuku no Pemberton 1 onepaumm Pembersal nossonset obecneunTb afeKBaTHYl0 KOPPEKLMIO MpW pasnuyHbIX BapuaHTax
BPOMXJEHHON aueTabynsapHoii aedopMaumum ¢ NpUBAMMKEHNEM K HOPMalbHBIM 3HAUEHWUSIM aHAaTOMUU BEPTYKHOW BMafuHbI
W He NPUBOAMT K 3HauMTENbHOM AedopMaLyv reMUnenbBuca B BUAE Ero YAJIMHEHMS.

3akntoyenue. Tpy neyeHnn feTeil MNafLLIEro Bo3pacTa ¢ AuCnasnelt Ta300efpeHHOro CycTaBa pasnuyiHON CTEMNEHN Ta-
JECTU C NPUMEeHeHUeM NpeasioxeHHoro auddepeHLMpoBaHHOTO NoaXoAa K BbIbOpY METOAMKW 0CTEOTOMWUW Ta3a, OCHOBaH-
HOro Ha BapuaHTe AedopMaLmW BePTIYXKHONM BNaAWHbI, YAAETCA AOCTUYb aeKBaTHON KOPPEKLMM BPOXAEHHON AedopMaLmm
aueTabynspHOro KOMMOHEHTA CyCTaBa C BOCCTAHOB/IEHWEM €r0 aHaTOMUYECKOr0 CTPOEHUS U u3bexaTb GpopMMpoBaHUs BTO-
PUYHOI AedopMaLMK CO CTOPOHbBI FeMUNENbBICA Ha CTOpoHe onepaumnu. IG(EeKTUBHOCTb NPELTIOXKEHHOTO NOAX0AKA K Bbibopy
METOAMKM OCTEOTOMMM Tasa NpuW JeYeHun LeTeld MNajLliero BospacTa ¢ Aucrnniasveii TazobespeHHbIX CYCTaBOB pPasfiMyHOM
CTENEHM TSKECTU NOATBEPIKAAETCH M3MEHEHUEM MOKa3aTenen aueTabynapHoro nHaekca, yrna Wiberg, rmybunbl BeptnyHom
BMafiuHbI, BbICOTHI Ta3a C JOCTUXEHMEM 3HAUEHMIA, BIM3KMX K MHAMBMAYaNbHOW HopMe (p > 0,05), a TaKKe HMBENMPOBAHUEM
BO3MOXHbIX BTOPUYHBIX AehopMaLmil.

KnioueBble cnoBa: aucnnasus Ta306ep,p6HHbIX CyCTaBOB; ,EI,ECI)OpMaLI,VIFI BepTHY)KHOVI BMauHbl; KJ'IaCCVICI)MKaLI,VIFI; 0CTeoToMUn
Ta3a.
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CLINICAL STUDIES

BACKGROUND

In the treatment of young children with hip dysplasia of
varying severity, many Russian and international surgeons
have convincingly proven the high efficiency of various
techniques of pelvic osteotomy, in particular Salter reorienting
pelvic osteotomy, Pemberton pericapsular acetabuloplasty,
Dega acetabuloplasty, and the combination of Pemberton and
Salter surgeries (Pembersal) first described by Perlik [1-6].
Until now, the choice of pelvic osteotomy in late diagnostics
of hip dysplasia in young children most often depends on
the experience and preference of the surgeon [7], and
the extent of imbalance in the ratios is diagnosed based
on the generally accepted classification of hip dysplasia
developed by Tonnis and the modified classification by
the International Hip Dysplasia Institute (IHDI) [8, 9.

