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RELATIVE OVERGROWTH OF THE GREATER TROCHANTER
AND TROCHANTERIC-PELVIC IMPINGEMENT SYNDROME
IN CHILDREN: CAUSES AND X-RAY ANATOMICAL CHARACTERISTICS
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Background. The formation of multiplanar deformities of the proximal femur, in most cases combined with hypertrophy
of the greater trochanter (relative overgrowth of the greater trochanter (ROGT)) and its high position relative to the
femoral head, up to the development of pelvic and pelvic spine syndrome (trochanteric-pelvic impingement), has been
considered one of the most common problems in the treatment of children with hip joint pathology of various etiologies.
Aim. The aim of this study was to determine the causes of and characterize the X-ray anatomical changes in children
with ROGT.

Materials and methods. This study is based on an analysis of the survey results of 350 children 3 to 17 years old with
an emerging high position of the greater trochanter due to various diseases of the hip joint. Details of the radiological
indicators characterizing the change in the growth of the greater trochanter relative to the head and neck of the thigh
were examined in 68 of these children (112 joints).

Results. Most often, hypertrophy of the greater trochanter was observed in children with the sequele of ischemic
disorders that occurred during the conservative treatment of hip dysplasia and developmental hip dislocation, as well as
due to previous hematogenous osteomyelitis. It was revealed that in the affected hip joints, there was a regular decrease
in the articulo-trochanteric distance index; simultaneously, TTD values, which characterize the isolated growth of the
greater trochanter, were almost the same in normal and pathological conditions (p < 0.05).

Conclusion. Damage to the growth plates of the pineal gland and neck of the femur of various etiologies was the reason
for ROGT formation. The X-ray anatomical changes include progressive shortening of the femoral neck. Moderately
pronounced in preschool-age children, they progress with the child’s growth and become the cause of chronic trauma
injuries of the components of the hip joint.

Keywords: hip joint; avascular necrosis; relative overgrowth of the greater trochanter (ROGT); trochanteric-pelvic
impingement (TPI); articulo-trochanteric distance (ATD).
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O6ocHoBanue. OfHa 13 Hanboee pacIpoCTPaHEHHBIX IPO6IeM ITPY JIeYeHNN JieTeil C pas/IMYHOI MaToJIorKelt Tasobey-
PEHHOrO CyCTaBa 3aK/II0YaeTCs B Pa3BUTUN MHOTOIIOCKOCTHBIX fedopMalmil MPOKCUMATIBHOTO OTAeTa OegpeHHOI
KOCTY, BK/IIOYAIONIVX runeprpoduio 6onbuioro Beprena (relative overgrowth of the greater trochanter, ROGT) — ero
BBICOKOE IIOJIOKEHNE OTHOCUTEIBHO TOTIOBKM Oefpa, BIUIOTh O PasBUTHUS BEPTEIbHO-TA30BOTO MMIIMHIXMEHT-CHUH-
mpoma (trochanteric-pelvic impingement, TPI) B ganbHeiiiem.

Ilenb — yTOYHUTH NPUUMHBI GOPMUPOBAHMA ¥ OXapaKTepM30BaTb PEHTTCHOAHATOMMUYECKME M3MEHEHNs y feTel
¢ runeptpodueit 6onpiroro Beprena (ROGT).

Marepuansl u Meroasl. HacToslee mccefoBaHe OCHOBAaHO Ha aHanu3e pe3ynpraToB obcmemoBaHus 350 pmereit
B Bo3pacTe oT 3 fjo 17 yeT ¢ popMuUpyromMMCcs BBICOKMM IIONOXKeHVeM GOJIBIIOro BepTela B pe3y/lbTaTe pas/IN4HBIX
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3abomeBaHNit TazobepeHHOro cycrasa. VI3 Hux y 56 gereit (112 cycTaBoB) MOAPOOGHO PacCMOTPEHBI PEHTIE€HOIOIN-
JecKye IOKasaTe/ly, XapaKTepysyoliyie Ii3MeHeHIe POcTa GOJBIIOro BepTelia OTHOCUTEIBHO TOTIOBKM U IIeiiKyu Oefpa.
Pesynprarbl. Hanbonee yacro rumeprpodus 601bpLIoro Beprena oTMedanach y feTell ¢ MOCTefCTBUAMM UIIeMyUde-
CKVIX HapyLIeHWil, BOSHUKIIMX NPV KOHCEPBATMBHOM JIEYeHVM AMUCIUIasUM Ta300efpeHHBbIX CYCTaBOB U BPOXKAEHHO-
ro BBIBMXa Oefipa, a Takoke BCJIEACTBYE NEPEHECEHHOTO IeMaTOeHHOTO OCTeOMUeENINTA. BhIABIeHa 3aKOHOMEPHOCTD
yMeHblIeHns B fuHamuke mokasarenst ATD (articulo-trochanteric distance) B mopaskeHHBIX Ta306eIpPEHHBIX CyCTaBax
(p < 0,05); mpu atom sHadenns BemmuuHbl TTD (trochanter-to-trochanter distance), xapakTepusyiolet U30MUpOBaH-
HBII1 POCT GOJIBIIOTO BepTela M B HOpME U NpYU MATONOTYM, IPAKTUYeCKU He oTnndamuch (p > 0,05).

