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O0aHo3TanHasA peBU3UOHHAA PEKOHCTPYKLUUA
nepeaHen KpecToobpa3HoOM CBA3KK

C UCNoNb30BaHMEM ayTOTpaHCMJIAHTaTa:
peTpocneKTUBHOE KOropTHOe UCCNef0BaHue

J1.J1. byTkoBa, A.K. Opneukui

HMWLL TpaBMmatonorum u optoneaun um. H.H. Mproposa, Mocksa, Poccuiickas ®enepauns

AHHOTALUNA

06ocHoeaHue. PeBM3MOHHaA PEKOHCTPYKUMS nepefHeit kpectoobpasHoi cessku (MKC) sBnseTca TexHudecku bonee
CNIOKHOM MaHWUMynsiuMein, YeM nepBuyHas. Peunaue nepefHen HecTabunbHOCTM Yallle BCEr0 CBA3aH C TEXHUYECKOM
OLLIMOKOM BO BPeMs BbIMOSIHEHUS MepBMYHOI onepauuy. lepeooyepefHON 3a[ja4yel PEBU3UOHHON PEKOHCTPYKLIMU CITYKMT
obHapyxeHue NpUYMHBI peLuavBa nepegHelt HecTabUnbHOCTM W TLaTesbHOe NpefonepauyoHHoe nnaHupoBaHue. Kpaiive
BAXHO WCMO/Mb30BaTh MPUHLUMMBLI aHaToMuueckoro pacnonoxenus MKC pona BocctaHoBneHus ctabunbHocTW. B cTatbe
paccMaTpuUBalOTCA BapUaHTbl PEBU3UOHHOM aHAaTOMMUYecKon peKoHCTpyKumu [MKC, BKIOYas XMPYPrUYECKY TEXHUKY,
npeaornepaLmMoHHyo NOAroTOBKY, Bblbop MaTepuana ans ayToTpaHcniaHTara.

Lleste. OueHWTb pe3ynbTaThl 0HOITANHOW PEBU3UOHHON peKoHCTpYKLmMM [TKC 1 nokasatb, YTo 3TOT BMA, BMelUaTesbCTBa
MOXHO BbINOMHUTB B 1, @ He B 2 3Tana, YTo MPMBEAET K COKPALLIEHMIO CPOKOB BOCCTAHOB/EHMS NaLMeHTa 1 ero Bo3BpalLeHns
K CBOMM MPUBbIYHBIM U3MYECKUM Harpy3KaM.

Mamepuaner u Memodel. [N HabnofeHNA OTAANEHHLIX Pe3yNbTaToB fevyeHuss Mbl Bblopanm 50 u3 92 naumeHToB
C peBM3NOHHOM ofHO3TanHol pekoHcTpyKumen MKC, Kotopele npowsnu obcnegoBaHue yepes 9 1 12 Mec nocnie onepauuu.
Bce naumeHTsl 6bin1 Moniogoro pabotocnocobHoro BospacTa ot 18 o 42 net (cpepHuii BospacT 29,2 roga). B rpynny Bowwuiu
MavLmMeHTbI TOSIBKO MYXCKOro nosa. C Lenbio noflyyeHus Matepuana [Jis TpaHCnIaHTaTa BCEM NaLyeHTaM BbINOSHAMMN B3ATUE
CYXOXMAMIA TOHKOM M MONYCYXOXMWIbHOW MbILLbI C 60BHOM UK KOHTpIaTepanbHOM KOHEYHOCTW. [INs OLEeHKW pesynbTaToB
neyeHus bbiam ucnonb3osaHbl Wkana IKDC, Jiucxonbma, aptpoMeTpudeckoe TecTvpoBaHue Ha KT-1000 v GyHKUMOHaNbHbIE
TECTbl.

Pesynemamel. puMeHeHne pa3paboTaHHbIX XMPYPrUYecKUX MOAXO0L0B MO3BOSMNIO MOJYYUTb XOpOLUME pe3ynbTaThbl
NIeYeHUs NALMEHTOB C peuuanBaMu nepefHen HecTabuibHOCTM No LWKane Lysholm (82 6anna). B HabnopnaeMoii rpynne
0CTaTOYHYl0 NaTepanbHyto HecTabunbHocTb Il crenenmn Habnopanm y 2 (4%) naumeHToB, B KOHTponbHOM rpynne — Y 7 (14%)
BosbHbIX. Mo LWKane CyObeKTMBHOM OLEHKM pes3ynbTaToB JIeYeHUs UCXodaMu fiedeHuns ocTanuck yaoBnetsopeHbl 19 (38%)
YeJIoBeK.

3aknoyenue. TMpakTUyeckoe NpUMeHeHWE MPeLJIOXEHHbIX BapuaHTOB PacrofiOXEHUS KaHanoB M cnocobbl dukcaumm
ayTOTPaHCMNaHTaTa BO BHYTPUKOCTHBLIX KaHanax MO3BOMSOT BbIMNOMHUTL PEBU3MOHHYI0 apTPOCKOMMUYECKYI0 PEKOHCTPYKLIMIO
MKC B 1 3tan, 6e3 npUMeHeHMs AOMNOSHMTENBHOM KOCTHOM NNAcTUKU KaHanoB, YTO, B CBOK 04epedb, COKPALLAET CPOKM
NIeYEeHNs U BOCCTAHOB/IEHWA MALMEHTOB, 0 YEM CBULETENbCTBYIOT NOSTyYEHHbIE HAMU Pe3ynbTaThl.

KntoueBble cnoBa: peBU3NOHHAas PEKOHCTPYKLMS NepeHEN KPecToobpasHoN CBA3KM; pa3pbiB NepesHeN KpectoobpasHoii
CBA3KM; peLmnamB nepesHei HecTabunbHOCTH.
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One-stage revision reconstruction of the anterior
cruciate ligament using autograft: retrospective
cohort study

Lyudmila L. Butkova, Anatoly K. Orletsky

Priorov National Medical Research Center for Traumatology and Orthopedics, Moscow, Russia

ABSTRACT

BACKGROUND: Revision reconstruction of the anterior cruciate ligament (ACL) is a technically more complex procedure
than primary reconstruction. Recurrence of anterior instability is most often associated with a technical error during the primary
operation. The primary task of revision reconstruction is to identify the cause of recurrence of anterior instability and careful
preoperative planning. Thus, the principles of ACL anatomical location to be essential restore stability. This paper discusses
options for revision anatomical reconstruction of the ACL, including surgical technique, preoperative preparation, and choice
of autograft material.

AIM: This study aimed to evaluate the results of a one-stage revision reconstruction of the ACL and show that this method
can be performed in one stage, rather than in two stages, which will lead to a reduction in the patient’s recovery time and return
to usual physical activity.

MATERIALS AND METHODS: To monitor the long-term treatment results, 50 of 92 patients with revision through one-stage
ACL reconstruction, who were examined 9, and 12 months after surgery, were enrolled. All patients were young, who were
working from age 18 to 42 years. The mean age was 29 years. This group included only male patients. As a graft material,
all patients underwent sampling of the tendons of the fine and semitendinous muscles from the diseased or the contralateral
limb. To assess the treatment results, the IKDC scale, Lysholm scale, arthrometric testing on KT-1000, and functional tests
were conducted.

RESULTS: The use of developed surgical approaches made it possible to obtain good treatment results in patients with
recurrences of anterior instability according to the Lysholm score of 82 points. Grade Il residual lateral instability was observed
in two (4%) patients in the observed group and in seven (14%) patients in the control group. According to the subjective
assessment of treatment outcomes, 19 patients (38%) remained satisfied with them.

CONCLUSION: The practical application of the proposed options for the location of the channels and methods for fixing
the autograft in the intraosseous channels make it possible to perform revision arthroscopic reconstruction of the ACL in one
stage, without additional bone grafting of the channels, which in turn reduces the treatment and recovery time of patients, as
evidenced by the results.

Keywords: revision reconstruction of the anterior cruciate ligament; anterior cruciate ligament rupture; recurrence of anterior
instability.
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BACKGROUND

An anterior cruciate ligament (ACL) reconstruction of the
knee joint is becoming an increasingly common orthopedic
surgery. In Russia, >5,000 ACL reconstruction surgeries
are performed annually. Successful surgical interventions
account for 75%-90% of cases in the most famous medical
centers in the country. Despite the use of contemporary
technologies and techniques for ACL reconstruction, the rate
of poor treatment results remains high. According to the
literature, the proportion of poor results ranges from 10.5%
to 45%.

Surgical treatment of recurrent instability after primary
ACL reconstruction remains an unresolved problem. In
contrast to primary reconstruction, revision of knee ACL
reconstruction is often the surgery of choice with very
limited goals. This limitation is not accidental. Similar to
primary reconstruction, revision surgery aims to select the
appropriate graft material and implant it in the isometric
region of the tibia and femur. In most cases, surgeons
resort to a two-stage revision of ACL reconstruction; when
stage 1 is plastic surgery of previously formed intraosseous
channels, and after the channels are closed, on average after
1 year, stage 2 is ACL reconstruction [1, 2].

Early recurrence of anterior knee joint instability is
primarily associated with improper surgical technique,
functional graft failure, preterm return to sports, and
inappropriate rehabilitation [3]. A recurrence in the late
postoperative period, occurring more than a year after
ACL reconstruction, is usually associated with a new onset
of trauma or recurrent graft macrotraumatization [4, 5].
The literature reveals that 60% of reconstruction revision
cases are associated with a “technical error,” in which
inappropriate topical location of the femoral channel is the
most common [6]. Several anatomical landmarks have been
described, which determine the ACL attachment to the tibia,
including the anterior tibial spine, posterior border of the
anterior horn of the lateral meniscus, and posterior cruciate
ligament (PCL). The femoral attachment of the ACL is
located on the posteromedial surface of the lateral condyle
of the femur within the intercondylar fossa. Primarily, the
ACL limits the tibial displacement anteriorly relative to the
femur. However, its secondary role includes resistance to
the rotation of the tibia and varus and valgus loads on the
knee joint.

Instability recurrence can also occur without obvious
graft rupture, which is associated with its incorrect topical
location. The vertical location of the femoral channel can
lead to persistent rotational instability of the knee joint,
which limits the athlete’s ability to return to the previous
load level [2]. A very anterior positioning of the femoral
channel and a very posterior positioning of the tibial
channel result in flexion loss, while anterior positioning
of the tibial channel leads to graft impingement and
extension loss [7].
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This study aimed to evaluate the results of a one-stage
revision of ACL reconstruction and demonstrate that this
surgery can be performed in one instead of two stages,
which helps reduce the patient’s recovery time and return to
habitual physical activity.

MATERIALS AND METHODS
Study design

A retrospective cohort study was conducted. The results
were evaluated at three visits: before the surgery and 9 and
12 months after the surgery.

Study conditions

For the period from 2020 to April 2021, 92 patients were
recorded to experience recurrence of knee joint instability
after ACL reconstruction in the department of sports and ballet
trauma of the N.N. Priorov National Medical Research Center
of Traumatology and Orthopedics (Moscow). In 88 (95.7%)
patients, primary surgeries were performed in other medical
institutions in the country, and 4 (4.3%) patients underwent
surgery in our clinic.

The following causes were established as causes of
instability recurrence:

« Inappropriate topical location of intraosseous channels

in the femur and tibia (n=67, 73%)

+ Repeated traumas of the knee joint (n=18, 19%)

« Errors in patient management during the rehabilitation

period (n=7.8%).

Eligibility criteria

The inclusion criteria were as follows:

+ Recurrence of instability due to damage or failure of
the ACL autograft

« Availability of radiation diagnostic data (magnetic
resonance imaging (MRI), and computed tomography
(M)

« Signed voluntary informed consent to participate in the
study

The exclusion criteria were as follows:

« Failure to visit for any of the control examinations (9 or
12 months after the surgery or both visits)

» Lack of data from radiological studies (MRI) and failure
of diagnostic tests.

Description of medical intervention

Stage 1 of the surgery included an arthroscopic revision of the
joint cavity to confirm graft failure or rupture and identify damage
to other structures of the knee joint and assess the condition
of the articular cartilage. After examining the joint cavity, the
previous auto- or allograft was removed; the condition of the
intraosseous channels and intercondylar fossa was assessed;
and if necessary, plastic surgery was performed. The location
of the channels relative to the anatomical site of the native ACL
attachment can be divided into the following three categories:
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+ Non-anatomical, where the channels are completely
outside the anatomical site of attachment of the native
ACL

« Anatomical, where the channels are completely inside

the anatomical site of attachment

« Semi-anatomical, where the channels cover partially

the anatomical site of ACL attachment [8].

Most often, we found a non-anatomical location of the
channels, which did not cause difficulties in the formation of
a new intraosseous channel.

In this study, 1 (1.1%) patient had a chronic infection of
the knee joint (gonitis), which led to autograft lysis, cartilage
destruction, and fibrin deposition. The autograft remnants
and fixing structures were removed, and the joint cavity with
drains through the intraosseous channels of the femur and
tibia was drained. Then, a constant inflow—outflow system
was used for washing the joint cavity for 7 days. This patient
did not undergo repeated ACL plastic surgeries because he
did not notice the knee joint instability in the late postoperative
period, which was most probably due to the scar formation in
the knee joint cavity.

During the knee joint cavity revision, the meniscus and
cartilage were also assessed. In all cases, we identified
either degenerative changes in the menisci or their damage,
usually in the white zone, requiring partial meniscectomy.
During preoperative planning, articular cartilage changes
were usually more pronounced than expected according to
radiographs and MRI results. Articular cartilage changes
were determined by depth, size, and position using the
Waterbridge classification. The cartilage was treated with a
high-frequency ablator and shaver (debridement). Detection
of a cartilage defect up to the subchondral bone was not
a contraindication for revision surgery. Such lesions were
treated by tunneling or microfracturing.

The intercondylar fossa was usually filled with scar
tissue, which also included remnants of an ACL autograft
or allograft. Autograft removal was quite easy and efficient,
whereas allograft (dacron) removal was more time-
consuming because of the rough structure of the material.

If a screw in the femur must be removed, the bone and
soft tissue around the screw were cleaned completely before
its removal. Screws from the tibial and femoral channels
were not removed in 14 (15.2%) patients (10 femoral, 4 tibial)

Fig. 1. The location of the primary tibial canal outward, O — correct
channel placement.
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because they did not interfere with the surgery. In 5 (5.4%)
cases, the primary tibial channel was used because its
location corresponded to the correct one. The fixing structures
were removed, and the sclerotic walls of the channel were
drilled with a drill corresponding to the channel diameter, till
the clean bone.

Stage 2 of surgical treatment included tendon harvesting
for grafting and ACL plastic surgery. In most cases, tendon
harvesting was performed from the contralateral limb;
however, in 10 (10.9%) patients, it was performed from the
affected limb because allografts or the patellar ligament with
bone blocks were used for primary plastic surgery.

The actual revision surgery was similar to the primary
ACL plastic surgery, and achieving the correct anatomical
location of the channels was the focus. Since the landmarks
were less clear than that in primary plastic surgery, the
PCL attachment site was a landmark for the tibial channel
location, and the new channel was tried to be placed in the
middle and slightly medial to the intercondylar eminence.
When the primary intraosseous channel was located
outwardly in the tibia, we formed inwardly a new channel of
a larger diameter and centered the graft in the channel using
a Biolntrafix sleeve (DePuy Mitek, USA) (Fig. 1).

When the primary channel was displaced inwards, the
graft was removed, a screw was inserted there, and a
new channel with a diameter of 6-7 mm was formed.
The screw was inserted to not break the wall of the new
channel (Fig. 2).

If the primary channel was located anteriorly or posteriorly
(Fig. 3), a standard channel in the tibial bone was performed.
When making a channel of a larger diameter, the graft was
centered in the channel using Milagro screws (DePuy Mitek,
USA).

During the revision of ACL reconstruction, in 1 (1.1%)
case, the location of the tibial channel was near the anterior
horn of the internal meniscus (Figs. 4, 5).

When forming the femoral channel, we focused on the
posterior wall of the intercondylar fossa. In most cases,
no problems were encountered during site selection for
the formation of a new femoral channel. When the primary
femoral channel was located anteriorly, a new channel was
formed 2-3 mm posteriorly and no more than 7 mm in
diameter (Fig. 6).

Fig. 2. The location of the tibial canal inside, O — correct channel
placement.
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Fig. 3. Variants of the location of the tibial canals, O — correct
channel placement.

Fig. 5. Channel layout.

If the femoral channel was located posteriorly, the new
channel was displaced anteriorly, and a 6~7 mm-thick graft
was used (Fig. 7).

In some cases, the femoral channel was located high, so
we make a standard intraosseous channel corresponding to
the diameter of the resulting autograft (Figs. 8-10). At a low
location, a new femoral channel was formed more proximal,
and the channel was also centered on the tibia medially by
2 mm (Fig. 11).

In addition to the inappropriate topical location of the
channels in the femoral condyle in 6 (6.5%) patients, another
problem occurred, i.e., the channel had a large (>12 mm)
diameter. In such cases, fixators (Milagro) were additionally
used to center the autograft in the channel from 2-3 sides

O

Fig. 7. Posterior position of the femoral canal, O — correct
channel placement.
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Fig. 4. Location of the tibial canal near the anterior horn of the
meniscus.

Fig. 6. Anterior location of the femoral canal, O — correct channel
placement.

(Fig. 12). Control examination of the patients was performed
3, 6, and 12 months after the surgery.

Research outcomes

The main outcome of the study was the restoration of
limb functionality (questionnaire and clinical test). Additional
outcomes were the preservation of the ACL autograft on MRI.

Methods of outcome registration

The preoperative examination included X-ray images of
the knee joint in two views, namely, anteroposterior and
lateral in full lower leg extension in the knee joint. Before
the surgery, CT of the knee joint was obligatory. CT images
were used to determine the topical location of the femoral

o)\

Fig. 8. High position of the femoral canal, O — correct channel
placement.
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Fig. 11. Low position of the femoral canal, O — correct channel
placement.

Fig. 13. Preoperative CT-scans.

and tibial channels, their enlargement, narrowing of the joint
cavity, and location and type of the fixing structure (Fig. 13).

Patients’ medical records were evaluated to determine
the size of the intraosseous channels and type of the fixation
structures. The correction was made by comparing the
diameter measured with CT and the true diameter of the
intraosseous channel. In all cases, CT revealed an increase
in the diameter of the intraosseous channels and a violation
of their topical location.

DAl https://doiorg/1017816/VT0112123

Fig. 10. Final view after autograft.

Fig. 12. Canal diameter more than 12 mm, graft centering using
2-3 screws.

An MRI of the knee joint was also performed, which
provided additional information regarding damage to the
ACL autograft and other intra-articular structures of the
knee joint (meniscus, PCL, lateral ligaments, and intra-
articular cartilage), especially in the case of repeated
injuries. In all cases, a thorough clinical examination was
performed, including the Lachman and pivot shift tests.
Further examinations were also performed under anesthesia
immediately before surgery for a timely diagnosis of complex
instability of the knee joint. To assess the treatment results,
the IKDC 2000 and Lysholm scales and instrumental methods
using a KT-1000 arthrometer (MEDmetric Corp., USA) were
employed.

Ethical considerations

The study was performed in accordance with the
requirements of the Declaration of Helsinki (1973). It was
approved by the Local Ethics Committee of the N.N. Priorov
National Medical Research Center of Traumatology and
Orthopedics (Minutes No. 5/21 dated May 21, 2021).

Statistical analysis

The sample size was determined by the department
capacity for the indicated years of the study. The sample
size was not preliminarily calculated. SPSS Statistics v. 15.0
(SPSS Inc., Chicago, IL, USA) was used for statistical data
processing. Numerical data, indicating the research results,
are presented as M + m, where M is the mean value and m is
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the standard deviation. For ordinal variables, the frequencies
of values and proportions (%) relative to the number of valid
cases and a comparison of quantitative and qualitative signs
in the studied groups are provided. Nonparametric statistical
methods were used for the analysis. The nonparametric
Mann-Whitney U-test was used to assess differences
between the compared mean values of the studied
parameters in the groups. The threshold level of statistical
significance (p) was set at p <0.05.

RESULTS

Study participants

To follow up long-term treatment results, 50 patients
with revision of ACL reconstruction were selected, and they
were examined 3, 6, 9, and 12 months after surgery. All
patients were of working age, ranging from 18 to 42 (mean
age, 29.2) years. The study group included only male patients.
The tendons of the gracilis and semitendinosus muscles from
the affected or contralateral extremity were used as the graft
material in all patients. The graft was fixed on the femur and
tibia using the Ridfix system and BIO-INTRAFIX Tibial system,
respectively. In some cases, Milagro screws were also used
to ensure reliable fixation of the autograft during revision

surgery.

Main study results

Treatment outcomes were evaluated 3—12 months after
surgery in 50 (54%) of 92 patients. The results were assessed
on the Lysholm scale, where a good result was a score of
>77 points; satisfactory, 67-77 points; and poor, <66 points
according to the IKDS 2000 protocol (determining movement
amplitude and performing tests to determine instability).
Good treatment results were registered in 39 (78%) patients
(mean 78 points), satisfactory results were noted in 10 (20%)
patients (69 points), and poor results were registered in
1 (2%) patient (65 points). The mean IKDS score before
surgery was 23.42, and when evaluating long-term treatment
results, it was 87.21.

In the examination using the KT-1000 arthrometer before
surgery, the average displacement of the lower leg was
approximately 11 mm, and it was 2.5 mm 12 months after
the surgery.

The intensity of the pain syndrome was assessed using
a 10-point visual analog scale (VAS), and severe pain
sensations (>5) were recorded in 72% of patients before
surgery. The mean VAS score before surgery was 7.5. In
the long-term follow-up period, 2 (4%) patients with severe
deforming arthrosis had pain syndrome with a score of >4.0.
The mean VAS score after surgery was 2.0 points. After the
surgery, all patients showed an improvement in subjective
and objective conditions.

Most of the respondents (85%) were satisfied with the
treatment results. Patients return to the previous level of
professional activity after 6—10 months.

T.29.Ne3,2022
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The one-stage revision of ACL reconstruction has
remarkably reduced the treatment time for patients. Only
1 (2%) patient could not return to the previous level of
professional activity because of the progression of the
knee joint osteoarthritis, and this patient underwent knee
arthroplasty 2 years later.

DISCUSSION

Summary of the main research outcome

The two-stage treatment for revision of ACL repair is
technically more complex than one-stage repair, and the
treatment results are potentially worse, especially for active
patients who impose high demands on their physical activity
level. With careful preoperative preparation, the probability of
a one-stage ACL revision increases substantially, which can
considerably reduce the treatment time and material costs.

Discussion of the main research results

ACL reconstruction enables the correction of anterior
knee joint instability caused by ACL rupture and has become
very popular over the past two decades. Graft failure can
occur because of technical, biological, and mechanical
factors. Errors in the surgical technique, such as the non-
anatomical location of the intraosseous channels, are the
most common cause of unsuccessful ACL reconstruction,
which was confirmed in 73% of our patients.

Careful preoperative planning of ACL reconstruction
revision is a very important component of a successful
intervention. When planning ACL reconstruction revision, it is
necessary to study thoroughly the patient’s medical history,
conduct a complete physical and instrumental examination,
decide on the choice of graft material, select preliminarily
the surgical technique, and develop a rehabilitation plan. The
professional activity of the patient must be considered as well.
The patient’s expectations are often not consistent with reality;
therefore, despite the achievement of knee joint stability,
revision surgery does not satisfy the patient’s desire. Instability
and/or pain are the main patient complaints. Thus, before the
intervention, the doctor should explain to the patient that
reduced activity and good muscle tone in the thighs and lower
legs can decrease the severity or even eliminate instability
symptoms even without surgery. ACL revision should be
offered to patients who cannot cope with instability or who
want to increase their physical activity level. Patients should be
warned about the risk of gradual progression of osteoarthritis,
regardless of the treatment method, and explained that pain
most probably results from the degenerative processes in
the cartilage and that repeated ACL repair will not solve the
problem. This information should be an important part of the
patient consultation before ACL revision. In our study, one of
the patients had not recovered the previous level of physical
activity because of persistent knee joint pain.

The most common error in the surgery technique is
the location of the femoral or tibial channel anteriorly. In
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patients who undergo surgical treatment repeatedly, this
problem became the most common cause of unsuccessful
primary ACL reconstruction (28% tibial and 72% femoral).
A posterior and proximal location of the femoral channel
is preferable and results in minimal stretching of the ACL
autograft. A more anterior and distal location of the femoral
channel along the arch of the fossa causes graft stretching
during flexion and induces recurrence. The correct position
of the tibial channel is also very important for a good result.
The tibial channel location in the anterior intercondylar field
causes its impingement during lower leg extension in the
knee joint (impingement syndrome), which leads to gradual
loosening and graft failure.

For ACL reconstruction revision, the graft material and
fixation type are also very important. The doctor must be
familiar with the most common surgical techniques. The
issue of what is better to use for revision plastic surgery,
auto- or allograft, has been discussed for a long time
[9]. Although the use of an allograft alleviated pain at the
harvesting site, other problems include engraftment to
the bone and body response to foreign material, which is
manifested by synovitis of the knee joint. The degree of
elastic resistance and coefficient of elasticity in allografts
are much higher, which subsequently leads to a more rapid
progression of deforming arthrosis than the use of auto-
grafts. An allograft should be used only if it is impossible
to collect autologous material or if the patient refuses it.
Noyes et al. published the results of ACL reconstruction
revision using a cadaveric fresh-frozen allograft, where
unsuccessful surgeries accounted for 33% of cases over
42 months of follow-up. These patients used fresh-frozen
allografts sterilized with y-irradiation at a dose of 25,000
Gy [10, 11]. Although the authors believe that the change in
the mechanical properties of the graft under the influence
of y-radiation and deep freezing was within acceptable lim-
its, this assumption was not proven and could explain the
relatively high rate of instability recurrence. Noyes et al.
suggested that an allograft should not be used in revision
surgery. In the absence of automaterials available for har-
vesting, the authors recommend using allograft augmenta-
tion using a portion of the iliotibial tract to reduce the rate
of instability recurrence [11].

Fox et al. recently published the results of ACL
reconstruction revision using a non-irradiated patellar
tendon allograft [12]. They assessed treatment outcomes in
32 (84%) of 38 patients. The mean age of the patients was
28 years, and the mean follow-up period was 4.8 years.
Postoperative CT-1000 arthrometry showed that in 10% of
the patients, anterior displacement of the lower leg was
>5 mm, which indicates an unsuccessful surgery, although
the instability recurrence rate was substantially lower than
with an irradiated allograft.

After ACL reconstruction, due to lysis, the intraosseous
channels enlarged. Although the outcome of this phenomenon
is not yet fully understood, dilation of the intraosseous
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channels can be of great importance in revision surgery,
as it complicates the choice of the location of the new
channel and graft fixation. Many assumptions have been put
forward regarding the causes of this complication. In our
opinion, as the most appropriate point of view, the cause of
lysis has a multifactorial origin. Mechanical and biological
causes were believed to contribute to tunnel dilation. In the
analyzed group, the channels (femoral and tibial) dilated
in all patients who underwent ACL reconstruction revision.
In 7 (14%) patients, where the channels were =12 mm
(5 femoral and 2 tibial channels), and to overcome this
situation, in addition to the standard graft fixation, we
used 2 or 3 Milagro screws for additional fixation and filled
the cavity of enlarged intraosseous channels. In 14 (28%)
patients, we did not remove the fixation structures to avoid
weakening bone structure during the formation of a topically
correctly located new channel, and they did not interfere with
the surgical course.

At the very start of the postoperative period, fixation
is the weakest part of any ACL reconstruction (primary or
revision). In all cases, we used the same fixation as in the
primary ACL reconstruction.

The rehabilitation program in patients with reconstruction
revision was the same as in primary reconstruction because
we did not reveal any remarkable differences in the objective
and subjective assessments of instability in patients with
primary and revision of ACL reconstruction.

Our results were remarkably better than those reported
in the literature regarding the measurement of instability
and recurrence rate. In 1 (2%) patient, graft malfunction
was noted after 12 months, and the patient complained of
instability. During arthroscopic revision in this patient, we
discovered complete lysis of the autograft. As a result, poor
results accounted for 2.5% in our study. In another patient,
the anterior displacement of the lower leg when measured
on the KT-1000 arthrometer was 5 mm, which suggests
joint instability. However, this patient did not complain of
instability because it was compensated by the good tone of
the thigh muscles; thus, repeated surgical interventions were
not required.

Study limitations

This study is limited by its retrospective nature. In the
future, we plan to conduct a prospective comparative study
with a preliminary calculation of the sample size to comply
with the principles of evidence-based medicine.

CONCLUSION

ACL reconstruction revision is a complex procedure that
includes a more thorough clinical examination, radiographic
evaluation, and preoperative testing, as opposed to primary
reconstruction. Difficulties with reconstruction revision
include new channel formation, channel dilation due to lysis,
associated trauma, and choice of graft material. Surgical
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success is ensured by minimal surgical errors and the
choice of the most appropriate ACL reconstruction technique.
The proposed options for the location of the channels and
methods for autograft fixing in the intraosseous channels
help in the arthroscopic revision of ACL reconstruction in
one stage, without the use of additional bone grafting of the
channels, which reduces the treatment time and promotes
recovery of the patients.
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OcobeHHOCTU BbINONIHEHUA pe3eKLUU NO3BOHOYHOrO
cT0s16a No NOBOAY PUrMAHBIX KUPOTUYECKUX

U KudocKonmoTuyeckux aedopmaumu
rPYAONOACHUYHOr0 OTAE/NA NO3BOHOYHMKA Pa3sIn4yHOro
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AHHOTALUUA

06ocHoeaHue. Pe3exums no3BoHoYHoro ctonba (vertebral column resection, VCR) Kak BUA 0CTEOTOMWM MO3BOHOYHMKA XapaK-
Tepu3yeTcs MaKCUMarbHbIMWA BO3MOMHOCTAIMU TPEXMEPHOW KOPPEKLMM Pa3iMYHOro reHesa: BPOXAEHHOrO0, NocTTybepKynésHoro,
ATPOreHHOro (MOC/e MHbIX BMELLATEbCTB Ha NMO3BOHOYHMKE), AereHepaTUBHOrO, a TakXKe NMpU CMOHAWNONTO3e NO3BOHKA, 00yC/0B-
NeHHoM 6one3Hblo KioMMens, 1 npu nepBUYHBIX M METAcTaTUHECKUX OMYXOJIEBLIX NOPaXKEHUAX NO3BOHOYHMKA. K HacTosLeMy Mo-
MeHTy npuMeHeHmne VCR BbILWIO JaneKo 3a paMKM CBOEro NepBOHAYaIbHOro NpeHasHaueHus.

Llens. CpaBHuTb 0cobeHHocTn BoinonHeHus VCR no noBody puruaHbIX AedopMaumii pasiuyHoi 3TMONOMHK, @ TakiKe MeHeq-
JKMEHTa 3pUTPOLMTapHbIX MPenapaToB KpoBM B NepyonepaLyoHHOM Nepuoge.

Mamepuanel u Memodsl. MynbTULEHTPOBOE PETPOCTIEKTUBHOE HaboaaTeNbHOE KOrOpTHOE MCCEA0BaHMe NPOBEAEHO Ha OCHOBE
[aHHbIX 53 B3pocnbix (=18 NieT) nauMeHToB C KMGDOTUYECKUMM U KUGDOCKOAMOTUYECKUMM AeOpMaLMAMU TPYAHOMO U NOSICHUYHOMO
OTAeNa NO3BOHOYHWKA, PA3AENEHHbIX Ha 4 rpynnbl CpaBHEHWS MO reHe3y AedopMaLym: aHOManuu pasBuTUS NO3BOHOYHWUKA, TPaBMa-
TUYECKWI FeHe3, AereHepaTUBHbIN 100 MAMoNaTUYECKUI KNDOCKOINO3, HOBOODPa30BaHNSA Ten NO3BOHKOB.

Pe3ynemamel. Mpy BeinonHeHuy VCR no noBoay HoBoo6pa30BaHWi NO3BOHOYHWUKA A/IMTENBHOCTL OMepaLmMy 0Ka3anach BhblLLe,
yem npu VCR no noBoAy BbICOKO3HEPTETUYECKUX «B3PbIBHbIX» KOMMPECCUOHHBIX MEPesioMOB T MO3BOHKOB M CKOJIMOTUYECKUX
nedopmaumn IV crenenm (p <0,05). [lononHuTenbHO 3Ta rpynna xapakTepusyeTcs B cpeaHeM Hambosiee KpaHWanbHbIM 3Ha4eHUeM
YPOBHSA OCTEOTOMWM Cpeay rpynn NauueHToB, y4acTBoBaBLUMX B uccienoBaHuu. VCR no noBoay wuamMonaTMHecKux CKOAMOTMYe-
CKux aedopmaumi oTinyaeTcs 6obLIMM 06LEMOM MHTPAONEPALIMOHHO KPOBOMOTEPU, YEM MHbIE PACCMOTPEHHBIE B UCCNIEA0BaHUM
HO30/10rMM (Pa3NMUMA TaKIKE HOCAT CTATUCTUYECKM 3HAYMMbIV XxapaKTep). KpoMe Toro, y NauMeHTOB-MyXUMH 3TOW rpynmbl ypo-
BeHb reMorfnobuHa Ha 1-e cyT nocne BMeLlaTeNbCTBa CTaTUCTUHECKM 3HAUYMMO HUXKE, YeM Y MaumeHToB, KoTopbiM VCR BbINoAHsM
M0 MOBOAY KOMMPECCUOHHbIX MEpeSIOMOB Tes MO3BOHKOB, 160 AedopMaLmm, Bbi3BaHHOM aHOManueii pa3suTus no3soHKa. [pu VCR
M0 NOBOJAY «B3pPbIBHbIX» KOMMPECCUOHHBIX NEPENIOMOB Te/ MO3BOHKOB NPOTSKEHHOCTb (MKCALMM MEHbLLE, YeM NPY aHANOTNYHOM
BMeLLaTesIbCTBe M0 NOBOJAY aHOManuii pasBuTMs 1 AedopMaLmii NOCTONEPaLMOHHON0 reHesa, a TakXKe MAaMoNaTUYecKoro CKoMo3a
IV ctenenu (p <0,05). Mpu BbinonHeHun VCR no noBogy mamonatuyeckoro ckonuosa [V ctenenu Tpebyetcs bonblumii (p <0,05)
00bEM penHdy3MpOBaHHO ayTOKPOBM, YEM MPU BMeELLATENbCTBE MO NOBOAY OCTPOi TPaBMATUYECKOM NaTonorum («B3pbIBHbIX»
KOMMPECCUOHHbIX NepesioMax TeJ1 MO3BOHKOB).

3aksoyeHue. YHUBEPCANbHOCTb KIIMHUYECKMX 3afiad, MPW KOTOPbIX MOXKET DObiTb BLINOMHEHA Pe3eKums NO3BOHOYHOrO CTonba
no metoamke VCR, 06ycnoBnmBaeT U 3HaYMTENbHYHO FETEPOreHHOCTb IPYNM NaLMEHTOB, KOTOPLIM NPOBOAMTCA TaKoe feveHune. 3Ha-
HWe 0CcoBeHHOCTEN BbIMOIHEHWUS BMELLATENLCTB MO MOBOLY PUrMAHBIX KMDOTMHECKUX U KMDOCKONIMOTMYECKUX fedopMaunii pas-
JINYHOTO reHe3a MMeeT LIeHHOCTb B BEPTEOPOIOrMYECKOii NpaKTUKe.

KntoyeBble cfioBa: pe3eKLus MO3BOHOYHOMO CT0/16a; MHTpaonepaLMoHHas NoTeps KPOBM; reMOrIo0MH; XMPYPrisl MO3BOHOYHM-
Ka; TpaBMa No3BOHOYHOr0 CT0/16a; HOBOOBPa30BaHUs NO3BOHOYHOIO CT0/16a; KOMMPECCUOHHBIN NepenoM; KUGOCKOMOTUYEeCKas
nedopMaums; kudotudeckas fepopmaums.
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ABSTRACT

BACKGROUND: Vertebral column resection (VCR) as a type of spinal osteotomy is characterized by maximum possibilities
of three-dimensional correction of various etiologies: congenital, post-tuberculous, iatrogenic (after other interventions on the
spine), degenerative, and vertebral spondyloptosis caused by Kimmel's disease, and primary, and metastatic tumor lesions of
the spine. Nowadays, the use of single-level VCR is far beyond its initial purpose.

OBJECTIVE: The study aimed to compare features of VCR for rigid deformities of various etiologies and management of
erythrocyte blood products in the perioperative period.

MATERIALS AND METHODS: A multicenter retrospective observational cohort study analyzed data from 53 adult
(aged =18 years) patients with kyphotic and kyphoscoliotic deformities of the thoracic and lumbar spine, distributed into
four comparison groups according to the deformity genesis, namely, impaired spinal development, traumatic genesis,
degenerative or idiopathic, and neoplasms of the vertebral bodies. The characteristics of VCR in these patients were
compared.

RESULTS: The surgery duration was longer in VCR for spinal neoplasms (p <0.05) than for high-energy burst compression
fractures of vertebral bodies and scoliotic deformities (grade 1V). On average, this group also had the most cranial osteotomy
level among the study groups. VCR for idiopathic scoliotic deformities is characterized by a larger intraoperative blood loss
volume than other nosologies, and the differences were statistically significant. In male patients of this group, the hemoglobin
level on day 1 after surgery was statistically significantly lower than in those who underwent VCR for compression fractures
of the vertebral bodies or impaired vertebral development. During resection of the vertebral column for burst compression
fractures of the vertebral bodies, the fixation length was less (p <0.05), with a similar intervention for developmental anomalies,
deformities of postoperative genesis, and grade IV idiopathic scoliosis. VCR for grade IV idiopathic scoliosis requires a larger
(p <0.05) volume of the reinfused autologous blood than for intervention for acute traumatic pathologies (burst compression
fractures of the vertebral bodies).

CONCLUSION: The versatility of clinical tasks for which resection of the spinal column can be performed using the VCR
technique also determines the significant heterogeneity of the patients who undergo such treatment. Knowledge of the
interventions in various nosologies is very useful in vertebrological practice.

Keywords: vertebral column resection; intraoperational blood loss; hemoglobin; spine surgery; spine trauma; spine neoplasm;
compression fracture; kyphoscoliotic deformity; kyphotic deformity.
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BACKGROUND

Vertebral column resection (VCR) is a type of three-column
spinal osteotomy, accompanied by the total removal of one
or more vertebrae at the deformity apex, followed by spatial
anatomical reconstruction of the spine, and characterized by
the maximum possibilities of three-dimensional correction.
Since the proposal of the MacLennan method in 1922 [1],
attempts have been made to treat deformities of various
origins, namely, congenital, post-tuberculous [2-7], iatrogenic
(after other interventions on the spine), and degenerative [8, 9],
L, vertebra spondyloptosis [10], due to Kimmell's disease
[11, 12], and in primary and metastatic tumor lesions of the
spine [13-15]. To date, VCR is used far beyond its original
purpose. Numerous studies are available in the literature;
however, they focused on a highly specialized subject, namely,
the use of VCR in certain nosologies. Literature reviews are
compiled based on available articles; as a rule, they do not
follow a single methodology for collecting data and had
differences in measurement units used. Thus, comparison of
such results is difficult for both clinicians and doctors involved
in scientific activities.

This study represents one of the first attempts to
generalize VCR experience in adult patients based on
the results of various vertebrological centers in the
Russian Federation, which will enable the formation of
an interdisciplinary concept and clarify its indications and
contraindications. As a first step, we consider it appropriate
to compare surgical interventions for scoliotic, kyphotic,
and kyphoscoliotic deformities with a Cobb angle of >40°
(“target group” of patients) for nosological groups that a
vertebrologist may deal with in practice and the required
amount of erythrocyte blood products of such interventions
perioperatively.

This study aimed to compare parameters of spinal column
resection for rigid deformities of various etiologies and the
management of erythrocyte blood products perioperatively.

MATERIALS AND METHODS
Study design

A multicenter retrospective observational cohort study
design was employed.

Eligibility criteria

Inclusion criteria

+ Rigid kyphotic or kyphoscoliotic deformity of the
thoracic or lumbar spine with a Cobb angle in the
kyphotic plane of >50°

+ VCR surgery with transpedicular fixation from the
dorsal approach

« Congenital spinal anomalies causing the deformity
described, or vertebrological intervention on the
posterior column of the spine, resulting in its formation
(group 1)
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+ High-energy (traumatic) compression fractures of the
vertebral body beyond the acute period of trauma, at
least 6 months ( group 2)

+ Hospitalization and surgical treatment performed
beyond the chemotherapy and radiation therapy
periods, in agreement with the oncologist managing
the patient (group 4).

Exclusion criteria:

« VCR from the ventral access or two accesses

« VCR at more than 1 level

« Simultaneous vertebrotomies of a smaller volume
(PS0, SPO, and others)

« Use of posterior fixation other than transpedicular one,
including hybrid fixation

Terms and conditions

The study was based on data from 53 adult patients (aged
218 years) with kyphotic and kyphoscoliotic deformities of
the thoracic and lumbar spine, who received VCR surgical
treatment between 2008 and 2020 at N.N. Priorov National
Medical Research Center of Traumatology and Orthopedics
(Moscow), R.R. Vreden Russian Scientific Research Institute
of Traumatology and Orthopedics (St. Petersburg), and
Privolzhsky Research Medical University (Nizhny Novgorod).

Study duration

The study was conducted during the period from
2021 to 2022 and retrospectively analyzed data from
patients who were surgically treated for kyphotic and
kyphoscoliotic deformities of the thoracic and lumbar
spine using the VCR technique between 2008 and 2020.
The observation period was limited by the duration of
hospitalization; given the retrospective study design,
the registration of the data collected was accepted as a
surrogate (“soft”) endpoint.

Description of the medical intervention

All the included patients underwent a single-level spinal
column resection according to the generally accepted
technique, which included the creation of a surgical approach,
installation of transpedicular screws, and temporary rods,
resection of the posterior supporting column of the vertebra,
resection of the middle, and anterior supporting columns of
the vertebra, apposition of the cranial, and caudal fragments
of the spine, replacement of rods for permanent ones, final
fixation, and closure of the surgical wound. The surgery was
performed under combined endotracheal anesthesia under
intraoperative neuromonitoring. Intraoperative reinfusion
of autologous blood using a cell-saver apparatus was
performed.

Research outcomes

A surrogate endpoint, corresponding to the determination
of hemoglobin concentration on day 1 after the intervention,
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was adopted as the study outcome, given its retrospective
nature. Information about other indicators used in this study
was already available at the endpoint.

Methods of outcome registration

The following parameters were measured and analyzed:

+ Demographic indicators such as distribution by sex
and age

+ Duration of the intervention

+ Intraoperative blood loss

+ Amount of blood reinfused during the intervention

« Osteotomy level (calculations were taken into account
as 1-12 for thoracic vertebrae from Th, to ThX,
respectively; 13—17 for lumbar vertebrae from L, to
L,, respectively)

« Fixation length (measured as the number of fixed
spinal motion segments)

+ Hemoglobin concentration (g/L) for men and women
separately before the surgery (preoperative level) and
on day 1 after it (postoperative level)

Subgroup analysis

Patients were distributed into four main groups according
to the nature of the underlying disease or injury that caused
the onset and growth of kyphotic/kyphoscoliotic deformity.
Table 1 presents the characteristics of the groups that were
used as the basis for the distribution.

In group 4, the types of neoplasms of the vertebral bodies
were distributed as follows:

« Tumor, histologically unspecified lesion of the vertebral
body (at the time of data collection, the biopsy material
was being processed), n=3; damage levels Th,, Thy,
and L,

« Chondrosarcoma of Thy,, n=1

+ Chondrosarcoma, ICD-0 code 9250/1, degree 2,
grade 2, n=1

« Giant cell tumor (osteoclastoma) of Thy, n=1

« Giant cell tumor (osteoclastoma) of Th,, (aggressive
type), ICD-0 code 9250/1, n=1

« Breast carcinoma of L, (metastasis, luminal subtype A),
n=1

« Clear cell renal cell carcinoma of Th, (metastasis),
n=1
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Statistical analysis

Statistical analysis was performed using IBM SPSS
Statistics version 26 (IBM Corp., Armonk, NY, USA).
Descriptive statistics (calculated mean value of the
parameter, standard deviation, and minimum and maximum
values) were used for the general presentation of data. The
Mann-Whitney U-test was used to determine differences
in parameters between each of the two groups. The nature
of the differences (high or low value of the parameter in
the compared groups) was determined only with confirmed
(p <0.05) statistical significance. This nonparametric
criterion was chosen based on the differences in the number
of patients in the groups analyzed and the insufficiency of
the sample size (=21 in the largest group) for parametric
tests. P=0.05 was taken as the threshold level of asymptotic
significance.

RESULTS

Study participants

The study involved 53 patients, which included 22 (41.5%)
men and 31 (58.5%) women. The mean age of the patients
was 49.17+15.82 years. Table 2 presents the descriptive data
on the main studied parameters.

When searching for differences between groups in the
pairwise comparison using the Mann—Whitney U-test, the
results presented in Table 3A-D were obtained.

Tables 2 and 3 presented the following results:

« The surgical duration in group 4 (VCR for neoplasms
of the vertebral bodies) was statistically significantly
different from that in groups 2 (p=0.035) and 3 (p=0.039)
(VCR for injuries and rigid scoliotic deformities of the
spine, respectively) upwards.

+ The intraoperative blood loss volume in group 3 (VCR
for degenerative/idiopathic scoliosis) was statistically
significantly different from that in all other groups
in the upward direction (p=0.014 compared with
group 1, p <0.001 compared with group 2, and p=0.039
compared with group 4).

+ In the male patients of group 3, the hemoglobin
concentration on day 1 after the intervention differed
downward statistically significantly from those in
groups 1 (p=0.016) and 2 (p=0.036), whereas before

Table 1. Distribution of patients into four groups in accordance with the main nosology

Number
of patients, n

Conventional name
of the group

Deformity genesis

1 8
2 21
3 15
4 9

fractures)

Congenital (developmental anomalies)
Traumatic (high-energy compression fractures of the vertebral bodies)

Adult degenerative or idiopathic kyphoscoliosis

Oncological (neoplasms of the vertebral bodies, associated metastases, and compression
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Table 2. Descriptive data of the main studied parameters

Group | Number, n | Minimum | Maximum Average Standard deviation
Intervention duration, min
1 8 210 660 360,00 155,47
2 21 210 580 303,33 90,35
3 15 165 420 299,33 70,93
A 9 155 600 400,00 137,55
Intraoperative blood loss, mL
1 8 400 2500 1131,25 763,89
2 21 300 2900 840,48 602,62
3 15 700 8100 2900,60 2200,38
4 9 200 2320 946,67 732,87
Volume of blood reinfused intraoperatively, mL
1 8 0 900 307,25 332,83
2 21 0 744 109,19 207,15
3 15 0 2226 732,13 667,26
4 9 0 0 0 -
Osteotomy level
1 8 6 16 11,25 4,43
2 21 3 15 10,81 3,40
3 15 6 16 13,87 3,93
A 9 1 13 7.1 4,40
Length of fixation (in spinal motion segments)
1 8 3 14 8,25 3,69
2 21 5 10 5,76 1,51
3 15 2 17 8,87 4,58
4 9 5 9 6,33 1,32
Peripheral blood hemoglobin before surgery, g/L
Men
1 5 117 167 139,80 19,15
2 1 112 150 131,55 13,83
3 A 119 136 127,50 6,95
4 128 140 134,00 8,49
Women
1 3 125 166 145,67 20,50
2 10 103 156 129,00 18,74
3 1 100 150 129,55 13,74
4 7 113 155 127,57 15,15
Peripheral blood hemoglobin on day 1 after surgery, g/L
Men
1 5 104 139 118,40 12,90
2 (A 92 129 109,18 12,46
3 88 102 95,75 7,32
4 97 126 111,50 20,51
Women
1 3 105 126 116,00 10,54
2 10 74 126 99,80 14,99
3 1 88 140 111,18 18,87
4 7 87 143 110,71 18,59

Note. Means and standard deviations are rounded to two decimal places.
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Table 3. Asymptotic significance of differences (p) between groups when compared using the Mann-Whitney U-test

A

Group | 1 | 2 | 3 4
. 1 - 0,340 0,014 0,592 .
3urg|_cal 9 0.509 _ <0,001 0,982 Intraoperative
uration - blood loss <
3 0,456 0,680 - 0,003
4 0,531 0,035 0,039 -
B
Group 1 2 3 4
1 - 0,554 0,106 0,066
Fixation length - 2 0,016 - 0,001 0,026 Osteotomy level «
3 0,770 0,013 - 0,001
4 0,238 0,093 0,182 -
c
Group | 1 | 2 | 3 | 4
Hemoglobin 1 - 0,192 0,016 0,857 Hemoglobin
concentration before 2 0,461 - 0,036 0,843 concentration
surgery, men - 3 0.268 0,695 ~ 0,348 on day 1 after surgery,
' ' ' men <
4 0,845 0,921 0,240 -
D
Group | 1 | 2 | 3 | 4
Hemoglobin 1 - 0,107 0,697 0,419 cgﬁr;%?:g?i:]n
concentration before 2 0,176 - 0,192 0,282
surgery, women — 3 0.243 0860 ~ 0.964 on day 1 after surgery,
' ' ' women «
4 0,137 0,883 0,717 -
E
Group | 1 | 2 | 3
L 1 -
Reinfusion volume — 2 0,073 ~
3 0,111 0,001 -

Note. Statistically significant (p <0.05) differences are shown in bold. The reinfusion volume was not compared with group 4 (Table 3, D)
because reinfusion was not used in this group. Values are rounded to three decimal places.

the intervention, these differences were not detected
(Table 3C).

on average, by the lowest level of osteotomy among
all the studied groups, which corresponds to the most

+ In female patients, differences in hemoglobin levels

were not detected either before or on day 1 after the
intervention (p >0.05; Table 3D).

The length of hardware fixation in group 2 (VCR for
high-energy traumatic compression fracture of the
vertebral body) was statistically significantly shorter
than that in group 1 (p=0.016) and group 3 (p=0.013)

cranial location of the altered vertebrae within the
thoracic and lumbar regions.

The reinfusion volume was statistically significantly
different in groups 2 and 3 (VCR for injuries and
degenerative/idiopathic  scoliosis, respectively;
p=0.001), whereas group 3 required the highest
volume of autologous blood.

(VCR for developmental anomalies and deformities
of postoperative genesis and idiopathic scoliosis,
respectively).

« Osteotomy levels differed statistically significantly
between groups 2 and 3 (p=0.001), between groups 2
and 4 (p=0.026), and between groups 3 and 4 (p=0.001).
The differences between groups 4 and 1 cannot be
currently considered statistically significant (p=0.066);
however, they can potentially be proven in the future
with an increased sample size. Group 4 (VCR for
neoplasms of the vertebral bodies) was characterized,

In general, the VCR outcomes in group 1 (deformities
caused by developmental anomalies and postoperative
deformities) were not statistically significantly different when
compared with other groups in all parameters studied.

Group 2 (high-energy compression fracture of the
thoracolumbar spine beyond the acute phase) was
characterized by the shortest fixation length (average
5.76 levels), which may be due to the absence or minimal
disturbance of the sagittal balance in these patients, and
its correction does not require a significant hardware
length.
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Group 3 (scoliotic deformities of degenerative—-
dystrophic and idiopathic genesis) was characterized by the
largest/maximum intraoperative blood loss (on average,
2900.60 mL, which is 2-3 times higher than this indicator
for other groups). A large intraoperative blood loss causes
increased requirements for reinfusion (average 732.13 mL for
this group) and low hemoglobin concentration on day 1 after
the intervention (average 95.75 g/L in men and 99.80 g/L in
women). The fixation length in group 3 (on average 8.87 levels
of the spine) exceeded that of all other groups, which was
due to the need for deformity correction simultaneously in
two planes (frontal and sagittal), which increased the surgical
intervention requirement and, consequently, blood loss. The
need for reinfusion also increased.

In group 4 (VCR to correct deformities caused by tumor
lesions of the vertebrae), interventions were most often
performed in the mid-thoracic region at the Thy,~Th,, level.
This situation is possibly caused by the unpredictable (at this
stage) development (location) of metastatic foci and other
neoplasms in the vertebral bodies. Moreover, the “large
caudality” of the average levels in other groups (Thy~Thy,
vertebrae in group 1, Th,~Thy, in group 2, and L-L; in
group 3) may be associated with the following:

« Patient composition for group 1 (in terms of the

location of the altered vertebrae)

« Specificity of the thoracolumbar transition segment
as a zone of damage for group 2 [the probability of a
compression fracture of the upper and middle thoracic
vertebrae in the case of injury was slightly lower than
that of the underlying (lower thoracic and lumbar
ones)]

« For group 3, the choice of the osteotomy level in
accordance with the actual nature of the deformities
in the included patients

When compared between groups, statistically significant
differences in the osteotomy level were found between
groups 4 and 2 (kyphotic deformities due to chronic vertebral
compression fractures; p=0.035) and group 3 (VCR due to
rigid scoliotic deformities; p=0.039).

