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Abstract

Currently, periprosthetic knee infection is a burden on orthopedic services worldwide. The gold

standard for the treatment of periprosthetic infection is a two-stage revision arthroplasty, which
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consists of removing the infected endoprosthesis, debridement, placement of a cement spacer
with an antibiotic at the first stage, and installing a revision endoprosthesis at the second stage.
Often, revision endoprosthetics results in bone defects that require replacement.

Objective. The aim of this study was to compare the use of a single layer of bone cement and
the double cementing method for the replacement of bone defects in revision knee arthroplasty.
Materials and Methods. The patients were divided into the main and control groups of 20
people each. In the main group, revision knee arthroplasty was performed using a dynamic
cement spacer with an antibiotic and the double cementing method. In the control group,
revision knee arthroplasty was performed using a dynamic cement spacer with an antibiotic and
one layer of bone cement. The volume of intraoperative blood loss, the length of the patient's
stay in the hospital, and the length of stay in the intensive care unit were assessed. Knee joint
function was assessed 6 and 12 months after surgery using the Knee Society Score and Oxford
Knee Score scales. Radiological stability of the endoprosthesis was assessed using the Modern
Knee Society Score scale.

Results. Statistically significant differences were observed between the two groups in the
number of knee points according to the Knee Society Score scale (p = 0.005), in the number of
functional points according to the Knee Society Score scale (p = 0.01), in the number of Oxford
Knee Score points (p = 0.007). When comparing the frequency of instability of components
between the main and control groups, a statistically significant decrease in cases of radiographic
instability was noted in the main group (p = 0.026). A statistically significant difference in the
volume of blood loss was revealed between the groups, in the main group, blood loss was 100
mL less than in the control group (p = 0.03). There were no statistically significant differences
between both groups in the number of days in the hospital (p = 0.073) and intensive care unit (p
=0.072). There were no statistically significant differences in the duration of surgery between the
groups (p = 0.73). When comparing the frequency of infectious complications between the main
and control groups, no statistically significant differences were found (p = 0.405), however, the
absolute number of cases of periprosthetic infection was lower in the main group.

Conclusion. The double cementing method has been shown to improve knee function and
reduce the incidence of radiographic instability of spacer components in revision knee

arthroplasty at 12 months postoperatively.

Keywords: double cementation method, revision arthroplasty, knee joint, bone defects, bone ce-
ment, dynamic spacer.

1. Introduction

Periprosthetic is one of the most serious and
dangerous complications in large joint endoprosthetic
[1,2 In the Republic of Kazakhstan, the incidence of
periprosthetic  infection  following  total joint
endoprosthetics has been increasing annually. For

example, 2012, 42 cases were registered, while in 2023, the

number rose to 403 [3]. The percentage of periprosthetic
infection in 2023 was 2.5% of all cases of endoprosthetics,
which is consistent with world statistics [4]. In the USA,
the percentage of periprosthetic infection varies from 2.0
to 2.7% and up to 1.6% in Canada of all cases of total
endoprosthetics [1,5].
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The world practice of treating periprosthetic
infection is revision endoprosthetics, which includes the
removal of endoprosthesis components that have a
biofilm on their surface, thorough debridement, copious
rinsing of the joint cavity with antiseptic solutions and
installation of a cement spacer with an antibiotic [6].
During the removal of endoprosthesis components and
revision, bone defects may occur. The use of modern
methods for replacing bone defects in revision
endoprosthetics, such as modular metal augments,
metaphyseal sleeves with pressed coating of porous
titanium and structural cones of porous tantalum,
autologous bone grafting, allogeneic bone grafting,
impact bone grafting, structural bone allografts, mega-
endoprostheses, or individual endoprostheses is limited
due to the presence of periprosthetic infection [7].

In this case, the method of choice remains the use
of thick layers of bone cement or factory-made cement

spacers with tibial augments [7, 8]. Despite the fact that

2. Materials and Methods

The described study was conducted in accordance
with international standards and was approved by the
Local Ethics Commission (Protocol No. 4 of December 21,
2020). All patients participating in the study provided
written consent for data processing and publication.

The patients were divided into 2 groups: the main
group included 20 patients (prospective study), the
control group also included 20 patients (retrospective
study). Patients were included in the studies according to
the following criteria:

- DPatients with a confirmed diagnosis of
periprosthetic knee joint infection;

- Presence of bone defects of the femur and/or tibia
of type 2A, 2B and 3 according to AOR[;

- Patient age from 40 to 79 years;

- Patient consent to participate in the study.

