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06ocHosaHue. OnepaTvBHOE JieYeHUe NOCTTPaBMaTUYECKOM HeCTabUNbHOCTM MIeYeBOro CycTaBa NpeLycMaTpUBaeT npu-
MEHEHME Pa3fMYHbIX XMPYPrUYECKUX TEXHWK, HanpuUMep, OTKpbITOW onepauuu Jlatapxe, uim onepaumu bpuctoy—/latape,
KoTopas B Poccum bbina Bnepsble BuinoaHeHa B LIATO um. H.H. MNpuopoBa ocHoBaTeneM KMHUKKM CNOPTUBHOW 1 6aneTHoiA
TpaBMbl NpodeccopoM 3oeii CepreeBHoit MyupoHoBOI. TakKe UCNONb3YKOT MArKOTKaHYH CTabunn3aumio Npu NoMoLLM aHKep-
HbIX uKcaTopoB, pedMKcaLMIo KancynbHO-XPALLEBOr0 KOMMeKca U3 MMHK-gocTyna no baHkapty u T. 4. OgHako B nocnea-
HWe rofibl NPUOPUTETHBIM BEIBOPOM MPK NIeYEHUN MOCTTPaBMaTUYECKOW HECTabUNBHOCTH NIeYeBOro CyCTaBa CTaa apTpocKo-
nuyeckas onepauus Jlatapxe.

Llens. Ynyywntb pesynbTaTbl U CHU3UTbL YacTOTY MOCNEONEPALMOHHBIX OCMOXHEHWUH, COKPaTUTb BPEMS OMepaTMBHOIO
BMELLATESbCTBA, @ TAKIKE OLEHUTb TEXHUYECKME CIIOMHOCTM, HIOAHChI M YCOBEPLLEHCTBOBATH XMPYPrUYECKYH TEXHUKY MPM Bbl-
MOSIHEHNUW apTPOCKONMYECKOI onepaLym Jlatapike y NnpodeccuoHanbHbIX CMOPTCMEHOB U Nl0BUTENEN C NOCTTPaBMaTUYECKUMM
AedeKTaMm nneyeBoro cycTaga.

Mamepuaner u Memoder. 3a nepuog ¢ 2015 no 2021 roa 6bi10 BeinosHeHo 50 apTpocKonMuecKkux onepauui Jlatapxe
Yy CNOPTCTMEHOB C MOCTTPaBMaTUYeCKUMU ieheKTaMK CYCTaBHOM BMaAMHbI IONATKK.

Pesynemamel. [Ins ynyyiieHns nocneonepaLmoHHbIX pe3ynbTaToB BO BPeMS BbIMOSIHEHWUS apTPOCKOMMYECKON Onepa-
unmM JlaTape npu NO3MLMOHMPOBAHUM KOCTHOTO ayTOTpaHCM/IaHTaTa Mbl OPUEHTUPOBANMUCHL HA 5 YacoB B NepeAHEHMKHEM
OTAene CyCTaBHOW BMaAuHbl ONATKK, YTO MO3BOSIMAO COXPaHWUTb aMMUTYAy ABUMEHWW, a UMEHHO OTBeAeHue, crbaque
W HapyXHYK0 pOTaLMIo, U JOBECTU NMPAKTUYECKU A0 NPEXHero ypoBHA Y 96% maumeHTOB, TaKke oLeHKa 6oneBoro cuHopo-
Ma cHusunacb go 0,8+0,21 6anna. Oukcaumsa KancynbHO-NMraMeHTapHOro annaparta 3K3apTUKYNSpHO MO3BOAMIA CHU3WUTL
BEPOATHOCTb PeLMamuBa, NepesioMa KOCTHOTO ayTOTpaHCMIaHTaTa U passuTe AedopMUpYIOLLEro 0CTe0apTpo3a NieyeBoro
cycTaBa B bnmaiilem byayuiem.

3aknoyenue. ApTpocKonuueckas onepaums JlaTapxe npy NeyeHUn NOCTTPaBMaTUYECKUX NMOBPEXIEHUA NEYEBOro Cy-
cTaBa HabupaeT MonynsApHOCTb BCEACTBME TOrO, YTO NMpYU MOMOLLM ManOTPAaBMAaTUYHBLIX AOCTYMOB BO3MOXHO KOPPEKTHOE
MO3WLMOHMPOBaHWe KOCTHOTO ayTOTpaHCMaaHTaTa Ha nepesHeHWXKHIO 061acTb CycTaBHOM MOBEPXHOCTW Jlonatku 6e3 no-
CcneayloLLmMxX orpaHnyeHmnin GYHKLMOHANBHOr0 KOMMOHEHTa NeYeBOro CycTaBa M BO3BPALLEHWe Ha YPOBEHb NpexHen husu-
UeCKOi aKTUBHOCTYU B TeueHue 4—6 Mec.
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Surgical treatment of post-traumatic instability
of the shoulder joint in athletes

Anatoly K. Orletskii, Dmitriy 0. Timchenko, Nikolay A. Gordeev, Vladislav A. Zharikov,
Elena S. Kozlova, Sergey V. Krylov

N.N. Priorov National Medical Research Center, Moscow, Russia

ABSTRACT

BACKGROUND: Surgical treatment of post-traumatic instability of the shoulder jointinvolves the use of various surgical
techniques: open Latarjet procedure, Bristow—Latarjet operation, which was first performed in Russia at CITO named
after N.N. Priorov, the founder of the clinic for sports and ballet trauma, Professor Zoya S. Mironova, also use soft tissue
stabilization with anchors, etc. However, in recent years, the Latarjet arthroscopic operation has become a priority choice in
the treatment of post-traumatic instability of the shoulder joint.

AIM: To improve the results and reduce the frequency of postoperative complications, reduce the time of surgical
intervention, as well as evaluate the technical difficulties, nuances and improve the surgical technique when performing
the arthroscopic Latarjet procedure in professional athletes and amateurs with post-traumatic defects of the shoulder joint.

MATERIALS AND METHODS: During the period from 2015 to 2021, 50 Latarjet arthroscopic procedure were performed in
athletes with post-traumatic defects of the glenoid cavity of the scapula.

RESULTS: To improve postoperative results, during the Latarjet arthroscopic operation, when positioning the bone
autograft, we focused on the 5 o'clock in the anterior inferior section of the glenoid cavity of the scapula, which allowed
us to maintain the range of motion, namely abduction, flexion and external rotation and bring it almost to the previous level
in 96% of patients, the pain syndrome also regressed to 0.8+0.21 points. Fixation of the capsular-ligamentary apparatus
exarticularly allowed to reduce the likelihood of relapse, fracture of the bone autograft, and the development of deforming
osteoarthritis of the shoulder joint in the near future.

CONCLUSIONS: The arthroscopic Latarjet procedure in the treatment of post-traumatic injuries of the shoulder joint is
gaining popularity due to the fact that, using low-traumatic approaches, it is possible to correctly position the bone autograft
on the anterior-inferior region of the articular surface of the scapula, without subsequent restrictions on the functional
component of the shoulder joint.

Keywords: instability; shoulder arthroscopy; Latarjet procedure; post-traumatic pathology.
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BACKGROUND

The treatment of post-traumatic dislocation of the
shoulder joint with damage to the glenoid cavity of the scapula
is relevant nowadays, as it usually involves representatives
of high performance sport and active physical activity at the
amateur level. The shoulder joint is important to athletes in
contact sports (wrestling, combat sambo, boxing, and mixed
martial arts) as they experience heavy loads during training
and sparring. Athletes of team sports (basketball, volleyball,
gymnastics, and athletics) associated with throwing elements
(hammer, javelin, discus throwing, and shot-put) are also at
risk. In this category, the position of the hands is overhead,
thereby increasing the risk of shoulder joint injury. In the
mechanism of post-traumatic injuries among professional
athletes, those with Bankart injuries (even those with a
bone defect) represent about 78%. Moreover, those leading
an active lifestyle (fitness, dancing, skating, and skiing) and
are prone to injuries in the shoulder joint represent about
42%; in the course of examination, a deficiency of bone
mass is detected in 22% of cases, due to a fracture of the
articular surface of the scapula [32]. Workers (those below
30 years old) tend to have the greatest injuries in the area of
the shoulder joint. The most common (96%-98% of cases)
of them is an anterior dislocation of the humeral head,
leading to chronic instability in 45%-50% of cases, pain, and
decreased range of motion [1-4].

Damage in the antero-inferior portion of glenoid cavity
often leads to a post-traumatic instability of the shoulder
joint, affecting over 25% of the articular surface, causing it
to possess an inverted pear-shaped. This causes the joint
to be unstable, manifested by a dislocation of the humeral
head during abduction and external rotation. Thus, surgery is
required to resolve this post-traumatic pathology [3, 15, 17].

In the treatment of chronic post-traumatic instability of
the shoulder joint, the Latarjet surgery is increasingly used. It
consists of transferring bone autograft into the antero—inferior
portion of glenoid cavity to reduce the bone defect and increase
the articular circumference of the scapula [7, 14].

For the past 5 years, the arthroscopic technique of the
Latarjet surgery has gained preeminence, and more surgeons
are getting acquainted with the technique. According to various
sources, the prevalence of redislocations after this technique
is 4.1%. Moreover, an insignificant decrease in the amplitude
of motion (abduction, external rotation, and flexion) to 168°
(with a norm of 180°), and an early course of functional and
restorative treatment prompts the choice of this technique.
However, it can cause postoperative complications such as
neurogenic deficiency, infection, and osteoarthritis [5, 27].

Arthroscopic Latarjet surgery is indicated in the treatment of
post-traumatic injuries of the shoulder joint in the following cases:

« deficiency of bone tissue in the antero-inferior section

of the scapular glenoid cavity;

« unsatisfactory condition of the ligamentous

apparatus (hypermobility of the joints, dysplasia,
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and other hereditary disorders of the ligamentous
apparatus);

» with revision stabilization (recurrent instability during
soft tissue stabilization);

« practicing extreme sports (mountaineering, rafting,
and kitesurfing) involving huge loads on the shoulder
joint.

The Latarjet surgery solves several key tasks described

by D. Patte and J. Debeyre [13, 20]:

» the articular surface of the scapula increases;

+ a dynamic muscle-tendon “loop” effect is created due
to the active tension of the tendons of the short head of
the biceps, coracohumeral muscle, and lower third of
the subscapular muscle, leading to stabilization of the
shoulder joint during external rotation with abduction.

Thus, we aimed at performing a comprehensive

assessment of postoperative outcomes, the time of surgical
intervention, technical difficulties and peculiarities in
performing the arthroscopic Latarjet surgery in athletes with
post-traumatic defects of the shoulder joint.

MATERIALS AND METHODS

We enrolled patients according to the following criteria:

« deficiency of bone mass of the articular surface of the
scapula of 25% or more (degree 3);

« deficiency of bone mass from 15% to 25% (degree 2)
in adolescents and children practicing sports involving
huge loads on the shoulder joint (contact, extreme
sports, and sports involving arms overhead);

+ damage to the articular surface of the scapula and
humeral head (Hill-Sachs injury) with a decrease in
bone mass of more than 3 cm x 3 cm.

From 2015 to 2021, 50 Latarjet arthroscopic surgeries
were performed, including 38 (76%) men. The mean age of
the patients was 32.2+4.3 years. The average duration of the
surgery was 144.1£12.2 min from surgery 1 to surgery 28;
a reduction in duration was noted from surgery 29, with a
time interval of 118.5£11.6 min. Time was noted from the
installation of the posterior diagnostic port till application of
the last suture; data was recorded in the surgery protocol
and the anesthetic management sheet.

All patients underwent a thorough preoperative clinical
examination, magnetic resonance imaging (Fig. 1), computed
tomography (Fig. 2), and radiography of the shoulder joint in
the antero-posterior, West Point and Stryker views (Fig. 3)
[17, 24].

To assess the state of the shoulder joint, the Shoulder
Assessment form of the American Shoulder and Elbow
Surgeons (SSI-ASES), the University of California — LosAngeles
(UCLA) Shoulder Scale, and the Constant Shoulder Score
(CS) were used. Moreover, a visual analog scale (VAS) was
used to assess the intensity of pain, the DASH questionnaire
to further examine the extent of disability according to the
International Classification of Functioning, Disabilities and
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Fig. 2. 3D reconstruction of a Bankart bone lesion with a defect on the articular surface of the scapula in the antero-inferior section.

Fig. 3. Radiography
of the shoulder joint
before arthroscopic
Latarjet surgery.
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Health (ICF), and a scale for assessing disorders of the upper
limb according to the ICF and isokinetic muscle testing [5,
6, 91.

In the preoperative period, the VAS was 1.4+0.53 points,
the SSI-ASES scale dysfunction was 3.6 points (excellent
joint function was estimated at 10 points), the CS scale
revealed a difference of 38.7 points between the affected
and intact joints, considered as an unsatisfactory indicator
by C. Constant [18, 22, 23].

When implementing the diagnostic technique, they
considered defects in the articular surface of the scapula,
options for its compensation, and the shape of the coracoid
process. This was done to determine the level of osteotomy
and fixation in the anterior—inferior part of the scapular cavity
(Fig. 1) [21, 24].

According to the aforementioned findings (as evidenced
by E. Hohmann et al.), the arthroscopic technique of the
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Latarjet surgery is the technique of choice as the recurrence
rate with arthroscopy is 2.6% lower. According to A. Hardy
et al., a decrease in pain by 1.2+1.7 points during a 3-year
follow-up was noted for arthroscopy as opposed to 1.8+2.3
points using open Latarjet surgery, contributing to an earlier
start of rehabilitation therapy [18, 19, 25, 26].

The arthroscopic technique involves technical difficulties
such as a smaller viewing angle (thereby increasing the risk
of damage to the neurovascular formations), and difficulty
in the bone autograft and its fixation in the antero-inferior
articular surface of the scapula. However, in P. Boileau
revealed that correct positioning of the bone block was
achieved in 91% of cases; medial and lateral displacement
was noted in 6% and 2% of cases, respectively. Besides, in
most patients, it is possible to retain the bone graft in the
antero-inferior zone the articular cavity of the scapula using
the Latarjet technique [5, 18, 19].

Ethical committee: The protocol was approved by the
LEC of the N.N. Priorov National Medical Research Center
of Traumatology and Orthopedics of the Ministry of Health of
Russia No. 2 dated 03/10/2022.

Execution technique

The complexity of arthroscopic Latarjet surgery consists
of the peculiarities of the technique, as well as the rationale
and effective anesthetic support required during surgery.
Most shoulder joint surgeries are performed under general
and regional anesthesia of the brachial plexus. This provides
an adequate level of analgesia in the perioperative period,
thereby permitting a comfortable working condition for the
surgeon, and achieving a psychological and physical comfort
for the patient throughout the surgery [1, 28, 29].

Most shoulder joint surgeries are performed in the
beach chair position. Thus, the anesthesiologist must
conduct modern perioperative monitoring, including cerebral
oximetry (an objective indicator of brain perfusion) [3]. In
many countries, this method is included in the standard for
arthroscopic surgery. The use of cerebral oximetry improves
the safety of anesthetic support and prevents neurological
complications [30, 31].

Providing favorable conditions for imaging during
shoulder arthroscopy is possible if hemodynamic parameters
are normally maintained. This reduces local tissue bleeding
during intraarticular manipulations, improves the quality of
the surgery, and reduces the duration of surgery. Certainly,
low blood pressure causes a decrease in oxygen delivery
to the brain, leading to hypoperfusion and an increased
risk of neurological deficit in patients with atherosclerotic
changes. Thus, cerebral oximetry is the “gold standard” for
preventing acute cerebrovascular accident during surgery of
the shoulder joint in the beach chair position [32].

In this study, we divided the arthroscopic Latarjet surgery
into 5 stages:

In Stage 1, the standard posterior port was installed.
Moreover, the defect of the glenoid cavity and the humeral
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head were assessed for the presence of Hill-Sachs damage.
To mobilize the joint capsule and expand the safe rotator
interval, an anterior port was placed between the tendons of
the long head of the biceps and the subscapular muscle using
a guide needle (Fig. 4).

Then, the joint capsule was mobilized, the rotator interval
was widened using a shaver and a coblator, degenerative
areas of the articular lip and the acromioclavicular ligament
were resected in the anterior—inferior section through the 5
o'clock position (Fig. 5).

In Stage 2, the arthroscope was transferred to the
anterior port, and the main nerves (n. axillaris and n.
musculocutaneus) were visualized (Fig. 6). The area of
damage to the articular surface of the scapula and the lower
edge of the coracoid process were decorticated until pinpoint
bleeding appeared (Fig. 7), thereby reducing the risk of bone
autograft splitting during its collection, and increasing the
contact area, congruence between the cavity of the scapula
and the coracoid process (Fig. 8).

At the Stage 3, under arthroscopic control of the mus-
culocutaneous nerve, a split was formed in the tendon of
the subscapularis muscle strictly parallel to the course of
the fibers at the border of the middle and lower thirds using
a coblator. Next, the Wilmington port was installed and the
wires were passed using a double-barrel guide marked a
and B, strictly parallel to the vertical axis along the midline
of the coracoid process (Fig. 9).

Using the installed guide pins, channels for the sleeves
were formed with a three-level drill, thereby reducing the
probability of splitting the coracoid process during osteotomy
(Fig. 10). Two cannulated sleeves were placed into these
channels using a guide (Fig. 11).

Stage & included osteotomy of the autograft using a
curved chisel, followed by chipping with a drill (Fig. 12).

Fig. 4. Determining the access point to install an anterior port with

a needle.
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Fig. 5. Treatment of a safe rotatory interval with a shaver and coblator: @ — access implementation; b — mobilization of the capsule
and expansion of the rotator interval.

Fig. 6. Isolation of the axillary nerve (n. axillaris). Fig. 7. Treatment of the coracoid process using a drill.

Fig. 8. Treatment of the articular surface of the scapula: a — treatment of the anterior-lower section using a coblator; b — use of a
rasp in the antero-inferior glenoid region.

DOl https://doiorg/1017816/VT0105227
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Fig. 10. Preparation of channels for guide sleeves in the coracoid process: a — formation of channel No. 1 using a guide pin; b — drilling

channel No. 2 for the guide sleeve.

Fig. 11. Installation of sleeves in the coracoid process.

Considering the fact that the resection of the coracoid
process in 50% of cases is accompanied by profuse
bleeding, a De Puy Mitek HEALIX 5.5 Awl/Tap 222224
tap (De Puy Synthes, USA) was installed in the remaining

00l https://doiorg/10.17816/VT0105227

Fig. 12. Osteotomy using a curved gouge.

part of the coracoid process to ensure hemostasis at the
surgery sites by means of compression of the spongy
bone. Moreover, it was possible to maneuver the coracoid
process using a lever during the surgery for accurate
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Fig. 13. Transposition of a bone autograft: @ — positioning moment; b — final fixation of the bone block.

positioning of the coracoid autograft toward the scapula
surface.

Stage 5 included installation of a low posterolateral port.
Moreover, an anterior port was formed through a split in the
subscapular muscle using a retractor in a 5 o'clock position
in the area of the pectoral muscle, followed by fixation with
2 Latarjet Experience screws (Medos International SARL,
Switzerland) (Fig. 13).

The capsular-ligamentary apparatus was fixed anterior to
the bone autograft in an extra-articular manner. This reduces
the amount of friction between it and the humeral head, and
the probability of a redislocation and fracture of the bone
autograft.

The postoperative management included antibacterial,
analgesic, and anti-inflammatory therapy. The operated
limb was fixed in a Deso type bandage for a period of
four weeks.

RESULTS

Correct placement of an autograft is the key to a
successful treatment in post-traumatic instability of the
shoulder joint; it prevents recurrent dislocations and the
development of osteoarthritis. There are different opinions
about the bone block position; Nourissat et al. concluded that
when positioning the graft, it is necessary to focus at the
4 o'clock position, while Lafosse et al. deduced that the 3 to
5 o'clock position also prevents anterior displacement of the
humeral head and minimizes the probability of redislocation
(8, 10].

The average duration of in-hospital admission was
7+1 days, and at the time of discharge, postoperative sutures
in all patients had no signs of inflammation. The operated
limb was fixed with a Deso type bandage.

For postoperative assessment, we
aforementioned scales (Table 1).

In the course of treatment, an ICF evaluation scale (from
0 to 5 points) was also used (Table 2).

used the

DOl https://doiorg/1017816/VT0105227

In instrumental studies, the optimal position of the bone
block according to imaging was noted in 48 (96%) patients
(Fig. 14), the medialized position of the bone autograft
was registered in 1 (2%) patient, and the lateral position
in 1 (2%) patient. No recurrent dislocations were observed
following the correct location of the bone block in the lower
third, at the 5 o’clock position,. In a patient with a medial
position of the bone block, 1 dislocation of the shoulder
joint was noted during the year, without a fracture of the
bone autograft.

A five-year follow-up revealed an osteoarthritis in
1 patient with lateralized fixation of the autograft, while the
opposite joint experienced degenerative changes. Therefore,
the development of arthrosis is seldom associated with the
bone block position.

We noted a traction damage to the axillary nerve in 1 patient
(2%). The management was tackled in a multidisciplinary
manner (neurologists, specialists in functional diagnostics,
and doctors in exercise therapy (ET)). As a result, the intensity
of pain decreased after a three-week therapy. Re-dislocation
occurred in 1 patient injury during the training process,

Fig. 14. X-ray images 4 weeks after arthroscopic Latarjet surgery.
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Table 1. Comparative assessment of the shoulder jointint
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Estimation scale

Dynamic assessment of scale indicators before and after arthroscopic Latarjet surgery

(points) Before surgery 1 month after surgery 6 months after surgery
SSE-ASES 76,9+3,7 81,2+3,1 93,4+2,1
UCLA - 18,3+2,9 29,3+1,32
CS 38,7+4,1 20,6+2,8 11,2+1,4
BALL 1,4+0,53 1,04+0,3 0,8+0,21

Note: SSE-ASES — Shoulder Assessment form American Shoulder and Elbow Surgeons; UCLA — the University of California — Los Ange-
les Shoulder Scale; CS — Constant Shoulder Score; VAS — visual analog scale.

Table 2. Rating scale of the International Classification of Functioning, Disability, and Health

Sign characteristics

6 months

After 1 month
after surgery

Before surgery

Assessment of the current general health
Assessment of general health after treatment
The need to use means of additional fixation
Passive range of motion testing (goniometry)
Active range of motion testing

Manual muscle testing

Testing spatial coordination of movements
(accuracy of movement in space)

Muscle strength testing (dynamometry)
Testing the functional setting of a limb segment
Limb edema testing

Muscle elasticity testing

Testing the circumference of a limb segment (gradient of the
circumference of both limbs)

Joint stability testing

Testing the ability to correct actively the limb deformity

240,37 - -

- 240,24 0
20,47 30,39 0
2+0,5 340,51 110,44
240,58 340,53 120,41
210,34 30,49 00,48
110,51 30,51 00,46
240,31 310,52 120,54
240,27 30,57 120,44
110,32 240,54 0
240,44 30,52 120,39
240,51 30,57 120,53
3:0,52 0 0
120,47 - -

1.4 years after surgery. This was a poor postoperative
outcome. No bone lysis or graft fracture was noted during
the 5-year follow-up.

At 3, 6 and 12 months post-surgery, a functional
assessment of the shoulder joint was performed on an
outpatient basis to determine the range of motion. We
observed that the range of motion was restored almost to the
initial level; abduction was 169.8+3.1°, external rotation was
162.9+2.4°, and flexion in the frontal plane was 171.11.7°
(Fig. 15).

During this period, rehabilitation measures such as
exercise therapy, position treatment, hydrokinesitherapy,
magnetotherapy (in the early postoperative period), electrical
stimulation of the deltoid muscle and short rotators after
removal of sutures, and manual massage.

DOl https://doiorg/1017816/VT0105227

In professional athletes, a return to initial physical state
was noted 25+1.3 weeks after completing rehabilitation
therapy. Patients leading an active lifestyle (fitness, dancing,
and running) could sustain a full load on the shoulder joint
with no pain and limitation of movements 28.3+1.4 weeks
after surgery.

DISCUSSION

The arthroscopic Latarjet is becoming a choice technique
in the treatment of post-traumatic defects of the glenoid
cavity of the scapula in athletes, since postoperative
outcomes are significantly better than those of open Latarjet
surgery. In several studies, the outcome on the UCLA scale
after 6 months was 32.5+1.6 points, considered as excellent,

13
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Fig. 15. Functional state of the shoulder joint after arthroscopic Latarjet surgery.

and the indicator obtained in our case (29.3+1.3 points) was
better than that in the literature.

The versatile assessment of the amplitude of motion in
the shoulder joint is noteworthy. After 3, 6, and 12 months,
we obtained in 97% of athletes without a history of shoulder
joint injuries. Return to the previous level of physical activity
after surgery was noted 4—6 months after.

According to Kim et al., postoperative relapses occurred
in 5.1% of athletes with post-traumatic pathology. When
we used the Latarjet arthroscopic technique, the frequency
of re-dislocations within 5 years was 2%, revealing its
advantage.

We revealed the location of the bone autograft in 98% of
cases using X-ray imaging (radiography, MRI, CT), indicating that
Latarjet arthroscopic surgery technique has an edge over others.

Thus, from our postoperative outcomes, we can deduce
that this technique should be more developed and its benefits
explored by more sophisticated study designs.

CONCLUSION

The arthroscopic Latarjet surgery is gaining preeminence
in the treatment of post-traumatic injuries of the shoulder
joint over the soft tissue Bankart surgery. This is because it
offers the possibility to accurately position the bone autograft
on the antero-inferior region of the scapula articular surface
without subsequent restrictions of the range of motion of the
shoulder joint.

An analysis of patients after arthroscopic Latarjet surgery
showed that the range of motion, namely abduction, flexion,
and external rotation, was returned almost previous levels
in 96% of patients. Pain regressed by 2.8+0.7 points, while

DOI: https://doiorg/10.17816/VT0105227

residual pain persisted for 6 months in 2 (4%) patients, and
decreased after conservative therapy.

A comprehensive assessment of patients showed that
Latarjet arthroscopic surgery has a high level of efficiency,
especially in athletes performing contact sports, gymnastics,
volleyball, basketball, water polo. Moreover, they confer a
lower risk of postoperative complications, early functional
recovery after surgery and return to previous physical
activity. All this reveals this surgical technique is more
beneficial over others in the management of shoulder joint
injuries.
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AHHOTALNA

O6ocHoeaHue. MepmonatennspHas cuHoBManbHas cknagka (MICC) koneHHoro cycTaBa B HOpMe SIBNSIETCS TOHKOM
M 3NaCTUYHOW CTPYKTYPOMW, HO MOA BO3AENCTBUMEM pasnunuHbix axktopoB MICC yTonwaertca u ctaHoBUTCA GUOPO3HBIM
TSIKOM, KOTOPbIW HAHOCUT TpaBMaTM3aLmio bAM3Nexalmx CTPYKTyp U npossnsetca 6oneBbiM cuHApOMOM. OgHUM U3 3¢-
deKTnBHbIX MeTof0B neveHus MICC y naumeHToB AeTCKOro Bo3pacTa ABNSETCA apTPOCKOMUYECKOE UCCEYEHME CKITALKN.

Llens. OueHKa 0TAaNEHHBIX Pe3yNbTaToB apTPOCKOMMUYECKOr0 JIeYEHNA MaLMEHTOB C NaTonorMyecku yronweHHoin MINCC
KOJIEHHOT0 CyCTaBa.

Mamepuansl u Memode. MpoBefieH aHanM3 NepBUYHON MeAULIMHCKOW JOKYMEHTaLMK, KOTOPbIA BKIIKOYaN U3yyeHue aM-
BynaTtopHbIX KapT M uctopui Bonesnn 73 naumeHToB. [MUCTaHLUMOHHO 3TUM NauMeHTaM Oblnv HanpaseHbl LUKabl onpoca
(BM3yanbHas aHanoroeas Lukana bonm (BALL) u nHaekc octeoapTtputa WOMAC). OTBETHI ObINM MONYYeHbl TOAbKO 0T 35 naum-
€HTOB, KOTOPbIE OblnN BKIIOYEHBI B UCC/IELOBAHME.

Pesynemamel. [py oLEHKe OTAANEHHbIX pe3y/bTaToOB OMepaTUBHOIO BMELIaTeNbCcTBa M3 35 NpoonepupoBaHHbIX Ma-
umentoB y 29 (82,1%) naumeHTOB mocneonepauMoHHbIA NepUOA NPOTEKan rafKo U Ha MOMEHT onpoca 60neBon CHH-
ApOM He becnokoun. Y Hux matonoruyecku ytonuieHHas MICC coyetanach ¢ aucnnasueii Mbilenka begpeHHoON KOCTy
Tuna A u B. Y 6 (18,9%) naumeHToB Ha MOMEHT onpoca coxpaHsancs 6oneBoN CUHAPOM C OrpaHUYeHneM QYHKLUUM KOMeH-
HOro cycTaBa. Y 3TWX NauMeHTOB AMCNIa3KA Mbllenika befpeHHoi KocTu cooTBeTcTBOBana tuny C B 4 ciyyasx, Tunam D
n B —no 1 cnyyat.

Boigodel. Ha paHHux cTapmsax 3aboneBaHus LenecoobpasHo npoBoauTh bonee TilaTenbHylo auddepeHumnanbHyo ma-
THOCTWKY MO BbISIB/IEHMIO MATONIOrMM KosleHHoro cyctasa. Ocoboe BHMMaHWe He0OX0AMMO YAeNSATb COUETAHMIO MATONOrUYecKm
yronwenHon MICC ¢ aucnnasuen Mbllenka b6eapeHHON KOCTH, KOTOPOe MOKET MPUBECTM He TONIbKO K 3aTPYAHEHUIO KOH-
CepBaTUBHOM Tepanuu 1 HeaheKTMBHOCTU ONEPaTMBHOIO BMELLATENbCTBA, HO M Pa3BUTUI0 NaTeNnoheMopanbHOro apTposa.

KnioueBble cnoBa: KoNeHHbIN CyCTaB; MeauonartessiapHaa CUHOBUAJIbHAA CKJ1adKa; MPT, apTpocKonuA.
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Analysis of long-term results of operative treatment
of pathologically thickened mediopathellar synovial
knee fold

Alexander A. Ochkurenko', Alexander G. Yeltsin', Dmitry S. Mininkov',
Alexander V. Gorokhvodatskiy', Anton P. Kurpyakov?

'N.N. Priorov National Medical Research Center of Traumatology and Orthopedics, Moscow, Russia;
Z|.M. Sechenov First Moscow State Medical University (Sechenov University), Moscow, Russia

ABSTRACT

BACKGROUND: The mediopatellar synovial fold (MPSF) of the knee joint is normally a thin and elastic structure, but under
the influence of various factors, the MPSF thickens and turns into a fibrous cord, which injures nearby structures and clinically
manifests with pain. One of the effective methods of treating MPSF in pediatric patients is an arthroscopic excision of the fold.