On average, the duration of the onco-orthopedic
intervention was the highest in group 4 when compared
with the rest of the groups, which can be due to increased
requirements for the technique due to the principles of
ablastic surgery.

Adverse events
No adverse events were reported during the study.

DISCUSSION

Summary of the main research outcome

When performing VCR for spinal neoplasms, the surgical
duration was statistically significantly higher than for VCR
for high-energy burst compression fractures of the vertebral
bodies and grade IV scoliotic deformities. This group was also
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characterized, on average, by the most cranial osteotomy
level among the studied patients.

VCR for idiopathic scoliotic deformities is characterized
by a larger intraoperative blood loss volume than other
nosologies considered in the study, showing statistically
significant differences. Moreover, in male patients of this
group, the hemoglobin level on day 1 after the intervention
was statistically significantly lower than that in those who
underwent VCR for compression fractures of the vertebral
bodies or deformity caused by a vertebral developmental
anomaly.

In the spinal column resection for burst compression
fractures of the vertebral bodies, the extent of fixation was
statistically significantly less than with a similar intervention
for developmental anomalies, deformities of postoperative
genesis, and grade IV idiopathic scoliosis.

VCR for grade IV idiopathic scoliosis required statistically
significantly larger amounts of reinfused autologous blood
than the intervention for acute traumatic pathology (burst
compression fractures of the vertebral bodies).

Discussion of the main research results

Even the baseline information about blood management
in VCR is currently extremely poorly covered. We did not
find a single publication in the literature that described the
hemoglobin level in peripheral blood before and after (on
day 1) VCR, and data about other parameters considered,
except for the surgical duration and intraoperative blood loss,
were not given in all studies. Comprehensive coverage of
the achieved correction from a radiological and neurological
point of view is common, whereas blood management and
comparison of the perioperative features of VCR in various
nosologies remain beyond the main focus of vertebrological
cogitations, despite their obvious relevance for clinicians.

Developmental anomalies (Group 1)

The analysis of VCR parameters for patients with
abnormal spinal development is conceptually complex
because of the diversity of the anomalies and, accordingly,
the required extent of surgical intervention. Thus, we
consider it appropriate to focus on the analysis of studies
on developmental anomalies, where only one vertebra is
affected, which should be resected.

The absolute number of publications describing the use
of VCR for impaired spinal column development (resulting in
kyphotic, kyphoscoliotic, or scoliotic deformities) is focused
on the treatment of children and adolescents (aged 0-17
years). Data on the treatment of adults (aged >18 years) are
extremely limited. The study conducted by Liu et al. is an
example of high-quality work related to the results of VCR
for congenital scoliosis caused by developmental anomalies
[16]. Despite the emphasis on radiological parameters, in
addition to the main findings, the authors also provide
some “atypical” data that are rarely found in publications.
Thus, intraoperative blood loss among 24 patients was
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17542657.3 mL, which is slightly higher than our findings
(1131.25+763.89 mL), and the number of pedicle screws
was 14.3£1.6 (range 12-16). As a disadvantage for a full-
fledged comparison, determining the number of fixed levels
by the number of screws is impossible because there can
be from 0-2 screws at a certain level.

Compression traumatic fractures (Group 2)

Given its complexity, VCR is not the method of choice
for deformity correction in compression (including burst)
fractures of the thoracic and lumbar spine, even beyond
the acute phase of injury. The priority in such injuries is
the most rapid and technically simple achievement of
stability in the damaged segment while eliminating the
compression threat to neural structures (i.e., spinal cord,
roots, and nerves). Such patients do not have sagittal
balance disorders developing for a long time; therefore,
under such conditions, the minimum necessary fixation,
including five levels, proves itself (two levels cranial to
the damaged vertebra + the damaged vertebra itself + 2
levels distal to it). This reason explains the smallest fixation
length in all groups (5.76+1.51 levels; Table 2), although
significant differences were found only in group 1 (planned
interventions for developmental anomalies of the spine,
resulting in its deformity).

The literature provides data on the results of three-
column reconstruction of the spine through the posterior
approach, which is very similar to VCR. Hamzaoglu et al.
[17] summarized their experience of performing VCR from
the dorsal approach in 51 adult patients with traumatic
pathologies such as burst compression fractures of the
vertebral bodies. The average duration of the intervention
was 434 (270-535) min, which was on average higher than
our data (303.33+90.35 min). The average intraoperative
blood loss was 520 (360-1100) mL, which was
somewhat lower than our results (840.48+602.62 mL)
but was generally comparable to their results. The
authors emphasized the importance of the combined
use of hemostatic measures such as intraoperative
administration of tranexamic acid, maintenance of optimal
blood pressure during the intervention, widespread use
of thermocoagulation of small vessels, and use of high-
speed burs. The study limitation was the fact that in 3 of 51
(5.88%) patients, osteotomy was performed at two levels;
therefore, we cannot establish complete methodological
compliance. However, we can form a comparative
impression of the intervention results.

Degenerative and idiopathic kyphoscoliosis (Group 3)

Zhang et al. [18] presented the evaluation results
of the efficiency of VCR in 12 patients with grade IV rigid
idiopathic scoliosis, which revealed that VCR performed for
this nosology (mean angle of deformity before and after
the intervention were 108.91°£16.56° and 56.49°+18.82°,
respectively) was characterized by an average blood loss of
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1333.334574.19 mL and surgical duration of 326.67+27.91
min. Thus, the surgical duration was longer than that
recorded in our study; however, the intraoperative blood
loss volume was lower. In the study, the average number
of fixation levels was 11.33+2.27, which was more than the
average value obtained in our study with 8.87+4.58.

Zhou et al. can also be considered [19] to have certain
limitations, as their study focused, among other things, on
performing VCR in patients with rigid scoliotic deformities.
Of 22 patients, idiopathic scoliosis was registered in
16 patients, and neuromuscular scoliosis was detected
in 6 patients. The authors report an average surgical
duration of 539.5+38.0 min, with an intraoperative blood
loss volume of 1895.5+566.7 mL, which is slightly lower
than our intraoperative blood loss of 2900.60+2200.38 mL,
but higher than the average surgical duration recorded in
our study (the lowest of 299.33+70.93 min in group 3, and
the highest of 400.00+137.55 min in group 4). A significant
limitation for the analysis is the authors’ consideration
of a two-approach one-stage VCR in contrast to the one-
approach VCR investigated in our study.

Oncological nosologies (Group 4)

Information on the use of VCR in the field of onco-
orthopedics, which is not related to the description of
individual clinical cases, is scarce in the literature. Jandial
et al. [15] studied the results of spinal column resection
in the lumbar region from the posterior mono-approach
performed for a metastatic lesion. A total of 11 adult
patients (6 men and 5 women) were included in the study.
The distribution by nosology of primary neoplasm among
patients was as follows: two patients with neoplasm of
the prostate, two patients with that of the kidney, one with
lung neoplasm, one with neuroendocrine tumor, one with
breast cancer, one with plasmacytoma, one with alveolar
rhabdomyosarcoma, and one with thyroid gland neoplasm.
The average intraoperative blood loss was 1618 (900-
4000) mL, which was significantly higher than our results
of 946.67 (200-2320) mL. However, in our patients, the
osteotomy was performed mainly in the thoracic spine (L,
was the only level of the lumbar spine in our study). A smaller
blood loss volume with similar principles of intervention
can be due to the smaller size of the thoracic vertebrae
and the smaller volume (and wound area) of the adjacent
muscle masses, which impose appropriate hemostatic
requirements. The authors provide data on intraoperative
blood loss for each of the 11 patients, indicating histological
data; however, due to the diversity of the histological nature
of neoplasms, each type requiring VCR is rare. Thus, the
analysis of possible relationships between the histological
type of neoplasm and intraoperative blood loss is currently
premature because of data paucity.

When comparing intraoperative blood loss with that in
other patients, our study revealed (Table 3A) statistically
significant (p=0.003) differences between this group and




OPUMVHAJTBHBIE MCCTEJOBAHVIA

group 3, corresponding to patients with rigid scoliotic
deformities; thus, this indicator was higher in group 3
than in group 4. This can be due to a shorter fixation
length (8.87+4.58 levels in group 3 and 6.33+1.32 levels in
group 4), which implies a longer approach for the scoliotic
deformity correction, more time for its creation and closure,
and therefore an inevitable large blood loss during the
intervention.

Jandial et al. [15] also reported an average surgical
duration of 6.6 h (396 min), which ranged from 4.5 to 9 h
(270-540 min). Our results generally agree with this time
interval, in which the average value in our study was 400
(155-600) min.

In an article analyzing VCR complications in 40 patients
with vertebral body neoplasms, Fan et al. [13] also provided
some information that is of interest from the point of view
of blood management, that is, according to their data, the
median intraoperative blood loss volume was 2400 (600-
11,000) mL, the intervention duration was 305.8+78.2 (135 to
470) min, and the transfusion volume of erythrocyte blood
components was 2600 (0-26200) mL which is generally less
than our results in terms of the intervention duration, but
higher than other parameters. Moreover, in 4 of 40 (10%)
patients, two adjacent vertebrae (not 1 vertebra) were
removed; therefore, we cannot fully compare the results of
this work and our study.

Interestingly, the authors [13] registered 75% (30/40)
of neoplasms in the thoracic spine and 25% (10/40) in the
lumbar spine. The predominant localization in the thoracic
spine corresponds generally to our results. In the study by
Dreimann et al. [14], which focused on the treatment of 11
patients with metastatic spinal cord compression, all (100%)
patients had a metastatic lesion of the thoracic spine, which
confirms an increased “tendency” to metastasis in this region
compared with the lumbar spine. A thoracic localization may
be of some importance for estimating the intraoperative
blood loss volume and planning for VCR replacement therapy.
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Study limitations

given the lack of randomization in this observational
study, confounding factors could not be controlled. The study
was also limited by its retrospective design.

CONCLUSION

The versatility of clinical tasks for which spinal column
resection can be performed using the VCR technique also
determines the significant heterogeneity of patients who
receive such treatment. In accordance with nosologies,
various requirements are imposed on surgical interventions,
namely, ablasticity, spinal stabilization rate, optimal
biomechanics of a fixed spine, and others. Knowledge of the
features of interventions in various nosologies is very useful
in vertebrological practice.
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3kcnepuMeHTanbHoe 060CHOBaHME NPUMEHEHUA
nnasMbl, 06orawéHHon TpoMbouMTaMm, B COYETaAHUM
C MUKpOo(paKTypupoBaHMEM B NleYeHUMU JIOKAJIbHbIX
0CTEOXOHAPanbHbIX AedeKToB rMaNMHOBOr0 XpALLa
KOJIGHHOr0 CycTaBa: HepaHA0MU3MpOBaHHOe
KOHTpoOsiMpyeMoe UcciepoBaHue

B.A. Baciokos', A.A. BopotHukos', I.A. Aitpanetos’-2, C.10. Yekpbiruu', B.C. botawesa’

! CTaBpOMo/IbCKMI MOCYAapCTBEHHbI MeAMUMHCKMA yHuBepcuTeT, CtaBponosib, Poccuiickas ®epepaums
2 CaHKT-leTepbyprckuit HayHHO-MCCIeA0BATENLCKUI MHCTUTYT BTM3nonyibMoHosorun, CaHkT-TeTepbypr, Poccuiickas ®eaepaums

AHHOTAUNA

06ocHosaHue. PacceKalowLmin 0CTEOXOHAPUT KOJIEHHOMO CYCTaBa 3aHUMAaeT 0JHO M3 INAMPYIOLWMX MecT cpeau 3abone-
BaHWN W MOBPEXAEHWN, COMPOBOXAAILLMXCA MOpaXKeHueM cycTaBHoro xpswa. CyuiecTByloiee MHoroobpasue MeToaumk
KOHCEepBaTUBHOMO M XUPYPriyeCKOro JIeYeHUs! 0CTEOXOHApaNbHBIX AeeKTOB rManMHOBOro0 Xpslla He LAET B MOSIHOM Mepe
YL0BNIETBOPUTESIbHBIX Pe3y/IbTaToB BOCCTAHOBUTENBHOMO JIEYEHHS.

Llesw. TNponssecTnt oLEeHKY 3QEKTUBHOCTM NPEJSIOKEHHOTO HaMU KOMOMHUPOBAHHOIO MeToAa NEeYeHMs MOHOCNOMHbIX
0CTEOXOHApPaNbHbIX Ae(EKTOB KONEHHOMO CYyCTaBa.

Mamepuanel u Memodbl. 3KcnepuMeHTanbHas YacTb paboTbl BbINOMHEHA Ha 27 0BLAX pOMaHOBCKOW MOPOAbI BO3pac-
TOM 0T 5 Mec fio 1 rofa (cpenHuii BospacT 8,5 Mec), BecoM o1 20 o 35 Kr (cpesHuii Bec 27,1 kr). Bce ocobu bbinu ycnoBHo
pa3fernieHbl Ha 3 3KCMepUMEHTasbHbIE TPYNMbl M0 9 MUBOTHBIX, B KQXAO0W U3 KOTOPbIX WHTPAonepaLMoHHO CMOAEeNUpoBa-
JIN OCTEOXOHAPaNbHBIA LedeKT MeauanbHOro Mblllenka 0benx 3afHuX KoHeyHocTeid. [pu 3TOM neBblil KONEHHBIA CycTaB
CYUTaNM 3KCNEPUMEHTANbHBIM, MPaBbli — KOHTPOSbHLIM. B 1-i 3KCnepuMeHTanbHoI rpynne Ha JIEBOM KOJIEHHOM CYCTaBe,
MOMWUMO OCTEOXOHAPANLHOMO fedeKTa MblLiesika beipeHHO KOCTH, BbINOJHANN MUKPODPaKTYpUpoBaHue, BO 2-i — MUKpO-
(paKTypupoBaHue 1 BBefeHMe 0boralLéHHol TpomboumTamm nasmbl (PRP), B 3-i — MUKpodpaKTypupoBaHue 1 BBEAEHUE
PRP uepe3 3 Hen. HMBOTHBIX BbIBOAWIM MO 3 U3 Kaxaom rpynnbl Yepe3 1, 3 u 6 Mec. Pe3ynbTaTbl OLEHUBaM C NOMOLLbIO
MaKpO- 1 MUKPOCKOMMUYECKOr0 UCCIIef0BaHUA.

Pesynemamel. B 1-i 3KcnepuMeHTanbHOW rpynne pereHepaums xpslla npoucxoauna MeaneHHo. Bo 2-i rpynne c uc-
nonb3oBaHueM PRP Habniopanu 6onee MHTEHCMBHYIO pereHepaLyio XpALLEBOI TKaHW. B 3-ii rpynne pereHepaums XpsLLeBoil
TKaHW npoTeKana bosee MHTEHCMBHO, YeM B 1-# M 2-i1 3KCMEPUMEHTaNbHbIX rpymnax.

3aknoyenHue. B xofe 3KcnepuMeHTa C NPUMEHEHUEM HECKONTbKWUX METOL0B JIeYeHUsl 0CTEOXOHAPaNbHbIX Ae(eKToB Ko-
JIEHHOr 0 cycTaBa Haubonee adeKTUBHLIM NoKa3an cebss KOMOMHUPOBaHHBIN MeTOS, NeYeHMs C MPUMEHEHMEM MUKPOdPaKTY-
puHra u BeeaeHneM PRP yepe3s 3 Hep nocne onepauyu.

KnioueBble cnoBa: ocTeoXoHApasbHbIi AedeKT; KONEHHbIN CycTaB; nia3Ma, oboralléHHas TpoMboumTamy;
MUKPOGPaKTypUpoBaHme.
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Experimental substantiation of the use of platelet-
rich plasma in combination with microfracturing
in the treatment of local osteochondral defects

of the hyaline cartilage of the knee joint:
non-randomized controlled study

Vyacheslav A. Vasyukov', Alexandr A. Vorotnikov', Georgii A. Airapetov’?,
Sergey Yu. Chekrygin', Valentina S. Botasheva'

! Stavropol State Medical University, Stavropol, Russia
2 Saint-Petersburg State Research Institute of Phthisiopulmonology, Saint Petersburg, Russia

ABSTRACT

BACKGROUND: Dissecting osteochondritis of the knee joint is one of the common diseases accompanied by damage to the
articular cartilage. Existing conservative and surgical methods of treating osteochondral defects of the hyaline cartilage do not
give full satisfactory results of restorative treatment.

OBJECTIVE: This study aimed to evaluate the effectiveness of the combined method proposed for the treatment of full-layer
osteochondral defects of the knee joint.

MATERIALS AND METHODS: The experiment was conducted on 27 Romanov sheep aged 5 months to 1 year and weighing
20-35 kg. All animals were conditionally divided into three experimental groups of nine animals, each of which intraoperatively
modeled the osteochondral defect of the medial condyle of both hind limbs. Moreover, the left knee joint was assigned to
the experimental group, whereas the right knee joint was assigned to the control group. Thus, in first experimental group,
microfracturing was performed on the left knee joint in addition to the osteochondral defect of the femoral condyle; in the
second experimental groups, microfracturing and platelet-rich plasma (PRP) administration; in the third experimental group,
microfracturing, and PRP administration after 3 weeks. From each group, three animals were sacrificed at 1, 3, and 6 months.
Results were evaluated by macro- and microscopic examination.

RESULTS: In the first experimental group, cartilage regeneration was slow. In the second experimental group using PRP,
more intensive regeneration of cartilage tissue occurred. In the third experimental group, cartilage tissue regeneration occurred
more intensively.

CONCLUSION: During the experiment, in which several methods of treating osteochondral defects of the knee joint were
employed, the most effective was the combined method of microfracturization and PRP administration 3 weeks after surgery.

Keywords: osteochondral defect; knee-joint; platelet-rich plasma; microfracturing.
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OPUMVHAJTBHBIE MCCTEJOBAHVIA

OB0CHOBAHUE

Paccekatownii 0CTEOXOHAPUT KOJIEHHOrO CyCTaBa
ABNAETCA OAHOW W3 MPUYMH pa3BUTMA 60NEBOro CUH-
LAPOMa U HapyleHUs GYHKLMM KOJIEHHOro cycTaBa
y naumenToB [1]. B HacToAwee BpeMs He cylecTByeT
e[MHOr0 MOAX0AA K NeYeHul 3ToW natonoruu. Henpa-
BWJIbHO BblDpaHHas neyebHas TaKTUKa NPUBOLMUT K paHHUM
AereHepaTMBHO-AUCTPOGUYECKUM NpoLieccaM ¢ noceay-
IOLWMM CHUXEHMEM BYHKLMM CycTaBa W KayecTBa XU3-
HU nauueHTa. JleyeHne NOKaNbHbLIX OCTEOXOHAPANbHBIX
AedEeKTOB TMaNvHOBOr0 XpAlla MbIlLeNKoB 6eapeHHOI
KOCTM — O[IHA U3 BaXKHbIX U Manou3y4yeHHbIX npobnem
B COBpPEMEHHOI opTobuonorun. B oTeyecTBEHHOM U 3a-
pybexHoN nuTepaType OTCYTCTBYET O[HO3HAYHOE MHe-
HMe OTHOCWUTENbHO BbibOpa XWUPYpPruyeckoro Metona
neyeHus paHHon natonoruu. Kaxpas npepnoxeHHas
MEeTOAMKa MMeeT CBOM MPeUMYyLLEeCTBa U HeJoCcTaTKu [2].
MuKpodpaKTypupoBaHue CTUMYIUPYeT pereHepaTuBHble
npoLecchl B 04are M CYMTAETCSH OTHOCUTENIbHO MPOCTbIM
cnocoboM neyeHmns, 4TO Aenaet ero monynspHbiM [3].
PRP-tepanus (PRP — platelet rich plasma — nnasma,
oboraléHHas TpoMboumMTaMuK) TaKKe ABNAETCA LOCTYN-
HbIM METOJ0M Tepanuu, 0LHaKo COYeTaHWe ABYX 3TUX Me-
TOLOB B NUTepaType NPaKTMYeCKU He ynoMuHaeTcs [4].
JKcnepuMeHTanbHble UCCNE0BaHNUSA Ha XWUBOTHbIX MO-
3BONAKT 060CHOBAHHO BHEAPUTb B jle4ebHbIN mpoLecc
HOBbIe TEXHOMOrMW. PesynbTaThl Hallero uccnenoBaHUs
AalT BO3MOXHOCTb NPOC/eJMTb BCE 3Tanbl pereHepauumu
KOCTHO-XpsLLeBoro AedeKta nNpu MCMoib30BaHWUK pas-
JINYHBIX METOJ0B NeYeHUS.

Llenb uccnepoBaHmsa — cpaBHUTbL pe3ynibTaTbl MUKPO-
M MaKpOCKOMWYEeCKOro uccnefoBaHMA, MOAyYeHHbIe
Mpv NpOBeAEHNMN IKCMIEPUMEHTA, M HAa OCHOBaHWUM 3TUX [LaH-
HbIX MPOM3BECTW OLEHKY 3DPEeKTUBHOCTM KOMOMHUPOBaH-
HOr0 MeTOAa NleYeHUsl MOJHOCOMHBIX 0CTEOXOHAPANbHbIX
Ae(heKTOB KONEHHOr0 CycTaBa.

MATEPUAJIbI U METObI

Iln3aiH uccnepgoBaHua

MpoBeaeHo HepaHA0MU3MPOBAHHOE KOHTPOJIMPYEMOE MC-
CNefi0BaHue.

Ycnosua nposeaeHuA

Habop 3KcnepuMeHTanbHbIX UBOTHBIX OCYLLECTBASM
Ha base OIB0Y BO «CrtaBpononbCKuiA rocyaapCTBEHHbIA
arpapHblit yHuBepcuteT» (CTaBpononb). Mccnenosanue npo-
BOAMNM B nepuof, ¢ Hosbps 2020 no mionb 2021 rofa, nepuog
BKJTIOUEHUS IKCMEPUMEHTANbHBIX JKMUBOTHBIX B MUCCefoBa-
Hne — Hosbpb 2020 — despanb 2021 roaa, nepuog otcne-
YKMBaHUs UCXOAO0B MccneoBaHna — aekabpb 2020 — utonb
2021 ropa.

Cneundmyeckux GpakTopos, cnocobHbIX NOBAMATL Ha Bbl-
BOAbl, HAaMU HE YCTaHOBJIEHO.
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KpMTepMM cooTBeTCTBUA

Kpumepuli ex/to4eHus:: BO3pacT KMBOTHBIX OT 5 Mec
no 1 ropa.

Kpumepuii uckmoyeHus: ntobble 0CNOXKHEHNS Ha KoJeH-
HOM CyCTaBe nocie onepaumm.

OnucaHue MeAULMHCKOro BMeLIATeNbCTBA

Mon obwmM HapKo3oM c nomolblo 2% pacTeopa Kcu-
nasuHa rugpoxnopupna (Pometap) B posuposke 0,5 mn/kr
BbIMOJIHAMIM apTPOTOMMIO KONEHHOT0 CycTaBa BHYTPEHHUM
napanaTeffspHbIM AOCTYNOM MEepNEHAUKYISPHO MPOEKLMM
CYCTaBHOM LLeNM [UTnMHOM 4 cM. OnepaumoHHoe nose obpaba-
ThiBaM Ae3uHbuUMpyowmM pacteopoM Qopucent. 3apHiow
KOHEYHOCTb (UMKCMPOBANM K XUPYpruyeckoMy cTony B Mo-
NOXEHWUN yMepeHHON dnekcun. TocnolHo pacceKanu Koy,
MOJKOXHO-XMPOBYIO KIETYaTKy, COBCTBEHHYIO dacumio, Kan-
CyNny KONeHHOro cycTaBa, TeM caMblM 0becrneunBas BU3yanu-
3aumio MeJManbHoro MbllLenka begpeHHom KocTu. C noMoLL b
Bopa ons ayToXOHAPOMNACTMKM Ha MeAManbHOM MBbILLESKe
(hopMMpOBany 0CTeOXOHAPANbHLIN AedEKT AMAMETPOM 5 MM.
B KoHUe onepauum paHy ylumBanu nocnoiHo. MukpodpakTy-
PUpOBaH1e BbIMOJHAMM C MOMOLLbBIO LUMa NYTEM CO3[aHMS
MMUKPOMepesioMoB CyOXOHApPaNbHOM KOCTU B KOMMYeCTBe 4 Ha
1 cM? 1 Ha ryBuHY 5 MM [10 NOABNIEHNA reMopparui.

[ins PRP npoussogunm B3situe 15 Mn BEHO3HOWM KpoBM
3KCMEPUMEHTANBHOTO KWBOTHOTO M MCMONb30BaNN LIEHTpU-
dyry «Excelsa Baby Il 206-R» (Fanem, bpasunus).

Bcex aKcnepuMeHTanbHbIX UBOTHBIX COAEPIKanu B BU-
BapuM 1 0becneynBany MosHOLEHHBIM MUTAHWEM, a TaKKe
BbILLEPKMBANN PEXMM [03MPOBAHHON ABUraTesbHOW aKTMB-
HoCTU. U3 3KCcnepyUMeHTa XMBOTHbIX BbIBOAMAM MO 3 U3 KaXK-
[01 3KCnepuMeHTanbHoM rpynnel Yepes 1, 3 u 6 Mec nocne
ero Hayarna. 3BTaHaso OCYLLECTBIAAM C NMOMOLLbI0 pacTBopa
TUOMEHTana HaTpus B A03MPOBKE 2,5 MIV/KT.

Mpenapatbl Ans Mop(oNOrMYecKoro UCCnefoBaHus ro-
TOBUIM U3 KOCTHO-XPALLEBBIX (parMeHTOB MeAManbHOro
MbilLenka benpeHHol KocTu. Cpesbl OKpaluMBanu rema-
TOKCUIMHOM 1 303MHOM. (DOTOJOKYMEHTUpPOBaHWe ocy-
LLLeCTBNAAM NocpeacTBoM LudppoBon Kamepbl «DFC 420»
(Leica Microsystems AG, 'epMaHus) n Mukpockona «Leica
D14 1000» (Leica Microsystems AG, lepMaHusi). Mukpocko-
MUYECKYI0 OLiEHKY AaBa, yuuTbIBas CrefyloLLve Kputepum:

* YAesbHbIA 00bEM XOHLPOLMTOB;

* yOenbHbli 06BEM XPALLEBOr0 MaTPUKCA;

* yLenbHblA 06BEM COEAMHUTENBHON TKaHW;

 cpepaHsasa rnybuHa pedekta.

06nactb fedeKTa OLEHWBaNW BU3yasibHO MPU NOMOLLY
cneumansHon wkanbl Driscoll (2002), yuutbias aMnnutyay
OBVXEHWN B CyCTaBe, BOCCTAHOBEHUE KOHTYpPA CYCTaBHOM
LLeX, HannyMe 3PO3UN CYCTaBHOW MOBEPXHOCTM M BHELLUHWN
BM[, pereHepara.

MUcxopabl uccnepoBaHua

OCHOBHbBIM MCX0[0M MCCEA0BaHMA CYATANM BOCCTAHOB-
JlIeHne KOCTHO-XpsALLeBoro ,U,quEKTa.
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AHanu3 B nogrpynnax

Bce ocobu bbinm pasaeneHbl Ha 3 3KCMepUMEHTaSbHbIE
rpynnbl no 9 MBOTHBIX B Kaxoi. Bo Bcex rpynnax uHTpa-
OnepaLyoHHO MOJENUPOBany MOMHOC/OWHBIA 04aroBblil
AedeKT rManmMHoOBOro Xpslla C 3aXBaTOM MOBEPXHOCTHOW
yacTtn cybxoHapanbHoM KocTu anametpom 5,0 MM no BHy-
TPEHHel MOBEPXHOCTU MeAMaNbHOro Mbllleska befpeH-
HOI KOCTM NeBOM U NPaBOM 3afiHel KoHeyHocTw. [1pu aTom
BO BCEX rpynnax NieBblil KOMEHHbIA CycTaB CYUTanM JKC-
nepuMeHTaNbHbIM, @ NpaBbll — KOHTPOJbHbLIM. [ToMu-
MO C03[aHWS O0CTE0XOHAPANbHOT0 AedeKTa B MbILLESIKe,
B 9KCMEPUMEHTANbHBIX FPynnax BbIMONHSANN CheayioLue
MaHWUNynauuu:

« B 1-/ rpynne — MUKPOdPaKTYpMpOBaHMe;

¢ BO 2-i — MUKpodpaKTypupoBaHue n BeegeHne PRP

Cpasy nocsie yLWMBaHWA paHbl;

B 3-ii — MuKpodpaKTypupoBaHue 1 BeefeHne PRP

yepe3 3 Hef, nocne onepauyu.

MeToppbl perucrtpauum ncxonos

OueHKy npou3BOAMIM BUM3yanbHO (MaKpocKonuue-
CKM) no cneumnanbHoi wkane Driscoll u Mopdonornye-
CKUMU METOLaMMU C WCMOSIb30BaHUEM CBETOBOM MMKpO-
ckonun. [lna ructonormyeckoro uccnefoBaHua bBpanu
KOCTHO-XpsiLLeBble (parMeHTbl MeAManbHOro Mbllen-
Ka 6e[peHHOI KOCTW 0BUbI 1 FOTOBMAM MUKpOMpenapar.
MuKpPOdOTOCHEMKY TMCTONOrMYECKMX NpenapaTtoB ocy-
LecTBAANM C noMolublo MUKpockona «Leica D14 1000»,
(GOTOAOKYMEHTUPOBaHWE BbIMOHANM NOCPEACTBOM Lnb-
poBoii Kamepbl «DFC 420» ¢ nporpaMMHbIM 0becneyeHnem
«Imagescope M». B pabote 6blav ucnonb3oBaHbl TEOpPETU-
YecKMe, IKCNepUMEHTaNIbHble U CreLmnabHble METOAbI Ha-
YYHOr0 UCCNeA0BaHNA, TaKMe KaK MeTOA KOHTeHT-aHanu3a
W CTaTUCTUYECKMI METOA.

JTnYecKan IKcnepTU3a

[ins npoBefeHus uccnefoBaHUs MONYYEHO 3aKJYeHWe
NoKanbHoro 3tnyeckoro komuteta ®IbOY BO «CrtaBpononb-
CKWIA TOCYLapCTBEHHbIM MeOUUMHCKWUA YHUBEpPCUTET» (npo-
ToKon N 92 ot 28.10.2020).

CraTUCTMYEeCKUM aHanus3

Pasmep BbibopKM NpeaBapuTeibHO HE pacCymThi-
Bancs.

HakonneHue, KOppeKTUPOBKY, CMCTEMATU3ALMI0 UCXOA-
HOW MHGOPMaLMK M BU3yanu3aUuK MOJTYYEHHBIX pe3yb-
TaToOB OCYLLECTBAAAM B 3MEKTPOHHbIX Tabnuuax Microsoft
Office Excel 2016 (CLUA). CtaTUcTMYeCKUI aHanM3 paH-
HbIX MPOBOAM/M C UCMONb30BaHMEM NporpamMMmbl Statistica
v. 13.3 (StatSoft Inc., CLUA). Pe3ynbTathl npefcTaBnieHbl
B0 Bcex rpynnax vepe3 1, 3 u 6 mec. [lna Bcex nokasa-
Tesien paccunTbiBanmM cpefiHee apudMeTUHecKoe 3HaueHUe
W cTaHfapTHoe oTKIoHeHWe (M + o). [Ins npoBepku cTatu-
CTMYECKOM 3HAYMMOCTU Ucnonb3oBanu t-Kputepuit CTblo-
LEeHTa.
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PE3YJ1bTATHI
06beKTbl UccneoBaHuUA

JKCnepuMeHTaIbHOe MOJENIMPOBaHUe MOJIHOCIOHOMO
04aroBOro KOCTHO-XpALLEBOro AedeKTa NpoBeeHo Ha 27 0B-
Liax POMaHOBCKO nopofpl Bo3pacToM oT 5 Mec Ao 1 roga
(cpennuin BospacT 8,5 mec), Becom o1 20 o 35 Kr (cpeaHuii
Bec 27,1 Kr).

OcHoBHble pe3ynbTatbl UCcneaoBaHuUA

MocneonepaumoHHbIi MEpPUOA Y MUBOTHBIX BO BCEX 3KC-
nepuMeHTaIbHbIX Tpynnax npoTeKan 6e3 ocobeHHoCTel.

Yepe3 1 Mec oT Hayana aKkcnepuMeHTa

KoHmponbHbll cycmas (npasbill): ABUXEHWS B CycTaBe
OrpaHuyeHbl, rybuHa Kpatepa «MUHYC-TKaHb» CHOpMUpO-
BaHHOro 04aroBoro aedexTa cocTaBnseT 3/4 TONLWMHBI, Kpas
He Cra)eHbl, YETKO MPOCTEXKUBAETCS rpaHMLIA MeXy HOBO-
00pa30BaHHOI TKaHbIO W OKPYIKAIOLLEH XPALLEBOW TKaHbIO.
Mukpockonuuecku obHapyeHbl MPU3HAKKM HEMOJIHOM pena-
paTMBHOW pereHepaLyy XpsALLEBON U KOCTHOW TKaHW. HoBo-
00pa30BaHHbIN MManMHOBOMOAOOHbIN CYCTaBHOM XpsLL, HECET
B cebe CBOICTBA He3penoro.

1-5 3KcnepuMeHmManbHas 2pynna (egeil cycmas): LBU-
)KEHWA B CycTaBe OrpaHuueHbl, rnybuHa Kpatepa «MUHYC-
TKaHb» c(hOPMUPOBAHHOrO 04aroBoro AedeKra cocTaBnseT
3/4 TONWMHBI, KPas He CrNAXeHbl, YETKO MPOC/EXUBAETCA
rpaHMua Mex [y HoBo0bpa3oBaHHOM TKaHbIO 1 OKpYKatoLL el
XpALLEBOW TKaHblo. MMKPOCKOMMYECKM NONIOCTb OCTEOXOH-
ApanbHoro aedekta Ha 1/3 3anonHeHa hmbpopeTUKyNspHOV
TKaHbIO C HanMuMeM HoBOODpa3oBaHHbIX cocynoB. OTMeva-
eTca nponmdepaumnsa prubpobnactos. OnpeaensoTca eanHNY-
HbI€ XOHJPOreHHble OCTPOBKM.

2-5 3KcnepuMeHMasbHas epynna (neseili cycmas):
OnpefensoTCcs OrpaHNYeHNs OBUKEHUI B CYCTaBe, «MUHYC-
TKaHb», cocTaBnisowas 1/2 ToAWwmMHLI chHOpMUPOBAHHOIO
pedeKTa C pOBHbIMM TMafKUMW KpasMK, TpaHuLa Mexay
HOBOOOPA30BaHHON TKaHbID U COXPAHEHHBIM TMANIMHOBBIM
CYCTaBHbIM XPALLOM MPOC/EXKMBAETCA YETKO, MOCKOJBbKY HO-
Boobpa3oBaHHas TKaHb Pe3Ko MOSIHOKPOBHA. MuKpockonu-
Yecku B nonoctv fedexTa GopMUpYeTC OpraHOTUMMYECKMIA
COeAMHUTENBHOTKaHHbIN pereHepat. B nepuoctanbHom 3oHe
pereHepaTa WMEIOTCA XOHAPOTeHHbIE OCTPOBKM, UMeloLLme
TO e CTpOeHue, 4To U B 1-I 3KCMEpUMEHTaNbHOM Tpynne,
Ho Gonblue No pa3MepaMm, B KONMMYECTBE 5 B MoJie 3peHus
MUKpOCKONa.

3-9 3KkcnepuMeHmansHas 2pynna (neewili cycmas):
LBVXKEHWUA B CYCTaBe OFpaHMYeHbl, ONPeSensieTcs «MUHYC-
TKaHb», cocTaBnsowas 1/3 ToWmMHbI chOpMUPOBAHHOMO
AedeKTa, C POBHBIMU TNAKUMK KpasMK, rpaHuLa Mexay
HOB00OPa30BaHHOW TKaHbK M COXPAHEHHBIM XPALLOM Npo-
CNeXuBaeTcs 4YETKO, HOBOOOpa3oBaHHas TKaHb pe3KO
MOJIHOKPOBHA. MMWKPOCKOMUYECKU OpraHUYeckuit pereHe-
paT u3 GuObPO3HOW TKAaHU MONIHOCTLK 3aMONIHAET MOOCTb
LedeKTa U NA0THO CPALLEH C ero CTEHKaMM, KONNareHoBble
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BONIOKHA (OPMMPYIOT NAOTHbIE Myyku. OTMevaeTcs ycuneH-
Haa nponmndepaums ¢ubpobnactos. B pubpopeTukynsapHoii
TKaHM onpeaenseTcs 60/bLL0e YACI0 XOHAPOreHHbIX OCTPOB-
KoB (>10 B mone 3peHus).

3a 1 Mec Bo Bcex rpynnax npou3oLLIM MaKpo- U MUKPO-
CKOMMUYECKMEe U3MEeHeHUs, NpeaCcTaBeHHble B Tabn. 1.

‘-Iepe3 3 Mec oT Havana JKCnepuMeHTa

KoxnmponeHeild cycmas (npaswili): Habnopaetcs orpa-
HUYEHWe ABUXKEHMIA B cycTaBe, rnybuHa KpaTepa «MMHyC-
TKaHb» COCTaBNISET 2/3 TOMLLUMHbI, KPas He CrnaeHsbl, rpa-
HMLA MeXay HOBOODOPa30BaHHOW TKaHbK) U COXPAHEHHBIM
XPALLOM NPOCNEXMUBAETCA YETKO. MUKpOCKONMYEeCKN CybXOH-
AparbHas KOCTHas NacTUHKA UMeeT UCKPUBIIEHWE B CTOPOHY
CyOXOHApPanbHOM KOCTH, 0OHapYKMBAIOTCA NPU3HAKW peMo-
[LeNMpoBaHus XPALLEBOM TKaHW, YTO YKa3blBAET Ha YacTUYHOE
BOCCTaHOBJIEHWE CTPYKTYpbl XpALLA.

1-9 3kcnepumMeHmarnsHas 2pynna (negeili cycmas): Ha-
bnioaaeTcs orpaHuyeHne ABUXEHWIA B CycTaBe, onpeaens-
eTCA «MMHYC-TKaHb», COCTABMIAOLLASA OKONO 2/3 TOMLLMHbI
chopMmMpoBaHHOro fieeKTa, C POBHbIMU TMALKUMU KPAsMU,
rpaHuLa Mexay HoBo0bpa30BaHHOM TKaHbIO U COXPAHEHHBIM
XPALLOM NPOC/IEXMBAETCA YETKO. MUKpocKonuyecku aedekt

T.29.N2 32022

BecTHwK TpaBMaTonoriv 1 opToneami uM. HH. Mproposa

MOSHOCTLIO 3aMOJIHEH MOJI0A0M XPALLENOLOBHON TKaHbIO,
0b6pa30BaHHON XOHAPObIacTaMu M OKCUPMIBHBIM MEXKIe-
TOYHbIM BeLLecTBOM. HafxpsALLHMLA COCTONT U3 2 CNIOEB: Ha-
PYHbIVi (BONIOKHUCTBIN) U BHYTPEHHWI (XOHAPOreHHbIN). PocT
XpALLA NPOMCXOAMT MO anmno3uLMOHHOMY TUMY.

2-9 3KchepuMeHmMasnwHAs 2pynna (nessili cycmas):
onpeLenseTcs orpaHUYeHWe OBUKEHUIA B CyCTaBe, «MUHYC-
TKaHb», cocTaBnsiowas 1/3 TonwmHbl KpaTtepa nedekTa,
C POBHBIMM FMafKUMM KpasMy, rpaHuLa Mexay HoBoobpa-
30BaHHOM TKaHbIO W COXPaHEHHBIM XPALLOM NPOCNeXUBaeT-
s YETKO. MuKpockonmuecku nonocTb fedekTa NoAHOCTHI0
3anofiHeHa HoBOOOpa30BaHHOM MOMOAON XpsLienofobHol
TKaHbl. XoHApobnacTel 6oiee MHTEHCUBHO Mponudepumpy-
10T, OHU Bonee anddepeHLMpPOBaHbI, TaKyHbI pacronaratoTcs
TecHee. HaaxpswHMua nonHocTblo copMmpoBaHa. Habnio-
[aeTCA MHTEHCUBHBIN POCT XPsLLA N0 anno3uLMOHHOMY TUMy.

3-9 3KkcnepuMeHmansHas 2pynna (neswili cycmas):
ONPeAeNiATCA He3HaUUTENbHbIE OrpaHUYeHUs LBUXKEHWN
B CyCTaBe, a TAKIKe «MUHYC-TKaHb», cocTaBnisiowwas 1/4 Ton-
WKHbI chopMUpOBaHHOTO AedeKTa, C POBHBIMUA FMafKUMM
KpasMu, rpaHuLa Mexay HoBoobpa3oBaHHOM TKaHbK M Co-
XPaHEHHBIM FMaIMHOBLIM CYCTaBHBIM XPSLLOM MPOCNEXUBa-
eTCs YETKO. MUKpOCKONMUYECKM NONoCTb AedeKTa 3anosiHeHa

Tabnuua 1. MaKpo— 1 MUKPOCKOMNM4eCKas oLeHKa cnycTa 1 Mec oT Havana JKCNepuMeHTa

Table 1. Macro- and microscopic evaluation after 1 month from the start of the experiment

1-2 2-a 3-a
KOHTponb JKCnepuMeHTabHas JKCnepuMeHTasbHasa JKCnepuMeHTasbHasa
rpynna rpynna rpynna
Cpenuss cyuma bannos 4,0:0,0 5,67:058 (0 <0,05)  6,33:0,58 (o <0,05) 8,0:0,0 (p <0,05)

no wkane Driscoll

\r
MaKpocKonuyecKui BUA ‘ )

YnenbHblii 00bEM

3

) AN

N

9

e

xompoLyToR, % 3,02+0,07 3,2110,2 (p >0,05) 3,35:0,31 (p >0,05) 3,25+0,13 (p >0,05)
YpenbHblin 061EM XpALLEBOrO

vaTpikca, % 22,93:0,13 23,09:0,12 (p>0,05)  23,11:0,18 (p>0,05)  23,05£0,17 (p >0,05)
YnenbHuii 06nem ) 70,75:0,44 69,92:0,6 (p>0,05)  69,770,23 (p>0,05)  69,86+0,16 (p >0,05)
COeaMHUTENBHON TKaHK, %

Cpennan rnybua 67,67+0,38 6741206 (050,05  67,23:021 (9>0.05)  67,4540,5 (p >0,05)

nedekta, %

MuKpOCKONUYecKuii Bug,
(ys. 40)

DAl https://doiorg/10.17816/VTO12464
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Tabnuua 2. Makpo- 1 MMKPOCKOMMYECKas OLIeHKa CrycTs 3 Mec 0T Hayana aKcnepuMeHTa
Table 2. Macro- and microscopic evaluation after 3 month from the start of the experiment

1-2 2-1 3-a
KOHTpOnb JKCnepuMeHTaNbHasa JKCnepuMeHTaibHasa JKCnepuMeHTasibHasa
rpynna rpynna rpynna
Cpenxss cyuma bannos 4,67:0,58 6,33:0,58 (p <0,05) 8,0:0,0 (p <0,05) 9,33:0,58 (p <0,05)

no wkane Driscoll

e

Makpockonuyeckuii BUA

YnenbHblii 00bEM

commpoLyTo, % 3,35:0,13 3,83:0,08 (p<0,05)  4,15:0,14 (p <0,05) 5,08+0,27 (p <0,05)
YBenbHuiiA 06BEM XpAlesoro 23,26+0,23 27,99+0,63 (0 <0,05)  32,8:0,18 (p<0,05)  36,67+0,48 (p <0,05)
MaTpukca, %

YReneHbiit 06beM . 49,75:0,19 69,9740,14 (p <0,05)  60,930,33 (p<0,05)  55,9+0,52 (p <0,05)
COoeAUHUTEJIbHOU TKaHWU, %

Cpeansa ry6uHa 84,2+0,31 60,870,3 (p <0,05) 36,4:+0,46 (p <0,05) 27,3504 (p <0,05)

nedekta, %

MuKpOoCKoNUYecKuii Bug,
(ys. 40)

XPALLENOL0OHOM TKaHbIO C HANIMUMEM NaKYH U MEXKIETOY-
Horo BeluecTBa. OTMevaeTca nponmndepaums xoHapobnacros
n ux aubdepeHumposKa. XpswenonobHas TKaHb NAOTHO
CpalLieHa co CTeHKaMW nonocti, GpubpopeTukynsapHas TKaHb
He 0DOHapyeHa.

3a 3 Mec Bo Bcex rpynnax npou3oLLIM MaKpo- U MUKpO-
CKOMWUYECKME U3MEHEHWS, OTPAXEHHbIE B Tabn. 2.

‘-Iepes 6 Mec oT Hayana JKCnepuMeHTa

Kormposnbhslili cycmas (npaseil): He HabnofaeTcs 3Ha-
YMTENbHBIX U3MEHEHWUN, OBVWXKEHUS B CYCTaBe OrpaHMYeHsbl,
rnybuHa KpaTepa «MUHYC-TKaHb» COCTaBNIAET 0Koso 3/5 Ton-
LWMHbI 3[10POBOr0 XPALLA, KPas He CriaeHbl, rpaHuLa
Me/ly HOBOOOPa30BaHHOM TKaHbIO U COXPAHEHHBIM XPALLOM
NPOCNeXMBaeTCs YETKO. MUKpPOCKONUYeCKM npouecc pere-
HepaLMm XpALLEBON TKaHU HOCUT He3aBEePLUEHHDIV XapaKTep.
CybxoHpanbHas KOCTHas NacTuHKa M cybxoHapanbHas ryb-
yartas KOCTb YNJIOTHEHbI W YTOSILLEHbI, BbICTYNAOT B CTOPOHY
MOBEPXHOCTW.

1-5 3aKcnepumMeHmaneHas 2pynna (neswili cycmas): Ha-
bniopaeTca orpaHuyeHue OBWKEHWI B CycTaBe, Onpenens-
nacb «MUHYC-TKaHb», KOTOpas cocTaBnsieT 1/2 TONWwWHbI
chopmmpoBaHHoro fedekta. Kpas rnagkve poBHble, rpa-
HMLA MeXay HOBOOOPa30BaHHOW TKaHbK U COXPaHEHHBIM

DAl https://doiorg/10.17816/VTO12464

TMaMHOBLIM CYCTaBHbIM XPALLOM MPOCIEXNUBAETCSA YETKO.
MWKpOCKONUYECKM MOSHOW pereHepaumn Xpslla He npo-
ucxoaut. lonocTb 0CTeOXOHAPANbHOTO Ae(eKTa MbllLesKa
3anosiHeHa He3pesioi XxpswenofobHoi TKaHblo. CyoxoH-
ApanbHas KOCTHas MacTUHKA BOCCTAHOB/EHA Ha BCEM Mpo-
TSIKEHWUM, 32 UCKITIOYEHWEM 0011acTU B LIEHTPabHOM OTAENe
[AHa cdopMuUpoBaHHOro aedeKTa.

2-9 3KcnepuMeHmMasnwHas 2pynna (neewili cycmas):
OBVXEHUS B CyCTaBe YaCTUYHO OrpaHuUyeHbl, onpepenser-
CA «MWHYC-TKaHb», COCTaBASAIOWLAA OKoNMO 1/4 TOMLWMHBI
chopM1poBaHHOr0 AedeKTa, C POBHBIMU MMaKUMU KpasMu,
rpaHMua Mexay HoBoobpa3oBaHHOM TKaHbK U COXPaHEHHBIM
TMaIMHOBLIM CYCTaBHbIM XPALLOM MPOCEXUBAETCS YETKO,
MOCKOJbKY HOBOOOPa30BaHHas TKaHb YMEPEHHO MOJTHOKPOB-
Ha. MuKpockonuyeckn B obnactn gedekta dhopmupyetcs
He3penas XpsALeBas TKaHb. XoHapouuTtbl bonee anddepen-
LMpoBaHbl. Habniofaetca MHTEHCMBHBIA POCT XpALLa no an-
nosvumoHHoMy Tuny. CybxoHapanbHas KOCTHas niacTuHKa
HepaBHOMEpHO BOCCTaHOB/EHa, OMPeAenseTca Mexay ryb-
4aTon KOCTbIO W COEAMHUTENBHOW TKaHbto, GopMa eé u3BU-
nmcTas.

3-9 3kcnepuMeHmasnbHas epynna (nesweill cycmas):
OrpaHUYeHUi [BUXKEHUS B cycTaBe HeT, AedeKT npak-
TUYECKM TIOJIHOCTBIO BOCCTAHOBJIEH, TpaHuLa Mexay
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Tabnuua 3. Makpo- 1 MUKPOCKONMYeCKas OLeHKa CMycTA 6 Mec 0T Hayana 3KCrnepuMeHTa
Table 3. Macro- and microscopic evaluation after 6 month from the start of the experiment

BecTHwK TpaBMaTonoriv 1 opToneami uM. HH. Mproposa

1-2 2-1 3-a
KonTponb JKCnepuMeHTabHas 3KCnepuMeHTasIbHas 3KCNnepuUMeHTasIbHas
rpynna rpynna rpynna
CpepHsis cymma bannos
no wwkane Driscoll 9,33:0,58 7,0:0,0 (p <0,05) 8,67+0,58 (p <0,05) 10,0+0,0 (p <0,05)
L A

i ! '

Makpockonuyeckuii BUA

YnenbHblii 00bEM

“x

commpoLyTo, % 3,48:0,18 4,09:0,15 (p<0,05)  595:0,19 (p<0,05  8,48+0,25 (p <0,05)
YBenbHuiiA 06BEM XpAlesoro 24,18+0,27 34,54+0,53 (0 <0,05)  41,81+0,61 (p<0,05) 57,870, (p <0,05)
MaTpukca, %

YnensHbii 06bEM : 68.48+0,43 62824028 (<005  52,73t0,41 (p<0,05)  32,97+0,39 (p <0,05)
COoeAUHUTEJIbHOU TKaHWU, %

Cpeanas rnybua 61,98+0,15 54,87+0,23 (0 <0,05)  15,47+0,42 (p <0,05) 2,040,4 (p <0,05)

nedekta, %

MuKpOoCKoNUYecKuii Bug,
(ys. 40)

HOB006pPa30BaHHOM TKaHbIO U XPALLIOM CriaXKeHa, Kpas poB-
Hble. MuKpocKonuyecku nomnocTb Aedekta MONHOCTbI 3a-
MoJHeHa 3peoii XpALLEBOI TKaHbI0 TUNa rMaaMHOBOro Xpsi-
wa. CybxoHapanbHas KOCTHas MiacTUHKA BOCCTaHOBIEHA
Ha BCEM €€ MpPOTSKEHMN.

3a 6 Mec Bo Bcex rpynnax npou3oLLIM MaKpo- U MUKpO-
CKOMMYECKWEe U3MEHEHUS, NpeLCTaBNeHHble B Tabs. 3.

OBCYXOEHWUE

Pe3toMe ocHOBHOro pe3ynbTaTta uccienosaHuaA

PesynbTathl, nonyyeHHble B 1-# rpynne, MoKasbiBalT
HemnoJsIHOLEHHOCTb chopMMpOBaHHOrO pereHepata. Bo 2-i
rpynne nokasaTenu pereHepaumu UMENU MOJOKUTENbHbIE
OT/MYMS B CPaBHEHWM C rpynnoii 1, 4To CBA3aHO C MpuMe-
HeHneM PRP. Hanbonee onTMMUcTMYHbIE pe3ynbTaThbl Mbl Ha-
bntoganu B 3-i rpynne, rae 0CTeOXOHApPanbHbIN LedeKT pe-
reHep1poBasl MaKCUMasbHO MOSTHOLEHHO.

06cy<peHuUe OCHOBHOMO pesy/nbTaTa
unccnepoBsaHuA

B 1-ii sxcnepuMeHmansHoU 2pynne pereHepaums xpAa
MPOMCXOLMNIA 3@ CYET NOTEeHLMana cobcTBEHHOr0 OpraH13ma
Mo NyTX IOKaNbHOr0 CMHAPOMA CUCTEMHOTO BOCNAJIUTENBHOIO

DAl https://doiorg/10.17816/VTO12464

otBeTa. [lonyyeHHbIe B 3TOW 3KCMEPUMEHTAbHOM rpynne pe-
3ynbTaTbl COrNacyloTca ¢ AaHHbIMKU iTepatypbl [5]. Mopdo-
MeTPUYECKOe 1CcCef0BaHKe NOKa3ano, YTo K KOHLYY 6-ro Mec
noKasatenu yaenbHoro 06bémMa XoHApOLMTOB U YAEeNbHOro
06bEMa XpALLEBOro MaTpUKCa ObiK BbILLE, YEM B KOHTPOb-
HOW rpynne, a yAenbHbIl 00bEM COeAMHMTENIbHONM TKaHu
U cpefHas rnybuHa aedeKTa CHU3MINCH.