The exclusion criteria were as follows:

- Patient age less than 40 and more than 79 years;

- Presence of bone defects of type 1 according to
AORT;

- Hemiparesis on the side of the proposed

operation;

the use of bone cement is acceptable in case of
periprosthetic infection due to the possibility of loading
the bone cement with an antibiotic, these methods have
certain limitations. Thus, the use of thick layers of bone
cement is limited to defects of type 1 and 2A according to
AORI due to the risk of thermal necrosis of the adjacent
bone [9-12]. Factory-made cement spacers with tibial
augment have a limited range and are not registered in
the Republic of Kazakhstan [8].

The aim of our study was to compare the use of the
developed the double cementing method with the
method of using a single layer of bone cement to replace
bone defects in revision arthroplasty with a dynamic
cement spacer for periprosthetic knee joint infection.

Hypotheses of the study: the use of the double
cementing method improves the functional results of
treatment and reduces the incidence of radiographic

instability when using a dynamic spacer.

- Neoplasms of other localizations with or without
metastases;

- Patient refusal to participate in the study;

In the main group, patients underwent surgical
intervention in the volume of revision knee arthroplasty
with the installation of a dynamic cement spacer with an
antibiotic and the use of the double cementing method.
In the control group, patients underwent revision knee
arthroplasty with the installation of a dynamic cement
spacer with an antibiotic and the use of one layer of bone
cement.

The formed groups were comparable by the
following criteria: gender, age, size of defects, the number
of revision surgeries on this joint.

During the patient's stay in the hospital and at the
time of discharge, the following parameters were
assessed: the number of hospital beds; the number of bed
days spent in the intensive care unit; the duration of the
operation; the amount of intraoperative blood loss;
assessment of knee joint function, radiographic stability,
the number of recurrences of cases of periprosthetic
infection. A follow-up examination to assess the function

and radiographic assessment of the installation of the
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knee joint endoprosthesis components was carried out 6
and 12 months after the operation. Knee joint function
was assessed according to the Knee Society Score scale
(KSS) and the Oxford Knee Score questionnaire (OKS).
Radiographic stability of the endoprosthesis was
assessed using the Modern Knee Society Radiographic
Evaluation System.

In the main group, all patients underwent revision
knee arthroplasty using a dynamic cement spacer with an
double
Endoprostheses from Johnson & Johnson DePuy and

antibiotic and the cementing method.
Beijing Chunlizhengda Medical Instruments were used
as spacers. Bone cement DePuy Synthes Endurance GMV
Gentamicin, 40g was used. The essence of the double

cementing method is the use of two layers of bone cement.

The first layer of bone cement acts as an augment and
repeats the shape of the bone defect, the second layer of
bone cement is fixative and serves to fix the
endoprosthesis components in the bone. After access to
the knee joint through medial arthrotomy, the
endoprosthesis components are removed one by one, and
a thorough debridement of the knee joint cavity is
performed (Figure 1). Then the joint cavity is abundantly
washed with antiseptic solutions up to 10 liters. After
installing the trial components of the endoprosthesis and
determining the volume of the resulting bone defects,
augments are formed from bone cement. Augments can
be formed in two ways: using the "cast" method or

forming an augment of the required size.

Figure 1 - Knee joint after endoprosthesis removal and tissue debridement. Extensive defects in the bone tissue of the

femur and tibia are noted

Formation of an augment by a “cast” was used if
the shape of the bone defect was irregular (Figure 2).
After applying bone cement to the inner layer of a
previously prepared dynamic spacer component and
installing the component in the required position, a “cast”

of the defect was formed in the area of the applied bone

cement (Figure 3). If necessary, excess bone cement was
removed. After polymerization of the bone cement, a
second layer of bone cement was applied and the
components of the dynamic spacer were installed in the

final position (Figure 4).

Figure 2 - Extensive defect of the femur of irregular shape
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Figure 4 - Final installation of the dynamic spacer

The formation of an augment of the required size
using the trial components was performed if the bone
defect did not require significant processing of the bone
edges. After selecting the necessary components of the
dynamic spacer, bone cement was prepared and an
augment of the required size was formed (Figure 5a).
After polymerization of the bone augments, a second

layer of bone cement is applied to the components of the

dynamic spacer and the formed augments (Figure 5b),
the spacer is installed in the final position (Figure 6). The
postoperative wound was sutured layer by layer and

drained with active drainage.