AIM: Evaluation of long-term results of arthroscopic treatment of patients with pathologically thickened MPSF of the knee
joint.

MATERIALS AND METHODS: There was conducted an analysis of primary medical documentation, which included the study
of hospital records and case histories of 73 patients. The survey questionnaires (based on VAS and WOMAC scales) were sent
to these patients. Responses were received from 35 patients who were included in the study.

RESULTS: When evaluating the long-term results of surgical intervention in 35 operated patients in 29 (82.1%) patients, it
was found out that there were no exacerbations in postoperative period and, at the time of the data collecting, there weer no
complaints for the pain syndrome. Dysplasia of the femoral condyle of type A and B was diagnosed in these patients. At the time
of the evaluation, 6 (18.9%) patients had pain syndrome with decreased function of the knee joint. In these patients, dysplasia
of the femoral condyle corresponded to type C in 4 cases, types D and B - in 1 case.

CONCLUSION: At the early stages of the disease, it is necessary to carry out a detailed differential diagnosis to identify the
pathology of the knee joint. Attention should be paid to the combination of a pathologically thickened MPSS with dysplasia of
the femoral condyle, which can lead not only to complications of conservative therapy and ineffectiveness of surgery, but also
to the development of patellofemoral arthrosis.

Keywords: knee joint; mediopatellar synovial fold; MRI; arthroscopy.

To cite this article:
Ochkurenko AA, Yeltsin AG, Mininkov DS, Gorokhvodatskiy AV, Kurpyakov AP. Analysis of long-term results of operative treatment of pathologically thickened
mediopathellar synovial knee fold. N.N. Priorov Journal of Traumatology and Orthopedics. 2022;29(1):19-24. DOI: https://doi.org/10.17816/vt082752

Received: 07.10.2021 Accepted: 07.02.2022 Published: 08.07.2022
V-2
ECOSVECTOR All rights reserved

© Eco-Vector, 2022



OPUMVHAJTBHBIE MCCTEJOBAHVIA

AKTYAJIbHOCTb

0pHow u3 npuumH hopMMpoBaHKA NepefHero 6onesoro
CMHIPOMa KOJNEHHOT0 CycTaBa ABMIAETCA MeauonaTeNnspHas
CMHOBManbHan cknagka (MICC). MHorue aBTOpbI CUMTAHOT,
4TO W3 BCEX CKIafoK KoneHHoro cyctaa MIICC vaue Bce-
ro BOBJIEKAETCA B NATONOMMYECKMIA NPOLECC W BCEACTBUE
3TOro HeceT 3a cobOM M3MeHeHWs BM3NEKALLMX CTPYKTYP
KOJIEHHOr0 CycTaBa, C KOTOPbIMU HaXOAMTCA B HEMmocpen-
CTBEHHOM KoHTakTe [1-10].

CuuTaetcs, 4To pasnuuHble 3TMONOrMyeckue hakTopel
€nocobCTBYIOT MPeBpaLLeHN0 HOPMasibHOM  311aCTUYHON
MICC B TonCTylo BONOKHUCTYIO U Fpybyto CTpyKTypy. 3Ta
G1bpo3HO M3MEHEHHas CKJlafiKa CHayana Bbi3blBaeT pas-
LPaXEHWe OKpYXKaloLmux CTPYKTYp, a 3aTeM OKa3blBaeT
MEXaHUYeCcKoe BO3JEWCTBME HA CYCTaBHbIE MOBEPXHOCTU
KOMIEHHOr0 CyCTaBa, 4TO CMOCOBCTBYET PasBUTMIO BTOPMY-
HOW 04aroBOW XOHAPOMANSAUMM B MeLUANbHOM MbILLENKe
BeapeHHON KOCTM M HA[KOMEHHMKA, TEM CaMbIM Bbi3blBas
anckoMdopT v bonesoi cuHapoM [11-14], a B ganbHeliuem
pa3BuUTWe natenodeMopanbHoro apTposa.

BnepBble CKNagKku KONMEHHOro cycTaBa ObiiM OMUCaHbI
B 1936 romy, HO MHTEPEC K HUM He YTUXAeT U MO Cen [eHb.
0aHaKo NpoBeAEHHbIE paHHUE UCCNIeS0BaHMA He a0 OHO-
3HayHoOro 0TBeTa 0 AnarHoctuke u niedeqnn MICC. B onybnu-
KOBaHHOW IUTepaType NoKasaHus K Bblbopy MeToga nedye-
HWA pasHATcs. Bpaum, 3aHMMaloLwmecs BOCCTaHOBUTENbHBIM
nleYeHneM, YTBEPXKAAIOT, YTO BnaronpusTHbIX pe3ysbTaToB
B OOMbLUMHCTBE CNYYaeB MOXHO [LOCTUrHYTb MpU rpamot-
HOM nogaxofie, BbIOOpe M MPOBEAEHUN KOHCEpPBATUBHOM Te-
panuu [15]. Bpaun xupyprudeckoro npoduns yTBEpXAAMT,
yto 6naronpusATHbIA UCXOA, BEPOATEH TOBKO NpU UCMOSIb-
30BaHMM onepaTuBHOro BMeLaTtenbcTBa [16—19]. HecMotps
Ha Hanuume nybnMKauwiA, NOCBALLEHHbIX 3TOW MaToiorMM,
BbI6Op TaKTUKK NeYeHns 0cTaeTcs NpesMeToM CrOpoB.

Lenb nccnepoBaHus — OLEHKA OTAANEHHBIX pe3ysib-
TaToB JIEYEHWUS! NALMEHTOB C MATONOMMYECKN YTOMLLEHHOM
MICC koneHHoro cycraBa.

MATEPWAJIbI U METOAbI

C opobpeHus nokanbHoro komuteta no atuke HMUL, TO
nM. H.H. Mproposa (npotokon N 3 ot 26.10.2017) 6bino no-
JlyYEHO paspeLLeHne Ha M3yyYeHue MefULMHCKON LOKYMeH-
Tauuu. B uccnepfoBaHWe BOLM NaUMeHTbI, KOTOPbIM Bbl-
MOJHANOCh ONepaTUBHOE BMELLATENIbCTBO TOJIbKO N0 NOBOAY
natonornyeckun ytonwieHHoi MICC. OnepupoBaHHble nauu-
€HTbI, KOTOPbIE B JaNlbHEMLLEM NEPeHeCN Apyrie onepaTuBe-
Hble BMeLLaTeNbCTBA Ha paHee OnepyvpoBaHHOM KOSIEHHOM
CcycTaBe, U3 UCCNe[0BaHNSA UCKITIYaNCh.

bbin npoBegeH aHanu3 NepBUYHON MeAMLMHCKOW [0-
KYMEHTaLuMK, KOTOPbIW BKJIKOYaN M3ydeHWe aMbynaTopHbIX
KapT 1 uctopwii bonesuu 73 naumeHToB. [IMCTaHUMOHHO 3TUM
naumeHTaM Obiv HanpaBeHbl LWKanbl 0npoca BU3yasbHOi
aHanoroBoi wWKanbl 6onm (BALL) u uHaeKca octeoapTpuTta
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Tabnuua 1. Pacnpepenenuve no nony 1 Bospacty
Table 1. Distribution by sex and age
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(Western Ontario and McMaster Universities Osteoarthritis
Index, WOMAC). OTBeTbl OblM MosyYeHbl TONbKO 0T 35 na-
LIMEHTOB, KOTOpble BbIK BKKOYEHBI B UCCIIEJ0BaHME.

[lna OLEHKM pesynbTaToB XMPYPrUYECKOro JIeYeHMs na-
Tonornyeckn yronweHHon MICC 6bin BbIMOMHEH aHanM3
UcTopui 6051e3HM, KITMHUYECKUX U PEHTTEHOMOTMYECKNX AaH-
HbIX 39 npoonepupoBaHHbIX nauueHtos ¢ 2008 no 2013 rog,
Ha base LMTO. Bo3pacT naumeHToB Ha MOMEHT 0NepaTMBHOMO
BMeLLaTeNbCTBa cocTaenaAn ot 8 no 23 net (tabn. 1).

W3 1abn. 1 cnepyer, uto natonoruyeckm yronwieHHas MICC
BCTpeyasnach BHe 3aBMCMMOCTM OT M0/1a M BO3pacTa, 0JHaKo
Hanbonee yacTo Bo BTOpoM fecsatunetum, ¢ 11 no 20 net, —
26 (74,3%) nauveHToB, TOrAa KaK B NEPBOM U TPETLEM JECATU-
netmm — 7 (20,0%) 1 2 (5,7%) cnyyas cOOTBETCTBEHHO.

Wccneposanme nposogunoce B nepuog ¢ 2017
no 2020 rop. MeHpepHbi cocTaB ydyacTHuKoB: 18 (51,4%)
MYXUUH 1 17 (48,6%) HEHLIMH.

PE3Y/IbTATHI

Bce nauMeHTbl MOCETUNM KOHCYNbTAaTUBHBIA MPUEM,
Ha KOTOPOM Oblnn BbIABIEHbI ao0bl HAa HACTOALMIA MO-
MEHT, NpoBeAeH 0CMOTP OMepUPOBAHHOIO KOJIEHHOTO CYCTa-
Ba C NPOBeJeHNEM KIIMHUYECKNX TecToB McMurrey (npusHak
Fouche), Bradant, Shteinmann I, Shteinmann II, Tecta Jlax-
MaHa, MepefHU BbIABUKHOW ALLMK, 3aHUIA BblABUKHON
Awmk, Hughston Tecra, Dreyer Tecta 1 Tecta Ha nceBpobno-
Kajy HafKoMeHHWKa. bbinu M3yyeHbl NepBUYHbIE AaHHblE
MHCTPYMEHTaTbHBIX METO[I0B WCCNe0BaHUA — PEHTTEHO-
rpamMMBl, yNbTPasByKoBOro uccnenosanus (Y3M) n marHutHo-
pe3oHaHcHon ToMorpadum (MPT) KoneHHoro cycTaBa. bbina
nofpobHO M3y4eHa TaKTMKA BOCCTAHOBMTESILHOTO JIeYeHMsl
nocsie nepeHeceHHoro ornepaTUBHOIrO BMeELLATeNbCTBA, CPO-
KW BO3BpALLEHWSA K aKTUBHOW MOBCEIHEBHOW U CMOPTUBHOM
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Tabnuua 2. KonnyecTBo BbINOHEHHbIX OnepaLuii
Table 2. Number of performed operations
loa 2008 2009 2010 2011 2012 2013 Bcero
Mon M bt M K M b M b M K M bt M X
Bcero 5 2 2 2 2 1 3 4 4 4 2 4 18 17
Wtoro 7 4 3 7 8 6 35

pestenbHocTh. BeceM naumeHtam 6bino BbINOSHEHO MOBTOp-
Hoe Y3W ¢ npuMeHeHneM QyHKLMOHANBHBIX Npob.

Mo anutenbHocTv boneBoro cMHApPOMa OT Hayana 3a-
boneBaHus BCe NaLMeHTbl BbiM pacnpepenieHbl Ha rpynmbl:
0o 6 Mmec, 6—12 mec n bonee 12 Mec. lMonyyeHHble AaHHble
MoKasanu, YTo OnepaTMBHOE NeYeHWe Haubonee YacTo Bbl-
MOJHANOCh NpY 00paLLeHnM B TEYEHUE MePBbIX 6 MEC OT Ha-
yana 3aboneBaHus — 22 (62,9%) cnyyas. B npomexyTke
oT 6 1o 12 Mec bbino npoonepupoBaHo 9 (25,7%) naumneHTos,
a nocne 12 mec — 4 (11,4%).

Mo rofaM KonM4ecTBO BbIMOHEHHBIX OMEepaTUBHBIX BMe-
LaTeNnbCTB Npy natonoruyeckn yronwenHon MICC kone-
banocb ot 3 o 8, Ho Hanbonee yacTo cocTaBnsAno 0T 6 [0
8 onepauwmii B rop, (tabn. 2).

Kak ye roBopunoch, NaumeHTbl, KOTOPbIM Oblu BbINON-
HeHbl PEBU3MOHHbIE 0NepaTVBHbIE BMELLIATENLCTBA Ha OAHOM
KOJIEHHOM CyCTaBe, U3 UCCe0BaHNa UCKoYanuch. OfHaKo
NPV OLIEHKE NONyYeHHbIX pe3ynbTatoB 1 naumeHTy (ManbuuK
8 net) 6b1M BBINONHEHBI ONepaLMy MO UCCEYEHNH NaToNorU-
yecku ytonweHHon MICC nooyepeaHo Ha 0BOMX KONEHHbIX
cycTaBax c nepuoamyHocTbio B 1 rof. Ha MoMeHT onpoca,
uepes 8 nieT, naumeHT xanob He npeabaABnAn, 601eBo CUH-
LpOM OTCYTCTBOBAJ.

Mpn oueHKe OTAANEHHbIX pe3ynbTaToB 0NepaTUBHO-
ro BMellaTenbcTBa M3 35 MpOONepUpOBaHHbIX NaLueH-
T0B y 29 (82,6%) nauMeHTOB MoCneonepaLmMoHHbIi ne-
puoL MpoTeKan rnagko U Ha MOMeHT onpoca 6oneBoil
cuHapoM otcytctBoBan. Mo gaHHbIM Y3U n MPT y Hux
ObiN0 BLISBNIEHO COYETaHWE MaTONOMMYECKW YTOJILLEH-
Hon MICC ¢ aucnnasuei Mblwenka beapeHHON KOCTU
tuna A u B no Dejour.

Y 6 (17,2%) naumeHTOB Ha MOMEHT ornpoca CoxpaHsncs
boneBoit CMHAPOM C OrpaHWyeHUeM QYHKLMM KOJIEHHOro
CyCTaBa, CBA3aHHbIN C MbILLIEYHbIM AucbanaHcoM, Hapylue-
HWeM BMOMeXaHUKV HaIKOMEHHMKA U Meperpy3kon KomneH-
HOro cycTaBa. Y 3TUX NauMeHTOB NaToNOrNYECKU YTOMLLEHHAS
MICC coveTanacb NpenMMyLLECTBEHHO C TSKENON CTEMEHbIO
AMcnnasumn Molilenka beapeHHoi koctn Tuna C B 4 ciyyasx
ntmno D n B — no 1 cayyato.

3AKJIKYEHUE

TakuM 0bpa3oM, nmpoBefeHHOe PeTPOCMEKTUBHOE WC-
cnefoBaHMe MoKasano, YTo nocne yaaneHus natonoruiecku
yronwweHHoi MICC KoneHHoro cyctaBa B OTAaNEHHOM noche-
OnepaLyMoHHOM Nepuojie Y NaLMeHTOB Pa3BUBasICA MbiLLeY-
HbI aycbanaHc, cnocobCTBYOLLMIA HApYLLIEHWH) B1UOMEXaHWKK

DOl https://doi.org/10.17816/VT082752

HaJKoMeHHWKa. 310 noaTeepxgano ponb MICC Kak yacTu
MeAManbHoro yaepKuBaTens HagKoneHHUKa.

Ha paHHux cragmsax 3abonesaHus Heobxogumo nmpoBo-
IuTb bonee TiwartenbHylo auddepeHUManbHy AMarHOCTUKY
Mo BbISB/IEHMI0 COYETAHHOW NaToiorMu, 0cobeHHO maTosio-
rnyecku ytonwienHoit MICC B coveTalum ¢ gucnnasmeii Mbl-
LenKa 6eipeHHo KOCTK.

BbinosHeHWe apTPOCKOMMYECKNX OMepaLyi, HanpaBneHHbIX
Ha ncceyeHme natonornyecku yroniieHHoi MICC y naumeHToB
C aucnnasuven MblLienka 6eapeHHoN KOCTH, CnefoBano NpoBo-
[MTb TOJIBKO B Clyyae, Korga Kypc KOHCepBaTMBHOMO Jle4eHus
Obin HeaddekTmBeH. pn cobMOAEHMM BCeX MPaBUI BbIMOJIHE-
HWS apTPOCKOMMYECKOT0 BMELLATeNbCTBa MO YAANEHU0 nato-
noruyecku yronwieHHoi MICC Ha paHHUX CTaamsax CyLLecTByeT
BbICOKMIA PUCK Pa3BUTUSA peLmavBa W NpespacnoNoKeHHOCTb
K dopMupoBaHmMio 06bEMHOr0 M NioTHoro pybua B Mecte uc-
CeYeHHOMN CBA3KYW U KaK cnefcTeue bonee BbicTpoMy passuTuio
wenbd-cuHapoma. Bee 310 NpuBOAUNO K HEraTMBHBIM Nocnes-
CTBUSAIM, YCUNEHWIO BONEBOTO CMHAPOMa, HapyLueHnio broMe-
XaHUKM Ha[IKONIEHHUKA U Pe3KOMY CHUXKEHUIO 3P EKTMBHOCTH
MobbIX METOLL0B KOHCEPBATUBHOMW Tepanku. B npotueHOM cny-
Yae pa3BuBasCcs peLumanB boneBoro CMHAPOMa U narosoruye-
CKOro MmpoLecca B 0TAaNIeHHOM MoceonepaLyuoHHOM Nepuoge,
4TO NPUBOAMIO K HEIDdEKTUBHOCTU HE TONBKO KOHCEpPBATUB-
HOM Tepanuw, HO U MOBTOPHBIX OMEPATUBHbLIX BMELLATENbCTB,
a B JaNbHeiiweM — K ObICTpOMy pasBuTU0 maTennodemMo-
panbHOro apTpo3a M 0CTe0apTPO3a KOMEHHOro CycTaBa.

JIONOJTHUTENIbHAA UHOOPMALUA /
ADDITIONAL INFO

Bknap aBTopoB. Bce aBTOpLI MOATBEPKAAIOT COOTBETCTBYE CBOEMO
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AHHOTALMA

AxkmyaneHocme. PacyeT caruTTanbHbIX MapaMeTpoB SIBASETCA HEOTbEM/IEMOI YacTbio NpesonepaLyoHHoro niaHupoBa-
HWS, @ TaKXKe LUMPOKO MCMONBb3YETCA LIS OLEHKU pe3ynbTaToB XMPYPrudeckoro fedyeHns. M3BecTHo, 4To npu cnoHaunonm-
cTe3e (0c0beHHO BLICOKMX CTEMEHEN) caruTTabHble MapaMeTpbl MO3BOHOYHMKA OT/INYAKITCA OT TAKOBbIX Y 34,0POBbIX JOAEN.
TaKoKe [OKa3aHO pasfiMume NO3BOHOYHO-TA30BbIX MapaMeTpoB y AETeli U B3poc/bix 6e3 opToneauyeckon natonorun. OfHa
13 3aay OMepaTUBHOIO JIEHEHWUA CMOHAMIONNCTE3a — BOCCTAHOB/IEHWE CaruUTTaNbHOrO BanaHca MM MaKcUMarbHOe ero
npubnnKeHMe K HOpManbHbIM 3HayeHnsM. O4HaKO Ha CerofHALIHUA feHb OTCYTCTBYET eAuHas HOPMa caruTTabHbIX Napa-
MeTPOB ANS [ieTel, crefoBaTebHo, BOMPOC 06 ONTMManbHOW TaKTUKe XMPYPrUYecKoro JIeYeHUs CNOHAUNONNUCTe3a Y AeTe
0CTaeTCs OTKPbITLIM.

Lless. OnpefenuTb NapaMeTpbl caruTTanbHOro banaHca y feTeii M NOAPOCTKOB CO 3[10POBbLIM NO3BOHOYHUKOM U CO CMOH-
LVII0NINCTE30M.

Mamepuanel u Memodbl. poBefeH peTPOCNEKTUBHBINA aHanM3 NOCTypabHbIX PEHTreHorpaMM 68 feTeil M NOAPOCTKOB.
MauveHTbl pasgeneHbl Ha 2 rpynnbl: rpynna 1 — 43 naumenta ot 8 fo 17 net 6e3 natonoruu NO3BOHOYHMKA. MaLMeHTH
AaHHOW rpynnbl 6biM pasgeneHsl no nony (26 nesoyek, 17 ManbynKoB) M Bo3pacTy (8—12 net — 25 yenosek; 13—17 net —
18 yenosek). [pynna 2 — 25 naumeHToB €O cnoHaunonMcTe3oM ot 8 fo 17 nert. MauneHTbl LaHHON Fpynnbl TaKKe Obin pas-
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YECKUI aHaNM3 LaHHbIX.

Pesynemamel. OcHoBHble napaMeTpbl carutTanbHoro 6ananca (P, PT, SS, LL, TK, PI-LL) y meteit u B3pocnbix be3 na-
ToNnornyeckux gedopmaumii NO3BOHOYHOMO cToNba CTaTUCTUYECKM LOCTOBEPHO OTNMYakTCA. Mpy TAXENbIX CTeNeHsX CMoH-
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XapaKTepHO [,0CTOBEpHO bosbLuee 3HayeHue Pl.
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ABSTRACT

BACKGROUND: The measurement of sagittal parameters is an important part of preoperative planning and is also used
to evaluate the results of surgical treatment. It is known that in spondylolisthesis (especially at high degrees) the sagittal
parameters of the spine differ from those in healthy people. The difference in spinal-pelvic parameters in children and adults
without orthopedic pathology has also been proven. One of the tasks of surgical treatment of spondylolisthesis is the restoration
of sagittal balance or its maximum approximation to normal values. However, today there is no single accepted norm of sagittal
parameters for children, therefore, the question of the optimal tactics of surgical treatment of spondylolisthesis in children
remains open.

AIM: To determine the parameters of the sagittal balance in normal children and in children with spondylolisthesis.

MATERIAL AND METHODS: A retrospective analysis of postural radiographs of 68 children was performed. Patients were
divided into 2 groups: group | — 43 patients from 8 to 17 years old without spinal pathology. Group Il — 25 patients with
spondylolisthesis from 8 to 17 years old. For each patient, the main spinal and pelvic parameters (PT; Pl; SS; LL; PI-LL; TK) were
measured and statistical analysis of the data was performed.

RESULTS: The study proved that the main parameters of the sagittal balance (PI, PT, SS, LL, TK, PI-LL) in children and
adults without pathological deformities of the spinal column are statistically significantly different. Also, there are statistically
significant differences between the parameters of the sagittal balance in children and adolescents without spinal pathology
and with spondylolisthesis (PI, PT, SS, LL, TK, SFD, PI-LL). In patients with high grade spondylolisthesis, the parameters of
thoracic kyphosis and lumbar lordosis are significantly reduced, which should be assessed as a compensatory mechanism for
maintaining the vertical position of the body. Children with spondylolisthesis are characterized by a significantly higher Pl value.

CONCLUSION: The sagittal parameters of the spine in children and adults are different, therefore, for correct preoperative
planning, it is necessary to establish the norm of sagittal parameters for children. It is also necessary to take into account the
high value of Pl in children and adolescents with spondylolisthesis, which may be the etiological factor of this disease. The
existing formulas for measuring sagittal balance for children with spondylolisthesis should be used with caution, because a
high PI can lead to unreliable theoretical values of PT, SS, LL and TK. The cause of sagittal imbalance can be not only high
degrees of spondylolisthesis, but also the tight hamstrings.

Keywords: children and adolescents; spondylolisthesis; normal sagittal parameters; tight hamstrings.
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OPUMVHAJTBHBIE MCCTEJOBAHVIA

BACKGROUND

The calculation of sagittal parameters is an integral part
of preoperative planning and it is used to evaluate surgical
treatment outcomes. Sagittal parameters of the spine in
patients with spondylolisthesis, especially at high degrees,
differ from those of healthy people [1]. The difference in
spinal-pelvic parameters between children and adults
without orthopedic pathology has also been proven [2].
Therefore, for correct preoperative planning, there should be
a known norm for determination of sagittal parameters in
children. Only a few literary works have focused on sagittal
balance norms in children and adolescents [2-8]. In some
cases, sagittal balance impairment develops as a result of
neurological disorders, pain syndrome, and lumbar-femoral
rigidity syndrome. The need to restore the sagittal profile
as a result of surgical treatment of spondylolisthesis is
obvious. However, the question about the optimal degree of
restoration and target indicators of sagittal parameters in
pediatric patients remains open.

MATERIALS AND METHODS

A retrospective study was performed. The study included
68 children and adolescents aged 8 to 17 years. All patients
were distributed into two groups.

Group 1 consisted of 43 patients without any
musculoskeletal system pathology. This group included
patients who had made appointments for outpatient visits
to the Federal Center for Traumatology, Orthopedics and
Arthroplasty of the Ministry of Health of Russia (Smolensk)
with complaints of back pain and/or impaired posture. These
patients underwent postural radiographs in order to rule
out musculoskeletal pathology. The criterion for inclusion in
the group was the absence of spinal deformities (scoliotic,
kyphotic, post-traumatic, spondylolisthesis) or other
orthopedic pathology.

Group 2 had 25 patients admitted to the N.N. Priorov
National Medical Research Center of Traumatology and
Orthopedics of the Ministry of Health of Russia with a
diagnosis of vertebra L5 spondylolisthesis for surgical
treatment. The criterion for inclusion in this group was
spondylolisthesis of the lumbar vertebra five and the absence
of other orthopedic pathology.

All patients included in the study underwent postural
radiography. To minimize changes in the sagittal contour of
the spine and prevent compensatory changes in posture, the
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study was performed according to the standard proposed by
the Spinal Deformity Study Group (SDSG) [9], whereby the
patient should be in an upright position, with knee and hip
joints in a neutral position comfortable for the patient as well
as arms bent at the shoulder and elbow joints with fingers in
the collarbone area. In case of a shortening of the lower limb
of more than 2 cm, an X-ray is performed with compensation
to align the pelvis.

From the postural radiography of the lateral view, all
patients underwent radiometric calculations of various
parameters including pelvic tilt (PT); pelvic incidence (Pl);
sacral slope (SS); lumbar lordosis (LL); the difference
between the values of the pelvic index and lumbar lordosis
(PI-LL); thoracic kyphosis (TK).

Statistical data analysis was performed using the
statistical programming language and the R environment
(version 3.6.1) in the RStudio IDE (version 1.2.1335). The
distribution of continuous and discrete quantitative variables
in the sample was described using mean values, standard
deviation, median, and quartiles, and categorical values were
indicated in shares (percentages). Statistical hypotheses
about the differences in the distribution of quantitative
variables in independent samples were tested using the
nonparametric Mann—Whitney test. The null hypothesis in the
statistical tests was rejected at a significance level p lower
than 0.05.

Historical literatures show that there are no statistically
significant differences in sagittal parameters between girls
and boys [2]. Hence, no comparison by gender was performed
during the statistical data analysis.

RESULTS

For all the group 1 patients, (children and adolescents
aged 8 to 17 years (mean age 12 years) without orthopedic
pathology (n=43)), the average values for each parameter
were determined and described using the median and
quartiles (Table 1).

The patients were distributed by age in accordance with
the World Health Organization pediatric groupings (25 patients
were 8-12 years old, and 18 patients were 13-17 years old).
The parameters obtained were taken as a conditional normal
for children and compared with the normal parameters
for adults as proposed by F. Schwab et al. [10] (Table 2).
The comparison revealed that the main sagittal balance
parameters differ between children and adults without
pathological deformities of the spinal column. In children,

Table 1. Mean values of the main spinal and pelvic parameters in children without orthopedic pathology (in degrees)

Parameter | Pl | sS | PT | LL | TK | PLL
Value 40,7 35,8 5.2 50,2 33,5 11,10
[34,40; 45,151 [30,75;39,301  [175;1025]  [44,15;57,45]  [26,50; 40,45]  [-18,40; ~4,40]

Note: Pl — pelvic incidence; SS — sacral slope; PT — pelvic tilt; LL — lumbar lordosis; TK — thoracic kyphosis; PI-LL — difference

between the values of the pelvic index and lumbar lordosis.

DAl https://doiorg/1017816/VT0105177
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Table 2. Mean values of the main spinal-pelvic parameters in children (obtained as a result of our study) and adults [10] (in degrees)

Parameter Children Adults
Pl 40,7 [34,40; 45,15] 51,7
SS 35,8 [30,75; 39,30] 39,4
PT 5,2 [1,75; 10,25] 12,3
LL 50,2 [44,15; 57,45] 46,5
TK 33,5 [26,50; 40,45] 47
PI-LL -11,10 [-18,40; -4,40] 10

Note: Pl — pelvic incidence; SS — sacral slope; PT — pelvic tilt; LL — lumbar lordosis; TK — thoracic kyphosis; PI-LL — difference

between the values of the pelvic index and lumbar lordosis.

Table 3. Mean values of spinal-pelvic parameters in children with spondylolisthesis (in degrees)

Parameter | Pl | sS | PT | LL | TK | PLL
Value 72,40 46,90 23,40 58,80 26,00 12,20
[65,90; 77,401  [36,10;52,70]  [20,10;31,60]  [49,80;65,80]  [19,00;34,50]  [-3,10; 20,60]

Note: Pl — pelvic incidence; SS — sacral slope; PT — pelvic tilt; LL — lumbar lordosis; TK — thoracic kyphosis; PI-LL — difference

between the values of the pelvic index and lumbar lordosis.

lower average values were determined for PI, PT, TK, and
PI-LL, while indicators LL and SS differed insignificantly.

Group 2 consisted of 25 patients aged 8 to 17 years
(mean age 14 years), who were distributed by age (seven
patients were 8-12 years old; 18 patients were 13-17 years
old). The patients were distributed according to the degree of
vertebral displacement based on the Meyerding classification.
They were distributed as follows: There were four patients
categorized under degree |, nine patients under degree I,
eight patients under degree lll, three patients under degree
IV, and one patient under grade V (spondyloptosis). Based on
the spondylolisthesis classification developed by the SDSG,
the patients were distributed as follows. There was one
patient categorized as type 1, three patients as type 2, eight
patients as type 3, one patient as type 4, six patients as type
5, and six patients as type 6. Patients were distributed into
two subgroups determined by the type of spondylolisthesis
as categorized based on the SDSG classification; there were
12 patients with low grade spondylolisthesis, and 13 patients
with high grade spondylolisthesis.

The calculated average values of spinal-pelvic parameters
for group 2 are presented in Table 3.

The sagittal balance parameters in group 1 and group 2
patients were compared. Statistically significant differences
were revealed in all the sagittal balance parameters in
children and adolescents without spinal pathology and with
spondylolisthesis, as is clearly demonstrated in Fig. 1.

High Pl should be noted in pediatric patients with
spondylolisthesis. A comparison was performed in terms of Pl
between the normal group and spondylolisthesis groups. The
comparison revealed that the Pl value significantly increases
with age, and that pediatric patients with spondylolisthesis
have a higher Pl parameter compared to healthy children
(Table 4).

Comparison was made between the normal, low grade
spondylolisthesis, and high grade spondylolisthesis groups. It

DAl https://doiorg/1017816/VT0105177

was established that the Pl parameter was significantly higher
in patients with high grade spondylolisthesis than in the group
of healthy children. It was also revealed that the Pl index was
significantly higher in the low grade spondylolisthesis group,
in contrast to the parameters of TK and LL, which change
with increasing severity of the deformity (Table 5).

