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BACKGROUND: Currently, the number of adolescents with terminal stages of coxarthrosis of various origins who under-
went total hip joint arthroplasty has increased, as the use of modern implant models with a long service life has narrowed the
age limit and expanded the indications for this intervention.

AIM: This study aimed to assess the effectiveness of total hip arthroplasty in adolescents with stage 3 coxarthrosis caused
by acute hematogenous osteomyelitis.

MATERIALS AND METHODS: The study analyzed preoperative data and postoperative clinical, radiological, and func-
tional examination data of 40 patients aged 13-18 (15 + 1.2) years with stage 3 coxarthrosis caused by acute hemato-
genous osteomyelitis. The study group was composed of 21 (52.5%) boys and 19 (47.5%) girls. The control group consisted
of 32 patients with stage 3 post-traumatic coxarthrosis, aged 12-18 (15.4 + 1.7) years, of which 14 (43.75%) were girls and
18 (56.25%) were boys.

RESULTS: The long-term functional results were evaluated using the Harris hip score (14). The average Harris hip scores
before and after arthroplasty were 44.87 + 5.65 and 80 + 7.61 (p < 0.05), respectively. In the comparison group, the mean
Harris hip scores before and after surgery were 33.73 + 4.28 and 89.47 + 5.60 points, respectively (p < 0.05). The postopera-
tive follow-up duration was 5 + 3 M + SD (95% confidence interval) years. No complications were observed in the early and
late postoperative periods.

CONCLUSIONS: In adolescents, total hip arthroplasty is an effective surgical treatment for complications of acute hema-
togenous osteomyelitis. It quickly provides attainable, stable, and favorable outcomes, which improve the quality of life and
social adaptation of adolescents.
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Haw onbiT ToTanbHOro 3HA0NPOTE3UPOBAHUA
Ta3obepeHHOro cycTaBa y NoApOCTKOB

C NocNeACTBUAMM OCTPOro reMaToreHHoro
0CTeoMMUeNuTa

© X.[. Umomos', B.E. Backos', B.A. Hesepos' 2, .11 Boptynés'

! HaumoHanbHbIM MeAULIMHCKAN UCCe10BaTeNbCKUI LIGHTP AETCKO TpaBMaTonorum 1 optoneamn umenn .. TypHepa, CankT-MeTepbypr, Poccus;
2 CeBepo-3anafiHblil FOCYAapCTBEHHbIN MEANLIMHCKMIA YHNBepcuTeT uMeHn W.N. Meunmkosa, CankT-Metepbypr, Poccua

ObocHosaHue. B HacToALLee BpeMA Y NOAPOCTKOB C TEPMUHANBHBIMU CTaAMAMU KOKCApPTPO3a pas/IMMHOro reHesa Bce
LUMpe NPUMEHSAIOT TOTaNbHOE HA0MPOTE3NPOBaHNE Ta306e4PEHHOr0 CyCTaBa, Tak Kak C NoABNEHUEM COBPEMEHHBIX Moje-
nei MMNNaHTaToB, 06/1afaloLLMX BICOKMMU TEXHUYECKUMM XapaKTepPUCTUKaMU, YMEHBLIMAUCH BO3PACTHbIE OrpaHUYEHMA
W YBEIMYMANCH NMOKa3aHMA K faHHOMY BMeLLaTeNbCTBY.

Llene — oueHMTL 30 PEKTUBHOCTL TOTANLHOMO 3HAOMPOTE3NPOBAHWA Ta306e4peHHOr0 CycTaBa y NOAPOCTKOB C KOKCap-
Tpo3oM Il cTaguu, pasBMBLUMMCA BCeCTBME OCTPOr0 reMaToreHHOro 0CTEOMUENUTA.

Mamepuanel u Memodbl. [lpoaHann3npoBaHbl AaHHbIE NPeA- W NOCNE0NepaLyoHHOr0 KIMHUKO-PEHTIEHOIOMMYECKO-
ro n GyHKLMOHanbHoro obcnenosanua 40 naumeHTos B Bo3pacTe oT 13 Ao 18 net (B cpeaHeM — 15 £ 1,2 ropa), cTpa-
Aaowwmx KokcapTposoMm Il ctagum, paseuBLUIMMCA BCNeACTBME OCTPOro rematoreHHoro octeomuenuta. M3 40 (100 %)
naupenToB 21 (52,5 %) — Manbumkm n 19 (47,5 %) — neBouku. B KoHTponbHYl0 rpynny Bowsn 32 naumeHTa ¢ nocT-
TpaBMaTM4eCKUM KoKcapTpo3oM IIl ctagmu. BospacT naumeHToB KOHTPONLHOM rpynnbl coctaun oT 12 o 18 net (B cpen-
Hem —15,4 + 1,7 ropna). U3 32 (100 %) naumentoB 14 (43,75 %) — neBoukn, 18 (56,25 %) — ManbymKm.