In the treatment of pediatric patients with hip subluxation
and dislocation, some authors prefer Salter reorienting
pelvic osteotomy and its modifications [10-12]. Others
promote various types of acetabuloplasty and consider them
reference surgery in the treatment of these patients [13—15].
Moreover, the “ideal” pelvic osteotomy, which eliminates
equally effectively any variants of congenital deformity of
the acetabular hood and does not cause complications such
as premature closure of the Y-shaped cartilage, aseptic
necrosis of the femoral head, and secondary deformities
in the hemipelvis, is not yet established. For example,
the modification of the Salter pelvic osteotomy using
an autograft from the femur results in a significant lengthening
of the hemipelvis, while figured iliac bone osteotomy
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insignificantly affects the downward displacement of the hip
joint relative to the contralateral one [7, 16]. Moreover, various
corrective possibilities of surgeries aimed at reorienting
the acetabulum and changing its shape are well known
[1, 7. 17-211. Incorrect performance of acetabuloplasty can
damage the Y-shaped cartilage and malposition the autograft
with the loss of the correction achieved intraoperatively,
which will undoubtedly necessitate repeated interventions
causing a significant deterioration in both the radiographic
anatomical, clinical, and functional results in general [22-24].
During the study, we identified the most typical variants of
acetabular deformity in hip subluxation and dislocation (Ténnis
types I1-1V), which, in our opinion, should be considered in
preoperative planning [25] (Fig. 1).

Based on the foregoing, we hypothesized that the choice
of a pelvic osteotomy technique in the surgical treatment
of pediatric patients with hip dysplasia of varying severity
should be based on the type of acetabular deformity and
corrective possibilities of the osteotomy.

This study aimed to evaluate the efficiency of the pro-
posed differentiated approach to the selection of a pelvic
osteotomy technique based on a comparative analysis of
the surgical treatment outcomes of pediatric patients with
hip dysplasia of varying severity.

MATERIALS AND METHODS

Study design

A single-center, cohort-comparative, controlled retro-
spective study was performed.

I (healthy hip joint) 11-1 (femoral subluxation
with Al < 35°, short
acetabular hood, and bony
prominence)

11-2 (hip subluxation

with Al > 35°, extended
acetabular hood,

and absence of a bony

prominence)

lI-1 (marginal dislocation of the
hip with Al < 35°, short acetabular
hood, and bony prominence)

llI-2 (marginal dislocation of

the hip with Al > 35°, extended
acetabular hood, and absence of
a bony prominence)

lI-3 (marginal dislocation of the
hip with Al > 35°, short acetabular
arch, and bony prominence)

IV-1 (supra-acetabular dislocation
of the hip with Al < 35°, short
acetabular hood, and bony
prominence)

IV-2 (supra-acetabular dislocation
of the hip with Al > 35°, extended
acetabular hood, and absence of
a bony prominence)

IV-3 (supra-acetabular dislocation
of the hip with Al > 35°, short
acetabular hood, and bony
prominence)

Fig. 1. Tonnis supplemented the classification of the severity of hip dysplasia. Al, acetabular index
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The inclusion criteria were as follows:

« Age 2-4 years

+ Unilateral hip dysplasia (Tonnis types I1-IV)

+ Absence of surgical interventions on the hip joint

« No signs of aseptic necrosis of the femoral head according
to Tonnis classification [26]

+ Absence of confirmed neurological diseases

+ Absence of genetic diseases and systemic skeletal dys-
plasia

+ Consent of the patient’s legal representatives to partici-
pate in the study

The exclusion criteria were as follows:

+ Age <2 years and >4 years

+ Bilateral changes in dysplastic genesis

« History of surgical interventions on the hip joint

+  Emerging or formed multiplanar deformities of the proxi-
mal femur

« Neurological, systemic, and genetic diseases

+ Refusal to fill out informed consent to participate in the
study.

The study included 150 patients (150 hip joints) aged
2-4 years (3.1 0.45 years) with Tonnis type II-IV hip
dysplasia, who were treated at the Clinic of the H.I. Turner
National Medical Research Center for Children’s Orthopedics
and Trauma Surgery between 2021 and 2022.