Bo 2-ii 3kcnepumeHmaneHoli 2pynne C UCNOb30BaHN-
eM oboralLEHHol TpoMbouuTamu nnasmel (PRP) npoucxoaut
Donee MHTEHCMBHasA pereHepaums XpALLeBon TKaHW. KoH-
LeHTpauua TpoMbountoB M dakTopoB pocta B PRP npesblI-
LweHa B 3-5 pa3 no CpaBHEHMIO C HATUBHOW NNa3MoM. TpoM-
BoumTbl BbICBODOXAAKT CBOE COAEPHUMOE B pe3ynbTaTe
LErpaHynauMmM, U HauMHAETCA KacKapd nocnefoBaTeslbHbIX
npoueccos [6]. MepBbll 3Tan MOXET AJINTbCA A0 3 [HEN,
B 3TOT MOMEHT BblAensioTcs dakTopbl pocta. Bropoi atan
XapaKTepu3yeTcs Murpauuen B odar dubpobnacros, ux and-
(epeHLMPOBKOW W HeoBacKynsapu3aumei. Ha TpeTbeM 3Tane
npoucxoauT GopMMpoBaHMe M CO3peBaHWe KOJlareHoBbIX
BOJIOKOH. [Npouecc npogonxaetcs bonee 1 rona [7]. Beepe-
Hue PRP cpasy nocne onepauuv npy HanuuMu CBEXWX 3py-
TPOLMTOB TOPMO3WT MPOLECCHI penapaTMBHONM pereHepaumm
KOCTHO-XPALLEBOro AedeKTa, NOCKO/bKY NOLAEPIKUBAETCS
BOCNanuTeNIbHas PeaKLms, XM3HEHHBIN LMK TPOMOOLMTOB
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COKpaLLaeTcs, 1, COOTBETCTBEHHO, YMEHBLLAETCS cofepxKaHme
daxTopoB pocta [8]. Pesynbratbl MopdoMeTpMM B 2-I 3KC-
nepuMeHTanbHOM Tpynne K KOHLY 6-r0 Mec 3KCMepuMeHTa
CBMETENbCTBYIOT O TOM, YTO YAENbHbI 06bEM XOHAPOLMTOB
W yAenbHbIA 06BEM XPALLEBOTO MaTpUKCa bblnn Bhille B CpaB-
HEHMM C KOHTponeM 1 1-i rpynnon, a yoenbHbin 06bEM co-
eOVHUTENbHOM TKaHM W cpefiHsas rnybuHa aedekta — Huke.

B 3-0 akcnepumenmansHol 2pynne npouecc penapa-
TMBHOM pereHepaLmm KOCTHO-XpALLEBOro AedeKTa Npomcxo-
OMn uHTeHcuBHee. PRP BBOAMAM BHYTpUCYCTaBHO B nepuof
perpecca BOoCManuTeNbHbIX NMPOLECCOB B KOJIEHHOM CyCTaBe
M KynupoBaHWA NOCNeonepaLMoHHOro reMapTposa, To ecTb
yepe3 3 Hepn nocne onepauun. MopdomeTpus nokasana,
yTO YAeNbHbI1 06bEM XOHAPOUMTOB U YAEeSbHbIN 00bEM
XPALLEBOTO0 MAaTpUKCA OKa3aNuCb 3HAUMTENBHO BhILLE, YEM
B KOHTPONIbHOM M 1-W, 2- 3KCMepUMEHTanbHOW rpynne,
a cpefHsa rnybuHa gedeKTta M yaenbHbIM 06BEM COeaNHM-
TeNbHOW TKaHW Bblnn HUXKe.

OrpaHMHEHMﬂ uccinenosaHua

Mo pe3ynbrataM Hallero uccnenoBaHnA MOXHO YCTaHO-
BUTb MOPCIJOJ'IOFVILIECKVIE M CTaTUCTUYECKNE, HO HE NMPUYUHHO-
CneacTBeHHble cBA3W. VccnenoBaHue npoBOAUIIN B CXOXNX
ycnoBusAx, y BCeX 3KCNepUMeHTalbHbIX XXMUBOTHbIX Onpeaena-
JIN OANHAKOBbIE NMOKa3saTesnu, ucnosib3yemble METOAbl N3Me-
peHua no3sosinv TOYHO OLIEHUTb NMOJ1yYeHHbIE pe3ynbTaThl.
Ha Haw B3rnsg, pasMep Bbl60pKVI fABnAeTca A0CTaTOYHbIM
04 npoeeaeHnA BKCﬂepMMeHTaﬂbHOVI paﬁOTbI.
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4TO Haunyulue pe3ynbTaTbl JOCTUrHYTHI B 3-1 3KCnepu-
MeHTanbHoW rpynne. B utore B xofe aKcnepumeHTa ¢ npu-
MEHEHWEM HECKOJbKUX METOAO0B JIEYEHUS 0CTEOXOHAPab-
HbIX Ae(heKTOB KOMEHHOro CycTaBa Jiyulle BCEro NposiBUN
cebs KOMOMHMPOBaHHLIN METO[, JIEYEHNA C NPUMEHEHUEM
MUKPO(PaKTYpWUHra U BBELEHMEM MIa3Mbl, 000raLlEHHON
TpoMbouuTamm, Yepes 3 Hep, Mocsie onepaumuu, To ecTb B ne-
pYOL KynupoBaHMSA NOCTONEpaLMOHHOr0 reMapTpo3a 1 pe-
rpecca BocnanuTesbHbIX MPOLLECCOB. YKa3aHHOoe CoYeTaHue
ManoMHBa3MBHbIX, HECMOXHBIX B BbIMOJIHEHUM W OTHOCK-
TeNlbHO HeJoporux MeToAMK MPOLEMOHCTPUPOBAO CBOI
3 (EeKTUBHOCTb B OTLANEHHBIE CPOKM IKCMEPUMEHTANBHOMO
HabnoLeHus.
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YnbTpasByKkoBas AMarHoCTMKA NOBPEXAEHUH
AUCTanbHOro MeXx6epLoBoro cMHaecMosa

y AeTel cpeAHEeMN M cTaplued BO3PaCTHOM rpynnbi:
NpocneKTUBHOE CpaBHUTeNIbHOE UCCief0BaHue

A.W. Dopoxun', A.A. Anpnanosa', C.A. [ipo3nos?, H.). Kapnosud®, B.A. Manbuesckuit*

" HMUL, TpaBmatonorvm v optoneamm uM. H.H. Mproposa, Mocksa, Poccuiickas ®enepaums;

2 [leTcKas ropoficKas KnuHuyeckas bonbHuua uM. 3.A. Bawnaesol, Mocksa, Poccuiickas ®enepauns;
3 Poccuiickui yHuBepcuTeT apyx6bl Hapogos, Mocksa, Poccuiickan Oenepauus;

“ TiOMeHCKNIA roCy/1apCcTBEHHBIN MeMLIMHCKII YHUBepcuTeT, TioMeHb, Poccuiickas Menepaums

AHHOTALUNA

06ocHoeaHue. [InarHocTvKa W onpefesieH e TaKTUKU JIeYeHUs MOBPEKAEHUIA AUCTaNbHOMO MeXOepLIOBOro CMHAECMO3a
y LleTeil — OfiHa M3 BaXKHbIX NpobsieM B neamaTpuyeckoii npaktuke. 06LLenpuHATbIE anropuTMbl U cTaHLapThl 0bcnesfoBa-
Hus, paspaboTaHHble ANs B3pOCNbIX MALMEHTOB, He MOTYT BbiTb MPUMeHeHbI K AeTaAM. CBA30YHbIA annapar y feTeld HaMHOro
bonee anacTU4HbIN, @ TMBMODMBYNAPOE NPOCTPAHCTBO MEHbLLE, YTO CYLLECTBEHHO 3aTPYAHSAET AMArHOCTUNECKUN MOUCK.

Llene. Co3paTb AMarHoCTMYECKWUW anroputM obcnefoBaHMs NaUMEHTOB CPeAHEeN M CTaplueidl BO3pacTHOW rpynnbl
C NOBpeXeHUAMU 0611aCTW FONEHOCTONHOrO CycTaBa.

Mamepuaner u Memodel. [Ins co3AaHWA LUArHOCTMYECKOro anroputMa Obiia nocTaBneHa 3ajava onpesenuTb, SBNs-
€TCA NI YNbTPACOHOrpauUECKUiA CTPECC-TECT HAPYIKHOM POTaLMM CTOMbI, MCMOSb3YEMbIi BO B3pOC/I0H NPAKTUKE, aKTyalb-
HbIM 11 MAUMEHTOB C 3aKPbIBAOLLMMUCS M 3aKPbITbIMW 30HaMK pocTa. ChopMmUpoBaHbl 2 OTKPbITbIE KOrOpThI MaLMEHTOB
CpefHei M CTapluen BO3pacTHOM rpynnbl. B 1-10 KoropTy BK/IOYEHbl AETU C 3aKpblBAIOLLECA 30HOM PoCcTa AUCTaNbHOro
otaena bonbwebepuosoi Koctn B Bo3pacTe oT 11 o 14 net, BO 2-10 — nauMeHTbl C 3aKPbITO/ 30HOW pPoCTa BO3PacToOM
ot 15 po 17 net. KputepueM BKIIHOYEHUS MOCAYXUNO OTCYTCTBUE TPaBM WCCNEAYEMOro FONIEHOCTOMHOMO CycTaBa M COOT-
BETCTBME MHAEKCA MacChl Tesla BO3PacTHOW HopMe. B xofe uccnepoBaHns Mbl OLEHMBANK CTEMEHb 31aCTUYHOCTU NepesHel
bonbluebepLioBo-ManobepLoBoi CBA3KM Npy NOMOLLM YNbTPa3BYKa, MCMOSb3yst CTPECC-TECT HAPYIKHOM poTaLuu CTOMbI.

Pesynemamei. YctaHoBneHo, 4To BapuabenbHOCTb MexbepLoBOro NpoCTpaHCTBA MpU BbIMOSHEHUM CTPecc-TecTa Ha-
PYXKHOW poTauuW CTOMbI y [eTeld C 3aKpblBalOLLENCA 30HOW pocTa cocTaenisieT B cpegHeM 3,035 MM, a y feTen ¢ 3aKpbl-
TOM 30HOM pocta — 2,319 MM. [lonyyeHHble [aHHble CBMAETENbCTBYOT O BbLICOKOM CTEMEHM 3M1aCTUYHOCTM MepeaHein
bonbluebepLoBo-ManobepLOBOi CBA3KW B OT/IMUME OT B3POC/bIX NALMEHTOB, rAe 3Ta CTPyKTypa bonee purugHa. Mpu Ha-
ummn 60N1eBoro cUHAPOMA y pebEHKA aKTUBHOE MBbILLIEYHOE COMPOTUBNEHME AENaeT Npoby BHYTPEHHEN poTauuu Mano3d-
(GeKTMBHON, a M3bbITOYHAsA 3NaCTUYHOCTL CTPYKTYpbl B 06/1aCTU 3[,0POBOr0 CycTaBa He AAET NpaBMIIbHOTO CPABHUTENBHOIO
pesynbTaTa A1 oneparopa.

3arnoyenue. Vcnonb3oBaHue npobbl C BHYTPEHHEN poTaUMen 4SS OMArHOCTUKM NOBPEXAEHUI AUCTanbHOro Mexbep-
LLOBOr0 CMHECMO3a Y [ieTel C 3aKPbIBAOLLMMMCS U 3aKPbITHIMW 30HaMW pocTa OrpaHUYeHo, W onepaTopy Heobxoaumo no-
naratbCs Ha Apyrue 3X0-NMPU3HaKN NOBPEXAEHUS 3TOW CTPYKTYpbI.

KnioueBble cnoBa: getu; TpaBMa; rOJIEHOCTOMHLIN CyCTas; JOUCTanNbHLIN ME)K6ele,0BbII7I CMHAECMO3; YJ'IpraCOHOFpad)VIFI.

Kak uutnpoBsartb:
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ABSTRACT

BACKGROUND: Diagnostics and treatment of syndesmotic ankle injuries in children is one of the important problems
in pediatrics. The generally accepted examination algorithms and standards developed for adult patients do not apply to
children. The ligamentous apparatus in children is much more elastic, and the tibiofibular space is smaller, which significantly
complicates the diagnostic search.

OBJECTIVE: This study aimed to create a diagnostic algorithm for examining middle and older children with ankle joint
injuries.

MATERIALS AND METHODS: To create a diagnostic algorithm, whether the ultrasonographic stress test of external foot
rotation in adult practice is relevant for patients with closed growth zones was investigated. Two open cohorts of middle and
older children were formed. The first cohort included children aged 11-14 years with a closed growth zone of the distal tibia,
and the second cohort included children aged 1517 years with a closed growth zone. The inclusion criteria were the absence
of injuries of the studied ankle joint and the correspondence of the body mass index to the age norm.

RESULTS: The variability of the tibiofibular space during the stress test of external foot rotation in children with a closing
growth zone averages 3.035 mm and in children with a closed growth zone was 2.319 mm. Data indicate a high degree of
elasticity of the anterior tibial-peroneal ligament in children in contrast to adults in whom this structure is more rigid. In
children experiencing pain, active muscle resistance makes the test of internal rotation ineffective, and excessive elasticity of
the structure in the area of a healthy joint does not give a correct comparative result for the operator.

CONCLUSION: The use of a test with internal rotation for diagnosing damage to the distal tibiofibular syndesmosis in
children with closing and closed growth zones is limited, and the operator must rely on other ultrasound signs of damage to
this structure.

Keywords: children; trauma; ankle joint; distal tibiofibular syndesmosis; ultrasonography.
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OPUMVHAJTBHBIE MCCTEJOBAHVIA

OB0CHOBAHUE

Bonpoc avarHocTvky u nieyeHus noBpexeHuii obnactu
TOJIEHOCTOMNHOIO CYCTaBa y AeTel 0CTAaETCs OTKPbITHIM BBUAY
He3penocT aHaTOMUYECKMX CTPYKTYP U Haluumus CBA30YHO-
CYMOYHOr0 annaparta, CTabunusupyloLLero roNeHoCTONHbIN
cycraB [1, 2]. o faHHbIM aMepUKaHCKOro perucTpa, nepeno-
Mbl 06/1aCTV rONIEHOCTOMHOMO CyCTaBa B CTPYKTYpe NepesioMoB
Pa3NIMYHON NOKaNM3aLmW y AeTeil BCTPEYaKITCS C YacToToM
00 15% [3]. OdmumanbHble cTaTUCTUYECKME [laHHbIE MO 3TOM
nokanu3aummn B Poccuiickon ®epepaumm otcytcTsytot. Op-
HaKo, COrMacHO OTYETaM TPaBMATO/IOMMYECKOr0 OTAENEeHMS
[leTCKOM ropoACcKoM KIMHWUYECKOM BonbHMLbI MM. 3.A. balwu-
nsaesoit (Mockea) 3a 2020-2021 rr., nepenioMbl 3Toii 0bnacT
BCTpeyarTca B 52% cnyyaeB B CTPYKType BCeX NepesioMoB
KOCTen rofieHn y peTeid. [lepenoMbl HepefiKo COMpOBO-
MOQI0TCA NMOBPEXKAEHNEM Kancymbl CycTaBa U CBA30YHOMO
annapara, cpeay Kotopbix fo 1% npuxoamtca Ha MOBpeX-
AEHVS QUCTanbHoOro MexbepLoBoro cuHaecmosa [4]. Ouc-
TanbHbIA MeXOepLIOBbIN CMHAECMO3 NPeACTaB/eH NepesHei
bonbLLebepLoBo-ManobepLoBoi CBA3KOM, COeAMHSIIOLLEN Oy-
ropok Chaput 6onbluedepuoBoit Koct 1 byropok Wagstaffe
ManobepLoBO/A KOCTW, a TaKKe accouupoBaH C 3afHeil
bonbliebepLioBo-ManobepLOBON CBA3KOW, COEAMHAILLEN
byropok Volkmann u HapyxHyto noabikky [5]. Mockonbky
CBA30YHbIA annapat y AeTen bonee afnacTMyeH No cpaBHe-
HWIO CO B3pOC/bIMW MaUMEHTaMK, B NeAuaTpUYecKoi NpaK-
TUKE MPeuMyLLeCTBEHHO BCTPEYaeTcA He paspbiB Mexbep-
LLOBOrO CMHAECMO3a, a NepesioM aByNIbCMOHHOTO XapaKTepa
¢ otpbiBoM Oyropkoe Chaput unu Wagstaffe [5, 6]. Y netent
C 3aKpbIBaKOLLENCA 30HOI pocTa Hanbonee TUMUYHLIM aByb-
CMOHHBIM NepesioMoM oKasbiBaetcs nepesnoM Tillaux—Chaput,
BO3HMKAIOLLMI B pe3ynbTaTe CyNUHALMOHHO-MHBEPCUOHHOMO
MexaHu3Ma TpaBMbl [7]. OfHaKo NoBpeXaeHUs U paspbiBbl
MexbepLoBoro cMHAecMo3a y [eTel C 3aKpbiBaloLLelcs
M 3aKpbITOW 30HOK POCTA Yalle BO3HWKAKT MpU HanMuuu
ypes- 1 Ha[iICMH,ECMO3HOr0 NepesioMa ManobepLioBoi KOCTH
B pe3ynbraTe NPOHaLMK 1 HapyHoW poTauum ctonbl [8—10].

Cbop aHaMHe3a, KIIMHUYECKUIA 0CMOTP, a TaKKe UCMoNb30-
BaHWe Ny4eBbIX W COHOrpauyecKux MeTOLOB WUCCNeLO0BaHus
M03BONISAKIT NOCTABUTL NPaBUILHBIA AMArHO3 M ONPeSEHTb On-
TUMaJbHYI0 TaKTUKy Nievenns [11]. OnHaKo B €BA3M ¢ mpouec-
caMm (13MONIOrMYECKOr0 3aKPLITHSA 30H POCTa, laTepanu3aLmi
W HapyXHOW poTaLMW NaTepanbHONM NOABIKKKU MexbepLoBoe
PpaccTosHWe Ha PEHTreHorpamMMax B CUHLECMO3HOW NMPoeKLMH
OKa3blBaeTCs B BUAMMBIX MPefeiax HOpMbI, U MOBPEXAEHMS
N1 pa3pbiBbl AUCTaNBHOMO MeXDEpLIOBOr0 CMHAECMO3a 0CTa-
loTCs HemMarHocTupoBaHHbIMK [12]. KpoMe Toro, CBA30YHbIA
annapar y Aeteii bonee anacTuyHbIiA, U B pesysbTaTe 0AHOMO
1 TOFO e MexaHu3Ma TpaBMbl, Mop(onoruyeckme cocTaBns-
foLLme NoBpexaeHus Y pebEHKa He COOTBETCTBYIOT TSKECTH
MOBPEXAEHMI, BCTPEYAIOLLMXCA BO B3poc/ion npaktuke [13].
Takum 06pa3oM, NMpUMeHsieMble Y B3pOCITbIX MALMEHTOB M-
THOCTUYECKME anrOpUTMbl M TaKTUKa JIEYEHWs! NOBPEXAEHUIA
AMCTaNbHOr0 MeXbepLoBoro CUHLECMO3a He MOryT ObiTh
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B MOJIHOM Mepe MCMoJb30BaHbl B NEAVATPUHECKON MPaKTUKe,
TaK KaK aHaTOMWUYeCKM Y [eTeli He 3aKoHYeHO GopMUpoBaHue
KOCTHBIX 1 MAFKOTKaHHbIX CTPYKTYP.

He pamarHocTVpoBaHHbI BOBPEMsl paspbiB [AMCTaNbHOMO
MeOepLIBOro CUHLECMO3a, HEMpaBWIbHO BbibpaHHas TaKTU-
Ka JleYeHust MOoryT MpUBECTU K €ro HEMosIHOMY BOCCTAHOB/IEHMIO
W NOSIBNEHNK0 HECTABUIBHOCTM B FONIEHOCTONHOM cycTage. HecTa-
BUNbHOCTb B FOIEHOCTOMHOM CYCTaBe SBASETCS OAHOW U3 Npu-
UMH PasBUTUA XPOHMYECKOro DONEBOTO CUHAPOMA, CHUMEHUS
(M3N4ECKOI aKTUBHOCTW U, B KOHEUHOM uTore, PopMMpOBaHms
MOCTTPaBMaTU4ECKOro apTpo3a, KOTOpbIA BO3HUKAET Npu Mo-
BPEXAEHWAX CBA304HOro annapara B 16% cryyaes [14, 15].

Lenb uccnepoBaHns — co3aatb AMArHOCTUYECKUIA anro-
puTM 06CreA0BaHNA NaLMEHTOB CPeAHEN M CTapLUei BO3pacTHOM
TpynMbl C NOBPEXAEHMAMM 0671aCTH FONEHOCTONHOIO CyCTaBa.

MATEPUAJIbI U METO/bI

[In3aiH uccnepgoBaHus
HPOBGJJ,EHO NPOCMNeKTMBHOE CpaBHUTESTIbHOE UCCief0BaHMeE.

Ycnosua nposegeHun

WccnepoBaHue BbiNosHEHO Ha base [leTcKon ropoacKom
KJIMHWMYecKon GonbHuubl UM. 3.A. Bawnseson (Mocksa)
c ceHTA6psa no aekabpb 2021 ropa.

Kputepuu cootBeTcTBMUA
Kpumepuu sxntoueHus:

 BO3pacT naumeHToB B 1-Koropte ot 11 go 14 net, BO
2- — ot 15 no 17 net;

* HanMuue 3aKPbLITON MM 3aKPbIBAKOLLENCA 30HbI POCTa
A5 KaXO0M U3 uccnefyeMbiX KOropT;

* OTCYTCTBME TPaBM M3y4aeMoro roIeHOCTOMNHOro cycTa-
Ba B aHaMHe3e;

* COOTBETCTBME MHEKCA Macchl Tena pebEHKa Bo3pacT-
HOW HopMe.

Kpumepuu uckmodenus:

e Halnyme CUCTEMHbIX
OBUraTesibHOro annapara;

¢ COnyTCTBYHOLLME opTONnean4ecKmne natonornm, CBA3aH-
Hbleé C ANCNIaCTU4eCKUM CMHOPOMOM.

3aboneBaHuMit  OMOPHO-

TecmpyeMble AnarHocTtu4yecKkmue MetTobl

[ins cospaHus AuarHocTUYecKoro anroputMma bbina pas-
paboTaHa MophodyHKUMOHANbHAA KnaccuduUKaums NoBPeX-
JeHWiA 0bnacTu roneHoCToNHOro CycTaBa. YYTEH MexaHu3M
TpaBMbl ¥ MOpPhONOrUYECKUE XapaKTEPUCTUKW MepesioMoB
y LeTell C 3aKpbITbiIMW W 3aKpPbIBAIOLLMMMUCS 30HaMW poCTa.
Hanbonee TsKENbIM NOBpeXAeHWEM y [eTel C 3aKpbiBalo-
LLieCA 30HOM pocTa ABMSETCA BHYTPUCYCTaBHON HECTabMNbHbIN
TPEXMNIOCKOCTHOM NepesioM bonbluebepLioBoit KOCTHU B COYe-
TaHUM C HAJCMHAECMO3HbIM NEpesioMoM ManobepLioBoi Ko-
CTW, MOJYYeHHBIM B pe3ynbTaTe MPOHALMOHHO-3BEPCUOHHOIO
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MexaHu3Ma. [py TakoM Tune nepesioMa C y4€ToM paspabo-
TaHHOW HaMW KnaccuduKauum Mbl Yalle Bcero Habnwopanu
MOBPEXAEHNS JUCTaNbHOTO MexbepLoBoro cMHAeCcMo3a.
Y [eTen c 3aKpbITOM 30HOM POCTa pPaspbiB AUCTANILHOMO MeX-
bepLoBoro cMHAECMO3a BCTpeyasca B Cilydae ¢ nepenoMamu
MeamanbHOW N0ABIKKY, 3afiHero Kpas 6onbLuebepLoBom KOCTh
1 amnacdusapHbIM NepenoMoM ManobepLoBoii KOCTW.

PaspabotaHHas Hammn paboyas knaccudmKaums noBpex-
LeHuii 0611acT roseHOCTOMNHOMO CycTaBa Yy [eTeil cpefHen
W CTapLuen BO3PacTHOM rpynMbl yUUTbIBAET MeXaHU3M Tpas-
Mbl U TAXKECTb MOBPEXAEHUSA, a Takke Mopdonornyeckue
0cobeHHOCTM NepesioMOoB, N03BOSIAA OMPeLeNUTb AUarHoCTH-
YECKWI anropuT™ 1 TaKTUKY nevenms. B npouecce cospanus
AMarHoCTUYECKOr0 anropuTMa B KayecTBe 0AHOM0 U3 Croco-
boB pononHuTenbHoro obcnenoBaHusa bbina BblbpaHa yib-
Tpa3ByKkoBas (¥3) AMArHoCTUKa, KOTOPas CYUTAETC METOAOM
BbIbOpa, MOCKOJbKY NOBPEXAEHHbIE MATKOTKAHHbIE CTPYKTY-
pbl HaXOAATCSA NoBepxHOcTHO. KpoMe Toro, coHorpaduyeckue
MeTofbl UccnefoBaHus He TpebylT JONONHUTENbHON Moj-
FOTOBKM W TPaHCMOPTMPOBKM NaLMeHTa, ABnsTca besonac-
HbIMU W BbICOKOIQdEKTUBHBIMM [16, 17].

OcHoBHas npobrneMa B [AMarHOCTUKe MNOBPEKAEHUI
CBAI30YHO-CYMOYHOr0 annapaTta 00/1acTu rofleHOCTOMHOro
CycTaBa — OMNpesesieHNe KpUTEpHS NOSTHOMO MM YacTUYHO-
ro NOBPEXAEHNUA AUCTabHOro MexbepLoBoOro CMHAECMO3a,
MOCKOMbKY M3-33 aHaTOMUYecKux 0cobeHHOCTeN roneHo-
CTOMHOrO cycTaBa pebEHKa MHOre napaMeTpbl, B YaCTHOCTH
HanMume 30HbI POCTa, CTEMEeHb 3MACTUMHOCTM CBA30YHOIO
annapara, NoJIoXEeHWe HapYXHON NIOLbIXKKWA OTHOCUTESIbHO
anudu3a bonbluebepLOBON KOCTH, HE COOTBETCTBYIOT TaKo-
BbIM Y B3pOC/IbIX NaUMEHTOB [4].

Hamu 6bina noctaBneHa 3apaya onpefenvTb BO3-
PacTHyl0 HOpPMY CTereHW 3NacTUYHOCTU mepeaHen bonb-
webepLoBO-ManobepLoBOi CBA3KM Y [ETEN C 3aKpblBako-
LLeCs M C 3aKpbITOM 30HOM pocTa. s 3Toro 6bin BbibpaH
OOVMH M3 OCHOBHbIX KpUTEpPUEB 3M1aCTUYHOCTU MepeaHeit
bonblwebepuoBo-ManobepLoBon CBA3KM N0 AaHHbIM
Y3-nuarHocTuky — m3MeHeHne MexbepLoBOro paccTosHus
NPV BbINOSHEHMM CTPECC-TECTA HaPYHOM poTaumu cTonbl [18].

AHanu3 B nogrpynnax

B 1-10 KoropTy naumeHTOB BOLAM AETH C 3aKPbiBalOLLM-
Mucs 30HaMu pocta B Bo3spacte oT 11 go 14 ner. lNockonbky
npoLiecc GM3MoNIor1yecKoro 3aKpbiTus 30HbI pocTa AucTanb-
HOro OT/eNla KOCTel rofleHun y [eTel pasHbIX MosioB Npouc-
XOOMT B pa3Hble BO3pacTHbIE MPOMEXYTKY, CPeaM NaLUeHToB
B Bo3pacTe 14 feT ¢ 3aKpbIBAKOLLMMUCS 30HaMU POCTa [1eBo-
ueK He bblno, NauueHToK B Bo3pacte 13 net bbino 4 yenose-
Ka. Bo 2-to KoropTy BowwAmM fetv B Bo3pacte ot 15 go 17 net
C 3aKPbITbIMW 30HaMK pocTa.

Peructpauma pesynbTaToB NnpUMeHeHuUA
AMArHOCTUYECKUX TECTOB

[narHoctnyeckue TecTbl NPOBOAMNM C WUCMOMb30Ba-
HUEM ynbTpacoHorpaduyeckoro obopymosanus Toshiba
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Aplio 500 (inoHus), BbIOpaH NMHENMHBIN [aTYMK C YacTo-
Toit 13 Mlu,.

OnucaHue METOOUKKN NpoBeAeHUA
yNbTpacoHorpagM4ecKoro ucciefoBaHuA
FONEeHOCTONHOro CycTaBa C UCMoNIb30BaHMEM
TecTa Hapy}Hoi poTaLuu CTonbl

laumeHT HaxoAMTCA Ha KyLeTKe B MONOXEHUM NEXa
Ha Cru1He, KONEHHbIN CYCTaB UCCNeyeMOil KOHEYHOCTH CO-
rHyT fo 90 °, nofowWwBeHHas NOBEPXHOCTb CTOMbI KacaeTcs
KyLeTKK, cTona nnoTHo QuKkcupoBaHa. [latumk pacnono-
YKeH BA0Jb 0CK NepefiHel 6obLiebepLoBo-ManobepLoBom
CBSI3KM B NMPOEKLUMM MexDepLoBOro NpoMexyTKa no ne-
penHenaTepanbHoi NOBEPXHOCTU Ha 1 CM Bbille YPOBHS
rofieHocTonHoro cycraea. llocne usmepenus mexbepuo-
BOF0 PacCcTOSHMSA B MOKOE NaLMEHT BbIMOSHAET ThblIbHOE
crubaHue B rofieHOCTOMHOM CyCTaBe, He OTpblBas NATOY-
Horo 6yrpa OT MOBEPXHOCTM KYLIETKW, U MaKCUMMasbHO
POTMpPYET CTOMY KHapYXu, onepaTop, NOALEpXMUBas Heob-
X0AMMOE MOJIOXKEHWE CTOMbl U HE MEHSAS MONOXEHUs AaT-
unKa, GUKCUpyeT ynbTpacoHorpauueckoe n3obpaxeHue.
lonoxeHne MapKEPOB AOMKHO ObITb CUMMETPUYHBIM. lo-
C/ne BbINOSHEHUS U3MEPEHUIA B 2 MOSIOKEHUAX PACCUUTbI-
BalOT pasHULY Mexay nojyyeHHbIMU BenuduHamu. Mcko-
Mas pa3HuLa OTpaKaeT CTeneHb 3M1aCTUYHOCTU NepesHen
bonbluebepLioBo-ManobepLoBoi CBA3KM B pasHbIX BO3-
PacTHbIX rpynmnax.

3TnYecKan 3KcnepTusa

MpoBeneHne uccnenoBaHus 0806peHo JloKanbHbIM 3TH-
yeckuM KomutetoM OIBY «HMUL, TO mM. H.H. MMpuoposa»
(npotokon N2 06/19 ot 16.12.2019).

CraTUcTUYeCKUM aHanus3

PesynbTtathl MccnefoBaHUs CTAaTUCTUYECKU 06paboTaHbl
C MPUMEHEHWEM MaKeTa MPUKNafHbIX mporpaMM Statistica
v. 7.0 (StatSoft Inc., CLLA). OueHKy HopManbHOCTU pacnipeqe-
NeHus BbIDOPKM MPOBOAWAM NpU nomoLuy Kputepus Lanm-
po-YuiKa, paccumTaHbl HOpMasnbHble U OTHOCUTENbHbIE MO-
KasaTenen Bapuaumu. [lns OLEHKU pasnuumii Mexay OByMS
BbIbOpKaMM UCMOMb30BaH TecT MaHHa—YUTHM—BUNKoKCoHa.

PE3YJIbTATbI

YyacTHUKM uccnepoBaHuA

[lns BbINONHEHUS MOCTaBNIEHHOW 3afauu Hamu Obiun
chopMupoBaHbl 2 OTKPbITbIE KOrOPTbl MALMEHTOB C 3aKPbl-
TbIMM W 3aKpbIBaloLLMMUCA 30HaMK pocTa. 0bLee uncno na-
LiMeHTOB B Kaxaon u3 koropt — 30 yenosek. B 1-to0 koropty
Bowm 19 manbumkoB v 11 peBoyek B Bospacte oT 11 g0
14 (cpepHuii Bo3pacT 12 net), BO 2-10 OblM BKIIKOYEHDI
15 nesoyek u 15 ManbunkoB Bo3spacte oT 15 o 17 (cpen-
HWiA Bo3spacT 16). Bcero B McCneaoBaHMM NPUHANK y4acTue
60 yenosek.




OPUTHATTBHBIE VICCTIE JOBAHNA

OcHoBHble pe3ynbTatbl UCC/IeJ0BaHUA

CpenHee 3HauyeHue BENIMYMH, OTPAXKAKLLMX CTeneHb
3N1aCTUYHOCTM MepeaHen bonbliebepLoBo-ManobepLoBo
cBAi3KM B 1-1 KoropTe 60sibHbIX, cocTaBuno 3,035 Mm. 3ToT
MnoKasaTefb Y [ieTel C 3aKpbiTbIMM 30HAaMM POCTa OKa3acs
paBeH 2,319 MM. Pacnpeaenenue BenmunH B 0benx Koroprax
ObII0 HOPManbHBIM, NOMyYeHHble LaHHbIE 0AHOPOAHbI, UMe-
toT Manyto Bapuaunto. Kputepuint MaHHa—-YutHu—BunkokcoHa
HaXxoAWNCA B 30HE 3HAYMMOCTU, 4TO CBULETENbCTBY-
€T 0 3HAYUTESIbHOWM pa3HuLe B 3/1aCTUYHOCTU MepeaHen
bonbluebepLiOBO-TapaHHOM CBA3KM Y AeTeN C 3aKPbITON U1 3a-
KpblBatoLLLenca 30HOM pocTa (Tabn. 1).

KnuHunuecKkoe Habnogexue

Maumentka A.A., 13 net, anarHo3: «3aKpbiTblil 3NUdU-
3apHbI NepenioM nepegHero byropka npason 6onbLiebep-
LLOBOM KOCTM CO CMeLLleHneM. Pa3pbiB LUCTaNbHOMO MeX-
bepuoBoro cuHaecMo3a». PebEHOK nocTynun B oTaeNeHNe
cnycta 3 Hel C MOMeHTa TpaBMbl C Xanobamn Ha bosib
npu xofbbe 1 YyBCTBO HECTAbMILHOCTM B MPaBOM rofeHo-
CTOMHOM cycTaBe. TpaBMa MoJlyyeHa B pesynibTaTe Henps-
MOr0 CYMMHALMOHHO-MHBEPCUOHHOTO MexaHu3Ma. [lepBo-
HayanbHO NaLMeHTKe MoCTaBfieH AuarHo3: «[uctopcus
CBSI30YHOrO annapaTta MpaBoro rojIeHOCTOMHOrO CYCTaBa,
PeKoMeHA0BaHa UMMOBMAM3aumMsa Ha 2 Hepd, NONYKECTKUM
opTe3oM. KnuHuyeckn Habnopany nacto3HocTb B obnactu
MpaBoro rofleHOCTOMHOrO CyCTaBa, JIOKanbHyl0 bonesHeH-
HOCTb MpuW nanbnauuu. [ns onpegeneHus MoBpeXAeHUs
Mex0bepLoBOro CMHAECMO3a UCMOMb30BaNu KIIMHUYECKUE
TeCTbl: TECT CXKaTUs U TECT BHYTPEHHEN poTauuu CTOMbL.
06a TecTa oKasanucb NONOXUTENbHLIMK. [launeHTKe bbino
BbINOJIHEHO PEHTTEHONIOMMYECKOE UCCIef0BaHUE B NPSIMOiA
n 6oKoBoi npoekuun (puc. 1). Ing yTOUHEHWS HanMuus
noBpexaeHns MexbepLoBoro cMHAeCMo3a [A0MOHUTENb-
HO cAenaHbl PeHTreHONOMMYeCcKNe CHUMKM B CUHAECMO3HOM

Puc. 1 (a, b). PeHTreHorpaMMbl naumneHTku A.A. B npsiMoii 1 6oko-
BO npoekumu. [epenoM nepepHero byropka npasoii bonbLuebep-
LIOBOM KOCTM CO CMELLieHNEM.

Fig. 1 (a, b). X-ray of the patient AA in frontal and lateral side.
Epiphyseal fracture of the anterior tubercle of the right tibia with
displacement.
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Tabnuua 1. PesynbTtathl uccnefoBaHus (Mexbepuosoe pac-
CTOSIHME B MM Ka)X[Or0 MaLMeHTa U cTaTUCTUYecKas 0bpaboTka
MosTyYeHHbIX AaHHbIX)

Table 1. Study results (tibial distance in mm for each patient and
statistical processing)

MauueHTbl cpeaHent
BO3PacTHOM rpynnbl,

MaumeHTbl cTaplueii
BO3PACTHOIA rpynnbl,

n=30 (X - n)? n=30 (X - n)?
1 3,12 (0,0071) 2,29 (0,0008)
2 2,91 (0,0156) 2,34 (0,0004)
3 3,04 (0,0000) 2,37 (0,0026)
4 2,89 (0,0210) 2,39 (0,0005)
5 3,11 (0,0056) 2,29 (0,0008)
6 3,05 (0,0002) 2,35 (0,0010)
7 2,96 (0,0056) 2,30 (0,0004)
8 2,98 (0,0030) 2,36 (0,0017)
9 3,21 (0,0306) 2,31 (0,0001)
10 3,14 (0,0110) 2,33 (0,0001)
11 2,98 (0,0030) 2,35 (0,0010)
12 3,01 (0,0006) 2,37 (0,0026)
13 2,95 (0,0072) 2,31(0,0001)
14 3,15 (0,0132) 2,26 (0,0035)
15 3,11 (0,0056) 2,34 (0,0004)
16 3,02 (0,0002) 2,29 (0,0008)
17 3,08 (0,0020) 2,28 (0,0015)
18 2,94 (0,0090) 2,29 (0,0008)
19 3,18 (0,0210) 2,30 (0,0004)
20 3,12 (0,0072) 2,27 (0,0024)
21 3,02 (0,0002) 2,29 (0,0008)
22 2,89 (0,0210) 2,27 (0,0024)
23 2,94 (0,0090) 2,31 (0,0001)
24 3,05 (0,0002) 2,38 (0,0037)
25 3,11 (0,0056) 2,33 (0,0001)
26 3,01 (0,0006) 2,30 (0,0004)
27 2,99 (0,0020) 2,37 (0,0026)
28 3,00 (0,0012) 2,29 (0,0008)
29 3,18 (0,0210) 2,28 (0,0015)
30 2,91 (0,0156) 2,36 (0,0017)
Y 3,0350 2,3190
W (p =0,05) 0,9270. 0,9240
o (p=0,05) 0,0905 0,0368
U (p <0,05) 338 338

lpumeyanue. W — kputepuii LLlanmpo-Yunka, I — cpefHee
apudMeTHUYeCKoe 3HauYeHne, 0 — CpeaHee KBafpaTMyecKoe
OTK/OHeHue, U — Kputepuin MaHHa—YuTHu—BunkoKcoHa;

(X - n)* — cpeHeKBaapaTMYECKOE OTHIIOHEHHE.

Note. W — Shapiro-Wilk test, L — the arithmetic mean,
0 — deviation, U — Mann-Whitney—Wilcoxon test;
(X — n)? — standard deviation.
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Puc. 2. PentreHorpamMmbl nauneHTkn A.A. B CUHLECMO3HOI NPOEKLIMM MO, HAarpy3KOW N0 CPaBHEHMIO CO 340POBbIM CYCTaBOM. YBenn4yeHne
MeX0epLOBoro paccTosHWe crpasa.

Fig. 2. X-ray of the patient AA in syndesmotic side underweight compared to a healthy joint. Increased tibiofibular distance to the right.

MPOEKLMUN B CPAaBHEHMU CO 3[,0POBbIM CYCTaBOM MOJ Harpys-
KoM (puc. 2). B cBA3M C T€M, YTO KJIMHUYECKM U PEHTTEHOJI0-
TMYECKM 0BHApYXUKM NPU3HaKM NOBPEXLEHNUS MexbepLo-
BOr0 CUHAECMO3a, ANS YTOUHEHNSA XapaKTepa NoBpeXAeHNs
ucnonb3oBanu MeTof Y3-puarHoctuku. 06HapyxeHbl cBo-
OOAHBIN KOCTHBIW (parMeHT B MPOEKLMM MexbepLoBoro
MPOMEXYTKA U HalMyMe aHIXOTEHHBIX BKIIOYEHUA B 06-
nacT¥ BNIETEHUS CBA3KM, YTO CAYXMT LOCTOBEPHbIM MpU-
3HaKOoM pa3pbiBa. [10CKoMbKY Obln HalAEeHbl LOCTOBEPHbIE
MPU3HaKW pa3pbiBa, U UMENCA BbIpaXeHHbI DoNeBON CUH-
LpOM, Npoba ¢ HapyXHOM poTaLyeit CToMbl He NPoOBOAMNAch
(puc. 3).

[N yTOYHEHMS BENMYMHBI U CTEMEHWU CMELUEHUs CBO-
0oiHOr0 KOCTHOro (parMeHTa BbIMOJSHEHA KOMMbIOTEpPHas
Tomorpadus (puc. 4). CBOOGOAHBIN KOCTHLIA (DparMeHT OKa-

Puc. 3. YnbTpasBykoBoe uccnefoBaHue AUCTanbHOMO MexbepLo-
BOro cMHAecMo3a naumeHTkn A.A. KocTHbIN GparMeHT  NpusHaku

paspbiBa CBSA3KY. 3ancs byropkoM nepefHero Kpas bonbluebepLioBoii KocTy,
Fig. 3. Ultrasound examination of distal tibiofibularis ligaments. B CBA3¢ C €70 HeBOMbLUMMM pa3Mepamm BbINO MPUHATO pelLe-
Bone fragment and signs of ligament rupture. HWe NPOM3BECTW MaJSIOMHBA3MBHYIO MeXbepLoByto UKCcaumo

Puc. 4 (a, b). KomnbloTepHas ToMorpacms roneHocTonHoro cyctasa nauueHTky A.A. CBoB0AHbIN KOCTHBIA QparMeHT, YBEIMUEHNE MEX-
bepLoBOro paccTosHUA cnpasa.

Fig. 4 (a, b). Computer tomography of the ankle joint of patient AA. Bone fragment and Increased tibiofibular distance to the right.
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Puc. 5 (a, b). PeHTreHorpammbl rofieHOCTOMHOIO CycTaBa nauueHTku A.A. nocne neyexus.

Fig. 5 (@, b). Ankle joint X-rays of patient AA after treatment.

CMHAECMO3HOM cucTeMon. Yepes 4 Hefl GYHKLMA KOHEYHOCTM
MOJHOCTbI0 BOCCTaHOBMAACh (puc. 5).

OBCYXOEHWUE

Pe3ioMe ocHOBHOro pe3ynbTata uccienosaHuaA

Mo uToram CTaTUCTMYECKOr0 aHann3a pe3ynbTaToB u3me-
PEeHMIA YCTaHOBIEHO, YTO MCMOSb30BaHWe Npobbl C BHYTpeH-
Heil poTaumelt Ans AMarHOCTUKU NOBPEXAEHNN ANCTANbHOTO
MexbepLOBOro cUHAECMo3a Yy [eTel C 3aKpblBaAKLWMMUCS
W 3aKPbITbIMKM 30HaMW POCTa OrPaHMYEHO, U OnepaTopy He-
06x0AMMo nonaraTbCs Ha Apyrue 3Xo-npu3HaKu nospexpe-
HWS 3TON CTPYKTYpL.

06cy<peHue 0CHOBHOMO pesy/nbTaTa
unccneposaHuA

[ns BepudmMKaLMM HanMumMs NOBPEXAEHUS LUCTaNbHOMO
MexbepLoBOro cuHAecMo3a HeobxoaMMo cobpaTb aHaMHe3,
YTOYHUB, B pe3ysibTaTe Kakoro MexaHusma Obina nonyyeHa
TpaBMa, BbINOJHUTL HEOOXOAMMbBIE [MArHOCTUYECKUE TeCTbl
W peHTreHomormyeckoe uccneposanve. OgHako go 20% nos-
PEXOEHUIA AUCTaNbHOrO MeXbepLoBOro CMHAECMO03a MoryT
BbITb NpONYLLEHbI 13-3a CTEPTON KIMHNYECKOW KapTuHbI, TaK
KaK BbIMOJIHEHME KITMHUYECKUX TECTOB MPOUCXOANT B MOKOE,
a 6onb 1 HecTabUNbHOCTL B FONIEHOCTOMHOM CycTaBe MoryT
BecnoKouTb ToNbKO Npu Harpy3ke [19]. PentreHonormyeckoe
UCCNEeS0BaHWe CIYXUT NepBbIM 3TanoM B AMArHOCTUKE CUH-
[,eCMOTUYECKUX MOBPEXAEHUH, HO, B OT/IMYME OT B3POC/bIX
nauueHToB, y AeTeil cBobopgHoe TubModubynspHoe npo-
CTPAHCTBO MeHblLLUe, UMEEeTC 30Ha POCTa, He 3aKOHYEHO
nosHoe GOpMMPOBaHME HAPYXHOM JNOAbIXKY, YTO 3aTpya-
HAIeT AMarHocTu4eckuin nomck [20]. MarHUTHO-pe3oHaHCHas
Tomorpadus (MPT) ciyut MeToaoM Bbibopa y B3pOC/bIX Na-
LIMEHTOB, Y [leTeN e OHa UMEET orpaHuyeHHy 3hdeKTUB-
HOCTb B CBSA3U C HEODXOAMMOCTLH A/IMTENBHOIO COXPaHEHMS

DOl https://doiorg/10.17816/VT0108189

HENOABWXHOMO COCTOSHMSA, TPYLHOCTBIO TPAHCMOPTUPOBKY
M HEBO3MOXHOCTbIO MPUMEHEHUS B KAYeCTBE CKPUHMHIO-
BOro TecTa. Y3-AMarHocTMKa JMILeHa TaKUX He[O0CTaTKOB
U, B oTimumne ot MPT, no3sonseT BbINOSHUTL CTPECC-TECThI
B PEXWMe peasbHOro BpeMeHU ANs AOMOJHUTENbHON Be-
pudmukaumm ctenenn nospexaenna [21]. Kpome Toro,
no AaHHbIM P. Milz 1 coaBr., no cpaeHeHuto ¢ MPT meToa
Y3-pamnarHocTukm npu BepudmKaLmmn NoBpexAeHUs nepesHei
BonbLuebepLoB0O-ManobepLOBOM CBA3KU UMEET YyBCTBUTETb-
HOCTb 66%, cneumdunyHocTb 91%, MPOrHOCTUYECKYH LEH-
HOCTb MONOXUTENBHOrO pesynbTata 86%, 4to cBMAETENb-
CTBYET 0 BbICOKOI ero addeKTMBHOCTM [22].

HecmoTps Ha BbICOKYI 3 heKTUBHOCTb U NPOCTOTY MUC-
nosib30BaHus CoHorpaduy B UCCNe[0BaHNSX NOBEPXHOCTHbIX
CTPYKTYp FONIEHOCTOMHOTO CyCTaBa, MeTOAMKA MCC/e0BaHus,
Ucronb3yeMas BO B3POC/ION MpaKTUKE, MOXET OKa3aTbCs
HeadPEeKTUBHOM MO OTHOLLEHUIO K LeTaM. TaK, Hanpumep,
Y B3pOC/IbIX NaLMEHTOB MpU BbIMOIHEHUW AWUArHOCTUYECKOTO
CTpecc-TecTa HapyKHOW poTaummn cTonbl THbModubynsapHoe
MPOCTPaHCTBO OCTAETCS PUTMAHBIM U COCTaBASAET B CPEAHEM
0,3 MM [23]. Y peTen Takas CTpyKTypa HamHoro bonee ana-
CTUYHA, YTO 3aTPYLHSET NOCTaHOBKY AMarHosa.

0rpa|-|w|e|-|uﬂ uccnengosaHua

Ha KoHeuHbIl pe3ynbtaTt UccnenoBaHnA MoOrsuM nossn-
ATb 0OCTOATENLCTBA, CBA3aHHbIE C OrpaHUYeHHbIM 4nUCoM
MaluneHToB B BblﬁpaHHbIX KOroptax, TOYHOCTbIO M3Mep8HMﬁ
B CBA3N C NOrpeLHOCTb0 YacToThl Y3-patumnKa, a TakKe Ha-
JIn4MeM HeCKOJIbKMX onepaTopos, NpoBOAUBLUNX UCCenoBa-
Hue no I'IpE.U,CTaBJ'IEHHOVI MeTONKe.

3AKJIOYEHUE

Mpu co3paHWMM [MArHOCTMYECKOro anroputMma obcre-
[O0BaHMA [eTen CpefHen W CTapluied BO3PacTHOW Fpynnbl
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C TpaBMamu 0651aCTW roNIEHOCTOMHOTO CycTaBa HeobxoanuMo
YUMTBIBaTb HaJM4Me KOMMIEKCHOro NOBPEeXKAEHUS, BKITHOYa-
loLLiee MOBPEXKAEHNE HE TONTBKO KOCTHBIX, HO U MAFKOTKaHHbIX
CTPYKTYp. [ucTanbHbIM MexbepLoBbIii CUHAECMO3 ABNSETCS
OJJHOM M3 caMbIX YSI3BUMbIX CTPYKTYp 0bnactu roneHocron-
HOro cycTaBa, TpebytoLLen 0TAeNbHOro NOAX0AA B NEYEHUM.
[lnarHocTuka noBpeXAeHWs W paspbiBa AUCTANbHOTO MEX-
bepuoBoro cuHpecMosa B [1eTCKOM BO3pacTe MMeeT CBOM
ocobeHHoCTM BBMAY 06LLEN HE3PEeNoCTW CKeneTa, M AaH-
HbIX KJIMHUYECKOro W PEHTreHONI0rMYecKoro UCcnefoBaHus
ANS ONpefeneHnst TaKTUKKM JieYeHUs 3a4acTylo OKa3blBaeT-
cA HepoctatoyHo. MeTop Y3-AMarHoCTMKM HeMHBA3MBEH,
He HecET Jly4yeBOM HArpy3KM W MOXET ObITb UCMOMb30BaH
KaK cnocob CKpUHWHra npu 60MbLLIOM MOTOKE NaLMEHTOB,
a ero 3dpeKTMBHOCTL cpaBHMMa ¢ TakoBon MPT. OpHako
B CBA3M C aHaTOMO-(W3N0I0TMUECKUMU 0COBEHHOCTAMM JEeT-
CKOro opraHuaMa npotokon Y3 He MoxeT ObiTb MAEHTHY-
HbIM MPOTOKOJTY A5 B3pOC/bIX NaLyMeHToB. Tak, B pesynibrare
HaLLero uccnefjoBaHns YCTaHOBMEHA BbICOKas MOOUIBHOCTb
MebepLoBOro NPOCTpaHCTBa NPy BbIMNOJTHEHWM CTpecc-TecTa
BHYTPEHHeMN poTaLyv CTOMbI Y AeTeN CPeAHEN 1 CTapLueii Bo3-
PaCcTHOM rpynMbl B OT/IMYME OT B3pOC/bIX NaLmeHToB. [1pu Ha-
JIMYMN MOBPEXIEHMSA B 0BNACcTM rONIEHOCTOMHOrO CyCTaBa
BO3HMKAET BbIPaXKEHHbIA 601€BOV CUHAPOM, YTO NPUBOAMT
K pe(neKTOpPHOMY MOBBLILLEHMIO MbILLEYHOr0 TOHYCa. AKTMB-
HOe MbILLIEYHOE COMPOTUBNIEHWE AenaeT npoby BHYTpeHHei
poTaumm Mano3ddeKTMBHOW, @ U3BbITOYHAA 3NACTUYHOCTb
CTPYKTYpbI B 0611acTvt 3,0p0oBOro cycTaBa He AAET NpaBUib-
HOro CpaBHUTENBHOrO pesynbTaTa [JiA onepaTopa. TakuMm
0bpa3oM, ucnonb3oBaHne Npobbl C BHYTPEHHEW poTaumei
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AHHOTALNA

06ocHoeaHue. 06LLeN3BECTHO, YTO Nporpecc B HayKe 00YCNOBNEH COBEPLUEHCTBOBAHUEM METOL0B MUCCNefoBaHus. Ha-
bnopaeMoe B nocnefHue 2 aecatunetus bypHoe paseuUTUe PasnnyuHbIX METOAO0B NYHEBOM AUArHOCTUKM OTKPLINO Nepes, Kin-
HWYECKOW MeAMLMHON MPUHLMNMANbHO HOBbIE BO3MOXHOCTH, CLENaB LOCTYMHbIMU A UCCefoBaHUs NPaKTUYecKu BCe
OpraHbl M TKaHeBble CTPYKTYpbl YeNloBeYeCKoro Tena. Mcnonb3oBaHne 6onee coBpeMeHHbIX METOLOB fy4eBON AWUArHOCTUKM
(B yacTHOCTH, MyNbTUCNIMPaNbHON KoMMbloTepHo ToMorpadun, MCKT) nossonseT bonee aeTanbHO OLEHMBATL XapaKTep fe-
(opMaLMit HUKHUX KOHEYHOCTEN M COBEPLUEHCTBOBATb METOAMKY OMEPaTUBHOTO NIEYEHMS, ONpeaenstoLLmMe UHAUBUAYANbHYIO
KoppeKumio hopMbl e OpMMPOBaHHOM KOCTH.