Pesynemamel. OTAaneHHble QyHKLMOHaNbHbIE pe3ynbTaTbl OLEHEHbI C MCMO/b30BaHWEM LWKanbl Xappuca (Harris
Hip Score). CpegHve 3HaueHusa wwkanbl Harris Hip Score y mauueHTOB OCHOBHOW rpynnbl 40 OMepaLuu COCTaBMAM
44,87 + 5,65 6anna, nocne aHgonpotesvpoBaHua — 80 + 7,61 6anna (p < 0,05). Y naumeHToB B rpynne cpaBHeHUA cped-
Hui 6ann no Harris hip score go onepauum coctasun 33,73 + 4,28, nocne sngonpoTesupoBanua — 89,47 + 5,60 (p < 0,05).
Cpoku nocneonepauuoHHoro Habmogesna — ot 1 no 8 net (B cpegHeM — 5 net). OcnoXHeHU paHHero 1 No3aHero no-
C/leonepaLmMoHHoOro neproa He Habnoaanock.

3aknoyerue. ToTanbHOE 3H40NPOTE3MUPOBaHME Ta306eAPEHHOMO CycTaBa Yy NOAPOCTKOB C NOCEACTBUAMM OCTPOrO re-
MaTOreHHOro 0CTeOMMeNUTa ABNAETCA 3PEKTUBHBIM METOA0M XMPYPrMYECKOr0 NIEYEHUA, TaK KaK AaHHbIA MeTo[, No3Bo-
NAET B KOPOTKME CPOKU U Ha 4/INTENbHOE BPEMA BOCCTAHOBMUTb YTPaUeHHYH0 GYHKLMIO HUMKHEN KOHEUYHOCTH, YTO YlyuLuaeT
KauecTBO U3HW W COLMaNbHYI0 afanTaumio NoapocTKa.

KnioueBble cnoBa: Ta3o6epeHHbIN CyCTaB; NOAPOCTKM; TOTA/IbHOE 3HA0NPOTE3UPOBAHUE; KOKCApPTPO3; OCTEOMUESUT.
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BACKGROUND

Acute hematogenous osteomyelitis is one of the major
urgent problems of pediatric surgery, with a frequency
of 6%-12% among pediatric surgical diseases [1-3].
One of the most severe and disabling complications of
acute hematogenous osteomyelitis includes purulent
coxitis, accompanied by bone tissue destruction with
femoral and pelvic bone growth zone damages, leading
to hip joint functional destabilization and suppression
(up to complete loss) [4, 5]. Orthopedic complications
(dislocations, deformities, limb shortening, contractures,
and ankylosis of large joints) are registered in 31%-71%
of acute hematogenous osteomyelitis cases [6, 7I.
Orthopedic treatment of children with acute hematogenous
osteomyelitis consequences consists in restoring not only
the support function and axis of the lower limb, but also
the range of motion of the hip joint. Treatment should be
started with restoration of disturbed ratios in the hip joint,
only after the limb axis correction in patients with lower
limb lesions due to acute hematogenous osteomyelitis
8, 91.

Choice of surgical treatment method for hip joint func-
tion restoration in adolescents with acute hematogenous
osteomyelitis consequences has been and remains a dif-
ficult task for pediatric orthopedics. This is due to a wide
variety of sepsis-induced deformities. Reconstructive, pal-
liative, and radical surgeries are performed to restore
the lower limb supportive ability. Some authors perform
open-access reconstructive surgical interventions, with
arthrotomy, and others perform it in a closed way using
external fixation devices if the hyaline cartilage of the ar-
ticular surfaces of the hip joint is preserved [10, 111. In case
of a complete death of the hyaline cartilage of the femoral
head and/or the acetabulum, arthroplasty of the hip joint
is performed using various interposing pads (auto-, allo-,
xenopads, and other origin). However, long-term study re-
sults revealed the inability of these interventions to fully
restore the lost hip joint function [12]. Currently, total hip
arthroplasty is increasingly used in adolescents with ter-
minal stages of coxarthrosis of various origins since age
restrictions have decreased and indications for this inter-
vention have increased due to the emergence of modern
models of implants with high technical characteristics
[13-17]. To date, only a few publications in literature fo-
cused on hip arthroplasty in adolescents with acute he-
matogenous osteomyelitis consequences [12], which em-
phasizes the relevance of studies on total hip arthroplasty
efficiency in this category of patients.