3akmiovenne. [IpyunHamy GopMupoBaHus TunepTpoduy 60NIBIIOTO BepTena ABAETCA MIIEMUYecKoe MopaXkeHMe
30H pocTa snm¢usa U LIeViKu GeIpeHHON KOCTY PasIMYHON STHONOIUM. PeHTreHOaHaTOMMYeCKVe M3MeHEeHUA Xa-
PaKTepusyTCA IPOTpecCUPYIOIMM YKOPOUYEHMEeM IIeiiky Oefjpa: OTHOCUTEIBHO yMePeHHO BBIpa)KCHHBIE y JeTell
IOLIKOJIBHOTO BO3PacTa, C POCTOM peOeHKa OHM OOYC/IOBIMBAIOT XPOHMYECKYIO B3aMMHYIO TPaBMAaTMU3ALMI0 KOMIIO-
HEHTOB Ta300epPEeHHOr0 CyCTaBa.

KnroueBble cmoBa: Ta300epeHHBIN CYCTaB; aBaCKY/LIPHBIII HEKpO3 TONIOBKY Oefipa; ruiepTpodusa 60NbIIOro BepTena;

BepTeIIbHO—TaSOBbIﬁ[ VIMIMHPKMEHT-CUHAPOM; apTUKY/I0-TPOXaHTE€pHasA AVCTAaHINA.

Background

Since the early 2000s, increasing attention
in the specialized literature has been paid to so-
called femoroacetabular impingement, which is the
pathomechanical process of chronic trauma to the
acetabular rim and to the femoral head or neck.
Femoroacetabular impingement is considered one of
the main causes of pain and the development of early
coxarthrosis [1-3]. Research in this field has helped
distinguish other conditions, particularly extra-
articular conditions, that can cause mutual trauma
to the components of the hip joint and contribute
to the progression of the hip joint arthrosis. They
include ischiofemoral impingement, which is
abnormal contact between the lesser trochanter
and ischial bone; subspine impingement, which is
abnormal contact between the anteroposterior iliac
spine and the femoral neck during flexion; iliopsoas
impingement, which is abnormal mechanical
relationship between the iliopsoas muscle and the
acetabular labrum; and pectineofoveal impingement,
which is an abnormal relationship between the
medial synovial fold and acetabular labrum [4-6].

One of the most common problems in the
treatment of pediatric patients with various
disorders of the hip joint is the formation of
multiplanar deformities of the proximal femur,
such as hypertrophy of the greater trochanter,
which causes it to be positioned high in relation
to the femoral head. In English-language literature,
this condition is called “relative overgrowth of the
greater trochanter” (ROGT). In the process of the
child’s growth, biomechanical abnormalities of the
hip joint develop, which cause dysfunction of the
gluteal muscles, restriction of movement in the hip

joint, and, in some cases, progressive decentration
of the femoral head, which exacerbates the ratio
distortion in the hip joint. These conditions result
in lameness, as well as the development of pain
syndrome and coxarthrosis. In adult patients,
such clinical and radiological disorders develop
into a detailed pattern of known as “greater
trochanteric-pelvic conflict impingement.” Unlike
femoroacetabular impingement, early criteria for
diagnosing the trochanteric-pelvic conflict in
pediatric patients have not yet been formulated
(4, 5, 7-10].

In our study, we attempted to analyze the
prerequisites for the development of this pathological
condition. The frequency of ROGT in pediatric
patients, as well as the few publications on this
issue, indicate the relevance of the study.

We aimed to clarify the causes of the anatomical
changes visible on radiographs in pediatric patients
with ROGT and to characterize them.