Clinical case. Female patient, 13 years old, diagnosed
with degree Il spondylolisthesis of vertebra L5, SDSG type
6. Clinical manifestations were severe pain syndrome in the
lumbar region with irradiation along the posterior surface of
the thigh and lower leg from both sides, gait disturbance,
antalgic position of the body with an anterior trunk bending;
and lumbar-femoral rigidity syndrome. There were no focal
neurological symptoms. Initial sagittal balance parameters
were PT=33.4°% PI=70.6°; SS=37.2°; LL=-0.2°; TK=-14.7°
(Fig. 2).

The patient underwent a two-stage surgical treatment.
The first stage was L5 laminectomy with revision and
decompression of neural structures, dorsal fixation of L4-S1
with a transpedicular system with reduction of the vertebra
L5. The second stage was L5-S1 interbody fusion with an
individual cage from the anterior extraperitoneal approach
according to the original technique [11]. Three months after
surgical treatment, gait and vertical position of the trunk
were restored; postural radiography showed normalization of
sagittal parameters (PT=21.5°; PI=70.7°; SS=49.2°; LL=54.7°;
TK=21.6).

DISCUSSION

To date, there are a number of publications in Russian
literature that are focused on the sagittal balance problem in
children. However, in all studies, the study group has one or any
other pathology; and the data obtained are compared with the
average values for children, proposed by international authors.
For example, in the works by 0.G. Prudnikov, A.M. Aranovich
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Fig. 1. Comparison of mean values for the main sagittal parameters between groups of healthy children and those with spondylolisthesis.
PT — pelvic tilt; Pl — pelvic incidence; SS — sacral slope; LL — lumbar lordosis; TK — thoracic kyphosis; PI-LL — the difference
between the values of the pelvic index and lumbar lordosis.

Table 4. Pelvic incidence (PI) distribution in groups of healthy children and those with spondylolisthesis depending on age (in degrees)

Age | Norm | Spondylolisthesis

Group 1 (8-12 years old) PI1=36,90 [30,50; 44,20]
Group 2 (13-17 years old) PI=42,00 [40,00; 48,00]
p 0,042

Note: Averages are described using the nonparametric median and quartile method (Pl — pelvic incidence).

PI=66,8 [64,80; 70,60]
PI=73,70 [66,10; 78,80]
0,033

Table 5. Indicators of spinal-pelvic relationships in children with spondylolisthesis, depending on the degree in comparison with the norm
(in degrees).

Parameter | Pl | sS | PT | LL | TK | PLL
Norm 5,20 40,70 35,80 50,20 11,10 33,5
[175;10,25]  [34,40;45,15]  [30,75;39,30]  [44,15; 57,45]  [-18,40; —440]  [26,50; 40,45]
Low grade 21,50 70,80 49,20 60,90 -2,10 30,80
[7,33;24,53]  [54,85,78,80]  [4157;53,600  [5757;71,400  [-10,18; 1272  [21,22; 39,22]
High grade 25,60 72,40 42,40 49,80 16,90 21,70
[22,00;3530]  [66,00;76,601  [34,90;5270  [28,20;63,601  [6,90; 41,601  [6,90; 31,90]
p 0,005 0,040 0,020 0,040 0,004 0,035

Note: Pl — pelvic incidence; SS — sacral slope; PT — pelvic tilt; LL — lumbar lordosis; TK — thoracic kyphosis; PI-LL — difference
between the values of the pelvic index and lumbar lordosis.

[12], the sagittal parameters were calculated and analyzed Analysis of sagittal parameters in pediatric patients

in pediatric patients with achonodroplasia, and data from
J.M. Mac Thiong (2004) [2] for healthy children aged 7.3+1.8
years were taken as comparison group. In a number of works
such as P.I. Bortulev et al. [13, 14] analyzed spinal-pelvic
relationships in pediatric patients with hip subluxation in Legg—
Calve—Perthes disease and with dysplastic hip subluxation. The
data obtained were compared with the average indicators for
children proposed by H. Hesarikia et al. [15].
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without spinal pathology has not previously been performed
in the Russian literature due to the ethical standards that
surround such research. However, in our study, all patients
of group 2 bhooked appointments to the clinical diagnostic
department with various complaints, including pain of
unknown origin in the spine, as well as due to previous
injuries and posture disorder. All X-ray studies were
performed strictly depending on the indications described
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Fig. 2. Sagittal balance parameters in a 13-year-old patient with spondylolisthesis L5, SDSG type 6 before (a) and after (b) surgical treat-
ment, as well as the calculation of theoretical parameters of lumbar lordosis (LL) and thoracic kyphosis (TK) at the stage of preoperative
planning. Design parameters: 1) LL=PI x 0.54 + 28, LL=66.1; 2) TK=0.75 x LL, TK=49.5.

in order to rule out other spine pathologies. The effective
radiation dose for ensuring radiation safety was calculated
in accordance with methodological recommendations. During
the study, a highly sensitive flat panel detector was used,
with an average effective radiation dose of 0.3 mSv, which is
equal to the radiation dose when performing standard chest
radiographs.

J. Legaye et al. (1998) [16] for the first time revealed the
relationship between the three pelvic indices, expressed by
the equation PI=SS+PT. In the course of our study, it was
established that in pediatric patients with spondylolisthesis,
the average PI values were significantly higher than in
children without spinal pathology. H. Labelle et al. [9]
analyzed radiographs of 214 spondylolisthesis patients
aged 10 to 40 years old. Based on the analysis, the authors
registered higher Pl values in the patient group compared
to the control group of asymptomatic volunteers. Taking
into account this fact, high Pl values can be regarded
as an etiopathogenetic factor in the development of
spondylolisthesis.

Considering that Pl is the key value for calculating all other
indicators of sagittal balance (PI=SS+PT; LL=PIx0.54+28) [17],
it is not advisable to use generally recognized equations in all
cases. So, for example, during preoperative planning for the
female patient whose case is presented in the “Clinical case”
section, theoretical sagittal parameters were calculated
as 1) LL=PIx0.54+28=66.1° 2) TK=0.75xLL=49.5°. The
obtained theoretical values for LL and TK, in fact, indicated
the presence of hyperkyphosis of the thoracic region and
hyperlordosis of the lumbar region. Average values for
children and adolescents without pathology were used as
theoretical parameters. In this case, the generally accepted
equations developed for adults turned out to be inapplicable

DAl https://doiorg/1017816/VT0105177

for children. The patient also had a gross disorder
characterized by anterior inclination of the body in the vertical
position, a pronounced gait disturbance, but the degree of
spondylolisthesis was low (Il according to Meyerding). We
analyzed the initial neurological status of group 2 patients
with sagittal imbalance (n=6). All patients had symptoms of
lumbofemoral rigidity in combination with severe pain, gait
disturbance, and/or disorder of the vertical position of the
body. It is noteworthy that only two patients had high grade
spondylolisthesis. All group 2 patients underwent a two-
stage surgical treatment with decompressive laminectomy
and reduction of vertebra L5. After decompressive-stabilizing
surgeries, in all cases, there was a regression of neurological
symptoms and restoration of the sagittal profile of the spine
within 3 months from the surgery.

At present, the mechanism of lumbar-femoral rigidity
is not fully understood; however, there are a number of
publications describing a specific gait disorder and the
inability to tilt the body anteriorly; children and adolescents
with spondylolisthesis have a pronounced limitation in lifting
their legs straight legs. The authors attribute this challenge
to irritation of the cauda equina and note the regression of
the above symptoms after laminectomy of the vertebra L5
[18, 191.

CONCLUSION

In the surgical treatment of spondylolisthesis in pediatric
patients, sagittal balance parameters must be taken into
account. However, there are differences in vertebral and
pelvic parameters between children and adults. Therefore,
for correct preoperative planning, it is necessary to
establish the normal values of sagittal parameters for
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pediatric patients. It is also necessary to take into account
the high values of Pl in children and adolescents with
spondylolisthesis, which may be an etiological factor for
the condition disease. The existing equations for calculating
sagittal balance for pediatric patients with spondylolisthesis
should be used with caution, since a high PI can lead to
unreliable theoretical values of PT, SS, LL, and TK. Sagittal
imbalance can be caused not only by high degrees of
spondylolisthesis, but also by lumbar-femoral rigidity
syndrome. A laminectomy of the L5 vertebra is required
in order to decompress the neural structures during the
surgical treatment of patients with this syndrome and those
with gait and/or vertical position disorders.
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AHHOTAUNA
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0nepaTUBHOrO JIEYEHUS CMIOHAMNOAMCTE3a Y MALMEHTOB CPeJHEr0 W NOXWUOro Bo3pacTa yAeNeHo HeJ0CTaTOYHOr0 BHUMAHMS.

Lless. Moka3aTb 0COBEHHOCTM CUNOBLIX XapaKTEPUCTUK MBILLIL, HUXKXHUX KOHEUYHOCTEl 1 TeMnepaTypHo-6051eBoM YyBCTBH-
TENbHOCTU B iepMaToMaXx KOpEeLUKOB KOHCKOr0 XBOCTa Y MauUMeHTOB CPeHEro W MOXMWIOro BO3pacTa B OTAANIEHHbIE CPOKM
Mnocsie XMpYpruyecKoro sIe4eHUs CNoHAMNONAMCTE3A B 3aBUCKMOCTM OT 3TMONOMMM 3aboneBaHus.

Mamepuaner u Memodel. MNpefacTaBneH aHann3 pe3ynbTaToB GYHKLUMOHANBHBIX MCCEA0BaHMIA 21 NaumneHTa co CNoHAM-
nonuctesoM B Bo3pacte oT 41 o 74 net (12 — c pgereHepaTuBHbIM, 9 — ¢ cnoHaunonusHbiM). Mccnegosanus npoBefeHbl
[0 neyenus n yepe3 75-99 Mec nocne onepaTMBHOTO BMeLLaTeNbCTBA. Vicnonb3oBanuch cnefyioliee MeToAbl UccnefoBa-
HWS:: KITMHWUYECKUIA (HEBPOOTMYECKMIA CTaTyC), BU3YanbHO-aHanoroBas WwKana 6onu (BALL), onpocHuk Ocsectpu (Oswestry
Disability Index, ODI); ny4eBoi (byHKLMOHANLHOE PEHTTEHONOMMYECKOe UCCNe0BaHNE), MarHUTHO-Pe30HaHCHas ToMorpa-
dus, aHTPOMOMETPUS, IMHAMOMETPUSA MBILLILL HUXKHUX KOHEYHOCTEN, 3CTE3MOMETPHS, CTATUCTUYECKMIA.

Pesynbmamel. B otaaneHHble CpoKM nocne onepaTUBHOMO JIeYeHNs Y NALMEHTOB CO CMOHAMN0MN3HLIM CNOHANA0ANCTE-
30M npeobnajano yBenmueHre MOMeHTa cumbl BO BCex rpynmax Mol (B 39-75% cnyyaes). B rpynne naumeHToB c pere-
HepaTUBHbIM CMOHAMNIONMCTE30M NpeBanMpoBana oTpuLaTeNlbHas AMHAMUKA — CHUKEHUE CUOBbIX XapaKTePUCTUK MbILLL,
B 50-94% cnyyaes. Mo AaHHBIM 3CTe3MOMETPUM, Bonee BbipaXKeHHbIE HEraTUBHbIE M3MEHEHWUS! BEJIMYMH MOpPOroB Temrepa-
TypHO-D0NEBOV YyBCTBUTENBHOCTM BbIW BbIABMIEHBI Y MALMEHTOB C LEre€HEPaTUBHLIM CMOHAMIIOAMCTE3OM.

3aknoyenue. TakuM 06pa3oM, aHanM3 CUNOBbLIX XapPaKTEPUCTUK MBILLUL, U JaHHbIX 3CTE3MOMETPUW OMPEeLenun pasnmy-
HYI0 CTeneHb KOMMEHCALMM 1 BOCCTAHOB/IEHWUS NPU OMEPaTUBHOM JIEYEHUM MALMEHTOB CO CMIOHAMMONUCTEOM B 3aBUCUMOCTH
0T 3Tvosorum 3aboneBaHus.

KnioueBble cnoBa: cnoHaMnonucTes; Cpe,U,HMIZ U NOXuUMon BO3pacT; onepaTtuBHOe Jie4eHue; OTAasIEHHbIe pe3ynbraTthl
NeYeHUst; CUNa MbILLLL HUXHUX KOHEYHOCTEN; TEMI'IepaTypHO-GOJ'IEBaFI YyBCTBUTEJIbHOCTb.
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Analysis of long-term functional results
of surgical treatment of spondylolisthesis
in middle-aged and elderly patients

Nikita S. Gvozdev, Elena N. Shchurova, Oksana G. Prudnikova

National Ilizarov Medical Research Centre for Orthopaedics and Traumatology, Kurgan, Russia

ABSTRACT

BACKGROUND: Insufficient attention has been paid to the analysis of the use of instrumental methods of examination in
assessment the long-term results of surgical treatment of spondylolisthesis in middle-aged and elderly patients.

AIM: To show the peculiarities of strength characteristics of lower limb muscles and temperature and pain sensitivity in
the dermatomes of the cauda equina roots in middle-aged and elderly patients in the distant terms after surgical treatment of
spondylolisthesis depending on the etiology of the disease.

MATERIALS AND METHODS: An analysis of the results of functional studies of 21 patients with spondylolisthesis aged 41
to 74 years (12 with degenerative, 9 with isthmic) is presented. The research done before treatment and 75-99 months after
surgery. The following research methods were used: analysis clinical (neurological status), visual analog scale (VAS), Oswestry
Disability Index (ODI), radiology (functional X-ray examination), magnetic resonance imaging, anthropometry, the lower limb
muscles dynamometry, esthesiometry, statistical.

RESULTS: In the long term after surgical treatment, patients with isthmic spondylolisthesis had a predominant increase
in the moment of force in all muscle groups (39-75% of cases). Negative dynamics prevailed in the group of patients
with degenerative spondylolisthesis — a decrease in muscle strength characteristics in 50-94% of cases. According to
esthesiometry, more pronounced negative changes in the values of temperature and pain sensitivity thresholds were observed
in patients with degenerative spondylolisthesis.

CONCLUSION: The analysis of muscle strength characteristics and esthesiometry data determined a different degree of
compensation and recovery during surgical treatment of patients with spondylolisthesis, depending on the etiology of the
disease.

Keywords: spondylolisthesis; middle-aged and elderly; surgical treatment; long-term results of treatment; lower-extremity
muscle strength; thermal pain tolerance.
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OPUMVHAJTBHBIE MCCTEJOBAHVIA

AKTYAJIbHOCTb

TeHOeHUMA K CTapeHuIo HaceNleHus U pas3BuUTHe COBpe-
MEHHbIX XMPYPrUYecKUX TEXHOSOTWA YBENUYMBAIOT A0S0
NOfei CPpeaHero M MOXWIOro Bo3pacta B rpynne nauueH-
TOB, KOTOPbIM BbIMOJHAETCSA XMPYPruyecKoe BMELLATeNIbCTBO
Ha NOSAICHUYHOM OTene No3BoHOYHUKA [1-4].

Y 6-11,5% B3pocnoro Hacenexus onpeaensioTcs cMe-
LLIEHNUA MOSICHWUYHBIX MO3BOHKOB — CMOHAUNOAMCTe3 [5, 6],
M €ro pacnpocTpaHEHHOCTb HEYKIIOHHO pacTeT B CBA3W C Mo-
BbILLEHWEM [LOSIM JIUL, CPeAHEr0 M MOXMoro BospacTa [7, 8.

Jtnonormyeckuin Gaktop GOpMMpOBaHMsA CMOHAWI0M-
cTe3a onpefaensieT pasfMyHble BapuaHTbl XMPYPrUYecKoro
JIeYeHUst AaHHOW KaTeropuu naumeHToB. Mpu oereHepaTms-
HOM CMOHAWUNONNCTE3E OCHOBHLIM MATOMOP(OIOrUYECKUM
cybcTpaToM ABNSETCA CTEHO3 NO3BOHOYHOO KaHarna Ha GoHe
LereHepaTMBHO-AUCTPOPUUECKUX U3MEHEHWIA, NPU CMOHAM-
NIONIU3HOM aHTENCTe3e — MOABUMIKHOCTb Ha YPOBHE CMe-
LLieHus BCnefcTBue AedeKTa MeXCYCTaBHOW 4acTh Ayru no-
3BOHKa.

BbigeneHune B KIMHMYECKOW KapTuHe 3abonieBaHuin no-
3BOHOYHMKA OCHOBHbIX KJIMHUYECKMX CMHAPOMOB (CTEHO3a,
HecTabunbHoCTH, AedopMaumnmn), onpeaensiowmx TaKTUKY
1 06bEM XMPYPrU4ecKoro NeyeHus, NPMBOLUT K Heobxoam-
MOCTW 0OBEKTMBHOM OLLEHKW Pe3ysibTaToB JieyeHus [4].

Mo faHHLIM IUTEpaTYpbl, NP OLLEHKE Pe3ynbTaToB Jieye-
HWS B3pOC/IbIX NALMEHTOB CO CMOHAMOINCTE30M MCMOMb3Y-
10T KIIMHWYECKWE, PaaMoNorMyecKkne MeToabl UCCe0BaHms
u onpocHuku (OcBectpu, SF-36). NHCTpyMeHTanbHblE METO-
Obl, NO3BONAOLLME 00BEKTUBHO M3YUMTb HapYLLEHUS (YHK-
LMOHANbHOMO CTaTyca, NPUMEHAIOTCA KpaiHe peako [9-12].
Wcnonb3oBaHue ONpOCHUKOB MO3BOASET XapaKTepu3oBaTb
(QYHKUMOHABHOE COCTOSHME NALMEHTOB Ha pasHbIX 3Tanax
neyeHus. OfHaKO aHKeTMpOBaHME W TECTUPOBaHWE HOCAT
CYOBEKTUBHLIN XapaKTep M CBA3aHbl C MOHMMaHWEM MNOCTaB-
NIeHHOro BOMpoca ¥ BLIDOPOM NpeasioXKeHHOro BapuaHTa oT-
BeTa [13, 14]. A Befilb MUMEHHO MHCTPYMEHTaNbHble MeTOAbI
dM3M0NOrMYECKMX MCCief0BaHMIn N03BONAIOT bonee 0ObeK-
TMBHO U [I0CTOBEPHO NPOBECTY aHaNM3 OTAANEHHbIX Pe3Yy/ib-
TaToB JIeYeHUs.

Lenb uccnepoBaHmMs — nokasatb 0COBEHHOCTU CUIOBBIX
XapaKTEPUCTUK MbILLIL, HUXHMX KOHEYHOCTEN M TeMnepaTyp-
H0-60neBO YYBCTBUTENBHOCTM B I6PMATOMaX KOPELLKOB KOH-
CKOro XBOCTa Y NaLMEHTOB CPEAHEro W MOXWAOro Bo3pacTa
B OTZa/eHHbIE CPOKYM NMOCHIE XMPYPrUYECKOro fieYeHms CNoHAm-
JI0NIUCTe3a B 3aBUCMMOCTM OT 3TUOJIOrMM 3aD0/1eBaHMS.

MATEPWAJIbI U METOAbI

[l13aiiH uccneaoBaHUs: PETPOCNEKTUBHBIN aHaN3 cepum
Cnyyaes.

KpuTepuu BK/IOYEHWS B UCCIIE0BaHME: ONepaTUBHOE Je-
YeHue CMOHAMNONNCTE3A TEXHOMOMMEN 3afiHeil UHCTPYMeH-
TanbHOM (UKCaLMel B COYETAHUM C 3aHUM MEXTENIOBbIM
CMOHAWIO0AE30M MOACHUYHBIX MO3BOHKOB (posterior lumbar
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interbody fusion, PLIF), Hanuuve apxuBHOro Matepuana
Ha 3Tanax UCcCneAoBaHMs, BO3pacTHOM Auana3oH oT 41 mo
74 net. Kputepum uckutoueHus: Bospact Monoxe 41 roga,
OTCYTCTBME apXWBHbIX AaHHbIX, LPYrue MeTOLMKMN JieYeHus
CMOHAMMONNCTE3A.

MeToabl MccnefoBaHUS: KIIMHUYECKUIA (HeBposoruye-
CKWiA cTaTyc), BU3yanbHO-aHanorosas Lkana 6onu (BALLI),
onpocHuk Ocsectpu (Oswestry Disability Index, ODI); nyue-
BOM (hyHKLMOHANBHOE PEHTTEHON0MMYECKOE UCCIIeS0BaHNE),
MarHMTHO-pe3oHaHcHas ToMorpagms (MPT), aHTponoMeTpus,
OMHaMOMETPUSA MbILLL, HUKHUX KOHEYHOCTeW, acTesnoMe-
TpUS, CTaTUCTUYECKUIA.

WccnepoBanus 6binv npoBefeHbl B COOTBETCTBUN C 3TH-
YeCKUMM CTaH[apTaMu (XenbCWHKCKas AeKnapauumsa ¢ no-
npaBkamu 2013 roga) U 00bpeHbl IOKANbHBIM 3TUMECKUM
KomuteToM OIBY «HMUL, TO um. I'.A. Mnu3apoBa» MuH3gpa-
Ba Poccum (npotokon N2 4 (68) ot 11.11.2020).

Bce nauueHTbl BbiAM  npoonepupoBaHbl B MEpUoS,
¢ 2011 no 2013 roa. AHanu3 oTaaneHHbIX pesynbTaToB OCy-
wectensncs B 2019 roay.

MpencTtaBneH aHanu3 pesynbTatoB (YHKLMOHANBHBIX
uccnefoBaHuii 21 naumeHTa co CNOHAUNONUCTE30M B BO3-
pacte oT 41 po 74 net. CooTHOLIEHME MO MOAY: 6 MYXUMH
1 15 XeHwwmH. PacnpeseneHue no 3atMonorum 3abonesaHus:
y 12 60/bHBIX — [ereHepaTMBHbINA CMOHAMUNOAMCTES, Yy 9§ —
cnoHamnonmskblic [15]. Y naumeHToB C AereHepaTUBHbLIM
cnoHgunonuctesoM npeobnaganm | u Il cteneHb cMeLLeHus
(6 n 6 cnyyaeB COOTBETCTBEHHO), NP CMOHAUNONU3HOM aH-
TenucTese npeobnapana lll cteneHb cMellenns (4 cnyyas)
[16]. Mpu npoBeaeHUM YHKLMOHANBHOMO PEHTrEHOSOrnYe-
CKOro MCCef0BaHMs HeCTabUNbHOCTb Ha YPOBHE CMELLLEHUS
BbisiBfieHa B 75% crnyyaeB npu AereHepaTMBHONM 3TUOMOMUK
3abonesanus v B 100% — npu CNOHANNONN3HOM CMELLEHMN.
Ananu3 MPT nokasan LieHTpasbHbIA TUM CTEHO3a NO3BOHOY-
HOro KaHana co CrefyloLWwyM pacnpefeneHneM no Kiaccu-
duKaumm C. Schizas: Tun C — 8 yenosek, un D — 4 nauu-
eHTa [17]. B HeBponornyecKoM crtaTyce y nauMeHToB 06enx
rpynn npeobnazfana KopeLIKoBas HeBPOJIOr1YeCKas CUMMTO-
MaTWKa Ha ypoBHe nopaxeHus (tabn. 1).

BceM nauueHTam ObIN0 BbIMOAHEHO OMepaTUBHOE BMe-
LUIaTeNbCTBO, BKIIKOYaBLLEE AEKOMMPEeccUio CTPYKTYp No3Bo-
HOYHOr0 KaHana u KOMBUHMPOBaHHbIN crioHauMofe3 (TpaHc-
neaukynapHas ¢ukcaums + PLIF) Ha ypoBHe cMeLueHus.
Hannuue cTeHo3a No3BOHOYHOrO KaHana y 25% nauumeHToB
C AereHepaTMBHbIM CTIOHAMMONNCTE30M NoTpeboBano pesex-
LMK runepTpodMUPOBaHHBIX 3/IEMEHTOB 33fHEr0 CYCTaBHOIO
KOMMJIEKCa C LeMbH PEKOHCTPYKLIMM MO3BOHOYHOIO KaHana.
[lo v nocne onepaTMBHOrO IeYeHWUS OLIEHWBANW UHTEHCKB-
HocTb 60neBoro cuHapoMa (no wrane BALL) u dyHKuMOHaNb-
Hoe cocTosiHme (MHaekc ODI). Mo atnonormyeckomy daktopy
naumMeHTbl pacrpeeneHsl B 2 rpynnbi: 1) ¢ AereHepaTuBHbIM
CMOHAMNONUCTE30M; 2) CO CMOHAWMONU3HBIM CTIOHAWIONN-
cTe3oM (1abn. 1).

[laHHble 2 rpynn nNauMeHTOB CYLLECTBEHHO He pa3nuya-
JCb MO MOy, POCTY, BECY, MHAEKCY Macchl Tena, UHAEKCY

37



ORIGINAL STUDIES Vol 29 (1) 2022

Tabnuua 1. 06wwan xapaKkTepucTHKa 6oMbHbIX
Table 1. General characteristics of patients
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Moka3atenu

| ,U,EFEHepaTMBHbIﬁ cnoHgunonucres

CnoHAUNONU3HBIN CNIOHAUNONNCTES

| — 55,0+2,3 (48-67), n=12

Bospacr, rope! Il — 62,4+2,2 (55-74), n=12

MyUmnHbl — 4

Mon WeHwmHsl — 8
PocT. M 166,2+3,5

' (151-186)
Bec. kr 80,0+5,1

' (61,0-103,7)

2 30,0+2,3
MHaeKe Macchbl Tena, Kr/m (23-44)
|—6

CTeneHb CMeLLeHus, Yen. I—é6

L4 no3BoHoK — 8

YpoBeHb CMeLLieHus, Yer.
P - L5 no3BoHOK — 4

pagukynonatis — 8,

HeBponoruyeckuii cTatyc, yen. HeliporeHHas nepeMexaloLLas

| — 50,2+2,8 (41-64), n=9
p=0,110

Il — 57,9£2,6 (49-71), n=9
p=0,074

My4mHbl — 2
HKeHwmHbl — 7

162,0+2,9
(149-180)

82,545,0
(54,0-100)
31,4+1,3
(24,6-37)
[—1
h—3
n—a

L4 no3BoHOK — 3
L5 no3BoHoK — 6

pagukynonatms — 6,
AMHaMuyeckuin bonesoii cuHapoM — 3

XpoMoTa — 4
62,9+1,9
0, ' 1
MHpekc ODI go neyenus, % 57,0+3,1 p=0,069
38,0+0,7
MHpekc ODI nocne neyenus, % *3:]7161][} 1 *p=1,1E-06
=5 p=0,064
BpeMs HabntoaeHns pe3ynbTaToB JleveHus, Mec 92,7x1,3 92,726
' (87-97) (75-99)
[lpumeyarue: | — Bo3pacT Lo neyenus; Il — Bo3pacT nocse neyeHns. * — goctoBepHocTb oTanums, p <0,05. ODI — uHaekc OcsecTpy.
Footnote: | — age before treatment; Il - age after treatment. * — significant differences, p <0.05. 0Dl — Oswestry Disability Index.

ODI (mo n nocne neyeHmsi), ypoOBHIO CMELLEHMS, BPEMEHU
HabnAeHNs 0TAANEHHbIX pe3ynbTaToB neyeHus. MaumeHTl
B rpynne c JereHepatuBHbIM CMOHAUNOUCTE30M bbinu 6o-
Nee CTapLUero Bo3pacTa, YeM B rpynne €O CMOHAW0/M3HBIM
crnoHaunonucTesoM (cM. Tabn. 1).

CuNnoBble XapaKTEPUCTUKU MbILIL, HUMHUX KOHEYHOCTEV
“ccneoBanu Ha AMHaMOMETPUYECKUX CTeHAax Ans bepapa
v ronenu [18, 19]: npoBoaMM aHanu3 cuibl B pexume, 6ms-
KOM K M30METPUYECKOMY, MPU MPOM3BOJIbHOM COKPaLLEHUH
MbILLLL. PaccumTbiBanu MaKcUManbHbI abCONMIOTHBIA MOMEHT
cunbl pasrubateneit u crubatenei rofeHu, NOAOLIBEHHbIX
W ThibHBIX crubatenen ctonbl (Hxm).

AHanus TemMnepatypHo-6011eB0I YyBCTBUTENBHOCTU MPO-
BOAMIM NMPU JIOKaNIbHOM HarpeBaHuy onpejeneHHoro AepMa-
ToMa. TennoBble OLLyLLEeHWs Bbinn pasgeneHbl Ha 2 rpynmbi:
1) «tenno»; 2) «6onb ot ropsyero». OueHuBanu gepMaToMsl
KOpeLUKOB KOHCKoro xsocTa (¢ L,—S,) cummeTpuyHo cnpasa
U cneBa (anekTpuyeckuin acteamometp ¢upmbl EPCOS Inc.,
lepMaHus).

CratucTnyeckyto 06paboTKy NoMly4eHHbIX LaHHBIX BbINOSI-
HSUIM ¢ noMolLLbto nporpammbl Microsoft Excel 2010 (Microsoft

DO https://doiorg/ 1017816/ V1096423

Corp., CLLIA). OcywiectBnsnm pacyeT: cpeaHero apupMeTnye-
CKOT0 3Ha4yeHus nokasatenedt (M) u cTaHLapTHYK OLUMBKY
cpeaHen (m); ons onpefeneHus HOPManbHOCTU BbIDOPKM
ucnonb3oBanu Kputepuii Lanupo-Yunka; npu HopManbHoM
pacnpeneneHun NpUMeHAU Kputepuii CTblogeHTa, npu He-
HOpMasnbHOM — HernapaMeTpuUyecKue cnocobbl cTaTucTUYe-
cKom 0bpaboTku. Mpu aHanm3e coCTOAHMA TeMNepaTypHO-60-
NEeBOMN YYBCTBUTEIbHOCTW BbiN UCMOMBb30BaH CTATUCTUYECKMIA
aHanu3 6MHapHOro NpuUsHaka Hanuuus/oTCyTCTBUS TENSIOBOM
YYBCTBUTENIBHOCTM Ha NPaBOiA U JIEBOI CTOpOHE A0 U Mmocne
nleyenms. PaccunTbBancs KpUTepuin X2 1 3HadeHms p. Pesynb-
TaTbl CYMTANN CTATUCTMYECKM 3Ha4MMbIMU npu p <0,05.

PEBYHbTaTbI MCCHE,I]OB&HMﬁ

AHanu3 nonyyeHHbIX pesynbTaToB MCCNef0BaHUS Mo-
Kasan, 4to Yepe3 75-99 mec nocne onepaTuBHOIO Jieye-
HWS DYHKLMOHANbHOE COCTOSHME NaLMEHTOB YyYLIMAOCh:
nupekc 0Dl cHusmncsa Ha 39% (p=0,00001) oTHocuTenbHO
A00MNEepaLMOHHOr0 YPOBHS, a MHTEHCMBHOCTb 6oneBoro
CMHOpOMa yMeHblwunack Ha 27% (p=0,001), ¢ 52,5+3,6
[0 38,3+4,8 6anna (no wkane BALL).