This work aimed to evaluate total hip arthroplasty
efficiency in adolescents with stage Il coxarthrosis de-
veloped as an acute hematogenous osteomyelitis conse-
qguence.
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MATERIALS AND METHODS

The study included 40 patients (40 hip joints) who
underwent 40 total hip arthroplasty surgeries for secondary
coxarthrosis in the terminal stage, which developed as
a result of acute hematogenous osteomyelitis (main group),
on 2008 to 2018 in the department of hip joint pathology of
the H.Turner National Medical Research Center for Children’s
Orthopedics and Trauma Surgery of the Ministry of Health
in Russia. The patients’ age ranged from 12 to 18 years (on
average 15 £ 1.2 years). Of 40 patients, 21 (52.5%) were
males and 19 (47.5%) were females. A clinical comparison
group was formed to compare the results, consisting of
32 patients (32 hip joints) with stage Ill post-traumatic
coxarthrosis without gross anatomical and functional
changes in the hip joint and lower limb as a whole. The age of
patients from the control group ranged from 12 to 18 years
(on average 15.4 + 1.7 years). Wherein, 14 (43.75%) were
female and 18 (56.25%) were male.

Inclusion criteria for participants include age from 12 to
18 years, clinical and radiological signs of stage Ill secondary
coxarthrosis, absence of systemic and genetic diseases,
voluntary informed consent of patients and their parents for
study participation, and absence of inflammatory processes
for >2 years. Exclusion criteria for study participants include
age under 12 and over 18 years, presence of neurological,
systemic, and genetic diseases, and refusal to complete the
informed consent form for study participation.

Clinical, radiation, electrophysiological, and statistical
research methods were used. The clinical examination
included goniometry, limb length measurement, and gait
assessment. All patients completed the Harris hip score
guestionnaire to objectify complaints and obtain the most
complete information about hip joint functional status [18].
The Oswestry scale was used to assess dysfunction and pain
in the lumbar spine. X-ray examination methods included
X-ray imaging of the hip joints in anteroposterior projection
and computed tomography, as well as panoramic X-ray
imaging of the lower extremities in upright position before
and after surgery. X-ray control was performed before
surgery and at 3, 6, and 12 months after surgery, and then
once every 1.5-2 years. The electrophysiological method
of research consisted surface electromyography, which
enabled condition assessment of such muscles of the hip
joint area as m. rectus femoris, m. adductor longus, and
m. gluteus medius. Electromyography results in patients of
both groups were compared with healthy children results.

Statistical analysis was performed using Excel 2010 and
Statistical Package for the Social Sciences v.23 software,
developed by International Business Machines (USA). Arith-
metic means (M), standard deviations (SD), and median (Me)
with quartiles (25%-75%) were calculated. Comparison
between groups was performed using the nonparametric
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Mann-Whitney U test. Analysis within the study groups was
performed using the Wilcoxon test. The result was consid-
ered statistically significant at p < 0.05.

All patients underwent total cementless endoprosthetics
from the Gibson-Kocher approach. Main group patients were
distributed into two subgroups depending on the method of
total joint replacement. The subgroup 1 consisted of 17 pa-
tients (42.5%) with pathological hip dislocation, whose
arthroplasty was combined with T. Paavelainen osteotomy of
the greater trochanter. The subgroup 2 consisted of 23 pa-
tients (57.5%), whose joint ratios were not impaired and
who underwent total arthroplasty according to the standard
technique, the same as all patients in the comparison group.