Figure 5 - (a) Tibial reinforced liner with 8 mm bone cement augment; (b) Tibial liner with cement augment with a second layer of

bone cement applied

Astana Medical Journal, 2025, 3, 125
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Figure 6 - (a) Installed tibial insert with cemented augment; (b) final placement of dynamic cemented spacer

In the control group, revision knee arthroplasty
was performed using a dynamic cement spacer with an
antibiotic and a single layer of bone cement. The essence
of the traditional use of bone cement in a single layer is
the application of bone cement in a single layer to the
spacer components. After access to the knee joint through
a medial arthrotomy, the endoprosthesis components are
removed one by one, and a thorough debridement of the
knee joint cavity is performed. Then the joint cavity is
abundantly washed with antiseptic solutions up to 10
liters. After installing the try-in components of the spacer,
bone cement is applied in one thick layer to the inner

surface of the tibial component and it is installed. At this

3. Results

In the main group, the distribution of patients by
gender was represented by 5 men (25%) and 15 women
(75%), and in the control group - 4 men (20%) and 16
women (80%). The median age in the main group was 62
(Q25 - Q75; 6 - 68.5), in the control group 62.5 (Q25 - Q75;
28 - 65.5). Bone defects of the femur and tibia
intraoperatively in the main group were assessed as F1 -
in 6 cases (30%), F2A - 3 cases (15%), F2B - 11 cases (55%),
T2A - 4 cases (35%), T2B - 13 cases (65%), T3 - 3 cases
(15%). In the control group, bone defects were assessed
as: F1 - 8 (40%), F2A - 4 (20%), F2B - 8 (40%), T1 - 1 (5%),
T2A - 6 (30%), T2B - 11 (55%), T3 - 2 cases (10%). The
median of previous revisions in the main group was 1
revision (Q25 - Q75; 1 - 1) with outliers in the amount of
2 and 3 revisions in different cases, and in the control
group, the median was 2 revisions (Q25 - Q75; 1.5 - 2).

When analyzing the comparability of both groups

of patients, no statistically significant differences were

point, the bone cement fills the bone defect. The
postoperative wound was sutured layer by layer and
drained with active drainage.

Statistical data were recorded and further
processed in Microsoft Excel from the Microsoft Office
2016 package and Statistica 12.0 software for statistical
analysis developed by Statsoft. The nonparametric
Mann-Whitney criterion and the parametric Pearson’s
criterion x2 (chi-squared) criterion were used for data
processing. Differences between the groups were

considered significant at p<0.05 [13].

found in gender, age of patients and the size of bone
defects of the femur and tibia. In the control group, the
median of previous revisions was 1 more than in the main
group (p = 0.04) (Table 1).

When assessing the number of bed days in the
main group, the median was 21 days (Q25 - Q75; 18.5 -
26.5). The median in the control group was 19 days (Q25
- Q75; 17 - 24). Assessment of days spent in the intensive
care unit: in the main group, the median was 1 day (Q25
- Q75; 1 - 1), in the control group also 1 day (Q25 - Q75; 0
- 1). No statistically significant differences were found
between both groups in the number of days in the

hospital (p = 0.073) and intensive care unit (p = 0.072).
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Table 1 - Comparative criteria of both groups
Comparison criter ia Main group Control group
Number of men 5 (15%) 15 (75%)
Number of women 4 (20%) 16 (80%)
Age (Median) 62 (Q25 - Q75; 6 - 68,5) 62,5 (Q25 - Q75; 28 - 65,5)
The size of femur defects F1 6 (30%) F1 8 (40%)
F2A 3 (15%) F2A 4 (20%)
F2B 11 (55%) F2B 8 (40%)
The size of tibial defects T2A 4 (35%) T1 1 (5%)
T2B 13 (65%) T2A 6 (30%)
T3 3 (15%) T2B 11 (55%)
T3 2 (10%)

The number of postponed

revision operations (Median)

1(Q25-Q75;1-1)

2 (Q25-Q75; 1,5 - 2).

The median duration of surgery in the first group
was 105 minutes (Q25 - Q75; 77.5 - 130), and in the second
group also 105 minutes (Q25 - Q75; 92.5 -127.5). The
median intraoperative blood loss in the main group was
200 ml (Q25 - Q75; 100 - 300), in the control group 300 ml
(Q25 - Q75; 200 - 625). A statistically significant difference
in the volume of blood loss between the groups was
revealed, in the main group there was 100 ml less blood
loss than in the control group (p = 0.03). There was no
statistically significant difference in the duration of
surgery between the groups (p = 0.73).

The median duration of surgery in the first group
was 105 minutes (Q25 - Q75; 77.5 - 130), and in the second
group also 105 minutes (Q25 - Q75; 92.5 -127.5). The
median intraoperative blood loss in the main group was
200 ml (Q25 - Q75; 100 - 300), in the control group 300 ml
(Q25 - Q75; 200 - 625). A statistically significant difference
in the volume of blood loss between the groups was
revealed, in the main group there was 100 ml less blood
loss than in the control group (p = 0.03). There was no
statistically significant difference in the duration of

surgery between the groups (p = 0.73).