OPUTHATTBHBIE VICCTIE JOBAHNA

B otaaneHHoM nepuope HabntogeHus No LaHHBIM KOM-
MbOTEPHON TOMOrpagum U QYHKUMOHANIBHOTO PEHTIEHO-
JIOTUYECKOr0 MCCNef0BaHUS Y BCEX MaLMEHTOB OTMEYEHO
(opMMpoBaHMe CMOHAMNOLE3a Ha YPOBHE BMELLATeNbCTBaA.
Mo maHHbIM MPT B 2 cnyyasx (9,5%) otMeueHo dopmmpo-
BaHWe pecTeHo3a MO3BOHOYHOrO KaHana BCNeACTBME Mpo-
rPeccMpoBaHms LereHepaTMBHO-AUCTPOdUYECKOro NpoLiecca,
B 1 (5%) — pa3BuTie pybLOBO-CNaeyHOro aNUAypuUTa B 30HE
0nepaTUBHOMO JOCTYNA C KIMHUYECKUMU NPOSIBNEHNAMM pa-
OMKynonatum.

B bonee yeM nonosuHe cnyyaeB (56%) bbi1o oTMeve-
HO y/yylleHue HEeBPOJIOTMYECKOro CTaTyca: KynupoBaHue
W CHUXKEHWE YYBCTBUTENbHBIX HApYLLEHWI; perpecc KopeLl-
KOBOr0 CMHAPOMa; YBEJIMYEHUE CUMIbl MBILLL, U CYXOXMb-
HbIX pednekcoB. B 30% cnyyaeB oTcyTCTBOBana BbIpaXeH-
Has AMHaMMKa HeBponoruyeckoro ctatyca. Y 14% 6onbHbix
[WarHocTupoBaHo ycyrybneHue HeBPOMOTMYECKOro CTaTy-
ca: y 2 nauMeHTOB BbISIBieH Napanape3 BClefcTBUe YCy-
rybneHus nposiBeHWIA [ereHepaTMBHO-AUCTPOGMYECKOro
npouecca (pecteHosa), y 1 — papukynonatusa L5 Bcnen-
CTBWE pa3BUTMA 3nuaypuTa. [lporpeccupoBaHue AereHe-
paTUBHO-AMCTPODUYECKOro MpoLiecca ABMIETCA 0CHOBHBIM
(aKTOpOM MOBTOPHOTO CYXEHWS Pa3MepOB MO3BOHOYHOIO
KaHana 3a cyeT runepTpodun CBA30YHLIX CTPYKTYp MO3BO-
HOYHMKA M MOC/IeonepaLmoHHbIX PyBLOBbIX M3MEHEHWI.
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BecTHwK TpaBMaTonoriv 1 opToneami uM. HH. Mproposa

HecTabunbHocTu cerMeHTa Ha YpoBHe BbIMOSHEHHOrO One-
paTUBHOrO BMeLLATeNbCTBa BbISB/IEHO He Bbino.

WccnepoBanue yHKUMOHAMBHBIX BO3MOMHOCTEN MbILLIL,
HUKHUX KOHEYHOCTEN OCYLLEeCTBAANOCh NOCPEACTBOM aHa-
n13a abcoNTHOro MOMEHTa Pas/INyHbIX MPYNM MbILLL, B OT-
[aneHHbI Nepuos HabnwoLeHUs U cpaBHEHUE MONTyYEHHbIX
LaHHbIX C [00NepaLMoHHbIMK MoKasaTtensamu. Ha pucyHke
npefcTaBneHo pacrpefesneHne MooXUTENIbHONW U oTpULia-
TEJIbHOM AMHAMWKN MaKCUMaTbHBIX MOMEHTOB CWJlbl pa3nny-
HbIX FPYNN MbILLL, Y NALMEHTOB C AereHepaTUBHbIM U COHAN-
NONIN3HBIM CMOHAUNONUCTE3OM.

AHanu3 nony4eHHbIX LaHHbIX MOKa3an, YTo CTeNeHb ynyy-
WeHNs QYHKLUMM MBILLLL MOCIe JIEYEHUS Y MALMEHTOB 3TUX
rpynn pasnuyaeTcs. Y naumMeHToB CO CNOHAMOM3HBIM CMOH-
LVONCTE30M Npeobnapano yeenuyeHne abcontoTHOro Mo-
MEHTa CWJlbl MbILLL, BO BCEX rpynnax Mbiw, (B 39-75% cny-
yaes), N0 CPaBHEHMIO C yMeHbLUEHMEM (B 29-45% cnyyaes).

B rpynne nauueHToB ¢ AereHepaTVMBHbIM CMOHAMNOMN-
cTe3oM, HaobopoT, npecbnajana oTpuuatenbHas OUHAMU-
Ka — CHWXKEHMe CWIOBbIX XapaKTepUCTUK Mbiwy, (B 50-94%
cnyyaeB). OcobeHHO 3HaYMTENIbHO OHO MPOSIBNSANOCH NpU MC-
CNe[0BaHUM CUMbI MbILLLL CrubaTenen rofeHu, rae yMeHblle-
HWe MaKCMManbHOro MOMEHTa CUIbl perucTpupoBanoch 94%
cnyyaeB (CM. pUCyHOK). CTaTUCTUYECKUI aHanM3 MnoKasaTtenen
MaKCUMaJbHbIX MOMEHTOB CUJTbI MbILLIL, HUMHUX KOHEYHOCTEN

O CnoHaunonmsHbIA

TblNbHble
crubatenu cTonbl

[opoLBeHHble
crubaten cTonbl

TblNbHble
crubatenu cTonbl

[NopoLuBeHHbIE
crubarenu cTonbl

Puc. [Innamuka nokasareneit abcostoTHOr0 MaKCUMAarnbHOr0 MOMEHTa CUSTbI MbILLLL HIXHUX KoHeuHocTel (%): nonoxutensbHas (a) u or-

puuartenbHas (b).

Fig. Dynamics of indicators of the absolute maximum moment of force of the muscles of the lower extremities (%): positive (a) and

negative (b).
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Tabnuua 2. BennunHbl abcostoTHOr0 MaKCUMAasbHOr0 MOMEHTa CUJTbl MbILUL, (HXM) HUKHUX KOHEYHOCTEN [0 NeYeHUs U B OTAaNeHHbIN

nepuos Habntopenus (M+m)

Table 2. Values of the absolute maximum moment of muscle strength (Hxm) of the lower limbs before treatment and in the long-term

follow-up period (M+m)

[lereHepaTuBHBIN CMOHAMMONUCTE3

CnoHAUNONU3HBIW CNOHAUNONUCTE3

flokazare [lo neyeHus | Mocne neyenus [lo neyeHus | Mocne neyenus
48,419,0 57,0+6,6
Pasrubatenu ronenu 52;76:28[;0 2n=24 52',71:1662 2n=18
p=0,183 p=0,386
28,2+5,0* 50,2+5,0
Crubatenu ronexm 5;;7[‘:526[;6 2n=24 53}74_11656 2n=18
a p=8,64LE-06 - p=0,489
37,7+4,7* 43,8+3,3
[MopoLuBeHHbIe crubaTtenu cTonbl 4;;;5::25[;5 2n=24 53;’3:;1%8 2n=18
- p=0,045 - p=0,113
20,1£2,9* 24,0433
ThinbHble crnbaTenu cTonbl 42;70:24[;5 2n=24 2;’,75:1367 2n=18
p=6,0E-05 p=0,070

[MpuMeyarue: * — [0CTOBEPHOCTb OT/NYMA NOKa3aTesel 0T 3Ha4YeHWi AoonepaLmoHHoro yposHs, p <0,05. 2n — KonnyecTso obcneo-

BaHHbIX KOHEYHOCTEMN.

Footnote: * — reliability of the difference between the indicators and the values of the preoperative levels, p <0.05. 2n is the number

of examined limbs.

TaKXKe MOKasaj OT/MYWe B rpynnax nauueHTtoB (tabn. 2).
Mpy AereHepaTUBHOM CMOHAWIONMCTE3E B OTAANEHHbIE CPOKM
nocne neyeHns PerucTpUpoBasoch CHUMEHWE MaKCUMalb-
HbIX MOMEHTOB CWNbl MbILL: crubaTenent roneHn (Ha 51%,
p=8,6E-0,06); nopowBeHHbIX crubatenen ctonbl (Ha 21%,
p=0,045); TbinbHBIX crubateneit cronbl (Ha 50%, p=6,0E-0,05).

B rpynne nauueHTOB €O CMOHAMNONM3HBIM CIOHAUNONN-
CTe30M OTCYTCTBYEeT AOCTOBEPHAs AMHAMMKA MOKa3aTene,
T. €. HabnioaaeTca CTabunMsaumns CUNOBbIX XapaKTePUCTUK
MBbILLL, HAa 0JJHOM YpoBHe (Tabn. 2).

lMoka3aTenu TeMnepaTypHO-60neBoi YyBCTBUTENLHOCTM
B JepMaToMax KOPELUKOB KOHCKOrO XBOCTa B OTAAJNIEHHbIE
CPOKM HabMtoAeHUA TakKe OT/IMYMAch B rpynnax nauueHTos
(Tabn. 3 m 4).

MpW CNOHAMNONM3HOM CMoHAMNOAUCTe3e bblno focTo-
BEPHO D0/bLLE KOIMYECTBO JEPMaTOMOB C YyyLleHUeM bo-
neBon yyBcTBUTENBbHOCTH (Ha 20,2%, p=0,029). Takxe 3Ha-
YUTENbHO Obla MeHblUe 06/1acTb C YXYALIEHWEM TEMN0BoM

(Ha 48%, p=0,003) n bonesoii (Ha 48%, p=0,038) uyBcTBM-
TENIbHOCTH.

CTaTUcTMYeCcKu aHanu3 BeIMYMH NOPOroB TeMMepaTypHo-
00n1eBOI YyBCTBUTENBHOCTY NOKa3an 0AHOTUMHOCTb M3MeHe-
HWIN B PasfnyHbIX fepMaTtoMax 3TUX ABYX rpynn, ¢ onpegene-
HMEM 30HbI pUCKa B AepMaToMax Ls—S,, TeM He MeHee bonee
BblpaXKEHHbIE HEraTUBHbIE M3MEHEHUSA ObIM OTMEeYeHb! Y Na-
LIMEHTOB C AiereHepaTUBHbIM CMIOHAMIONUCTE30M (Tabn. 5 1 6).

B obenx rpynnax B nepmatomax c L, no L, peructpuposa-
10Cb CHUKEHWE NOpOroB TEMOBO/A U DONEBON YyBCTBUTEb-
HocTU Ha 1-4 rpagyca (p <0,05), v oHM pocTvranu HopManb-
HbIX 3Ha4eHui (Tabn. 5 u 6). B obnactn pepmaroma L, nopor
Bomm JOCTOBEPHO CHUIKANCA Kak Mpu AereHepaTMBHOM, TaK
¥ NpW CMOHAMNONM3HOM CrioHaumonucTese. [opor TennoBoi
UYBCTBUTENBHOCTY JIMBO CHIKAnNCS, b0 0CTaBasca MPEKHUM.

B obnactn pepmatomoB L;-S, npu AereHepatMBHOM
CNOHAMMONUCTE3e TeMnepaTypHo-6oneBas YyBCTBUTENb-
HOCTb OCTaBafacb Ha [00MEepPaLMOHHOM YypoBHe (Tabn. 5),

Tabnuua 3. Nokasarenm TeMnepaTypHO-H0N1eBOI HyBCTBUTENBHOCTU B FpymMne 60/bHbIX C AereHepaTUBHbLIM CMIOHAUNONMCTE30M B OTAANEH-

Hblii Nnepuof HabnofeHns

Table 3. Indicators of temperature and pain sensitivity in the group of patients with degenerative spondylolisthesis in the long-term follow-

up period
YnyuyiweHnue Tennosou YnyyweHue 6oneoii YxyaweHue Tennosoii Yxyawenue Goneson
flepmatoms yyBCTBUTENbHOCTH, % yyBCTBUTENBHOCTH, % yyBCTBUTENbHOCTH, % yyBCTBUTENbHOCTH, %
L, (n=24) 71 Al 12,5 -
L, (n=24) 63 63 21 8
L, (n=24) 46 50 25 13
L, (n=24) 29 58 42 25
L; (n=24) 21 55 42 33
S, (n=24) 22 35 35 bb
S, (n=24) 32 59 32 32
CpenHee 3HayeHue 40,6+7,6 56,0+4,3 30,0+4,2 25,8454
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Tabnuua 4. Mokasatenn TeMnepaTypHO-60/1€BON YYBCTBUTENBHOCTU Y BOJBHBIX CO CMOHAUMONMU3HBIM CMIOHAWIONMCTE30M B OTAANEHHBIN
nepuos Habntoaenus (M+m)

Table 4. Indicators of temperature and pain sensitivity in patients with isthmic spondylolisthesis in the long-term follow-up period (M+m)

Ynyywenue Tennosoin YnyuweHue 6onesoi YxyaweHue TennoBoi YxypweHue 6onesoit
[lepMatoMbl 0 0 o 0
uyBCTBUTENBHOCTH, % 4yBCTBUTENBHOCTH, % uyBCTBUTENBHOCTH, % uyBCTBUTENBHOCTH, %
L, (n=18) A 81 19 -
L, (n=18) 61 67 11 11
L,(n=18) 61 72 17 6
L, (n=18) 50 56 17 17
L; (n=18) 39 67 11 17
S, (n=18) 45 72 17 11
S, (n=18) 61 56 17 22
CpenHee 3HayeHue 51,6+3,6 6p7=%i032f;* 1;=?]i01[]§* 1:=gi023%*

[lpumeyaHue: * — [OCTOBEPHOCTL OTANYMA MOKa3aTeNell OT 3HaYeHWIA NMALMEHTOB C AereHepaTUBHBIM CroHaunonmcTesoM, p <0,05.
Footnote: * — significance of the difference between the indicators and the values of patients with degenerative spondylolisthesis, p <0.05.

Tabnuua 5. XapakTepucTUKM TeMnepaTypHo-60/1eBOI YyBCTBUTENBHOCTM Y BOSBHBIX C flereHepaTUBHBIM CMOHAWONUCTE30M B OTAANEHHbIN
nepuop, HabnoaeHus

Table 5. Characteristics of temperature and pain sensitivity in patients with degenerative spondylolisthesis in the long-term follow-up period

Mokasatenn TeMnepatypHo-60neBoi 4yBCTBUTENbHOCTU, M+m, rpagychl

[lepMaTtoMbl [o onepauuun yepe3 92,7+1,3 Mec nocne nevyeHus
TeMnepartypa KoXxu | Mopor tenna | [Mopor 6onn | Temnepatypa koxu | [opor tenna | [Mopor 6oan
L, (n=26) 32,040,3 B0 a0 32,240,2 oy
L, (n=26) 31,6402 378:09  441:05 32,040,2 Do psets
L, (r=26) 31,340,2 370:09 437406 31,740,1 ey eyl
L, (n=26) 31,340,2 39208 44505 32,140,2 ey R
L (n=26) 31,5402 40,3410 15,0:0,6 32,2:0,1 ey parr s
S, (n=24) 31,0402 /613 bhbeD5 31,6:0,4 Tan ooty
S, (n=24) 31,6:0,2 39,061,2 45,340,7 32,0:0,1 ffigﬂg "é‘;%f?f

[lpumeqaHue: * — [OCTOBEPHOCTb OTAIMYMA OT Lo0NepaLyoHHoro yposHs, p <0,05.
Note: * — significant difference from the preoperative level, p <0.05.

y 60/IbHbIX CO CMOHAUNONU3HBIM CMIOHAMNONNUCTE30M B Jiep-
MaToMe S, [LOCTOBEPHO CHWancs nopor 6onu, B fepmaToMe
S,— nopor TennoBoi YyBCTBUTENBHOCTY (Tabn. 6). B obna-
CTU MHHepBaLMY KopellKa L; B obenx rpynnax otcyTcTBoBana
[I0CTOBEPHas AuHaMMKa nokasatenel. KpoMe Toro, TepMo-
aHecTe3us, perucTpupyeMasl Ha npejornepaumMoHHOM 3Tane
(B 38% LmepMaToMax KOpELLKOB KOHCKOrO XBOCTa Npy fere-
HepaTMBHOM CKOMo3e M B 51% — y naumeHToB CO CMOH-
AUNONN3HBIM CMIOHAUNONNCTE30M), B OTAANIEHHbIE CPOKU Ha-
bioaeHns uMena HeoJHO3HaUHYK AUHAMUKY.

Y nauueHTOB C [ereHepaTMBHbIM CMOHAMUIONNCTE30M
0TMeYasnocb yBeMYeHue AepMaToMoB C OTCYTCTBUEM OLLY-
LeHWs Temna, XoTA aHanu3 OMHapHOro Mpu3HaKa Hamu-
Yns/0TCYTCTBUSA TENNOBOM YyBCTBUTENILHOCTM A0 U Mocse

DO https://doiorg/ 1017816/ V1096423

NeyeHns NoKasan OTCYTCTBME CTaTUCTUYECKN LOCTOBEPHbIX
n3meHenuit (x?=0,615, p=0,43).

Mpu cnoHamnonnM3HoM cnoHaunonucTese, Haobopor, cTa-
TUCTUYECKM 3HAYMMO CHWXKaNoCb KONMYECTBO AepMaToMOB
C OTCYTCTBMEM TennoBoi YyBcTBUTENBHOCTH (€ 51 Ao 30%,
x’=11,3, p=0,0008).

OBCYXOEHWUE

PocT cpenHen NpofOMKUTENBHOCTM XM3HW M MOTpeb-
HOCTb COXPaHEHMs ee KadyecTBa CMOCODCTBYHOT YBESIMUEHMIO
[0/I1 NUL, CPeJHEro U NOXWA0ro Bo3pacTa B rpynmne naumueH-
TOB, KOTOPbIM HE0bX04MMa XMpyprisyeckas noMoLLb npu 3a-
0oneBaHMAx No3BoHOYHMKa [1, 2, 4].
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Tabnuua 6. XapakTepuCTUKM TeMnepaTypHo-00/1eBO HyBCTBUTENBHOCTW Y NALMEHTOB COCMIOHAMIONM3HBIM COHAMNONUCTE30M B OTAA-

NeHHbIA nepuog, HabnoaeHus

Table 6. Characteristics of temperature and pain sensitivity in patients with isthmic spondylolisthesis in the long-term follow-up period

Mokasatenu TeMnepatypHo-60neBoii YyBCTBUTENLHOCTH, M+m, rpagychl

[lepMaTtoMbl [lo onepauuun yepes 92,7+1,3 Mec nocne nieyeHus
TeMneparypa KoXxu | Mopor Tenna | [Mopor 6onn | TemnepaTypa KoXM | Mopor Tenna | Mopor 60nm
L, (=18) 31,6:0,3 37,421,0 44,0:0,6 32,6:0,4 3;%*&1 ,‘,‘5'9”,22’_602
L, (=18) 31,110,3 366610 441206 31,340,3 0009 sooons
L, (=18) 30,540,2 35,909 43,6:07 31,040,2 Ayl
L, (=18) 31,110,1 T6610 450406 31,5:0,3 iy A
Ly (n=18) 31,420,1 40,5410 15,240, 31,9:0,2 06 T
S, (n=18) 31,2:0,3 /013 451406 30,8:0,4 Py T
S, (n=19) 31,420,2 79409 4h6:09 31,640,2 Thms e

[pumeqaHue: * — pOCTOBEPHOCTb OT/IMHMA OT A00MEpaLMOHHOro ypoBHs, p <0,05.
Footnote: * — significant difference from the preoperative level, p <0.05.

CTeHO3 MO3BOHOYHOIO KaHana MosicHUYHOro OTAena no-
3BOHOYHMKA — aKTMBHO obcyxpaaemas TeMa nybnukauwii
CnuHanbHbIX xupyproB. Onpenenexue KnaccuduKaumii, Bbl-
LeNleHne KIIMHUYECKUX CUHPOMOB, U3MEHEHWE TaKTUYECKNX
MOAXOAO0B: OT YBJIEYEHUS WHCTPYMEHTaNbHON GUKCcaumeit
L0 MUHMMM3aLMM 0bbeMa XMpYPruyeckol arpeccuu, pac-
LUMPEHME CMEKTPa TEXHONIOMMYECKUX PELUEHNIA 1 BO3PaCTHBIX
rpaHuL Ans NpoBeAeHUs onepauuii — OCHOBHblE TPEHAbI
npu obcyxaeHnn cnonamnonuctesa [3, 20, 21, 24].

HecmoTps Ha Hanuume obLuero npusHaka — CMeLLeHue
M03BOHKA MOSICHUYHOrO OTAENa MOo3BOHOYHMKA — [ereHe-
PaTUBHBIN W CNIOHAWNONM3HBIA AHTENIUCTE3 OT/INYAKTCA ApYT
OT Aipyra naToreHeTUYecKUMU U MophOIOrMYECKUMM (aKTo-
pamu. OcHoBHOW NaToMopdonornyeckuii cybcTpar npu gere-
HepaTMBHOM CMoHAMNoAUCTe3e — (OpMUPOBaHME CTEHO3a
MO3BOHOYHOIO KaHan M OUHAMUYECKUIA KOMMOHEHT NpU Ha-
mumn HectabunbHocT. Mpy CNOHAWAOAM3HOM aHTenuCTe3e
CMelLLieH1e MO3BOHKA MPOUCXOAUT BCIeCTBME aHOMaUM ero
pa3BUTUA C OCHOBHBLIM MPOSIBNEHUEM — MATONOMMYECKON
MOABUXHOCTbI) Ha YpOBHe cMelleHns [22]. EcTecTBeHHo,
uTO A€ereHepaTUBHO-AUCTPOdUUECKIE M3MEHEHUS OnpeLens-
t0TCA1 y BONBHBIX CPEIHETO M NOXKMIOr0 BO3pacTa U Mpu CMoH-
AMNonu3HoM cnoHpunonuctese [11.

OTAnMUMA 3TMOOrMYECKOro M NaToreHeTUYeCKoro (hakTopa
onpefensioT 1 pasnnuna KITMHUYECKUX CUHAPOMOB, KOTOpbIe
B HacTosiliee BpeMs (QOPMMPYIOT TaKTUKY OMepaTuBHOIO
neyenms [4, 21]. OCHOBHbIM CMHAPOMOM NpU AereHepaTuB-
HOM MaTonorun SIBNIAETCS CMHAPOM CTEHO3a MO3BOHOYHOIO
KaHana, a npu CNoHAUNONM3HOW — CUHIPOM HecTabunbHo-
cTU. KnuHuyeckue cuHapoMbl 0TpaxalT GyHKLMOHambHOE
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COCTOSIHWE HEPBHOW CUCTEMbI: 3aMHTEPECOBAHHBIX CMMHHO-
MO3roBbIX KOPELUKOB C WX ABUraTeIbHbIMM U YyBCTBUTENbHDI-
MW HapyLLeHUsMU. He BbI3bIBAET COMHEHUIA, YTO 3TMONOTMYe-
CKMI baKTop ONpejesnisieT COCTOSHWE U XapaKTep U3MeHeHUs
CTPYKTYP MO3BOHOYHOMO KaHana [1, 2, 17].

[lnuTenbHas KoMnpeccust CMMHHOMO3TOBLIX KOPELLKOB
C HapyLEeHUEM JIMKBOPOAMHAMUKMA U MUKPOLMPKYNALMUM
NPUBOAMUT K XPOHWYECKOM WLIEMMU3ALMW CTPYKTYP MO3BO-
HOYHOTO KaHana 1 KJMHUYEeCKUM MPOSBEHUSIM CUHAPOMA
Komnpeccum [13, 14, 17]. MoaBMKHOCTL M NPOrpeccupy-
lollee CMeLleHUe NO3BOHKA BCNEACTBUE HApYLUEHMS ero
(opMupoBaHMsa Ha (hOHEe CMOHAWI0NM3a UMEKT MHble Ma-
TOTEHETUYECKUE MEXaHU3Mbl, MPexe Bcero — npeobna-
[aHue [AMHAaMUYecKoro (akTopa Haj KOMMPECCUOHHbIM,
MOCKOSIbKY NpW CMOHAMN0AN3E pa3Mepbl MO3BOHOYHOIO
KaHana UCXOLHO yBennyeHbl Ha (oHe pedeKTa CTpoeHus
[YT1 NO3BOHKa.

OoHMM M3 BapWaHTOB XMPYPTUYECKOrO JieueHus,
KaK Npu [ereHepaTMBHOM, TaK U COHAMUNIONN3HOM COH-
LunonucTese, ABNAeTCA cTabunusaums, AeKoMMNpeccus
“ dopMupoBaHue cpalleHus Ha ypoBHe cMewleHus. Oc-
HOBHOM XMpYPru4ecKom onuueid Npu 3ToM SBNSETCA 3aj-
HA WHCTpPYMeHTanbHas TpaHcneaukynspHas ¢uKcauus
U MeXTenoBomn cnoHaunones nocpeactsom PLIF [21, 23].
BbinonHeHWe geKOMNpeccuBHBLIX MaHMNyNAUniA U hopMm-
poBaHue CMOHAM0Ae3a He Bcerga obecreunBaloT xopo-
LM KIMHUYeCKun addekT [14, 20].

CpaBHUTENbHbIE UCCNEA0BaHUS  BYHKLMOHANbHBIX
pesynbTaToB McCneAoBaHus, npeacTasneHHble F. Omidi-
Kashani u coaBT., nokasanu, 4To, HECMOTPSA Ha pasHble




OPUMVHAJTBHBIE MCCTEJOBAHVIA

MaToreHeTUYecKne MexaHu3Mbl GOPMUPOBAHMA KIMHUYE-
CKUX MPOSBNIEHUA CMOHLUNONU3HOTO U [ereHepaTUBHOIO
croHaunonucTesa B Bospacte 0T 43 po 74 net, B oTha-
NeHHbI nepuop, HabmoaeHus (25-65 Mec) adbdeKTMBHOCTL
XMPYPruyeckoro BMeLLaTeNbCTBa, CYObeKTUBHAsA yaoBne-
TBOPEHHOCTb, ynyyleHue 6onm (no wkane BALL) u uHBa-
nAmpHocTh (no onpocHuky OcBecTpu) BbINM OAMHAKOBLIMM
B 06eux rpynnax [10].

B HaweM uccnefoBaHWM TaKkxKe OTCYTCTBOBanNM [0CTO-
BEpHble 0TNMUMSA noKa3satenen uigexca 0Dl B aTux rpynnax
KaK [o, Tak 1 nocne neyenns.. OfgHaKo pesynbTatbl WH-
CTPYMEHTaNbHOr0 UCCAeA0BaHNUA CUAbI MbILLL, U TeMMepa-
TYpHO-060NEBOM YyBCTBUTENIBHOCTH WMHOCTPUPYHOT pasHble
BapMaHTbl KOMMEHCATOPHbIX WM3MEHEHU [BUraTesIbHO
W YyBCTBUTENbHBIX QYHKUMIA B OTAANEHHOM MEpUoAe Ha-
bnoaeHN B 3aBUCUMOCTM OT 3TUONOTMM 3aboneBaHms.

CornacHo npeACTaBEHHbIM pe3ynbTaTaM, Y BCEX Mauu-
€HTOB B OTJaNIeHHOM Nepuofie HabmoeHNs AnMarHocTmpo-
BaHO G opMMpOBaHMWe CMOHAUNIO0AE3a Ha YPOBHE BMeLLaTeb-
CTBA, YTO UCKIT0YaET haKTop HEeCTabUNbHOCTM KaK NPUYMHY
COXpaHAoLWMXCA BoneBbIX U QYHKLUMOHANBHBIX HapyLLEHUHN.
JInwb y 14% naumnentoB Ha MPT 6bin BbISBNEHBI NPUYKHBI
HEBPOJIOrMYECKUX HapyLueHnii (hopMUpoBaHMe pecTeHo3a
B 2 Cnyyasx 1 pybLoBo-cnaeyHblit anuayput — B 1).

Mcnonb3oBaHue 06beKTUBHOM OLLEHKM COCTOSHWUS MbILLL
W YyBCTBUTENBHOCTU B CMWHANBHOW XMPYPruM — OAMH
U3 aKTyanbHbIX BonpocoB. [laxe aHanu3 HebonbLuoi Bbl-
BOpKM NaUMeHTOB C 06BEKTUBHOM OLEHKOM MX (YHKLMO-
HaNbHOro COCTOSHUA Ha pa3sHbIX 3Tanax JieyeHus, a camoe
rnaBHoe — B OTAANEHHbIA NepuoA HabnoaeHus, npen-
CTaBNsAET UHTEPEC U ONpejenseT akTyaNbHOCTb NpeAcTaB-
NIeHHOro MaTepuana.
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XapaKTepucTMKa Manoi NoSCHUYHOW MbILLLbI
npu MoAEeNUpPOBaHUM GOKOBOro MeXXTes10BOro
CNOHAMNOAE3a NOSACHUYHOro OTAENa NO3BOHOYHMKA

[H. ®unumonosa’, 0.B. [iopsruna’, H.W. Antonos', C.0. Pabbix?
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AHHOTAUNA

06ocHosaHue. [Ins neyeHus fereHepaTBHbIX 3aboneBaHWI NO3BOHOYHMKA, Pa3fnyHbIX fedopMaLmii NpUMeHseTCA Ma-
NIONHBa3WBHasl METOAMKA BOKOBOrO MOSICHUYHOTO MEXKTENOBOr0 CMOHAMIOAE3a, NPYU KOTOPOA MUHUMAMbHBI PUCKW MOBPEX-
LEHWS CMIMHHOTO Mo3ra. B pasBuTUM [aHHbIX NaTONOrMIA BaXKHEMLLAs PoJib OTBELlEHa MapacnuHabHbIM MbILLLLAM, TUCTOJIO-
TMYecKMe 0COOEHHOCTU KOTOPBIX NPY MOAENMPOBAHWM CMIOHAMIOLE3a B PENIEBAHTHON IUTEpaType OCBELLEHbI HeLOCTAaTOUHO.

Llente. ViccnepoBathb BAMsiHME TEXHUKM HOKOBOTO MEXTENIOBOTO CMOHAMNONLE3A C BHELPEHNEM TUTAHOBbLIX MMMIAHTATOB
Ha TMCTOCTPYKTYPY Manoii NOSICHUYHON MbILLLibI.