Material and research methods

Archival material (patient records, radiographs,
computed tomograms) at the Turner Scientific
Research Institute for Children’s Orthopedics were
used to retrospectively study the development of hip
joints in 350 pediatric patients, aged 3 to 17 years,
in whom the elevation of the greater trochanter
resulted from various diseases of the hip joint. These
patients were treated in the department of hip joint
pathology from 2002 to 2017. The patients were
divided by age into two groups: group I included
156 preschoolers (aged 3 to 7 years), and group II
included 194 schoolchildren (aged 8 to 17 years).
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The inclusion criteria were (1) the formation
of multiplanar deformities of the proximal femur
with elevation of the greater trochanter, at which its
apex was located above the center of the femoral
head and (2) changes in the femoral neck structure
accompanied by its shortening.

Exclusion criteria included hip dislocation
at the time of examination; varus deformity of
the femoral neck (caput-collum-diaphyseal angle
of less than 120°); the consequences of surgical
interventions, injuries, rickets, and rheumatoid
arthritis; neurological disorders; and skeletal
systemic dysplasias.

Research methods have included assessment
of complaints, clarification of the medical
history, clinical examination in accordance with
established practice, and radiological examination
(radiography and computed tomography). In this
study, radiography and computed tomography
were used to evaluated typical indicators of the
hip joint, characterizing the shape, and size of the
pelvic and femoral components of the joint, as
well as their proportions (acetabular index, Sharp
angle, angle of the acetabular roof thickness, caput-
collum-diaphyseal angle, angle of the femoral neck
anteversion, Wiberg angle, and the degree of bone
coverage of the femoral head) [11]. The data obtained
were used for planning surgical intervention.

In all 350 patients observed, the ratio of the greater
trochanter apex to the center of the femoral head was
in the pathological range, which served as the main
criterion for inclusion in the study. For a detailed
analysis of the ongoing anatomical changes, we
studied additional indicators characterizing the
ratio of the femoral head and the greater trochanter
in the frontal view in 56 examined patients
(112 hip joints). The development of 48 (42.9%)
joints in them was normal (with unilateral lesion)
(Fig. 1).

These indicators included the following:

1) articulotrochanteric distance (ATD) — the
distance from the apex of the greater trochanter
to the upper pole of the femoral head (mm);

2) trochanter-to-trochanter distance (TTD) — the
distance from the apex of the greater trochanter
to the middle of the lesser trochanter along
a line parallel to the anatomical axis of the
femur. This indicator reflects the growth of the
greater trochanter and does not depend on the
growth of the epiphysis;

Fig. 1. Indicators characterizing the ratio of the femoral

head and the greater trochanter in the frontal view

(Mccarthy J.J., Weiner D.S., 2008, as amended) [12].

ATD — articulotrochanteric distance; LTA — lesser

trochanter-to-articular surface distance; TTD — trochanter-
to-trochanter distance

3) lesser trochanter-to-articular surface distan-
ce (LTA) — reflects the growth of the epiphysis
and the femoral neck and does not depend on
the growth of the greater trochanter.

Statistical analysis was performed in Excel 2016
(Microsoft Corporation, Redmond, WA, USA) and
Statistics 10 programs. The data obtained were
processed with statistical methods, including the
estimation of arithmetic mean and mean square
deviation. To evaluate the significance level of the
differences, the nonparametric Mann-Whitney
U test was used, with a confidence of at least
p < 0.05, and the correlation analysis was performed
with the Pearson test.

Examination results

In the patients of group I, the clinical pre-
sentation was poor, despite the stability of the hip
joint. There were minimal or no complaints. Typical
clinical manifestations of the emerging ROGT
with unilateral lesion were shortening of the limb
(0.8 £ 0.6 cm); the slight change in range of motion
in the joint; moderate limitation of hip abduction
(25° £ 5°); and, in 13 patients (8.3%), a weakly
positive Trendelenburg sign.

The patients of group II exhibited more
pronounced limb shortening (1.5+ 1.1 ¢cm) and
more restriction of hip abduction (10° £ 5°),
hip extension (5° £ 5°), and internal rotation
(20° £ 15°). The majority of patients of this group
(147 [76%]) complained of pain along the lateral
and posterolateral surface of the hip joint region
after physical exertion and in extreme positions
of abduction, extension, and rotation of the hip.
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the restriction of passive abduction of the thigh
during extension in the hip joint and almost normal

38 (10%) 5 (1.30%)

143 (40.90%)

63 (18%)

abduction during bending of the hip.