Llent. Tpon3BecTi KOMMIEKCHYIO OLEHKY AedopMaLmid SJIMHHBIX KOCTEN HKHWUX KOHEYHOCTel npy nomolumn MCKT.

Mamepuaner u Memodel. Kak ocHOBHOM 3Tan feyeHus 60NbHbIX € AeopMaLMaMUA LSIMHHBIX KOCTEH HUMHUX KOHeY-
HOCTeW, onepaTUBHOE BMELLATENIbCTBO HE MOXET ObTb KauecTBEHHO peanu3oBaHo 6e3 AeTanbHOW BU3yanu3auum GhopMmbl
beapeHHou 1 bonbLLebepLIoBOil KOCTH, KOr4a He0bX0AMMO Y4ecTb BCe 3NeMeHTbI AedopMaumi. Yrnosbie fedopMaLmmn SMH-
HbIX TpybuaTbIX KOCTeN 0BbIYHO OLIEHWBAKOT MO 0630PHBIM PEHTrEHOrpaMMaM B NpAMoli U 6OKOBOW NPOEKLMK, POTALIMOHHBIE
AedopMaunn LJIMHHBIX KOCTEH aHanu3mpyrT no aaHHbIM MCKT.

Pesynsmamei. B HMUL, TO um. H.H. Mpuoposa (Mockea) 1 000 «KnuHuka HaydHoi MeamumHbl» (Mockea) MCKT nposo-
[vnacb BCeM nauueHTam ¢ gedopMauusmu 6eénep u roneren B nepuog ¢ 2015 no 2022 roa. B npocneKTMBHOM KOropTHOM
“ccnefoBaHUM NPUHSANKW yyacTue 265 naumeHToB B Bospacte oT 10 Ao 65 neT, pa3aenéHHble No BO3PacTy W KpUTEPUAM BUAA
AedopMauum (BapycHoli 1 BanbrycHoi). B nocneonepaunoHHoM nepuogie Mpou3BoAMIOCh MOBTOPHOE MCC/el0BaHMeE, YTO Mo-
3BONANO0 KOHTPOSIMPOBATh M YTOYHATL CTEMNEHb KOPPEKLMM B CPABHEHMM C PacyETaMy, BbINOSIHEHHBIMU B NpeonepaLyoHHOM
nepuoge.

3aknwyerue. lMpumernerne MCKT npu pedopmaumn AfMHHBIX KOCTEH HUMKHWX KOHEYHOCTEN [AET BO3MOXHOCTb bonee
LETaNbHO YYMTbIBATb BCE KOMMOHEHTHI (yrioBble W poTaLMOHHbIE) AedopMaLmu, YTO NMO3BOSISET BbINOHUTL bosiee ToYHOe
npefonepaLMoHHOe NiaHMpoBaH1e 1 HeobxoanMyLo onepaTMBHYK KOPpeKLMo dedopMaLmu.

KntoueBble cnioBa: MynbTUCIMpanbHas KOMMNbloTepHas ToMorpadus; pedepeHTHbIE IMHUM U YIIibl; edhopMaLuu HUKHNUX
KOHeYHoCTe.
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nMm. HH. Mpuoposa. 2022. T. 29, N2 3. C. 269-277. DOI: https://doi.org/10.17816/vto111559

V-2
3KO®BEKTOP Bee Npasa 3awuieHs!
© 3ko-BekTap, 2022

269



270

ORIGINAL STUDY ARTICLES Vol 29 (3) 2022 N.N. Priorov Journal of Traumatology and Orthopedics
DOI: https://doi.org/10.17816/vto111559

Multislice computed tomography in the complex
assessment of deformities of long tubular bones
of the lower extremities: prospective cohort study

Akshin B. Bagirov'~, Parviz N. Suvarly"2, Egor V. Ogaryov', Alexander G. Yeltsin',
Dmitry S. Mininkov', Arzu N. Tagizade*

! Priorov National Medical Research Center for Traumatology and Orthopedics, Moscow, Russia;
ZLLC «Clinic of Scientific Medicine», Moscow, Russia;

3Moscow Aviation Institute, Moscow, Russia;

“Yevdokimov Moscow State University of Medicine and Dentistry, Moscow, Russia

ABSTRACT

BACKGROUND: Progress in science is attributed to improvements in research methods. The rapid development in diagnostic
radiology observed in the last two decades has opened fundamentally new opportunities for clinical medicine, making
practically all organs, and tissue structures of the human body accessible for research. Computer technology in medicine
makes it possible to assess in more detail deformities of the lower extremity and improve methods of surgical treatment that
determine the individual correction of the shape of the deformed bone.

AIM: To comprehensively assess deformities of the long bones of the lower extremities using modern methods of radiation
diagnostics — computed tomography.

MATERIALS AND METHODS: Surgery, as the main treatment of patients with deformities of the long bones of the limbs,
cannot be effectively implemented without knowing detailed appearance of the femur and tibia and all the elements of the
deformity. Angular deformities of the long bones are usually assessed by plain radiographs in frontal and lateral projections,
and rotational deformities of the long bones are assessed by multislice computed tomography.

RESULTS: In the National Medical Research Center of Traumatology and Orthopedics named after N.N. Priorov and Clinic of
Scientific Medicine, computed tomography studies of the long bones of the lower extremities and hip and lower limb deformities
were performed from 2015 to 2022. The study involved 265 patients aged <65 years, who were divided according to the type
of deformity.

CONCLUSION: Complex X-ray diagnostics for deformities of the long bones of the lower extremities according to our
method allows us to represent the deformity not only in planimetric, but also in stereometric terms. This helps eliminate
projection—angular and volumetric— rotational deformations.

Keywords: multislice computed tomography of the lower extremities; reference lines and angles; deformities of the lower
extremities.
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OPUMVHAJTBHBIE MCCTEJOBAHVIA

OB0CHOBAHUE

B coBpemMeHHOM Mupe nporpecc B HayKe 06ycrioBieH co-
BEpLLEHCTBOBaHUEM MeTOL0B UccnepoBaHus. Habnoaaemoe
B nocnegHue 2 pecatunetus bypHoe pasBuUTME pasfiUyHbIX
MEeTO/I0B JTy4eBOW JUArHOCTUKU OTKPbLIIO NepPes KIMHUYECKOV
MeJMLMHOM NPUHLMNMANBHO HOBbE BO3MOXHOCTH, CLENaB
LOCTYNMHbIMW AN UCCIIEA0BAHUA MOYTU BCE OpraHbl U TKaHe-
Bble CTPYKTYpbl YenoBeyeckoro Tena. OfHoii U3 caMbix nep-
BbIX W Hanbonee TeCHO CBA3aHHbIX C Iy4eBOM ANArHOCTUKON
AVCLMNIIMH SIBNIAETCA TPaBMaToI0MUA W OpTONeaus, passutue
1 COBEpLLEHCTBOBaHNE KOTOpoM 6e3 NpUMeHEeHUs COBpPEMEH-
HbIX METOAO0B Jly4yeBOW AMArHOCTUKM HeBO3MOXHO [1, 2].
Wcnonb3oBaHue Gonee aKTyanbHbIX METOL0B Ny4eBON Aua-
THOCTUKU (B YACTHOCTM, MyNBTUCTIMPAbHOM KOMMbIOTEPHOVA
Tomorpaduu, MCKT) nossonset bosee aeTanbHO OLEHUBATb
Xapaktep LedopMaLmii HUKHUX KOHEYHOCTEN U COBEPLLIEH-
CTBOBaTb METOAMKY 0MepaTUBHOIO JieUeHus, onpegenstoLme
WHOMBMOYaNbHYI0 KOppeKumio (opMbl [edopMUpOBaHHOI
Koct. OgHum n3 npeumylects MCKT aBnsietcs BO3MOX-
HOCTb CO03AaHuA TpéxmepHblX (3D) M30bpaeHWn YacTei
Tena, KOTopble MOXHO «BpalLaTb» B MPOCTPAHCTBE Ha MO-
HUTOpe KoMnbtoTepa. pu npocMoTpe TPEXMepHBbIX 1306pa-
JKEHMIA BO3HUKAET BO3MOXHOCTb 0TOOpaXKEHMs BCEr0 KOM-
nfeKca aHaTOMUYeCKoi MHGOPMaLMKM B paHee He JOCTYMHOM
Buae [3]. Ucxopas u3 atoro, MoxHO U3y4aTb AeopMaLmm Ko-
CTeMN BO BCEX MIIOCKOCTSIX.

B HacTosiLiee BpeMs BCE Yalle MPUXOAUTCS UMETb Ao
CO CNOXHBIMM fledopMaLmMaMI ANMHHBIX KOCTEA HUXKHUX KO-
HEYHOCTEN, KOrAa UMeeTCs He TONbKO YrioBas AedopMaums
BO (DpOHTaNbHOM (BapycHas UK BanbrycHas) Uam carutTanb-
HOM (aHTEKypBaLWMOHHAA UM PEKypBaLMOHHAS) MIOCKOCTH,
HO ¥ fedopMauma BOKPYr BEpPTUKabHOM OCK (pOTaLMOHHas
nedopmaums).

Lenb uccnepoBaHus — npoM3BecTM KOMMIEKCHYIO
OLLeHKY fedopMaLyi JJIMHHBIX KOCTEN HUXHWUX KOHEYHOCTEN
C MOMOLLbI0 COBPEMEHHBIX METOA0B JIy4eBOW AUArHOCTUKM
(MCKT).

MATEPWUAJIbI U METO/bI

Iln3aiH uccnepgoBaHua
HPOBGJJ,EHO NPOCNeKTMBHOE KOropTHoOE uccnenoBaHue.

Kputepum cootBeTCTBUA

Kpumepuu gxsodeHus:
* BapyCHas 1 BanbrycHas fedopMaLmns HUKHUX KOHeY-
HocTen;
* MpOAOJSIbHOE YKOpoueHUe beapa u/unu ronexu;
* pOTaUMOHHas Aedopmauus beapa u/unu ronexu.

Kpumepuu ucknwoqeHus:

. pa3rM6&TEJ1bHaF| KOHTPAKTypa KOJIEHHOro CyCcTaBa;
e amnytaumna KOHe4YHOCTU;

T.29.Ne3,2022

DAl https://doiorg/1017816/VT0111559

BecTHwK TpaBMaTonoriv 1 opToneami uM. HH. Mproposa

+ OHKOJNIOrMYecKue 3aboneBaHus;
¢ CONyTCTBYHWLLME XpPOHUYECKME 3ab01eBaHusA B CTagum
[EeKOMMeHCaunn.

Ycnosua nposeaeHus

WccnepoBaHve npoBefeHo Ha Oase OTAeNeHWUs nyyeBou
anarHoctukn OIBY «HMULL TO um. H.H. Mpuoposa» (Mockea)
1 000 «KnuHuka HayyHo! MeauumHbl» (MockBa).

OtcytcTBoBanM creunduyeckme daxtopbl (counanb-
Hble, 3KOHOMMYECKME, KYNbTypHbIe), CNOCOBHbIE MOBAUATL
Ha BHeLUHI00 0606LLaeMoCTb BbIBOJOB UCCEA0BAHNS.

HPOAOH)KVITEH bHOCTb UCC/iea0BaHUA

WccnepoBanume Havanocb B 2016 roay u npogonxaetca
Ha TeKyLuuit MoMeHT (oceHb 2022 ropa). lTepeas KoHMposib-
Has MoYyKa — npejonepaLMoHHbIi NepUo, OHa BKITIOYaeT
ocMoTp, hoTorpadupoBaHWe NaumeHTa c NoceyoLLIM Npo-
BeneHneM MCKT. Ha ocHoBe nonyyeHHbIX JaHHbIX onpese-
NS0T NOKa3aHWA K NPOBELEHNI0 PEKOHCTPYKTUBHOI onepa-
unn. Bmopas KoHmpoibHas MoYKa TaKKe nogpasymeBaeT
ocMoTp, doTtorpadupoBanme n MCKT, BbinonHsieMble nocne
OMepaTMBHOrO BMeLLATeNIbCTBa, Ha 35—45- LeHb nocne
onepaLyuu v 3aBepLUeHns Koppekumu. [lanee, Ha 3-5-M Mec
nocne PeKOHCTPYKTUBHOW OMnepauuu nNpou3BOAUTCA Le-
MOHTa)X annapaTtoB BHeLHen Qukcauun. [ononHutenb-
HOM KOHTPOSILHOM TOYKM TMOC/E CHATUA KOHCTPYKLMIA
He TpebyeTcs.

OnucaHue MeAMLUHCKOro BMeLlaTesibCTBa

Kak ocHoBHolA 3Tan neyeHnsa 60MbHbIX C AedopMaum-
AMU AJIMHHBIX KOCTEN HUMHUX KOHEYHOCTEW, OnepaTuBHOE
BMELLATENIbCTBO He MOXKET ObiTb KayeCTBEHHO peanu3o-
BaHO Oe3 fAeTanbHoii Bu3yanusauun opMbl beapeHHoi
1 6onblebepLoBoii KOCTU, KOraa HeobXxoaMMo y4ecTb BCe
anemeHThl fedopmaumun. Yrnosble fedopMaumn ANHHBIX
TpybyaThix KOCTel, Kak npaBuio, OLeHUBaKT no 063op-
HbIM peHTreHorpaMMaM B NpsMoii U OOKOBOW NpoeKumy,
poTaLUMOHHble AedopMaLmv SJIMHHBIX KOCTEN aHanM3upyT
no paHHbIM MCKT.

PeHTreHonornyeckoMy uccnefoBaHuio MoABeprancs
cerMeHT befipa WM rofieHn ¢ 3axBaTtoM OiM3NEKaLLMX Cy-
cTaBoB. PeHTreHonornyeckue msobpaxenus obpabartbiBanu
Ha aucnnee. lpu 0630pHoii peHTreHorpadum benpa 3Have-
HWe MpuAaBanu [JIMHe W BENUYMHE YroBoW AedopMauum,
BE/IMYMHE LUeeYHO-AnadmM3apHOro yrna v CTeneHu norpy-
JKEHUs TONOBKM befIpeHHON KOCTW B BEPTIYXHYI0 BrafuHy.
0630pHyt0 peHTreHorpadmto rosieHem BbIMOSIHAMM C 3aXBaTOM
KOJIEHHOr0 1 rofieHOCTONHOro cyctasa. [1pu 3ToM B nNpsAMoii
MPOEKLMM OMNpefensncs yroi Mexpay nepreHauKynspamm
K FOPM30HTa/bHBIM JIMHUAM N0 CYCTaBHOMW LUEAN KONIEHHOro
¥ FOIEHOCTOMHOIO CYCTaBa, a TakKe B3aWMOOTHOLLEeHMe bep-
LiOBbIX KOCTEN B MPOKCMMATbHOM W AUCTanbHOM MexbepLio-
BOM couneHeHuu. Ocoboe 3HaueHne Ans Hac uMena dopma
CYCTaBHOM nnowanku bonbluebepLoBoi KOCTM Ha M3obpa-
JKEHMSX, BbINOSIHEHHbIX B O0KOBOI nmpoekumu. Ha pucnnee
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M3MEPSNIM YTOM OTKIIOHEHUS! CYCTABHOW MOBEPXHOCTU OTHO-
CUTESIbHO MPOJLOJIbHOM ocy BonbluebepLoBoi KocTn (yron,
OTKPbITLIN K3aam). Onpepensnum 3 BapuaHTa yrna:

+ bnmxe K 0 ° — npamoi;

e 10 10 ° — ¢ yMepeHHbIM aHTEKYPBALMOHHBIM OTK/0-

HEHUEM;
e >10 ° — ¢ BbIpaKeHHbIM aHTEKYPBALMOHHbLIM OTKI0-
HEHMEM.

KomnbloTepHyto ToMorpadmio NpoBOAUNIM Ha crvpab-
HOM KoMnbtoTepHoM Tomorpade "LightSpeed VCT" (General
Electric, CLUA) c Bo3MOXHOCTbIO MonyyeHus 64 cpe3oB
3a 1 0bopoT peHTreHOBCKOW TpybKKM, MO CTaHAapTHOW npo-
rpamme. TonwwmHa cpe3os BapbupoBana 0,6 no 1,2 MM B 3a-
BMCMMOCTH OT BO3pacTa nauueHTa [4].

B 06bEM uccneoBaHUsA 00A3aTEIbHO BXOAMAM 008 HUXK-
HWe KoHeyHocT. Ha MCKT BbinosHAM TonorpaMMy HUMHKX
KOHEYHOCTEN Ha BCEM MPOTSIKEHUM OT Tasa A0 CTOM B Cpefs-
HEM MOMOXEHUN HIKHUX KOHEYHOCTEN, a TaKkkKe nonydyanu
CepuM aKCHanbHbIX Cpe30B Ta306epeHHbIX, KONEHHbIX U ro-
NIEHOCTOMHBIX CYCTaBOB.

MUcxopabl uccnepoBaHua

OCHOBHbBIM UCXOZL0M WCCNEL0BaHNSA CUUTANM YCTPaHEHME
AedopMaunii AAMHHBIX TpyBYaThIX KOCTEH HUMHUX KOHEYHO-
CTeln MyTEM PeKOHCTPYKTUBHOM OnepaLmu, NoATBEPKAEHHON
AaHHbiMM MCKT, KoTopas ynyywaet 6MoOMexaHUKy HUKHUX
KOHEYHOCTEM, 4To, B CBOK 0Yepefb, MPefoTBpaLlaeT pas-
BMTME paHHero 0cTeoapTpo3a KpynHbIx cyctaBoB. Mcxop mc-
Cnef0BaHUs He MOXET BbITb AOCTUTHYT NpU 0TKa3e nauueH-
Ta OT PEKOHCTPYKTUBHOM OMepaLym B CBA3M C QUHAHCOBLIMU
BO3MOXHOCTAMM.

10.8 MM 10.8 Mm

377.4 mm 378.7 Mm

829.2 Mm 839.1 MM
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MeToabl peructpauum UcxonoB

Mo Tonorpamme MCKT HMXHMX KOHEYHOCTEN B NPAMOIA
MPOEKLMM U3MepAnM abCoNoTHYI OJIUHY HUIKHWX KOHEuY-
HOCTeW, OJIMHY CErMeHTa rofeHun, Yrofn Mexay nponosib-
HbIMM 0csiMU beapeHHOM W BonbluebepuoBoi KocTh [5].
Takxe no TonorpaMme B NPAMON MPOEKLMM Haxomuiu
pedepeHTHbIE IMHAW U YrAbl BO POHTaNbHOM MIOCKOCTH
[5-8].

KT-MeTputo ocyLecTeisnm cnefyowmm obpasom:

* OLEHMBaNM PaccTosHWe OT CYCTaBHOM Lienu Taso-
BepeHHOro [0 CycTaBHOW LUEAW TONEHOCTOMHOrO
cyctaBa (MexaHW4ecKas 0Cb HUXHEN KOHEYHOCTH),
onpefensnu abconTHY LJIMHY HUKHUX KOHEYHO-
cTeit (6eapo +roneHb) U OTKIOHEHWE MeXaHUYeCKOi
ocu (puc. 1, a);

* U3Meps/M AJIMHY FOfIeHN OT CYCTaBHOM LUENN KOMeH-
HOr0 [0 CYCTaBHOM LUENM FONEHOCTOMHOr0 CyCTaBa;
ASvHy befipa onpefensanm nyTéM BblYMTaHMA OT 06-
LLer ASMHBI LUTMHBI rofienu (puc. 1, b);

+ Haxogunu yroa Mexpgy NpojosbHbIMK (aHaToMuye-
CKMMM) OCsIMU DefipeHHO 1 bonbluebepLOBOi KOCTH
(puc. 1, c;

*  Onpesensnm MexaHu4eckue JIMHUN U Yribl 6e peHHbIX
1 bonbLuebepLoBbIX KOCTeN BO QPOHTasIbHOM NNOCKO-
c (puc. 1, d):

— MJIMpBY — MexaHWyeckuit natepasbHbIi MPOKCK-
MabHbll 6eApeHHbIN yro;

— MJ1IBY — MexaHuyecKkuii natepasbHbIi AUCTaNbHBIN
OefpeHHbliA yron;

— MMIIpbbY — MexaHu4ecKuin NpoKcMManbHbIn 60sb-
LwebepLoBLIM yrom;

miasy
= 55

MMIPBEY g g75 __ MMIMpBBY

maeeY
—bp=— 88°

Puc. 1. TonorpaMMa HUKHWX KOHEYHOCTEA: @) paccTosHKe 0T Ta306eApeHHOro 10 FOJIEHOCTOMHOrO CYCTaBa, b) paccToSHWUE OT KONIEHHOTO
[0 TONIEHOCTOMHOTO CYCTaBa, C) Yrofl MeXay NpoAosbHbIMU 0CAMM BefpeHHOI 1 6oMbLUebepLIoBOIi KOCTH, d) MeXaHUUECKUE NIMHUM 1 Yibl

benpeHHbIX 1 6onbLIebepLLOBbIX KOCTE.

Fig. 1. Topogram of the lower extremities: a) the distance from the hip to the ankle joint, b) the distance from the knee to the ankle joint,
c) the angle between the longitudinal axes of the femur and tibia, @) mechanical lines and angles femur and tibia.
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— MJ10BBY — MexaHuuecKkuin natepanbHblii AucTasnb-
Hbli 60MbLLIE6EPLOBEIN YroJ.

Ha aKkcuanbHbix cpesax Ta306epeHHOro, KONEHHOro

M TONEHOCTOMHOTO CYCTaBOB M3y4anu TOPCUOHHYK Xapa-
KTepucTuKy beapeHHbIX, 60nbLUebepLOBOi KOCTEH, a TaKKe
WHTErpUpOBaHHYK0 TOPCUIO HUMHEN KOHEYHOCTM OT Tasobe-
LPEHHOTO 0 rofieHocTonHoro cyctasa. Mpu 3ToM onpenens-
NN CRegytoLme yribi:

o YrON OTKJIOHEHMS OT (PPOHTaNbHO MAOCKOCTU JIMHMWM,
PacnosioeHHoI Mo cepeamHe Lelikn befpa ocHoBa-
HWEM, HaXo[ALWMMCA Ha BepTenbHOM obnactm — q;
€C/IM 3TOT YroJ1 OTKPBIT K3a4M, TO ero 0603Hayanm 3Ha-
KoM (=) (puc. 2, a) [8, 9];

¢ YroN OTKJIOHEHMS OT QPOHTaNbHOW MAOCKOCTU IUHWK,
COeAMHAIOLLEN Mbilenku begpa no 3agHen noBepx-
HOCTM OCHOBAaHMEM, PacnofioOXEeHHbIM Ha BHYTPEHHEM
MbilLesIke — B; ecn 0CHOBaHWe 3TOro yria Haxo-
OVIOCh Ha HapYXHOM MbILLENKe, TO ero 0bo3Havanm
3HaKoM (=) (puc. 2, b) [8, 9];

* YrON OTKJIOHEHMS OT CaruTTanbHOW MAOCKOCTU IUHWK,
PacnooXeHHOM No CyCTaBHON NOBEPXHOCTU JIOABIKKH
ManobepuoBoi Koctn — y (puc. 2, ¢) [8, 91.

CyMMa nepBoro 1 BTOpOro yrfia COCTaBfiIsfieT aHTeTop-
cuio (aHTeBepcuio) Wenkn beapa (Hopma 10-25 °). Ecnm
nonydyeHHoe 3HadyeHune <10 °, 3T0 xapaKTepu3yeT BEIMUMHY
yrna peTpotopcum (petpoBepcum). CymMMa BTOPOro U Tpe-
Tbero yrna (Hopma 20-35 °) cooTBETCTBYET BENMUMHE YA
Topcuu ronenn. Kpome Toro, He06X0AMMO OLEHWTb W UH-
TErpUpOBaHHYK TOPCUI0 HUXHE KOHeyHocTu (Hopma 10—
20 °). 3Ty eAMHMLY Mbl BbICYMTLIBANIM KaK pasHuULYy YrnoB
Yy ¥ o. WHTerpupoBaHHas Topcus Mo3BOJSISET OLEHMBATb

A
[1] Angle Q
Angle: 13 de
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MnoJioXeHWe Ta300eLpeHHOr0 CycTaBa Mo OTHOLLEHWIO K o-
neHoctonHomy [8, 9.

MonyyeHHble M3MepeHus, @ TaKKe PoCT NaLMeHTa 3aHo-
CUNM B 3IEKTPOHHYI0 Tabamuy. Ha ocHoBaHMM 3TUX AaHHbIX
Mbl NoSly4any % OTHOLLIEHWE HUMHUX KOHEYHOCTEl KO BCeMy
POCTY, a TaKKe COOTHOLLEHWe roneHu K beapy. Kpome Toro,
ONpeAensnM HeobX0AMMBIN Yrofl KOPPeKLMK YroBoii U po-
TaUMOHHOW fedopMauum W, B 3aBUCMMOCTM OT BbibpaHHOMO
BapMaHTa KOppeKLuW, UMdpoBble XapaKTEPUCTUKW YAJIMHE-
HWA 60/bLIE6EPLI0BOI KOCTM M B3aMMOOTHOLLIEHUS BEpLIOBbIX
KOCTeli B MPOKCMMAJIbHOM COUIEHEHUM.

Ha ocHoBe 06paboTKM LaHHbIX KOMMBLIOTEPHOrO UCCeno-
BaHWA B CPaBHEHWM C KIIMHUYECKOM KapTUHOM NaLMeHTOB Obln
OnpefeneH onTUManbHbIM f1anasoH nokasatenei. Mo gaH-
HbIM JIUTEPaTYpbI, BEIMYMHA TMOMOdEMOpanbHOro yria, 06-
pasyeMoro nepeceyeHWeM aHaTOMUYECKUX 0cen beapeHHOM
u 6onbluebepLIOBO KOCTH, Y KeHLMH cocTasnseT 7-8 °
(172-173 °), y MyxunH — 5-6 ° (174=175 °) BanbrycHoii
nesuauym [10]. CooTHOLLEHWE HUMHUX KOHEYHOCTEN OTHOCK-
TenbHO pocta — He MeHee 50%, a ronenu K begpy — 80%.
Mo poTaUMOHHOW XapaKTepPUCTUKe, HAa OCHOBE aKCMalbHbIX
CPe30B U KJIMHWYECKOI KapTUHbI aHTeTopcust beapa cocTaB-
nset ot 10 go 25 °, HapyxHasa poTauuma ctonbl — oT 20 o
35 °, @ MHTerpupoBaHHasa TOPCUSA HUMKHEN KOHEYHOCTM —
ot 10 g0 25°16,7, 9, 111.

JTnyeckan JKCnepTU3a

WccnemoBaHue cooTBETCTBYET NOMOXEHUAM XeSTbCUHKCKOM
AeKnapauun BceMmpHoM MeAMLMHCKOM accoumaumnmn «3tm-
YeCKMe MPUHLMNbI MPOBEAEHUA HAYYHbIX MeOULMHCKUX
UCCNeOBAHWN C Y4acTUEM YeNloBeKa», NPUHATON Ha 18-

11°/169°

[2] Angle
Angle: 13 deg

Puc. 2. AkcnanbHble cpesbl Ta3o0beapeHHbIX (a), KoneH-
HbIX (b) 1 rofieHOCTONHbIX (C) CycTaBoB.

Fig. 2. Axial sections of the hip (a), knee nyh (b) and
ankle (c) joints.
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leHepanbHon Accambnee BMA (XenbcuHkm, 1964), n «[pa-
BUJIAaM KJIMHWYeCKOM npakTuku B Poccuitckon Qepepa-
LMKy, yTBEPX AEHHLIM Mpuka3oM Mun3apasa Poccumn N 266
ot 19 mioHs 2003 roga. Bce yyacTHUKM noanmcanu MHGop-
MUpOBaHHOe J06pOBO/ILHOE Corflacke Ha y4acTue B uccne-
A0BaHWM ¥ nybnuKaumio ero pesynbratos [5]. 3aknoyeHus
3TMYecKoro KOMUTETa He Monyyanu.

CraTUCTMYEeCKUM aHanus3

CratucTuyeckyto 06paboTKy MosyYeHHbIX pe3ynbTaToB
NpoBOAMAM C UcMofb3oBaHWeM nporpamM Excel (Microsoft,
CLLA) u Statistica v. 6.0 (StatSoft Inc., CLLUA). na konuye-
CTBEHHbIX MPU3HAKOB pe3ynbTaThl MPeACTaBNeHbl B BULE
cpenHux apudMeTnyeckux (M) M cTaHBApTHBIX OTKIOHe-
HUI (0), BN KAYeCTBEeHHbIX — KaK abcosioTHble 3HaueHud (n)
1 npoLeHTHoe BbipaxeHue (%). Kputnieckuii ypoBeHb 3Haun-
MOCTU () MU NPOBEPKE CTAaTUCTUYECKUX TUNOTE3 NPUHUMANH
pasHbiM 0,05. Mpu noaTBEPIKAEHUM HOPMaNbHOr0 pacnpese-
IeHUS 3HAYEHWUN BNS OLEHKM JOCTOBEPHOCTY Pasnnymii Mex-
[y Tpynnamu MUCMoib30Banu napaMeTpuUueckuid t-Kputepuit
CTblofeHTa 518 He3aBMCMMBIX BblbOpoK. Pasnuums Bo Bcex
CNyyasx CYMTaNM CTaTUCTUYECKM 3HauMMbIMK npu p <0,05 [5].

PE3YJIbTATbI

YyacTHUKM uccnegoBaHuA

B nccnenoBaHum npuHanmn yyactve 265 naumeHToB B BO3-
pacte ot 10 go 65 net, pasgenéxHble Mo KpUTepuaM BUAA
pedopmauum (tabn. 1). Mo pesynbrataM Uccief0BaHUS OKa-
3an0cb, YT0 BOMBLUMHCTBO NALMEHTOB — MEHLUMHBI C Ba-
pycHbiMU AedopMaLmaMK roneHel B BospacTe 26—35 ner.
MCKT npoBoaunu BceM nauueHTaM ¢ gedopMaumamm begep
v roneHeii B nepnog ¢ 2015 no 2022 rog.
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BbibpaHHas HaMW METOAMKA UCMOJb30BaHa Npy BbINOS-
HeHum 6osiee yeM 500 pEKOHCTPYKTUBHBIX OMepaLyin Ha HUX-
HWUX KOHEYHOCTSX Mo nosogy AedopMauum befpa v ronexu.
B nocrneonepauuoHHoM nepuofe Npou3BOAMIM MOBTOPHOE
uccnefoBaHue, YTO NO3BOJSIANIO KOHTPOSIMPOBATh U YTOUYHATL
CTerneHb KOPPeKLWW B CPaBHEHWW C pacyéTamM, BbIMOSIHEH-
HbIMW B NpeSonepaLyroHHOM Nepuose.

OcHoBHble pe3ynbTaTtbl UCCieaoBaHUA

lMocne onepaTMBHOIO NEYEHWS KeHLLMHAM C BapyCHBIMM
AedopMaumaMu mocne KOppeKuuu BenmumHa Tubmodemo-
panbHOro yria ycTaHaBnMBanach B ananasoHe 8—10 ° (170-
172 °) BanbrycHoOW [eBuaLUuu, MyX4MHaM — B [Mana3oHe
5-7 ° (173-175 °) BanbrycHon nesmaumu. [okasatenn Mexa-
HUYeCKMX yrnoB 60n1bLUebepLIOBOI KOCTW [0 M NOCIIE NeYEHMS
NPOAEMOHCTPUPOBaHbI B Tab. 2.

lokasaTtenn MexaHuyeckux yrnoB GefpeHHbIX KocTew
[0 W 1ocrie JieyeHus NpeAcTaBneHsbl B Tabn. 3.

CraTuCcTMKa NMauMEeHTOB C COYeTaHHbIMW AedopMaums-
MW M0 OTAENBHOCTM He Benach. Y MauMeHTOB C COYeTaHHOM
LedopMaumeit UMenacb poTauuoHHas aedopMaums bepep
unu ofHoro beapa c BapycHoi fedopmauneii roneHen nmbo
Ba/lbrycHast aedopmauua béaep ¢ potaumeit roneHu/rone-
HeMn.

WHTerpanbHas Topcua no3sonsnia HaMm NpUHUMaTh pe-
LeHre 06 ycTpaHeHUM poTaLMm Ha OMepUpPYEMOM CerMeHTe.
Ecnm potaums 6egpa v roneHn Ha 0AHON KOHEYHOCTU KOM-
MeHcMpoBanu apyr Apyra, 7o ecTb 6efpo MMeno poTtauuio
KHapyXMu, a rofieHb — KHYTpU, UM HaobopoT, To poTaumio
Ha OMepUpyeMOM CErMEHTE He YCTPaHSN.

MexaHW4ecKue IMHUM W YINbl B CaruTTabHOWM MNOCKO-
CTU ONpEeLeNsfM B eAMHUYHBIX CNyYasX, TaK Kak obpatue-
LUMECS MauMeHTbl BbIMM € MAMONATUYECKUMU BapyCHLIMU

Tabnuua 1. Pacnpefenenve naumeHToB no Bospacty 4 Bufy aedopMaLiym

Table 1. Distribution of patients by age and type of deformity

Bospacr, ner <15 | 16-25 | 26-35 | 36-45 | 46-55 | >55 | Bcero
Yucno, n

BapycHas nedopmaums roneHen 5 L4 120 45 13 2 229

BanbrycHas nedopmauus 6énep 4 7 5 6 1 0 23

CoyetaHHas aedopMaums bEaep 1 roneHeit 8 0 4 1 0 0 13

Bcero 17 51 129 52 14 2 265

Tabnuua 2. MNokasatenu pecepeHTHbIX MHWIA U YIIOB NOCNEe YCTPaHEHWUS BapycHon AedopMaLmm roneHei
Table 2. Indicators of reference lines and angles after elimination of varus deformity of the legs

Mokasartenu HopManbHble 3HaueHust MNepep neyeHnem MNocne neyenus
MMIpbBY, ° 85-90 81+1,9 88,5+2,0
mIIBBY, © 86-92 95+4,6 89,3+2,8

[pumeyanue. MMIpBBY — MexaHW4ecKmii NpoKcUManbHbI bonbluebepuosbii yron, MIIIBBY — MexaHuyeckuit natepanbHbIn

JUCTanbHbIN boMbLLebepLIOBbIN Yyro.

Note. mMPTA — mechanical medial proximal tibial angle, mLDTA — mechanical lateral distal tibial angle.
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Tabnuua 3. MNokasatenu pedepeHTHbIX MHWIA U YIOB NOCNEe YCTPAHEHWS BanbrycHOM AedopMaLmm beipeHHbIX KOCTell
Table 3. Indicators of reference lines and angles after elimination of valgus deformity of the femur

Moka3artenu HopManbHble 3HayeHus lMepen neyeHmem Mocne neyenus
m/MpBY, ° 85-95 83+1,9 89,5+4,5
mIJpY, ° 85-90 82+1,5 87,124

pumeqarue. MJTMpBY — MexaHn4yeckuii natepanbHbIi NPOKCUMManbHbIA 6eaperHbIid yron, MIIABY — MexaHuueckuin natepanbHbIi

JUCTanbHbIA DeApeHHbIN yrof.

Note. mLPFA — mechanical lateral proximal femoral angle, mLDFA — mechanical lateral distal femoral angle.

W BanbrycHbIMU AedopMaLmMaMm, W Y HUX OTCYTCTBOBasIa aH-
TEKYpBaLMOHHas WM peKypBauMoHHas fedopMauns beapa
WM TONEHN.

HexenatenbHble ABNEHUA

K HexenaTenbHbIM SBMEHUAIM MOXHO OTHECTU OrpaHu-
YeHue pasrnbaHus rofeHn Ha OJHOWM UM 0B6enx KoHeyHo-
CTAX Nocsie ycTpaHeHus AeopMaLuy B annaparax BHELLHe
¢ukcaumn npu nostopHoM MCKT-uccnepnoBaHuM HUKHKX
KOHEYHOCTEN, YTO CYLLECTBEHHO BMMSET Ha ONpefesieHune
MEXaHUYECKMX JIMHWA U YIIOB, UCKaXasa uX. TaKKe K He-
JKENaTesbHbIM ABJIEHUAM OTHOCUTCS peumams fedopMaumn
nocrne 3aBepLueHns nieyebHOro npouecca.

OBCYXOEHWUE

PesioMe ocHoBHOr o0 pe3ynbTarta uccienosaHuaA

MCKT [JIMHHBIX KOCTEN HUMMHUX KOHEYHOCTEW MOo3BOJIS-
€T onpefensTb He TONbKO YrioBble (BapyCHYHO, BaNbryCHyto,
PEKYPBALIMOHHYI0, aHTEKYPBALMOHHYI0), HO U POTaLMOHHbLIE
KOMMOHeHTbI fedopMauuu, M obnapaeT npeuMMyLLecTBOM
nepes PEHTrEHONOTMYECKUM UCCNE0BAHNEM AJIMHHBIX KO-
CTEN HUMKHMX KOHEYHOCTEM.

06cy*aeHne 0CHOBHOIO pe3ynbTarta
UccnenoBaHUA

B uccnenoBanumn npuHsanm yydactue 265 (100%) naumeH-
TOB, cpeay Hux 229 (86,4%) — c BapycHon AedopMauyeii
roneHew, 23 (8,7%) — c BanbrycHoii aedopmMauven 6égep,
13 (4,9%) — c coueTaHHo! AedopMaLimeii 6ELep W roneHei.
13 229 (100%) naumeHTOB C BapycHoii fiedopMaLmelt roneHen
107 (46,7%) yenoBeK He UMeNIM POTALMOHHOIO KOMMOHEHTA
pedopmauum roneHent, 78 (34%) uMenu OBYCTOPOHHIOKW Ha-
pyxHyto poTaumio roneHeid, 31 (13,5%) — ofHOCTOPOHHIOK
HapyHyto poTauuto ronenu, 13 (5,8%) — BHyTpeHHIoK0 poTa-
L0 OAHOM roneHu. MauneHToB C LBYCTOPOHHEN BHYTPEHHEN
poTaumen ronenn He obino. M3 23 (100%) yenosek ¢ Banbryc-
Hoi gedpopMaumeii bepep 16 (69,6%) UMenu LBYCTOPOHHIOK
BHYTPeHHIOK poTaumto 6énep, 7 (30,4%) — oAHOCTOpOH-
HIOK0 BHYTPEHHIOK poTauumio bespa. MaumneHToB ¢ Banbryc-
HOM aedopMaLymen béaep C HapyXKHOI poTaumeit He Bbino.
N3 13 (100%) yenoBeK ¢ coyeTaHHoW AedopMauuern benep
n roneHeir 9 (69,2%) uMenu poTauMOHHYK AedopMaLmio
Ha 2 cerMenTax (bezpe v ronenu), 4 (30,8%) — poTaumMoHHYto
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AedopMaumio Ha 1 cerMenTe (bespe unu ronenm). Mroro
n3 265 (100%) yvactHukoB uccnepoBanus y 158 (57,6%)
YesIoBEK MOMUMO YITIOBOr0 TaKKe UMENCS W POTaLMOHHbIN
KOMMOHEHT AedopMauun, OnpefefieHMe KoToporo BO3-
MOXHO TOJIbKO M0 AaHHbIM MCKT AAMHHBIX KOCTEH HUKHWX
KOHEeYHoCTeM.

OueHky npoBogumu no Metopuke Mapkep—Cknsp,
no 4-CTyneH4aToi rpagaumn (OTJMYHBIA, XOPOLUMIA, YAOB-
NeTBOPUTENbHBIN, HEYLO0BNETBOPUTENbHbIA pe3ynbTar).
148 (55,8%) yenoBeK 0Kasanucb MOJHOCTBIO LOBOJbHBI fe-
yeHueM (oTnMuHbIN pesynbtar), 108 (40,8%) — poBonbHEI
NeYeHMEM 3a UCKITIOUYEHNEM CPOKA HaX0XEHWSA B annapaTax
(xopowumii pesynbtar), 5 (1,9%) — ynosneTopeHbl nony-
YEHHbIM PEe3yNbTaToM, HO He 4OBOJIbHbI Pe3yNbTaToM Meau-
anu3auum OMUCTanbHOTO OT/IOMKA FOfIEHH, YTO 3CTETUYECKH
OTpaXKaeTcsl Ha BHYTPEHHeW NOBEPXHOCTM ronexu (yaoBner-
BOpUTENbHbIN pesynbtar). Y 4 (1,5%) naumeHToB Npon3oLLEn
peumauns AedopMauum (HeyA0BNETBOPUTENbHBINA Pe3ynbTar),
yto 6bino noaTeepxaeHo npu nposeaeHun MCKT AnmHHbIX
KOCTel HWKHWUX KOHeyHocTel. Peunaue 3apeructpupoBaH
y 3 naumeHTOB C BapycHoii AedopMaument roneHen u 1 ye-
NoBeKa C coyeTaHHoi AedopMaumeii (peunams aedopmamu
Ha ypoBHe ronieHu). Bcem naumentam c peunamsoM aedop-
MaLMV BbIMOJHSNW NOBTOPHOE 0MepaTMBHOE BMELLIATENBCTBO,
Mo UToraM KoToporo Bbin JOCTUIHYT YA0BETBOPUTENbHBIN
pe3ynbTar.

OI'paHVI‘-IEHVIﬂ uccnenosaHuA

WccnenoBaHne orpaHnumBaet crubatesnibHas KOHTPaKTypa
KOMEHHOr0 CycTaBa, NpK KOTOPOI NaLMEHT He MOXKET pasru-
6atb roneHb. TakuM 06pa3oM aHHas KOHTPaKTypa He No3Bo-
NseT TOYHO ONpPeAeNUTb TOPCUOHHYH0 XapaKTEPUCTUKY KOHeY-
HOCTW, JJIMHY KOHEYHOCTM, YToN MeXAy NPOA0SIbHbIMIA 0CAMM
benpeHHON 1 BonbLuebepLoBO KOCTEN, TaK KaK KOHEYHOCTb
MPUHAMAET BbIHYXEHHOE MONOXEHME.

3AKJTOHEHUE

Wcnonb3oBanne MCKT npu pedopMaumn BJIMHHBLIX KO-
CTeN HUXKHUX KOHEYHOCTEN N03BoNISieT bonee AeTanbHO yuu-
TbIBaTb BCE KOMMOHEHTbI AedopMaLyu (yroBble U pOTaLMOH-
Hble), YTO M03BOJISIET TOYHEE BbIMNOJIHUTL NPEeLOoNepaLMoHHoe
MNaHUpoBaHME M HeobXoaMMylo OnepaTUBHYK KOPPEKLMIO
aedopMaumu.
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JIONOTHUTEJIbHAA UHOOPMALIUA /
ADDITIONAL INFO

Brknap aBTopoB. Bce aBTopbl N0ATBEPIKAAOT COOTBETCTBME CBOETO
aBTOPCTBA MeXayHapoaHbIM kpuTepumaM ICMJE (Bce aBTophl BHeCM
CYLLLeCTBEHHBIN BKMAA B pa3paboTKy KOHUENUMW, NpoBefeHue
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AHHOTALUNA

06ocHoeaHue. TepenoMbl KOCTel Tasa — OJMH U3 CaMbIX CIOXHBIX M OMacHbIX BUAOB TPaBM BBUZY Hanuuus B 3TOM
obnacTu Tena 60osbLIOro YMCA KPYMHBLIX KpOBEHOCHBIX cocyAo0B. OHM BNEKYT 3a cOBOM YacTMuHY0 NMb0 NonHyio yTpaTy pabo-
TOCMOCOBHOCTM Y MOCTpafaBLUMX M 06/1a4al0T BbICOKOM NETaNbHOCTbI0. B CBA3M € TeM, UTO B MeAULIMHCKON NPaKTUKe Cryyaes
nepenoMoB KOCTEN Ta3a MeHbLLe, YeM pYrux BUGOB NepPesoMoB, CreLmanicTaM 3a4acTylio He XBaTaeT MPaKTUYecKoro Ofbl-
Ta, HapaboTKW HaBbIKOB. TakMM 00pa3oM, Ans 0bydYeHUs WK NOBbILLEHUS KBaNMOUKaLMKM cneumanuctoB Tpebyetcs bonee
CepbE3Has TeopeTUYeCKas NoAroToBKa, KOTOpas ManonpoayKTUBHA be3 KaueCTBEHHbIX YHEOHbIX CUMYNATOPOB U MoLenei.

Llenw. ViccnepoBaHue npoBeAEHO C LieNbio pa3paboTKM M U3roTOB/EHWS MHOrOpas’oBOr0 CUMYJNATOPA, UMUTMPYIOLLErO
MSArKMe TKaHM YenoBeKa W [LaloLlero BO3MOXHOCTb BCECTOPOHHE MOArOTOBUTb M 0BYYMTb CMELMaNUCTOB TEXHUKE YCTaHOBKM
annapara BHeLUHen GUKcaumMm Npu HecTabumbHbIX NepesioMax KOCTel Ta3a y YesoBeKa.

Mamepuanel u Memodebl. [Ins co3gaHus cumynaTopa bbiio NpoMaeHo HECKOMbKO OCHOBHbIX 3TanoB: NofyyeHue obpas-
LLOB KOCTel Tasa, 3roToeneHue hopMbl AN1S OTIMBKM U HEMOCPeACTBEHHO cbopKka cumynsaTopa. [na nonyyeHus obpasuos
KOCTeii MCMosb30Banu npefocTaBneHHble BoeHHO-MeamumHcKon akapgemuen uM. C.M. Kuposa (CaHkT-lleTepbypr) o6esnu-
yeHHble KT- u MPT-cHuMKHM, Ha ocHoBe KoTopbix bbina nonyyeHa 3D-Mopenb KocTel Tasa. Ha ocHoBe 3Toi Mogenm ¢ no-
MOLLIbH0 afAUTMBHBIX TEXHOMOIMIA BbIM M3rOTOBNEHBI aHATOMUYECKU TOYHbIE KOMMM KOCTEN Tasa YenoBeka. Ha cnenyioliem
3Tane Hamu paspaboTaHa TpéxmepHas LudpoBas KOMNbIoTepPHas MOAeNb 1 BbinyLieHa GopMa [1s OT/IMBKU FOTOBOIO M3[e-
nvs. BHyTpu dopMbl pasMelLani 0bpasLibl KOCTe, MOC/e Yero e€ NoaTanHo 3anosiHAAM XKenaTUH-TNULEPUHOBLIM COCTaBOM,
KOTOpbIN Nnocne 3aTBepLeBaHNs UMUTUPYET MAMKUE TKaHU YenoBeKa.

Pesynbmamel. B xone paboTbl M3roToB/EH OMbITHbINM 06pa3eL, MeAMLIMHCKOrO CUMynsSTopa LSl 00y4eHUs YCTaHOBKE KOM-
MIeKTa CoYeTaHHO TpaBMbl NpU HECTabMNbHBLIX NepenoMax KocTel Tasa.

3axsnioyeHue. Co3paHHbIA HAMM CUMYTIATOP MOKET LUIMPOKO MPUMEHATLCS B MpoLiecce 00y4eHns 1 NOArOTOBKM CneLyanu-
cToB bnarofapsi cBoe# [OCTAaTOYHO BbICOKOW aHAaTOMUYECKOW TOYHOCTU, NpOCTOTe 06CIyXMBaHWSA M XOpOLLEMY NOTeHUuany
ANSi MaccoBOro Mpou3BOACTBA.

KntoueBble ciioBa: nepenoM KocTei Ta3a; annapaT BHELLHeN (UKcaumnm; aaAuTUBHBIE TEXHONIOMMM; MeAULMHCKWIA CUMYNSATOP.
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Medical simulator for the training
of traumatologists: pilot work
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ABSTRACT

BACKGROUND: Pelvic fractures are one of the most complex and fatal injuries because numerous large blood vessels are
affected. They entail partial or complete loss of working capacity and have a high mortality rate. In medical practice, the number
of pelvic fractures is fewer than that of other types of fractures, and specialists often lack practical experience and skills in
the treatment. Thus, for the training, or advanced training of specialists, more serious theoretical training is required, which is
unproductive without high-quality training simulators and models.

AIM: The study aimed to develop and manufacture an easy-to-use simulator that mimics human soft tissues and makes
it possible to comprehensively prepare and educate specialists in the technique of installing an external fixation device for
unstable pelvic fractures.

MATERIALS AND METHODS: To create the simulator, several main stages were completed: obtaining samples of the pelvic
bones, making a mold for casting, and directly assembling the simulator. To obtain bone samples, computed tomography
scans and magnetic resonance therapy images were used, on which a three-dimensional (3D) model of the pelvic bones was
obtained. Based on this model, anatomically accurate copies of the pelvic bones were made using additive technologies. Then,
a 3D digital computer model was developed, and a mold for casting the finished product was made. Bone samples were placed
inside the mold, and the mold was gradually filled with a gelatin—glycerin compound, which after hardening mimics human
soft tissues.

RESULTS: A prototype of a medical simulator for teaching the installation of the concomitant injury kit apparatus for
unstable pelvic fractures was made.

CONCLUSION: The manufactured simulator can be widely used in educating and training specialists given its sufficiently
high anatomical accuracy, ease of maintenance, and good potential for mass production.

Keywords: pelvic fracture; external fixation device; additive technologies; medical simulator.
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OPUMVHAJTBHBIE MCCTEJOBAHVIA

OB0CHOBAHUE

lepenoMbl KoCTel Tasa — OAMH U3 CaMbIX CNOXHbIX
M onacHbIX BUAOB TpaeM [1] BBUAY Hanuums B 3TOW 0bna-
CTV Tena 6oMbLIOro YMCNa KPYMHbIX KPOBEHOCHBIX COCYAOB.
OHun BneKyT 3a coboin yacTuuHyto Mbo MosHylo yTpaTy pa-
botocnocobHocTM y nocTpafaBLUMX M 061afalT BbICOKOM
netanbHOCTbH [2-5]. Mpu neyeHuu Takux TpPaBM BO3HMKAET
MHOXEeCTBO NpobieM M 3afay, Haf PeLIeHNEM KOTOpbIX pa-
boTaloT Bpaum camMoi BLICOKOW KBanuduKaumm [6, 7].

B cBA3M c TeM, 4To B MeMLMHCKOW MpaKTUKe Cyyaes
nepenoMoB KOCTell Ta3a MeHbluUe, YeM ApYrix BULOB nepe-
NIOMOB, CMeuuanncTaM 3a4acTylo He XBaTaeT MpaKTUYecKo-
ro onbita, HapaboTku HaBbikoB [8-10]. TakmuM o0bpasoM,
ANs 00yYeHWs UMW NOBBILIEHUS KBaNMdUKaLMK cneunani-
cToB TpebyeTcs bonee cepbE3Has TeopeTUyeCKas NoaroToB-
Ka, KoTopas MasnonpoAyKTUBHA Be3 KaueCTBEHHbIX yHebHbIX
cMMynaTopoB 1 Mogenen [11].

B 6onblumHCTBE CyyaeB obyyalowme MaTepuanbl npea-
CTaBnAT coboii 06pasLibl, NOTyYeHHbIe U3 MEPTBBIX TKaHel
XMBOTHbIX, pexxe — ofen [12]. CnepoBatenibHo, BO3HU-
KaeT npobnema pgeduumta nogxoaswwmx obpasuos ansa oby-
YeHus.

YunTtbiBas BCe BbILIENEPEUMCIIEHHBIE CIIOXKHOCTH, BO3-
pacTaeT aKTyaNnbHOCTb pa3paboTky, C03LaHMA U BHEAPEHMS
B MCMOMb30BaHMe CUMyNATOpa AN 0TpaboTKM HanoeHus
KoMnnekTa coyeTaHHon TpaBMbl (KCT) npu HecTabunbHbIX
nepesioMax Kocteii Tasa [13]. B pe3ynbrate aHanusa oteye-
CTBEHHbIX W 3apybexHbIX MCTOYHUKOB JIUTEpaTypbl 0bHapy-
YKEHO, 4TO pa3paboTka NOAOBHBIX CUMYNATOPOB NPaKTUYECKM
He BbIMNOHANACH, YTO LOMOSHUATENIBHO NOBLILLAET aKTyasb-
HOCTb HalLel pabotbl [14].