In the main clinical group, components of endoprosthesis
were implanted, namely acetabular component Bicon
Plus (Smith&Nephew) to 39 (97.5%) patients, acetabular
component Plasmafit (BBraun Aesculap) to 1 (2.5%) patient;
femoral component SL Plus (Smith&Nephew) to 31 (77.5%)
patients, Metha (BBraun Aesculap) to 1 (2.5%) patient,
and femoral component Wagner Cone (Zimmer Biomet) to
8 patients (20%). As a friction pair, an insert made of high
molecular weight polyethylene and a ceramic head was used
in 16 (40%) cases, Oxinium head in 14 (35%) cases, and
cobalt-chromium head in 9 (22.5%) cases. The acetabular
component Bicon Plus (Smith&Nephew) was implanted
in 17 (53.1%) patients and Plasmafit (BBraun Aesculap)
was used in 15 (46.9%) patients in the comparison group.
Constructs from the femoral components were used, namely
SL Plus (Smith&Nephew) implanted to 15 (46.8%) patients,
BiContact (BBraun Aesculap) implanted to 9 (28.1%) patients,
Metha (BBraun Aesculap) implanted to 6 (18.7%) patients,
and Wagner (Zimmer Biomet) implanted to 2 (6.25%) patients.
The model and design of the aforementioned components
of endoprostheses made by listed manufacturers were
individually selected for patients of the main and comparison
group depending on the specific anatomical situation.
All components were implanted without the use of bone
cement. Thus, no significant differences were found in the
constructions and fixation method in both study groups,
which enabled the conduction of adequate comparative
analysis of surgical treatment results.

RESULTS

Upon clinic admission, main complaints in all patients
of the main group were pain in the area of the affected hip
joint and the lumbosacral spine and impaired gait in the form
of lameness, as well as a pronounced dysfunction of the
hip joint and a vicious position of the lower limb. The mean
Harris hip score was 44.87 + 5.65, and the Oswestry scale
score was 26 + 14.02. Moreover, lumbosacral spinal pain
prevailed over hip joint pain (Harris hip score of 48 + 4.45
and Oswestry score of 40.35 + 4.45) in patients of the
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subgroup 1, which, in our opinion, was due to compensatory
pelvic torsion caused by the complete separation of the
articular surfaces of the femoral head and the acetabulum.
Concurrently, the opposite situation was noted in patients
of the subgroup 2, where hip joint pain prevailed (Harris
hip score of 40+ 4.05 points and Oswestry score of
15.52 + 6.50 points).

The study of anamnestic data revealed that 18 (45%) pa-
tients received a conservative treatment during the course of
acute hematogenous osteomyelitis. It consisted of antibiotic
and detoxification therapy, physiotherapy procedures, and
limb immobilization. Surgical treatment was performed in
12 (30%) patients. Femoral epimetaphysis osteoperforation
was performed in four cases, abscess opening and drainage
in four cases, and joint puncture in two patients, including
phlegmon opening in one case. At an older age, 38 patients
(95%) underwent various reconstructive surgical interven-
tions (corrective osteotomy of the hip; greater trochanter
pull-through; pelvic osteotomy [Chiari, Salter, double, and
triple]; and arthroplasty with demineralized osteochondral
allocaps) to restore the congruence of articular surfaces
and stabilize the hip joint due to development of pathologi-
cal subluxation or dislocation of the hip and/or multiplanar
deformities of the proximal femur.

The main complaint of all patients in the comparison
group was persistent pain in the hip joint and a pronounced
range of motion limitation. The average Harris hip score
was 33.73 £ 4.28. In addition, three patients complained of
recurrent lumbosacral spinal pain. The mean score on the
Oswestry scale was 13 + 2.64. Anamnesis data revealed
that the cause of terminal stage development of coxarthrosis
was trauma (femoral neck fracture as a result of catatrauma
in 25 patients [78.1%] and sports trauma resulting in aseptic
necrosis of the femoral head in 7 patients [21.8%]) in all
patients in the comparison group.

Clinical examination of patients in both groups was
performed according to the scheme generally accepted for
this category of patients, namely visual gait assessment,
limb length and hip circumference measurement, and
goniometry.

A visual gait assessment stereotype in patients of the
main group revealed gross disorders, which primarily
depended on hip joint contracture fixed in a physiologically
disadvantageous position and a pronounced limb shortening.
All patients in the comparison group also had gait disorders
in the form of lameness, but manifested a lesser extent,
which was caused by hip adduction contracture, pelvic
torsion, and decreased lower extremity hauling phase period
with load inversion on the parts of the foot. The value of
relative lower limb shortening in patients of the main group
averaged 4.1+ 1.90 cm, whereas that in the comparison
group was 2.35+1.57 cm (p<0.05). A quantitative
assessment of muscle hypotrophy in the hip joint area
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revealed that thigh circumference was less on average by
50% than on the contralateral side in patients of the main
group. In addition, hypotrophy of the thigh muscles averaged
no >25% in patients of the comparison group. Moreover,
all patients of the main group had multiple postoperative
scars along the lateral, anterior, and posterior surfaces of
the hip joint, as well as the thigh in its middle and lower
thirds. Results of goniometry in patients of both groups are
presented in Table 1.