The patients’ life histories and radiographs

revealed the diseases that caused the proximal
femur deformity (Fig. 2).

These diseases included the following:

101 (28.90%) 1) consequences of the .fen?oral head 1schen?1c
necrosis as a complication of conservative
™ HJ dysplasia M SCFE treatment for hip dysplasia and congenital
: gig&igﬁggz W Other causes dislocation of the hip in 143 (40.9%) of all the
) _ o . . . patients (Fig. 3);
Fig. 2. Nosological distribution of patients in this 2) effects of hematogenous osteomyelitis (septic

study. H] — hip joint; SCFE — slipped capital femoral
epiphysis

An impingement test in the hip joint yielded
positive results in 109 patients (56%), and a positive
Trendelenburg sign was noted in 157 (81%). Patients
with bilateral lesions exhibited hyperlordosis of the
lumbar spine, and the gait had become waddling.
Of patients older than 15 years, 17 (9% of group II)

arthritis) in 101 (28.9%) of all patients. These
101 patients included those who had been
exposed to intrauterine infections and those
who underwent surgical interventions in the
first year of life for congenital heart defects,
esophageal atresia, intestinal obstruction, and
tracheoesophageal fistula, all complicated by
infection of the hip joints (Fig. 4);

had a positive “gear-stick” sign, which indicated 3) Perthes disease with total and subtotal lesions of

a

Fig. 3. Radiographs of patient Sh. at the ages of 1 year, 2 months (a), 3 years, 9 months (b), and 11 years (c). Formation of

multiplanar deformity of the proximal femur with a high position of the greater trochanter after avascular necrosis of the

femoral head (on the right, Kalamchi and MacEwen class IV; on the left, Kalamchi and MacEwen class II). The patient
had a history of conservative treatment for congenital bilateral dislocation of the hip

. 1 auenshteyn

a b

Fig. 4. Radiographs of patient J. at the age of 7 years: frontal view (a) and Lauenstein view (b). Hematogenous
osteomyelitis resulted in multiplanar deformity of the proximal femur with a high position of the greater trochanter
on the left
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Fig. 5. Radiographs of patient G. at the age of 4 years: frontal view (a) and Lauenstein view (b). The emerging high

position of the greater trochanter on both sides and dystrophic changes in the femoral neck are visible. A radiograph

taken when the patient was 3 years of age had shown manifestations of transient synovitis of the hip joints after an acute
respiratory viral infection

the epiphysis in 63 (18.0%) of all the patients.
These patients had not received treatment or had
a disease out of bed with the development of coxa
plana at the end of the disease course;

4) consequences of slipped capital femoral epiphysis
in 38 (10.9%) of all the patients. The elevation
of the greater trochanter resulted both from
a residual shift of the femoral head epiphysis
posteriorly and downwards and from early
closure of the growth plate during the course of
the disease;

5) other reasons were noted in 5 (1.3%) of all the
patients. These patients had an unspecified or
rare cause of lesions of the hip joints, such as
that resulting from the use of extracorporeal
membrane oxygenation method in the neonatal
period [13] (Fig. 5).

Radiographic findings

The radiographic pattern in the patients in
this study depended mainly on the nature of
the primary disease. In cases of hip dysplasia,
radiographs revealed a deficiency in coverage of
the femoral head with the acetabulum (a decrease
in the degree of bone coverage and the Wiberg
angle), a change in the caput-collum-diaphyseal
angle, and the angle of anteversion of the femoral
neck; in some cases, thickening of the acetabular
roof was noted. In cases of Perthes disease, the
radiological indicators of the joint stability showed
deterioration, primarily because of deformation of
the femoral head (namely, coxa magna and coxa
plana). More diverse and often gross deformities of
the femoral head and neck were noted in cases of
septic arthritis.

Despite the diversity of the diseases in these
patients, the radiological abnormalities were
similar; in particular, the ratios of the greater
trochanter apex to the center of the femoral head
were in the pathological range. In view of these
findings, we examined in more detail the indices
characterizing changes in the growth of the greater
trochanter in relation to the femoral head and
neck. To clarify the dynamics of changes in the
radiological parameters of the proximal femur,
we analyzed digital radiographs of 56 patients
(112 joints), performed with proper scaling and
with the use of a calibrator to obtain the correct data
(Fig. 6).