Depending on the verified variant of acetabular deformity,
taking into account the corrective possibilities of various
types of pelvic osteotomy, patients were distributed into three
groups [1, 27-30] (Fig. 2).
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Group 1 included 47 patients (47 hip joints) with hip
subluxation or dislocation and Tonnis type 1 acetabular
deformity, who underwent modified Salter iliac pelvic
osteotomy without an autograft (RF patent for the invention
No. 2405486 dated 12/10/2010). Acetabular fragment rotation
was performed along the bisector between the frontal and
sagittal planes, which enabled us to ensure the lateral tilt of
the acetabulum and level the risk of retroversion of the latter,
in contrast to the classical variant of Salter surgery in which
the acetabulum is strictly rotated in the sagittal plane. Group 2
included 64 patients (64 hip joints) with hip subluxation or
dislocation and Tonnis type 2 acetabular deformity, who
underwent Pemberton pericapsular acetabuloplasty using
the surgical technique described by the author. Group 3
included 39 patients (39 hip joints) with Tonnis type 3
acetabular deformity, occurring only in grade Ill and IV hip
dysplasia (i.e., hip dislocation), who underwent Pembersal
surgery, which combines the elements of both Salter pelvic
osteotomy and Pemberton pericapsular acetabuloplasty.

In patients with hip dislocation, tenotomy of the m. iliopsoas
at the acetabulum level, followed by arthrotomy and revision,
was an obligatory stage of the surgery. Intertrochanteric
corrective osteotomy of the femur was performed in all
patients with grade Ill and IV hip dysplasia, and in patients
with grade Il, it was performed depending on the angular
values of the proximal femur [31].

All patients underwent a clinical examination typical for
this hip joint disease and a radiographic examination, which
included radiography of the hip joints in the frontal view in

Al < 35°, short acetabular hood,

| I, 1, Iv-1 |
and bony prominence

I, 1, Iv-2
Al > 35°, extended acetabular hood,
and no bony prominence

Al > 35°, short acetabular hood,

11, Iv-2 |
and bony prominence

Modified Salter reorienting iliac
osteotomy of the pelvis
Group 1

Pericapsular acetabuloplasty
by Pemberton
Group 2

Combination of acetabuloplasty
by Pemberton and pelvic osteotomy
by Salter (Pembersal)

Group 3

Fig. 2. Proposed differentiated approach to the choice of pelvic osteotomy depending on the type of the acetabular deformity (Tonnis
supplemented classification) and the corrective possibilities of surgical technologies. Al, acetabular index [25]
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Fig. 3. Radiograph of patient Z., 3 years old, with Tonnis grade Ill dysplasia of the right hip joint: a, before surgery; b, after radical
reconstruction with a modified Salter surgery using an autograft from the femur (indicated by an arrow)

the Lauenstein position and abduction and internal rotation
of the lower extremities before and after surgery. This study
mainly emphasizes the assessment of the transformation of
the radiographic anatomical structure of the acetabulum after
surgical correction. Radiographic measurements were used
to assess the acetabular index (Al), Wiberg angle, cervical-
diaphyseal angle, anteversion angle of the proximal femur,
degree of bone coverage, acetabular depth (AD), and pelvic
height (PH), acetabular hood extension (AHE), and presence
or absence of a bony prominence.

For adequate comparative analysis, similar indicators
of the contralateral (*healthy”) joint were analyzed using
archived radiographs of 50 patients (50 hip joints) with Tonnis
grade II-IV hip dysplasia, who underwent the modified Salter
surgery, which was traditionally performed in the Department
of the Hip Joint Pathology of the H.I. Turner National Medical
Research Center for Children's Orthopedics and Trauma
Surgery, without verification of the type of acetabular
deformity, using an autograft from the femur, which was
placed in the diastasis of the iliac fragments (Fig. 3).

Statistical analysis was performed using the IBM SPSS
Statistics version 26 (IBM Corp., Armonk, NY, USA). Arithmetic
means (M), standard deviation (SD), and median (Me) with
quartiles (25%-75%) were calculated. Intergroup analysis was
performed using the nonparametric Mann—-Whitney U-test.
Within the groups, data were analyzed using the Wilcoxon
test. The result was considered statistically significant at
p < 0.05.