Mamepuanel u Memodel. TpoBefeHbl aKcnepuMeHTbl Ha 14 BecrnopogHbIx cobakax, 3 MHTaKTHbIX 0C06M COCTaBUIM KOH-
TPOfbHyto rpynny (HopMa). }uBoTHBIM Yepe3 HOKOBOI AOCTYN crpaBa BbIMOHAMM AUCKIKTOMUIO HA YPOBHE MO3BOHKOB L4-5,
L5-6, ycTaHaBnMBanu MexTenoBble TUTAHOBbIE MMMNIAHTATbI. MOACHWYHBIA OTLEN cTabunu3vMpoBany annapaToM BHeELLHe
¢ukcaumm B Teyenmne 30 cyT. MapadmHoBble Cpe3bl MbILLLbI OKPALLMBaX FEMATOKCUIMHOM-303UHOM, 1Mo MaccoHy.

Pesynemamel. B xone aKkcnepuMeHTa B Manoil NOSCHUYHONM MblLLLe HabnoAanoch NOBLILLEHHOe pa3Hoobpasue auame-
TPOB MWOCUMMNNACTOB, YTpaTa NOAUIOHANbLHOCTY UX Npoduneis, Gubpo3npoBaHUe MHTEPCTULMAIBHOMO NMPOCTPAHCTBA, CKie-
poTusaums obonoyek cocynos. Yepes 6 Mec B 1,5 pasa BospacTana 06beMHas NnoTHOCTb 3HAOMM3MsA. [ipyrve napameTpbl
YMeHbLUANMCh: OTHOCUTENbHBIN 06beM MMOCMMNNAcToB cocTaBua 95% B 0benx MbiLLax OT napaMeTpa B HopMe, 06beM Mu-
KpococynoB — 73% cnesa v 83% cnpaBa. CteneHb xwvpoBoi uHGuUnbTpauum cnesa — 276%, cnpasa — 394% ot napaMeTpa
B HopMe. Yepe3 18 Mec 06beMHas NNOTHOCTb MbILLEYHbBIX BOJIOKOH C/IEBa BOCCTaHABMBANach 10 3HAa4YeHUs B HOPME, CrpaBa
cocTaBua Mwb 95%. CTeneHb cKnepotMsaumm B MbllwLe cnesa — 133%, cnpaBa — 161%; MHAEKC XMPOBOIA MHOUNLTPALIMN
cnesa — 146%, cnpaBa — 339% oT napaMeTpoB B HOPMe.

Beieod. MMatoructonornyeckue M3MeHeHWs Manoi NOSCHUYHOM MbILLbI MU BOKOBOM MEKTENIOBOM CMOHAMIO0AE3€e Bbl-
paKeHbl 3HauMTENbHEE CO CTOPOHBI OMEpaTUBHOMO A0CTyNa, YTo obycnaBnMBaeT He0OX0AMMOCTb MUHUMU3MPOBATh TPaBMa-
TU3aumio NapaBepTebpanbHbIX MbILLLL BO BPEMSA OMepaLuii C LieSibio NPefoTBpaTUTh CKIEPOTU3aLMIO U UPOBYH MHBOMIOLMIO
MbILLEYHOMN TKaHMW.

KnioueBble cnoBa: 60KOBOW MeXTeNoBOM CMOHAWNOAE3; JKCMNEPUMEHT; Majiada NMoACHMYHAaA MbllLa; CKepoTu3auns,
Xunposas UHBOJTIOLIMA.
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Characteristics of the psoas minor muscle
in modeling lateral interbody spondylodesis
of the lumbar spine
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ABSTRACT

BACKGROUND: For the treatment of degenerative diseases of the spine, various deformities, a minimally invasive
technique of lateral lumbar interbody fusion is used, which minimizes the risks of spinal cord injury. In the development
of these pathologies, the most important role is assigned to the paraspinal muscles, the histological features of which are
insufficiently elucidated in the relevant literature when modeling spondylodesis.

AIM: To investigate the effect of lateral interbody vertebral fusion (spondylodesis) when introducing titanium implants on
the histostructure of the psoas minor muscle.

MATERIALS AND METHODS: Experiments were performed in 14 mongrel dogs, 3 individuals — the control group (norm).
The animals underwent discectomy at the level of L4-5, L5—6 vertebrae through the lateral approach on the right, and interbody
titanium implants were installed. The lumbar spine was stabilized with an external fixator for 30 days. Paraffin muscle sections
were stained with hematoxylin-eosin, according to Masson.

RESULTS: During the experiment, an increased variety of myosymplast diameters, loss of polygonality of their profiles,
fibrosis of the interstitial space, and sclerotization of the vascular membranes were observed in the psoas minor muscle.
The volume density of endomysium in both muscles increased 1.5 times relative to the norm after 6 months Other parameters
decreased: the volume of myosymplasts was 95%, that of microvessels — 73% on the left, 83% on the right. On the other hand,
the degree of fatty infiltration increased, amounting to 276% on the left and 394% — on the right of the normal parameters.
After 18 months, the bulk density of muscle fibers on the left was restored to the value in the control, on the right it was
only 95%. The degree of sclerotization in the muscle on the left is 133%, on the right — 161% of the norm; the index of fatty
infiltration was 146% on the left and 339% on the right of the normal parameter.

CONCLUSION: pathohistological changes in the psoas minor during lateral interbody fusion are more pronounced on the
side of the operative approach, which necessitates minimizing trauma to the paravertebral muscles during operations in order
to prevent sclerotization and fatty involution of muscle tissue.

Keywords: lateral interbody vertebral fusion (spondylodesis); experiment; psoas minor muscle; sclerotization; fatty involution.
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OPUMVHAJTBHBIE MCCTEJOBAHVIA

AKTYAJIbHOCTb

Axkapemuk H.A. BepHwTenH (1926) cpaBHWN criuHy Ye-
NIOBEKA C KOHCTPYKLMEN LEMOYHOM MayTbl: MO3BOHOYHbINA
CTON6 — LieHTpanbHas 0Cb, @ MbILLULbI BOKPYT NMO3BOHOYHHU-
Ka nofobHbl pacTsKkaM 3Toi MauTbl. CaruTTanbHbIn auc-
DanaHc — LUMPOKO NpU3HaHHas MpobneMa, B MexaHu3Me
KOTOPOro BaXKHas posib OTBEAEHA MapacnuHanbHOM MYCKy-
natype [1-3]. banaHc NO3BOHOYHMKA HapYLIAETCA B CBA3W
C YMeHbLUEHUEM MNOLLAAN MOMEPeYHOro CeYeHWs MBbILLL,
CMUHbI NPY NOSCHUYHOM CTEHO3€, [lereHepaTUBHOM CMOHAN-
nonucrese [4].

ATpoduio MbILLL, CBA3BIBAKT CO CKOIMO30M, OCTEOXOH-
Apo30oM, (aceTouHOl apTponaTtuei, LereHepaTUBHBIM Ki-
$030M, XpOHMYECKOW M ocTpor Bonbto B mosicHuue [5-8].
[pu 3TOM XapaKTepHa BbICOKas CTemneHb XMPOBON MHOUb-
Tpaumm B Mblwuax cnuubl [9, 10]; KoadduumeHT xupoBoi
AereHepauun SBASETCA OQHUM U3 TMaBHbIX (HaKTOpoB, Ko-
TOpbIN NPUHUMAETCA BO BHMMaHMe nepeq, onepauyen [11].

[ins neyeHns pereHepaTMBHbIX 3aboeBaHMIn MO3BOHOY-
HWKa, aedopMaunii, MHDEKLMOHHOM, 0MyXoseBoi, TpaBMa-
TUYECKOI rPYLONOACHNYHON NaTONOMM UCMOMb3YeTCS METO-
LVKa DOKOBOr0 MOAICHUYHOIO MEXTENIOBOr0 CMOHAMIOAE3a
(Lumbar Lateral Interbody Fusion, LLIF) [12, 13]. MeToa
Mo3BOSIET NOAYYUTb AOCTYN K MOSICHUYHOMY OTAENy no-
3BOHOYHMKa 0T L1-2 po L4-5 ansa pasMeLLeHns MexTeno-
BbIX YCTPOMCTB MPW KOPPEKLMM KOpOHaNbHOM fedopMaumm,
BOCCTAHOB/IEHWM BbICOThI MICKa W HEMPSMON [AeKOMMpeccum
KOPELUKOB CMIMHHOMO3roBbIX HepBOB [14—16]. Onepaumm LLIF
COMPOBOXAAOTCS HEOOMbLLON KPOBOMOTEPEN, MUHUMAJTBHBI-
MW PUCKaMM MHTPaoNepaLMoHHOr0 NOBPEXAEHNUS 060104KN
CMMHHOMO MO3ra, COKPALLEHNEM BPEMEHM Ha XUPYPruvecKoe
BMeLLaTeNbCTBO MpU ITUX CAOXKHBIX onepaumsx [15].

N3 ob3opa cnepyeT, 4TO onepaTMBHbIA AOCTYM, CNocob
cTabunusauum, 0Co06EHHOCTU MbILULL CMIUHBI U OCNIOXHEHWS
Mpy MaToiorMn MOo3BOHOYHWKA ABNAKOTCA MPeAMeToM 06-
cyxaenuit [13, 16, 17]. Tuctonornyeckme ocobeHHoCTH na-
pacnuHanbHbIX MbILLL, B YCNOBUSX MOZEMpOBaHMs BOKoBO-
ro MEXTENOBOro CNOHAUIOAE3a B PENEBaHTHOM NMTepaType
He HailfeHbl, uTo 0bycnosuno LienecoobpasHocTb NpoBefe-
HWA AaHHOW paboTbl.

Lienb nccnepoBaHus — BbISIBUTL BIMSHWE TEXHUKM Bo-
KOBOI0 MEXTENI0BOr0 CMIOHAMIO0AE3a HUKHEMNOSICHUYHOTO OT-
Aenia N03BOHOYHMKA C BHEJJpeHNEM TUTaHOBbIX MMM/IaHTaToB
Ha TUCTOCTPYKTYPHbIE XapaKTEePUCTUKKU Manoi MOSCHUYHON
MbILLILLbI.

MATEPWUAJIbI U METO/bI

MpoBefeHbl 3KCNepUMeHTbl Ha 14 becnopogHbix coba-
Kax B Bo3pacTe 2-3 nieT, Maccon 13x4 kr, 3 ocobu cocta-
BUIM KOHTPOJIbHYIO rpynny. }KMBOTHBIM BbINOSHANN BOKOBOVA
MEXTENI0BOW CMOHAMIOAE3 MOACHUYHOTO OTAena Mno3Bo-
HOYHWKA Ha ypOBHe MO3BOHKOB L4—5 u L5—6 TMTaHOBbLIMU
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uMnnantatamu. Ctabunusaumio NOSCHWYHOro OTAeNa ocy-
LLeCTBIAMN CMMLIEBBIM annapaToM BHELUHe! huKcaumy B Te-
yenme 30 cyt. Cpok HabntopeHuii coctaBun 6 (n=5), 12 (n=6)
u 18 mec (n=3).

WccnenoBanne 6bino ogobpeHo KomutetoM mo atuke
OrbY «HMUL, TO nmeHm akapemuka I'.A. Unusaposa» (npo-
Tokon ot 17.05.2018 Ne 2/57).

Bce »MBOTHbIE HAXOLMNCH B CTAaHAAPTHBIX YCNOBUAX CO-
LEPIKaHUA N KOPMIEHWS, MaHUMYNIALMM NPOBOAUIIAC B COOT-
BETCTBUM € TpebOBaHMAMM MEKIoCyJapCTBEHHbIX CTaHAAPTOB
1 CaHUTapHO-3NMAEMMONOTMYECKMX TpeboBaHMI PoccuiAcKoi
Oenepaummn [24-27]. [na npeMeauKauuu WCMosib30Bau
pacTopbl auMmeppona 1% (0,02 mr/kr), atponuHa cynbdara
0,1% (0,02 mr/kr), nponepupona 1% (0,5 Mr/kr) u poMeTapa
2% (1 Mr/kr). [Ins Hapko3a MefneHHOe BBEJEHWe pacTBopa
TMoneHTana Hatpus 5% B gose 10 Mr/kr Beca. IBTaHasuio
BbINOSIHANM MOCSie MPeMeAMKaLuMM pacTBOpOM AWMenpona
1% (0,02 mr/kr) n pometapa 2% (1 Mr/kr) ¢ nocneaymoLwmM
BBEJ,EHMEM JleTanbHOM [03bl HapbuTypaTos.

Modesnb sxcnepumerma. OnepaTUBHbIN JOCTYN OCYLLECT-
BNSNM CNIpaBa Ha YPOBHE BEPLLMH MONepeyHbIX 0TPOCTKOB MNo-
SICHUYHBIX MO3BOHKOB B NPOEKLMM MEXMO3BOHOYHBIX IMCKOB
no3BOHKOB L4—6. [1ns focTyna K MeXno3BOHOYHbIM AWCKaM
TynbiM cnocoboM oTCnauBanM MexnonepeuHble, 6ombLUyO
1 Manyt NOACHUYHbIE MbILLLbI OT NOMEPEYHbIX 0TPOCTKOB MO-
3BOHKOB L5 1 L6, nocse Yero 0TPOCTKM MOSHOCTBHO YAANSMN.
[lns poctyna K MeXno3BOHOYHOMY [MCKY W OJHOBPEMEHHO
3alUMTbl MATKUX TKaHEeW BeHTPasibHbIA KOPELIOK CMMHHO-
MO3roBbIX HEPBOB COBMECTHO C COCYAaMW LMCNOLMPOBany
[0PCO-KayAanbHo, a NOSCHNYHOE HEPBHOE CTIJIETEHUE B KOM-
MneKce C CerMeHTapHbIMK COCyAamu, BonbLLOM 1 Masno no-
ACHUYHBIMM MBILLLLAMW CMeLLanu BEHTPanbHO. BeinonHanm
BbIDOPKY TKaHel MeXMo3BOHOYHOro AMCKa, GopMUpys KOCT-
Hoe noxe Ana uMnnavTara. Kelimx ycraHaBnvBanu MeTo-
[,0M BKOJTaYMBaHWA 40 MOJHOMO 3arnybieHns B MeXTeNnoBoe
npoctpaHcTBo (puc. 1). Mocne MaHUnynALMiA onepaLm oHHyto
paHy MOCNOWHO ylumBanu. [Ing npefynpexaeHns noaBuK-
HOCTM B KOMIJIEKCE «UMMJIAHTAaT — MaTepUHCKas KOCTb»
M MUTpaLMM MEXMO3BOHOUHbIX KEMIKEN MOSCHWUYHBINA OT-
[Jen No3BOHOYHMKa uKcupoBanu annapatoM A, Unusapo-
Ba B TeueHne 30 cyt [18]. B nocneonepaumoHHoM nepuoje
Habmopany 3a 0bLMM COCTOSHUEM KMBOTHBIX, OLEHMBANHN
(YHKUMIO Ta30BbIX KOHEYHOCTEM.

lucmonozuyeckoe uccnedosaHue Manoi MOACHWY-
HOW MbILWLI (M. psoas minor) ocylecTBsAnM yepes 6, 12,
18 Mec 3kcnepumeHTa. OparMeHTbl MbILLL, C IEBOI M NPaBoK
CTOPOH OT MO3BOHOYHWUKA UCCEKANM B NPOEKLMU BHEAPEHUS
MMMJIAHTATOB B MEXTENI0BOE NPOCTPAHCTBO M (PUKCUpOBaM
B CMecH paBHbIx 06beMoB 2% rnyTapoBoro U 2% napadop-
Manbgerunga. focne rucTonorMyeckon NpoBOAKM MaTepuan
3anuBanu B napaduH, cpe3bl OKPALUMBAIM FeMaTOKCUITMHOM-
3031HOM, No BaH-Tu30Hy, TpMXpoMHbEIM MeTofoM no Macco-
Hy. M3yyanu nocpeacteoM cTepeoMmukpockona AxioScope.Al
M BCTPOEHHOW ULMPpoBoi ¢oTokamepbl AxioCam (Carl
Zeiss Microlmaging GmbH, [lepmaHus). M3o6paxeHus

49



ORIGINAL STUDIES

Puc. 1. OnepaumoHHoe none. Bup uMnnaHTata nocne yCTaHOBKM
B MEKTEJI0BOe MPOCTPaHCTBO.

Fig. 1. Operating field. View of the implant after insertion into
the interbody space.

UCMoNb30BanM NS NPOBeAEHUs CTepeosiorMyeckoro aa-
nm3a. PaccuntbiBanu 06beMHYI0 MNOTHOCTL (MM3/MM®) Mbi-
LweyHbIX BosoKoH (VV, ), Mukpococynos (VV,,,), 3HAOMU3NSA
(VV,,g), S0EPHOTO KOMMOHEHTa MbllleyHon TKaHm (W, ); umnc-
NIEHHYI0 MOTHOCTb (MM™2) MMOCMMMIACcTOB M MUKPOCOCY-
noB (NA_ s NA_ ). PaccuntbiBanu MHAEKC BacKynapusaumum
MbiLLLbl (I,,), OLEHMBAIOLLMIA KOCBEHHO ee OKCUreHaLyio,
NA,,/NA,; — BM[,0BaA KOHCTaHTa.

Cmamucmuyeckul aHaau3. PaccuuTtbiBanu cpefpHee
apudMeTMYeCcKoe 3Ha4eHMe noKasarteneii (M) n cTaHaapTHYtO
OWwKbKy cpepHen (m). [locTOBEPHOCTb pasnnyunii OLeHUBaIN
Ha OCHOBaHWM HemapaMeTpuyecKoro Kputepus BunkokcoHa
LS He3aBMCUMBIX BbIDOPOK, pa3nuumns CYUTany 3Ha4MMbIMU
npu p <0,05, 0bpaboTKy umdpoBoro Matepuana ocyLLeCTBASIN
B nporpamme AtteStat Bepcun 10.8.8, BcTpoeHHoi B Microsoft
Excel (Microsoft Corp., CLUA) [19].

PE3YJIbTATbI

B 1-e cyTku mocne onepaumu Bce KMBOTHbIE UMENN CO-
CTOSHME CpeaHen TsecTu, Temnepatypy Tena 39-39,5 °C,
0TMeyasics HeBPONOrMYeckui feduumt 3 cTenenm (Hamuume
UYBCTBUTENBHOCTM C OTCYTCTBMEM Xx0ab0bl) [20]. B obnactu
OMepaTUBHOr0 BMELUATE/NbCTBA BbIIB/IEH YMEPEHHbIN Mo-
C/1eonepaLMoHHbIN 0TEK MAMKMX TKaHel. Ha 2-e n 3-u cyt-
Ku Habniopanocb bonee aKTMBHOE MOBEAEHME JKWUBOTHBIX,
MocTeneHHoe BOCCTAHOBJIEHWE OMOPHOW U ABUraTesibHON
(YHKUMA Ta30BbIX KOHEYHOCTEHW, HOpManu3aums annetuta
1 TeMnepatypbl (38,5-39,0 °C). HeBponoruyeckuii aeuumt
3 crenenu coxpaHsancs y 21,4% cobak, y ocTanbHbIX Habnto-
pancs neduumt 1-2 cTeneHn B BULE CHUMEHUS KONEHHOMO
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pednekca cnpasa. OTeK TKaHen B 06/1aCTW paHbl YMeHbLLAN-
cA. K 7-M cytkam y 50% noponbiTHbIX pedniekchbl BocCTa-
HaBNMBaNMCh, ABUraTeNibHas U onopHas GYHKUMK Ta3oBblX
KOHEYHOCTE COOTBETCTBOBANM HopMe, Y 14,2% pedneKchl
BoccTaHoBuAMch Ha 10-e u 30-e cytku. 0bLee cocTosHWe
cobaK [0 KOHLa onblTa YA0BETBOPUTENBHOE, HapYLLEHWI
LBUraTenbHbIX peheKCoB He 0TMeYanoch.

lpy MaKpocKonnyecKoM 0CMOTpe m. psoas minor cne-
Ba M CMpaBa OT MO3BOHOYHMKA 006 MbILLLbI JIEHTOBUAHOM
(OpMbI, TEMHO-KpacHOro LiBeTa, C MEepUCTbIM CTPOEHUEM,
OplowKM pacnonaranucb natepanbHO OT Tesl MO3BOHKOB.
KpoBouanusanui, BuanMblx aedekTo, pybuoBbIx paspacTa-
HWN He oTMeyanocb. OfHaKo ObINO BLISBAEHO, YTO MbILILA
CO CTOpOHbI OMepaTMBHOIO BMeLLaTebCTBa (CnpaBa) uMena
MeHbLLMIA 00beM DptoLLKa, OHa Oblna He TaK LUMPOKO pac-
nnactaHa, Kak nesas. Ee cyxoxubHble TAXM pacnonaraamchb
napannenbHo Apyr Apyry, a He BeepHO, KaK CreBa, MbiliLa
B CYXOXMUNIbHOM YacTU He UMenia TOYeK NpUKpenseHus K no-
3BOHOYHUKY (puc. 2).

lMocpencTBOM MWKPOCKOMMYECKOr0 aHanusa 6biio
YCTaHOB/EHO, YTO B KOHTPOJIbHOM Tpynne rUCTOCTPYKTYpa
m. psoas minor xapaKTepu3oBaach MoJMroHanbHbIMU efu-
HO0Bpa3sHbIMM NPOGUIAMM MbILLEYHBIX BOIOKOH, MUHUMYMOM
3HA0MM3KA U OTCYTCTBMEM (1bPO3a 060/104EK B NEPUMM3N-
anbHbIX cocypax (puc. 3, a). BcTpeyanuch MbllleyHble Bo-
JIOKHa C NpW3HaKamu 0BpaTUMBIX KOHTPAKTYp, HEPBHO-Mb-
LUeYHble BEPETEHA M BHYTPUMBILLEYHbIE HEPBHbIE CTBOJIMKM
6e3 matonorum (puc. 3, b).

Yepes 6 Mec nocne onepauuv oas m. psoas minor 6binu
XapaKTepHbl NPU3HaKM CTPYKTYPHOI peopraHm3aLmm ¢ obenx
CTOPOH OT NO3BOHOYHMKA. [MoBbILanock pasHoobpasve Auna-
METPOB MbILLUEYHBIX BOJIOKOH, KOHTYpbI UX YTpauMBanu no-
JIMroHanbHOCTb, BO3pacTasna [Los1s 3HLOMU3UA B 06eMX MbiLL-
Lax, Habnpanuch CKoNeHNs IMNOLMTOB BHYTPU MbILLIEYHBIX
MY4YKOB W B YBEIMYEHHOM WHTEPTULMANBHOM MPOCTPaHCTBE

Puc. 2. BHewHuin Bug BeH-
TpanbHOW MOBEPXHOCTM No-
AICHMYHOW 0bnacTm cobaku
yepe3s 6 Mec nocsie onepawmm.
Mp — m. psoas minor cnpasa,
JleB — Mbiliua cnesa; L4-5,
L5—-6 — ypoBeHb yCTaHOBKM
MEXXTEJSI0BbIX MMMIaHTaToB.

Fig. 2. The appearance of the
ventral surface of the canine
lumbar region six months af-
ter surgery. Right — m. psoas
minor on the right, Left — the
muscle on the left; L4-5,
L5-6 — level of interbody
implant placement.
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Puc. 3. TuctocTpyKTypa m. psoas minor B KOHTpose: @ — MOMMUrOHaMbHbIe NPOGWIN BONOKOH, MUHUMYM 3HAOMU3MS; b — HepBHbIii
cTBONMK b6e3 natonorun. ®parMeHTbl napaduHOBLIX CPE30B, OKpacKa reMaToKCUIMHOM-303UHOM, yBenuyermne: @ — x400; b — x200.

Fig. 3. Histostructure of m. psoas minor in control: @ — polygonal profiles of fibers, minimum endomysium; b — nerve trunk without
pathology. Fragments of paraffin sections, stained with hematoxylin-eosin, magnification: @ — x400; b — x200.

(puc. 4, a). B cocynax apTepuanbHoro 3BeHa MAEHTUDULM-
POBaUCh MPU3HAKKM afiBEHTULMANbHOMO GKbpo3a, B cocTaBe
YTONLLEHHOW CpefiHeN 000M0YKM TNAAKOMBILLEYHbIE KITETKM
(TMK) c HapyLueHHOW LIMpKYNSPHOWA OpUeHTaLmen, NpocBeThl
3a4acTyto 0bnuTepupoBaHsl (puc. 4, b).

Yepe3 12 Mec 3KCMepuUMEHTa B WCCIeLYEMON MblLLLe
Cc 06enx CTOpOH OT MO3BOHOYHWKA COXPAHSNOCH MOBbILLEH-
Hoe pa3Hoobpasue AMaMeTpoB MUOCUMNIIACTOB M HEKOTOPbIi
¢Gubpo3 aHaomMu3nsa (puc. 5, a), NnepuMU3ManbHble Cocyabl,
BHYTPUMBbILLEYHbIE HEPBHbIE MPOBOAHWKN U HEPBHO-MbILLIEY-
Hble BepeTeHa, KaK npaesuno, 6es natonoruu (puc. 5, b).

.. A
(%%

g
E

0

K 18 mec B m. psoas minor cneea npeobnagany noam-
roHanbHble NPoGMIM MWOCUMMACTOB, AWMAMETPbl KOTOPbIX
BapbMPOBaNK, 0TMEYAUCh eAMHUYHBIE afUMOLMTLI B NMyYKax
MBILLEYHbIX BOJIOKOH; A/ YBEMYEHHOr0 NepuMU3NabHO-
r0 MpOCTPaHCTBa bW XapaKTepHbl CKOMMEHWs agunoLuToB
(puc. 5, ¢). B MblwuLe cnpaBa HapAay ¢ HOPMOCTPYKTYPOiA He-
PeLKo UAEHTUOMLMPOBANUCh (hparMeHTbI CYLLECTBEHHOMO (-
Bpo3a MbILLEYHON TKaHU C MAOCUMNIACTaMK PasnyHbIX Mpo-
(uneii M [MaMeTpoB, BKITKOYas MefKue aHrynsipHble (puc. 5, d).
Habntopanuch cnasmmnpoBaHHble CoCy/bl, NMOrPYKeHHbIe B CKOM-
NIEHUS aAMNOLMTOB, 3aMECTUBLUMX MbILLEYHbIE BOMOKHA (5, ).
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Puc. 4. TvcTocTpyKTypa Manoii NoSCHUYHOM MbILLLbI Yepe3 b6 Mec aKcrepuMeHTa cneBa (a) u cnpasa (b): @ — pa3HoobpasHble npodunyn
1 iMaMeTpbl MUOCUMNIACTOB; b — cocyn apTepuanbHOro 3BeHa ¢ NPU3HaKaMm aBeHTULManbHoro hubposa u yTonwleHHol t. media, rnap-
KOMBILLEYHbIE KNETKW [,e30pUeHTMPOBaHLI. DparMeHTbl NapauHOBLIX CPE30B, OKpacKa reMaTOKCUIIMHOM-3031HOM, yBennyeHne — x400.

Fig. 4. Histostructure of m. psoas minor after six months of the experiment on the left (a) and on the right (b): @ — various profiles and
diameters of myosymplasts; b — a vessel of the arterial unit link with signs of adventitial fibrosis and thickened t. media, smooth muscle
cells are disoriented. The fragments of paraffin sections, stained with hematoxylin-eosin, magnification — x400.
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Puc. 5. MctocTpykTypa m. psoas minor yepe3 12 mec (a, b) n 18 Mec (c—e) akcnepuMeHTa cnesa (a, ¢) 1 cnpasa (b, d, e) 0T N03BOHOYHMKa:
a, b — nosuroHanbHble MPOdUM MbILLEYHbIX BOJIOKOH, HOPMOCTPYKTYPa COCYZI0B M HEPBHO-MbILLIEYHBIX BEPETEH, CKOMIEHUS aAUMOLIMTOB
B NepUMU3MabHOM NPOCTPaHCTBE; ¢ — (GUOPO3 3HAOMU3NS, eANHUYHBIE AAMMOLMTHI B My4KaX MUOCMMNNIACTOB, B YBEJIMYEHHOM NEPUMMU-
3UM CKOMJIEHNS XKMPOBBIX KNETOK; d — (parMeHT Gprubpo3a MbILLEYHON TKaHW C MAOLMTAaMM PasfIMYHbIX NMPodunelt; e — crna3MmUpoBaHHbIe
COCY bl MOTPY)KEHbI B CKOMJIEHUS aAMNOLMTOB, 3aMECTUBLLMX MbILLEYHbIE BONIOKHA. PparMeHTbl NapauHOBLIX CPE30B, OKpacKa reMaToK-
CUNMHOM-3031HOM, yBennyeHue: x400; ¢ — x200.

Fig. 5. Histostructure of m. psoas minor after 12 (a, b), 18 (c—e) months of the experiment to the left (a, c) and to the right (b, d, e) of the spine:
a, b — polygonal profiles of muscle fibers, normostructure of vessels and neuromuscular spindles, accumulations of adipocytes in the peri-
mysial space; ¢ — fibrosis of the endomysium, single adipocytes in bundles of myosymplasts, in the enlarged perimysium of accumulations of
fat cells; d — fragment of muscle tissue fibrosis with myocytes of various profiles; e — spasmodic vessels are immersed in accumulations of
adipocytes that have replaced muscle fibers. Fragments of paraffin sections, stained with hematoxylin-eosin, magnification: x400; ¢ — x200.

Mo LaHHbIM CTepeoMeTpuUW, Yepes 6 Mec B m. psods
minor Habnpanock yBenuyeHne 06beMHO NIOTHOCTW 3H-
nomusms B 1,5 pasa cneea u B 1,4 pasa cnpasa (p <0,05)
Mo cpaBHeHMIo ¢ HopMoii (Tabn. 1). Mpu 3TOM yMeHblUanacb
pons obbeMa Muocumnnacto Ao 95% ot HopMbl B 0beux
MbILLLIAX W, COOTBETCTBEHHO, ALEPHOT0 KOMMOHEHTa, KOTo-
pbiit cnesa coctasun 90%, cnpaea 70% ot Hopmsbl (p <0,05).
06beMHas nnoTHocTb MUKpococynoB — 73% u 83% (p <0,05)
0T HOPMBI, MHAEKC BacKynapusaumm cnesa 87%, cnpaBa —
He U3MeHsNCS.

CTeneHb XMpoBOM MHOMILTPALMM B MbILLLE CneBa Co-
cTaenana 276%, cnpasa — 394% ot HopMbl (Tabn. 2).