Lenb uccnepoBanus — pa3pabotartb TEXHONMOMMIO M CO3-
AaTb NpOCTYK0 B U3rOTOBMIEHAW U NPUMEHEHUN MOLefb Me-
AVLMHCKOrO CUMYNIATOPA, UMUTUPYIOLLLEr0 KOCTU W MATKMe
TKaHW BepxHen yacTu 6éfep v Tasa YesioBeKa.

MATEPWAJIbI U METOAbI

Jln3aiiH uccnenoBanua

BbinonHeHa 3KcrepuMeHTanbHas paboTa no co3faHuio
OMbITHOro 06pasLia MeaMLMHCKOTO cUMynsTopa Ans obyde-
Hus ycTaHoBke KCT npu HecTabuibHbIX MepenoMax KocTeid
Tasa.

Ycnosus nposegeHun

PaboTa npoBoaunacb B BoeHHOM MHHOBALMOHHOM Tex-
Honosmce «3PA» (AHana), B nepuop ¢ oktabpa 2021 roaa
no sHeapb 2022 ropa.

MeToAb! OLEHKM LieneBbiX NoKa3aTenen

Mpouecc M3roToBAEHUS CUMYNATOpa ANS HaNOXeHWs
ycTpoiicTBa BHelHen @ukcaumm KCT npu HecTabuibHbIX
nepesioMax Tasa (B JanbHeilleM — CUMyNATOp) pasbut
Ha 3 OCHOBHbIX 3Tana:

T.29.Ne3,2022
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BecTHwK TpaBMaTonoriv 1 opToneami uM. HH. Mproposa

* W3roTOB/IEHWE QHATOMWUYECKM TOYHBIX KOMWUW KOCTeW
Ta3a;

+ cospanue hopMbl 1 Noabop cocTasa Ais OTIMBKY;

 OT/MBKa 1 nocTobpaboTka.

B KauecTBe MCXOAHBIX [aHHbLIX UCMONb30BaNM CEpUI0
KOMIbIOTEPHbIX TOMOrpaMM 0011acTW Tasa W HUKHUX KO-
HeyHocTen B ¢opmate DICOM, nonydyeHHbIX Ha KOMIbLO-
TepHoM ToMorpade B BoeHHO-MeAMUMHCKOW aKapeMuu
uMm. C.M. Kuposa (CankT-leTepbypr). CHuMKM noasepranu
obpabotke B nporpamme «3D Slicer» (Slicer Community,
CWA) ¢ uenbto nonydeHus 3D-Mopenen Kocted W BHY-
TpeHHen noBepxHocTW dopMbl s oTimuBKM. Ha ocHoBe
nosnyyeHHbIx paHee B nporpamme «SOLIDWORKS 2018»
(Dassault Systemes Solid Works Corporation, CLLUA) naH-
HbIX CO3[,aBasu TPEXMepHY0 LMbPOBYID Moaenb GHopMbl
ans otnmeku. [anee daiinbl 3arpyxanu B nporpamm-
Hoe obecneueHne «IDEA Maker» (Raise 3D Pioneering
Flexible Manufacturing, Kutait), rae npoussoamiu rexe-
paumio ynpasnislowmMx Komang ana 3D-npuHTepa Ha base
co3paHHbx 3D-mopenein (cnanewmnr) [11, 13, 15-17].

Ina neyatn Mopeneit Kocted U oOpMbl ANIA OTAMB-
Kn ucnonb3oBanu npuntep «Raise 3D Pro2Plus» (Raise3D
Pioneering Flexible Manufacturing, Kutait) u texHonoruio
neyatn FDM (aHrn. fused deposition modeling — Mmope-
NMpOBaHWe MEeTOAOM MOC/OWHOro HannaeneHus). B kave-
CTBe MaTepuana Ais neyatu NpPUMEHSNM HuTb (mnameHT)
U3 aKpunoHuTpunbytagmeHnctupona (ABS) nuameTpom
1,75 mM (Bestfilament, Poccus). Ycnosus neyatu: TeMnepa-
Typa aKcTpyaepa — 230 °C, temnepatypa ctona — 100 °C,
cKopocTb nedatn — 60 MM/c, TonwwmHa cnos — 0,2 MM,
3anonHenne — 75%. Bbibop MaTepuana obycnoBnieH TeM,
u4TO 3TOT BUZA NNACTUKa NEerko nojnaeTcs MexaHuyecKoii ob-
paboTKe, 061aaeT BLICOKOW NPOYHOCTbIO Ha U3rnb (41 MIa),
npefen MpOYHOCTM Ha paspbiB y Hero coctaenseT 22 Mlla,
MOZYb YNPYrocTi npu pacTskeHun — 1627 MMa. Mpu 3atom
ABS-nnacTvKk xopoLuo pactBopuM B aueToHe [18, 19].

MocTobpaboTKy BBIMOMHANN MEXaHUYECKUM METOLOM.
[lanee pacnevataHHble MOAENM KOCTEN CKPennisiu ¢ noMo-
LLblo TexHWYecKoro auetoHa (TOCT 2768-84) 1 uoKux reos-
neit (MoHonmt, Poccust), a YacT GopMbl — MoOCpeacTBOM
bontoB (6oNT HOMUHANBHBIM AnaMeTpoM pe3bbbl 6 MM, M6)
1 CUNMKOHOBOrO repMeTuKa. lMocne cbopku dopMbl Ha BHY-
TPEHHIOW MOBEPXHOCTb HAHOCWAM Ba3eNiWH, BHYTPW pasMme-
Lanu 0bpasLibl KOCTei U NPOU3BOANIM MO3TAMHYK 3aMBKY
(OpMbI KeNaTUH-TMULIEPUHOBLIM COCTaBOoM. 10 3aBepLLEHUHN
3aTBepAEHNS CMECU OCYLLLeCTBNSANM pa3bopKy W OTaeneHue
roToBOro m3genus oT gopmbl [15].

JTnyeckan JKCnepTU3a

Cepusi KOMMbIOTEPHBIX TOMOTpaMM Obina mosyyeHa
B 06€3/IMYEHHOM BUAE, NO3TOMY COrNTAacOBaHUA C TUHECKUM
KOMUTETOM He TpeboBasochb.

CraTUCTUYeCKUM aHanus3
He npoogunu.
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PE3YJIbTATbI

[lns noCTVXKEHWs NOCTaBMIEHHOM Lienu MpoLecc co3aa-
HUS CUMyNIATOpa pasAenviu Ha 3 3Tana, KaXKabli U3 KoTo-
PbIX COCTOSN U3 HECKONbKUX CTaauii (puc. 1).

Crapgua 1. UsrotoBneHne aHaTOMUYECKHU
TOYHbIX KONKUM KocTeM Ta3a

Uenb 3toi ctapgum — co3paHue o6pasuoB Tas3oBbIX
1 bepeHHbIX KocTei. 1-M aTanoMm 6bio nostyyeHne CHUIMKOB

Cragus |
WUsroToBneHue Konui KocTeu Tasa

TMonyyerue dainoB ¢ KOMNbIOTEPHBLIMU
ToMorpammamu u3 BMA um. C.M. Kuposa

v

Co3paHue 3D-Mopenu TasobeapeHHbIX KocTel
B opMare (.stl)

v

lMoaroToBKa Mofenu K neyatu

v

Meuatb 0bpasLoB KocTel

v

MocTobpaboTka HanevaTaHHo Mofenu
(MexaHnyeckas 0bpaboTka, aLeToHoBas baHs)

v

CbopKa Ta300epeHHbIX KOCTel

Cragms lll
C6opka TpeHaxépa

Vol 29 (3) 2022
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KoMnbioTepHbIx ToMorpamMMm (KT) Tasa M HUKHUX KOHEYHO-
cTen. Ha 2-M atane nonyqanu uMdpoBble TPEXMEPHbIE Moe-
JIN KOCTEN Ta3a M HUKHWX KOHEYHOCTEN MYTEM CerMeHTaumm
13 KT-CHMMKOB ¢ nocneaytoLleii AopaboTKoi — 3anoNiHeH-
eM nycTbix obnacten (puc. 2).

[ins noBsbiweHus feTanu3auum u obecneyeHus Gonee
BbICOKOr0 KayecTBa MeyaTu Mofjenb KOCTei pasjenunnu
Ha 10 cermeHTOB.

lMonyyeHHble Mopenu KocTen coxpaHsiu B (opMa-
te STL (Standard Triangulation Language) u 3arpyxanu

Cragus Il
U3rotoBneHne dopMbl Ans 0TIUBKM

MopenvpoBaHme opMbl 4151 OT/IMBKY TPeHaxeEpa

v

MeyaTb GOPMbI ANt OT/MBKM CUMYNSTOPA

v

MocTobpaboTka HaneyaTaHHo Mofenu
(MexaHuueckas 06paboTka, aLeToHoBas baHs)

Mopbop Matepuana Ans oTIMBKM

A

v

CMasblBaHKe dJOprI ANA 0TJIMBKN Ba3esIMHOM

v

Mo3tanHas 3a7MBKa coctasa B hopMy

v

Otaenetue GopMbl

v

[lopaboTka TpeHaxepa

Y

Jkennyataums

Puc. 1. MpuHUMNnanbHas TexHONOrMYeckas CXeMa U3roToB/IEHUS CUMYNATOpa.

Fig. 1. Schematic diagram of the manufacturing of the simulator.
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OPUTHATTBHBIE VICCTIE JOBAHNA

T.29.N2 32022

BecTHwK TpaBMaTonoriv 1 opToneami uM. HH. Mproposa

Puc. 2. Obpasew, nonyyeHHoit 3D-Moaenm Tasa 1 Ta3oBbIX M beapeH-
HbIX KOCTEM.

Fig. 2. A sample of the obtained 3D-model of the pelvis and hip
bones.

B cnalicep «IDEA Maker» ¢ Lienbio NPoBEpKX LIENIOCTHOCTH
CNOEB MoJeNiel NpU pacCMOTPEHUM MOCNONWHOrO neyaTa-
Hus. Mo oKoHYaHWUM NpoBepku daiin coxpaHanu B Gopmare
ynpasnsowmx HeTpykumin ans 3D-npuHtepa G-code u 3a-
rpyKanu B MpuHTEp.

[nsa neyat 3D-Mopenu npuMeHsnn npuHtep «Raise 3D
Pro2Plus» n TexHonoruo neyat FDM (puc. 3).

lMocne coeMHeHUsi MaKeTa NPOBOAWAM €ro LUIUGOBKY
1 0bpaboTKy B aLeTOHOBOW BaHe. 3TM MeToAbl UCMOAL3YHT
INs yAANeHUs ¢ NOBEPXHOCTU MOLENM KPYMHbIX HEPOBHOCTEW,
o0bpa30BaBLLMXCA B XOAe MeyaTh, a TaKKe Ans ycTpaHeHus
AedeKTOB NeYaTh 1 CraXvBaHNS TEKCTYpbI Mofenm (puc. 4).

Crapgua 2. UsrotoBneHne ¢popMbl
U nogbop coctaBa gnA OTNIUBKU

Ha 3T0¥i cTagum ocyLLecTBASIM MOAENIMPOBaHUE U NeYaTb
OT/IMBOYHOM (OPMbI MO TEXHONOMMM, aHANOMMYHON TaKOBOW
npu co3faHuMM Mofenen KocTeil. BBuay orpaHMYeHHOCTU
neyaTtHoro npoctpaHcTea npuHTepa (300x300%x600 Mm),

Puc. 3. MNeuarts 0bpas3LioB KocTeil METOAOM NOCIONHOIO HanmaBEHNS.
Fig. 3. Printing of bone samples by layer-by-layer fusing.

D0l https://doiorg/1017816/VT0110979

a TaKKe ANA YNpoLleHns pa3bopku W U3BNEYEHUs rOTOBOMO
cuMynsaTopa u3 hopMbl MoLeNb pa3aenunv Ha 16 cerMeHToB
(puc. 5). Macca rotoBoii $opMbl cocTaBuia 4 Kr bes yuéTa
KpeneéxHbix Y3108 (0onThl, Wanbbl, raiku).

Crapua 3. UsrotoBneHue cumynatopa

Ha paHHOI cTaguv npousBoAMAM OKOHYaTesNbHYo coop-
Ky rotoBoro usgenus. 1-M 3tanoM ocywiectsisiam nogbop
Hanbosiee ONTMManbHOrO COCTaBa MaTepuana 1S 3a/MBKH.
Kputepnem ontManbHOCTW BbICTyNana CXOXecTb OCHOBHbIX
(M3MKO-MeXaHNYECKUX XapaKTEPUCTUK 3aTBEpAEBLUEr0 Co-
CTaBa C COOTBETCTBYHLUMMU YCPEOHEHHBIMU XapaKTepucTu-
KaM MATKUX TKaHen beapa yenoBeKa (ynpyroctb, MPOYHOCT,
TBEPLOCTb U T.4.). Bbinn ncnbiTaHbl 2 Hanbonee NoAXoLALMX
cocTaBa Ans 3a/MBK!.

B kauectBe 7-20 cocmasa vcnonb30Bany NULLLEBON e-
natmH Mapku «250 bloom» (BOOM, Kutai), auctunmpoBaH-
Hyt0 BOZY, KOHcepBaHThI (copbat kanus — MOCT 55583-2013,
beHsoat Hatpuss — [OCT 32777-2014). enatvH, auctunim-
POBaHHYI0 BOLly M KOHCEPBaHTbI B OMpeAe/IEHHOM COOTHOLLE-
HWM NOMeLLany B EMKOCTb M 3anuBanu Bogoi (t=90-100 °C;
Tabn. 1). CMecb nepeMelLMBani U oxnaxaanu 4o Temnepa-
Typbl <40 °C (puc. 6). VI3 Kaxaoro BapuaHTa cCMecu 0ToMpani
obpasew, Maccoii 150 r. 06pa3ubl xpaHunm B wKady npu TeM-
nepatype 30-32 °C B TeueHue 96 4 ana oueHKM ux Gusu-
yeckux cBovicTs. 06pasubl 7 1 8 BblM MOKPLITEI CUAMKOHOM
¥ MHEepasnbHbIM MaciioM COOTBETCTBEHHO C LIENbI0 CHUMEHMS
CKOpOCTW UCMapeHus BOIbI.

B pe3ynbTate oLeHKM 00pa3LioB YCTaHOBNEHO, YTO MaTe-
puvan, B COCTaBe KOTOPOr0 OTCYTCTBYIOT KOHCEpBaHThI (0bpas-
ubl 1-3), B TeyeHne 48 4 oeMOHCTPUPYET NPU3HAKU MUKPO-
Bronoruyeckoro 3apaxeHus cnopamu Mukomuuet. 06pasupl
4—6, B cOCTaBe KOTOPbIX MPUCYTCTBOBA KOHCEPBAHT, He UMe-
7N NPU3HAKOB MUKPOOMONOTMYECKOr0 3apaXKeHus B TeYeHHe
96 u 1 bonee, 0AHaKo BCNEACTBUE MCMAPEHMS BOAbLI B Teye-
Hue 24 4 Ha HMX obpa3oBanacb TBEpHas 0b6onouKa. Takke
NMPUMEHEHUEe KOHCEpPBaHTOB HeobXxoAWMMO [l MOBTOPHOrO
UCMOJIb30BaHUA COCTaBa, MO3TOMY 0TPaboTaHHbI haHTOM
Mbl PacTBOPANM B ropsyeii auctunnmposaHHoii Boge (90 °C)
W UCNoNb30Banv Ans 3anmBky dopmbl (cM. Tabn. 1).

Puc. 4. ToToBble 0bpasLpl KocTel Tasa.
Fig. 4. Finished samples of the bones of the hip.
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Puc. 5. OtnmBouHas d)opMa B r0OTOBOM BUAE N Ha 3Tane Moaenu-
poBaHus.

Fig. 5. Casting mold in finished form and at the modeling stage.

Hanbonee To4HO MMUTUPYIOLLMM MAFKWE TKaHWU OKa3ancs
obpasel 7 (copepxaHue xenatuHa 20%). Takxe BO3MOXKHO
ucnonb3oBaHue 06pasLoB 1-6 4n1s 3anMBKM (GOPMbI Marnoro
06bEMA C KOPOTKMM (00 24 4) CPOKOM 3KcrnyaTaumuu. Mpu-
MEHEHWE MUHEPabHOT0 Macsia C LieMbH CHKEHNS CKOPOCTH
“cnapeHus Bnarv oKasanocb ManoahdeKTMBHLIM, MOKPbITUE
CWIMKOHOM MMEET OrpaHuyeHHbIN 3P GEKT U3-3a OTCYTCTBUA
afresuu K noeepxHoctu. OTHocuTeNbHO BbICTpOe UcnapeHue
BOAbI (M BbiCbIxaHWe (OPMbl) OKa3asoch M1aBHbIM HeflocTaT-
KOM 3TOro cocTaBa.

NN. Priorov Journal of Traumatology and Orthopedics

B cBAi3n co BCeMM BbiLLENepeyncieHHbIMU TPYAHOCTAMM
HaMu Obin onpoboBaH cocmag 2 — TEXHUYECKUIA XeNaTuH
Mapkn «T-4» (TOCT 11293-89) u rnuuepuH AMCTUAAMPO-
BaHHbIM (TOCT 6824-96). MoarotoBneHo 4 BapuaHTa cMmecy,
COZepXKaLUMX HeNaTUH U FULEPUH B PasfiNyHbIX COOTHOLLE-
HuaX (Tabn. 2). M3 Kaxaoro BapuaHTa cMecy bbino otobpa-
HO o obpa3uy maccon 150 r, KoTopble XpaHWnM B LWKady
npu Temnepartype 30-32 °C B TeueHune 96 4 451 OLIEHKM WX
u3nyeckux cBocTs (puc. 7).

BBuay ToOro, UTo TEXHUYECKWI XKENaTUH He nojBepraeTcs
[0CTaToO4HON OYMCTKe, 00pasubl MOyYMIuch TEMHOMO LiBe-
Ta, Henpo3payHbiMU. Obpasel, 1 0Ka3ancs CAMLLKOM MAMKUM
B CPaBHEHUM C TKaHAMW YeNoBeKa, B TO BpeMs Kak o0bpa-
3ell 4 6bin yepecyyp nnoTHbIM. Hanbonee To4HO MMMTUPYLO-
LLMMMW MSIrKME TKaHU MO NI0THOCTM cTanm obpasupl 2 v 3 (co-
pepxanue xenatuHa 20 n 30% cooTBETCTBEHHO), NO3TOMY
A5 fanbHenwen paboTbl Hamm bbi BbIbpaH BapuaHT N° 2.

Ha cnefytoliem aTtane ocyLlecTBASAM 3aNUBKY MYTEM
MoCerMeHTHOro [00aBneHnst pacnnaBIEHHOr0 JKeNnaTuH-
TMMLEPUHOBOrO cocTaBa B GOpMY C pasMeLLEHHBIMU BHYTPHU
obpa3suamu KocTel U mpou3BoaMiM moctobpaboTky nony-
YeHHOro u3fenus. Ha BHYTPEHHIOKW MoBEPXHOCTb (HOPMbl Ha-
HOCUNM Ba3eNH 1S o0bnerdeHus NocnesytoLero oTAeNeHus
(aHTOMa, MecTa CTLIKOBKW 3amnOfHANM CUIMKOHOM AfIA Mpe-
[0TBPALLEHMS BbITeKaHUs cMecu. [muepH 06bEMOM 1 n Ha-
rpeBanm B MeTaJNIM4ECKOM KacTpione éMKocTbo 1,5 n no 120-
125 °C, 3ateM B Ty e EMKOCTb 3acbiMajM TeXHUHYECKWN
xenatnH Maccon 250 r. Temnepatypy cMecn nogaepxueanu

Ta6nuua 1. Coctas npob 1 oLeHKa Nony4YeHHbIX 06pasLLoB Npy UCNOb30BaHNUM cocTaBa |
Table 1. Sample composition and evaluation of the obtained samples using the first composition

®usnyeckune cBoicTBa

Conepxanue, % Yepes 48 y

npu t=30-32 °C

CTpYKTypHO-MeXaH1ueckue

Yepes 96 4 CBOMCTBa

npu t=30-32 °C

[pn KoMHaTHoI# TeMnepaType

O6pasey, 1
¥enatuH 10% (10 1) lomyTHeHue pacTBopa
Bopa 90% (90 mn)
Henpo3spauHbii.

O6paseu, 2 .

YMeHbLueHne B 06bEMe

0

}KenamE 20% (201) BC/NE[CTBIE BbIChIXaHUSA
Bopa 80% (80 mn) Ha 15%
O6pasey 3 Henpo3payHbiid.

Wenatun 30% (30 1)
Bopa 70% (70 r)

O6pasew, 4

¥enatun 20% (20 1)

Bopa 79% (79 mn)

Copb6art kanus 0,5% (0,5 1)
bensoar Hatpus 0,5% (0,5 r)

O6paseu, 5

Wenatun 30% (30 )

Bopa 69% (69 mn)

Copb6art kanus 0,5% (0,5 1)
Bensoar Hatpus 0,5% (0,5 r)

YMeHblUeHne B 06bEME
BC/1eICTBME BbIChbIXaHWS
Ha 10%

Henpo3spauHbin.
YMeHbLLeHMe B 00bEME
BC/1IeCTBME BbICbIXaHA

Ha 15%

Henpo3spauHsii.
YMeHbLLeHMe B 00BbEME
BC/1eICTBME BbICbIXaHWA

Ha 10%

MoMyTHeHWe pacTBopa

YMeHbLueHne B 06bEMe
BC/EACTBME UCMApeHus Boabl
Ha 25%. OBbHapyeHbl NMpU3HaKy
MWKPOBMONOrMYECKOro 3apaxeHus

YMeHblLEHME B 06bEME
BCMeCTBME UCMapeHus BOSbI
Ha 20%. ObHapy:KeHbl NpU3HaKK
MWUKPOBMONOrMYECKOro 3apaxeHus

YMeHbLUeHMe B 06bEMe BCrieAcTBYe
ucnapexus Bofpl Ha 25%.
loBepxHoCTb TBEPAAS, NPU3HAKOB
MUKPOBMONOrMYECKOr0 3apaXeHus
He 0bHapyXeHo

YMeHbLUeHMe B 06bEMe BCrieacTeue
ucnapenus Bogbl Ha 20%.
lNoBepxHOCTb TBEPAAs, NMPU3HAKOB
MWKPOBMONOrMYECKOro 3apaxeHus
He 0bHapyXeHo

I'IpOM30U.IéJ'I nepexon B XXuaxkoe
COCTOAHKE

CoxpaHsieT xeneobpasHoe
coctosiHue (TpebyeTca npoBepka
Ha MMMPOBU3NPOBAHHOM
aHanm3aTope TeKCTypbl)

CoxpaHset xeneobpasHoe
cocTosiHue (TpebyeTcs NpoBepka
Ha MMMNPOBU3UPOBAHHOM
aHa/M3aTope TEKCTYpbI)

CoxpaHseT xeneobpasHoe
cocTosHue (TpebyeTcs npoBepKa
Ha MMNPOBU3NPOBAHHOM
aHa/M3aTope TeKCTypbl)

CoxpaHsieT xeneobpasHoe
coctosiHue (TpebyeTca npoBepka
Ha MMMPOBU3NPOBAHHOM
aHanm3aTope TeKCTypbI)
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Tabnuua 1. OKkoHyaHue
Table 1. End of table
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Oé6pasew, 6

Henatun 40% (40 1)

Bopa 59% (59,5 mn)

Copb6art kanus 0,5% (0,5 1)
beHsoar Hatpus 0,5% (0,5 r)

O6pasew, 7

¥enatun 20% (20 1)
Bopa 79,5% (79,5 mn)
Copb6art kamms 0,5% (0,51)

Henpo3payHbin.
YMeHbLUeHne B 06bEMe
BC/IEACTBUE BbICbIXaHMS

Ha 7%

Henpo3payHbii.
YMeHblUeHne B 06bEME
BC/1e/ICTBUE BbIChIXaHWS

YMeHbLLeHWe B 00bEME BCleacTBue
ucnapenns Bofpl Ha 15%.
loBepxHoCTb TBEPAAS, NPU3HAKOB
MWUKPOBUONOrMYECKOTr0 3apaXeHus
He 0bHapyXeHo

YMeHbLLEeHMe B 06bEME BCeAcTBUe
ucnapenus Boabl Ha 10%.
lMoBepXHOCTb 31aCTMYHas, NPU3HAKOB
MUKpOBMONIOrMYecKoro 3apaxeHus
He 0bHapyxeHo

YMeHbLLeHWe B 00bEME BCleacTBMe

CoxpaHseT xeneobpasHoe
cocTosiHue (TpebyeTcs npoBepKa
Ha UMMNPOBU3UPOBAHHOM
aHanu3aTope TeKCTypbl)

CoxpaHseT xeneobpasHoe
cocTosiHue (TpebyeTcs npoBepka
Ha MMNPOBU3NPOBAHHOM
aHanusarope TEKCTYpbl)

BeHsoart Hatpus 0,5% (0,5 1) Ha 5%
CunuKoH

Oé6pasew, 8

¥enatun 20% (20 1) Henpo3payHbii.
Bopa 79,5% (79,5 mn) YMeHbLLeH1e B 00bEME

Copbart kamus 0,5% (0,5 r)
BeHsoart Hatpus 0,5% (0,5 1)
MuHepanbHoe Macno

BC/IeZICTBUE BbIChIXaHUA
Ha 10%

ucnapenus Bogabl Ha 20%.
lMoBepxHoCTb TBEPAAS, NPU3HAKOB
MWUKPOOMOIOMMYECKOr0 3apaXeHus

CoxpaHseT xeneobpasHoe
cocTosiHue (TpebyeTcs npoBepka
Ha MMMPOBU3VPOBAHHOM

aHanusarope TeKCTypbl
He 0bHapyxeHo P TyPe)

Puc. 6. TectoBbii 0bpaseL, 3a/MBOYHOr0 COCTaBa BapuaHTa 1.
Fig. 6. Test sample of the casting composition option 1.

Tabnuua 2. CocTas npob u oueHKa 06pa3LoB Npu UCMO/b30BaHUH
cocTasa 2

Table 2. Sample composition and evaluation of samples when
using the second composition

Copepxkanue, % ®u3nyeckue cBoMcTBa

Oé6pasen, 1
Yenatun 10% (10 1)
Tnuuepus 90% (90 mn)

YMeHblUeHne B 06bEME
BC/IeICTBME BbICbIXaHWA Ha 6%

O6pasew, 2
Yenatun 20% (20 1)
muuepun 80% (80 mn)

YMeHblUeHne B 06bEME
BCNeCTBME BbiCbIXaHWA Ha 5%

Oé6pasewy, 3
Yenatun 30% (30 1)
Tnuuepun 70% (70 mn)

YMeHblUeHne B 06bEME
BC/IeICTBME BbICbIXaHMA Ha 5%

O6paseu, 4
Henatun 40% (40 1)
Imuuepun 60% (60 mn)

YMeHblLLeHWe B 00bEME
BC/IEICTBUE BbIChIXaHUA Ha 4%

D0l https://doiorg/1017816/VT0110979

Puc. 7. TecToBhbi 0bpaseL, 3aMBOYHOMO COCTaBa BapuaHTa 2.
Fig. 7. Test sample of the second version of the casting composition.

Ha ypoBHe 120 °C Ha npoTsxkeHun 5 MuH. [Ins 3anvBky B dop-
My CMeCb MpefBapuTeNlbHO OXNaXaanv 4o Temneparypbl 90—
95 °C Bo m3bexaHne nnaenequs ABS-nnactuka (puc. 8). 3a-
JIMBKY OCYLLECTB/ISNM B 3 3Tana C MHTEpPBanoM B 24 u.

[ins ycKopeHus npouecca 3aTBepAeBaHns hopmy nome-
Lanu B XoNoaunbHylo kaMepy (Temnepatypa +5 °C, t=24 v).
Mocne Toro, Kak 3anMBOYHbIN COCTaB MPUHUMAN OLHOPOAHYH
CTPYKTYPY, YAAnanu KpenneHus, oCyLIecTBAANN pasbopky
(hopMbI 1 OTAENEHNE €€ 0T MaKeTa, a TakKe NocTobpaboTky
uspgenus. B pesynbrate nonyunnu rotosbii cumynstop KCT co
credytoLmMm napameTtpamu: Macca usgenus — 30 kr, anu-
Ha — 63 cM, wuprHa — 40 cMm, BbicoTa — 20 cM (puc. 9).

OBCYXIEHUE

B npouecce MoaenvpoBaHWs U NpoU3BOACTBA CUMYNATO-
pa chopMynMpoBaH pag, 3aMeYaHWi, a TaKXKe NOArOTOBMEHbI
PeKOMeHAaLMu Mo YNTyYLLEHWI0 KauecTBa roToBOro M3aenus
¥ NOBBILLIEHMIO EFO JOITOBEYHOCTH.

BakHo 0TMeTUTb, UTO TEMMepaTypa XenaTvH-FULEPMHOBOM
CMecu Ha MOMeHT npuroToBieHus coctasnsna 120-125 °C,
a Bo BpeMs 3anuBku B popmy — 90-95 °C. 31o npeacrasnset
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Puc. 8. 3anonHeHne hopMbl KenaTUH-rMLEPUHOBLIM COCTAaBOM.
Fig. 8. Filling the form with gelatin-glycerin composition.

Vol 29 (3) 2022

Puc. 9. Cumynatop Ans oTpaboTKM HanoXeHWs KOMMNeKTa coye-
TaHHOI TPaBMbl NOCIE CHATUS OTIMBOYHOK HOPMbL.

Fig. 9. Concomitant injury kit simulator after removing the casting
mold.

MnoTeHLManbHY 0NacHOCTb paspyLueHnst GOpMbl U CHIKEHMS
€€ [L0NIT0BEYHOCTM, @ TAKIKE MOBBILLIAET PUCKU 0XKOrOB U TPaBM
Ans paboTHUKOB. [INA CHUXEHWS BEpOATHOCTW TpaBMaTU3Ma
PEeKOMEHYETCA MCMO/b30BaTh CreLofexay (TepMocToliKue
nepyatky, GapTyku W cneumanbHylo 0byBb), a caM mpouece
3anoniHeHust GopMbl BbIMONHATL B CMELManM3npoBaHHON M-
Koctu. MoMuMo 3TOro, AN U3roToBNEHUS GOpMbl crepyet
MPUMEHATb NNAcTUK, obnapatowmini 6onbluen TepMOCTOMKO-
CTbi0, YTO HE3HAYMTENIbHO MOBBICUT CTOMMOCTb M3TOTOBNEHMS
(OpMbI, HO MOTEHLMANBHO YBENMYUT CPOKM €€ IKCTTyaTaLmm.

Mo mpuunHe Toro, YTO MO Mepe 3arnofIHEHUs AaBNeHUe
Ha CTEHKM 1 IHO GopMbl yBeNIMuMBaeTCs, HeobxoauMo nepe-
CMOTpPETb €€ KOHCTPYKLMIO, MOBLICUTb MOTHOCTbL 3anosiHe-
HWS W YMCNIO CNOEB CTEHKW, 0COOEHHO [ MepBoro sApyca,
Ha KOTOPbIA NPUXOAMTCA MaKCUManbHas Harpyska. AHano-
TMYHBIM 00pa3oM CnefyeT yKpenuTb U YBEUYUTb TOMLLMHY
[JHa dopMbl Bo n3bexaHue e€ gedopMaumn. [1ns ynyyiueHus
noKasaTens HafExHocTu 1 besonacHocTv cnepyet gonon-
HWTb YnCno pebep XECTKOCTW, BPeMSA U3roTOBMEHUs (OpMbl
Mpu 3TOM YBENUUMTCA NpuMepHo Ha 25-30%.

MpW NPUMEHEHUM TEXHOMOMMW 3a/IMBKU CMECU XenaTH—
IAMLEPUH B GOPMY KPUTUYECKM BaXKHBbIM SIBNSETCS HEMOJHOE

D0l https://doiorg/1017816/VT0110979
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pa30Boe 3arosiHeHMe eé ApycoB. B mpouecce M3roToBneHWs
Bblno ycTaHOBNEHO, YTO ONTMMaNbHOE 3anofiHEHWe spyca —
He bonee 75% C BO3MOXHOCTBIO [151 CMECU OTCTOSTLCS W He-
MHOro 3aTBepAeTb. B npoTvBHOM Ciyyae M3-3a BbICOKOrO M-
APOCTATUYECKOr0 JABNIEHNS CMECH YBENTMYMBAETCA BEPOSTHOCTb
MPOTEKaHWs COCTaBa MeXAY CTbIKaM APYCOB W YacTen HOpMbl.

Mo Mepe 3aTBEpAeHNs cOCTaBa He0bX0aMMO OCYLLECTBAATL
nocteneHHoe ocnabnenme KPenéxHbIX ANEMEHTOB ANIA CHUKE-
HMS pUCKa Pa3pyLLEHNS CTEHOK, NOCKOJbKY CO BpeMeHeM (aH-
TOM pacLUMPSIETCS, U BO3HWUKAET BbICOKAA Harpyska Ha opMy.

Ha nocnepHeli ctagum cbéma aHToMa bbino 0bHapyxe-
HO, 4YTO NOCNe OT/IMBKM 1 3aTBEPAEBaHUS COCTaBa B MAMKMUX
TKaHSX CUMY/IATOPa COXPaHWUIMUCh MeTKUE My3bIpbKY BO3LYXa,
YTO HEKPUTUYHO CHUXKAET MIOTHOCTb M aHATOMUYECKYIO CXO-
YKECTb MATKUX TKaHe# ¢ TKaHAMM YenoBeka. [lns ycTpaHeHus
3T0ro HepocTaTka HeobX0AMMO CHU3UTB CKOPOCTb 3alMBKM
cMecu B GopMy, a TaKKe [00aBUTb CTagumio BUBPaLMOHHOM
06paboTku (NpocTykMBaHusA) hopMbl AMs YNIPOLLEHNS U YCKO-
PEeHMs BbIX0Ja Ny3bIPbKOB rasa U3 MIOTHOM Cpefpl.

B xoze oLieHKu KayecTBa rotoBoro npogyKTa bbi1o BbisicHe-
HO, YTO MaxoBasi 0011aCTb CUMYNATOPA 06M1aAAeT HeLOCTAaTOHHOM
MJOTHOCTBIO, YTO HEraTUBHO CKAa3blBAETCA HA aHATOMUYECKOM
CXOXKECTU C MSATKUMM TKaHAMM YesloBeKa W, KaK CrieAcTeue,
Ha KadecTBe rotoBoro usgenus. lpu 3anMBKe 3TOro yyactka
PEKOMEeHAYETCA UCMO/b30BaTh JKEeNaTUH-TMULIEPUHOBYI0 CMECh
c 6onee BbICOKOM KOHLEHTPALMEN JKenaTuHa.
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ToTanbHasA peseKuus JIOHHOr0 COYSIeHEeHUS
Y NauMUeHTKU ¢ NocnepoaoBbiM CUMPUIUTOM:
KIMHUYECKUHA cnyyval

AT, Tynywaypu, M.I. Kakabapzse, A.0. Jlazapes, B.B. KoHoBanos,
E.W. Kanunuu, U.H. Mapblyes
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AHHOTALNA

06ocHosaHue. MNonHbIi pa3pbiB cMdK3a B pojax — pefKoe, Ho cepbe3Hoe ocnoxHeHue ¢ YactoTon 0,03—3%. Hebonb-
LUMe YaCTUYHbIE Pa3pbiBbl C HE3HAUMTENBHBIMU PACXOXKAEHUSMU — 3T0 06N1acTb KOHCEPBATUBHOM Tepanuu € UCMOMb30BaHM-
eM Ta3oBoro baHzaxa. B cnyyae bonee KpynHbIX paspbiBoB CUMK3a ero CNefyeT JeYUTb XUPYPruUeCKUM BMELLIATEbCTBOM
1 puKcaumen.

OnucaHue KauHu4eckozo csy4as. MpefcTaBneH KIMHUYECKUIA CyYaid YCMELLHOM OpTONeaMYEecKOn KOppeKumn cuMou-
3uTa nocne pofopaspeLLeHns NyTEM KecapeBa ceveHus. MaumeHTKe 25 neT BbiNoHEHa TOTanbHas Pe3eKLMs JIOHHOTO CoY-
NeHeHnsa cynpaaueTabynnspHon GuUKcaumen annapaToM BHeLUHeR GUKCcaLMW CTEpPKHEBOM KOMMOHOBKM B TeueHue 12 Hep.

3axnoyenue. MpUMeHeHWe B COBOKYMHOCTU HECKOJbKMX OMepaTUBHBIX METOLAMK C MNacTUKon fedeKTa ocTeonnactuye-
CKUM BMOKOMMO3NLMOHHBIM MaTepuanoM «KonnanAH-C», NpuMeHsieMbIM ANl BOCCTaHOBIEHUS KOCTHOW TKaHM, NO3BOIUNIO0
LOCTUTHYTb LOSIFOCPOYHOTO NOJIOXUTENBHOMO pesynbTaTa.

KnioueBble cnoBa: Ta3; HOCHEpO)J,OBbIﬁ CMMq)MBVIT; XUPYPrua ta3a; JIOHHOE CO4YJ1IeHeHuE; KNMHUYECKUI cnyqaﬁ.
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Total resection of the symphysis pubis
in a patient with postpartum symphysitis:
clinical case
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ABSTRACT

BACKGROUND: Complete rupture of the symphysis during childbirth is a rare but serious complication, with a frequency of
0.03%-3%. Small partial tears with minor discrepancies are an indication of conservative therapy, which only requires the use
of a pelvic brace. Larger symphyseal tears should be treated with surgery and fixation.

CLINICAL CASE DESCRIPTION: This report presents a clinical case of successful orthopedic correction of symphysitis after
delivery by cesarean section. A 25-year-old patient underwent total resection of the symphysis pubis with supra-acetabular
fixation and external fixation device of a rod arrangement for 12 weeks.

CONCLUSION: Several surgical techniques in combination with defect plasty with biocomposite material KollapAn-C made
it possible to achieve a long-term positive result.
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KIHVHECKIAN CIY YA

OB0CHOBAHUE

Ta3 ABnseTcA CNOXKHOM BUMOMEXAHWMYECKOW CMCTEMOMA,
COCTOSILLMI U3 NMOACUCTEM U CTPYKTYPHBIX 3ieMeHToB. Ero
BHYTPEHHME B3aMMOCBA3M 00ecneyMBaloT YCTOWYMBOCTb
(YHKUMOHMPOBaHNA cucTeMbl B LenoM. OcHoBHas dyHKUMS
Ta3a — TpaHchopMaLms BOMbLLMX Harpy3oK B Marble nepe-
MeLLeHns. CUMOU3NT — 3T0 M3MeHeHWs, 0bYCNOBNEHHbIE
BOCMANIUTENIbHLIM NPOLLECCOM, MPUBOASILLME K CTPYKTYpHO-
(QYHKUMOHANBHBIM HapyLleHnsM B 106KOBOM cumduse
W VMelLMe OMPefenéHHYI0 KIIMHUYECKYID U PEHTTeHoso-
TMYECKYID CUMMTOMATUKY. JloHHOe couneHeHue (N0BKOBBIN
CMM(UN3) — 3T0 BTOPUYHO-XPALLEBON CyCTaB (aMduUapTpos)
C MUHUMANBHON, NOYTU HYNIEBOW, MOABUKHOCTbIO.

HecMoTps Ha To, YTO Ta3 COCTOUT M3 HECKOJIbKUX KOCT-
HbIX KOMMOHEHTOB, B HEM UMEETCSA He3HauuTesbHas noj-
BUMHOCTb, U TO JINWb B OrpaHUYeHHON CTEMEHU MEXAY
KPecTuoM M KOMYMKOM (OTKNOHEHWe KOMYMKa Hasaj
npw pofiax), a TakXKe B JIOHHOM COYNIEHEHMM (pacxoXkaeHue
£o 0,5 cM npu popax). Bo Bcex ocTanbHbIX Clyqasx KOM-
MOHEHTbI Ta3a OCTAKTCA HEMOABMMHBIMUA MO OTHOLLEHMIO
LPYr K Apyry. Xvpyprus Tasa — O[HO U3 JUHAMUYECKH
Pa3BMBalOLLMXCA HAMpaBfieHUA COBPEMEHHOW TpaBMaTo-
noruv v optonegmun. Ecnu B nobkoBoM cumduse nmeetcs
CMeLLeHWe, aMacTa3 [ByX JI00KOBbIX KOCTEN BEAET K pas-
ABVKEHMIO OBYX MOJB3AOLUHBIX KOCTEW TaK, YTO KpecTel,
byayum duKcMpoBaH MeHee MAOTHO, MOXET CMECTUTbCS
Bneped. Kaxpbiii pa3 npu ABMXEHWM OfHA U3 HUMKHUX
KOHEYHOCTel co3[,aeT OMopy, Ta3oBOE KOMbLO CMeLlaeT-
CA W CTAaHOBUTCA LIEHTPOM [ABUKEHUS, CABUras JI0OKOBbIN
cuMou3: Nobas acMMMeTpus Ha NoboM ypoBHE HapyLlaeT
CTPYKTYPY B LIEJIOM M CHUXAET €€ MeXaHUYeCKy YCTONuH-
BOCTb [1-4]. YcTOMUMBOCTB B 0651aCTV COUNEHEHUI U MaK-
CMMarnbHOro Mo BeIMYMHE HarpysKu KoHTakTa obecneun-
BAeTCSA HalMuMeM XpsLLeBOW TKaHM, KoTopas 3aliuwiaet
KOCTb OT MeXaHUYeCKUX BO3LENCTBUN, TaKUX KaK AaBlieHune
B MECTe KpecTL0BO-N0/B30LLIHbIX COUNIEHEHUIA U pacTaxe-
HWe, Cpe3atoLLmMe Harpy3ku B 061acTh NOHHOMO COUNIEHEHMS,
a TaKXKe 33 CYET HaNWumMs YKPEenALLEro Ta30Boe KOJfb-
1o ¢h1bpo3HO-MbILLEYHOr0 annapata B 0651acTu Kaxaoro
W3 COYNeHeHuH [9, 6]. 3To 0bpasoBaHmMe COCTOUT U3 CBA3OK,
(1BPO3HBIX BOSIOKOH, PacnofioXeHHbIX COrAacHO BEKTOpaM
OCHOBHbIX Harpy30K, CYX0XWbHbIX BOJIOKOH 1 Pa3HbIX Mbl-
weyHblx rpynn. MNepeaHas yacTb Ta30BOr0 KOMbLa, TO €CTb
cumdu3s, ABNSeTCS CTPYKTYpOi, obecrneunBatoLLeil cTabunb-
HOCTb Ta3a NOCPeACTBOM HaNpaBAEHHOCTU CUJT KaK Ha apKy,
NPEenATCTBYIOLLYI0 PacXOXeHUI0 Ta30BOro KosbLa. TakuMm
00pa3oM, Kax[blii CErMeHT Ta30BOro KOJbLA BbIMOJHAET
OnpeLeNiéHHY0 QYHKLMI0, HanpaBfeHHYK Ha COXpaHeHue
CTabuUnbHOCTW TOM UM MHOIA YacTK Tasa.

WccnepoBanue npuymH, NpUBOAALMX K pa3BUTMIO NaTo-
JIOTUYECKWX M3MEHEHUI NIOHHOTO COYNIEHEHNS, NPOBOAUNUCH
Ha NpOTSXXEeHUM MHOrUX NeT. HecMoTps Ha 310, B MTepaType
0nMcaHo HeboMbLLOE YMCN0 CYYaEB PACXOXAEHUS U pa3pbl-
BOB JIOHHOTO COUJIEHEHMS, W ELLE MEHbLLE paboT NOCBSALLEHO
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BbISIBNIEHWIO NMPUYMH M aHanu3y (GaKTOPOB pUCKa pa3BUTMS
3To¥ natonoruw [7, 8]. Hanbonee yactoit npuunHoi B nocre-
POA0BOM Nepuofie ABASETCS NosBNeHMe Ta30Boi 6o, KoTo-
poe 06ycnoBneHo TpaBMaTUYECKUM NOBPEXAEHNEM NIOHHOTO
COY/IEHEHUS!, OCTEOMNOPO30M U PELMANBOM MEPEHECEHHOro
BO BpeMsl bepeMeHHOCTU cuM@u3nTa.

K daKTopam pucka Bo3HWKHOBEHWSA Ta30BOi 60aM 0THO-
CATCA XPOHWYECKME, BOCMANUTENbHBIE, FEHUTANIbHBIE W 3KC-
TpareHuTasbHble 3aboneBaHus, MHbEKLMM, NepesatoLLmecs
MomnoBbIM NYTEM, TUPEOTOKCUKO3, MOBbILLIEHHAA JIOMKOCTb
KOCTEW, BJIUTENbHbIA MepBblid NepuoL, pPoAOB, ASUTESNbHbIN
6e3BoAHbIN NEPUOA, MPUMEHEHNE YTEPOTOHUYECKMX CPELCTB,
JvcToumsa nneynkoB. PogopaspelueHve NyTéM Kecapesa ce-
UeHWs He NpeOTBPALLIAET peunanBa cuMdUsnTa y poauib-
Hu [9, 10].

B pocTynHol MeaMUMHCKOW iTepaType HaM He yaanoch
HalTW OMUCaHUS KITMHUYECKNX Cyyaes W crocobos opTone-
OVYECKON KOppeKuMM MocnepoAoBoro cumousmta. B cesasu
C pedKoii BCTPeYaeMoCTbio paccMaTpuBaeMoW NaToforuu
npuBoAMM cobcTBeHHoe HabmofeHe ¢ ANMUTENbHBIM NOJI0-
UTENIbHBIM KITMHUYECKUM Pe3ybTaToM JieyeHus.

KIMHUYECKMUIA NPUMEP

0 nayueHTe

MaumenTka C., 25 ner, 1-e poabl, CMMOU3MT, BbISBEHHbIN
B Il TpumecTpe, pofopaspeLLeHne Yepes KecapeBo CeyeHue,
Macca pebéHKa npu poxaeHun 3720 T, OKPYKHOCTb roso-
Bbl 36 cM, AsiMHa Tena 52 cM. PopoBble TpaBMbl y pebEHKa
OTCYTCTBOBA/M.

W3 aHamHe3a n3BecTHO, YTO Bonb B 06nacTu NoHHOro
couneHeHus Havana becniokoutb B Il TpumecTpe bepeMeH-
HocTu. ocne popopaspeLueHns NYTEM KecapeBa CeYeHus
(27.09.2017) 6onb 3HauUTeNbHO YcuaMnack, Habmloganoch
e)XeJHeBHOe MOBbILIEHWe TeMnepatypbl Tena ao 38,8 °C.
Ha peHTreHorpaMmax KocTeii Tasa obHapyXeHo pacxomfe-
HWe NIOHHBIX BeTBe 0 4 cM (puc. 1).

Janober npu noctynnenun B 1-e otaenedme HMUL
TpaBMatonoruu v optoneaun uM. H.H. Mpropoea (MockBa):
bonb nokanuayetcs B obnactm cumdusa, napaseprebpans-
HbIX MbILLLAX, Aroauuax. Mpu nanbnauum oTMevaeTca OTEK
U HabyxaHwe Hapg SIOHOM, LUeNb, NepeABUraTbCs CamMoCTo-
ATenbHo 6e3 cpefcTB opToneguyeckoro nocobus bones-
HEHHO, MOXOAKAa MNepeBasMBalOLLAACA, C XapaKTepHbIMMU
KOPOTKMMMU Laramu, 6onb, MppafuupyioLLas B HA3 XUBOTA,
CMUHY, Max, NPOMEXHOCTb. HeBO3MOXHOCTbL COBepLUATh aK-
TUBHbIE [BUXEHUA B HUKHUX KOHEYHOCTAX. HeMoTuBMpo-
BaHHas YTOM/SEMOCTb, MONOXUTENbHbIE NPU3HaKK Jlaccera
u MNaTpuka c obeux CTOPOH, AucCnapeyHusi, 3aTPyAHEHHbIN
aKT pedeKaumu.

TexHuKa onepauuu

lMonoxeHne bonbHoM néxa Ha cnuHe. [epen onepa-
uven B oba3atenbHOM nopsgke Obln yCTaHOB/IEH MOYEBOW
KaTeTep, KOTOPbIV NoMoraeT B ONpeaesieHnn pacrosnoxeHus
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CLINICAL CASE

Puc. 1. 0b63opHas peHTreHorpamMma KocTeit Ta3a maumeHTku C.
[lnactas Mexpay NoHHbIMM KOCTsMM bBonee 4 cM, oTMevaeTcs
HEYETKOCTb CYCTaBHbIX NMOBEPXHOCTEN JIODKOBBLIX KOCTEl 3a CYET
MOBEPXHOCTHBIX KOCTHBIX 3p03UiA, CUMMETPUYHOE pacnpocTpaHeHne
mpoLiecca Ha pa3Hoe paccTosHMe 0T N06KoBoro cuMdusa.

Fig. 1. Plain radiograph of the pelvic bones of patient S. Diastasis
between the lumbar bones is more than 4 cm, there is a fuzziness
of the articular surfaces of the pubic bones due to superficial bone
erosion, a symmetrical spread of the process at different distances
from the pubic symphysis.

MOYEMCNYCKATENIbHOrO0 KaHana M [Ha MO4YeBOro Mysbips.
HapnobKoBbIM ropusoHTanbHbIM paspe3oM (goctyn no bap-
[JeHxorepy) 00HaXunM cCUM@K3 ¢ NpUNeXaLLMMm y4acTKamu
NOBKOBBIX KOCTEN, BbIBUIIM 04aroBoe M3MEHeHWe KOCTHOM
CTPYKTYpbl, HEYETKOCTb CYCTaBHBIX MOBEPXHOCTEN JIOHHBIX
BETBEM 3a CYET KOCTHOM 3PO3UM, PacXOXKAeHUe N0OKOBbIX
KocTen A0 4 cM. lpu peBM3nM NonbiTKa UX conn3uTb 1 yaep-
XaTb He yBeHYanacb YCMeXoM, MOCKOJbKY MMENIo MecTo
M3MEHEHMe KOCTHOM CTPYKTYpbl BCIEACTBUE BbIPAXKEHHOMO
ocTeuTa B BUAE Ka3eo3HOW Macchl. BeinonHeHa ToTanbHas
pe3ekums cumdusa. [edeKT Mexay NobKOBbIMKU KOCTAMM
3anofiHeH rpaHynaMu 0CTeOMIacTMYecKoro brokoMnosnuu-
oHHoro Matepuana «KonnanAH-C» (MHTepMepanatut, Poc-
CUs1), MPUMEHSEMOTO AJ1 BOCCTAHOBJIEHUS! KOCTHOM TKaHM,
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MPOJIOHTMPOBAHHO BbIAENAOLLEro KomnougHoe cepebpo.
KoHeyHbIM 3TanoM onepauum bbina npoussefeHa crabunm-
3auus nepegHero MoayKosbLa Tasa annapaToM CTEPIKHeBOM
KoMnoHoBku ManaxoBa—KoxeBHuKoBa—LlykaHoBa (puc. 2).

[uHaMmuKa u ucxopapl

Ha 1-e cyT nocne onepauuu y naumeHTKU HOpMann3oBa-
nacb TeMnepartypa Tena (go 36,7 °C). bonb, uppaguupyoLLas
B HM3 XKMBOTa, MOSACHWLY U MPOMEHOCTb, KynMpOBasach.
BepTukanu3aums nauMeHTKM Hayanacb Ha 3-e cyT nocne
BMeLuatenbcTea. Cnycta 12 Hep, Bbi1 Npon3BeEH AEMOHTaX
annapata BHelUHen ¢ukcauuu. bonb B NOHHOW, AroAMYHOM
obnacti, uppaguupyloLLas B HA3 XWBOTA, CMIMHY, Nax, npo-
MEXHOCTb, MOJIHOCTbK KynmMpoBanacb. [pu KOHTPOSIbHOM
0CMOTpe cnycTs 4 Mec nocne onepauuu (puc. 3, 4) oTMeyeH
YL,0BNETBOPUTESbHBIA UCXOA, NaLMEHTKa BEpHYNach K Hop-
ManbHOMY 06pasy KM3HM.

OTAanéHHbIN pesynbTaT Mbl OLEHMBanM crycTs 4 ropa
nocne onepaumu (puc. 5, 6) C UCMONB30BaHMEM LUKl
Majeed (tabn. 1) [11]. KoHeuHbIi GpyHKUMOHaNbHBIA pe3ynb-
Tat coctaBun 75 6anno.. MNauueHTKa pe3ynbTaToM A0BObHA,
BbILLIEM3/IOKEHHbIE Kanobbl OTCYTCTBYHOT.