According to the literature, the position
of the greater trochanter apex with respect to
the center (C) of the femoral head in pediatric
patients is normally from 5 mm above the center
of the femoral head to 15 mm below it [14]. Our
measurements revealed that the ATD values, which

- ATD

T

. LTA

Fig. 6. An example of radiographic analysis of indicators

that characterize changes in the position of the greater

trochanter in relation to the femoral head and neck. ATD —

articulotrochanteric distance; LTA — lesser trochanter-to-

articular surface distance; TTD — trochanter-to-trochanter
distance
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Table 1
Values of ATD, TTD, and LTA in the patients in this study
Normal Pathological
Indicator Groups
All patients Preschoolers | Schoolchildren | All patients Preschoolers | School children
ATD: M + SD 19.0 +3.2 208+ 1.3 18.0 +3.5 -0.2 + 8.9% 5.1+ 5.5% (-)2.3£9.2%
(in mm; (9.5-26.6) (17.9-23.2) (9.5-26.6) | ((-)22.4-14.0) | ((-)3.8-11.4) | ((-)22.4-14.0)
min-max)
TTD: M + SD 504 +13.4 35356 55.1 +11.5 50.6 + 13.9 35.6 £ 4.5 56.7 + 11.7
(in mmy; (28.8-72.6) (28.8-42.7) (33.6-72.6) (30.3-70.5) (30.3-43.9) (33.1-70.5)
min-max)
LTA: M + SD 68.9 +£13.5 56.3 +6.3 72.8 +12.8 50.4 £ 10.2* 41.8 +6.1% 54.0 £ 9.5*
(in mm; (49.6-89.8) (49.6-65.6) (50.8-89.8) (34.8-73.5) (34.8-51.0) (37.8-73.5)
min-max)

Note. ATD — articulotrochanteric distance; LTA — lesser trochanter-to-articular surface distance; TTD — trochanter-to-trochanter
distance. * Differences in ATD and LTA between the norm and in pathological conditions were significant (p < 0.05).
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Fig. 7. Graph of articulotrochanteric distance (ATD), trochanter-to-trochanter distance (TTD), and lesser trochanter-
to-articular surface distance (LTA), depending on age, for normal hip joints. Circles represent normal ATD; squares
represent normal TTD; and triangles represent normal LTA
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Fig. 8. Graph of articulotrochanteric distance (ATD), trochanter-to-trochanter distance (TTD), and lesser trochanter-to-
articular surface distance (LTA), depending on age, for injured hip joints
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were 19.0 £ 3.2 (9.5 to 26.6) mm in our patients,
almost did not change with age (Table 1).

The TTD and LTA values normally increase with
age from 28.8 to 72.6 mm and from 49.6 to 89.8 mm,
respectively. These indicators change synchronously,
depending on the child’s age (p > 0.05; Fig. 7).

In group I of our patients, the average ATD
values were 5.1 £5.5; the TTD values were
35.9 + 4.5; and the LTA values were 41.8 + 6.0 mm.
The TTD and LTA values reflect moderately severe
pathological changes; in most cases, the ATD values
in this group were within the normal range of values
(Fig. 8; Table 1).

In group II, the same changes were observed in
the studied parameters; however, the radiological
changes were more pronounced, especially in
patients older than 10 years. The ATD values
were (-)2.3 £9.2 mm; the TTD values were
45.7 £ 11.7 mm; and the LTA values were
54.0 £ 9.5 mm (see Fig. 8, Table 1).

In a normal hip joint, LTA is numerically larger
than the other indicators. With severe ROGT,

30
20 g—o—

O
L <o

Fig. 9. Radiograph of patient B. at the age of 13 years.
The condition was diagnosed after conservative
treatment of congenital bilateral hip subluxation, which
resulted from aseptic necrosis of the femoral head and
neck. The position of the greater trochanter is high.
The trochanteric-pelvic conflict was caused by severe
anatomical anomalies, and the patient had a typical
clinical presentation and pain

10

-10
-20
-30

Lodiiied

18

Age (years)

¢ Normal ATD
—— Linear (normal ATD)

e ATD pathology
— Linear (ATD pathology)

Fig. 10. Graphs of the changes in the articulotrochanteric distance (ATD) in normal and pathological conditions,
depending on age
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Linear (normal TTD)

- TTD pathology
—— Linear (TTD pathology)

Fig. 11. Graphs of the changes in the trochanter-to-trochanter distance (TTD) in normal and pathological conditions,
depending on age
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the ATD value was negative, and the TTD values
became larger than the LTA values. Figure 9 shows
that this was characteristic of adolescents with
deformity established by the end of growth.