Yepe3s 12 mec 0bbem aHpomu3us cnesa 148%, cnpasa —
206% ot HopMmbl (p <0,05). OTHOCMTENbHBIA 06BEM MbILLEY-
HbIX BOJIOKOH C/eBa W CrpaBa COCTaBUNI COOTBETCTBEHHO
95 u 98%, mukpococynos — 91 u 101%, sanepHoro Komno-
HeHTa — 83 1 62%, uHpekc Backynapusaumm — 103 n 119%

DO https://doi.org/10.1/816/VT090775

OT HOpMbl. CTeneHb XWUpoBON MHPUNLTPALMM yMeHbLUIANnach
OTHOCUTENBHO NpeAbiayLLero nepuopa u coctaenana 207%
cneBa, 227% cnpasa o CpaBHEHWUIO C KOHTPOSILHOW FPYNMo.
Cnycta 18 Mec cneBa 06beMHas MIOTHOCTb MUOCMMINIACTOB
BOCCTaHaB/MBanacb, NpeBbiCMB (HEAOCTOBEPHO) 3HAYeHWe
B KOHTpOJie, B MbllLe cnpaBa — fnwb 95% 0T HopMbl
(p <0,05); nons apepHoro KOMMoHeHTa coctasuna 53% cne-
Ba 1 56% cnpasa ot HopMbl (p <0,05), 0bbeMHas nnoTHOCTL
MUKpococynoB cnesa 40%, cnpasa 62% ot HopMbl (p <0,05).
NHpekc BacKynap13aumm Bo3pactan 0THOCUTENBHO Npeablay-
LLero nep1oza, NpeBbICUB KOHTPOJbHBIN NapaMeTp Kak cneBa
(128%), Tak 1 cnpaBa (115%), uto 6bII0 00YCNOBNEHD CHY-
YKEHUEM YNCIEHHOMN NNOTHOCTY MbILLIEYHBIX BOJIOKOH NPM He-
CYLLLeCTBEHHOM YMEHbLUEHUN Ynca MUKpococynoB. CTeneHb
CKNEepOTM3aLMM MbILLEYHOM TKaHM CHKANach N0 CPABHEHMIO
C npeabiLyLLMM NepuofoM onbita, coctaBuB 133% cnesa
1 161% cnpaea ot KoHTpons (p <0,05); nokasaTenb KupoBon
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Tabnuua 1. [laHHble CTePeonIorMyeckoro aHaM3a Manoii NOSCHUYHON MbILLILbI

Table 1. Stereological analysis of the psoas minor muscle

m. psoas minor cnesa m. psoas minor cnpasa

MNapameTpsl C KoHTponbHas

(M) POK 3KCnepuMeHTa, Mec rpynna

6 12 18 6 12 18

VW 0,7903+0,0062* 0,7896+0,0079* 0,8323+0,007 0,7971+0,0108* 0,7315£0,0091* 0,7901+0,009* 0,8299+0,0042
W, 0,0204+0,0031* 0,0257+0,0031 0,0113+0,0027* 0,0232+0,003* 0,0283+0,0034 0,0175+0,0043* 0,0281+0,0025
Wepg 0,1587+0,0038* 0,1564+0,007* 0,1409+0,0042* 0,1539+0,0096* 0,2181+0,0077* 0,1697+0,0076* 0,1057+0,0038
Vv, 0,0312+0,0037 0,0288+0,0031 0,0185+0,0036* 0,0238+0,0029* 0,0216+0,0027* 0,0195+0,0046* 0,0347+0,0026
I 0,6895 0,8109 1,0092 0,7872 0,9408 0,9043 0,7877

vasc

[pumeyarue: * — pa3nuyua [OCTOBEPHBI ANIA OMbITHBIX FPynn U KoHTpons, p <0,05. Vv, ; — 06beMHas NNOTHOCTb MbILLEYHBIX BOSIOKOH;
Vv,,, — 0bbeMHas nnoTHOCTb MUKpococyAoB; Vv,,, — 06beMHas NoTHOCTb 3HAOMM3NS, VvV, — 06beMHas NoTHOCTb AAEPHOT0 KOMMO-

HEHTA MbILLIEYHOM TKaHW; |,... — WHAEKC BacCKynapusaumn.

vasc

Footnote: * — differences are significant for the experimental groups and controls, p <0.05. Vv,; — the bulk density of muscle fibers;
Vv,,, — the volumetric density of microvessels; Vv, — the bulk density of the endomysium, Vv, — the bulk density of the nuclear

— vascularization index.

vasc

component of muscle tissue; |

Tabnumua 2. }upoBas MHGUILTPALMS Manoi NOSCHUYHOM MbILLILbI
Table 2. Fatty infiltration of the psoas minor muscle

m. psoas minor cneea m. psoas minor cnpasa
KonTtponbHas
Mokasartenb CpOK JKCnepuMeHTa, Mec rpynna
6 12 18 6 12 18
flons 19,6 14,7 10,4 28,0 16,1 24,1 7,1

apunoumTos, %

MHOUNBTPALMM CeBa YMeHbLUascs, crpaBa — Bo3pacTan
OTHOCWUTENbHO MPeAbIayLLEero Nepuoja, CoCTaBUB COOTBET-
cTBeHHo 146 1 339% cneBa 1 cnpaBa 0T napaMeTpa B HOpMe.

OBCYXAEHUE

B oTnaneHHoOM nepuofe 3KCNepuMMEHTa B MbILLLE CNEBa
npeobnafana HOPMOCTPYKTypa, OTMeYasncs MeHee Cylle-
CTBEHHbI GMOP0O3 3HAOMM3UA U KMPOBOW MHBOMIOLMM, YEM
B MblwLe cnpaBa. CnpaBa HepeKW NaTorucTONOrMYecKue
KapTWHBI, MHAEKC KUPOBOW MHDMMLTPaLMM NPeBbILLAN KOH-
TPONbHbIN NapaMeTp B 3,4 pa3a. lonsa o06beMa, 3aHUMaeMas
ALEPHbIM KOMMOHEHTOM, Yepe3 6 Mec bbinia MakcuMalbHa.
YBeNMYEHHbIE MHOMQYUCIEHHbIE AApa, HapsAy C MoBbI-
LEHHbIM pa3Ho0bpa3neM AMaMeTpOB BOJIOKOH, ABASIMCH
CBUAETE/NbCTBOM CTPYKTYPHOM afanTauyi MbILLEYHON TKa-
HW K omepaTWBHOMY BMeLuaTenbcTBy. Yepe3s 12 Mec 06b-
eMHas NMoTHOCTb AfEep YMeHbLUanach 0JHOBPEMEHHO CO
CHUXEHMEM 0OBEMHOW 0NN MMOCUMMNNACTOB, NpU 3TOM
Lons 06beMa COeAMHUTENIbHOTKAHHOTO KOMMOHEHTa BO3-
pacTana, KaK U1 CTeneHb XVpOBOM MHBOOLMK, bonee cyLe-
CTBEHHO B MbiLLLe crnpaBa. Yepes 18 Mec 0bbeM AaepHoro
KOMMOHeHTa OblN NOYTM B 2 pa3a MeHbLLE KOHTPOJIbHOr0
napaMeTpa B 0beux MbiliLax, Ha GOHE BOCCTAHOBEHMS
obbeMa MmocuMniacToB crieBa. B Mblwue cnpaBa 06beM-
Has NJI0THOCTb MBILLEYHbIX BOJIOKOH He BOCCTaHaBNMBanach
npuW L,OCTOBEPHO OosiblleM 06beMe 3HLOMU3NUA. YMeHbLue-
HWe 06BEMHOI NIOTHOCTM ALEp B OTAANEHHbIE MEPUOAb
onbiTa 0OBACHAETCA YBEMYEHWEM BO3pacTa MoOLOMbITHbIX

DAl https://doi.org/1017816/VT090775

XMBOTHbIX [21], @ TaKKe UX rMNOAMHaMMel BBUAY COaep-
KaHuWA B KIeTKaXx.

Mony4yeHHble AaHHbIe MO YMeHbLUEHWI0 06EMHONM NoT-
HOCTM MMOCUMNNACTOB, CKNEPOTU3aLMM U XUPOBOWA UHOUb-
TPaUMM MBbILLL, HaXOLAT CBOE OTPAKEHME B KIIMHUYECKUX
UCCNef0BaHUAX. YCTaHOBNEHO YMeHbLUEHWe 06beMa MblLLL,
KoTopoe KoppenupyeT ¢ KudoTudeckon pedopmaumeit
MPY aHKWI03MPYIOLLEM CMIOHAMAUTE AaXe nocne MHorodak-
TOPHOM KOPPEKTUPOBKM [22]. UnntocTpupyeTcs cBA3b MeXay
Bonblo B MOACHULIE M YMEHBLLEHUEM TJIOLLAAM NOMEPEeYHOro
CEYEHMS MbILLILL, @ TAKXKE YBENIMYEHUEM MHDUIBTPALIMM KVpa
B MapacnuHanbHon Myckynartype [5]. BoiseneHa noBbileHHas
3Kcnpeccus GMOpPOreHHbIX reHoB Be3 CyLLEeCTBEHHbIX pasiu-
UM B aTPOPUUECKMX, MUOTEHHBIX NYTAX, YTO Mpejnosaraet
HeobX0AMMOCTL Mep 15 NpefoTBpaLLeHns unu obpalleHus
BCnATb GubporeHesa [7]. CoxpaHHOCTb MOACHUYHOM MBILLILIbI
BAMSET U Ha caruTTanbHbli 6anaHc. MMofaTBepxaeHa B3au-
MOCBSA3b MEXAY BEIMYMHON FPYAHOI0 KU 03a, MOSCHUYHOIO
nopJ03a, HaKINOHa Ta3a, HaKIMOHa KPecTLa, yria nafeHus Tasa
C YMCINOM MBILLEYHBIX BOMIOKOH U KO3 MULIMEHTOM KMPOBOVA
pereHepaumu [2]. Tak, npu NoSCHUYHOW paguKynonaTtv, ae-
reHepaTuBHol aedopMaLym UMeeT MECTO BbICOKas CTemneHb
YKMPOBOW MHOMNLTPaLMM B MHOropasaenbHbiX Mbiuax [9].
HupoBas uHBOMOLMS ABASETCA OOHUM W3 TNaBHbIX (aKTo-
POB, KOTOPbIW Y4YUTBIBAETCS NPW MIAHUPOBAHUN XMpYypruye-
CKOro BMeLLaTeNbCTBa: Yepes 2 rofia NauMeHTbl C MeHbLLE
L0NeN X1pa B MHOTOpPa3zesibHbIX MbILILAX [0 Onepauum no-
Cle YCTpaHeHUs MOHOCErMEHTapHOr0 CTEH03a NOYYMUAN NyY-
LuMe KNMHMYeckue pesynbTatel [11]. 06beM napacnuHanbHbIX
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MBbILLIL, BIMSIET Ha CKOPOCTb KOHCOMMAALMM, QYHKLIMOHATBHYIO
aKTMBHOCTb M YacTOTy OCNOXHEHWN [23].

TakuM 06pa3oM, HOKOBOM MeXTeNoBOM CMOHAMIOAE3
OKa3bIBaeT HeraTMBHOE BO3AENCTBME HA Manylo NOSICHUYHYHO
MBbILLILLY, 4TO MPOSBASETCS Yepe3 6 Mec B NOBbILIEHHOM pa3-
Ho0bpasuM AUamMeTpoB MUOCUMIMIACTOB, YTPaTe NOMIoHab-
HOCTU WX mpoduneit, HUbPO3UPOBaHUM MHTEPCTULMANBHOMO
MpOCTPaHCTBA, CKepoTH3auuM 060sioUeK COCyAoB, XUpo-
BOW uHBONOUMK. Yepe3 12 Mec ¢nbpo3 MbileyHON TKaHW
cnesa B 1,5 pasa, cnpasa bonee yeM B 2 pasa MpeBbILLAET
KOHTPONbHBIA NapaMeTp, MHAEKC XUPOBOW WHOWUALTPaLMH
yMeHbLuaeTcs B 0benx Mblwnax. K 18-My mecauy cnesa cte-
neHb Gpubposa npe.biwaet B 1,3, cnpasa — B 1,6 pasa na-
pameTp B HOpPMe; UHAEKC KVUPOBO MHBOMIOLMM CIIEBA NOYTH
B 1,5 pasa n bonee 4eM B 3 pasa cnpaBa NpeBbILLAET Napa-
METP B KOHTPOJILHOM rpynne.

3AKJIKYEHUE

BbisiBNeHHbIe NaTorncToNOrMyecKne U3MeHeHUs Masnon
MOACHWUYHOW MbILILbI NPU HOKOBOM MEXTENI0BOM CMOH-
avnogese obycnaenuBaloT HeobXoAMMOCTb LLaAALLEro
onepaTMBHOrO BO3AENCTBUA, MUHUMU3MPYIOLLErO TpaBMa-
TU3aLMI0 MBILLL, TPX OCYLLLECTBEHUM A0CTYNA K NO3BOHOY-
HWKY 1 yCTaHOBKE UMNNaHTaToB. MonyyeHHble pe3ynbTaThl
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3¢ deKTUBHOCTD METOAUK [EKOMNPECCUM ovara
HeKpo3a B JIeYEeHWUMU PpaHHUX CTaAUW aBacKYNSPHOro
HeKpo3a roJIoBKU 6epeHHOMU KOCTH
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AHHOTAUNA

06ocHosaHue. B oTHOLLEHWUM METO0B XMPYPr4ecKoro fiedeHnss paHHUX CTafui aBackynsapHoro Hekpo3a (ABH) ronosku
BeApeHHON KOCTW He CyLLecTBYeT eiHOro MHeHus. Hanbonee WMpoKo NpUMeHSETCS LEKOMMpeccus o4Yara HeKpo3a B pas-
JIMYHBIX Bapuaumsx, 3bdEKTUBHOCTb KOTOPBIX 00CYKAaeTCs.

Llens. OueHKa 3 deKTUBHOCTM KNACCMYECKON AEKOMMPECCUM 0Yara HeKpo3a U JeKOMMPeccun ¢ UCMosb30BaHUEM
UPECKOXKHOr0 Pa3fABUIKHOIO N1e3BKA C KOMOMHUPOBAHHOM MIACTUKON KOCTHOrO AedekTa.

Mamepuaner u Memodel. B uccnepoanme 6binn BroYeHsl 50 nauneHToB. Kputepumn BKITOYEHMS: AEKOMMpeccUs ovara
Hekpo3a npu ABH ronosku beapeHHon Koctu npu |-l cTagnsax n Bo3MOXHOCTb OLEeHKW 3D dEKTUBHOCTM XUPYPrUyecKoro Ne-
yeHus no uctedeHun 12 mec. B 3aBucMMocTyH 0T MeToza IEKOMNpEeCCW NaumneHTbl 6bin pasfenelsl Ha 2 rpynnbl. B rpynny 1
BOLM 25 NauMeHTOB, KOTOPbIM Bbinia BbIMOSHEHA AEKOMMPECCUS C UCTOJb30BaHUEM YPECKOXKHOMO Pa3fABUXKHOMO Ne3BUs
M KOMOMHMPOBAHHOM KOCTHOM MnacTuKoi. [pynny 2 cocTaBuiM MaLMeHTbl, KOTOPbIM BbIMOMHANACh KacCUYecKas LEeKOM-
npeccus oyara Hekposa. [pynnbl ObIAM CONOCTaBUMBI MO BCEM OCHOBHBIM KIIMHUYECKUM XapaKTepucTukaM. IQdeKTUBHOCTb
OnepaTMBHbIX BMELLATENIbCTB OLEeHMBanach Yepe3 12 Mec nyTeM CpaBHEHMs [O0- U MOCAEONEepPaUMoHHON OLEHKU (YHKLM-
OHanbHOro COCTosHWA Ta3obeApeHHOro cycTaBa No LWKane Xappuca U MHTEHCUBHOCTM HoneBoro CMHApOMa Mo BU3yanbHOM
aHanorosoy Wwkane (BALL). OcHoBHbIM KpuTepreM HeaddekTuBHOCTY AekoMnpeccun ABH ronoBku 6epeHHO KOCTH cunTany
Heobx0AMMOCTb BbIMOSHEHWUA TOTANIbHOO 3HA0NPOTE3VNPOBaHNSA Ta300eApeHHOr0 CycTaBa.

Pe3ynemamel. Yepe3 12 mMec nocne xupyprdeckoro nevenns ABH ronosku beppeHHOM KOCTU y nauueHToB rpynnbi 1
CpefHAsA OLeHKa no LWKane Xappuca coctaBuna 63,9, y naumeHToB rpynnbl 2 — 74,1 (npotus 59,1 1 63,9 oo onepauum co-
0TBETCTBEHHO); oLeHku no BALL coctasunm 2,7 B 0beux rpynnax (npotus 5,5 1 4,8 ao onepaumm cooTBETCTBEHHO). B cBA3M
C coxpaHeHueM boneBoro cMHApPOMa M MPOrpeccupoBaHUEM OCTEOHEKPO3a rofioBKM befpeHHON KOCTWU A0 cTagum cybXoH-
ApanbHoro nepenoma 3 nauventam (12%) s rpynnel 1 v 4 naumentam (16%) rpynnbl 2 npoBeAeHO ToTanbHOE 3HAOMPOTE3N-
poBaHue. Paznuumns Mexay rpynnamu CTaTUCTUYECKN HE3HAUMMDI.

3aknwoyeHue. [lekomnpeccus oyara Hekpo3a sBnsieTcs a@dekTuBHbIM MeTofoM nedenns | v Il ctapuin ABH ronosku be-
LPEHHON KOCTM, 3HAUUTENBHO CHUXAsA MHTEHCMBHOCTbL DONEBOr0 CMHAPOMA M HECKOMBKO YyyLllas (yHKLUMOHaMbHbIE XapaK-
TEPUCTUKM Ta3obepeHHOro cycTaea. MccnenoBaHua B AaHHOM HanpaBieHUM SOMKHbI ObITb NPOLOMKEHDBI C MPUBJIEYEHNEM
bosbluero yncna npodubHBIX NaLMeHTOB, C NpoBefeHNeM aHanu3a 3ddEKTMBHOCTY ApyruX cycTaBocbeperaloLmx Xupypru-
UECKUX METOAMK.

KnioueBble cnoBa: OCTEOHEKPO3; aBaCKYNAPHbIA HEKPO3; rofioBKa OefpeHHOM KOCTW; [eKOMMpeccus; KOCTHas
ayTonnacTuka.
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Efficacy of necrosis decompression techniques
in the treatment of early stages of avascular necrosis
of the femoral head

Mikhail A. Panin' 2, Nikolay V. Zagorodniy?, Andrey V. Boiko?, Armenak S. Petrosyan'

! City Clinical Hospital N 17, Moscow, Russia;
ZPeoples’ Friendship University of Russia, Moscow, Russia

ABSTRACT

BACKGROUND: There is no consensus on the methods of surgical treatment of early stages of avascular necrosis (AVN) of
the femoral head. Decompression of the necrotic zone in different variations is the most widely used, but the effectiveness of
it is debated.

AIM: We evaluated the effectiveness of classic decompression of the necrotic zone and decompression using a percutaneous
expandable reamer combined with bone graft.

MATERIAL AND METHODS: Fifty patients were included in our study. The inclusion criteria were decompression of
the necrotic zone in AVN of the femoral head at stages I-Il and the possibility of assessing the effectiveness of surgical
treatment after 12 months. Depending on the method of decompression, the patients were divided into two groups.
Group 1 included 25 patients who underwent decompression using a percutaneous expandable reamer combined with bone
graft. Group 2 consisted of patients who underwent classic decompression of the necrosis area. The groups were comparable
in all major clinical characteristics. The efficacy of surgical interventions was assessed after 12 months by comparing pre- and
postoperative assessment of the functional state of the hip joint using the Harris Hip Score and the intensity of pain syndrome
using the visual analog score (VAS). The main criterion for ineffectiveness of AVN decompression of the femoral head was the
need for total hip arthroplasty.

RESULTS: Twelve months after surgical treatment of femoral head AVN, group 1 patients average Harris Hip Score was
63.9, group 2 patients average Harris Hip Score was 74.1 (versus 59.1 and 63.9 before surgery, respectively); VAS was 2.7 in
both groups (versus 5.5 and 4.8 before surgery, respectively). Three patients (12%) from group 1 and four patients (16%) from
group 2 underwent total hip arthroplasty, to persisting pain syndrome and progression of osteonecrosis of the femoral head to
the subchondral fracture stage. The differences between the groups were statistically insignificant.

CONCLUSION: Decompression of the necrosis zone is an effective method of treatment of stages | and Il of AVN of the
femoral head, significantly reducing the intensity of pain syndrome and slightly improving the functional characteristics of the
hip joint. Studies in this direction should be continued with the involvement of more profiled patients and with the analysis of
the effectiveness of other joint-preserving surgical techniques.

Keywords: osteonecrosis; avascular necrosis; femoral head; decompression; bone graft.
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OPUMVHAJTBHBIE MCCTEJOBAHVIA

AKTYAJIbHOCTb

CornacHo CyLLeCTBYIOLLMM KiacCUdUKaLMaM, BbIGENsoT
MpeKoNanTouaHble CTaguM aBacKynspHoro Hekpo3a (ABH)
rosoBkuM OefpeHHON KOCTU M CTafuu, COMpOBOXAaloLLmMe-
A cybxoHapanbHbIM nepenomoM ronosku (ARCO, Ficat and
Arlet, Steinberg u gp.). OBLLeNpUHATLIM ABAETCA MHEHME,
uTo Ha nobon ctagum ABH MoXeT NpUMeHATLCSA KOHCepBa-
TMBHOE JleyeHue (HecTepouaHble NPOTUBOBOCMANMUTENbHbIE
cpeactea (HIMBC), ¢usnotepanus, buchochoHatbl, aHTUKO-
arynsHTbl U MpOY.), KaK M30JIMPOBAHHO, TaK U B KOMIJIEKCE
C XMpYPrMYeCKUM BMeLLaTenbCcTBOM. besanbTepHaTUBHBIM
METO/0M NleueHuns No3aHux ctaguii ABH sBnseTcs aHgonpo-
Te3upoBaHue Ta3obeapeHHoro cyctasa [1]. B To xe Bpems
B OTHOLUEHUM METOJO0B XMPYPrUYECKOr0 JIEYEHWS MpeKoN-
NanToMAHbIX CTaauN eanHOe MHEeHWe B NpodeccMoHanbHOM
coobuiecTBe He cOpMMUPOBaHO, OAHAKO Hanbonee LUMPOKO
B KauecTBe cycTaBocbeperatoLeil onepauuy NpUMeHsIOTCS
pa3nuyHble BapWaHThbl JEKOMMpeccun oyara Hekposa (core
decompression). LienecoobpasHocTb nekoMnpeccun oyara
Hekpo3a Obina foKasaHa B 60—70-x rogax XX Beka ¢paH-
Lly3ckumu uccnenoatensmu P. Ficat u J. Arlet. YcTaHoBneHo,
4To B OCHOBE naTtoMopdonnyecknx npossneHnuid ABH nexar
BHYTPUKOCTHAsA rMnepTeH3us,, MHTPaMe Ay nispHbIA BEHO3HbINA
CTas, BrOCNeACTBAN NPOrpeccupyloLLMin 0TeK, NPUBOASALLMIA
K HEKpO3y OCTEOLMTOB M KOCTHOTO Mo3ra. 3TUMU e aBTo-
pamu B 1972 rogy bbio noKasaHo, YTo AeKOMMpeccus ovara
Hekpo3a (oceBoe paccBepsiMBaHMe 30HbI HEKPO3a) NPUBOAUT
K CHUXKEHMIO BHYTPUKOCTHOTO AaBNIEHNSA M 3aMeLIeHMIO0 Npo-
rPeccupoBaHUs HEKPO3a, BCIELCTBUE YEr0 CHUKAETCA WUH-
TEHCMBHOCTL HoneBoro cuHapoma [2, 3].

CywiecTByeT Knaccuueckas («uuctas») LeKomnpeccus,
B KoHLe XX BeKa [O0MofiHeHHas MCnofb30BaHWeM BacKyns-
PM30BaHHbIX U HEBACKYNAPM30BaHHbIX TPaHCMIaHTaToB [4].
B XXI Beke bnaropaps passuTHiO TEXHONOTUI B OpTONeanye-
CKYH0 MPaKTUKY aKTUBHO BHEAPSKOTCA HOBbIE XMPYpPruyeckue
WHCTPYMEHTbI NS LEKOMMPECCUM o4Yara HeKpo3a, a TaKKe
PacLUMPSAETCA CMEKTP CPeACTB [ BOCCTAHOBJIEHNS BAcKy-
NAPU3aLMM 1 pereHepaLm KOCTHOW TKaHu [5].

[laHHble B OTHOLLEHMM Pa3fMYHBIX METOLUK LEKOMMpeC-
CMM NpOTUBOPEUMBLI, HEKOTOPbIE aBTOPLI OTAAKT NpeAno-
yTeHue MeTO[MKaM, [OMOJIHEHHbIM KOCTHOW MNAaCcTUKOM.

Tabnuua 1. KnnHnyeckas xapaKTepucTUKa NaLMeHToB ABYX rpynn
Table 1. Clinical characteristics of patients in the two groups

T.29.Ne 1, 2022

BecTHwK TpaBMaTonoriv 1 opToneami uM. HH. Mproposa

[ina nofTBEPIKAEHWA UM ONPOBEPIKEHMS BbILLEYKA3aHHbIX
AaHHbIX HaMW NpeAnpuHATO COBCTBEHHOE MCCNef0BaHue,
LieNblo KOTOPOro sBMMach OLEeHKa 3((EKTUBHOCTM Kac-
CMYECKOM («4MCTOI») AEKOMMPECCUM ovara HeKposa u fe-
KOMMpeccuu ¢ MCNosb30BaHUEM YPECKOXKHOTO Pa3aBUMHOM0
ne3BusA C KOMOMHMPOBAHHOM NACTUKOW KOCTHOMO AedeKTa.

MATEPWAJIbI U METObI

B petpocnekTuBHOe wuccnefoBaHMe 6ObIM BKIKOYEHDI
50 maumeHTOB C OCTEOHEKPO30M TOJIOBKM BeApeHHON KOCTH
B npekonnantouaHbix ctagusx (ARCO I u Il ctagum). Momumo
| mnam Il ctapmum ABH 1 npoBeieHHOI JEKOMMNpeccun Kpute-
P1EM BKJIOYEHMSA CTaNa TaKiKe BO3MOXHOCTb OLLeHKU 3hdeK-
TMBHOCTW XMpYpPruyecKoro feyeHus yepes 12 Mec.

Bce naumeHTbl mognucanu MHGOPMMPOBaHHOE cornacue
Ha yyacTWe B WUCCNEAO0BaHWM U [lenepcoHanu3vpoBaHHoe Mc-
MoNib30BaHMe OaHHbIX X MeMLIMHCKON [OKyMeHTaumu. 3Tu-
yeckumm kommuteTammn FBY3 KB N2 17 fenapTaMeHTa 3apaBo-
oxpaHeHus . Mockebl 1 Poccuitckoro yHuBepcuTeTa ApYObi
HapOZ10B NMpoBeAEHMe JaHHOMO UCCeA0BaHWS bbino 0406peHo.

BceM naumeHTaM bbina BbINOMHEHA AEKOMMPECcUs ova-
ra HeKpo3a: KiaccuyecKas («4ncTas») AeKOMMpeccust ovara
HEKpo3a W AEKOMMpPEeccUs C UCMOJb30BaHUEM YPECKOXHOT0
pa3nBuKHOrO 1€3BMSA C KOMBMHWUPOBAHHOW NNACTUKOM KOCT-
Horo pedekTta. B 3aBucMMocTi 0T MeToga XMpypryeckoro
BMeLLaTeNIbCTBa NauMeHThl bbinn pa3aeneHsl Ha 2 rpynmbi.

OcHosHyto rpynny (rpynny 1) cocTaBuin 25 NauueHTOB,
KOTOpbIM Bbinia BbIMOSHEHA JEKOMMPECCUS C KOCTHOW nna-
cTvkoi. Fpynny 2 (rpynny cpaBHEHWUS) COCTAaBUIM MALMEHTLI,
KOTOpbLIM BbINOJIHANACh KNaccuyecKas AeKOMMNpeccus nyTem
TYHHENIU3aLmK.

KpaTkas KnMHWYeCKas xapakTepucTiKa naumeHToB obenx
rpynn npefcTaenieHa B Tabn. 1.

B rpynne 1 u3 25 naumeHToB My}K4MH bbino 20, xeH-
WwuH — 5; B rpynne 2 — 19 n 6 cootBetcTBeHHO. CpeaHuid
BO3pacT NaLMeHTOB B rpynnax, TaK Xe Kak U WX reHepHbIl
COCTaB, [OCTOBEPHO He oTiuyancs. CpefHWiA Bo3pacT nauu-
eHToB B rpynne 1 coctasun 38,25+4,9 roga, B rpynne 2 —
42,24+5,1 ropa.

lMockonbKy n3BecTHo, 4To B pa3sutun ABH ronosku begpa
onpefieneHHy0 poflb UrpaeT Macca Tena nauueHTa C TOYKH

Ipynna 1 (KocTHas nnactuka),

Mpynna 2 (TyHHenusauus),

MNokasartenb =25 =25 p
Myumnbl, n (%) 20 (80) 19 (76) >0,05
HeHwwmnel, n (%) 5 (20) 6 (24) >0,05
CpepHuii Bo3pacT, rogpl 38,25+4,9 42,2445, >0,05
WHaekc maccsl Tena, Kr/m? 28,77+1,4 27,59+6,8 >0,05
ARCO I ctagus, n (%) 5 (20) 4(16) >0,05
ARCO Il ctagms, n (%) 20 (80) 21 (84) >0,05

00l https://doiorg/1017816/VT0100047
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3peHus HarpysKuM Ha Ta30befpeHHbIN cycTaB, HaMu Bbiu co-
MnocTaB/eHbl BeIMYMHBI MHAEKCa Macchl Tena (UMT) y nauu-
eHToB 06eux rpynn. Y naumentos rpynnbl 1 UMT B cpeaHeM
coctasun 28,77+7,4 Kr/M2, rpynnbl 2 — 27,59+6,8 Kr/Mm?.

CTpyKTypa npekonnanTouaHbix ctaguii ABH y naumeHTos
0beunx rpynn TaKkxe focToBepHO He oTanyanack: ARCO | cta-
avu BbisieneHa y 20% nauuenTos rpynnbl 1 1y 16% nauu-
€HTOB rpynnbl 2.

Takum 06pa3oM, conocTaBneHne 0CHOBHbIX KIIMHUYECKMX
XapaKTepuCTUK MaLMeHTOB ABYX FPYNM He BbiSBUIO A0CTO-
BEPHBIX Pasfinyni.

KnioyeBble 3Tanbl omepauuy y nauueHToB rpynnbl 1
npeLcTaBieHbl Ha puc. 1.

[locTyn K 30He HeKpo3a W ero napuuanbHoe ynaneHue
ObinK oCyLLECTBNEHBI NPU NMOMOLLM YPECKOKHOIO Pa3iBUK-
Horo ne3sus. KocTHas nnacTuka B ronoBKe GefpeHHoI
KOCTW BbIMONHANACh NpU NoMoLLM rybyaToro aytoTpaHc-
niaHTaTa u3 NpPOKCMManbHOro OTAeNa uncunatepanbHoi

Al

2 oh

y
-

/
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rofIeHM, KaHan LWenKn BefpeHHOM KocTu bbin 3amosiHeH
UAKMM CamM03acTblBalOLLMM TPAHCMAAHTATOM U3 cynbda-
Ta Kanbuus.