[laHHas MeTofMKa NO3BONSET JOCTUTHYTL MONOMUTENb-
HOro pesynbTaTa C KynMpOBaHWEM BOCMANUTENILHOMO Mpo-
Lecca, bonesoro CMHApPOMa M HopManu3auuend KavecTsa
U3HU naumeHTKu. [peAcTaBneHHas TaKTUKa BbIMOHEHUS
0nepaTUBHOMO BMeLLIATENbCTBA He ABNSETCS 06LLenpuUHATON,
HO €€ pe3ynbTaThl JAT OCHOBaHWE PEKOMEHLOBATb MeTO-
OVIKY K Donee LUMPOKOMY MCMOJb30BaHWIO B XMPYPriuyecKol
TpaBMaToJ10ro-0pTONeANYECKON NPaKTUKe.

MporHos

[lo- 1 nocneonepaumMoHHY0 OLEHKY QYHKLMM Ta30BOr0
KoJibLia MPOM3BOMIM N0 OLLeHoYHOM Wwrane Majeed [11]. Mo-
Ka3aTenb 0MepaTUBHOrO NieyeHus cocTasmn 40, yepes 4 Mec
nocne onepaumm — 61, yepes 4roga — 75 b6annos.
Ha MoMeHT mocnefHen KOHCYNMbTauMM y MauWeHTKU no-
X04Ka npaBunbHas. poBoAMIMCL NPOBOLMPYIOLLME TECTHI

Puc. 2. PeHTeHorpammbl naumueHTku C. nocne onepaumu TOTanbHOM pe3eKUMn JIOHHbIX BETBEW, 3aMelleHns fedeKTa nnacTuyeckum
MatepuanoM «KonnAnan-C», cTabunmsaumm Ta30Boro Kosblia annapaToM BHeLUHei GUKCcaLmmu CTepXKHeBO KOHCTPYKUMM ManaxoBa—
KoxesHuKoBa-LlyKaHoBa: a) npsaMas, b) kayaanbHas, €) KpaHuanbHas NpoexLKa.

Fig. 2. Radiographs of patient S. after surgery: total resection of the pubic rami, replacement of the defect with plastic material Kollapan S,
stabilization of the pelvic ring with an external fixation device of the MCC rod structure: a) straight line; b) caudal; and c) cranial projections.

DAl https://doi.org/10.17816/VT0108842




KJMHAYECK A CIIYYA T.29N°3, 2022 BecTHyviK TpaBmatonoriv v opToneaui uM. HH. Mproposa 203

Puc. 3. PeHtreHorpammbl naumneHTky C. yepes 4 Mec nocne onepawyu.
Fig. 3. Radiographs of patient S. 4 months after operation.

Puc. 4. BHewwHuit Bua naumenTku C. Yepes 4 Mec nocne onepaym.
Fig. 4. Appearance of patient S. after 4 months after operation.

KRANIAL® NYY . KAUDAL NYY

Puc. 5. PeHtreHorpaMMbl Tasa (KpaHuanbHas, npsAMas U KayaanbHas) nauueHTky C. yepes 4 rofa nocne onepauum.
Fig. 5. Radiographs of the pelvis (cranial, straight and caudal) of patient S. 4 years after surgery.

(npusHaku Jlaccera u MaTpuka, cumntoM JlosuHckoro, Jla- OBCy}Kﬂ,EHME

pes u BepHeiins), Bo Bcex cnyyasx 60sb B JIOHHOMW, Aro-

AVYHON 0bnacTu, MppasumpyloLwas B HU3 XKMBOTA, CTIMHY, OcHoBHas Lienb Haluero coobLUeHUs — MoKasaTb Ha KiK-
nax, NPOMEXHOCTb, MOSHOCTbIO KYNWpOBanacb, OTMEYEH  HUYECKOM MpUMEpe pesynbTaT XWUPYPruyecKoro seyeHus
YA0BJIETBOPUTENbHBIA UCX0[, NALMEHTKA BEPHYACh K HOP-  CTPYKTYPHO-(YHKLMOHANBHBIX HApYLLEHWIA IOHHOTO coufle-
ManbHOMY 00pasy XM3HW. HEHWA Y KEHLLMH.
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Puc. 6. BHewnuit Bug naumnenTku C. Yepes 4 roga nocne onepauum.
Fig. 6. Appearance of the patient S. 4 years after surgery.

Tabnuua 1. OueHoyHas WwKana tasoson 6o [11]
Table 1. Pelvic Pain Rating Scale [11]
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K. Norvilaite u coasr. [12] B cBOMX HabnwopeHUsX uc-
cnenyloT 2 ciyyas: 27-neTHas XeHWwwmHa (bepemeHHocTb 1)
1 32-neTHAs XeHwWwmHa (bepeMeHHOCTb 2), KoTopble obpaTtu-
JICb B KJIMHUKY NOCIe eCTECTBEHHbIX BarkHasbHbIX POJOB.
Y obenx naumeHToK bepeMeHHOCTb MpoTeKana HopMaJbHo,
0e3 ocnoxHeHuin. CunbHas bonb B NobKoBoM 0bnacTn Bo3-
HWKNa nocne poAOB M COMPOBOXAanacb 3aTpPyLHEHHBIM
ABvkeHueM. [lnactas noHHoro cuMdusa bbin NOATBEPHKAEH
PEHTrEHONOMMYECKM, PEKOMEHAOBAH MOCTENbHBIA PEXUM
C pacrosioXXeHWeM B MONOXKEHUM NEXa Ha boky. [ns Kynu-
poBaHua 0bocTpeHnin 6oneBoro cMHAPOMa HasHayanu nepo-
panbHble HeCTepoMaHbIE NPOTUBOBOCTANUTENBHbIE Npenapa-
Tbl. [Tocne neyeHns BbIPaXKEHHOCTb CUMMTOMOB YMEHbLUMMACH.
MarHuTHO-pe3oHaHcHas ToMorpadms nocnie NieyeHns B 1-M
C/lyyae No3BOSMMA YCTAHOBUTb YMEHbBLLEHWE CUM(M3apHOrO
pa3nenenus 6e3 npusHakoB ocTuTa. Yepes 3 roga CUMNTOMBI

Kputepuit | YTouHeHue OueHka, 6annbl
HeTepnuMas faxe B nokoe 0-5
Tepnumasi, B Nepuof, G13n4eCKoi aKTMBHOCTU 10
5 TepnuMas, 0fHaKO OrpaHNYMBaloLLas GU3NYECKUIA TPYL 15
0Nlb . .
B nepuop, cpepHei ¢usn4ecKoii Harpy3ku 20
Hebonbluas, nepuoanyeckas, pusnyeckas akTMBHOCTb HOpMaribHas 25
HesHauuTenbHas, nepuoanyeckas unm eé Het 30 (makc.)
BonesHeHHoe 0-4
Ecnu pavtensHoe unmn B HeynobHOM NONOKEHUN 6
Cupexue
Heyno6Hoe 8
besbonesHeHHoe 30 (Makc.)
BonesHeHHbIN 0-1
. Ecnm pantenbHbIf 1 Heyao6HbIA 2
Monosoit aKkT .
Heyno6HbIi 3
be3bonesHeHHbIN 4 (MaKc.)
[p1KOBaHHbLIN UM NOYTU NPUKOBAHHBIN K NOCTENN 0-2
MHBanugHasa Konscka 4
2 KocTbIng 6
Xox[eHue c NoMoLLblo
2 TpocTH 8
1 TpocTb 12
bes noMoLm 12 (MaKc.)
He xogut 0-2
MenKuMM Luaram ¢ LLypLUaHUeM 4
3HauuTeNbHas xpoMoTa 6
XoxneHue 6e3 noMoLLu
CpenHss xpomoTa 8
He3HauuTenbHas xpomoTa 10
He xpomaet 12 (MaKc.)
lMpuKoBaHHbIN K nocTenu, He BosbLue HECKOMBKUX METPOB 0-2
OueHb orpaHMUeHHoe BO BPEMEHH 1 MPOCTpaHCTBe 4
OrpaHu4eHHOe ¢ TPOCTAMM, TAXKENOE 6e3 TPOCTH, BO3MOXKHO ASUTENBHOE CTOSIHME 6
Paccrosnune xoxpenus
14 c TpocTblo, OrpaHu4eHHoe 6e3 TpocTu 8
1 4 6e3 TpocTk, HebonbLuas 6osb, XpoMoTa 10
HopManbHoe, co0TBETCTBEHHO BO3PACTy U KOMMIEKLIMH 12 (maKc.)
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BEPHY/IUCb, HO MarHMTHO-pe30HaHCHas ToMorpadus He mno-
Kasana AanbHeuLlero paclumMpenus cumousa unv npusHakos
octuTa. bbin AuarHocTMpoBaH peuuans AMChYHKLMN NobKo-
BOro cuMdun3a, NoBTOPHO NPOBEAEHO KOHCEPBATUBHOE feye-
Hue, NpuBeSLLEee K YCMeLIHOMY BbI3[0poBeHuio. Bo 2-M cny-
yae bosb Bo306HOBMNACH NpW MOBTOPHOM 3a4aTuu. Ha atot
Ppa3 HUKaKMX NPeMMYLLIECTB NOC/Ie KOHCEPBATUBHOTO JIEYEHMS
He Habnofanock. octosHHas 6onb 1 3aTpyaHEHHAsA ABUra-
TeNIbHas aKTMBHOCTb NPUBESIM K CKOIMOTMYECKOW AedopMa-
LMW NOSICHUYHOTO OTAENa NMO3BOHOYHMKA U HECOOTBETCTBMIO
AJVHbI HOT, M03TOMY BbIN0 BbIBPaHO XMPYPrUYecKoe feyeHmne
(NpoBeaEH MeTannofes nepeaHero NonyKonbLa Tasa) [12].

BuoMexaHuueckoe uccnefoBaHue cTabunbHOCTU GuKca-
LMW Npu paspblBax cuM@KU3a MoKasano, Yto OnTUMabHas
MPOYHOCTb CMM(M3a AOCTUrAETCS NPU IKCTPAKOPTUKANBHOM
0CTEOCMHTE3e, BHYTPEHHAS duKcaums MeHee 3 eKTMBHa,
HO [LOCTaTO4HO cTabubHa, YTobbl BeCTH BOMbHBIX Nocne one-
paummn 6e3 npuMeHeHns uMmobunmnsaumm [13].

CBoeBpeMeHHOe 06HapyXeH1e CUMNTOMOB M MOCTaHOBKa
AVMarHo3a UMetoT BosbLL0e 3HayeHe IS CTPaTerun paHHero
NeYyeHns U MOTyT 3aMeANUTb NPOrpeccUpoBaHne COCTOSHUS.

3a nocnepHue pecatunetus npobneMa MoBpeXAeHuit
Tasa npeTeprena CyLEeCTBEHHbIE W3MeHeHus, 00ycnoB-
NeHHbIe MPOrpeccoM MeaULMHCKOW Hayku. [osBuamnch Ho-
Bble MPeACTaBfieHns 06 3TOW NaTonoruM, KoTopble NpUBEU
K CyLLEeCTBEHHOI NepeopyUeHTaLmy AMarHoCTUYECKOrO U fe-
yebHOro npouecca B CTOPOHY aKTMBM3ALMKU XUPYPrUYECKON
TaKTUKK. Pofopaspellerme nyTéM KecapeBa CeYeHUs He Mmpe-
LO0TBpaLLAeT CUM(U3NT Y POAMIBHULL, B CBA3M C YEM Nauyu-
EHTKM BbIHYeHbl MOBTOPHO 00paLLaThcs K Bpauy.

3AKJIKYEHUE

HectabunbHocTb mepeaHero monykonbua Tasa npu-
BOAMT K (YHKLMOHANbHOW HECOCTOATENIbHOCTU Ta30BOro
oTAena anadparmbl (HapyXHbli COUHKTEP) Y KEHLLMH,
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AHHOTALMA

C y4€TOM YBENWYEHUS YMCNA MALMEHTOB, CTPALaAlOLLMX OCTEOMOPO30M W, COOTBETCTBEHHO, MEPENOMOB Ha ero doHe,
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ABSTRACT

Taking into account the increasing number of patients with osteoporosis and, accordingly, related fractures, mortality, as
a possible outcome of a fracture, is an extremely urgent problem for both the patient and healthcare system. The mortality
rate after a proximal femoral fracture, especially in the first 6 months, includes deaths directly, or indirectly associated with
the fracture and deaths due to concomitant diseases. The influence of these two components of mortality remains a subject of
discussion. This review aimed to analyze the influence of factors directly or indirectly associated with a fracture of the proximal
femur and mortality.
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OB30PHI

AKTYAJIbHOCTb

Bbicokas cMepTHOCTb, @ Y BbIMUBLUMX MaLMEHTOB —
CHVWKEHWE KAuyecTBa XU3HU W HEBO3MOXKHOCTb BO3BpalLie-
HWA K YPOBHI (M3NYECKOW aKTMBHOCTM, MMEBLUEN MECTO
[0 NnepenoMa — sBNAKTCA GaKTopaMu, KoTopble onpefe-
NS0T NEPenoM NpOKCUMManbHOro oTaena befpeHHoM KocTu
(MMNOBK) Kak Hanbonee rpo3HOE OCNOXHEHWE OCTEONOPO3a
[1, 2]. NMaumeHTbl C NepenoMoM 3TOI NOKanU3aLuunM UMerT
MEHbLLYIO 0XKMAAEMYI0 MPOLOMIKUTENBHOCTb XU3HN MO CpaB-
HeHuio ¢ 0bLLen nonynsauuen [3] u, BHe CBA3M C NOOM, U3-
BbITOUHYI0 KpaTKO- M AONTOCPOYHYK CMEpPTHOCTb OT BCEX
npuymH [4]. JleTanbHblii MCXOA Yy 3TOW KaTeropuu nauueH-
TOB B MepPBbIM rofd nocsie TpaBMbl HacTynaeT B 15-20 pa3
yalle, YeM Y 3[,0pOBbIX JIAL, TOro e Bospacta [5]. TonbKo
rocnuTansHas netanbHocTb y naumenToB ¢ [MOBK pocturaet
10% [6]. B TeueHue nepsoro roga nocne nepesoMa ypoBeHb
cMepTHoCTH Konebnetcs ot 20 go 37% [7, 8]. bonblwMHCTBO
CMepTen Npu nepenome Lwerky befpa NpouMcxoauT B NepBbie
3—6 mec mocne cobbiTusa [9-11] u cnaraetcsa U3 cMeptei,
MPSIMO W/ KOCBEHHO CBSA3aHHBIX C NEPENOMOM, U CMepTel,
BbI3BaHHbIX CONYTCTBYOLLMMM 3aboneBaHuamm [12]. Pasrpa-
HWYeHWe 3TUX [BYX COCTaBAsALWMX cMepTHOCTH [13] Bo Ha-
CTOSLLEr0 BPEMEHM OCTAETCS NPeLMETOM AUCKYCCUM.

lpoBoAswMecs 3NMAEMUONOrMYECKUEe UCCIeAoBa-
HWA CBMAETE/bCTBYIOT, YTO Ha MOKa3aTenum CMepTHOCTM
npu MMNOBK, nomMMMo KoMopbuaHocTM W nonmMnparmMasuu,
BNMSIET pAg (aKTopOB, CBA3AHHbIX HEMOCPEACTBEHHO C ne-
PesioMoM, BKJTK0Yasi OpraHu3aLmio IeYeHns NepesioMa y nuu
noxunoro Bo3spacrta. 06cyxaaeTcs BO3AENCTBUE HA UCXOLbI
nepenoMoB OeJpeHHO KOCTU TaKuUX NapaMeTpoB, KaK CpoK
BMELLIATeNbCTBA, KBaMbUKaLMSA XUpypra, TUN Xupypruye-
CKOr0 BMELLATeNIbCTBA, HanMumMe WM OTCYTCTBUE repuatpa
B COCTaBe opTomeamyeckoro otaenenusa [14-17], a Takxke
WHMLMaUMA NeyeHns ocTeonopo3a nocne nepenoma [18].
[ns 6onblUMHCTBA MAaUMEHTOB CTapLUMX BO3PACTHBIX FPyMM
MMEHHO NepenioM b6efipeHHOM KOCTM 3a4acTylo CIYXUT Mpo-
SIBNEHMEM OCTEOMOpO3a M OCHOBAaHWEM [AJIS Hayana ero
neuenus [19].

HeobxoanMMo 0TMETUTb, UTO HECMOTPS Ha COBEpLUEH-
CTBOBaHWe oKasaHus nomowm npu [MNOBK, TenpeHumm
K CHUXKEHMIO CMePTHOCTU He HabntopaeTcs. B uccnenosanumn
S. Mundi u coasrt. [20] nokasaHo, 4To CpefHWii 0AHOMET-
HUN KO3IDPULMEHT CMEPTHOCTU MPAKTUYECKU HE MEHSETCS
c 1980 ropa: 24% — B 1980-¢, 23% — B 1990-¢, 21% —
nocne 1999 roga (p=0,7).

MPU4UHbLI «CTABUJIbBHOCTU»
MOKA3ATE/IA CMEPTHOCTHU

B KayecTBe NpWYMHbI «CTabWUIbHOCTM» MOKa3aTens
CMEepTHOCTU W MPOAOJIKAlOLLErocs pocTa yucia nepe-
JIOMOB pAf MCCnefoBaTesnei pacCMaTpuUBalOT TakoW (ak-
TOp, KaK YBEJIMYEHWe MPOLOSIKUTENBHOCTU KU3HU U, CO-
OTBETCTBEHHO, MONYNALMM JIAL, NOXKMUIION0 W CTApYecKoro
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Bo3pacta [21], 4To xapaKTepHo 1 ans Poccum B TOM uunchne
[22]. CepbE3HbIM apryMeHTOM B MOJIb3Y 3TOr0 MHEHUA CNy-
KWT TOT aKT, YT0 Y MaLMEHTOB CTApLUMX BO3PACTHBIX Fpynn
C HU3KO3HEPreTUYeCcKUMM MepesioMaMm Lenku befipeHHol
KOCTW YpOBEHb CMEPTHOCTU BbilIe HE TOJIbKO B CPaBHe-
HWW C TaKOBbLIM HaCesEeHWs B LIEIOM, HO M N0 CPABHEHMIO
CO CMEpTHOCTbI0 B COOTBETCTBYHOLUMX BO3PACTHBIX rpyn-
nax [23]. OgHaKo AOMMHMPOBaHWe BO3pacTa Kak (aKTo-
pa pucKa CMepTW paspenslT He Bce uccnegosatenu. Cy-
LLecTBYeT TOUKA 3peHus, YTO BO3pacT KaK (aKTop pucKa
nepesnoMa M BO3MOXHOW CMepPTHOCTM CledyeT paccMaTpu-
BaTb TOJIbKO B CBAA3X C COMYTCTBYHLUMMM 3aboneBaHUAMH
U GU3NYECKUMU BO3MOXKHOCTAIMM, TO €CTb, C BU3NYECKUM
M OYHKUMOHANbHBIM 3[0POBLEM WM BUONOrUYECKUM
CTapeHWeM, MMEBLUMMKU MeCTO Ao nepenioma [24]. Tak,
B uccneposanum H.E. Meyer 1 coaBT. npu n3yyeHun cBssm
Mexay $aKTopaMu pUCKa M CMEpPTHOCTbIO YCTaHOBIEHO,
YyTo 340pOBble [0 MepefnoMa nauueHTbl He UMeloT
MOBBILLEHHOW CMEPTHOCTM MoCe MepesioMa Leliku beppa
[12]. KoropTy c oueHKoW 0OLlieli CMepTHOCTU aBTOPbI
Habnwpganm B TeyeHue 3,5 net. YBenuueHue YpoBHA
CMEpTHOCTU MO CPaBHEHWK) C KOHTPOJIbHOM rpynnoi bbino
0bHapyKeHO Yy NaLMeHTOB C MepesioMoOM LuerKkn beapa,
MMEBLUMX MCUXMYECKME OTKIIOHEHMS (OTHOLLEHME PUCKOB,
0P=2,3; 95% noBepuTenbHbld uHTepean, 95% AU 1,4-3,7),
C 0c/abneHHbIM coMaTuyeckuM 3a0poBbeM (OP=3,3; 95%
I 1,8-6,1), HUSKUMKU GU3NYECKMMM CMOCOBHOCTAMM
W He TynsBWMX Ha ynuue fo nepenoma (0P=3,2; 95% AN
2,0-5,1). OrpaHuyeHMeM LUTUPYEMOrO MCCNeL0BaHuA
ABnseTcA HebonbLUOK pasmep Bbibopku (248 nepenoMos),
YyTo, MO MHEHWI0 aBTOPOB, MOI/I0 OKa3aTb BJIUSHUE
Ha CTAaTUCTUYEKYI0 3HAYMMOCTb OTMEUEHHbIX Pa3NMyMA.
KoMopbuaHocTb onpepenuna LenecoobpasHocTb MeX-
OMCLMNIIMHAPHOMO NOAX0AA K SIeYeHWI0 NepesioMoB, 0CMOX-
HAKLLMX TeYeHWe 0CTeonopo3a. 3T0T NOAXO0A NOyYMS CBOE
pa3BuUTWE B OPTOrepuaTpUYecKon Mogenu feYeHus, KoTopas
B NocieAHWe roabl cTana aomMuHupytowlein B EBpone u CLLA
W, KaK OKa3asocb, OH 3HAUYUTENBHO YyYLIAeT KIMHUYECKUE
UCXOAbl Y MOXUMbIX JIIOLEN C NepenoMaMu LUelikn befpa.
Tak, B 06cepBauUmMoHHOM KccnefoBaHun M. Baroni v coaBr.
[17] npoBefieHO cpaBHEHWe BAMSHWUA PasNUYHbIX MOAeNen
repuaTpuyecKoii BOBIEYEHHOCTU Ha cMepTHOCTb. CpaBHu-
Ba/M MOAeNib COBMECTHOrO BeJieHUsl MaLyeHTa opTonesoMm
U repuatpoM (opTorepuatpuyeckas Mofenb) € rpynnow
MaLMEeHTOB, KOTOPLIM MPUMEHANN TONBKO repuaTpuyeckyio
KOHCYNbTaUWK, M TPYNMoi, rae NevyeHWe NpoBOAUNIOCH
TONbKO OpTOMNEeA0M. ABTOPbI 0OHAPYKUNK, YTO BHYTPMOOSIb-
HUYHas CMEePTHOCTb OKa3anacb HWXKe Npu WUCMOSIb30BaHUM
opTorepuatpuyeckoii Mogenu (1,8%) n Mopenu ¢ npuene-
yeHueM repuatpa (0,9%) no cpaBHEHWIO € rpynnoi nauu-
€HTOB, KOTOpbIX JIeunn Tonbko optoneg (3,3%; p <0,0001).
CoBMeCTHOe NleyeHne NaLMEeHTOB OPTONEAOM W repUaTpoM
CcHU3uno cMepTHocTb 3a 1 rog Ha 16,4 u 13,1% cootBet-
cTBeHHO npoTus 23,1% B rpynne, rae fieyeHe NpoBOAUN
TonbKo opTtonep. OpTorepuaTpuyeckas MOAeNb NeyeHus
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MMOBK cuntaeTcs onpaBAaHHOW Npexae BCEro U3-3a Ha-
JINYMSA Y MOXKUNLIX NaLMEHTOB COMYTCTBYIOLLEH NaToNormmn
¥ nosmMnparmasum [25].

YC/10BUSA OKA3AHWUA MEAULIMHCKON
MOMOLLIXA U NMOKA3ATEJU
CMEPTHOCTHU

06cykpaeTca TakKe BAMSIHME Ha M3OLITOUHYID CMepT-
HOCTb MpW MepenoMax 3T0i NOKanM3auun Takux (akTopos,
KaK yXof W YCNOBUA OKa3aHUS MeAMLMHCKOW MOMOLLM.
[poCMeKTUBHBIA ayouT Mpouecca W pesysbTaToB JIeYeHus,
MPOBEeLEHHBIA 0JHOBPEMEHHO B 8 TpaBMaTONIOrMYeCKUX
cTaumoHapax [11], He noKasan CyLWeCTBEHHbIX Pa3nnMymi
B YacToTe MHGWLMpOBaHWUA Ta300e[peHHOro CcycTaBa, pa-
HeBOM MHbeEKUMK, TpombBo3MbonMM NEroYHOM apTepuu,
TpoMbo3a rnybokux BeH, MHbapKTa MUOKapaa, UHPeKLmmn
MOYEBbIBOAALLUMX MyTeW, MHEBMOHUM WM MOBTOPHbLIX One-
pauuii, HO YpPOBEHb CMEPTHOCTU MEXAY Y4peXAeHUAMH
uepe3 90 cyT okasasnca pasnnuHbIM U Konebancs ot 5 1o 24%.
B 1 u3 8 TpaBMaTon0rMyeckux CTauMoHapoB BbIXXUBAEMOCTb
Bbina 3HauMTENbHO BhILLE, YEM B APYrux (OTHOLUEHWE LLaH-
cos, OW=0,14; 95% [OW 0,04-0,48; p=0,0016). B 10 e
BpeMsl NauMeHTbl, BblbpaHHbIe U3 KaXAO0ro BKIIIOYEHHOMO
B UCCNef0BaHue CTaLMOHapa, CYLLeCTBEHHO He pasfinyanichb
Mo coumanbHo-geMorpaduyeckuM nepeMeHHbIM Unn cobpaH-
HbIM KJIMHUYECKWUM XapaKTepUCTUKaM, N03TOMY BbISIBJIEHHbIE
pa3NnNyMA B YPOBHE CMEPTHOCTY aBTOPbI CBA3ANN C QYHKUMeEN
NeyeHus, a UMeHHO € 06LLMM NaKeToM ycyr 6e3 yTouHeHus
(akTopa, KoTopblin Mor Bbl 06BACHUTL 3T0 pa3nuune. OpHa-
KO 1ccnefoBaTeNi OTMETUNW, YTO HaUMEHbLLAs CMEPTHOCTb
“Mena MecTo B rocnuTane, roe nauventos c [MOBK neunna
creunanbHo HasHauyeHHas MynbTuaMCUMNIMHApHas bpura-
A3, C paHHUMM XMPYPr4ecKMM BMeLLIaTeNbCTBaMK, HosbLLyto
yacTb KOTOPbIX BbIMOJHAN 04uH xupypr. KpoMe Toro, nauu-
€HTOB B 3TOM rOCMMTane paHo aKTUBM3MPOBA/M, a BbIMUCKY
BKJIKOYaNM B NN1aH BeEHNSA NaLyWeHTa cpasy nocse onepauym.
W xoTs 371 aKTOpbl N0 OTAENBLHOCTY HE 0OBACHAM CHUXKE-
HWe CMEepTHOCTM, OHM, MO MHEHWUKO aBTOPOB, MOTMIM CMOCO6-
CTBOBATb JyHLLEMY MCXOZY.

Yrto KacaeTcs CBA3W CMEPTHOCTU C METOAO0M XUpypriye-
CKOro BMeLLaTeNbCTBa, TO MOKasaTeNn CMEepTHOCTM 3MOXH
ocTeocuHTe3a, uMeBLen Mecto Ao 1990 roaa, v anoxu 3u-
nonpote3vpoBaHua (nocnie 2000 roga) oKa3anucb CXOMUMMU:
~20% cnyyaeB [26]. TeM He MeHee JaHHble 0 CMEPTHOCTH
nocne xupyprudeckoro nedenuns [MOBK, npencrtaBneHHble
uccnepoBatensmu pasHblx ctpaH nocne 2000 roga, oka-
3a/MCb HEOAHO3HAYHbIMU. TaK, B PETPOCMEKTUBHOM WC-
CcnefloBaHWM, npoBefEHHOM B [lopTyranuu, ¢ BKIIOYEHUEM
272 Hu3ko3Hepretnyeckux nepenomos [MOBK, nmeBLmx
mecto ¢ 2004 no 2006 roa, y nmu, B Bo3pacTe ot 71 ao 90 net
(cpepnuin Bospact 80,2 rofa) B Te4eHKe Nepeoro roga owino
3aperucTpupoBaHo 14,6% netanbHbix Ucxonos [27].

AHanoruyHble 3Ha4eHUst CMEPTHOCTU OTMEYeHbl U y na-
LIMEHTOB, NPOXOAMBLLMX NieyeHne B KoponeBckux bonbHMLaX

Vol 29 (3) 2022

DOl hitps://doi.org/1017816/VT0121358

N.N. Priorov Journal of Traumatology and Orthopedics

r. MenbbypHa (Asctpanus) u r. Anbdpeaa (Asctpanus) B ne-
pvog c 2003 no 2006 rog,. [28]. CMepTHOCTL Yepe3 6 1 12 Mec
nocne TPaBMbl, HECMOTPS Ha TO, YTO CTaLMOHapHas CMepT-
HOCTb COCTaBuna ToNbKO 5,5%, ocTaBanacb Ha YpoOBHE
17,1 1 22,6% cooTBeTCTBEHHO. [laHHble 0 CMEPTHOCTH OKa-
3a/MCb CONOCTaBMMbIMM [28] C aHanoOrMYHbIMKU MeXayHa-
POAHbIMM MoKasaTenamu. B 3Toit pabote TakKe oTMeyeHo,
4TO MaKCUMarbHbIW POCT NeTanbHbIX UCXOLO0B HabntoaaeTtcs
B TEYEHWe NepBbIX 6 MEC MOC/Ee TPaBMbI.

B lepMaHum obcnepoBaHue 283 MoKWAbIX MaLMEHTOB
C OLEHKOM COCTOSIHMA BO BpeMsi npebbiBaHna B 6ombHMLE
U HabnopeHus B TeyeHue 12 Mec NMpOAEMOHCTPUPOBANO,
uTo 06Las exerofHas CMepTHOCTb B 3TOW MOMYNALMM CO-
cTaBnseT B cpegHeM 11,7% [29]. B 1o e BpeMs, No AaH-
HbIM HauWoHanbHoro peectpa HupepnaHgos, npu cMeHe
TaKTUKM XMPYPru4ecKoro BMeLUaTesbcTBa (CpaBHUBaAM
1991 v 2004 rog) rocnutanbHas cMepTHocTb [30] cHusunach
¢ 8,1% B 1991 po 5,6% B 2004 ropy. B uccnepoBaHum Takoke
0TMeyeHo, YTo B Bo3pacTHou rpynne 70 neT u cTapLue cMepT-
HOCTb Cpefiy MyXunH bbia B 1,5 pasa BbilLe No CPaBHEHMIO
C JKEHLUMHaMM TOro e Bo3pacTa.

Mpu BCEM 3TOM He BCe MCCNEAOBATENM CKIOHHbI pac-
cMaTpuBaTh METOA dUKCaLMM Kak daKTop, KOTOpbI MOXET
BAMATb Ha MOKa3aTeSlb CMEPTHOCTUW. VIMeeTcs TOUKa 3peHus
0 TOM, 4TO Ha ypoBeHb cMepTHocTW npu MMOBK y nuy no-
KMIIOr0 W CTApyecKoro Bo3pacTa B BosbLLeli cTeneHn BAnseT
He MeToA huKcaumv nepenoMma, a opraH13aLms oKasaHus no-
mowm. Tak, B uccnepoBanum A.B. KanbueHko u coasr. [31]
NPUBOAATCA [aHHble 0 BbICOKOM (66,6%) neTanbHOCTM
npu MMOBK nocne onepauum HaKOCTHOrO OCTEOCMHTE3a.
B 10 e BpeMsi B MHOroLEHTpoBOM uccnepoBaHum (10 opTo-
MneanNYecKuX LEEHTPOB), BbINOIHEHHOM B Utanuu [32] B pasrap
anupemun COVID-19, atoT nocTynar Kak dhaKTop yBenuyeHus
puCKa CMepTyu He NOATBEPAMICS, HECMOTPSA Ha TO, YTO 0N
onepaumii HaKOCTHOrO OCTEOCKHTE3a, KaK W B MPeablayLleM
uccnefoBaHum, bbina 3HauuTensHoi (57,5%). JleTanbHocTb
B TeueHne nepsbix 30 cyT nocne onepauuu cocTaBunia ToMb-
Ko 14,4% u, yto BaxHo, noutn 1/2 cnyyaeB cMepTn bbina
cBfizaHa ¢ ocnoxHeHusamu COVID-19, a He ¢ HaKOCTHbIM
ocTeocuHTe30M. bonee Toro, aBTopbl OTMETWAM, YTO M3-33
NaHAEMUM OKa3aHUe XMPYPruYeCKol NMOMOLLM NPOBOAMIOCH
MPU 3HAYUTENTBHOM COKPALLEHWM LIeHTPOB OpTOMeaMYecKom
MOMOLLM, U BbISIBIEHHOE CHUXEHME CMEepTHOCTU B 3TOM CH-
Tyauun 6bino AOCTUTHYTO ToMbKO bnarogaps opraHvsaumm
OKa3aHUs XMpypPruyecKoi NoMoLLM.

OTcyTCTBME BMUAHMA TMMA OMEPATUBHOMO BMELLATENbCTBA
Ha CMepTHOCTb MOATBEPIKAAET W CPaBHUTENbHOE UCCEeno-
BaHWe MCX0J0B onepauun 6u- U MOHOMONSPHOrO 3HAOMPO-
Te3upoBaHMA Ta300eApeHHOro CyctaBa Y JIUL MOXMAOro
Bo3pacta nocnie MMOBK [33]. B MeTaaHanu3, NpoBeAEHHbINA
aBTOpamu, BKIOYeHO 13 uccnepoBanui (1499 yyacTHUKOB).
ABTopbl 0TMETUAM, YTO pa3sHmLia MeX LY 61- ¥ MOHOMONAPHI-
MW 3HLONPOTe3aMK Ta30be[ipeHHOro cycTaBa B OTHOLLEHWM
CMEpTHOCTU, KaK paHHel, Tak u cnycta 12 Mec, oKasanacb
He3HauuTenbHoW NMbo otcytcTBoBana. COOTBETCTBEHHO,




OB30PHI

ANSi paHHen cMepTHocTH nokasatens OP coctasun 0,94, 95%
W 0,54-1,64 (4 uccnepoBahus, 573 ydyacTHuKa), a cnycTs
12 mec — 0P=1,17, 95% 1M 0,89-1,64 (8 uccnepoBaHwid,
839 yyacTHMKOB).

Mo MHeHuto opToneamyeckoro coobuectea CLUA, pe-
3ynbTathl JieyeHus B 6onbluen Mepe 3aBUCAT OT npodeccu-
OHasIbHOM MHTEPMPETaLMU MeLULMHCKUX MOKa3aHui 1 npo-
TMBOMOKA3aHUi K BbIOPaHHbIM METOAaM JleYeHHs, a TaKKe
OT NpeAonepaLMOHHON NOArOTOBKW MALMEHTOB C YYETOM KX
COMyTCTBYIOLLMX 3aboneBaHui, a He METOAA XMPYPrUYecKoro
BMeLUaTenbCTBa [34].

B 6onblumHCTBE paboT NOAYEPKMBAETCS, UTO A1S CHUKE-
HWS pUCKa HACTYNEHUS CMEPTU UMEET 3HaYeHe BPEMEHHOI
MPOMEXKYTOK C MOMEHTa TPaBMbl [10 NPOBELEHUS OMepaLym,
W XMPYPrUYecKoe BMELLATeNbCTBO HEOOXOAMMO BbIMOSIHUTL
He no3gHee, YyeM yepe3 48 4 mocne nepenoMa, NOCKOMbKY
3HauuTenbHas YacTb naumeHtoB >70 net obpemMeHeHbl TH-
MUYHOW repuaTpUHecKon MHOXECTBEHHOM natonorven [35].
3afiepiKKa XMPYPru4eckoro neyeHust y TakuxX NaLMeHTOB
OMpeaeneHHo YBeNNYMBAET PUCK CMEPTHOCTM [36], B To Bpe-
M KaK CPOK [0 48 4 no3BonifieT MMHUMM3MPOBaTb YacToTy
BO3MOXHbIX Y MOXWIBIX AL, TpOMO603MBOAMYECKMX, TUMo-
CTaTUYECKUX, [bIXaTeNbHbIX W KapAWaNbHbIX OCTOXHEHMUI
[15, 37]. AHanu3 16 npo- 1 peTpOCNeKTUBHbIX 06CepBaLMOH-
HbIX UccneAoBaHui (257 367 nauMeHTOB € NEpPenoMoM Lued-
Kn beppeHHoit KocTi) [38] nokasan 4to Npu UCMoNb30BaHUM
MOpOroBOro 3HaueHus 48 4 ¢ MOMeHTa rocnuTanusauum
no onepaummn O ans 30-gHeBHOM CMepTHOCTW COCTaBNseT
1,41 (95% 0N 1,29-1,54; p <0,001), ons ronoBsoii cMepT-
Hoctn OLU=1,32 (95% AWM 1,21-1,43; p <0,001). Hecmotps
Ha TO, YTO OCTaTO4HbIE CMeLLaHHble aKTopbl B 06cepBaLy-
OHHBIX UCCELOBAHUAX OrPaHUYMBAIOT OKOHYATESIbHbIE Bbl-
BOZbl, aBTOPbI YCTAHOBWUMIK, YTO OTCPOYKA onepauun bonee
yeM Ha 48 4 nocne rocnMTanM3aLMm NOBLILLAET BEPOSATHOCTb
30-nHeBHOM CMepTHOCTU OT BCEX MPUYMH Ha 41%, a rofoBoii
% cMepTHOCTM OT BCex MpuunMH — Ha 32%. Takoke B uccne-
LO0BaHUM paccynTaHo, 4to Ha 1 cnyyal cMepTv B TeueHue
nepsbix 30 aHei nocne onepauuy HeobxonuMa OTCPOYKa
BpeMeHu onepaummn y 40 naumeHToB u ewwé y 20 naumeHToB,
utobbl BbI3BaTh 1 cnyyaii JONOAHUTENBHON CMEPTU B Teve-
Hue 1 roga. [lpyrummn cnoeamm, Ha Kaxayio 1000 naumen-
TOB, KOTOpbIE MOABEPraloTCs 0TCPOYEHHOW onepaumm, byaet
bonbLue Ha 25 cMepTeit B TedeHne 30 gHel nocne noctynne-
HWA U Ha 49 cMepTen bonblue Ha NpoTsKeHuu 1 rofa nocne
nepenoma. 3T faHHble, N0 MHEHWIO aBTOPOB UCCNEA0BaHNS,
ABNAOTCA JTYYLIMM [0Ka3aTesbCTBOM HE0OX0LMMOCTMU Mpo-
BEAEHWS XMPYPrMYeCcKoro BMeLLaTeNlbCTBa B CPOK [0 48
nocne nepenoma.

Eweé opHMM daKTopoM, KOTOpPbIA MOXET MNOBMMATL
Ha MoKasaTeNlb CMEPTHOCTM, CRYXMWT KBanuduKauum Bpaya-
opToneza, BbIMOJHAIOLLIEr0 XMpYpPriyeckue BMeLLaTeNlbCTBa
npu MMOBK. MpusopsTcs ybeautenbHble A0OKa3aTeNbCTBa,
YTO OCTEOMOpPO3, CTaBLUMIA NPUYMHOM NepenioMa, co3aaéT
TPYAHOCTU AN (QUKCALMM OT/IOMKOB, YBENMYMBAET CNOX-
HOCTb XMPYPru4ecKoro BMeLLaTeNbCcTBA U, TEM CaMbIM,
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MOJET 0Ka3aTbCA MPUYMHOM CMEpPTU 0T CaMoro CobbiTus
nepenoma [37, 39, 40].

Yto KacaeTcs Takoro (akTopa pucKa, KaK AnuTenb-
HOCTb MpebbiBaHMS B CTaLMOHape, TO pe3ynbTaTbl paHee
NMPOBELEHHBIX WUCCNeLOBaHUA OTHOCUTENIbHO MOBbILLEHUS
WN CHUKEHUS CMEPTHOCTW B 3aBUCUMOCTU OT ASMUTENbHO-
cT1 npebblBaHWs B CTaLMOHape HEMHOTOYUCHEHHbI [41, 42].
B uccneposanum Ali Lari u coasr. [43] obwas rogosas ne-
TanbHoCTb B BblbopKe M3 603 naumeHToB coctasuna 20,6%.
ABTOpbI CpaBHMBaNM [JIMTENbHOCTb FOCMMTANM3aLMn N,
nepexuBLUMX 1 rod, 1 NauMeHTOB, yMepLUKX B CPOK o 1 ropa
nocne BMeLLaTenbCTBa. B rpynne nepexusLmx 1 rog cpep-
HAA BAMTENbHOCTb rocnuTanu3aumm coctasuna 15,1, B rpyn-
ne yMepLumx — 22,6 nHs. OTMeyeHo, 4to bonee anutenbHoe
npebbiBaHWe B CTALMOHApe CTAaTUCTUYECKW 3HAYMMO yalle
yBENNUMBANO CMEPTHOCTb B TeueHue 1-ro roga (OR=1,08;
p <0,001). B cBoto ouepedb, bonee ANMTENbHBIA CPOK Ha-
XOX[EeHUs B CTaLMoHape bbin accoLMMpoBaH € HECKOBbKUMM
MPUYMHaMK: YBENMYEHVEM BPEMEHW [0 OMepauuu, Hecrno-
COBHOCTBI0 MauMeHTa BEPHYTLCA K UCXOLHOMY CTaTycy Mnoj-
BMXHOCTM MOCMEe 0nepaLym, HanmumMeM npefbiayLuero nepe-
noMa Lueiiku befpa, BbINONHEHUEM OMepaLmMy 0CTE0CMHTE3]
BMECTO 3H[0NPOTE3UPOBaHNS U KOMOPOMAHLIM BpeMeHeM.
TaKyKe 0TMEYEHO, YTO MaLMEHTbI, COXPAHUBLUME K MOMEHTY
nepenoma cnocobHOCTb K aKTUBHOMY MepefBUXKEHNIO, IMeNU
Bonee KopoTKMe CpOKM MpebbiBaHWA B CTaLMOHape U CTaTu-
CTMYeCKM 3HauuMo bosee HU3KME MOKasaTenn CMepTHOCTH
(59,7% vs 78,7% cootBeTcTBeHHO; p <0,001). TouHo TaK xe
YBENMYMBANM YPOBEHb CMEPTHOCTU W NpefblAyLLve Nepeno-
Mbl beapa (p <0,001).

XWPYPTMYECKOE JIEYEHUE
MEPE/IOMOB NPOKCUMAJIbHOIO
OTJE/IA BELLPEHHON KOCTH
KAK BAXXHAAl COCTABNIAIOLLAA
CHWXEHUA CMEPTHOCTHU

Poccuitckne nokasatenm cmeptHocti npu MMNOBK cywe-
CTBEHHO MPEBLILLAIOT TaKoBbIe CTPaH EBponeiickoro coto3a
1 CLUA. TMprumnHa 3Toii pasHuLbl 0bycnoBneHa ocobeHHoCTAMHU
OpraH13aLymm NMoMOLLM NaumeHTaM C nepesioMamMu Nof0bHoi
nokanusaumu. lpexae BCero ato AuTeNbHbIA npea- u/um
nocneonepaLUmoHHbIi Nepuoj, CTaLMOHApHOMO NeYeHus, OT-
CyTCTBME peabunMTaLMOHHON MOALEPHKKM M NaTpoHaxa
MeJMLMHCKUM MepCcoHanoM Mocsie BbIMUCKM W3 CTauMOHa-
pa, a caMoe rnaBHoe — HeoboCHOBaHHOe (hOpMUPOBaHUe
KoHUenuun KoHcepBaTuBHoro iedenns MNMOBK [44]. B Hawwel
CTpaHe rocnuTanu3aums B TpaBMaTonOrMyeckue CTaLyoHa-
pbl Nny, ctapwe 60 neT ¢ MaToNorMYecKUMU nepesoMamu,
OCNOXHSIOLLMMW OCTEOMNOpO3, B CPeAHEM He MpeBbIlLAeT
37%, a U3 uicna rocnuTanu3upoBaHHbIX Tobko 12,5% no-
NyYaloT onepaTMBHOE neyeHue [45, 46]. JleTanbHOCTb cpeam
HEroCnuTanM3MpoBaHHbIX JIWL, C NepesioMaMi 3TON JIOKau-
3aumm pocturaeT 52,6%, B TO BpeMs KaK Npy NpaKTUYECKH
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cnioLwwHoii rocnutanusauum nauvenTos c [MOBK v coespe-
MEHHOM XMpYPru4ecKoM nocobum [47] rocnutanbHas neTanb-
HOCTb cocTaBnseT 9,66%, cnycta 6 Mec — 26,46%, cnycts
1 rop — 29,8%, uTo, N0 MHEHMI0 aBTOPOB LIMTUPYEMON pa-
B0TbI, NOAYEPKMBAET BaXKHYH POJib XUPYPrUYECKOTO JIEYEHMS
nepenoMoB 3TOM JIOKaNU3aLun B CHUKEHUN CMEPTHOCTM.

B uccnepoBaHum, BbinonHeHHoM B . Kemeposo [48],
C BKJIIOYEHWEM B aHanu3 432 nauMeHTOB CTapLUMX BO3-
pactHbix rpynn c¢ MMOBK, nokasatenu netanbHOCTU Bbiu
CX0XUMM: Yepe3 6 Mec — 22%, 4epe3 12 mec — 31,8%,
uepe3 24 Mec — 42,2%. JletanbHoCTb B mepBble 6 Mec
OKasanacb CTAaTUCTUYECKW 3HAYMMO BbIlLe, YEM B MEpUOf
6—12 Mec U, B OT/INYME OT HEKOTOPbIX 3apybeXHbIX AaHHbIX,
npeBanMpoBana y XeHLuH. B 3Toi pabote He aHanuaupoBa-
1M aKTopbl, KOTOPblE MOIW Bbl 0Ka3aTb BMSAHWE Ha M30bI-
TOYHYK CMEPTHOCTb B NepBble 6 Mec nocfe BMeLLaTeNbCTBa.

Eweé B ofHOM uccnenoBaHuu, NpoBedEHHOM B T. Eka-
TepuHbypre [45], paHHbIE O YMCNe rOCMMTANU3MPOBAHHbIX
M CMepTHOCTW BblM MOSTyYeHbl C UCMOMb30BaHMEM MHGOP-
Mauuu U3 ouuUManbHOW CTAaTUCTUKM ropoja no nepesioMam
U coobLieHni Bpayel MepBUYHOTO 3BeHa. ViccnepoBaHue
npoBoauny B TedeHune 12 Mec, 3adukcuposaHo 208 cnyyaes
(52 MyuMH 1 156 eHWMH), 1 TonbKo 37,0% 3TuX naumeH-
TOB ObIM rocnuTanuanpoBaHbl. OcTanbHble NaumeHTbl 11bo
He obpaLuanuch B cTaumoHap (n=57), nnbo uM bbino oTkasaHo
B rocnutanusaumu (n=74). U3 uncna rocnmMtanmampoBaHHbIX
N1, onepaTuBHOe JieyeHune BbinosiHeHo y 12,5% (n=10). 06-
Lasn neTanbHOCTb B TeyeHue 1 roga nocne nepenioMa cocta-
Buna 41,4%. 3To uccnenoBaHue, TaK Xe, KaK W UccnefjoBaHue
B . KemMepoBo, uMeno psag, orpaHuyeHuin (He BO Bcex Cyyasx
AMarHo3 CTaBu/ TPaBMaTtosior, 0TCYTCTBOBAIM PEHTIEHOBCKUE
CHWUMKM), HO TEM HE MEHEE YCTaHOBJIEHHbIE [JaHHbIE O CMEpT-
HOCTM Yepe3 1 rof B 3TUX FOPOLax OKa3aluChb OYEHb BbICO-
KUMU W COMOCTaBUMBIMU.

MHoroueHTpoBOE MCCeA0BaHMe M0 U3Y4eHUI0 CMEePTHO-
ctv ot [MMOBK y nuu, ropoackoro Hacenenus ctapwe 50 ner,
BbiNosHeHHOe B 1997 rogy B pasnuuHbix pernoHax Poccum
C OLLEHKOI YPOBHA CMEPTHOCTU Yepe3 24 Mec, N0O3BOUNO
BbISIBUTb pa3bpoc AaHHbIX 0bLwen cMepTHocTH oT 31,6 oo
63,6% [49]. WccnepoBaHue npoBOAMAM B 6 LEHTpax:
Wprytcke (n=172), fApocnasne (n=133), ExaTepuHbypre
(n=193), InektpocTanm MockoBcKoii 06n. (n=37), XabapoBcke
(n=112). ABTOpbI OTMETUNK, YTO HanbOsIEe YaCTbIM XUPYPru-
YECKWUM BMELLIATENbCTBOM Y MALMEHTOB OCTAETCA CKENETHOE
BbITKeHMe (31,2%), B TO BpeMs Kak [oNis 0CTEOCHHTE3a
coctaeuna 17,3%, sHgonpotesupoBanus — 7,1% cnydaes.
06HapyeHo, YTO B LIEHTpaX C BbICOKOW OMEepaTMBHOM aK-
TMBHOCTbIO Habnofanack bonee HU3Kas Kak bnuxainwas,
TaK W 0TAaNEHHas netanbHocTb. CBA3b TMNaA BMeLLaTeNbCTBa
1 CMepTHOCTM He OLeHMUBanM.

HW3Kui ypoBeHb XMPYPrUyecKoi MOMOLUM W CepbE3Hble
nocnefcTBUs NepesioMa 3ToW JI0Kanu3auuy aBTopbl CBA3bI-
BaloT C OTCYTCTBMEM B CTPaHe CTaHAAPTa OKa3aHUs MOMOLLY
TakMM naumeHTaM, a Poccus, Ha OCHOBaHMM MONYYEHHbIX
LaHHBIX, Oblna 0THECEHA UMM K CTPaHaM C BbICOKMM YPOBHEM
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netanbHbIx ucxopos npu MMOBK y MyxumH u cpepHum —
y XeHwwmH [50].

Brutoyenne B Mogenb yxopa nocne [MOBK tepanuu
0CTeonopo3a — HanpaBeHns, UHULMMPOBaHHOTO Mexay-
HapoAHbIM GOHLOM ocTeonopo3a ewé B 2012 rogy — umeer
CBOEVA LieSIbio He TONbKO NpOQUIaKTUKy NOBTOPHbIX Nepeno-
MOB, HO U1 MOBBbILLIEHWE YPOBHS BbIXXUBAEMOCTU. YcTaHoBMe-
HO, 4TO Ha3HaueHue feYeHNs 0CTEONOpO3a B paHHEM noche-
0MepaLMoHHOM Mepuofe yiydLaeT o6LUyl BbKMBAEMOCTb
B CPaBHEHUM C TEMM NauMeHTaMM, Y KOro 3T0T MPOTOKON
He ucnonb3oBanu: 598,02+235,59 vs B 568,51+260,47 pHel
cooTBeTCTBeHHO (p <0,01) npu MowHocTn 95% (xoTs cHMMe-
HWA pUCKa NOBTOPHBIX MEPENIOMOB MpU 3TOM He 3auKCUpo-
BaHo) [19].

3AKJIOHYEHUE

MMOBK — 3710 04eHb cepbE3HOE COBbLITHUE ANs MOXKMIbIX
MaLMeHTOB, KOTOPOE He TOSIbKO M3MEHSET XM3Hb, NILLIAET UX
1 6e3 Toro noTeHUManbHo ocnabieHHoN caMoCTOATENBHOCTH
M aKTMBHOCTM, HO M MOBBILLAET PUCK HACTYM/EHUs CMepTW.
Mpu4éM cBA3aHO 3TO He TONBKO C BAUAHWEM Ha PUCK HaCTy-
MAeHUst CMEPTM OT COMYTCTBYHOLLMX 3aboneBaHWi, KOTopble
XapaKTepHbl Ans NOMYNALMM C NepenoMamu LLeiikn beppa,
MOCKOJIbKY MOXWNOM NaLMeHT — 3T0 JINLO C TUMMYHOM re-
pVaTpUYECKOM MHOXECTBEHHOM NaTONIOTMEN B COYETAHUM
c Bo3pactoM >70 neT. B nepBbIii rof nocne nepenoMa us-
BbITOYHAs CMEPTHOCTb Y TaKMX NALMEHTOB YaCTUYHO accoLM-
upoBaHa ¢ cobbiteM camoro MMOBK u ycnoeusMm okasanus
MEJMLMHCKOM noMoLm. CHUXEHMe CMEPTHOCTM W ynyulue-
HWe KOHeYHbIX pe3ynbTatoB nevenus MMOBK y nuy craplumx
BO3pacTHbIX rpynn TpebyeT yueTa BCex BO3MOMHbIX MOAUPU-
LMpyeMbIx (haKTOpOB, CBA3AHHBLIX C CaMMM COBbITMEM nepe-
1I0Ma, B TOM YuCAe TOro, YTO NepesioM NPOMCXOAMUT Ha (oHe
0CTe0nopo3a, a TaKXKe 3aBMCUT 0T Hayara JieyeHus ocTeono-
po3a B paHHEM Moc/eonepaLyroHHOM Nepuose.
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3MbonMsauma apTepu B KyNnUpoBaHUM
CYCTaBHOM M OKOJIOCYCTaBHOMN 60nu:
Kak, korpaa u y koro? 063op nutepatypbl

K.M. Megxupos', M.B. Mapwumkos?, J1.M. Tunsbypr', 10.C. Conosbés', U.M. Yikaxos?