RESULTS

On hospital admission, the parents in all study groups
complained that their children exhibited lameness. The lower
limb was relatively shortened by 1.9 +0.7 cm. During
the assessment of the range of motion, changes characteristic
of dysplastic instability of the hip joint were revealed on
the lesion side, such as limitation of the abduction amplitude

compared with the contralateral joint (31° + 5° and 46° + 4°,
respectively) and excessive amplitude of the internal
(65° + 10°) and external (55° + 10°) rotation. No significant
differences in rotational movements were noted.

As shown in Table, all patients exhibited changes in
hip joint components, typical for the dysplastic genesis of
the disease, which manifest as increased Al, decreased
Wiberg angle, and zero bone coverage and negative values
for hip dislocation, decreased AD and PH, and coxa valga
antetorta. On the contrary, radiometry characterizes mani-
festations of congenital acetabular deformity in hip dyspla-
sia of varying severity, which presents as an underdeveloped
acetabular hood, AD changes, and presence or absence of
a stepwise transition of the upper edge of the acetabulum to
the iliac wing (bony prominence). In addition, intergroup sta-
tistical analysis showed that the Al and AD differed statisti-
cally significantly (p < 0.05) between group 1 and groups 2
and 3, and AHE differed between group 2 and groups 1
and 3 (p < 0.05). Despite significant statistical differences
in some indicators in the study groups, all patients dem-
onstrated abnormalities in the rates of dysplastic hip joint
origin of varying severity (subluxation, marginal, and supra-
acetabular dislocation), which not only confirms acetabular
deformities in dysplasia but also necessitates a differenti-
ated approach when choosing a pelvic osteotomy technique
to correct the deformity and achieve close-to-physiological
ratios in the hip joint. On radiographs of the hip joint in
the comparison group, all variants of acetabular deformity
in the general cohort were revealed, as evidenced by Al and
AHE changes, presence or absence of bony prominence,
and AD indicators. This indicates that a specific deformity
of the acetabular hood was not differentiated when planning
a surgical intervention.

After surgical treatment of the three groups, param-
eters characterizing the radiographic anatomical structure
of the acetabulum and proximal femur were significantly
different in comparison with preoperative data (p < 0.05),
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which indicates the elimination of hip joint problems such
as subluxation or dislocation and restoration of general sta-
bility. Moreover, no significant differences (p > 0.05) were
found in the Al between the groups, including their approxi-
mation to the parameters of the contralateral joint and their
presence (p < 0.05) relative to the comparison group, which
indicates that hypercorrection of the acetabulum position
was achieved following modified Salter pelvic osteotomy
using an autograft from the femur. In addition, the average
value of the correction (AVC) proves the different corrective
possibilities of the indicated pelvic osteotomy techniques,
i.e., pericapsular acetabuloplasty and Pembersal surgery
have a greater corrective potential than the Salter surgery.
Moreover, the AVCs in the comparison group were nearly
identical to those in groups 2 and 3, which were achieved,
in our opinion, by the use of an autograft from the femoral
bone.

The postoperative Wiberg angle did not differ significantly
among each patient of groups 1-3 (p > 0.05). They also
did not differ from those in the comparison group after
surgery. However, after the intervention, the Wiberg angle
in the main and comparison groups significantly exceeded
the normative values in the contralateral (healthy) joints.
The high Wiberg angle in groups 1-3 and the control group
compared with the Wiberg angle on the contralateral joint
can be due to the variation and decrease in anteversion of
the proximal femur in all patients after surgery. In group 1,
the postoperative AD did not change significantly compared
with the preoperative AD (p > 0.05), which was due to
the effect of the modified Salter surgery, where the acetabular
fragment is rotated without changing its shape. Moreover,
these patients initially showed a slight decrease in AD
compared with the AD in the intact joint. In groups 2 and 3,
the postoperative AD significantly increased (p < 0.05), which
was due to a change in the acetabulum shape. In addition,
AD values nearly reached the values in healthy joints. Note
that the AD value was different (p < 0.05) in the joints of
groups 1-3 and from that in the healthy joints. This indicates
the need for individualized selection of surgical interventions
that adequately affect the AD. The postoperative PH did not
differ significantly (p > 0.05) between groups of patients and
differed insignificantly from those of the contralateral joint.
In addition, significant differences (p < 0.05) in postoperative
PH were observed in the comparison group, whose
hemipelvis lengthening averaged 12-15 mm compared
with the opposite joint, which was due to the placement of
an autograft from the femur between fragments of the iliac
bone. In groups 1-3, the average hemipelvis lengthening on
the side of the surgical intervention was 6.5 mm.