B rpynny 2 (rpynna cpaBHeHMs) BOLUAM 25 MaLMeHTOB,
OnepaTMBHOE BMELLATENbCTBO KOTOPbIM  OrPaHUYUNIOCh
KJaccu4ecKol JeKoMMpeccueli oyara HeKpo3a. Y nauueHToB
LaHHOM Tpynnbl KONMYECTBO HanpaB/EeHWiA KaHanoB AniA fe-
Komnpeccum 1 ux uncno (ot 3 Ao 5) onpesfensnmnch Ha atane
npefonepaLyMoHHOro NIaHWpOBaHWA 1 3aBUCeNM OT pas3Mepa
¥ NOKaNM3aLmMmn o4ara HeKpo3sa no JaHHbIM MarHUTHO-pe3so-
HaHcHoi ToMorpadum (MPT) (puc. 2).

Xupypruyeckue BMeLLATeNIbCTBA NaLyeHTaM obenx rpynn
BbIMOJHANICh B MOJIOXEHWM MaLMEHTa Ha CMUHE Ha opTone-
[MYECKOM CTOJIE MOJ, KOHTPOJIEM 3JIEKTPOHHO-OMTUYECKOr0
npeobpasoBartens.

B nocnenonepauuoHHoM nepuofe BCEM nNauyeHTaM
C W3bbITOYHOM Maccoii Tena [AaBanuCb PeKOMeHfaLuu
no ero cHmwxenmto. HasHauanuco HIMBC, aHTMKoArynsHrbl,

Puc. 1. 3tanbl onepaunn nexkoMnpeccum o4vara HeKposa C UCnoJsib30BaHMEM YPeCKOXHOro pasfBUXHOIO Jie3snd C KOM6VIHVIPOBaHHOVI
MNaCcTUKOM KOCTHOrO ,U,EdJEKTa. 0 — MarHUTHO-pe30HaHCHaaA TOMOorpaMma aBacCKysiApHOro HeKpo3a rojioBKu 68}J.peHHOVI Koctu Il ctapuu;
b— yCTaHOBKa HaﬂpaBﬂﬂlOU.lEVI CNuLbl B LEHTP 30HbI HEKPO3a (nonoeHue onpeaenaetca B pesynbraTe npeaonepaunoHHOro niaHMpoBsa-
Hus); ¢ — pacceepsMBaHue no cnuue; d— yoaneHne HeKpo3a npyn noMoLLM pasaBuKHOro N1e3BuA; e — 3aMeLleHne ,EI,ECDEKTB B r0JIOBKe
ry6an0171 dYTOKOCTbIO; f— 3an0JIHEHWe KaHana LenKu GGAPEHHOﬁ KOCTU XUOKNM TPAHCNJ1aHTATOM U3 cynb(baTa Kanbuus.

Fig. 1. Stages of core decompression using a percutaneous expandable reamer combined with the bone graft. @ — MRI of avascular
necrosis of the femoral head in stage Il; b — installation of a guide wire in the center of the necrosis zone (the position is determined by
preoperative planning); ¢ — drilling along the wire; d — removal of the necrosis using an expandable reamer; e — filling of the defect
in the head with cancellous autologous bone; f — filling the femoral neck canal with a liquid graft of calcium sulfate.
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Puc. 2. lMpepfonepaumoHHoe NiaHMpoBaHUe AEKOMMpeccu ovara Hekposa y nauuenta Il rpynnbl. @ — dpoHTanbHas npoekums; b —
aKcuarbHas NpoeKumA.

Fig. 2. Preoperative planning of core decompression in group Il patient. @ — frontal view; b — axial view.

bucdocdoHatsl Kypcamu. o KauecTBEHHOMY coCTaBy npe-
MapaToB, a TaKXe MO YMC/y MaLMEHTOB, MPUHUMABLLMX KX,
rPynMbl LOCTOBEPHO HE Pa3nnyauCh.

JbdeKTMBHOCTb OMEepaTUBHBLIX BMELLATENbCTB OLIEHU-
Banacb yepe3 12 Mec nmocne omepauuy MyTeM CpaBHEHUS
[0- W TOCNeonepaunoHHON OLEHKM (YHKLMOHANbHOMO
COCTOSHMA Ta30beapeHHoOro cycraBa no LWKane Xappuca
1 BM3yanbHOW aHanoroBon WwKane (BALL) Gonu. Takke yuu-
TblBaNnacb YacToTa TOTANIbHOrO 3HA0MPOTE3MPOBaHNA Ta30-
beapeHHOro cyctaBa, CBUAETENbCTBYIOWAS 0 He3hdeKTMB-
HOCTV NpeALLeCTBOBABLUMX NeYebHbIX MepONPUATHIA.

PE3Y/IbTATbI

Mepen onepauueit oLieHKa Mo LUKane Xappuca y naumeH-
ToB rpynnbl 1 coctaenana 59,13 6anna, B rpynne cpaBHeHUs
Bbinia HECKONBKO Bblle — 63,94, pasnnMuus CTaTUCTUYECKU
HepocToBepHbl (p >0,05). Mo pesynbTtataM ouenku BALL rpyn-
Mbl TaKxKe Bblan conoctaBuMbl: B rpynne 1 AaHHbIA NoKasa-
Tenb coctaeun 5,5 6anna, B rpynne 2 — 4,76.

Y nopaenstoLLero bonbLWIMHCTBA MALMEHTOB KaK 1-, Tak
W 2-i Tpynnbl XUPYPruyecKoe NeYeHNe OCTEOHEKPO3a OKa-
3anocb 3¢ deKTuBHbIM (Yepe3 12 mec). CpeaHuin noKasatesb
Mo LWKane Xappuca y nauueHToB 0beux rpynn nosbicuics,
4TO CBMAETENIbCTBOBANO 00 yyylleHUn QYHKLMOHANBHOMO
COCTOAHMA Ta300eapeHHoro cycraea. MHTeHcuBHOCTL Bone-
BOTO CMHApPOMa (cpenHss oueHka no BALL) nocne onepauum
CHU3UMach Moyt BABoe. [lMHaMMKa AaHHbIX MOKasateneil
[0 ¥ nocrie onepauuy y NauMeHTOB ABYX rpynn MpefcTaB-
NleHa Ha puc. 3 n 4,

Kak cnepyeT U3 [aHHbIX, MPeACcTaBfeHHbIX Ha puc. 3
W 4, CTaTUCTMYECKM 3HAUYMMBIX PasfMuMin MEXAY rpynnamu
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no wKane Xappwca u BALL B f0- 1 nocneonepalMoHHOM ne-
PUOAaX He BbISBIEHO.

B cBsisu c coxpaHeHueM boneBoro cuHapoMa U mpo-
rPeccMpoBaHUEM OCTEOHEKPO3a roIOBKU befpeHHoi Ko-
CTU A0 CTapuu cybxoHapanbHoro nepenoMa 3 naumeHTam
(12%) u3 rpynnbl 1 (neKoMnpeccus + KOCTHas MnacTuka)
u 4 naumentam (16%) rpynnbl 2 (Knaccuyeckas TyHHeNM-
3auMa) NpoBefeHo 3HA0NPOTE3MPOBaHNe Ta300eApeHHOro
cycTaBa.

OBCYXOEHWUE

B 6onbLUMHCTBE NMTEPATYPHBIX UCTOYHUKOB 3D dEKTUB-
HOCTb JEKOMMPECCUN 0Yara HeKpo3a OLEHMBAETCSA MO KOJK-
YeCTBY NaLMEHTOB, KOTOPbIM He NOTPeboBanock 3HA0NpoTe-
3upoBaHme Ta3obeapeHHoro cyctaea [6—8]. IPpdeKTUBHOCTL
«YUCTOM» [EKOMMPECCUM B HACTOSALLEM MCCNeS0BaHNMN [0-
cturna 84%. Mo panHbiM F.P. Castro u R.L. Barrack, adpdek-
TMBHOCTb «4YMCTOM» AEKOMMpeccuu yepes 3 roga coctaBuna
73,5% [9]. Mo aaHHbIM H.G. Simank 1 coaBT., CpaBHUBLLKX
pesynbTaTbl IeYEHUs PaHHUX CTafMi HETpaBMaTUYecKo-
ro 0CTeOHeKpo3a rojoBKW befpeHHoN KoCTU MeTofamu
«YUCTOM» [EKOMMPECCUN U MEXBEPTENIbHOM 0CTEOTOMMM,
BbIXXMBAEMOCTb r0J1I0BKM befpa yepes 6 neT nocne AeKoM-
npeccun coctasuna 78% [10]. BeposTHo, bonee BbicoKas
nons 3pdEeKTUBHOCTM AAHHOrO MEeTOAaA JIeYEHUs! B HaLUEM
uccnepnoBaHuu (84 npotms 73,5 n 78%) MoXHO 06BACHUTL
MEHbLUMM MEepUOAOM HabnofeHns 3a nauveHTamm (12 Mec
npotus 3 u 6 net).

B oTHOweHMM 3pdEKTUBHOCTU [EKOMMpeccun ova-
ra HeKkposa C MPUMEHEHWEM CMELMaNbHOr0 MHCTPYMEH-
Tapus U UCMONb30BaHMsA PasfUyHbIX BapuaHTOB KOCTHOM
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Puc. 3. OueHka no wkane Xappuca o v nocne onepauymu y nauyenTos rpynn 11 2.
Fig. 3. Harris Hip Score before and after surgery in patients in groups | and II.
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Puc. 4. OueHka no BM3yanbHOI aHanorooii Wkane 6omm (BALL) fo v nocne onepaumu y naumentos rpynn 1 m 2.
Fig. 4. Preoperative and postoperative VAS score of patients in groups | and 1.

MIacTMkM fedeKTa rosoBKY LeKN bejpeHHoN KOCTU NiuTe-
paTypHble AaHHble J0BOJILHO NpoTuBopeunBbl. B 2015 rogy
T. Classen 1 coaBT. OTMETUAM HU3KYIO 3D dEKTUBHOCTL (67%
yepe3 29 Mec) MCnoNb30BaHMs PaCLUMPSIOLLErocs CBepna
C nnacTukon fedeKra roioBKM W LWenku begpa cynbdaTom
Kanbums [8]. ABTopamu cAenaH BbIBOS, YTO MPUMEHEHWE AaH-
HOI METOLIMKM He 00N1afaeT NPeUMYLLECTBAMM N0 CPABHEHMID
C KIaccuYecKoii TyHHeNmM3aumeid. 3ta e rpynna uccnepoBa-
TeNel B AasbHelieM UCNosb30Bana TOT e MeToL, AEeKOM-
MPECcUM, HO C 3aMelLieHneM edeKTa rosiloBKM COBCTBEHHOM
rybuatoi Koctbio [11], M npuLLNa K BbIBOAY, YTO MPUMEHEHME
ayToTpaHcnnaHTara bonee adhdeKTMBHO B CpaBHEHUM C CYfb-
datoM unn pocartom Kanbums. IPEKTUBHOCTL NOA0OHOM
MeToaMKM (rpynna 1), ucnonb3oBaBLUENCA B JaHHOM UcChe-
[l0BaHWK, cocTaBua 88%.
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B xoae uccnenoBaHns Mbl paccyMTbIBaNM NPOLEMOHCTPHU-
poBaTb 60/1bLLYI0 3PEKTUBHOCTL MCMOb30BAHNSA HPECKOXK-
HOro Pa3fBIKHOIO N1e3BUS C KOMBUHMPOBAHHOW MNACTUKON
KOCTHOro iedeKTa B CPAaBHEHUM C «YMCTON» JEKOMMPECCHEN.
OpHaKo A0CTOBEpHbIX pa3finyuii B 3QOEKTUBHOCTY NOTYYEHO
He 6bino: 88% (rpynna 1) u 84% (rpynna 2). BeposTtHo, 310
MOXHO 0OBACHUTL MasnbiM pa3MepoM BbIOOPOK MaLMEHTOB.
[ina pocToBepHOM oLeHKM 3P HEKTUBHOCTU Pa3IMYHBIX METO-
OVK HeobxoauMa bonee TllaTesbHas oLeHKa obbeMa 1 fo-
Kann3aumum oyara HeKpo3a, KoTopble He BCerfa yuuTbIBaoTCs
npu amarHoctuke. Kak ussectHo, ctagus Il ABH no knaccu-
¢dukaumm ARCO BKIIKOYaET MHOXECTBO Pa3IMYHbLIX MOLTUMOB
Mo pa3Mepy W JIOKanM3aUMM oyara HeKpo3a, YTo MpaKTu-
UECKM HWKOrJa He MPUHUMAETCA BO BHUMaHWe Npu onpe-
LEeNeHUN TaKTUKKM nederuns. BoamoxHo, HeaddeKTUBHOCTL




OPUMVHAJTBHBIE MCCTEJOBAHVIA

LeKoMnpeccuu y psapa 60nbHbIX 06BACHAETCA rMnoamarto-
CTUKOW. WHorpa no aaHHeIM MPT puarHocTupyeTcs cragus
[l ABH, npu 3TOM KoMnbloTepHas ToMorpadus mno3sonset
B psfe CNydyaeB BW3yanM3upoBaTb CUMMTOM MoayMecsLla
(oTcnoiika xpsiwa ronoBku beppa), T. e. AMArHOCTUPOBATh
ctagumio |ll ABH, npu KoTopoi feKoMnpeccus, Kak npasuio,
HeapdekTmBHa [12].

3AKJIKYEHUE

Takum obpa3oM, npekonnantouaHble ctagum ABH Tpe-
bytoT bonee MpuUCTanbHOr0 BHUMAHWUA U UHAMBUAYANbHOIO
noaxogna. MccnepoBaHns B 3T0M HanpaBneHU A0MKHbI ObiTb
NMPOAOIIKEHBI, BO3MOXHO, LiefiecoobpasHa paspaboTka Ho-
BbIX Knlaccudmkaumin Taxectn ABH otnenbHo B paMKax npe-
KOMNanTOMAHBIX CTaguM.

N0MNONHUTENBHAA UHDOOPMALIUA /
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Bknap aBTopoB. Bce aBTOpbl NOATBEPXAAKOT COOTBETCTBME CBO-
ero aBTOPCTBA MeXAyHapoaHbiM Kputepuam ICMJE (Bce aBTopel
BHEC/M CYLLIECTBEHHBIN BKNIa B pa3paboTKy KOHLENumw, npose-
[ieHVe UCCNefoBaHMsa 1 NMOArOTOBKY CTaTbM, NPOYNM 1 0406pum
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NMocnepcteua COVID-19 ana KocTHO-MbiIeYHOU
U nepudepmyecKoi HepBHOW CUCTEM.
LnarHocTuka ocnoxxHeHui (0630p nuteparypbl)
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AHHOTALMA

3abonesanne COVID-19 npuBOAMT He TOMBbKO K HapyLieHWH0 GYHKUMM OpraHoB AbixaHus. MOCTKOBUAHbIE OCNOXKHEHUS
ABNAOTCA MHOXECTBEHHbIMW C BOBJIEYEHMEM MHOMMX CUCTEM OpraHu3Ma, B TOM YMC/e OMOpHO-ABUraTeslbHoro annapara
W nepudepuyecKoii HepBHOM cucTeMbl. 3aboneBaHUs OMOPHO-ABUraTesbHOTO anmnapata BKIIKYAT MUanruio, MMO3uT, pab-
[LOMUOSIU3, OCTPYIO apTPanriio, apTpuT, 0CTeonopo3 KocTel. MoBpexaeHne nepudepuyecKoii HepBHOW CUCTEMBI, BbI3BaHHOE
KOPOHaBMPYCHOM MHbEKLMEN, BKIIOYAET NIEKCONaTUI0 U3-3a MOJOXKEHUA JieXa, NonuHeBponaTuio, cuHapom MiteHa—bap-
pe. B 3Tom onucatensHoM 063ope obcyxpaetcs BnmaHme COVID-19 Ha onopHo-aABUraTenbHbIi annapat u nepudepuyeckyio
HepPBHYI cUCTEMY NaumeHToB. lpeacTaBneHbl AaHHbIe 06 MCNONIb30BaHWM AMArHOCTUYECKUX MHCTPYMEHTOB, TaKMX KaK KOM-
NbloTepHas ToMorpadus, MarHUTHO-pe3oHaHCHas ToMorpadus 1 ynbTpasByKOBOe CKaHUPOBaHWE As BbISBNEHUS NaToNOMUM.

Kniouebie cnoBa: COVID-19; nocTKOBMAHbIE OCNOXHEHUS; OMOPHO-ABUraTesibHbIA annapar; nepudepuyeckme Hepsbl;
yNbTPa3ByKOBas AMArHOCTHKA.
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Consequences of COVID-19 for the musculoskeletal
and peripheral nervous systems.
Diagnosis of complications (literature review)

Natalia Yu. Matveeva, Ekaterina V. Makarova, Nikolay A. Eskin, Tatiana V. Sokolova

N.N. Priorov National Medical Research Center of Traumatology and Orthopedics, Moscow, Russia

ABSTRACT

COVID-19 disease does not only lead to impaired respiratory function. Post-COVID complications are multiple with the
involvement of many body systems, including the musculoskeletal system and the peripheral nervous system. Diseases of the
musculoskeletal system include myalgia, myositis, rhabdomyolysis, acute arthralgia, arthritis, bone osteoporosis. Damage
to the peripheral nervous system caused by coronavirus infection includes plexopathy due to lying down, poly-neuropathy,
Guillain—Barre syndrome. This descriptive literature review discusses the effects of COVID-19 on the musculoskeletal system
and the peripheral nervous system of patients. Data are presented on the use of diagnostic tools such as computed tomography,
magnetic resonance imaging, and ultrasound scans to detect pathology.
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BACKGROUND

Since it started in 2020, the COVID-19 pandemic has
been continuing. According to the World Health Organization,
more than 390 million patients with a confirmed diagnosis
have already been registered in the world as at 2022, and
the number of new cases continues to grow [1]. Patients
with severe COVID-19 infection typically present with acute
respiratory syndrome (cough, fever, shortness of breath).
However, there is growing evidence of various extrapulmonary
manifestations and complications associated with COVID-19
as the infection spreads. This indicates the need to consider
COVID-19 as a multisystem disease. It has been established
that in addition to the direct effect of a viral infection, which
causes pathological changes in various organs and tissues,
the infection-induced cytokine storm and pro-inflammatory
signaling molecules could also have detrimental impacts on
the body [2-4].

In COVID-19 patients, pathological symptoms in other
organs and systems that do not pose an immediate threat to
life first recede into the background. After stopping all life-
threatening conditions, clinicians identify complications that
have arisen during and as a result of the infection process, a
long period of hospitalization, and therapy for the underlying
disease.

With an increase in the number of COVID-19 patients,
complications on the musculoskeletal and peripheral nervous
systems are becoming increasingly significant.

The following types of studies are traditionally used
to diagnose diseases and injuries of the musculoskeletal
system:

1) Radiography and computed tomography. X-ray
research methods evaluate the integrity of the bones and the
relationship of the bone structures that constitute the joints.

2) Magnetic resonance imaging (MRI). The method is used
to identify structural changes in muscle tissue, bones, as well
as to assess the condition of tendons, articular cartilage,
peripheral nerves and nerve plexuses. MRl is the method of
choice for diagnosing aseptic bone necrosis.

3) Ultrasound (US) examination. An echographic study
enables assessment of the state of muscle tissue, tendons,
joints and paraarticular tissues, peripheral nerves and nerve
plexuses in a static position, as well as when performing
functional dynamic tests.

4) Densitometry is a method that is used to determine the
state of bone mineral density.

5) Laboratory studies assess the severity indicators for
muscle damage, namely the levels of C-reactive protein and
creatine kinase.

The most potential sites for infection are the skeletal
muscles, synovial membrane, and cortical bone.

The following musculoskeletal complications have been
identified in COVID-19 patients:

+ Myalgia and myasthenia in 25%-50% of patients [5-7]

« Arthralgia in 2.5% of cases [8, 9]
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+ Aseptic bone necrosis in 5%-58% of patients with
severe COVID-19 disease [2, 10]

« Chondrolysis

« Tendinopathy

The pathogenesis of pathological changes in the
musculoskeletal systems of COVID-19 patients is currently
under study. Studies have shown that severe infections,
including atypical pneumonia, have a significant negative
impact on the entire musculoskeletal system [2]. Here is
a scheme of the probable pathogenesis of lesions of the
musculoskeletal system in COVID-19 patients (Fig. 1).

Skeletal muscle involvement is accompanied by
myalgia, myasthenia (mild to severe), rapid fatigue, exercise
intolerance, and muscle atrophy. Myalgia, reflecting
generalized inflammation, may be the initial manifestation
of COVD-19 [11]. Myalgia was reported in 11% to 50% of
COVID-19 patients, depending on the disease severity [4,
12-16]. In a cohort study of 8697 patients in the acute period
of the disease, myalgia was reported in 21.9% of cases [17].
Muscle pain can also persist for a long time after the acute
phase of the disease. The examination of 1655 patients

PNEUMONIA

‘

SYSTEMIC INFLAMMATION
T CXCL10, IFNY, IL1B, IL6,
IL8, IL17, TNFa, others?

v

SKELETAL MUSCLES BONES AND JOINTS
Myalgia Arthralgia
Atrophy 1 Bone mineral density

Weakness Osteonecrosis
Fatigue Chondrolysis

Fig. 1. Scheme of the indirect and potential direct effects of
SARS-CoV-2 infection on the tissues of the musculoskeletal sys-
tem [2, p. 1197-1204]. Primary SARS-CoV-2 respiratory infection
induces systemic inflammation that can have an impact on the
musculoskeletal system. Several types of musculoskeletal cells
express the ACE2 and TMPRSS2 genes, which allows for direct
viral infection. However, it remains unknown whether the virus
can directly infect musculoskeletal tissues.
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revealed that after the disease, myalgia persisted in 2.0% of
the patients, myasthenia and rapid fatigability were noted in
63% of patients, while problems with walking were reported
in 7% of the patients [18].

Skeletal muscle injuries detected in the intensive care
unit were characterized by muscle wasting and functional
impairment. In 32 patients (93.8% men, mean age 64.1+12.6
years) with severe COVID-19, skeletal muscle mass and
functional parameters were assessed within 24-72 hours
after hospitalization. US images were taken of the rectus
femoris cross-sectional area, anterior quadriceps thickness
(rectus femoris and medial vastus), and echogenicity. During
follow-up at 10 days, a significant decrease in the cross-
sectional area of the rectus femoris (-30.1%; p <0.05),
thickness of the anterior quadriceps muscle (-18.6%;
p <0.05), and grip strength (—22.3%; p <0.05) were reported.
After transfer from the intensive care unit, none of the
patients returned to normal physical activity levels [19]. US
imaging data obtained at the N.N. Priorov National Medical
Research Center of Traumatology and Orthopedics illustrate
the processes occurring in the muscles with undernutrition
(Fig. 2).

Symptoms of skeletal muscle damage such as myasthenia
and impaired physical performance persist in more than half
of coronavirus patients during the recovery period [20, 21].
The mechanisms of muscle damage in COVID-19 are not fully
understood. Two mechanisms of skeletal muscle damage
are considered, namely direct invasion of SARS-CoV-2 by
the hematogenous route and immune-mediated pathways,
including activation of cytokines and immune cells.

Changes in muscle tissue were studied during the
coronavirus epidemic 1 of 2020. Using muscle tissue collected
postmortem from SARS-CoV-2 patients, several studies
have been conducted on the nature of muscle dysfunction
resulting from the coronavirus infection. Widespread atrophy
of muscle fibers with their sporadic and focal necrosis with
infiltration by immune cells was noted. Electron micrographs
have revealed a disordered arrangement of myofibrils that
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impairs force transmission and neuronal demyelination in
SARS-CoV-2 patients, which also contributes to myasthenia
and fatigue [22].

Changes in the muscles are manifested in the form
of myositis and its complicated form, rhabdomyolysis.
Symptoms of myositis (myalgia) are mostly registered
during the acute period of the disease. However,
myasthenia and diffuse myalgia during walking are possible
before the onset of typical coronavirus symptoms [23]. The
lesion affects different muscle groups, causing symptoms
including pain when walking, which occurs most of the
time. Paraspinal myositis has been reported (MRI reveals
swelling of the paraspinal muscles) [24]. Rhabdomyolysis
is a syndrome of severe muscle damage that develops
during the acute period of the disease. The condition is
characterized by muscle infarction (myonecrosis) and an
increase in the blood level of myoglobin (myoglobinemia).
Rhabdomyolysis is a life-threatening condition which
causes acute renal failure. The clinical manifestations for
both, myositis and rhabdomyolysis include myalgia and
myasthenia. Electromyography, MRI, and US imaging are
used to confirm the myopathic process.

US is used to assess the volume (thickness) of muscle
tissue for any muscle groups or individual muscles, to
identify fibrotic changes, denervation processes (Fig. 3), as
well as to determine the presence of spontaneous muscle
contractions.

Muscle MRI imaging is also widely used in clinical
practice and, according to H. Zhang et al., may be the method
of choice [25]. A sign of myositis is muscle edema, defined
as an increase in signal intensity. In severe disease, areas of
necrosis or loss of normal muscle structure may be noted.
The hallmark of myonecrosis is a “point sign” with foci of
enhancement in the region of the rim of non-contrasting
muscle tissue. With intramuscular hemorrhage, there can
be a T signal identified as a hyperintense signal. Nerve
conduction studies are useful in confirming a myopathic
process and ruling out motor neuron involvement.

Fig. 2. Cross-sectional ultrasound of muscular hypotrophy (a), comparison with the healthy side (b). The muscle volume is reduced with

increased echogenicity, and differentiation into fibers is preserved.
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Fig. 3. Denervation changes in the quadriceps femoris muscle, longitudinal sonogram. (a) unchanged muscle, (b) denervated muscle: the
muscle volume is reduced in volumewith increased echogenicity, and no differentiation of fibers.

In studies, there is less emphasis on bone and joint
damages that on skeletal muscle disorders. At the same time,
the number of publications on the prevalence of bone and
joint pain in coronavirus patients has increased significantly.
A retrospective study of 294 patients revealed that one third
of patients experienced pain in the bones and joints [26].

There is varying data on the incidence of myalgia and pain
of various localizations, including in the bones and joints.
According to C.W. Hoong et al., joint pain was reported to
occur in 5.7% of cases, spinal pain was reported in 6.8% of
patients, myalgia was reported in 37.5% of cases, and general
pain during movement was recorded in 50.0% of cases [26].

Follow-up on patients showed that SARS-CoV-2 can also
cause reactive arthritis [27]. As the pandemic spreads, the
number of patients with joint inflammation has increased. It
can be concluded from the collected and analyzed material,
that almost all joints can be affected by the coronavirus.
However, the joints of the free upper and lower extremities
are more often affected. In most cases, arthritis symptoms
appear 3-4 weeks after a positive coronavirus test [28].
Researchers associate one of the lesion mechanisms with a
cytokine storm initiated by infection. Inflammatory cytokines
increase osteoclastogenesis and reduce the proliferation and
differentiation of osteoblasts, which leads to decrease in
bone mineral density and increases the risk of fractures [29].

Hyaline cartilage is affected by interleukin (IL) 1B, IL-6,
and tumor necrosis factor-a (TNF-a), which can lead to
chondrolysis and, subsequently, to arthralgia or progression
of osteoarthritis in some patients (Fig. 4).

IL-1B, IL-17, and TNF-a can disrupt the normal bio-
logical activity of tenocytes and contribute to the onset of
tendon disorders, which cause potential exacerbation of

DOl https://doiorg/10.17816/VT0105957

degenerative tendon diseases and the related inflamma-
tory processes [2] (Fig. 5).

Additionally, corticosteroids, which are actively used in
the treatment of hospitalized COVID-19 patients, can directly
cause muscle atrophy and weakness, degenerative changes
in tendons, can induce aseptic bone necrosis, and lead to a
significant decrease in bone mineral density. The combination
of hypercoagulability, aggregation of leukocytes, and vascular
inflammation can disrupt microcirculation in bone tissue and
contribute to the development of osteonecrosis [2, 30].

Aseptic necrosis is more common in patients with
severe disease, with an incidence of 5% to 58%. Avascular
bone necrosis is one of the adverse symptoms of SARS-
CoV-2. Avascular necrosis can be detected from 7 days
to 2 months from the onset of coronavirus. There was no

Fig. 4. Arthritis of the elbow joint, longitudinal sonogram. The joint
capsule is hypertrophied mainly owing to the synovial membrane
(arrow). Intense blood flow is observed in the synovium. Practically
no fluid component is visible in the joint cavity. 7 — olecranon;

2 — humerus.
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Fig. 5. Longitudinal sonogram of tenosynovitis of the tendons of the long flexors of the second finger of the foot (a) and the flexor tendons
of the third finger of the hand (b). Signs of tenosynovitis on ultrasound are similar in both cases and are characterized by thickening of
the tendon, fluid in the synovial membrane, and hypertrophy of the synovial wall of the tendon sheath. Using the color Doppler imaging
mode, blood flow in the synovium is observed .

Symptoms of damage to the peripheral nervous system
develop in 36% of patients with a severe course of coronavirus
infection [33-35]. Lesions of the peripheral nervous system
due to coronavirus infection can be diagnosed before
manifestation of coronavirus symptoms, at the height of
the disease, and after the onset of typical symptoms of the
disease (fever, cough, shortness of breath, etc.).

The pathophysiological mechanisms of peripheral
nerve damage in COVID-19 patients are underinvestigated
and may include direct nerve damage due to virus
neuroinvasion, viral production of neurotoxins, viral
activation of inflammatory neurotransmitters, autoimmune
reactions with damage to the peripheral nervous system,
and damage due to severe respiratory syndrome caused

. . o . . . by coronavirus [33, 36—39].
Fig. 6. Magnetic resonance imaging showing aseptic necrosis of Pathological chanaes in the perioheral nerves in COVID-19
the head of the left femur in a patient infected with coronavirus g g perip

(arrows). patients can develop as follows:
+ Polyneuropathy as a result of coronavirus infection
(including as a manifestation of a severe respiratory

relationship between the severity of SARS-CoV-2 and the syndrome caused by coronavirus).

onset of avascular necrosis. The lesion affects all major « The consequences of hospitalization (neuropathy
joints (hip, knee, shoulder, spinal joint, and sacrum), and associated with prolonged forced position, distal
can be diagnosed by MRI (Fig. 6, 7). Patients treated with polyneuropathy).

corticosteroids for a long time or with higher doses had an « Secondary nerve pinching (for example, in relation to a
increased risk of osteonecrosis [31, 32]. hematoma against the anticoagulant therapy).

Fig. 7. Aseptic necrosis of the tibial and femoral condyles in a 22-year-old patient infected with coronavirus. Sagittal (a) and axial (b, c)

magnetic resonance imaging slices.

DOl https://doiorg/10.17816/VT0105957
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Lesions of the peripheral nervous system can be
diagnosed using various main diagnostic methods such as
the following:

+ Functional study (electroneuromyography),

+ Imaging (ultrasound (US) imaging and MRI). US

imaging is currently the method of choice.