! loMofe10BCKas LieHTpanbHas ropofickas bonbHMua, [loMoaenoso, Poceuiickan Menepaums;
2 MOCKOBCKWIA FOCY/1apCTBEHHBIN MeIMKO-CTOMATONOrMyeckuil yuusepcuteT uM. A.W. Esgokumosa, Mocksa, Poccuiickas ®eaepaums

AHHOTAUNA

B cTaTbe ocBeLLeHbl pe3ysibTaTbl UCMO/b30BaHWsA 3MO0M3aLMKM BETBEN NOAKONEHHON apTepuh KaK MHHOBALMOHHON Me-
TOLMKM, NPUMEHSIIOLLIENCS B KAYECTBE JIEYEHUS! HEKYMMPYEMOT0 CTaHAAPTHBIMU KOHCEPBATMBHBLIMM Cocobamu 60/1eBoro CUH-
ApOMa Npu 0CTe0apTpo3e KoneHHoro cycraea. Llenb pabotbl — onpepennts apdeKTUBHOCTL M Be3onacHoCTb aMbomM3aLmm
BETBEI NOAKONEHHOM apTepuu B NeyeHuu 60neBoro cMHApoMa Npu ocTeoapTpose. BbibpaHbl ccneAoBaHUs ¢ MPUMEHEHUEM
3MB0/M3aLMM NPU Pa3NIMYHBIX CTEMEHAX FOHApTPO3a, B NPOaHaIN3WUPOBaHHbIX UCTOYHMKAX OLIEHKY pe3ynbTaToB MPOBOAMMM
no wkanam BALL (Bu3yanbHas aHanorosas wkana) ¥ WOMAC (Western Ontario and McMaster University Osteoarthritis Index).
ABTOpbI OTMETWM YNyYLLIEHWE NOKa3aTeNei Y NaLMeHTOB MO 00eMM LUKaMaM, TakKe YCTaHOBJEHbl He3HAUUTENIbHbIE OCNOX-
HEHMsl, KyNMPOBaHHble CaMoCTOATeNbHO. IMBONM3aLMA BETBEW NOAKONEHHON apTepUK SBNSETCA NEPCNEKTUBHBIM U 3 deK-
TMBHbIM METOA0M feyeHus B 6opbbe ¢ 60sbl0 MpY 0CTe0apTPO3e KOSIEHHOMO CYCTaBa Pa3iuYHbIX CTEMEHEN TAXECTU. TakoKe
NPV BbINOJIHEHUW NPOLIEAYPbI HE BbIABNIEHO CEPbE3HBIX OCMOXHEHMIA, YTO AenaeT eé be3onacHom.

KntoueBble cnosa: HeoaHrnoreHes; aMbonu3aums BeTBel apTepuit; leYeHne CycTaBHOI M OKosocycTaBHo 6onu.
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Embolization of the arteries in the relief
of joint and near joint pain: how, when and in whom?
A review

Kamal M. Medjidov', Mikhail V. Parshikov?, Leonid M. Ginzburg',
Yuri S. Solov'yev', Ibragim M. Uzhakhov?

! Domodedovo Central City Hospital, Domodedovo, Russia;
2 Yevdokimov Moscow State University of Medicine and Dentistry, Moscow, Russia

ABSTRACT

This paper presents the results of embolization of popliteal artery branches as an innovative technique to treat pain syndrome
not relieved by standard conservative methods for osteoarthritis of the knee joint. The study aimed to evaluate available data
on the efficacy and safety of popliteal artery branch embolization in the treatment of pain syndrome in osteoarthritis. Relevant
studies on the use of embolization at various degrees of gonarthrosis were analyzed. The results were evaluated using the
visual analog scale and Western Ontario and McMaster University Osteoarthritis Index. The performance of patients improved
based on both scales, and minor complications resolved on their own. Embolization of the branches of the popliteal artery
with insufficiency is a promising and effective treatment method for patients with pain due to osteoarthritis of the knee joint of
various degrees, and no serious complications have been identified in the procedures, making it safe.

Keywords: neoangiogenesis; embolization of arterial branches; treatment of articular and near-articular pathology.
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OB30PHI

OB0CHOBAHUE

OcTe0apTpo3 KOMIEHHOr0 CyCTaBa — 3T0 PacnpoCTpaHEH-
Hoe 3aboneBaHue, 0cobeHHO YacTo BCTpevaloLieecs Y fo-
Aeii noxwunoro Bo3pacta. C KaxabIM roaoM nosiBnseTcs BCE
bonblue WL, CTpafatoLmX 3TOW NaToNOrMeN, YTo 06bACHS-
€TCS YBENMYEHNEM NPOLOSIKMTENBHOCTU XM3HU, @ TAKKE No-
BbILLEHWEM MHEKCa Macchl Tena [1].

Bonb — oauH 13 Hanbonee 3Ha4MMbIX CHMMTOMOB OCTEO-
aptpo3a [2, 3]. CywlecTBylT pasnuuHble METOAMKM Jieve-
HMS 0CTe0apTpPO3a KOJIEHHOTO CYCTaBa, KaK KOHCEpBaTUBHbIE
(K npuMepy, HecTeponaHas NpPOTUBOBOCNANUTENbHASA Tepanus,
neyebHan dm3ndeckas KynbTypa, GuanoTepaneBTUHECKOE fe-
uyeHue, NMPUMEHEHME XOHPONPOTEKTOPOB, BBEAEHWUE BHYTPUCY-
CTaBHO MpenapaTtoB rMapynoHoBoi KucoTsl, PRP-Tepanus, uc-
Mosb30BaHKe FIOKOKOPTUKOCTEPOMAOB), TaK U XUPYpPriudecKue
(apTpoCKONMYEeCKME CaHaLMW, KOppPUIVpYIOLLME OCTEOTOMMM,
3HAoNpoTe31poBaHMe cycTasa). KoHcepBaTWBHbIE TepaneBTu-
YecKMe KOMI/IEKChI MOPOM OKasbiBaloTcA HeahdeKTUBHBIMY,
B 0CODEHHOCTU NpY TSXKENBIX (popMax 3aboneBaHus, B TO BpeMs
KaK K XMpYpryuyeckuM MeTofiaM [,0MyCKaoTCS He BCe NaLMEHTH
B CBfA3U C TSXKECTbH) COMYTCTBYIOLLMX 3a00MEBaHNM, a TaKke
Mo NPUYMHE TOro, YTO MHOTME NOMPOCTY MOPaIbHO He TOTOBbI
K MacLuTabHom onepauwm [4]. 3T obcTosTenbcTBa nobywaaioT
CMELMan1CTOB NPOAOCIIKATL MOMCK HOBbIX aKTyasbHbIX TEXHO-
JIOrU NeYeHNs aHHOW TSHKENOW NaTosorvm.

B nocrenHee Bpems nosBunmMch MybvKaumm o HOBOM Ma-
JIOMHBA3MBHOM XVPYPTUYECKOM METo[Ee KynupoBaHUS BHYTPM-
1 OKOJIOCYCTaBHOTO BONIEBOTO CUHAPOMA NPU FOHAPTPO3e NYTEM
TpaHCKaTeTepHOM 3MOONM3aLMK BETBE NOLKONIEHHON apTepuu.

Lenb paboTbl — no AaHHLIM NIUTepaTypbl NpoaHanm-
31poBaTh 3QGHEKTUBHOCTb TpaHCKaTeTepHOW 3Mbonm3aumm
BETBEW NOAKONIEHHOW apTepUM NpX 0CTE0aPTPO3€ KONEHHOM0
CyCTaBa, OLEHUTb €€ NepcreKTUBbl.

MET0/0J10r1s NOUCKA UCTOYHUKOB

B xome pabotbl, MCMOMb3ysi BO3MOMHOCTU WHTEPHET-
pecypcos PubMed (MEDLINE), eLibrary u Cyberleninka, Mbl npo-
BeNM 0630p [aHHbIX COBPEMEHHOW NUTEPATYpbI 33 NOCNefHWe
10 neT (c 2012 no 2022 rop), B KOTOPOM aHaNM3NPYOTCA TeX-
HUYeCKWe 0CODEHHOCTW U pesynbTathl 3MOOAM3aLMM apTepuii
Mpu rOHapTPo3e U Apyron OpTOMeAUYEeCKoN NaTonoruu.

MoncK ocyLLeCTBIAMM NO KITOYEBbIM C/I0BaM «HEOaHTHo-
reHes», «3Mbonu3auus BeTBeN apTepuii», «Ie4eHue CycTaB-
HOM 1 OKOJIOCYCTaBHOI NaToNorUmy.

B pabote ocBelleHbl 38 aKTyanbHbIX 0nybAMKOBaHHbIX
MCTOYHMKOB.

OBCYXOEHWUE

IMb6onu3aLmA Kak MeToq neyeHus

3MbonM3auMs — 3TO OAMH U3 METOA0B 3HLOBACKYNAP-
HOW XMPYPruW, HanpaB/eHHbli Ha NpeKpalieHne NUTaHus
ONpeAenéHHbIX TKaHeW, OpraHoB M CTPYKTyp OpraHusMa
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KpOBbI0. 3TOT ManouHBasMBHbIA MeTog Yyxe bonee 20 net
LUMPOKO UCMOMb3YHOT B PEHTFEHOXVUPYPrM B TaKUX Hanpas/e-
HWAX, KaK TMHEKONOUS, HEMPOXMPYPIUS, TOpaKabHas U ab-
LOMUHaNbHas XMPYpPrusl U Mpu pasnuyHbIX OMyX0NeBUAHbIX
0bpa3soBaHusX.

B Hauvane XXI B. nosBunucb nepBble NybnMKaumm
00 yCMewHOM NpUMEHEHWUN PEHTreH3H0BaCKYNAPHON 3M-
0onm3aumm y NauMeHTOB C OMyX0neBMAHbIMU 3aboneBaHm-
aMm Kocteid. J. Wathion u coasr. [5] B 2003 roay coobimnm
0 K/IMHUYECKUX pe3yfibTaTax 3HA0BacKynspHon IMbonm3aumm
Mo NOBOAY arpeccMBHOI aHEBPU3MATUYECKON KOCTHOW KUCTbI
B obiacT Tasa. ABTOpbI NOAYEPKUBAKOT MallONHBA3WBHOCTb
MEeT0/}a M He3HAUMTENbHYH MHTPAoMepaLMOoHHYI0 KpoBonoTe-
pto. Mocne 3H0BaCKyNAPHOI 3MBOM3aLMM NEPBOHAYabHbIE
HabMtoAeHNs N0 LaHHBIM KOMMNbIOTEPHOW TOMorpaduu noka-
321 yMeHblLeHWe 06BEMOB KOCTHOI KUCTbI U 0bpa3oBaHue
HOpMarbHOM KOCTHOM TKaHu B 06/1aCTU NopaXeHus.

F.M. Andreas u coasr. [6] B 2014 roay onybnukoBanm
pe3ynbTaThl BbINOJHEHHOW MMM 3HA0BACKYNSPHON 3Mbonu-
3aumm y 15-neTHew LeBoYKM ¢ aHeBpu3Mon Il rpyaHoro no-
3BOHKA. bbina nNpoBefeHa CeneKTMBHas 3HAOBACKYNspHas
3Mb0/IM3aLMa aHeBPU3MbI, OHAKO B TeYeHWe 8-MecsuHOro
HabnwopeHna 6onb B obnactn Thy y naumeHTku coxpas-
nacb. ABTOpbI NpUHANK peLleHne 06 oCyLLecTBIEHUN Mo-
BTOPHOI 3MboM3aLmm, nocnie KOTOpoi 6oneBoi CUHAPOM
KynupoBascsa U He 0TMevascst Becb CpoK (4 roga) Habnwo-
Aenus. MNpu atom bbina BoiBAEHA occUUKaLMA oYara no-
paxenus Th,. ABTOPbI NPULLNN K MHEHUIO, YTO TaKOI MeTOL,
neyeHus besonaceH u apheKTUBEH NpU NeYEHUU aHEBPU3M
MO3BOHKOB.

R. Guzman wu coasr. [7] B 2005 roay npeacTasunm pe-
3yNbTaThbl KIIMHUYECKUX UCCEe0BaHWA NO NpeLonepaLyoH-
HOW NOArOTOBKE MALMEHTOB C MeTacTaTMyeckuMm obpasoBsa-
HWUAMK B MO3BOHKAX [J18 YMeHbLLEHUS MHTPaoNepaLoHHO
KpoBOMoTepM 3a CYET aMbonmM3auum apTepuu, NUTaloLLel
onyxosib. 22 U3 24 NaumeHToB Obina BbINOSIHEHA 3MD0M3a-
LMs C MOSIHOM AeBacKynsapu3aumeid, eweé 2 60MbHbIM Obi1o
BO3MOXHO OCYLLECTBUTL TONIBKO YacTU4HylD 3MboNM3aLmio.
Y naumeHToB € MOMHOW [LeBacKynspu3aumeil CpefHas UH-
TpaonepaumoHHas KposonoTeps coctasuna 1900, ¢ yactny-
Hoi ambonmsaumeit — 5500 mn. Konnern coenanu BbiBOA,
YTO NpefonepaLuoHHas 3MBoNM3aumMs rUnepBacKyNsPHbIX
onyxonei 6esonacHa, 3pheKTMBHA, YMEHbLUAET UHTpaone-
PaLMOHHYI0 KPOBOMOTEPH W 0BneryaeT yaaneHue onyxosu.

0.N. Gottfried u coasrt. [8] B 2003 rogy ony6nukoBanu
CTaTbl0 Ha TeMy «IMBONM3aLMA OMyxonen KpecTuax. B Hei
C000LLAeTCs, YTO XOTA XMPYPrUMYECKOe BMELLATENbCTBO ABMS-
€TCA OCHOBHbIM METO[I0M fIeYeHUs MHOTUX OMyXOJien KpecT-
L, 3MbonmM3aums — 3T0 0YeHb BaKHbI MeTOL, NepBUYHON
1 LONOSHUTENbHOM Tepanuu. MaumeHTbl ¢ J0bpoKayecTBeH-
HbIMM 00pa30BaHUAMM, BKIIIOYAs aHEBPU3MATUYECKME KY-
CTbl KOCTEM M TUraHTOKIETOYHbIE OMyXOSW, OTpearvpoBay
Ha 3MO0/IM3aLMI0 UCHE3HOBEHUEM OCHOBHBIX KIIMHUYECKUX
CMMMTOMOB M OKOCTEHEHWEM MOpaXKeHWN. Mcnonb3oBaHue
3Mb0NM3auMM NpU MEepPBUYHON Tepanuu MeTacTaTUYecKux
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MOpaXKeHU NPUBOAMIO K Y/YYLLEHUIO HEBPOOrUYECKOM
K/IMHUYECKOW KapTWHbI, YMEHbLUEHUI0 pa3Mepa OnyXosi
W CHWKEHWMIO CTEMeHU MOBPEeXKAEHUS MO3BOHOYHOr0 KaHana
3a CYET 3aKYMOpKU COCYA0B, MUTAIOLLMX OMyX0NeBUAHOE 06-
pa3oBaHue, 3mbonochepamu, BCNeACTBUE YEro HacTynana
NOKarnbHas ULLIEMUA W 3aMyCKaCA NpoLecc anonTosa ¢ fab-
Heuwwen occudmKaLmeit NopaXEHHOro yyacTka. Takke ume-
I0TCA CBEAEHWUS O MOJSIOXKMTENIBHOM OMbITe MCMOJb30BaHUM
3MO0/IM3aLMM B KAa4ECTBE a[iblOBaHTHO Tepanuu 1S yMeHb-
LUEHMS UHTPaoMepaLMOHHOI KPoBOMOTepH, YTo crnocobeTsy-
eT obneruyeHnio pesekumn onyxonei. bonblwKHCTBO cneuy-
anUCTOB MPULLIM K 3aKJTHOYEHMIO, YTO IMO0AM3aLUMA CYHKUT
LLEHHbIM MEePBUYHBIM W JOMONTHUTENBHBIM METOL0M JIeYEHMS
MHOTMX onyxonei Kpectua. ObHapéxuBaloLLme pe3ynbTatbl
MPUBNEKIIM BHUMaHWE K 3TOM TEXHONOTMM W Bpayen ApYrux
cneumanbHocTel. Tak, opToneabl CTaau UCNONb30BaTh €€
npu anukoHaunute [9], apresvBHbIX Kancynutax, TEHAMHO-
bypcuTax, pesuCTEHTHBIX K CTaHAAPTHOM KOHCEpPBATWUBHOM
Tepanuu, B NIeYeHUM XpOHMYecKoro 6o0nieBoro cuHApoMa
B nieyeBoM cyctase [10]. OpHaKo Hanbonee YacTo eé cTanu
NPUMEHATb NPU AereHepaTMBHO-AUCTPOPUYECKUX Mopaxke-
HUSX KOJIEHHOrO CyCTaBa.

anMEHEHMe aMbonusauum B obnactu
KOJIEHHOro cyctaBa

TexHuka eMewamesiscmea

B ycnoBusx onepauvoHHON peHTreHOXUPYPIUYECKUX Me-
TOLOB AMArHOCTUKM W NleYeHUs NOL MEeCTHOW aHecTesueit
Npou3BOAAT MPOKON B befipeHHylo apTepuio, BBOAAT rena-
PUH M yCTaHaBMBaOT KaTeTep. [py NOMoLM KOHTPACTHOro
BELLECTBA BbIABMAKT BETBU MOLKOSIEHHOW apTepuu, B KO-
TOpble N00YepeAHO BBOAAT MUKPOKATeTep C Liesblo NoucKa
naTenor1yeckmn paspoclueiics cocyamctomn cetu. lNocne ycra-
HOBJEHWS HeobXoVMOV BETBM NOLKONIEHHON apTepuu B iNC-
TanbHylo €€ YacTb BBOAAT MUKPO3Mbosbl 6O cycneHsuto
MMUMUHEMA W LnacTaTMHa 40 MOJIHOTO CTa3a KpoBM B AaH-
Hyto obnacTb. 100% TexHUYecKUM ycrnexoM ornepauum cumTa-
eTca abcontoTHas OKKJIIIO3MSA BCEX MaTONOTMYECKUX COCYAOB.
o OKoHYaHWM onepaumm KaTeTep yAansT 1 B 0bnactb Npo-
Kona bespeHHON apTepum YCTaHaB/MBAIOT [LaBALLYHO NOBA3KY
C Liefblo JoCTUKeHus remocrasa [11, 12].

B npoaHanuanpoBaHHbIX HaMW MCCNEAO0BaHUAX aBTOPbI
UCMonb3oBamM 1A 3MO0NM3aLMM CYCMEH3NI0 UMUMMHEMA
W uMnacTaTMHa, B KOTOPOW COAEpKaTcs HepacTBOpUMbIE
yacTuubl pa3mMepoM 75 MUKpoH () nnbo cneumanbHo nog-
roToBfIEHHbIE aMbonocdepsl anametpom 75-100 p [20-22].

Wmoau aHanusa danHelx numepamypel

C.J. Guevara u coasrt. [13] B 2014 romy npeactaBu-
NN pe3ynbTaTbl KIMHUYECKOTO WUCCNeL0BaHUSA NPUMEHEHUS
3HJ,0BACKYNIAPHON 3MO0NM3aLMM BETBEM MOAKONIEHHOW ap-
Tepun 10 naumeHTaM C peuuMAMBUPYIOLLMM TFeMapTpo30M
Mnocse TOTaNbHOr0 3HAOMNPOTE3MPOBAHNUA KOJIEHHOMO CyCTa-
Ba. Wccneposanue npooaunu ¢ 2009 no 2014 rop, cpeaHss
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NPOLOMKMTENbHOCTL  Nepuoaa HabnwaeHus cocTaBuna
545 pHeir. IMb0NM3aLMI0 OCYLLECTBAANM YacTULLAMW MOSU-
BWHMO0BOrO cnupTa. Y Bcex naumeHToB bbin gocturHyT 100%
TexHu4ecKui ycnex. locne 1-i npoueaypbl reMapTpo3 CTom-
KO KynupoBancs y 6 naumeHToB, 4 6onbHbIM noTpeboBanoch
MOBTOPHOE NPOBEAEHWE 3MDOM3aLMM B CBA3U C Pa3BUTUEM
peunamea. Y 3/4 60/bHBIX, KOTOPBIM HE0bX0AMMO BbIo No-
BTOPUTb 3MDOM3aLMIO, UMENUC CONYTCTBYHOLLME 3aboneBa-
HWS, AUCKPa3Ws KPOBU, MO0 OHW MPUHUMANW AHTUKOArYSISH-
Tbl B TEpaneBTUYECKUX Liensix. /13 ocnoKHeHuid y 2 naumeHToB
0TMeyanacb KoXHas MMrMeHTaums B 0611acTv KofeHHoro cy-
CTaBa, KOTOpast paspeLunnach Npy NOMOLLY KOHCEPBATUBHO
Tepanuu. ABTOpbI CLleNanu BbIBOA, YTO IMB0IM3aLms ABNSeT-
cs 6e30nacHbIM ManouHBa3MUBHLIM METOAOM JIEYEHUS CMOH-
TaHHOTO U pedpaKTepPHOro reMapTpo3a KONeHHOro CycTaBa
nocne ornepaTueBHoro BMeLlatesbetaa co 100% KAMHUMYeCKUM
pe3ynbTaToMm.

YcTaHoBMEHO, UTO B CHHOBWYM, NepUOCTEYM, Kamcyny cy-
CTaBa, MHbpanaTenispHyl0 XUPOBYK TKaHb U MEHUCKOBYIO
TKaHb NOCPEACTBOM HEO0BaCKY/SpU3aLyM NpopacTaloT nato-
NOTMYECKME COCY/ibl COBMECTHO C HEPBHBIMU OKOHYaHUAMM.
JIMbonm3aums BeTBel NOAKONEHHON apTepPUM Kak METOA Ky-
nupoBaHWs D0NEBOr0 CMHAPOMA NpefHa3HayeHa Ans BbisB-
NeHusl 3TOM NaTOMOMMYECKOMN CeTU C fallbHEeNLLEN e€ OKKIT0-
3ueii ambonocdepamun. B pesynbTate NPOMCXOAMT ULIEMUSA
naTonorMyeckon COCyAMCTON CETU W anonTo3 BOBJIEYEHHbIX
B npoLecc TKaHen [14-19].

Y. Okuno u coasr. [20] B 2014 rogy npeAcTaBuam CTaTbio
«TpaHcKaTeTepHas apTepuanbHas 3Mbonn3auus B KauecTse
NeyeHus MeuanbHoN 6onm B KONEHHOM CycTaBe Y naLyeH-
TOB OT JIEFKON [10 YMEPEHHOI CTEMEHM TSIKECTU OCTE0apT-
puTtax. Lenbio nccnefoBaHusa Bbino HalTu anbTepHaTUBHOE
neyeHne CTOMKOro 6071€BOr0 CMHAPOMA Ha OCHOBE ruMnoTe-
3bl 0 TOM, YTO NaTONOrMYeCcKas HEeOBACKYNAPU3LMA MOXKET
ABNATLCA UCTOYHUKOM bonu. MpuumnHa bonm npu ocTeoap-
TPUTE KONIEHHOTO CyCTaBa [0 CUX NOP OCTAETCS HESACHOW,
MOCKOJIbKY NOPaXKEHHBINA Y4aCTOK XpsALLA HE UMEET HEPBHbIX
BOJIOKOH. KpoMe Toro, UMetTcsa MUCcnesoBaHNs 0 HecooT-
BETCTBUW MEXAY KIMHUYECKUMU CUMNTOMaMU U PEHTIEHO-
NOrMYECKOW KApPTMHOM 0CTE0apTpO3a KOJIEHHOro CyCTaBa.
31 AaHHble YKa3blBalOT Ha To, YTO 6osb NpK 0CTe0apTpo3e
He 06s3aTe/lbHO BO3HWMKAET W3 [AereHepaTMBHOMO y4acTKa
UNW U3-3a NoTepu XpAla. IMbonusaums BeTBen NOLKOMNEH-
HOW apTepun — 3T0 TEXHMKA, 0CHOBAHHas Ha Te31Ce 0 TOM,
YTO HEOBACKYNAPM3aLIMs 1 POCT COMPOBOXAALLMX e€ HepB-
HbIX OKOHYaHWI MOTYT OKa3aTbCs UCTOYHUKOM XPOHUYECKOM
Bonm, 1 YTO OKKIIHO3MSA 3ITUX MATONOTUYECKUX COCYLL0B MO-
XKET YMEHbLUUTb TaKyt 6onb. B cBoei paboTe aBTOpbI ONK-
CbIBaOT KJIMHUYECKME UCCIIeL0BaHMS, MPOBEAEHHbIE C UIOHS
2012 no pekabpb 2013 ropa, B KoTopble bbLM 0TOOpPaHLI
14 NauMeHTOB C NEFKOM M YMEPEHHOW CTeneHblo nopaxe-
HWUS KONEHHOrO CycTaBa MO PEHTTEHONIOTMYECKON LUKane
Kellgren—Lawrence (K-L), pe3suCTeHTHbIX K KOHCEpBaTMB-
HbIM MeToziaM neyeHus. OLueHKY BblpaxeHHoCcTH boneBoro
CMHLPOMa NpOW3BOAMIM N0 BU3yasbHON aHaNoroBow LKane




OB30PHI

(BALL), a ¢byHKUMOHaNbHOCTb CycTaBa Ha NpeaMeT CKOBaH-
HOCTW U M3NYECKON aKTUBHOCTM OLLEHUBAM MO OMPOCHUKY
WOMAC (Western Ontario and McMaster University Osteo-
arthritis Index). UccnepoBaHue cyctaBa npoBOAUNM PEHT-
TEHONIOMMYECKU U C MPUMEHEHNEM MarHWUTHO-PE30HaHCHOI
ToMorpadum (MPT). 3Mbonn3aumm OblKM BbINOSHEHbI CO
100% TexHWM4eckuM ycnexoM. B npouecce HabnoaeHus o6-
LmMe nokasatenu bonesoro cuHapoMa no BALL u dyHKums
cyctaBa no WOMAC (6onb npu xoabbe, NOABEM M0 NECTHU-
Lie) 3HaYMTEeNbHO CHM3WAMCL Yepe3 1 Hep, a LOCTUTHYTHIN
3 eKT coxpaHACAa Ha NPOTSXKEHUM BCEro nepuoja uccne-
posaHus (19 mec). Takum 0bpasoM, onpefeNieHo, YTo TaKom
MeXaHU3M, KaK HeoBaCKynapu3aLms, MOXeT ABNATbCA 0f-
HWAM U3 UCTOYHMKOB OONIM B KONMEHHOM CYCTaBe, U YTO 3M-
Donm3aumsa 3TUX COCYLOB MOXKET NPUBECTU K YMEHBLLEHMIO
BbIpaXKEHHOCTM 60/1€BOr0 CMHApOMA.

Te e Y. Okuno u coasT. [21] B 2017 roay onybnuko-
Ba/M pe3y/bTaThl yKe bonee MacluTabHOro KIMHUYECKOro
uccnefoBaHus no onpegeneHnto adbdeKTMBHOCTM U Beso-
MacHOCTU TpaHCKaTeTepHOM apTepuasnbHoOl aMbonusauum
NPy rOHapTpo3ax JIETKOW UM CpefHel CTEMeHW TAXECTH,
YCTOMYMBBIX K KOHCEPBATUBHBIM MeTofaM nevyeHus. B uc-
CNefoBaHUM NPUHANW yyacTue 72 4yenoBeka, 23 M3 KOTo-
pbIXx 3Mbonm3upoBanu oba KoneHHbIx cyctaBa. 0TobpaHa
rpynna uccnepyembix 0T 1-i fo 3-i cTeneHn nopaeHus
Mo peHTreHonornyeckon wrane K-L. Mepuopn HabnoaeHuii
nponomkancs ¢ mona 2012 no mapt 2016 roaa. OuennBanu
COCTOSIHME CTPYKTYp cycTaBa npu nomowm MPT B Hauane
uccnefoBaHus u cnycts 2 roga. Kputepusamu BRIKYEHUS
NauMeHTOB B UCCNeL0BAHUE CITYXUIM MOPaXKEHHbIN ap-
Tpo3oM 1-3-it cTenenun no wkane K-L KoneHHbIn cycTas,
boneBoi CMHAPOM Ha NPOTAXEHMM =3 Mec, He Kynupye-
Mblii KOHCEpPBaTWUBHOI Tepanueii U NPeBbILLAIOLLIMIA OTMETKY
50 MM no BALL. OueHKy dyHKLMM CycTaBa TaKKe NpOMU3BO-
avnm no wrkane WOMAC (24 kputepus B OTHOLLEHMM 60/Kn
1 dyHKLMK cycTaBa). He BK/T0YanM NaLMeHTOB C JIOKaNbHOI
MHEKLMEN, 3N0Ka4eCTBEHHBIMU HOBOODPa30BaHMAMM, pac-
MPOCTPaHEHHBIM aTepOCKIIEPO30M, PEBMATOMIHLIM apTpu-
TOM W C paHee NpOBEAEHHBIMU ONepauMaMU Ha KOJIEHHOM
cyctage. IMbonmsaumio BeinoaHUM co 100% TeXHUYECKUM
pe3synbTatoM 88 nauueHtam B Bo3pacte oT 40 go 80 ner.
B kayectBe 3ambonmsupyloliero Matepuana 6bin BoibpaH
MMWMEHEM + LuacTaTH HaTpus M MUKpoambonbl Em-
bozene B cBA3M C HanM4MEM y YacTU NaLMEHTOB annepru-
UECKUX peaKuMil Ha aHTMBMOTMKK. [lpn BbINOSHEHMM Npo-
Lenypbl aHoMasbHble cocyabl ObiM 3aMeyeHbl B 0CHOBHOM
B NEPUAPTUKYNIAPHBIX MATKUX TKAHAX W 4acTo Habnoaanuch
B Hanbonee TpUrrepHbIX 061aCTAX KONEHHOrO CYCTaBa, B KO-
TOPbIX PEHTTeHON0rMYecKas KapTuHa 0CcTeoapTpo3a He co-
0TBETCTBOBAsA CUMMTOMaM. 3T0 NO3BOSINO0 NPELMONOXKUTb,
YTO MaTONIOrMYecKas HeoBaCKYNApW3aLMsa CYXKWIa UCTOY-
HUKOM bonn. MPT-uccnepoBaHue 35 KONEHHbLIX CYCTaBOB
yepes 2 rofa nocsie TpaHCKaTeTEPHOW apTepuanbHoin ambo-
NIM3aLMM NPOAEMOHCTPUPOBANIO YMEHbLLEHUE UITM UCHE3HO-
BEHWE NPOABEHWI CUHOBUTA, NpU 3TOM Oblna 0bHapyKeHa
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CTabunnsaumus CoCTOAHMSA M CTPYKTYPbI KaK KOCTHOTO MO3-
ra, Tak M rManuHoBoro xpswwa. Pe3ynbTatel nccnefoBaHus
noATBepAUNIM TMMOTE3Y 0 TOM, YTO MaTOI0rMYecKne COCyAbl
MOryT ABNIATLCS (haKTOpPOM BOCMANEHUs, a, CNeA0BaTeNbHO,
ObITb MpUYKMHOK BonK, M yTo 3IMOOAM3aLMA TaKMX COCYAOB
MOXET YMEHbLUUTb BbIpaXeHHOCTb 3TUX npoueccoB. bonee
TOro, aBTOPbl BbIABUHYAU NPELNONOXEHME, YTO 3MOOM-
3auus BeTBeW MOAKONEHHON apTepuu MOXET OTCPOUUTb
nporpeccupoBaHne Le(OopMUpYIOLLEro apTpo3a KOJIEHHOro
cycTaBa.

H.L. Sang u coaBr. [22] B 2019 rogy onybnuKoBanm fo-
knap «KnuHudyeckue pesynbTathl TpaHCKaTETEpHOW apTepu-
aNnbHOM 3Mb0NM3aLMM MPU XPOHUYECKON BOIM B KOJIEHHOM
CyCTaBe OT JIEFKOi 40 YMEPEHHO! N0 CPABHEHUIO C TSKENbIM
0CTE0apTPUTOM KOJIEHHOro cycTaBa». B HEM npefcTaBneHbl
AaHHble 71 3Mbonu3aumn BeTBeil NMOAKONEHHOW apTepuu
y 41 naumeHTa, 30 13 KOTOpbIX BMELLIATENbCTBO OCYLLECTBIIe-
HO Ha 060MX KoNeHHBIX cycTaBax. [pofomKUTeNbHOCTb UCCTe-
noBaHua — c uioHa 2017 no monb 2018 roaa. Ucnonb3oBanm
WMUWMUHEM + LMnacTatuH Hatpus. [na uccnefoBanus bbinu
0T0OpaHbl MaUMEHTbl C He KynupyeMblM KOHCEpPBaTUBHBIMMU
MeToflaMu1 NieyeHus 60NeBbIM CUHLPOMOM, UCMbIThbIBABLUME
bonb >3 Mec. Takke bonbHble 6bIM 0bCnefoBaHbl U pas-
JeneHbl Ha 2 rpynnbl o wKane K-L. 1-g rpynna nauueHTos
MMena NETKYIo U YMEPEHHYHO CTEMeHb NOPaXKEHWS KOSIEHHOTO
cycraBa (1-2-3- knacc no wkane K-L), 2-a — Taxeényto
cTeneHb (4-1 knacc no K-L). M3 71 KoneHHbIX CycTaBoB
59 6binn oTHeceHb! K 1-i4 rpynne, 12 — Ko 2-ii. BoipaeH-
HocTb 6boneBoro cuHapoMa oueHvBanu no BALLL. Y naumnenToB
1-¥ rpynnbl BblpaXKeHHOCTb BOIEBOT0 CUHAPOMA 3HAUUTEb-
HO YMeHbLUM/ACh, KIMHUYECKUIA pe3ynbTaT Obli JOCTUMHYT
Yepe3 3 Mec nocsie NPOoLeAypbl U CTOMKO 3aKpenneH. Y naum-
eHTOB 2-1 rpynnbl cpesHue 6annbl no BALL 6binm 3HaumTesNb-
HO CHWXeHbl B TeyeHue 1-ro Mec mocne TpaHCKaTeTepHoi
apTepuanbHoii 3Mbonu3aummn, 0AHaKo B AanbHeileM bone-
BOM CUHAPOM CTan ycunmeatbes. Cnycta 3 Mec cpefiHuii bann
no BALL nocTeneHHo yBenmuuncs 4o nepBoHavabHOM OLEeH-
Ku. ABTOpbI NPeSNOMOUIM, YTO HENPOLOMKUTENBHOCTb 3¢-
(eKTa 0T 3MboAM3aLMM Y 2-i TPYNMbI NALMEHTOB 3aBUCENa
OT CTEMeHM 0CTe0apTpo3a. Y HUX 0TMeyvanacb BblpayKeHHas
noTeps XpALLEBOW TKaHW, 4To crocobcTBoBano Henocpes-
CTBEHHOMY TPEHWI0 KOCTHBIX MOBEPXHOCTel Apyr 06 apyra,
TeM caMbIM Bbi3biBas 60osib. [To Mx MHeHUto, 310 0bCToATENb-
CTBO MOCNYXMWIO0 0CHOBHOW MPUYMHON HU3KOW 3 OEKTUBHO-
CTV 3MB0M3aLMM NPy BbIPaXKEHHOM 0CTE0APTPO3€ KOJIEHHO-
ro cyctaea. B.A. AHtunoB u coasr. [23] B 2019 roay npuwnu
K aHaNnornyHoMy 3aKJI04eHNHO: MO X AaHHBIM, 3Ta METOMKaA
3HAQYUTENbHO YNydLwaeT QYHKLMIO CYCTaBa U 3HAYUTENBHO
CHWXAeT MHTEHCUBHOCTb 60/1€BOr0 CMHAPOMA TOMBKO Y Na-
LIMEHTOB C IEFKOM M YMEPeHHON CTaauel NaToiornyeckoro
npouecca. To ke camoe noaTeepanin n M.H. Kosagaes u co-
aBT. [24], N0 MHeHMIO KOTOpbIX 3MboNM3aLMA BeTBEN NOA-
KOJIEHHOW apTepuu Npu roHapTpo3e — 370 IPhEKTUBHBIN
MasloMHBa3WBHbIN Cnocob KynupoBaHWs 60neBOro CUMHLAPO-
Ma Ha paHHUX CTagusx 3ab0NeBaHUsA, NPUYEM OCNOXHEHUS
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MPpW BbINOSIHEHUM [aHHOW METOAMKU KpaliHe PefKu U Mu-
HWManbHbl B CBOWX MposBieHusX. bonee Toro, oHa MoxeT
0Ka3aTbCA MEPCMEKTUBHONM anbTepHATUBOM XMPYPruYecKoMy
noaxofy U crnocobcTBOBaTb MPOLEHMIO MPOMEXYTKA Bpe-
MEHU [0 3HAOMPOTE3UpOBaHMA cycTaBa. B To e Bpems
L0 CErOAHSLLHEro HSA TEXHOMIOMUA 0CTAETCS MaloW3yyeHHOI
ANS NOHUMaHWSA BO3MOXKHOM Pov 3TOro cnocoba B JieyeHun
boneBoro cMHApoMa npu 0CTe0apTPO3e KONEHHOro CYCTaBa,
4TO U AIBNIAETCS €€ 0CHOBHBLIM HEA0CTATKOM.

S. Bagla v coagr. [25] pacLumpunmn noKasaHus K UCrosib30-
BaHWI0 onucaHHom MeToaumku. B 2019 rofy oHu npeacTaBuim
aHanu3 UToroB aMb0NM3aLMM FeHNKYNSPHOW apTepum Npu ne-
yeHun bonu B KoneHHoM cycTase y 20 nauMeHToB B Bo3pacTe
ot 40 po 84 net ¢ ocTeoapTpuToM 1-2—3-11 CTENEHM MO LUKa-
ne K-L ¢ be3pesynbTaTHbIM aHaMHE30M KOHCEpBAaTUBHOMO
neyeHus He MeHee 3 Mec. IMb0IM3aLMI0 NPOBOAMIN MUKPO-
aMbonamn 75-100 p co 100% TexHuueckum ycnexoMm. B pe-
3ynbtate cpepHuii 6ann no BALL ymMeHbwwmncs ¢ 7614 MM
Ha UCXOAHOM YpoBHe A0 29+27 MM Mpu 0CMOTpE Ha 6-M Mec
nocne BMeLuatenscra. Cpeghuin 6ann no WOMAC cHusun-
ca ¢ 6112 po 29+27 3a 310T e nepuoA. U3 ocnoxHeHun
y 13 naumeHToB 0TMeyYanach KoXHas NUrMeHTauus B obna-
CTU KOJNEHHOTO CyCTaBa, eLé y 2 YeNoBeK Oblia BbisBMEHA
MoJoLLBEHHas CEHCOMOTOPHas NapecTesus. YNoMsHyTble oc-
NOXXHEHUS KYNMPOBaNIUCh CaMOCTOATENBHO B TeYEHWe 2 Hef.
ABTOpbI MPULLAM K MHEHMIO, 4TO TpaHCKaTeTepHas aMbonu-
3auus BeTBeN MOAKONEHHOM apTepum — 3T0 Be3onacHbIi
W NMEPCMEeKTUBHBIA METOA JledeHns 6onm BHe 3aBUCUMMOCTH
OT CTereHW AereHepaTMBHO-AUCTPODUUECKUX W3MEHEHMI
B KOJIEHHOM cycTaBe. B gaHHOM uccneoBaHuy cpefiHee 3Ha-
4YeHue MHOeKCa Macchl TeNa NaLmMeHToB cocTaBuio 35 Kr/m?,
B TO BpEMs KaK B Npe/iblAyLLMX, KOTOpble Mbl aHaNM3MpOBanM,
OH 6bin1 paBeH 25 Kr/MZ, Ho 3T0 0BCTOATENLCTBO HUKAK He Mo-
B/IMANO Ha CTeNeHb W XapaKTep YMeHbLLEHWS BbipaXeHHOCTH
boneBoro cMHApoMa nocne BMeLLATeNbCTBa, KOTOpbIE COOT-
BETCTBOBAJM XapaKTepy W CTeNeHM BbIpaXeHHOCTU boneBoro
CMHIpOMa U bbinn conocTaBuMbl. TakKe HeobxoauMo oTMe-
TWUTb, YTO B aHANIM3MPYEMOM WCCIEL0BaHUM NPUMEHSIN TOJTb-
Ko amMbonocdepsl pasmepom 75-100 p B 0TAMuMeE OT ApYrux
paboT, rae Mcnonb3oBanu UMUMNUHEM + LIUNACTaTUH, HO U 3TO
TaKXKe He MOBJIUAMIO Ha UTOTW JieYeHus. Pe3ynbTaTbl aBTOPOB
3acnyuBaloT rnyboKoro aHanu3a B niaHe U3y4yeHus 3aBUCK-
MocTU 3 deKTMBHOCTY IMOONM3aLMM OT MHAEKCA Macchl Tena
W XapaKTePUCTUK NPUMEHEHHBIX 3MB0oN0B. OHAKO LEHHOCTb
MosyYeHHbIX AaHHbIX CHUXAeT KOPOTKUN CPOK HabmoaeHuns,
YTO He MO3BOJIET OLEHUTb MaKCUMarbHbIN 3 deKT onepa-
LMK, a TaKkKe HebOJbLIOE YMCNO NaLUMEHTOB M OTCYTCTBUE
KOHTPOJIbHBIX PYNM, B YaCTHOCTM, Fpynmbl niavebo.

lpoTMBONONOXHbIE pe3ynbTaThl noayyeHsl T.A. Van
Zadelhoff u coasT. [26], koTopbie B 2020 roay usyunnu
BAMAHME XapaKTepa NaToN0rnyeckux U3MeHeHNH B KOJeH-
HOM CyCTaBe B rpafaunn YMeHbLUEHWUS BbIpaXeHHOCTM bo-
NeBOro CMHAPOMA MpW MCMOJSIb30BaHUM TPaHCKaTeTepHOM
3MbonM3aLmMmM BEeTBEN NOAKONEHHOW apTepuu Npu roHap-
TPO3ax pasNUYHbIX CTeMeHel TsxecTu. B uccneposaHum
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NPUHANKN yyacTWe 54 nauueHTa C pasfIUYHbIMU CTaaus-
MW MOPaXXeHWS KONIEHHOro cycTaBa. KnuHuueckun ucxon
OLEHWBaNM B Hayane UccnefoBaHua M yepe3 6 Mec ro-
cne neyeHus. ABTOpbI NPULLK K BbIBOAY, YTO pa3nmyHas
cTeneHb NOpPaXEHHOCTU cycTaBa NPAMbIM 06pa3oM BaMseT
Ha cTeneHb yMeHblUeHnsa apdekTa. IMbonnsauus BeTBein
MOJKONEHHOM apTepum Kak cnocob KynupoBaHus 6oneBoro
CMHLPOMa WHTEPECHA TEM, YTO MOXKET ABNATbCA anbTep-
HaTMBHOM METOAMKOW LA MALMEHTOB C MOBbLILIEHHBIMM
PUCKaM¥ XMPYPrUYeCKOro NeyeHus u npu HeabdeKTus-
HOCTU KOHCepBaTUBHOM Tepanuu. Takke Oblno BbIABUHYTO
NPeanosioXeHNe 0 TOM, YTO OHA MOXKET MPUOCTaHOBUTb
nporpeccMpoBaHMe 0CTE0apPTP03a KOJIEHHOro CycTaBa.
MnocamMn MeToLMKM ABNAKOTCA BbINOHEHKE €€ Noj MecT-
HOW aHeCTe3Wel, MalOMHBA3WUBHOCTb, HU3Kas MHTpaone-
paLMOHHas KpoBOMOTEPS U MaSiIOYUC/IEHHbIE MPOTUBOMO-
Ka3aHus.

BbIBOAbl

B HacToswee Bpems natoreHe3 bomm npu Ledopmupy-
IOLLEM apTpo3e [0 CUX MOp OCTAETCA He [0 KOHLA U3y4yeH-
HbIM. CyLLLeCTBYIOT iaHHble psfa UCCNe0BaHUIA 0 HECOOTBET-
CTBMM KITMHWYECKUX [LaHHBIX 0CTEApTPO3a KOMIEHHOro CyCTaBa
PEHTTEHONOrMYeCKoi KapTuHe [27]. MpuumHoi 6onm MoxeT
ABNATbCA HEOBACKYNApMU3aLMsA B MArKME TKaHW KONEHHOro
cycTaBa. BbigBuHyTa runoTesa o ToM, YTO BHOBb 06pa30BaH-
Hble COCyAbl MOryT MOAEePVBaTb BOCTIANUTESBHBIN MPOLecc
B KOJIEHHOM CYCTaBe M CIyXWUTb UCTOYHMKOM B0NeBOro cuH-
apoMa [21]. Ha eé ocHoBaHMM MpefJioXeHa HOBas TaKTWKa
NeYeHUsi — WUCMOJIb30BaHUE apTepuasnbHoi 3Mbonu3aummn
BETBEN NOAKONEHHOW apTepuy, HaNPaBMIEHHOW Ha OKKIT03UH0
HOBbIX COCYZ0B.

lpoBeas aHanu3 MCTOYHWKOB IUTEPATYpPbl, MOXHO NOA-
YepKHYTb, UTO MHOTUE aBTOPbI YKa3anu Ha MosoXuTesNbHbIe
pe3ynbTaThl B BUJE YMEHbLUEHWUS BbIpaXKeHHOCTM boneso-
ro CMHAPOMa M YnyylleHUs QyHKUUM cycTaBa Npu npume-
HEHUM TpaHCKaTeTepHOW 3Mb0nM3auMuMKM BETBEN apTepuii
npu Takux 3aboneBaHuAX, Kak fedopMupytoLLmiA apTpos
KoNeHHbIX cyctaBoB [28-30], a Takxe Npu pasfnyHbIX
Kancynutax nnevesoro cyctasa [31, 32] v npu anuKoHAM-
nutax [33]. bonbluee uncno nybnaMKaumMin NOCBALLEHO 3M-
Bonusaumn BeTBEN MOLKONEHHOW apTepuy, UCCIefoBaHUS
NPOBOLAUNM NpU BCeX CTeneHax AedopMupyloLLero apTpo3a
KofieHHoro cyctaea [28-35]. bonblumMHCTBO aBTOpOB yCTa-
HOBMIM, YTO 3 hEKTUBHOCTL 3IMBONM3aLMM HaNpAMYH 3a-
BUCMT OT CTENEHU NOPAXEHHOCTM CycTaBa [22-24, 26]. Tak,
npu 1-2-3-i ctenenn pedopmupyiowiero aptpo3a no K-L
Habnoganu cToiKoe yMeHbLUeHWe BbIpaXeHHOCTH Bonesoro
CMHOpOMa B TeueHue 2—4 net, a npu 4-n ctenenm no K-L
Boneson cMHapOM KynupoBancsa B TeueHue 1 Mec ¢ nocne-
OYHOLLMM YCUIIEHWEM [0 HayanbHbIX NMOKa3aTenei Ha npo-
TaKeHun 3—-6 Mec [20-22, 26]. B To e BpeMs HeKOTOpble
uccnefoBaTeny He Habmoganu 3aBUCMMOCTY CTeneHun 3¢-
(eKTa OT BbIPaXKEHHOCTM AereHepaTUBHO-AUCTPODUYECKMX
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“3MeHeHun [25, 36]. M3 nnocoB AaHHOM METOAMKM Bce
creumManucTbl 0TMeYanu eé ManouHBa3WUBHOCTb, HE3HAYM-
TeNIbHOE YMC/I0 MPOTMBOMOKA3aHWN K MPUMEHEHUI0 U BbI-
MosIHeHWe mpoueaypbl Nog MecTHon aHectesumen [37]. Oa-
HaKO K TEXHOMOTMUK B LiENIOM, e€ BNIUSIHUIO Ha COCTOSHME
TMasMHOBOrO XpsLLa, CyOXOHAPaANbHBIX KOCTHBIX CTPYKTYP
1 OKOJIOCYCTaBHbIX MATKWX TKaHew y uccnefoBarteneli ocTa-
eTcA Hemano Bonpocos [38].

3AKJIKYEHUE

JIMbonM3aLma BeTBEN MOAKONEHHOW apTepuu KaK Me-
TOA KynupoBaHus b6oneBoro cuHipoMa npu gedopMupy-
loLleM apTpo3e KOJEHHOro CycTaBa OCTaBJISieT MOJOXM-
TeNIbHOE BreyaTsieHue. B To e BpeMs B HacTosLLee BpeMs
MeTOJMKa BCE eLUé 0CTaeTCA Manou3yyeHHO|, He peLue-
Hbl MHOTWME BOMPOCHI NPY €€ NPUMEHEHUH, @ pe3ynbTaThbl,
npencTaBfieHHbIe HayyHOMY co0bLLecTBy, MOKa Manoyuc-
neHHbl. 1ns bonee obwupHOro e€ BHeApPeHUS WU UCMOMb-
30BaHKA B leYeHUM 0CTe0apTpo3a TpebyeTcsa npoBefeHue
LOMOJIHUTENIBHBIX PaHAOMU3UPOBAHHbBIX UCCE[0BaHMIA
AN1A OnpefenieHns MakcuManbHOM 3G dEeKTUBHOCTU 3TOM
TEXHOOMMU KaK B MHTEHCUBHOCTW KynupoBaHMA boneBo-
ro CMHLPOMA, TaK M B NPOSOSIKUTENIbHOCTM MOJTYHEHHOr0
pesynbTarta.
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AHHOTALNA

Bo BcEM Mupe U B TOM uucne B Poccun oTMeyaloT yBenMYeHWe Yucia onepauuii o 3HAOMPOTE3VNPOBAHUI KONEHHbIX
cyctaBoB (IKC). MoBblleHMe KayecTBa MMMNIAHTOB, COBEPLUEHCTBOBAHWE TEXHOMOTMIA apTPONIACTUKU U HaKOMMIEHUe MpaK-
TUYECKOr0 OMbITa Y XUPYProB He MPUBEMN K CYLLLECTBEHHOMY CHUMEHWKO YacTOTbl Pa3BUTUS OCIIOXHEHMIA U HEYA0BNETBOPH-
TenbHbIX Mcxofos. HeratueHble nocneactsns 3KC onpefensioTcs Kak MHTpaonepaLm oHHo, Tak U B pasHble CPOKK nocneone-
pauuoHHoro nepuofa. 0630p NOCBALEH aHanM3y AaHHbIX MTEpaTypbl 0 YacTOTe M CTPYKTYpe OCMOXHEHWUWA apTpOMIacTUKM
KOJIEHHOr0 CycTaBa W MX MpUYMHaX B OTAANEHHbIE CPOKM MOCne onepauuu. B nocnepHue pecsatuneTus yBenuumnBaeTCs YMC-
NIEHHOCTb NaLMEHTOB, He YA0BNETBOPEHHBIX pesynbTatamu IKC. BMecTe ¢ TeM cBefleHUs 0 YacToTe U CTPYKTYpe OCIOXHEHUHN,
WX MPUYMHAX U O BO3MOXKHOCTSX MPEeLOTBPALLEHNS HEraTUBHBIX MOCNELCTBUIA OCTAlOTCA NPOTMBOpEUMBbLIMU. [pUCTanbHoe
BHMMaHMe CMeLManucToB NPUBNEKAKT OCNIOXHEHMS, TpebyloLmMe XMpYprieckoro fieyeHns. CaMbiM YacTbIM U3 HUX ABNISIETCA
nHbeKLMA 0bnacTn xupypruyeckoro BMeLuaTtenscTaa. [1o MHeHWIo bonbLUMHCTBa UccefoBaTenei, u3yyeHue npobseM, css-
3aHHbIX C MPOrHO30M U NPOGMNAKTUKON MHGEKLMM 0611aCTV XMPYPrUHecKoro BMeLLIATeNIbCTBA NPK apTPOMJIacTUKe KONEHHOro
CycTaBa, BeCbMa aKTyanbHo. B ocobeHHocTM 3To KacaeTcs rybokux nHbeKuMoHHbIX ocnoxHeHni nocne 3KC, koTopble npu-
BOAAT K rocnuTanu3aumm nauMeHToB B XMpYPrudeckue noapasfencHus nedebHo-npopunakTMYeckux YUpeXaAeHUn 1 K no-
BTOPHbIM OnepauusM. MHorve aBTopbl CMpaBeAnMBO MOMAratoT, YTO MMEHHO OCNOXHEHWUS! B PaHHEM NOCNe0nepaLMoHHOM
nepuoge BERYT K HEraTMBHbIM MOCNELACTBUAM B OTAANEHHbIE MOCNEoNepaLUmoHHble cpoku. OfHaKo faxe npu OTCYTCTBMM
OCNOXXHEHUI CPOK CNYXBbl UMMNIaHTa He Be3rpaHnyeH, U HeyaoBneTBOpuTENbHbIE pesynbTathl IKC oTMevatoTes 1 No Npuym-
He U3Hoca 3HaonpoTe3a. lybnmkaumm, KacatoLumecs NpexaeBpeMeHHOro unu HeobocHoBaHHoro npoBefeHus IKC Kak ofHoiA
W3 MPUYMH HEraTUBHBIX Pe3ysbTaToB JIeYeHUs 0CTE0APTPUTA, BCE Yallle BCTPEYAKOTCA KaK B 0TEYECTBEHHOW, TaK M B 3apybex-
Hol nuTepatype. MNpofonKaeTcs U OUCKYCCUs O MOKa3aHWAX M NPOTMBOMOKA3aHMsAX K apTPOMacTUKe KONMEHHOro cycTaBa.
MpencTaBneHHbIA 0630p NMTEPaTYpPLI MO3BOJSIET COPUEHTUPOBATLCA B COCTOSIHUM BOMPOCA Ha CErOAHSALLHMIA [IeHb.
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ABSTRACT

In Russia and globally, total knee arthroplasty (TKA) has been increasingly performed. The high quality of implants,
improvement of arthroplasty technologies, and accumulated practical experiences of surgeons did not considerably reduce
the frequency of complications and unsatisfactory operative outcomes. The negative consequences of knee replacement
are determined both intraoperatively and postoperatively. This review aimed to analyze the literature on the frequency and
complications of knee arthroplasty and their causes in the long-term postoperative period. In recent decades, the number
of patients who are not satisfied with TKA outcomes has been increasing. Moreover, information about complications, their
frequency, their causes, and possibilities of preventing negative consequences remains contradictory. Surgical treatment of
complications requires particular attention, with surgical site infections as the most common. Recent studies highlight the
important of evaluating surgical site infections during and after TKA, especially for deep infectious complications after TKA,
which leads to hospitalizations, and reoperations. To date, many studies have investigated early postoperative complications
leading to negative consequences in the long-term postoperative period. In addition, in the absence of postoperative
complications, the service life of the implant is limited, and unsatisfactory TKA outcomes were attributed to wear and tear
of the endoprosthesis. Domestic and international studies about premature or unreasonable TKA, as one of the reasons for
negative osteoarthritis treatment outcomes, are increasing. The discussion about the indications and contraindications for knee
arthroplasty continues. This literature review discusses the current state of this topic.