Based on Table 1, patients in both groups had clinical
signs of significant joint dysfunction (grade V).

Radiation examination revealed signs of stage III
deforming coxarthrosis in patients of both groups, which
was expressed in patients of the main group subgroup 1
as a gross deformity of articular surfaces of the femoral
head and acetabulum in combination with their complete
separation. Gross deformity of the pelvic and/or femoral
joint components with a total narrowing of joint space
and osteophytes was noted in patients of the main group
subgroup 2. The femoral component was deformed to
a greater extent, and acetabular deformities were of
a secondary nature and manifested mainly as marginal
osteophytes in all patients in the comparison group.

Table 2 presents the data of superficial electromyography
of the main muscles of the hip joint.

As a comparison, data obtained in healthy patients
of this age were used, which are 352.6 + 60.3 pV for
m. gluteus medius, 253 + 51.6 pV for m. adductor longus,
and 387.3 + 54.7 pV for m. rectus femoris. Table 2 shows
that a typical change in electrogenesis of the aforementioned
muscles decreased by 40%-60% of the age norm in patients
of the main group. Apparently, this is associated not only
with pain and gross dysfunction of the joint, but also with
repeated surgical interventions on the hip joint components
and traumatic effects on its muscular apparatus. The average
amplitude of electrogenesis potentials of the studied muscles
on the affected side was reduced by 20%-35% of the age
norm in patients of the control group.

Table 1. Goniometry data of patients of both groups before surgery

Val 9 (2) 2021
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Clinical and functional results were assessed no earlier
than 24 months after surgical treatment.

Patients of both groups noted complete pain relief in the
affected hip joint area. The mean Harris hip score in patients
of the main group subgroups 1 and 2 was 83.65 + 6.49 and
77.57 +7.22, respectively, which did not significantly differ.
The mean Harris hip score was 89.47 + 5.60 in patients
of comparison group (Fig. 1). According to the intergroup
statistical analysis (questionnaire survey on a specialized
scale), no significant differences were found in the functional
state of the hip joint.

Nevertheless, lumbosacral spinal pain (mean score on
the Oswestry scale 14.75 + 5.84) persisted in a number
of patients in the main group, which, in our opinion, was
associated with the operated lower limb residual shortening.
Time changes in the affected limb shortening, before and
after surgery in patients of the main and control groups,
were analyzed (Fig. 2).

As a result of comparison between the shortening
magnitude of the affected limb before and after surgery,
statistically significant differences were revealed in patients
of the study groups (p < 0.001 and p < 0.001, respectively).
The magnitude of the lower limb relative shortening before
the surgery was 2.35 + 1.57 cm and 0.47 + 0.55 cm after
the surgery in patients of the control group; 3.80 + 0.95 cm
before and 1.76 + 1.01 cm after surgery in patients of the
main group subgroup 1; and 3.58 + 1.10 cm before and
1.79 + 1.10 cm after surgery in patients of the main group
subgroup. Accordingly, shortening amount in patients of
the control group decreased by 80% after surgery. It was
possible to reduce the amount of shortening by 53.68% in
patients of the main group subgroup 1 and 50% in patients
of the main group subgroup 2.

One patient in the comparison group had lumbosacral
spinal pain that arose after intense physical exertion.

A visual gait analysis revealed that 36 patients (90%) of
the main group had lameness, which directly depended on the
amount of operated lower limb shortening and paraarticular

Movement nature
(from the middle position — 0°)

Main group patients (M + SD)
Me (25%-75%)

Comparison group patients
(M £ SD)

Me (25%-75%)

subgroup 1 subgroup 2
Flexion, deg. 36.41 +10.17 21.48 +11.09 31.43+11.61
40 [25-44] 20 [14-30] 30 [20-41]
Extension, deg. 7.47 + 4.41 1.87 +2.39 3.33+4.04
10 [5-11] 0 [0-5] 0 [0-6]
Abduction, deg. 459+70 7+5.25 3.60 + 4.59
4 [0-5] 8 [0-10] 2 [0-5]
Internal rotation, deg. 9.93+6.18 6.43+52 6.80 +5.78
8 [5-15] 6 [0-10] 5 [0-10]
External rotation, deg. 11.94 +7.24 1.83 £ 3.65 937+7.10
15 [5-15] 0 [0-1] 10 [5-12]
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Table 2. Amplitude of electrogenesis of the main muscles of the hip joint in patients of both groups before surgery