When assessing the function of the knee joint 12
months after surgery, the Knee Society Score and Oxford
Knee Score scales were used. The median knee score
according to the Knee Society Score scale in the first
group was 83 points (Q25 - Q75; 83 - 88), while in the
control group it was 78 points (Q25 - Q75; 71.5 - 83). In
the double cementation group, the median functional
score according to the scale was Knee Society Score 80
points (Q25 - Q75; 75 - 85), while in the single-layer bone
cement group it was 65 points (Q25 - Q75; 60 - 80). In the
main group, the median Oxford Knee Score was 18 points
(Q25 - Q75; 15.5 - 20.5), while in the control group it was
24.5 points (Q25 - Q75; 18.5 - 31). When assessing knee
joint function, statistically significant differences were
found between groups in the median Knee Society Score
(p =0.005), in the functional Knee Society Score (p =0.01),
and in the Oxford Knee Score (p = 0.007).

When comparing the frequency of component
instability between the main and control groups,
statistically significant differences were found (x2 = 4.95;
p =0.026). In the control group, instability was diagnosed

in 65.0% of patients, while in the main group it was 25.0%,

Astana Medical Journal, 2025, 3, 125
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indicating the potential clinical efficacy of the method
used in the main group.

When comparing the frequency of infectious
complications between the main and control groups, no

statistically significant differences were found (x? = 0.69;

4. Discussion

Bone cement is widely used in the treatment of
periprosthetic infection, as it can be a carrier of an
antibacterial drug and allows for a dosed release of the
antibiotic [14, 15]. Bone cement also has the following
advantages: availability, low cost and an easy-to-perform
method.

Despite the obvious advantages, according to a
number of studies, bone cement can only be used for
small defects. According to the study by Qiu et al., the use
of bone cement is permissible for type 1 defects according
to the AORI classification (up to 5 mm) [9]. Thus, Dorr
L.D. describes the result of using bone cement to replace
type 1 defects in 54 patients with an observation period
of 84 months. In 1 case, loosening and the presence of
non-progressive lines of enlightenment at the
cement/bone border were noted [7]. Similar conclusions
were obtained in other studies. Thus, polymethyl
methacrylate is proposed to be used only for the
reconstruction of bone defects with two conditions. First,
the articular surface defect should not exceed 50% of the
area of the given surface and second, the depth of the
defect should not be 5 mm or more [14-16].

Researchers Lotke et al. demonstrated the
possibility of using bone cement for defects from 10 to 20
mm. 33 patients with a bone defect of 10 mm and 23
patients with a bone defect of 20 mm were operated on.
After 7 years of observation, in 43 cases (76.8%) the
authors noted the presence of non-progressive lines of
enlightenment at the bone/cement border, in one case
revision arthroplasty was performed [7].

Huten D. in his study shows the negative side of
using thick layers of bone cement. The study concluded
that there is a connection between the high frequency of
loosening of the components of the knee joint

endoprosthesis and the appearance of lines of

p = 0.405). In the main group, infection developed in 10.0%
of patients, in the control group - in 25.0%. However, the
differences did not reach the level of statistical

significance.

enlightenment at the cement/bone border during
radiography when using thick layers of bone cement [17].
Also, when wusing bone cement to fix the
endoprosthesis components, repeated revision is difficult
and may contribute to additional bone loss when
removing the cemented component [18-21]. The risk of
thermal necrosis associated with an exothermic reaction
during polymerization of large layers of bone cement
increases the risk of instability of the endoprosthesis
components [22]. When using an injection type of bone
cement, there remains a risk of fat embolism, the
possibility of increasing the cement pressure in the bone
marrow canal [24, 25]. The use of thick layers of bone
cement can lead to local disruption of the blood supply
due to thermal necrosis, which can lead to instability of
the prosthesis [25]. On the other hand, the double
cementing method has shown its effectiveness. In our
previous studies, a case from the practice of successful
use of the double cementing method in a patient with
recurrent knee joint infection was described. The patient
has good knee function and no signs of inflammation at
the control examination. The follow-up period was 4.5
years [26]. Also, in our other study, the method of double
cementation was compared with the use of metal
augments, which is a standard technique for replacing
bone defects. All patients were diagnosed with aseptic
instability of the components of the knee endoprosthesis.
The method of double cementation showed the same
functional effectiveness compared to the standard
method of defect replacement, but the operation time and
blood loss were less in the double cementation group.
Although there was no statistically significant
difference in the number of cases of recurrent
periprosthetic infection, the absolute number of cases
was lower in the double cementation group. Perhaps,

with a sufficient sample, this method can show
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statistically significant results in reducing the incidence

of recurrent periprosthetic infection.