Keywords: total knee arthroplasty; complications; indications and contraindications for total knee arthroplasty.
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OB0CHOBAHUE

Kak B Poccum, Tak v B fpyrux cTpaHax Mupa peructpu-
PYHOT yBE/IMYEHME YMCTa OMepaLmii No 3HA0MPOTE3VUPOBAHMIO
KoneHHbIx cycTaBoB (3KC) [1-3], oaHaKo cyLlecTBEHHOro
CHVXKEHWS! YacTOTbl Pa3BUTUA OCIOXHEHWIA U HEYL0BNETBO-
puTenbHbix pesynstatoB 3KC MHorue uccnefoBatenn He OT-
MeyaroT [4-8].

B HacToslee BpeMsa CyLLecTBYeT MHOKECTBO CrMocoboB
leYeHns ocTeoapTpuTa KonleHHoro cyctasa. KoHcepBaTuBHble
MeTofbl MO3BONIAIOT JOCTUYb JKENAeMoro pesynbTarta fulb
Ha HayanbHbIX 3Tanax 3aboneBaHus, HO B AaNIEKO 3allefLLel
CTafuM NaTofnorMyecKoro npouecca Mx pesynbTaTMBHOCTb
HeBbICOKA. AKTUBHOE pasBUTUE XMPYPrUYECKUX METOAMK, UX
3QHEKTUBHOCTb M ObICTPLIA pe3ynbTaT AalT BO3MOXHOCTb
MoMOYb MUMNIMOHAM MaLMEHTOB BO BCEM Mupe [9-11].

Lienb paboTbl — npou3BecTu aHanu3 nybninKaumi, no-
CBALLEHHbIX OTAANEHHBIM pe3ynbTaTaM JfieYeHus NaLuneHToB
C OCTE0apTPUTOM KOJIEHHOT0 CycTaBa MeTOAO0M TOTaNbHOro
3HA0MPOTE3MPOBAHMS.

MET0/A0/10rMs NOUCKA UCTOYHMUKOB

MpoBOAMAM MOUCK AaHHbIX B OTKPBITBIX 3JIEKTPOHHbIX
0asax HayuHoii nutepatypbl PubMed (MEDLINE) u elLibrary.
MoucK ocyLlecTBAAAM NO CAeAyOWMUM KITHOYeBLIM CN0BaM
W CNIOBOCOYETAHUAM: «TOTaslbHOE 3HAOMPOTE3NPOBaHUE KO-
NIEHHOr0 CYCTaBa», «OC/IOKHEHUS», «Y[0BJIETBOPEHHOCTD
MaLMeHTOBY, «MOKa3aHMs / NPOTMBOMNOKAa3aHus K onepaLum,
«total knee replacement/arthroplasty», «complications»,
«indications / contrindications for surgery». [nyéuHa noucka
coctauna 19 net (c 2003 no 2021 rop).

Kpumepuu eKxsto4eHus ucmo4yHuKo8 8 0630p: NONHOTEK-
CTOBble CTaTbW C YKa3aHUEM KOHKPETHBIX KOJINYECTBEHHBIX
AaHHBIX.

Kpumepuu uckao4eHus: KIIMHUYeCKUe NpUMepbl U aHHO-
TaLumM [OKaL0B.

B utore nnsa aHanusa Hamu bbino otobpaHo 78 uctou-
HUKOB.

OBCYXOEHWUE

HeratuBHble nocnefcTBuA 3aMeHbl
KOJIEHHOro cyctaBa UMNJ1IaHTOM

MposBneHns oereHepaTMBHOIO MOPaXKEHWS KONEHHOMO
cycTaBa HabmoAaloT y KaXaoro 2-ro nauveHTa B Bo3pacTe
cTapLue 65 net v bonee yeM B 80% HabntoeHwi y au, cTap-
we 75 ner. lepBble NposiBNEHNS OCTEOAPTPUTA KOJIEHHOMO
cycraBa onpegenstotcsa y 6% numy ctapwe 30 net uy 15%
HacesleHWs B Bo3pacTe cTapLue 45 net [12].

TaKk, No JaHHbIM psfa aBTOPOB, CPeau BCEX OMOPHbIX
CYCTaBOB [ereHepaTuBHble MopaxeHus ¢ 6omblen ya-
CTOTOM XapaKTepHbl ANA KoneHHoro cyctasa. B CeepHon
AMepuKke 0KoNo 1 MIIH XMPYpPrdecKux BMeLLaTeNbCTB Mpu-
X0AMTCS Ha KoneHHble cycTasbl [13]. B Poccun Ha 100 ThiC.
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BbIMOJIHEHHbIX OMepaLyi N0 3HA0NPOTE3UPOBAHMIO CYCTaBOB
BMeLLaTeNlbCTBa M0 NOBOAY 3aMeHbl KOJIEHHOr0 CyCTaBa co-
cTaBnstoT >40% [14].

3a nocnegHue 30 neT 6bl10 NPEAOKEHO MHOMO HOBbIX
KOHCTPYKTUBHBIX PELLEHUA B CO3LaHUM MPOTE30B C UCMOJSIb-
30BaHMEM COBPEMEHHbIX AaHHBIX 0 61IOMeXaHuKe KOJIEHHOr0
cyctasa u npoegeHun IKC ¢ npuMeHeHMEM BO3MOXKHOCTEN
KoMrbtoTepHoW HaBuraumm [15, 16]. TpeboBaHWsA K KOHCTPYK-
LSIM NPOTE30B HaCTOALLEE BPEMS BKIIHOHAIOT:

 HeobxoaMMOCTb B MUHMMANbHON Pe3eKLMM KOCTHOM
TKaHW;

* [BWXEHMs B NPOTe3e A0MKHbI 0TBeYaTh boMexaHuKe
LBVIXXEHWUW KOJIEHHOTO CYCTaBa;

* LIS U3roTOBMNEHUS NPOTe3a LOMKHbI ObITb UCMONbL30-
BaHbl OMOMHEPTHbIE MaTEpUabl C HU3KUM Ko3dduum-
€HTOM TPEHWS U MUHUMAJIbHBIM CTUPAHUEM KOHTaKTU-
pytowmx nosepxHocten [17-19].

OCHOBHbIMW (haKTOpamMu, CMOCOBCTBYIOLLMMM Pa3BUTUIO
OCOXKHEHMI, HOMBLUMHCTBO OPTOMEAOB CYMTAKIT CIIOMKHYHO
TEXHWUKY BMeLLATeNbCTB, MPeAblayLuMe onepaLuy Ha KoJeH-
HOM CyCTaBe, HeJ0CTaToO4YHO 0TpaboTaHHOe BefeHNe BOMbHbIX
B nocneonepaumoHHoM nepuoge [20-22]. Takxe Ha TeyeHue
BOCCTAHOBUTENILHOrO MepUoAa U pesynbTaT apTponacTUKu
MOrYT BAIUATb CTENEHb TAXECTU U XapaKTep UMMyHo0r1Ye-
CKOW AMChYHKLMM, CO03AaBas NpeanochbUIKM AS pa3BUTMS
BTOPMYHOI MMMyHOCynpecck. Bcé 3To npuBoawT K passuTmio
paHHMX (THOWHO-CENTUYECKNX) UMK MO3AHMX (acenTUyecKoe
pacLuaTbiBaHWe KOMMOHEHTOB 3HA0MPOTE3a) Nocneonepauy-
OHHbIX OCNOXHeHW# [23, 24]. AcenTnyecKas HecTabunbHOCTb
nocne 3KC, no MHenunto R.S. Namba u coasr. (2013), ocHo-
BaHHOMY Ha OMbiTe NMPOBEAEHNUS apPTPOMIACTUKM KOSIEHHOrO
cyctaa y 64 017 naumeHToB, NPUBOLMUT K PE3HAONPOTE3N-
poBaHuio B 826 (1,3%) cnyyaes [23].

WHTpaonepaumoHHble ocnoxHenus 3KC obycnosnebl,
KaK npaBuio, HeLOCTaTO4YHbIM MIaHMPOBAHWEM OMepaTuB-
HOro BMeLLaTeNbCTBa, KBanMduKaumen xupypra, nepesioMom
MblILLeNIKOB 6eapeHHoi 1 bonbluebepuoBoi Koctu 1 ap. [5,
25]. B nocneonepaumonHoM nepuoge nocne IKC takKe MoryT
BO3HMKATb OC/IOMXHEHMS: UHEKLMA (PaHHAS MM NO3AHSS,
MOBEPXHOCTHAA MM rNyboKas), CMeLLEeHe NpoTe3a, OKOJo-
CyCTaBHble MepenoMbl, reMaToMbl, HEBPUT, TPOMBO3IMBoMS,
M3HOC MOAM3TUNEHA U Ap. [26]. B paHHeM nocneonepaumoH-
HOM nepuoge npeobnagalT WHAEKUMOHHbIE OCOKHEHNS,
B MO3AHEM — acenTUyecKas HecTabunbHOCTb KOMMOHEHTOB
MpoTe3a, KOHTPaKTypbl, NepesioMbl KOCTU B MECTE KOHTaKTa
C NpOTE30M, U3HOC KOMMOHEHTOB MPOTe3a, CUHOBMTHI [27].

HectabunbHocTb MMNNAHTa

OfHWMM M3 caMbIX YacTbIX OCIOXHEHUI OTAaNEHHOMO ne-
pvoga nocne 3KC sBnsetcs HecTabunbHOCTb mpoTesa. Ya-
CTOTa acenTMYecKon HecTabubHOCTM UMMNaHTa yBeNnYMBa-
eTcs co BpeMeHeM, ocobeHHo nocnie 10 nieT MMNnaHTaLum.
CniycTs 310 BpeMs NoA0GHbIE OCOXHEHWS 06HapyXuMBalT
y 8% OonbHbIx [28]. AHanu3 «BbixuBaeMocTu» 11 606 npo-
TE30B KOJIEHHOro cycTaBa B KnmHuKke Meito (CLLA) nokasan,

319



320

REVIEWS

uto cnycts 10 net xopolwme pe3ynbrathl 0TMevakoTcs B 91,
yepe3 15 — B 84, yepe3 20 — B 78% cnyyaeB. Y 60MIbHbIX,
BO3pacT KoTopbix 6bin <55 net, yepe3 10 neT «BbiKMBa-
Hue» npoTe3oB coctaBnsno 83%, Toraa Kak y nauueHToB
ctapwe 70 net — 94%. lpoTe3bl Ha LeMeHTe yepe3 3TOT
NepuoA BPEMEHM COXpaHANIM QYHKUMOHWUpOBaHWe B 92,
TOrfa Kak becuemeHTHble — B 61% cnydaes [29]. M.A. Mont
1 COaBT. NPUBOLAT NPOTUBOMOOXKHbIE LaHHbIE: MALMEHTHI,
KoTopbiM npoBoamtca ToTanbHoe 3KC ¢ LeMeHTUpoBaHMEM,
MoryT 6biTb MoJBepXeHbl PUCKY Bosee HU3KOW «BbiXKMBae-
MOCTM» UMMNaHTOB 1 bonee BbICOKOW YacTOTbl peBU3UIA W3-
3a pacnpoCTPaHEHHOCTM HECTAbMIBHOCTY UMMJIAHTOB B 3TOH
Koropte [30].

TpoMboambonuyeckue 0CNoKHeHUA
U KpoBonoTepsA

ApTponnacTika KoeHHOro CycTaBa, Kak 1 Apyrie KpynHble
BMeLLIATeNbCTBA HA HUMHWX KOHEYHOCTAX, CO3LAET PUCKM pas-
BUTHS TPOMOO3MBOIMHECKUX OCNOKHEHUA. TPOMBO3 ryboKKxX
BEH HUXHUX KOHEYHOCTEM, M0 [aHHbIM Pa3/iNyHbIX creumuanv-
cToB, BepudmumpytoT y 9-64% naumentoB. MHorve aBTopbl
cuuTaloT, uto TpomboTtndeckue ocnoxHenus nocne IKC no-
BbILLAIOT PUCK PasBUTUS HEYLOBNETBOPUTESbHBIX (YHKLMO-
HasbHbIX PE3yNbTaToB U 06YCNOBAMBAIOT CHUKEHWE KauecTBa
JKU3HM B OTAANEHHbIE CPOKM nocnie onepauw [31, 32].

Take cnepyeT 0TMeTWUTb, YTO 3HAOMPOTE3UPOBaHME
MOXET OC/OXHUTLCA KPOBOTEYEHWUAIMU Pa3fIMYHON CTene-
HW TAXECTU C pa3MepoM KposonoTepu fo 20-40% obbema
umpKynupytowwen Kposu [33]. o [aHHBIM HEKOTOPbIX MC-
cnepoarteneid, kposonoteps npu 3KC MoxeT cocTaBnaTth
570-2500 mn [34].

PesynbTaTbl apTPONIaCTMKW KOIEHHOTO CyCTaBa HaXoAAT-
CA B NpAMOW 3aBMCMMOCTU OT psAfa QaKTopoB, K KOTOPLIM
OTHOCATCS BO3PAcCT MauMeHTa U MHAEKC Macchl Tena (UMT),
HalM4me OCTOXHEHWN, CTENeHb BbIpaXKEHHOCTU COMYTCTBY-
IOLLel MaTonoruy, AIUTENbHOCTb 0XMAAHWUA 3HA0MPOTE3N-
POBaHWSA, a TaKXKe TUN 3HLOMPOTe3a, cnocob ero Gukcaumm
u np. [35-37].

3aBUCMMOCTb OC/IOMKHEHUA OT BO3pacTta

HeKoTopble creumanucTbl CYMTAOT, YTO Y JIUL, CTapLUMX
BO3pacTHbIX rpynn (>75 nieT) B cpaBHeHWM ¢ boniee Monoabl-
MW BOMbHBIMM (<65 NET), HECMOTPSA Ha YalLle 0TMeYaloLLyHCS
COMYTCTBYIOLLYIO MAaTONOrMI0, 3HAYUMbIX Pa3NUymiA B YacToTe
pe3upyansHon bomm 1 nokasatensx GYHKUMW onepupoBaH-
HOro cycTaBa He oTMevaeTcs [38].

B uccneposanuax J.F. Maempel u coaBT. noKasaHo,
yTo Yy nauueHToB B Bo3pacTe 80 net nocne nepeuyHoro IKC
npoucxoamuT Boniee BbIpaXKEHHOE YIyulLEHWe nocneonepa-
LMOHHbIX MOKa3aTtenei GyHKUMW cycTaBa, Aucabunmrtaummn
M KayecTBa JXMU3HW, 0COBEHHO MoBcefHEBHOTO KoMdopTa
M MHTEHCMBHOCTM Bomu, YeM y naumeHToB Honee Monoforo
Bo3pacrta [39].

[locTaTo4HO BBICOKYH 4acToTy HebnaronpusiTHbIX WC-
X0[0B MEPBUYHOM apTPONNacTMKM KOJIEHHOTO CyCTaBa
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y 661 naumeHTa cpenHero (oKono 54 net) Bo3pacta Habnio-
panu J. Parvizi n coasr.: bonee yeM y 1/3 npooneprpoBaHHbIX
coXpaHunmch 601eBoM CUHAPOM, OTEYHOCTb CYCTaBa, LLEMHOK
B HEM Npu ABIKeHUAX; bonee yeM y 40% naumeHToB 3admK-
CMpOBaM KOHTPaKTYpy cyctasa [40].

B npyrom uccneposatum 136 naumeHTOB TaKXKe CPeAHero
(o 60 neT) Bo3pacTa yCTaHOBIIEHO, YTO YPOBEHL YAOBNETBO-
PEHHOCTM XMPYPrUYECKUM NIeYeHWEM COCTaBNsET Bcero 68%
[41]. B cBAi3K C 3TMM NOKa3aHWA K NepBUYHON apTPONIacTUKe
KONIEHHOT0 CyCTaBa Y MOMIOAbIX W/UIK aKTUBHBIX NaLMEHTOB
HY)XAAI0TCA B KoppeKumu [5, 42].

Bbicokui uHaeKc Macchbl Tena
KaK NpeuKTOp 0C/I0XKHEHUM

OcobeHHbIN MHTEpEeC ANs UCCNeaoBaTeeil Npy apTponna-
CTUKe Ta306eApEHHOr0 M KOSIEHHOr0 CycTaBa NpeACTaBnsioT
MaLMeHTbI C 0XMpeHneM. bonbLUMHCTBO aBTOpPOB co06LLAT
0 Hey[O0BNEeTBOPUTENbHbIX pesynbTaTax $YHKLMOHMPOBAHMS
MMMaHTa, a TaKKe 0 BbICOKWUX PUCKaX MoCNeonepaLmnoHHbIX
0CNOMHeHWIA npu UMT >40 kr/M? [43, 44].

BnuAHne ncMxoaMoLMoHaNbHOrO COCTOAHUA
Ha pe3ynbTaTtbl 3HAONPOTE3MPOBAHUA

B uncne daktopos, noteHuupytoLLmx HebnaronpusTHble
pe3ynbTaTbl, He06X0AMMO TaKKe 0TMETUTL NPOBSIEMBI B NCU-
X03MOLMOHA/NbHOM COCTOSHUM BoMbHBIX [45, 46]. MaumeHT
C BbICOKVM YPOBHEM MpefonepaLyMoHHOl TpeBOrv 1 fenpec-
cUM CYOBEKTUBHO MOTYT YyBCTBOBATb OTCYTCTBME YAYYLLEHUS
(YHKUMM cycTaBa Mmocne 3HAONPOTE3UPOBaHUA, XOTS 06b-
EKTUBHO MOKasaTeNi (YHKUMM OMEepuMpoBaHHOrO CycTaBa
Y HWX MPaKTMYeCKU MOEHTUYHbI TAKOBbIM B KOHTPOJIbHOV
rpynne [47].

B cBoto o4epedb, QYHKUMOHANbHLIA pesynbTaT ap-
TPOMNACTUKYM KOJIEHHOr0 CycTaBa BNIWSIET HA COCTOSHWE
OMOpPHO-JBMraTeNlbHOW CUCTEMBI U, B YaCTHOCTH, QYHKLMIO
KOHTpNaTepanbHOW HUXHeN KoHeyHocTu [48]. 3a 10 net
nocne apTponIacTUKM KONEHHOTO CycTaBa YMCNO DOMbHBIX,
HYXAIOLWMUXCA B 3HAOMPOTE3UPOBAHUM KOHTpJIaTepasbHOro
KOJIeHHoro cycTaBa, aocturaet 40% [49].

HeynoBneTBOpEHHOCTb NaLueHTa
pe3ynbTaTaMy apTpomniIacTUKK

CnepyeT MOMHUTb, YTO AdXe MpWU OTCYTCTBUM KaKMX-
7MB0 OCMOXKHEHWUIA NMAUMEHT MOXeET ObiTb He YLO0BETBO-
PEH UCXOAOM ApTPOMACTUKU M3-3a COXPaHeHUs 6oneBoro
CMHApPOMa, (U3NYECKO! AUCHYHKLMM, 3aBbILUEHHBIX 0XU-
[aHuiA pe3ysbTaToB, YTO MPUBOAMT K HU3KOI OLEHKE Kaye-
CTBA JKM3HM NMPU XOPOLIMX QYHKLMOHAMbHBIX pe3ynbTaTax
[50-52].

MpUHMMas pelleHre O NpOBELEHUM apTPONIacTUKU,
BpauM UCXOAAT U3 BOMbLIOrO YMcia GaKTopoB, YuMTbIBas
CTaAMIo MaToforMyeckoro NpoLecca, UHTEHCUBHOCTb 60-
NEBOr0 CMHAPOMa, CTeNeHb OTpaHUYeHUs XKU3HeAeATe b-
HOCTH, HaNMYMe 1 CTeneHb BbIPAXKEHHOCTU COMYTCTBYIOLLE
naTosiorvm, XesaHue Camoro naLmeHTa, ombIT XMpYpra 1 ero
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npeanoyTeHns u ap. MHorve U3 atux GaKTopoB ABNAKTCA
Cy6beKTMBHBIMY [53].

Mocne U3y4eHns IKOHOMUYECKO COCTaBJIAOLLIEN Onepa-
LiMA 3HLONPOTE3MPOBAHUS PAA, UCCNe0BaTeNei 3aKiounm,
UTO 3KOHOMUYECKas IPHEKTUBHOCTbL BMeLLATeNbCTBA A0CTH-
raeTcs JILLb Y NaLMEHTOB C KOHEYHOI CTaauel ocTeoapTpuTa
[54]. Cnocobbl OLEeHKM pe3ynbTaToB apTPONIacTMKK B HACTo-
flLiee BPeMS ABMIAKTCA HEOAHO3HAYHBIMU, YTO OMPeAeNseTcs
pa3nnumeM NoAXoA0B K MPOBEAEHMI0 BMELLATESbCTB, PasHbl-
MW TUNaMK NPUMEHSIEMbIX MMMIAHTOB, a TaKKe 0TCYTCTBUEM
06LLenpu3HaHHOro YHUBEPCANbHOro MeToa OLIEHKU pe3yb-
TaToB Neyenus (37, 40, 50].

060CcHOBaHHOCTb BbINONIHEHUA
JHAponpoTe3upoBaHuA

HekoTopble aBTOpbI A€NaKT aKLEHT Ha TOM, 4TO B Ha-
CTOSILLLEE BPEMS OTCYTCTBYHOT 06 BEKTUBHBIE KPUTEPUM MOKa-
3aHWV K 3HA0NPOTE3MPOBaHMI0 Npu ocTeoapTpuTe [5, 55-57].

K abconoTHbIM MeCTHbIM MpoTuBoMnoKasaHuam K 3KC
OTHOCST OCTPbI U XPOHWUYECKMIA MHPEKLMOHHBINA MpoLiecc,
a K OTHOCUTeNbHBIM — 06LLMpHbIe pybLbl B 06iacTu cycTaBa,
pe3Koe CHuKeHne GyHKUMM Mo, [58]. HecmoTps Ha nocTo-
SHHOE COBEPLUEHCTBOBAHME NPOTE30B Y 3HAUUTENBHBIN KIN-
HMYECKMIA OMbIT OPTONEAOB, A0 CeroaHsLWHero aHs y 3—12%
TaKkux 60SIbHbIX OTMEYAOTCA OCNOXHEHWSA B PaHHEM W N034-
HeM nocieonepalMoHHoM nepuoge [59, 60].

lMoKa3aHWs K 3aMeHe CyCTaBa WMMMIAHTOM QYeHb LUM-
poku. Tak, Hanpumep, B CLUA uucno HeobOCHOBaHHO Bbl-
MOJIHEHHbIX apTPOMNACcTUK KONEHHOro CycTaBa LOCTUraeT
1/3 obLiel YACNEHHOCTM KOHTWMHIEHTa NaLMeHTOoB, nepe-
Hecwmx IKC [61]. Pan uccneposatenein otMeyvatot, yto IKC
BbINOIHAETCA De3 [O0CTaTOYHbIX Ha TO OCHOBaHWUi B 7-34%
cnyyaes [62, 63]. lloMuMo 3TOr0, UMEKITCA CBEAEHUSA O TOM,
uto y 82% 60sbHBIX, KOTOpbIE NEPEHeCN 3HA0NPOTE3UPOBa-
HWe KoNeHHOro 1 Ta3o6epeHHOro cycTaBa, BOCCTAHOB/IEHMS
(U3MYECKOI aKTUBHOCTW HE MPOMCXOAMT, U OHU BbIHYKAEHDI,
KaK 1 [0 omepauumu, BECTU ManonoABVKHBIA 06pa3 uU3Hu
[64]. NpnBOAATCA AaHHblE, YTO YXKe Yepes ro, nocne apTpo-
nnactukn 12-30% nauMeHTOB OKa3blBalOTCA HE YA0BNET-
BOPEHHLIMK €€ pe3ynbTaToM, YTO Yallle BCEro NMpOUCXOAMT
13-3a 3aBblLLEHHbIX 0XUAaHWNA. C TeueHeM BpeMeHu nocne
BMeLLIATeNbCTBA 3TH NOKasaTeNv NMLLb yBennymBatoTcst [58].

KOHcepBaTMBHOE Jie4eHue ocTteoapTputa
MU OpraHocoxpaHAaiLine onepauuun
KaK cnocob OTCPOYKU apTponyiacTUku

MHorve y4éHble nonaralT, YTO 3HAOMPOTE3MpOBaHUE
LO/KHO BbITb MaKCMMaNbHO OTCPOYEHHLIM, B 0COBEHHOCTM
y JIUL, MONOLOro U cpepHero Bo3pacTa. LienecoobpasHbiM
CUMTaeTCS MCMONb30BaHWe COBPEMEHHBIX METOAMK KOHCep-
BAaTMBHOIO JIEYEHUS W BbIMOSHEHWE OPraHOCOXPaHSAIOLLMX
XMPYPruyecKkux BMeLLaTenbCeTB [95, 65—-67].

B nocnepHue roabl pacTeT umcno nybnvKauumi, ceuie-
TENbCTBYHLUMX O TOM, YTO Y NauUMeHTOB C 3aboneBaHWaMU
CYCTaBOB HELLOCTAaTO4HO YacTO NMPUMEHSIOT KOHCEPBATUBHbIE
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METOAbl JIEHEHNA U OpraHOCOXpaHsioLLMe onepauum [67-69].
B Benukobputahum Hayato BegeHue HaumoHanbHoro peru-
CTpa NaLMeHTOB, KOTOPbIe MepPeHec M onepawmm Ha cycTaBax
0e3 apTponnacTuku. ABTOpbI MPUBOAAT AaHHble 00 3hdeK-
TMBHOCTM OPraHOCOXPaHSAIOLLMX BMELLATENbCTB B OTHOLLEHUM
CHWXEHMS UHTEHCMBHOCTM 0/1I€BOr0 CUHAPOMA M ynydlue-
HUA KadecTBa ¥u3HK naumeHTtoB [70]. Mo MHeHWo cneum-
afCTOB, C NOMOLLbLI0 TaKWUX OMepaLmii MOXHO 3aMefinTb
pasBuTWe OCTEOApPTpUTA B [OSITOCPOYHOM MeEpCMeKTUBE,
4TO NPUBEET K 3HAUUTESLHOM OTCPOUKE 3HA0MNPOTE3UPOBAHUSA
cycrasa [/1].

Yucno pesusmnoHHbIx BMelatenbcT nocie JKC umeet
YCTOMYMBYHO TEHIEHLMIO K POCTY M3-3a OC/IOKHEHWUIA apTpo-
MNacTMKW. IT0T nokasatenb coctasnset 3,3-10,8% obwero
ynucna BbIMOSIHEHHbIX OMEpaLMi 3HA0NPOTe3upoBaHus [39,
72-74]. Do 20% nauueHTOB, MEPEHECLUMX apTPOMIacTUKy
KOMIEHHOr0 CyCTaBa, OCTalOTCA HeAO0BOMbHbI Pe3y/bTaToM
Xupyprudeckoro niedenus [32]. CnepyeT 0TMeTUTb, YTO He-
CMOTPSA Ha CYLLECTBEHHOE CHUMEHWe MHTEHCMBHOCTM bone-
BbIX OLLYLLIEHWIA W MOBbILLEHNE CaMOOLLEHKN CBOMX DYHKLMO-
HamnbHbIX BO3MOXHOCTEN, Y MaLMEeHTOB Noc/e apTPoniacTUKK
KOJIEHHOr0 CyCTaBa OTMEYAeTCA CHUMEHWE YPOBHSA dU3nYe-
CKOW aKTUBHOCTY, 0CODEHHO NpY BbINOHEHUM ABUTATENbHbIX
33/iay C NOBbILUEHHOM NOTPEBHOCTLI0 B paboTe MbILLIL, HUX-
HWX KOHeYHocTen [75-78].

3AKJIO4YEHUE

HectabunbHoCTb KOMMOHEHTOB 3HA0MPOTE3a, M3HOC
MONM3TUNEHOBOW BKJTAZKM W MPOTPeccuMpoBaHue [ereHe-
paTMBHOr0 Mnpouecca B KOHTpJaTepanbHOM CycTaBe fB-
NAIOTCA OCHOBHBIMW TUMaMU OC/IOXHEHWUA apTPOMNIacTUKM
KOJIEHHOr0 CycTaBa B OTAA/IEHHbIE MOCNE OMepauuyu CPOKM.
B psage cnyyaeB ux pasBuTME MOXHO OBBACHUTb HanMum-
€M OCJIOXHEHMIA B PaHHEM MOCNEOonepaLMoHHOM nepuofe
(3HauuTenbHas KpoBonoTeps, WHdeKUMs obnactu xupyp-
TMYECKOro BMeLLaTeNibCTBa, TPOMBOIMbOMYECKME OCNOK-
HeHUs1), 0COOEHHOCTAMM NCUX03IMOLMOHABHOTO COCTOSHUS
bonbHoro, BbicokuM UMT u gp. OnHako Bo MHOruMx Habnwo-
OEHUAX K HebnaronpusaTHOMY TEUEeHWH0 OTAANEHHOro noc-
NeonepaLMoHHOro nepuoaa NpUBOAUT €CTECTBEHHLIN U3-
HOC KOMMOHEHTOB MMMfaHTa. B HacTosLee BpeMs co3aaHb
COBPEMEHHbIE UMMNIaHTbI U TEXHOSIOMMM JIeYeHUs MALMEHTOB,
KOTOpble HYXAaloTCsA B apTpONacTUKe KOJEHHOrO CycTaBa.
Mpu 3TOM BO MHOrMX paboTax MoKasaHo, YTo YBENMYMBAETCA
YMCII0 NALMEHTOB, He YA0BNETBOPEHHbIX pe3ynbTatamu 3KC
B [LONIFOCPOYHOM nepcnekTuse. lepBooyepeHOi NPULMHONM
3TOr0, N0 MHEHUI0O MHOMMX aBTOPOB, SIBNSETCA HE0BOCHOBaH-
HOe paCLUMpEeHWe NOKa3aHWM K AaHHOMY BUAY OMepaTUBHOMO
BMeLLaTeNbCTBa, YTO, B CBOKO 04epefpb, MPUBOANT K Bo3pac-
TaloLeMy YuCny OCNOXHeHui. Bcé ato cnocobersyeT yBe-
JINYEHWIO YMCIIa PEBM3NOHHBIX BMELLATENbCTB, 1 KOTOPbIX
XapaKTepHbl 3aBeAOMO XY[LUMe LONITOCPOYHbIE Pe3ynbTathl
u bonee BbICOKas 4acToTa OCNOXHeHM. B utore npouc-
XOAMT opMMpOBaHME TaK Ha3biBAEMOr0 MOPOYHOrO Kpyra,
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MPUBOAALLIETO K YXyALIEHWIO KauecTBa XU3HK naumenTa. Beé
nepeuyncneHHoe obycnoBnnMBaeT HeobXxoAMMOCTb MPOBEAEHMS
UCCNefoBaHuiA ANS YTOYHEHWS MOKa3aHUii U NPOTUBOMOKaA-
3aHWI K apTpONnacTuKe KONIEHHOro CycTaBa, B 0CObeHHOCTH
y JIUL, MOJIOZ0rO M CPefHEro Bo3pacTa.

B nybnukaumsax Kak o0TeuecTBEHHbIX, TaK U 3apybexHbIX
aBTOPOB YETKO MPOCIEXMUBAIOTCA U OCHOBHbIE TEHAEHLMM,
XapaKTepusylolwme npobneMbl OTAANEHHOr0 nocneonepa-
unonHoro nepuoga IKC. K HuM oTHocATCA oTCyTCTBUE eay-
HOM 06LLENPU3HAHHON METOAMKM OLIEHKM (QYHKLIMOHAMbHBIX
pe3ynbTaToB W KauecTBa JMW3HW MaLMEeHTa; 3HauuTesbHas
UNCNEHHOCTb KOHTUHTEHTA MaLUMEHTOB, 3aMEHa KONEHHOro
CycTaBa KOTOpbIM MPOBOAUTCA HEODOCHOBaHHO; OTCYTCTBME
CTPOruX NOKa3aHWM K MPOBESEHUI0 apTPOMIacTUKK; OLEH-
Ka JKC MHorumu cneumanuctamu-opToneaamn Kak MeTosa
Bblbopa fleyeHns ocTeoapTputa 6e3 Ucnonb3oBaHUA UMelo-
LUMXCA B apCeHane KOHCepBaTUBHBIX METOAO0B M OpPraHoCOX-
paHsAtoLWMX onepaumit. Mpu 3ToM B nTepaType HeAOCTaTOYHO
OTpakeHbl BO3MOXHOCTW MPOrHO3a M NpOQUNaKTUKW Hera-
TUBHBIX MOCNEACTBUIA apTPONIAcTUKM KONEHHOro CycTaBa
B OTHANEHHbIE MOCNe OMepauMu CPOKW, @ WUCCref0BaHus,
MOCBALLEHHBIE CPABHEHWUKO OTAANEHHBIX (YHKLMOHANBHbBIX
pe3ysibTaToB M Ka4yecTBa JKMU3HW NaLMEHTOB C PasfiUyHbIMU
NPOTOKONIaMK BeJeHNs, efuHNYHbI. Bce 3T Bonpockl sBns-
toTca nobyauTenbHLIM MOTUBOM 1S NPOBEAEHUs PAAA UC-
CnefoBaHuMi Mo MOMCKY MecTa apTPOMiacTUKy, OpraHocoX-
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Mo3ppaBnsaeM akapemuka PAH
A.l'. baunpypawsunu c 75-netuem!

AHHOTALNA
KpaTkas Ouorpaduyeckas crpaBKa M HaydHble JocTuKeHus Anekces [eoprueBuya bauHaypaluBunu, nosapabrieHue
¢ 75-neTHUM tobuneem.

KnioueBble cnoBa: Anekceii [eopruesuy banHaypalusuny; iobuneit; TpaBMaToorus 1 opToneams.
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Congratulations to Academician
of the Russian Academy of Sciences
Aleksey G. Baindurashvili on his 75" anniversary!

ABSTRACT
Brief biography and scientific achievements of Aleksey G. Baindurashvili, congratulations on the 75" anniversary.

Keywords: Aleksey G. Baindurashvili; anniversary; traumatology and orthopedics.
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26aBryCTa 2022 ropa ucnonHunocb 75 neT akagemu-
Ky PAH, poKTOpy MeaMUMHCKMX Hayk, mpodeccopy,
npe3ngenty HMULL netckoii TpaBMaTonorum u optonesnu
um. .M. TypHepa, 3acnyxeHHoMy Bpayy Poccuu, 3aBepy-
foleMy Kadenpon AETCKOW TpaBMaTosiorMM U OpTOMenuu
CaHKT-[leTepbyprcKon MeAMUMHCKONM aKkafeMuu nocnemm-
nnoMHoro obpasoBaHus, rMaBHOMY AETCKOMY TpaBMaTonory-
opToneny KomuteTa no 3apaBooxpaHenuto [paBuTenbCTBa
CankT-leTepbypra Anekceto 'eopruesuyy banHaypalusunn.

Anekceii leoprveBny poauncs 26 aerycta 1947 ropa
B I. lopu (Tpysus). B 1971 rogy okoHumn 1-i1 JleHuHrpag-
CKW MeULIMHCKMIA MHCTUTYT uM. akap. .M. Masnosa. B Tom
e rofy 6bl1 NpUHAT Ha paboTy B JIeHWHrpaACKUA Hay4Ho-
UCCNef0BaTeNIbCKUI AETCKUA OpTOMeSUYECKUA WMHCTUTYT
uMm. 1. TypHepa Bpa4yoM TpaBMaTosIOroM-0pTONEOM 0XO0-
roBOro OTZAENeHNs, 3aTeM CTain 3aBefyloluM OTAENIEHUEM,
YYEHBIM CEKpeTapeM, CTapLUKMM Hay4YHbIM COTPYAHUKOM.

B 1986 romy nepewwén Ha npenogaBaTeNibCKyto paboty
Ha Kadenpy LeTCKOM TpaBMaTtosorum u optoneamn CaHKT-
MeTepbyprcKoit MeAMLIMHCKONM akafeMun NocnieaunioMHOro
obpasoBaHus (ceityac — CeBepo-3anapHbIi rocynapcTBeH-
HbIV Me IMLIMHCKWIA yHuBepcuTeT uM. U.N. MeyHuKoBa): accu-
CTeHT, foueHT, npodeccop, ¢ 2001 roaa 1 no HacTosLLee Bpe-
Ml OH SIBNSIETCA 3aBefyloLwwmuM 3Toi kadenpsl. B 2005 rogy
Anekcen leoprueBuy bbin Ha3HaueH AMpeKTopoM HayyHo-
UCCNea0BaTeNbCKOro AETCKOro OpTONeAMYeCKOro MHCTUTYTa
uM. .M. TypHepa. B 2020 ropy cran npe3augeHtom HMULL
AETCKOi TpaBMaTonorum u optoneauv um. .. TypHepa.

B 1981 ropy sawmtun KaHAMAATCKYK LMCCEpTauMio
Ha TeMy «[lpodmnakTvka fgeTcKoro BbITOBOrO TpaBMaTMaMa
B JleHuHrpage».

Kpyr HayuyHbIX MHTEpPEcOB W NpaKTUYeCKOW AesTeslb-
Hoctn A.l. BbamHaypalwBuauM Ype3Bbl4alHO LUMPOK: MHO-
JKECTBEHHas W CoYeTaHHas TpaBMa Y JeTel, BPOXIEHHbIE

DOl https://doi.org/10.17816/VT0139221

U NPUOBPETEHHBIE OpTONELMYEcKMe 3ab01eBaHMS, 0XOroBas
bonesHb. WccnepoBaHus no XMpypruyeckuM BMeLLaTenb-
CTBaM Y AeTel MMafLLero Bo3pacta NOCAYXWAM OCHOBOM
ONS ero AOKTOPCKOW AMCCepTaumn «PaHHAS XMpyprudeckas
peabunuTaums 3aboneBaHuin OMOPHO-ABUraTENBHOMO anmna-
paTa», KOTopyto oH briectawe 3awmmun B 1994 roay.

Anekcen [eoprmeBuy BHEC HeOLEHUMbI BKMag B pe-
LueHWe NpobneM, CBA3aHHbBIX C JIEYEHNEM TTYOOKMX 0XOroB
n nux nocnepcteuit. OH paspaboTan cucteMy npoguUNaKTUKK
W NIEYEHUs TAXKENbIX OXOroB y AEeTel, Hay4Ho obocHoBan
KOMI/IEKC MepONPUATUN KOHCEPBATMBHOIO U XMPYPruyecKoro
neyeHus feTen ¢ 06LUMPHBIMM U TNY6OKMMU 0XKOraMH, a TaKKe
OJHAM 13 MepBbIX MPUMEHWN KNETOUHbIE KyNbTypbl — 3K-
BMBAJIEHT AepMbl A CTUMYNIALMA PereHepaLmMoHHbIX Npo-
LLeCCOB Ha 0XOroBoW noBepxHocTW. Ero cuctemMa paHHero
XMpYPru4ecKoro BMeLLaTeslbCTBa Npu 06LUMPHBIX FNyBOKKX
0Xorax npu3sHaHa Kak B Poccum, TaK 1 3a pybexoM.

3a rogpl npebbiBanma A.l. bauHaypaluBunm B JOMKHOCTY
OMPEKTOpa MHCTUTYTa UM BbIN0 CAenaHo MHoroe Ans pas-
BUTUSI HaY4HbIX MUCCNEAOBaHUIA U BHEAPEHUS BbICOKMX TeX-
HOJOMU B K/MHUYECKYK0 MpaKTuKy. llog ero pykoBOACTBOM
BriepBble CTanM MPUMEHSATb KIIETOYHbIE KyNbTypbl Y AeTeld
C BPOX/EHHBIMM MOPOKAMY Pa3BUTUS OMOPHO-ABUraTeNbHOro
annapara yxe B Nepuofie HOBOPOXAEHHOCTU U B MepBble
MecALbl XM3HW. bbin co3paH eanHcTBEHHBIN B Poccun «De-
LEepanbHblii JETCKUIA LEHTP MOBPEXAEHUA MO3BOHOYHMKA
W CMUHHOrO Mo3rax», Brepsble B Poccun oTKpbIT «[leTcKuii
LIeHTp apTporpunosa». [N okasaHus MynbTUAMCUMNAN-
HapHOM NOMOLLM AETAM C NOCAeACTBUSMU CMIMHHOMO3rOBOV
rpbixu A.l. BanHypawBum 0cHOBaN Hay4yHO-NPaKTUYECKUIA
LeHTp «Spina bifidax.

AnekceeM 'eoprueBuyeM onybamKoBaHo 435 Hay4HbIX pa-
00T, 13 HUX 7 MOHOrpaduit, rnasbl B 4 pyKOBOACTBaX Mo TpaB-
matonorumn n optonenun. B 2016 rogy Anekcen eoprueBny




I0BMTIEN

bbin n3bpaH pencTeuUTeNbHBIM YneHoM Poccuitckon akape-
MWW HayK. A.l. bauHgypalwsuam — ocHOBaTeNb U INaBHbIi
pepakTop ypHana «OpToneams, TpaBMaTonorus u BoccTa-
HOBUTEJNIbHas XMpYPrus AETCKOro Bo3pacTa», @ TakKe uneH
PeAaKLMOHHBIX COBETOB Hay4HbIX }ypHanoB «BecTHuK Tpas-
martonorun 1 optonegmu uMm. H.H. Mpuoposa», «TpaBMarto-
norus u optoneamsa Poccumny», «PoccUicKMiA BECTHUK LETCKOM
XMPYPrum, aHeCTe3U0N0rUM U PEAHUMATONOMMMY, «XMUpYprusa
no3BOHOYHMKa», «Journal of Children’s Orthopaedics». Anek-
ceil [eoprmeBny SIBIAETCA UNEHOM MeXAYHapoOLHOM opra-
HW3aumm opTonenoB-TpaBMatonoroB SICOT u EBponeicKoii
opraHusaumm petckux optonenos IFPQS, a Takxe uneHoM
MexayHapoaHoro obLecTBa 3alLuTbl AeTeN.

Anekceit [eopreBuy NOAroTOBMNT MHOXECTBO [LOKTOPOB
W KaHAMOATOB HayK, OepeXHoe OTHOLIEHME K TPaAULMAM
WHCTWUTYTa, BOCMUTaHWE, AOBEpPUE M MOALEPIKKA MOSOABIX
CreunanncToB CNyXar 3a70roM YCrewHoro passuTus Be-
AYLLEro yypexgeHns no npoduiio AeTCKOW TpaBMaTosioruu
W opTOMeamu.

3HauMMbI BKad B CUCTEMy 3ApaBooxpaHeHus Poc-
cuiickon Mepepaunu No LOCTOMHCTBY OTMEYEH MHOMUMM
NpaBUTENbCTBEHHBIMU Harpagamu: Anekcent [eoprueBuy
HarpaxaéeH opaeHoM [loyéTa, ynoctoeH [To4eTHON rpaMoThl

T.29.Ne3,2022
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BecTHwK TpaBMaTonoriv 1 opToneami uM. HH. Mproposa

MpesnpeHta PO, 3BaHus «3acnyeHHbI Bpay Poccuitckoit
Oepnepaunn», sBNseTcA faypeatoM npemun hoHaa AHapes
lepBo3BaHHOro «Bepa v BEpHOCTb», TPMMAbI NaypeaToM Ha-
LMOHaNbHOW npemMuu NiyuiwimmM Bpadam Poccum «[pusBaHmne»
1 061a1aeT MHOTUMM IpYTMMU 3aC/yXKeHHbIMU Harpagamu.
Anekcen [leoprueBuu 6BnseTCA BULE-NPe3UAEHTOM
06LiepoccuicKon 0bLLECTBEHHOM opraHu3aumm «Accouma-
uus TpaBMatonoros-opTtonenos Poccumny», B 2021 rogy emy
Obino npuceoeHo 3BaHue «[louéTHbI npodeccop LNUTO
uM. H.H. MNpuropoBsan.
lMo3npasnsem Anekces eopruesuya c 75-netnem! Xe-
naeM [06poro 340poBbA, HOBbIX Hay4HbIX M OpraHW3aLMoH-
HbIX AOCTVKEHWI, TaNaHTAMBbLIX YYEHUKOB M MocnefoBaTe-
nen, bnarononyyms cembe, PoaHbIM M BIU3KUM.
Obuiepoccutickas obuwiecmeeHHas opeaHu3ayus
«Accouyuayus mpasmMamoso208-opmonedos Poccuu»,
konnekmus HMUL| mpasmamornozuu u opmoneduu
um. H.H. lpuoposa

Pedxonneaus xypHana «Becmuux mpasmamono-
2uu u opmoneduu uM. H.H. [lpuoposa» npucoedursemcs
K no30passieHusIM U Jcesaem tobunspy donzux sem HusHu
U c/yMceHus Hayke!
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NamMsatn Hukonas Angpeesuya LlectepHu

AHHOTALMA

1 wmions 2022 ropa Ha 83-M rogy yLWEN W3 XKM3HW 3aMeyaTeslbHbIA YENOBEK, U3BECTHBIA YYEHBIW, nejaror, npodeccop
Kadenpsbl TpaBMatonorun u optoneamm HMULL tpaBmatonorum u optoneamn uMm. H.H. MpropoBa Hukonai Anppeesuny
LLlecTepHs. }n3Hb Hukonas AnapeeBuda — spkuii Nnpumep 6e33aBeTHOr0 CiTyeHusa usbpaHHomy feny! Ero kKuurm ctanm no-
CTOSIHHBIMYM CMYTHUKaMW MHOMVX KOJIIer TpaBMaTonoroB-opToneAoB. Hukonas AHLpeeBuya 0TMYany YenoBeYHOCTb, UHTEN-
JINFEHTHOCTb U BbicoYaiiLumin npodeccmoHanuaM. Konnektns HMUL, TpaBMatonorum u optoneammn uM. H.H. Mproposa ckopbut
06 yTpate, cBeT/as NaMATb 0 TaNaHTIMBOM Bpaye, YYEHOM, yuuTeNe, XU3HeNM0OMBOM 1 00asTeNbHOM YenoBeKe HaBceraa
0CTaHeTCs B CepALax Apy3ei, KOMNer 1 yYeHUKOB.

KnioueBble cnoea: Hukonain AHAPEEBMLI UJECTepHﬂ; TpaBMartoJiorna n oprtonenna; HeKponor.

Kak uutupoBarts:
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In memory of Nikolai A. Shesternya

ABSTRACT

On July 1, 2022, at the age of 83, a remarkable person, a famous scientist, teacher, professor of the Department of
Traumatology and Orthopedics of the Priorov National Medical Research Center for Traumatology and Orthopedics Nikolay
A. Shesternya has passed away. The life of Nikolai Andreevich is a vivid example of selfless service to the chosen cause!
His books have become constant companions of many traumatologists. Nikolai Andreevich was distinguished by humanity,
intelligence and the highest professionalism. The team of Priorov National Medical Research Center for Traumatology and
Orthopedics mourns the loss, the bright memory of a talented doctor, scientist, teacher, cheerful and charming person will
forever remain in hearts of friends, colleagues and students.

Keywords: Nikolai A. Shesternya; traumatology and orthopedics; obituary.
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1 mons 2022 ropa Ha 83-M rofy YLWEN U3 W3HM 3a-
MeyaTesbHbIA YenoBeK, U3BECTHbIN YYEHbIN, Nefaror, npo-
deccop Kadeapbl TpaBMatonoruu u optonegum HMUL, TO
uMm. H.H. Mproposa Hukonaii Angpeesuy Lectephs.

Mpodeccop H.A. WectepHs — aBTtop cBbiwe 350 ne-
YaTHbIX Hay4HbIX W MPAKTUYECKMX paboT, paga MoHorpadum
1 n300peTeHNi.

¥usHb Hukonas AnppeeBnya — sipKMIA NpUMep CaMOOT-
BEPIKEHHOr0 CyeHus u3bpaHHoMy aeny! Mocne oKoH4YaHMs
B 1961 rofy AHavaHCKOro rocyAapcTBEHHOr0 MeAULIMHCKOTO
MHCTUTYTa OH NPOLLEN NepBUYHYH CMieLUanM3aLmio no TpaBMa-
Tonorum u optoneauu B r. AnMa-Ate. C 1964 no 1970 rog —
OpAMHATOP, acnMpaHT, HayyHbIA coTpyaHuk LNTO (ceryac —
HMUL, TO um. H.H. Mpuoposa). C 1970 no 1980 roa pabotan
B Munuctepctee 3npasooxpaHennsa CCCP. C 1980 rona BHoBb
BepHyncs B LIMTO, rae npomosmkun akTMBHYK HayuHyto pabo-
Ty, 3aLUMTUN [OKTOPCKY0 AMCCEpTaLMio, 3aTeM NPOAOITKMA

DOl https://doiorg/1017816/V10139222

neparornyeckyo gearenbHoctb. C 1991 no 2019 rop 6bin
npodeccopoM Kadeapsbl TpaBMaTonorum 1 optoneawm lepso-
ro MIMY um. WM. CeueHoBa (CeyeHOBCKWUIA YHMBEPCUTET),
a ¢ 2019 roga cran npodeccopoM Kadenpbl TpaBMaTonorum
1 optonegmm HMUL, TO um. H.H. Mpuroposa.

[lo nocnepHero oHst H.A. LLlectepHs 6e33aBeTHO M npe-
[aHHO LesUIICA CBOMMM 3HaHUAIMM M OMbITOM C Bpayamu, op-
[VHATOPaMU 1 aciMpaHTaMu. Ero KHUMM cTanm nocTosHHbIMU
CMYTHUKaMM MHOTWX KOJIJIer TpaBMartosioroB-0pTone/oB.

Hukonas AngpeeBuya 0TAMYaNK YeNOBEYHOCTb, MHTENNN-
TEHTHOCTb U BbICOYaWLLINIA NPOhECCUMOHANN3M.

Konnekmue HMUL, mpasmamonozuu u opmoneduu
umM. H.H. lpuoposa ckopbum 06 ympame, cgemsas na-
MSMb 0 MAJGHM/IUBOM 8paye, Y4EHOM, Op2aHU3amope,
Hu3HesnwbusoM u obasmesbHOM Yenoseke Hasce20a
ocmaHemcs 8 cepduax dpy3el, KoJe2 U Y4eHUKO8.
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