Main group patients
M+ SD Comparison group

patients, M + SD Healthy children, M + SD

Muscles under study Me (25%-75%)

Me (25%-75%)

Me (25%-75%)

subgroup 1 subgroup 2
M. gluteus medius, pV 195.29 + 47.11 119.72 + 22.24 260 + 66.47 352.6 + 60.3
191 [178-226] 116 [99-133] 273 [202-307] 370 [298-401]
M. rectus femoris, uyV 243.50 + 46.92 174.39 + 37.44 301 +78.61 387.3£54.7
239 [197-290] 176 [142-200] 308 [228-365] 395 [316-434]
M. adductor longus, pV 183 + 46.24 119.61 + 17.51 221.83 £ 61.59 253 +51.6
200 [139-214] 118 [105-133] 202 [178-286] 261[218-319]
a b
100 100 %
80 80 o
2 2
£ £
2 8
o 60 o 60
o o
a b
= 9 * =
z 40 i -‘é 40
S S
I I
20 20
0 0
Control Subgroup 1 Subgroup 2 Control Subgroup 1 Subgroup 2
group group
Fig. 1. Dynamics of indicator changes in the Harris hip score before (a) and after (b) surgery in patients of the main and control
groups.
a b
6 o o 4 o
5 5
=] o 3
£ £
5 5]
S 4 5
= =
[72]) [} 2
=0 £
£ £
3 T
R R
Z, L
1 . - 0
Comparison Subgroup 1 Subgroup 2 Comparison Subgroup 1 Subgroup 2
group group

Fig. 2. Dynamic of changes in the magnitude of affected limb shortening before (a) and after (b) surgery in patients of the main and
control groups
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muscle conditions. The correct gait stereotype was -
completely restored in patients in the comparison group, and g - - - o
the mean residual shortening was no >1 cm. The difference E & ™ PN £ e
in the circumference of the thigh on the affected and s
healthy sides decreased from 50% to 35%-40% in the main
group, and muscle hypotrophy decreased compared to the o ©wS ©°— 8- |- 3.
preoperative value. Residual muscle hypotrophy of the thigh 2 |y =a - = e s = = 3
of the operated limb was noted in 5 patients, amounting to s |55 42 g f o8 53
7% compared to the healthy lower limb in the control group. £ e L L

Goniometric data in patients of both groups are presented ©
in Table 3. —

Based on Table 3, the amplitude of movement in patients 22| =F S5 85 85 =W
of both subgroups of the main group and comparison -E el 8 & S i =) rs A 5,
group significantly changed compared to the preoperative “l32Ig 2° 29 2w 92
indicators (p < 0.05) toward its increase. i

Changes indicate a significant improvement in the hip joint
function. Concurrently, the intergroup analysis revealed the i
presence of significant differences (p < 0.05) in goniometric |3 S 5 E
indicators. Thus, movements in the hip joint approached the E.
physiological values in patients of the comparison group.
In addition, significant differences (p < 0.05) were found in ©S o o _
the parameters of flexion and abduction in the hip joint in S e = S a S =8 = S
patients of the main group according to intragroup analysis 3 |& “g" i H = A8 Mo T8
data. Flexion and abduction limitation persisted in a number £ ° E s I2° g 3 § s 53
of patients of the main subgroup 2, which was associated ” -
with the presence of cicatricial changes in the soft tissues of o
the hip joint after repeated surgical interventions. In 90% of ° B ; g § = ws OS5 E —
patients of the main group with fibrous ankylosis and various S| <+ g vy ML owgd
contractures in the hip joint after surgery, these indicators ‘3. 2335 82 ~w o &®°
were completely eliminated, and in 10% of cases, decreased & g o~
to 15° + 2.93°. These changes were eliminated in all patients 8 | £
of the control group. 2= e

Radiation examination showed the stability of results _g é o E ptd ! 3
achieved during the surgery in all patients of both groups, = g =~ @ =
namely the mean tilt of the acetabular component in the § e
frontal plane was 47.06° + 2.43° in patients of the main E, 5 o _ . .
group, and the leg anteversion was 14.73°+2.93°. In g - = S= ZE 2§ 35§ 38
patients in the comparison group, similar indicators were S g £8 T8 f2 rg rg ¥
42.73° + 1.58° and 17.13° £ 1.96°, respectively. The offset 3 £ %85 T Jg 23 So
value was close to that on the contralateral healthy lower ‘é— ? - = « =
limb. During the follow-up period from 2 to 10 years (on &
average, 5 years), no patient underwent revision surgery. = = = o w_ I_