5. Conclusions

The use of a dynamic cement spacer using the dual
cementation method showed better treatment outcomes
compared to the use of a single layer of bone cement. The
method wused allowed  statistically significantly
improving the function of the knee joint when assessed
12 months after surgery, reducing the number of cases of
radiographic  instability =~ of the endoprosthesis
components and reducing the volume of intraoperative
blood loss. Based on the data obtained, it is possible to
recommend the use of the dual cementation method to
replace bone defects of the femur and tibia in revision
knee arthroplasty using a dynamic spacer.
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eMgeyae KOC IleMeHTTey d4iciMeH >KaM0ac X9He XiAiHIIiK cylleKTepiHiH aKayaapbIH
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>KoHe OpToIleanst opTaabirbl, Acrana, Kasakcran.
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TPaBMAaTOAOII K9He OpTOIIeAVst OpTaabiFbl, ActaHa, Kaszakcran.
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Tyiingeme

Kazipri yakbeITTa nepumporesaik Tize mHQPEKIUACH OYKia 91eMae OpTONeAUAABIK KbI3MeT YIIIiH aybIpTIIaAbIK
6oabi TabblaaAbl. [Tepunporesaik MHPeKIVIHBI eMAeYAIH aATHIH CTaHAAPTHI €Ki Ke3eHAl peBU3UAABIK apTPOILAacTIKa
0oabl TabbLAaABl, OA >KYKTBIPFaH DHAOIIPOTE3Al aAbBIIl TacTayAaH, TasapTyAaH, OipiHIII KeseHAe aHTMOMOTUKIIEH
IIEMEHTTIK apaAblK OpHATyJaH KoHe eKiHII Ke3eHAe PeBU3UAABIK DHAOIpPOTe3AeyAi opHaTydaH Typaabl. KebiHece
PeBU3UAABIK DHAOIIPOCTETHMKA aybICTBIPYADbI Ka>KeT eTeTiH CylieK aKkaydapblHa oKeleAi.

bya 3epTTeyaiH MakcaThl peBU3NABIK Ti3e apTpOIllacTMKachblHAA CYiieK aKayJAapblH ayBICTBIPY YIIiH Oip
Ka0OaTTHI CyTieK IIeMeHTiH KO0AAaHy MeH KOC IIeMeHTTeY dAiCiH CaaBICTHIPY 0OAABL.

Oaicrep. Haykacrap apxaiicsichl 20 azaMHaH TypaThIH HeTisri koHe Oakblaay TomTapbiHa 0eainai. Herisri
TOIITa Tide OYBIHBIHBIH PEBUBUAABIK apTPOIL1aCTUKACh aHTMOMOTHKIIEH JKoHe KOC IIeMeHTTeY dAiciMeH AMHaMIKaABIK
LIeMeHTTi apaAbIKIleH OpblHAaAAbl. bakplaay TOOBIHAQ Tide OYBIHBIHBIH PeBU3UAABIK apTPOIIAacTUKAaChI
aHTMOMOTHUKIIEH KoHe CYylieK IleMeHTiHiH Oip KabaTsl Oap AMHaAMMKAABIK, IIeMeHT apaAblK KYpPaAblH KOAAaHY apKbLABI
opbeiHZaaAbl. Ornepanus Ke3iHAeri KaH >KOFaATy KeJeMi, HayKacThlH CTaljMoHapJa 004y VY3aKTBIFbI, >KaHCaKTay
OesimiHAe 00y y3aKTBIFLI OaradaHAbl. Tide OyBIHBIHBIH KbI3METi ollepalusigaH KeliiH 6 >koHe 12 aitgaH keitiH Knee
Society Score >xoHe Oxford Knee Score mkazaacsl apkblabl 6aradaHAbL. DHAOIIPOTE3AIH pajuOAOTUAABIK TYPaKTHLABIFBI
Modern Knee Society Score mkaaacs! apKbLabl OaFraaaHAbI.