Of the patients with an ATD of 0 or less,
87% exhibited a positive Trendelenburg sign.
These patients later demonstrated clinical signs of
trochanteric-pelvic conflict, such as pain during
abduction, extension, and rotation of the thigh.
In comparison with ATD values in normal children,
those in children with pathological conditions
demonstrated a pattern of decrease, with changes
in the child’s growth in the affected hip joints
(Fig. 10).

In such cases, the TTD values characterizing the
isolated growth of the greater trochanter in both
normal and pathological conditions were similar
(p > 0.05; Fig. 11).

The data obtained confirm that true ROGT as
such does not occur; its epiphysial plate remains
intact; and there is only a slowdown in the
longitudinal growth of the femoral neck.

Discussion

The normal formation of the proximal
femur is ensured by a genetically programmed
complementary function of three growth zones:
namely, the femoral head epiphysis, the upper edge
of the femoral neck, and the greater trochanter [15].
An adverse effect on any of these growth zones
disrupts normal development of the proximal
femur. Regardless of the underlying disease, the
mechanism of the deformity development is similar.
As a result of damage, growth in one section of
the bones is inhibited, whereas growth in the
other continues normally, which in turn results
in multiplanar deformities of the proximal femur.
The most vulnerable areas of a child’s hip joint are
the epiphyseal and upper cervical growth zones,
inasmuch as those parts of the femur are supplied
with blood from the medial and lateral arteries that
surround the femoral bone and are enclosed in
a joint capsule. The blood supply and the function
of the extracapsular growth zone of the greater
trochanter, in contrast, are not impaired, and it is
formed correctly.

In our observations, the deformity developed
most commonly as a result of complications in
the treatment of hip dysplasia and congenital

dislocation of the hip. According to the literature
and our own observations, only relatively mild
lesions corresponding to Kalamchi and MacEwen
class I osteonecrosis, are not accompanied during
growth by the deformation of one femoral neck or
the other and by ROGT [9, 10, 15, 16]. In practice,
the Kalamchi and MacEwen classification of
osteonecrosis can be used to predict the development
and type of the proximal femur deformity.

Anatomical and biomechanical disorders in the
hip joint with ROGT involve the convergence of
the attachment points of the gluteal muscles, which
leads to a decrease in their contractility, impaired
function of the gluteal muscles in relation to body
weight, and an increase in contact pressure on
the articular surfaces. Clinically, this is manifested
by fatigue during walking and by progressive
Trendelenburg gait [17, 18]. The process of
deformation occurs gradually, over a long time, and
is characterized by a progressive course. A decrease
in the distances between the greater trochanter, the
cartilaginous acetabular rim, and the iliac bone
leads to mechanical conflict, first during abduction
and extension of the thigh and, in severe cases, in
the middle position [19, 20]. The elevation of the
greater trochanter in a child serves as an anatomical
substrate for the development of the trochanteric-
pelvic impingement syndrome, which is a complex
of chronic trauma to the greater trochanter and the
cartilaginous acetabular rim, accompanied by gluteal
muscle dysfunction, impaired gait, and pain. In our
patients, the clinical presentation of trochanteric-
pelvic impingement syndrome was characteristic in
patients older than 10 years and necessitated radical
surgical intervention.

Conclusion

1. The reason why the greater trochanter becomes
elevated in pediatric patients is ischemic damage
to the growth zones of the epiphysis and the
femoral neck; such damage has various causes.
Radiographic anatomical changes consist of
a progressive shortening of the femoral neck
and constant growth of the greater trochanter,
which does not differ significantly between
normal hips and those with pathological
conditions.

2. The process of elevation of the greater
trochanter without destabilization of the joint
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in preschool pediatric patients is characterized
by few clinical symptoms or signs and relatively
mild radiographic anatomical changes. By the
time clinical manifestations emerge in school-
age patients in the form of gait disorder and
pain, the elevation of the greater trochanter is
already causing chronic mutual trauma to the
components of the hip joint.

3. All pediatric patients who have a history of
ischemic necrosis of the proximal femur, even
without signs of impaired stability of the hip
joint, must be monitored so that the emerging
deformity can be corrected, if necessary, at the
optimal time.
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