. g . it = o 8 9= N ;o N2

A significant change (p < 0.05) of their electrogenesis g 88| W ¥ ol TT s
was revealed compared with the preoperative indicators & 23S J2 857 32 o
according to the electrophysiological state analysis of the Y 2 T e =
main periarticular muscles (Table 4). §

In addition, electrogenesis of the musculus gluteus me- € -
dius increased by 37% and 35%, adductor muscles increased & 5 =~ g 3
by 37 and 33%, and musculus rectus femoris increased by 2 EE 7 o o s §
26 and 22%, in patients of the main subgroups 1and 2, re- & E £5 P < 3 E g
spectively. Moreover, obtained values of the average ampli- = sf2 [ & S = -
tude of electrogenesis were significantly better in patients of 3 == % 3 3 s E,
the subgroup 1 compared to that of the subgroup 2, which E o o < E i
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Table 4. Data and dynamics of changes in the amplitude of electrogenesis of the main muscles of the hip joint in patients of bath groups

KouTponbHas rpynna

dynamics, %

after

surgery

before

surgery

Main group

subgroup 2

dynamics, %

after
surgery

before
surgery

subgroup 1

dynamics, %

after

surgery

before

surgery

Muscles under study

8.46

119.72 £ 22.24  161.89 + 20.19 35.22 260 + 66.47  282.09 + 60.87
116 [99-133] 165 [147-177] 273 [202-307]

37.94

269 + 27.60
275 [251-299]

195.29 + 47.11

M. gluteus medius, pV

300 [234-320]

191 [178-226]

26.77 174.39 + 37.44 213 +32.06 22.41 301+78.61  328.39 +62.93 8.97
176 [142-200] 209 [188-232]

308.69 + 45.49

243.50 + 46.92

M. rectus femoris, uV

324 [278-380]

308 [228-365]

312 [279-342]

239 [197-290]

17.07

221.83 £+ 61.59  259.70 + 57.52

159.94 + 25.65 33.71

165 [143-187]

37.32 119.61 £ 17.51
118 [105-133]

233 + 30.56
233 [204-262]

183 + 46.24
200 [139-214]

M. adductor longus, pV

265 [204-294]

202 [178-286]
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was associated with pronounced cicatricial changes in soft
tissues due to both infection history and repeated iatrogenic
effects on them. Similar indicators of the studied muscles
almost reached the healthy lower limb values after treat-
ment in patients of the comparison group.

DISCUSSION

The efficiency of total hip arthroplasty and its long-
term results were studied well in adult patients [19-22].
Possibilities of using total arthroplasty in adolescents are
being actively analyzed, but still largely undetermined
[12, 23, 24].

The choice of approach for orthopedic and surgical
treatment of adolescents with coxarthrosis that developed
after acute hematogenous osteomyelitis depends on the
severity of secondary anatomical changes in the hip joint
components and is largely determined by age-related
decrease in the possibilities for mutual remodeling of the
articular surfaces of the acetabulum and femoral head.
Until recently, hip joint arthroplasty with demineralized
osteochondral allocaps was performed in the clinic to
restore the supporting and motor functions of the affected
lower limb in patients with this pathology; however, this
intervention implies a long rehabilitation period and does not
fully restore the lost joint function and often leads to fibrous
ankylosis formation in a physiologically disadvantageous
position. Low efficiency of arthroplasty with demineralized
osteochondral allocaps in adolescents is discussed [12],
which also emphasizes the negative impact of this surgery
on the forthcoming arthroplasty. Currently, in the clinic
of the H. Turner National Medical Research Center for
Children’s Orthopedics and Trauma Surgery, arthroplasty
almost completely replaced arthroplasty with demineralized
osteochondral allocaps for the treatment of adolescents with
coxarthrosis terminal stages.

Indications for endoprosthetics in patients of both main
and control groups were persistent pain syndrome and gross
dysfunctions of the hip joint. However, the pain syndrome
in the affected joint was less pronounced and was mainly
localized in the lumbosacral spine in patients of the main
group. This was due to long-term compensatory torsion of
the pelvis and lumbar spine caused by either pathological
hip dislocation (subgroup 1) and/or the vicious lower limb
position in combination with its shortening (subgroup 2).

Vast majority of patients (75%) of the main group had
previously undergone various reconstructive interventions.
latrogenic effects on the bone and soft tissue components
of the affected joint negatively influenced its functional state
and arthroplasty results.