Hotmxeaep. Exi Tonn apaceiga Knee Society Score mkaaacer OovisIHIIa Tise yaiiaapbsiHbIH caHbiHAa (p = 0,005),
Knee Society Score 11kaaacsr OoripIHIIIa (PYHKIIMOHAAABIK YIT1aiiaapasiH caneiHaa (p=0,01), Oxcdopa Tize yraitaapbIHbIH
canpiiga (p = 0,007) craTmcTMKaaAblK MaHBI3ABI allbIpMaIlbLABIKTap Oalikaaabl. Herisri >xeHe Oakblaay TomTapbl
apachblHJaFBl KOMIIOHEHTTepAiH TYPaKCHI3ABIK >KHUIiAiriH caaBICTHIPY Ke3iHge Herisri TomTa paamorpadpusAbk
TYPaKCBI3ABIK >KaFAaliAapbIHbIH CTaTICTUKAABIK MaHbI3ABI ToMeHJeyi Oarkaaanr (p = 0,026). TonTap apaceiHga KaH
JKOFaATy KeJAeMAepiHiH CTaTUCTMKAABIK MaHbI3AbI aliblpPMaIlIbLABIFE aHBIKTaA/bl, HETi3Ii ToITa KaH JKOFaATy OaKblLaay
TOObIHa KapafaHaa 100 ma-re a3 604451 (p = 0,03). AypyxaHaga (p = 0,073) >xoHe KapKbIHABI Tepanus OeaimMiHge (p =
0,072) xyHaep caHbI OOMBIHIIA €Ki TOII apachlHAA CTaTUCTUKAABIK MaHBI3ABI aliblpMallblAbIKTap O0AFaH KOK. TomTap
apacblHAa OoIlepariisl Y3aKTHIFBIHAA CTaTUCTUKAABIK MaHBI3ABI alfbIpMaIlIblABIKTap O0aFaH oK (p = 0,73). Herisri >xoHe
Daxpl1ay TOIITapbl apachIHAAFbI MH(PEKIMABIK aCKbIHY AapABIH KUiAiTiH caaBICTBIPFaH Ke3A€e CTaTUCTMKAABIK MaHbI3AbI
alibIpMalIbIABIKTap TaOblAFaH XOK (p = 0,405), azariga, Herisri Tonra nepunporesAik MHQEKIUs KardallapbIHBIH

abCcoAIOTTi caHbl TOMEH 00AABI.

Kopeitbiabl. KocapaaHran IleMeHTTey ogici onepaumsgan Keninri 12  aliga peBU3MSAABIK —Tize
apTpoIllacTMKachlHAa Tide QYHKIMACBIH >KaKcapTaAbl >KoHE apaAblK KOMIIOHEHTTEPAIH peHTTeHOrpaUsabIK
TYPaKChI3ABIFDI JKUiAITiH TOMeHAeTeAl.

TyiiH ce3aep: KOC IIeMEHTTeYy 9JiCi, peBM3MAABIK apTpOILlacTMKa, Tize OyBIHBI, CyleK akayaAapbl, Cyliek

IIeMEeHTi, AMHaMMKaABIK apaAbIK.

3aMemeHNe KOCTHBIX 4edeKTOB 0OeapeHHO 1 00abIie0epIiOBOVI KOCTE METO40M
ABOVIHOTIO IIeMeHTUPOBaHNS IIPY A€UeHN IIepUIIPOTe3HON MHPeKIMI KOAeHHOTO CycTaBa
C ICII0Ab30BaHNeM AMHAMIYeCKOTO IIeMeHTHOTIO cIiericepa

baarasapos C.C. !, beaoko6s1a0B A.A. 2, batnien A.H. 3, Pamazanos JK.K. ¢, Joaros A.A. 5,
Pumamescknit A.B. ¢, Abuaos P.C. 7, Mopomian A.B. 8, Atennaesa A.M. °, Kpukansoiin A.A. 1°

1 3amecTuTeAb AUPEKTOPA IO KAUHIYecKoi paborte, HarnonaAbHbIN HayYHEIN IIEHTP TPaBMaTOAOTUU ¥ OPTOIIe AN