Thus, the differentiated use of the modified Salter pelvic
osteotomy without an autograft, Pemberton pericapsular ac-
etabuloplasty, and Pembersal surgery enables us to achieve
adequate correction in various types of congenital acetabular
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deformity, approaching normal values of the acetabular anat-
omy and does not cause significant deformity in the hemipel-
vis, such as its elongation.

DISCUSSION

At present, numerous publications in global scientific
databases have proved the high efficiency of the correction of
acetabular dysplasia in young children with varying degrees
of severity of the hip joint instability of dysplastic origin by
performing various modifications of Salter pelvic osteotomy,
Pemberton pericapsular acetabuloplasty, their combination
(Pembersal), and acetabuloplasty according to Dega and San
Diego [32-36]. However, the vast majority of these works
focused on the analysis of results by comparing the amount
of Al correction or the effectiveness of the methods used.
Moreover, the diagnostics of the radiographic anatomical
state of the hip joint was performed according to existing
international classifications, which presented only the degree
of the impaired relationship between the proximal epiphysis
of the femur and the acetabulum and did not imply a possible
variant of the deformity of the latter [8, 9, 37-40]. For example,
Dello Russo and Candia Tapia reported that Pemberton
pericapsular acetabuloplasty had greater corrective potential
than the author's Salter surgery [37]. Similar data were
demonstrated by Ezirmik and Yildiz [38]. Gharanizadeh
et al., having comparatively analyzed the efficiency of
the Salter surgery modified by Kalamchi and the classical
Pemberton acetabuloplasty, revealed no significant difference
in the results and concluded that these corrective methods
of pelvic osteotomies were equally effective [40]. However,
in the author’s version of the Salter surgery, as well as in
various modifications, the autograft was taken from the iliac
wing to replace the diastasis after correction and did not
significantly affect the height of the hemipelvis, which was
not noted in the modified Salter surgery using an autograft
from the femur, which results in the formation of a secondary
deformity such as a significant elongation of the hemipelvis,
and this, in our opinion, cannot but affect the frontal and
sagittal spinopelvic ratios in the long term. In our opinion, this
technique can be applied to a limited extent in the surgical
treatment of pediatric patients with bilateral dysplastic
pathology of the hip joint.

According to literature data, AD is affected by surgeries
aimed at changing its shape, such as various types of
acetabuloplasty [2-4, 41]. However, in the above studies,
the choice of the pelvic osteotomy technique did not depend
on the indicators of the radiographic anatomical structure
of the acetabulum, in particular on the AD, but apparently
on the preferences of the operating surgeon, which to some
extent reduces their scientific value. To date, we have found
the only work that presents the algorithm for choosing
the pelvic osteotomy technique in different age groups
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of pediatric patients with hip dysplasia [18]. Venkatadass
et al. used the presence of primary dysplasia, namely, hip
subluxation or dislocation (i.e., absence of any treatment),
or residual defects in acetabulum development (i.e., patients
who underwent either conservative or surgical treatment)
as a criterion for choosing a pelvic osteotomy technique.
However, they only described the techniques of various
variants of reorienting pelvic osteotomy, including triple and
periacetabular osteotomy, and acetabuloplasty, and some
potential of these methods for use as surgical treatment
were noted. Compared with the present study, these previous
studies did not compare and analyze the advantages,
disadvantages, and efficiency of the methods used.

Study limitation

The study was restricted by the follow-up period and
the radiometry of the selected indicators. In the future,
comprehensive radiographic anatomical and clinical and
functional analyses of the state of both the hip joints and
vertebral—pelvic complex in these patients in the medium-
and long-term periods are planned.

CONCLUSION

The results of this study indicated that the proposed
differentiated approach to the selection of an appropriate
pelvic osteotomy technique in young children with hip
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