Obtained analysis data revealed that endoprosthetics
results in patients of the control group were close to the
physiological norm. However, results were worse in patients
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of the main group due to gross anatomical and functional
changes. Nevertheless, postoperative period indicators
completed the restoration of the supporting and motor
functions of the affected joint.

Long-term results and survival rate of prosthesis
components in adolescents are insufficiently covered in
literature; however, M. Torchia et al. published in their
study the results of cement total arthroplasty performed
in 50 patients with a follow-up period of at least 10 years.
The age of patients was 11-19 years (average age was
17 years). The average follow-up period was 12.6 years
(1.6-18.6 years). Most of the poor results were due to
acetabular component loosening. X-ray manifestations
of the acetabular component loosening after 15 years
were detected in 60% of cases, and these of the femoral
component were noted in 20%. Radiographic manifestations
of polyethylene liner wear were associated with incorrect
acetabular component positioning. Authors noted patient
satisfaction with results, probably because the functional
impairment was severe and the patient’s expectations were
limited. Before surgery, most patients realistically considered
arthroplasty as a lifesaving procedure, appreciating the
benefits, without excluding the possibility of failure.

Indications for total arthroplasty in adolescents with
contraindications to alternative surgeries or if they are
unacceptable should be carefully analyzed. In addition,
the use of cement fixation of the acetabular and femoral
components is not recommended [25]. In all cases,
cementless components were implanted. The implant was
selected, taking into account the size of the joint, presence
of deformities, and repeated endoprosthetics necessity.
A wide choice of constructions, as well as a variety of
sizes and organ-preserving technologies for implantation of
cementless components enabled the avoidance of cemented
arthroplasty. It should be noted that positive reviews are
reported about the usage of cementless components for
patients under the age of 20 years (on average 17 years)
according to the conclusion of a group of scientists from
Philadelphia. They studied the efficacy of cementless total
arthroplasty in patients under 20 years of age in a short term,
and revealed that cementless total arthroplasty successfully
restores the function and eliminates pain syndrome in
adolescents. All patients were able to independently move
and perform daily activities, including attending school. With
short term follow-up period, no complications, failures,
or repeated surgeries were noted [26]. Russian scientists
made a great contribution to the study of the total hip
arthroplasty aspects, but not all nosologies leading to stage
[l coxarthrosis have been studied, and the proportion of
post-infectious coxarthrosis among them is small.

According to the mid-term results of our study,
revision interventions were not performed in patients of
both groups. Difference in indicators after arthroplasty in
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our study indicated a negative effect of treatment results
on the number of surgeries performed. According to our
study, multiple previous interventions on the hip joint
negatively affect arthroplasty outcome. Nevertheless,
arthroplasty enabled the reduction of hypotrophy degree
and improved electrical activity of muscles in the affected
joint area, even with their initial severe damage. The choice
between arthrodesis and hip arthroplasty in patients of this
age group is being discussed. In our opinion, arthrodesis
performed even in the correct physiological position of the
affected limb cannot provide an optimal quality of life for
the patient and adversely affects the state of adjacent joints.
Progressive cicatricial changes and fatty degeneration of the
hip joint muscles can make arthroplasty simply impossible
in the future. Dependence of fatty degeneration on the
duration of ankylosis was studied [28]. Authors presented
unsatisfactory functional results of endoprosthetics, and
low rates of postoperative quality of life were registered
with late endoprosthetics, in the presence of long-term
ankylosis and irreversible muscle changes. The choice of
total hip arthroplasty as a treatment method for terminal
stage coxarthrosis is due to early patient activation, which
contributes to the regression of cicatricial changes and
muscle fatty degeneration.

CONCLUSION

Results after hip arthroplasty in adolescents with
coxarthrosis, which developed as an acute hematogenous
osteomyelitis complication and characterized by gross
anatomical and functional disorders in the hip joint and
surrounding soft tissues, are as close as possible to the
results of patients in the control group, who did not have
gross anatomical and functional changes in the hip joint and
surrounding soft tissues.

Taking into account the restoration of the musculoskeletal
function of the affected lower limb and absence of
complications of the early and late postoperative period,
total cementless hip arthroplasty in adolescents with the
sequellae of acute hematogenous osteomyelitis is believed
to be an effective surgical treatment method, since it
restores the lower limb function within a short time and for
a long period of time, which was lost as a result of acute
hematogenous osteomyelitis, which in turn improves the
quality of life and social adaptation of the adolescent.
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