umMmeHnn akagemunka H./. batnienosa, Acrana, Kazaxcran.
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2 3aBeayomuii otaeaeHueM oproneaun No4, HarmonaabHblil HayqHBI LEHTP TPaBMaTOAOTUM U OPTOIIe AUM
nMeHu akagemuka H./. batrienosa, Acrana, Kazaxcras.
3 CTapLLU/HZ Hay4HBI COTPYAHMK, HalmonaAbHbIM HayuHbIT eHTP TPaBMaTOAOTUM 1 OPTOIeAUN
nMeHn akagemuka H./. batrienosa, Acrana, Kazaxcras.
4 Bpau TpaBmaro.or otaeaenus Tpasmaroaorum No 4, HarinoHaAbHBIN HayYHBIN LIEHTP TPaBMaTOAOIUY M OPTOIIe AN
nMenn akagemuka H./. BatrieHosa, Acrana, KazaxcraH.
5 3aBeayIolmmii oTaeAoM oOpasosaHs, HarimonaabHbI HayYHBIN IIEHTP TPaBMaTOAOIMM U OPTOIIeANI
nMenn akagemuka H./. batrienosa, Acrana, KazaxcraH.
¢ Aonent kadeaprl TpaBMaTOAOrUM 1 OpTONIeAnu, Poccuiickmii yHuBepcuTeT Apy>KObl HapOAOB,
Mocksa, Poccuiickast Pegepariyis.
7 3aBeayolnit oTaeaeHueM TpasMaroaoruy No4, HaijmonaapHbIi HaydHbIN HEHTP TPaBMaTOAOTUM M OPTOIIeANI
nMeHn akagemuka H./. batnieHosa, Acrana, KazaxcraH.
8 Bpau TpaBMaToa0r oTAeaenus TpapmaToaoruyu No 4, HamyonaAbHbI HaydHBIiT II@HTP TPaBMaTOAOIUM U OPTOIIe AUM
nMeHn akagemunka H./. batrieHosa, Acrana, Kazaxcras.
° Bpau TpaBMaToa0r oTAeaenus TpapmaToaoruyu No 4, HaryonaAbHbI HaydHBI 1I@HTP TPaBMaTOAOTUM U OPTOIIe AUM
nMeHn akagemuka H./. batrieHosa, Acrana, Kazaxcras.
10 Bpau TpaBMaTOAOr OTAeAeHus TpaBMaroaoruy No4, HarjoHaApHBI HayYHBIN LIEHTP TPaBMaTOAOIMY 1 OPTOIIe AV
nMenn akagemuka H./. batiieHosa, Acrana, KazaxcraH.

Pesome

B HacCTosj111ee BpeM}I Hep]/[HpOTeSHaSI I/IHCI)eKLU/I}I KOA€HHOrIo CYCTaBa SIBASIETCS CepLéSHOﬂ HpO6/l€MOI7[ AA5L
OpTOHe,ZI,I/I'-IeCKI/IX C/ly)K6 BO BCeM Mmpe. 3040THIM CTaHAapTOM Ae4deHIs1 HepI/IHpOTGBHOﬁ I/IHCI)eKHI/II/I SABASCTCA
,ZLByXE)TaHHaS[ peBI/ISI/IOHHa}I aprOH/laCTI/IKa, KOTOpa}I cocromT m3 yﬂ,aAeHI/IH I/IHCI)I/ILU/IPOBaHHOTO BHAOHPOTQSa,
AE6PI/I,Z|,MQHT3, yCTaHOBKI/I IJeMEeHTHOIO Cneﬁcepa C aHTUOMOTMKOM Ha HepBOM DTare u YCTaHOBKI/I peBI/ISI/IOHHOFO
DHAOIIpOTE3a Ha BTOPOM BTarlle. HepeAKo peBI/ISI/IOHHOG BH,ZI,OHpOTQSI/IpOBaHI/Ie IIpUBOAUT K o6pasoBaHmo KOCTHBIX
AedeKToB, TpeOyIOIIX 0CAeAYIOMIero 3aMeIeH .

He[lbIO AAHHOTO Mccaeia0BaHVsI OnL10 CpaBHEHI/Ie JICIIOAB30BaHIMSI OAHOIO CA05 KOCTHOTIO IIeMeHTa 1 MeToJa
,ZI,BOI7IHOI‘O HeMeHTI/IpOBaHI/I}I A5 3aMeIleHVIsT KOCTHBIX Ae(l)eKTOB HpI/I pEBI/IBI/IOHHOM BHAOHpOTQSI/IpOBaHI/H/I KOA€HHOTIO
cycrasa.

METOAI)I. HaL[I/IEHTbI ObLAU paSAe/leHbI Ha OCHOBHy}O n KOHTpO/HJHyIO I‘pyHHI)I, Ka>xaas1 13 KOTOPLIX BK/AO4YaAaa
rmo 20 ueaosek. B ocHOBHOIT TpyIilie peBU3VMOHHOE BHAOHPOTGSI/IPOBaHI/Ie KO4€HHOTO CcycCTaBa ITIpOBOANAOCH C
VICITIOAB30BaHMEM AVMHaMMN4YeCKOTIO IIeMeHTHOTIO cneﬂcepa C aHTUOMOTUKOM U MEeTOA0M ABOﬁHOI‘O L[eMeHTI/IpOBaHI/I}I. B
KOHTpOAbHOf/I rpyr[ne peBI/ISI/IOHHOG BHAOHPOTESI/IPOBaHI/Ie KOAeHHOIro CYCTaBa HpOBOAI/I/lOCB C HNCIIOAB30OBaHMEM
AVTHAMIYEeCKOIO IIeMeHTHOTIO Cneﬁcepa C aHTUOMOTUKOM U OJAHVIM CAO€M KOCTHOIO IIeMeHTa. OL[eHI/IBa/lI/ICL oO0beMm
MHTpaOHepaLII/IOHHOI;I KposorioTepu, AAUTEABHOCTb Hp96LIBaHI/I}I IIaniMeéHTa B CTallliOHape " AAUTEeAbHOCTDb
Hpe6bIBaHI/I$I B OT4AeAeHUU MHTEHCUBHOM TepaHI/H/I. CDyHKI_U/IIO KOA€HHOTIO Cy(,’TaBa OLleHBaAU qepes 6 ul2 MecsAaneB
rocae omepanyy mo mkaldaM Knee Society Score m Oxford Knee Score. PenrtreHOoA0Imueckyio craOMABHOCTB
®HAOIIpOTe3a olleHMnBaAu 1o 1kale Modern Knee Society Score.

PeSy[leaTbI. CraTucTudecky 3Ha4lMMbIe pa3/11/1!11/1;1 Me)K,Zl,y ,Zl,ByM}I rpyrmaMI/I Ha6/lIO,ZI,a/H/ICL I10 KOAI/I‘IeCTBy
6aaa10B KoaeHa 1o mKkale Knee Society Score (p = 0,005), mo xoandectsy (pyHKIIMOHAABHEIX 0aA10B 110 mKale Knee
Society Score (p = 0,01), mo koamdectsy Gaaaos Oxford Knee Score (p = 0,007). Ilpu cpasHeHunm gacToTh
HeCcTadbMABHOCTY KOMIIOHEHTOB MeXAy OCHOBHON U KOHTpO/lI)HOIZ rpynmnamMm B OCHOBHOI Irpy1iie OoTMedaeTcC:a
CTaTUCTUYECKN 3HaulMOe CHIDKeHMe C/AydaeB peHTIeHOAorndeckoil HectabmuasHoctu (p = 0,026). BrlsiBaena
CTaTUCTUYECKN 3Ha4YlIMasl pa3HuIia B obpeMe KpOBOIIOTEPU MEXAY I'PYIIIIaMl, B OCHOBHOII Irpyiirie KpoBOIIOoTep:1 Oblaa

Ha 100 MAa MeHbIIIe, YeM B KOHTpoAbHOI rpytie (p = 0,03). He BpIsIBA€HO cTaTUCTUYECKN 3HAYMMBIX Pa3AMINIl MeXAY
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obeyMu rpymnIaMu 1o KoAn4ecTBy AHeit B craniuoHape (p = 0,073) n oraeaennnu nnrencusHoit Tepannu (p = 0,072). He
BBISIBAEHO CTaTUCTUYECKM 3HAUMMBIX Pa3ANdMil IO IPOAOAKUTEABHOCTU Ollepaliuy MexXay rpynmnamu (p = 0,73). ITpu
CpaBHEHMI YacTOTHl MHQEKLUVOHHBIX OCJAOKHEHUII MeXKAYy OCHOBHOV M KOHTPOABHON TPYIIIaMM CTaTUCTUYECK!U
3HAYMMEBIX pa3An4anii He BersaBAeHO (p = 0,405), ogHako aBCOAIOTHOE KOAMYECTBO CAyYaeB IIepUIIPOTE3HON MHPEKIINI
OBL10 HIDKE B OCHOBHOI I'PYIIIIE.

BoiBoAbL. PesyabTaThl 1CCA€40BaHNS IIOKa3aAy, YTO METOJ, ABOVHOTO IIeMEHTUPOBaHNUs yAydIIaeT PyHKIINIO
KOJAEHHOTO CyCTaBa ¥ CHIDKAeT YacTOTy PEeHTTeHOAOTMYEeCKOV HeCcTaOMABHOCTYM JAMHAMMUYECKUX CIIeNICepOB IIpU
PEeBU3MOHHOM DHAOIPOTE3MPOBAaHNIY KO1E€HHOTO CyCTaBa yepes 12 MecsIies Iocae oreparuin.

Karo4eBbie ca0Ba: MeTOg ABOJIHOIO IIeMEeHTUPOBaHs, peBU3MIOHHOE DHAOIIPOTe31IpOBaHlie, KOAeHHBII CyCTas,

KOCTHEIe Ae(eKThl, KOCTHHII IIeMEeHT, AMHAMIIeCKII criericep.