US imaging of peripheral nerves is used to solve a number
of clinical problems including determining the localization
and degree of damage to peripheral nerves, identifying the
prevalence of pathological changes (such as whether only one
peripheral nerve is affected or several nerves are involved
simultaneously), and assessing the severity of denervation
changes in muscles.

To date, no distinguishing visual characteristics of
peripheral neuropathy have been confirmed in relation to
COVID-19. Changes in the structure of peripheral nerves
detected by US imaging in post-infectious peripheral
neuropathy are nonspecific for an infectious agent and have
the following symptoms:

« Increase in nerve cross section

+ Loss of fascicular architecture,

« Decreased echogenicity.

Russian and international literary works describe cases
of immune-mediated neuropathy (Guillain-Barré syndrome)
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in patients with coronavirus infection. COVID-19 patients
are characterized by the subtype “acute inflammatory
demyelinating polyneuropathy manifested by numbness of
the upper and lower extremities and progressive weakness.”
With timely diagnosis of the condition, prognosis is usually
favorable [37, 39-41].

In polyneuropathies, including autoimmune neuropathies,
nonspecific changes in the structure of peripheral nerves are
also detected; an example is nerve thickening caused by
thickening of nerve fibers in the composition of the nerve
trunk, and a decrease in echogenicity. At the same time,
differentiation into fibers and the clarity of the nerve contours
are preserved (Fig. 8).

In COVID-19 patients, especially in the course of the
disease, Parsonnage-Turner syndrome, which is an acute
plexitis of the brachial plexus, can be diagnosed and has been
found to be unilateral in 70% of cases [42-44].

Characteristic changes in the structure of the
brachial plexus, which are visible on US imaging and are
characteristic of Parsonage-Turner syndrome, include
thickening and decreased echogenicity of the ventral
branches of the C5, C6, and C7 spinal nerves, the primary
superior, and middle plexus trunks in the supraclavicular
part of the plexus (Fig. 9).

Fig. 8. Ultrasound examination of the tibial nerve in a patient with disimmune neuropathy illustrating nonspecific changes in the peripheral

nerve structure. Transverse (a) and longitudinal (b) projections.

Fig. 9. Ultrasound examination of Parsonage—Turner syndrome. Thickening of the ventral branches of the C5, Cé, and C7 spinal nerves
and the primary upper and middle trunks of the plexus (arrows). Longitudinal (a) and transverse (b) projections of the supraclavicular

part of the brachial plexus.

DOl https://doiorg/10.17816/VT0105957
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Prolonged stay in a forced position by the patient
during inpatient treatment can also lead to peripheral nerve
damages, namely compressive neuropathy [45, 46].

Positional neuropathy is specific, due to the forced
prone position of seriously ill patients. In 76% of cases,
lesions of the nerves of the upper limb were recorded [47].
The prone position (patient lying on the stomach), which is
recommended for patients with respiratory failure such as
patients with lung damage due to coronavirus infection, is
a risk factor for damage to the brachial plexus and ulnar
nerve in the cubital canal [48-50]. Also, with prolonged
prone position, the lateral cutaneous nerve of the thigh may
be affected. Being overweight is a patient risk factor for this
pathology.

Other peripheral nerves are less commonly affected
in hospitalized patients [42]. The radial nerve can be
compressed in the spiral canal with constant pressure of the
pressure cuff. The median nerve can be damaged at the level
of the carpal tunnel following prolonged hyperextension of
the hand. The peroneal nerve may be subject to compression
during prolonged forced non-physiological position of the
knee joint (excessive flexion, position on one side, pressing
the outer surface of the knee joint against a rigid surface).

Patients who undergo prolonged stay in intensive care
units may develop distal polyneuropathy, or critical condition
polyneuropathy, manifesting with flaccid tetraparesis.
Patients from risk groups such as those with diabetes
mellitus, chronic renal, hepatic, or heart failure, are especially
susceptible to polyneuropathy [51].

Most hospitalized patients with coronavirus infection
receive anticoagulant therapy [52], and therefore they have
an increased risk of hematomas of various localizations; an
example is post-injection hematomas in the gluteal region or
in the cubital fossa. Hematomas can compress and/or disrupt
the course of a peripheral nerve.

US imaging is a highly informative method for visualizing
peripheral nerves, which enables changes to occur in nerve
fiber structures in the course of compressive neuropathies.

Portable US devices are used for diagnostics in
resuscitation departments, intensive care units, as well as in
patients with limited mobility, who constantly receive oxygen
support. Disease prognosis can be significantly improved
with early diagnoses o compression neuropathies, and timely
and adequate treatment.

Echography can help diagnose soft tissue hematomas
and assess the severity of their impacts on nearby peripheral
nerves.

DISCUSSION

The coronavirus pandemic will inevitably fade away and
lose its relevance in clinical practice. However, the diverse
post-COVID complications and the corresponding diagnostic
methods will be of interest to physicians across various
specialties for a long time. In this review, we have presented
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data from previous works of literature that highlight only a part
of the problem, namely COVID-19 complications associated
with the musculoskeletal and peripheral nervous systems.
Hopefully, this topical issue will be further developed as
additional data on the pathogenesis and course of this new
viral infection become available.

CONCLUSION

Due to the staggering scale of the pandemic and the
severe consequences of the coronavirus for some groups
of patients, initial results of studies and hypotheses about
the impacts of the new infection on the health of adults and
elderly patients have already been published.

While COVID-19 generally refers to respiratory infections,
doctors admit that the disease is multisystem. In other words,
any organ of the body can be involved in the pathological
process, and all doctors address its consequences ranging
from the obvious pulmonologists to trichologists and
psychiatrists.

Coronavirus has implications for the respiratory,
cardiovascular, and urinary systems. After recovery from
coronavirus, pain in the muscles and joints (myalgia and
arthralgia, respectively) may persist. While these are mostly
the residual effects after intoxication, manifestations of
articular pathology are possible in coronavirus attacks.

Doctors have repeatedly noted mental disorders such
as hallucinations in the elderly, prolonged hand tremors,
changes in sensitivity of certain areas of the skin, and general
nervousness in coronavirus patients.

Multidisciplinary teams of specialists, including doctors
of various specialties and psychologists, should work with
post-COVID patients. It is necessary to create such teams and
make assistance available to all who seek it.

Hopefully, a deeper and more accurate understanding
of the mechanisms of pathology in post-COVID syndrome
will enable application of effective treatment methods that
affect these mechanisms and can restore the health of a vast
number of people in the foreseeable future.
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AHHOTALMA

lpuUMeHeHNe MeTaNNMYECKUX UMMNIAHTOB U MPOTE3MPOBaHWE CYCTABOB 3aHMMAIOT Ba)KHOE MECTO B COBPEMEHHOM TpaB-
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ABSTRACT

The use of metal implants and joint prosthetics occupy an important place in modern traumatology and orthopedics. With
the increasing proportion of surgical methods for treating bone fractures and joint diseases, complications develop more
frequently. Along with early and late wound infections, there are various response changes in tissues in the area of the implant
of an abacterial nature. The results of clinical and experimental studies in the development of fibro-proliferative, immuno-
allergic and granulomatous tissue changes around implants determine the important role of macrophages, fibroblasts, cells of
the immune system, the peculiarities of the pathophysiology of which this article is devoted to.
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OB30PHI

Passutne Tpasmatonorum B XX| BeKe OpUeHTUpOBaHO
B MepBYyl0 0Yepedb Ha COBEPLLEHCTBOBAHME XMPYPrUYECKMX
CrnocoboB ieyeHns TpaBMaTMYeCKUX MOBPEXAEHUIA 1 BoCMa-
JUTENTbHO-AEereHepaTUBHbIX U3MeHEeHWi cycTaBoB. PasHoob-
pa3Hble METOLMKU METasI00CTE0CMHTE3a W pacLLMpeHue Mno-
KasaHui NS NpoTe3vpoBaHWs CYCTaBOB BO MHOTOM pELLAKT
3afja4y HafeXHo! CTabunmMsauum OTJIOMKOB M MaKCUMaJbHO
paHHen aKkTuBM3aumu BonbHbix [1-3]. B 3ToM ocobyio posnb
WUrpaloT TeXHUYecKWe HOCTUMEHWS, pa3paboTka opuruHanb-
HbIX TEXHOSIOMMIA U3rOTOB/EHUA MPOTE30B, COBEPLUEHCTBOBA-
HWe BMOMHEPTHBLIX CBOMCTB MaTep1anoB At UMNAHTOB [3, 4].
HecmoTps Ha pBocTUrHyTble ycnexu, cnepyeT Mpu3Hathb,
uT0 NOA06HbIE NoaXoab! K NeyeHuto yBenuummv fo 1,5-12,5%
LOM0 OCNOXHEHWN, CPefU KOTOPbIX MOCNEe0nepaLmoHHbIi
0CTEOMMENIUT, NapanpoTe3Hble MHPEKLMU, NEPUMMMIIAHTHBIE
MnepenioMbl, HeCTabMNLHOCTb KOMMOHEHTOB NpoTe3a U psif
apyrvx [3, 5]. JleueHue aTux natonorui, Kak npaeuno, Tpeby-
eT TOYHOW [AMAarHoCTMKW NpUYMHBI 3abofeBaHms, MHAMBUAY-
anbHOro MoAxoAa M HecTaHAAPTHbIX TAKTUYECKUX PELLEHUI.
Pan KtoueBbIX MO3WLMIA MO BeLeHU0 BOMbHBIX C NepUnM-
MAAHTHBIMU UHEKLMAMM BbIN NPUHAT Ha MeXAyHapoaHO
cornacutenbHoi KoHdepeHuun B 2013 rogy. B ux umcno
BXOAAT HACTOMYMBbIN NOUCK U MAEHTUdMKaLMA Bo3DyanTens
C Ha3HaYeHWeM afieKBaTHOW MPOJOMKUTENBHON aHTUDaKTe-
puanbHoi TepanuuW, NpUMEHeHWe XUPYPryeckom caHauuw
ovara, 0[iHO3TanHble M ABYX3TarHble BapuaHTbl PeBU3NOH-
HOro NpOTE3MpOBaHMs, BOMPOCHI MPEANOYTEHNI U KIIMHKUYe-
CKOM 3O PEKTUBHOCTM PasNINYHbIX BULOB CME/iCepoB, a TaKkKe
CO3[,aHue YCNIoBMI 4N1s NpuMeHeHns aptpogesa [1, 6-9].
CnepnyeT npusHaTh, YTO HApAZY € MHPEKLMOHHBIMM 0CH10-
JKHEHMAMW UCMONb30BaHWE UMMIAHTOB M NPOTE30B MOXET
MPUBECTU K Pa3HO0DPa3HbIM acenTMYECKUM OTBETHBIM pe-
aKLMAM M OCNIOXHEHUAM. 3T BOMPOCk! B 60bLUei cTeneHu
ocBeLLeHbl B pabotax natoMopdon0ros, MMMYHONOrOB, Na-
T0(U3MONOroB, a TaKKe B NyOMKaLMsAX pe3yNnbTaToB KIMHU-
YECKWX U 3KCTIEPUMEHTANbHbIX MCCNe0BaHUNA B paMKax pas-
JINYHBIX HanpaBfEHWU XUPYPruu, CTOMATOSIONMM, YPonorum
1 ruHexkonormun. 0TMeTUM, YTO BOMPOCHI AUArHOCTUKM U TaK-
TUKM JIEYEHWUS [LAHHOTO CMEKTpa OCNOXHEHUIA B HacTosLLee
BPeMS HaXo[ATCA Ha CTafuu UCCNefoBaHNA U AUCKYCCUM,
YTO MOALEepKUBAET aKTyanbHOCTb TeMaTUKKM U onpegenset
HanpaBfeHns NS HayyHbIX UCCe0BaHuiA B 3TOW 0bnacTu.
Lenb uccnepoBaHuss — npoBecTu aHanu3 nybnuka-
LA OTEYeCTBEHHBIX M 3apybexHbIX aBTOpOB 3a NoCnefHue
5-10 neT, NocBALIEHHbLIX BOMPOCAM 3TWOMaToreHe3a naro-
du3mronorum, natoMopdonorum U KIMHUYECKUX NPOSBIIEHUI
Pa3NINYHbIX BAapUaHTOB aceNTUYECKUX peaKLIMiA U OCIOXHEHMUIA
rnocne MeTaIo0CTe0CMHTE3a U NPOTE3UPOBaHNSA CyCTaBOB.

OBCYXOEHWUE

HPE)K)J,E, YeM 0CTaHOBUTbLCA Ha a6aKTepV|aanb|x BapuaH-
TaX peakumn TKaHell Ha UMMJIaHTUPYEMbIE METAJIJTOKOHCTPYK-
umn unu npotesbl CyCTaBoB, ciiefyeT OTMeTUTb, YTO bonb-
LUMHCTBO CreunannucTos, 3aHMMarLLUXcA nie4yeHneM TpaBMm
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1 3aboneBaHWin OMOPHO-ABUrATENIbHOMO anmapata, CYMTalT
OCHOBHOM MPUYMHONM NOAABNSIOLLETO YMCNA OCNOXKHEHUI
pasHoobpasHyl 6akTepuanbHyl Gnopy, BKIIOYAIOLLYIO
B PaBHOW CTEMEHM M MaTOreHHble LUTaMMbl BHYTPUrOCMHU-
TaNbHO MHGBEKUMM, U YCIOBHO naToreHHyo ¢nopy [10, 11].

B HacTosiLlee BpeMsi yacToTa MH(EKLMOHHBIX OCIIOX-
HeHwi pocturaet 1,5-4,7% npu npote3upoBaHuu u 5-19%
npu MetannoocteocuHTese. Mo aton npuumnHe npu nbbIX
BOCMA/IUTENIbHBIX M3MEHEHUSIX TKaHeW B 30HE WMMJIaHTa
OCHOBHOM 3afiayell KIMHWLMCTA SIBNISETCA MOATBEPKAEHME
(aKTa Hanuums MUKpoGbOopbI C UCMOIb30BaHNEM CaMblIX CO-
BPEMEHHbIX 11abopaTopHbIX METOAMK (METOA MOMMMepasHoli
LienHoM peakumu, rasoxpomarorpadus) u noaxoAos (uccne-
[,0BaHWe NYHKTaToB, 61ONTaTOB NapauMMiaHTLIX TKaHEW, Co-
HWUKaLMOHHOW XWUIKOCTW, UHTpaonepaLmoHHas bakTepuocKo-
nua u aop.) [3-5, 7, 10].

Mpu 3TOM cnepyeT YTOUHWUTL 3K30TEHHBIA UK 3HA0rEH-
HbIl XapakTep Mukpodsiopbl. MockonbKy 42-78% napaum-
MAAHTHBIX OCIOXHEHUI UMEIOT MOATBEPKAEHHbBIN MHDEKLM-
OHHBIN XapaKTep, AN LOCTUXEHUS KIIMHUYecKoro addekTa
OCHOBHbIM HarpaBieHNEM JieYeHUs TaKuX BOMbHBIX CTaHo-
BUTCSA XMPYpruyecKas M MeAuKaMeHTO3Has CaHauus BCex
UMerLLmMxca o4aroB uHderumm [11-13].

B T0 e BpeMs ons 24-57% KIMHUYECKUX CNyYaeB, He-
CMOTPA Ha HaJM4We MPU3HAKOB BASIOTEKYLLLEr0 BOCMasIeHUs
¢ hopMMpOBaHMEM CBULLEN W BTOPUYHblE (GUOPO3HbIE U3-
MEHEeHMs MapauMMIaHTHbIX TKaHel, He yfaeTcs AOKas3aTh
ux baKTepuanbHyro aTMonoruio. NpuynHoON 3TOro MOryT cTaTb
Bronormyeckue ocobeHHocTH BO3byaUTENs, HU3KasA MHOK-
LuMpyloLLan [03a WM TpyAHas KynbTUBMPYEMOCTb. B Takmx
YCNOBMSAX AMarHOCTUYECKUIA MOMCK BO30yauMTENs MOXET 3a-
TAHYTBCA Ha HEOMPEeAEeNEHHbIN CPOK, TaK M He YBEHYABLUUCh
ycnexoM [1, 14, 15].

MpuumHoW 3aTpyAHEHWUs MpW AMarHOCTUKe yalle Bce-
0 OKa3blBAETCA acenTUYecKWin XapaKTep NapauMMNiaHTHbIX
peakuuii TKaHei. B nybnaukaumsx cneumanuctoB ¢yHaa-
MEHTaNbHOW U KIIMHWYECKON MeAMUMHBI, MPaKTUKYIOLWMUX
BHE pa3fenioB TPaBMaToA0rMM U THOMHON XUPYPIUM, MOXHO
BCTPETUTb MHOXKECTBO OMMCAHWI CIy4aeB U 3aKOHOMEPHO-
CTEMN KINETOYHbIX M TKAHEBbIX PeaKLMiA Ha COBPEMEHHbIE H10-
Heperpaaupyemele 1 buoferpaaupyeMble UMNaHTbI, CPeam
KOTOpbIX METaNIMYECKNe, CUIMKOHOBbIE U NMONIMMEpHbIe CeT-
yaTble MMMAHTbI MU KOMMOHEHTbI npoTe3oB [16, 17].

Cpeoy acenTUYecKUX MNpUYMH MOCNEONepaLyoHHOro
OCTEOMMENIUTA HUXHEN YeSICTU OMKUCaHbl 3MIEKTPOXMMUYeE-
CKWE W3MeHEeHWs (POCT HaKOCTHbIX MOTEHLMOMETPUYECKMX
rnoKasaTtesien) B TKaHAX NoC/e MEeTann00CcTe0CHHTE3a, KOTO-
pble aBTOPbI TPAKTOBaM KaK MposBNEHUA rasibBaHosa [18].
Take B CTOMATONOMMM ONMCaHbl MECTHbIE KIETOYHblEe an-
nepriyeckue u nponudepaTmBHble peakuuu KOCTel U Msr-
KUX TKaHel Ha KOMMOHEHTbI NIoMOMPOBOYHOrO MaTepuana,
MpU AeHTaNbHOM MMMIaHTauMu GUBpPMHOBOrO CrycTKa U no-
JIMMEPOB M3 Pa3NMYHbIX XMMUYECKMX BeLuecTs [19].

B coobuiennax natomopdosioroB M natodusnosioros
OMUCaHbl Pe3ysbTaTbl IKCMEPUMEHTASBHBIX U KIIMHUYECKMX
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uccneoBaHuii 0Co06eHHOCTEN KIETOUHbIX peakumii B 0TBET
Ha npucyTcTBUe BuoperpagupyeMblx U buoHeperpaaupy-
eMbIX CeTYaTblX WMMMAHTOB W LUOBHbIX MaTepuanoB pas-
JINYHON XUMMYECKON MpUpoAabl (MONMIMAPOCKWaNKaHoarbl,
MONMNPONWUAEH, CUMKOH, NOMMNAKTULbI, NONUITIMKONUAD).
BaxHo 0TMeTUTb, YTO B DOMBLIMHCTBE C/y4aeB NapauM-
MNaHTHblE PeakLMM TKaHeN UMEIOT ONpeLeneHHY CTafuii-
HOCTb C yracaHueM aKTMBHOCTM MaKpo(aroB W aKTuBauMei
¢ubpobnacTtos. Takne peaKTuBHble W3MEHEHUS MO3BONAIT
«M30/IMPOBaTb» OT UMMYHHOWM CUCTEMbI OpraHu3Ma buoHe-
Aerpajupyemble Unu ANUTENTbHO AerpajypyeMble UMMaHT
3a cyeT hopMMpPOBaHMS BOKPYr HUX GUBPO3HON Kancynbl.
Mocne cBoeobpasHol M30MALMM UMMNIAHTa nocnefyloLme
KNETOYHbIE W TKaHEBbIE PeaKuMu HanpaBneHbl Ha JM3uc
WM 3IMMUHALMIO UMMNIaHTa MYTEM ero OTTOpPXeHus. B 3a-
BMCMMOCTM OT CBOWCTB MMMNAHTMPOBAHHbIX MaTepuanoB BO3-
MOXXHO NpeobnagaHne 0TBETHbIX KIETOYHbIX PeakLmMil UMMY-
HOaNNepruyecKoro UnM BoCNanUTENbHO-NPOUdepaTUBHOrO
Tuna. Ocoboe BHUMaHWe B MocnefHWe rogbl UCCNeAoBaTenu
yOEnsT BONPOCaM pa3BUTUA TPaHyNeMaTo3HbIX peakumii
(17, 20, 21].

B aTou cBsisu cnepyet ynoMsaHyTh 0 cuHapome LLloHdens-
pa (ASIA cuHppom — Autoimmune/Inflammatory Syndrome
Induced by Adjuvants), cyLecTBoBaHWe 1 BaKHOCTb KOTOPOrO
Bbinm npusHanbl B 2011 rogy B pamMKax U3yyeHWs cuHapoma
Mepcuackoro 3anmBa U 0CoBbIX BapMaHTOB pPeaKLyMm KIeToK
W TKaHell YenoBeKa Npy BO3LENCTBUM UMMYHHBIX TPUTTEPOB
(apbHOBaHTOB), MOCTYNAKLLMX B OPraHW3M B COCTaBe BaKLMH
(rMopoKcua, anioMUHKS, NMonosicaxapuabl, CKBaneH), B BULE
MMMNNAHTOB (CUIIMKOH, MUHEpasbHbIe Macna) Wiu U3 OKpy-
Xatoweii cpepbl (heHon, NOAMCTUPON, aMMUAK, NOSIMMEPHbIE
KOMNOo3uTbl). OCHOBHBIMM MPOSBNEHUAMM rUNepepruyeckoi
PeaKuM1 UMMYHHON CUCTEMbI NPU 3TOM CUHAPOME CTAHOBAT-
CSl ayTOMMMYHHble BOCMaNUTeNbHbIe U (MBPO3HbIe U3MeHe-
HWSA B TKaHAX U OpraHax (HelipoJereHepaTuBHblE CUHLPOMBI,
MOCTBaKLUMHaNbHbI MaKpodaranbHblii MUodacumanbHbli
CUHAPOM, CUIIMKOHO3, 05eoubpo3, cMHAPOM «bO0MbHBIX»
30aHuit). Pa3BuTMe onNMCaHHbIX peakumii COMpoBOXAeTCS
aKTWUBaLMeW TKaHeBbIX MaKpodaroB, Nna3MaT1iecKux KIeToK
1 pubpobnactos. ConyTCTBYIOLLMIA STOMY POCT YPOBHS UHTEP-
nemkuHa (IL) 18 n 1L-18 obecneunBaet xpoHuyecKoe TeyeHme
BOCMaNMTENbHOrO MpoLecca, rpaHynemMaTo3Hble U3MeHeHue
MapauMMMIaHTHbIX TKaHEeW W YacTo CTAHOBMUTCS MPUYNHON Ma-
HUdecTauuu ayTOMMMYHHbIX peBMaTUYecKuX 3aboneBaHwil
W rpaHyneMaTo3HbIX BacKyuToB [22].

B HaLum [iHW BHUMaHWe uccnefoBaTeneli NpUBEKaloT Bo-
MpOChl FEHETUYECKON MPepPacroNOXEHHOCTU pasBUTUS TOiA
unu nHon natonoruun. Tak, cuHppom LoHdenbna accoumm-
pyetcs ¢ HocutensctBoM HLA-DRB1 mnn HLA-DRBA4. Pas-
BUTUE BSJIOTEKYLLIEro, XPOHMYECKOro MoCcneonepaLmoHHOro
0CTEOMMEeNIUTa Yalle 0TMeyaloT Y JmL ¢ reHoTunoM 589C/T,
MpyY KOTOPOM OTMeYeHa MOBbILIEHHAA JKCMPeccUst NPOTUBO-
BocnanutesbHoro IL-4. Mpu 3tom reHoTvn 589T/T onpenens-
€T HU3KYI0 BbIpaboTKY [LaHHO0 LIMTOKWUHA, U ANS TaKUX Jtoaell
XapaKTepHo pa3BuTHe bosee OCTPbIX POPM NapaUMINAHTHBIX
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BOCMaUTENbHBIX PEAKLMN U YacToe NpUCOeUHEHNE BTOPUY-
HbIX BaKTepuanbHbIX MHOeKLMN [22, 23].

Ocoboe BHUMaHWe criefyeT YAenuTb MHeHUo natoMopdo-
J10r0B, MIMMYHOJIOTOB W LIUTONIOTOB OTHOCUTENBHO M3YYEHHbIX
BapMaHTOB KIIETOYHOW TpaHcdopMaumy Makpodaros B 3nu-
TENMOMAHbIE U MHOMOSAEPHbIE KIIETKM, KOTOPbIE BCTPeYatoTcs
Mpy UCCNeLoBaHUM NapauMMIaHTHBIX M MapanpoTesHbiX TKa-
Hel. XoTa MHorosiepHble Knetku MuporoBa—JlaHrxaHca u ru-
TaHTCKWE KIETKM MHOPOAHBIX Ten bbinn onmcaHbl B XIX Beke,
[0 CWX MOp OCTaeTcs OTKPBITbIM BoMpoc 06 ux buonornye-
CKOM 3HaueHuu. [lo MHEHMI0 OJHWX WccnefoBaTenen, no-
SIBNIEHME TaKWX KNETOK MakpodaranbHoi NpupoAbl cregyet
TPaKTOBaTb KaK NpOSB/IEHNE HECOCTOATENBHOCTA UMMYHHOTO
0TBETA W HECMOCOOHOCTM OpraHM3Ma 3IMMUHUPOBaTL UMe-
loLWKiAcA OuoreHHbIN (baKTepuu, rpudbl, MPoCTeMLLME) WK
abuoreHHbIN 00BEKT (MMNNAHT, MPOTE3, XMMUYECKUI afblo-
BaHT). [lpyrue uccnefoBaTenu, HanpoTUB, CHUTALOT, YTO AaH-
Hble KNETOYHble TpaHcopMaLun MakpodaroB onpesensoT
MMMYHHbIE peakuun NOALEPIKAHUSA «HECTEPUIIBHOro» UM-
MYHUTETa NPWU XPOHUYECKUX MHDEKLMAX Unn obecneumBaroT
MPOLOSIKUTENBHYK MHOT03TarHyl0 peakuuio UMMYHHOW Ch-
CTeMbl, 3HA0TeNNA 1 hrnbpobnacToB Ha HanMuMe MHOPOLHOIO
Tena abuoreHHon npupopbl [24—-26).

lycKOBbIM MexaHW3MOM [Jii MHOrOSLEpPHON KeTou-
HOW TpaHcdopMaLmM MakpodaroB CYMTAKT CNOCOBHOCTL
MMMNaHTa aAresnpoBaTb Ha CBOEW MOBEPXHOCTW [aHHbIe
KNeTKU. YuuTbiBas HEBO3MOXHOCTb (arouutosa MHOro-
KpaTHO NpeBbILLAIOLLMX pa3Mepbl KIIETOK METaIIOKOHCTPYK-
LMK 1 NpOTe30B, MaKpodary, NPUKPENAACh K NOBEPXHOCTH
LaHHbIX MHOPOAHbIX TS, aKTUBHO BbIAENAOT IM30COMab-
Hble (epMeHTbl B OKpYKawliue UX TKaHW. besycnosHo,
nmsuc bGuoHeperpagmMpyeMblX WMMIQHTOB HEBO3MOXEH,
U B npouecce NofobHbIX KIETOYHbIX peakuuii Makpodaru
BbICTPO yTpauMBaloT CBOM NM30COMaNbHbINA annapar, TpaHc-
(hopMupysach B 3NUTENMOMAHYIO KNeTKy. Ha aaHHoM 3Tane
U3HELeATENIbHOCTU TKaHEBbIX MaKpodaroB reHeTUYecKH
3anporpaMMMpOBaHO BKJIYEHWE MPOLLECCOB ayTodaruu
u anonTo3a [24, 27].

OpHaKo He Bcerfa KNeTKU UAYT Mo 3TOMY NyTU KIeTou-
HOrO LMKNIa, B pAfE CNy4aeB B HUX BKIIOYAKITCS MPOLECCH,
npegynpexpatoLme anonto3. Kak nokasanum uccnefoBaHus,
nepBOHaYasbHO MPOMCXOAMT aMUTOTUYECKoe AeNeHne saep
¢ dopMupoBaH1eM AByxsLepHbIX Makpodaros. lpu coxpa-
HEHUM CTUMYNUPYIOLLMX AaHHbIA NpoLecc YcnoBui (0cobbii
LMTOKMHOBBIX NMPOGUAb perynsumu, HajauuMe MMMNnaHTa
WM MHOPOZHOr0 Tena) Makpodary HauuHalT GpopMUpoBaTh
TUraHTCKUE MHOTOsIAEpHble KNETKM. MpuyeM MexaHusM ux
00pa30BaHuUs BKIIOYAET CIUSHWE ABYXAAEPHON UAWN MHOO-
ALEPHOI KINETKM C 0AHOALEPHBIMU MaKkpodaramm, pacnoso-
YKEHHbIMY B 3TOM 30He [25, 28].

OnybnuKoBaHHble pe3ynbTaTbl MCCNEA0BaHUA AaHHbIX
KJETOK YKa3blBaloT Ha UX BbIPaXKEHHYHK NPOBOCMAUTENbHYIO
ryMoparbHyH aKTUBHOCTb, YTO MOLAEPXHMBAET COOTBETCTBY-
loLLlee BOCMAJIEHMIO COCTOSIHUE MUKPOLMPKYNATOPHOMO pyc-
na, MOBbILLIAET YPOBEHb TKAHEBOW XWUAKOCTM, aKTUBUPYET
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MMMYHHbIE KIETKM, OTBEYalollMe 3a BblpaboTKy aHTMTEN
knacca E, uutoTokcuyeckue numdoumtapHble peakumm. Gop-
MWUPOBaHWe Fpynn MHOroAAEPHBIX KNETOK 0becneynBaet Bbl-
COKYH KOHLLEHTPaLMIO NIM30COMasTbHbIX GepPMEHTOB, HEPEAKO
NMPUBOASALLYIO K OCTEONIN3Y, HApYLLEHMIO CTabUNBHOCTY B 30HE
nepenoma, Unu onpejenseT acenTUYecKoe pacluaTbiBaHUe
KOMMoHeHTOB npoTe3a [1, 26, 29].

Hapsay ¢ MUKpococyaucTbIMU, UIMMYHOAEPTUYECKUMM
W rpaHyNeMaTo3HO-BOCNANNUTENbHBIMK PeaKLmMaMu npucyT-
CTBWE 3NUTETMOMAHBIX M MHOMOAEPHbIX KIETOK CBA3bIBAOT
C aKTMBHoCTbl Gubpobnactos. Pag uccnepnosarteneit yka-
3bIBaeT Ha UX CTUMYNMpYKLLMA 3ddeKT, 4To onpefenset
¢unbpo3Ho-nponudepaTMBHble U3MEHEHUS MapauMMIaHT-
HbIX TKaHeW, CTeneHb BbIPaXXEHHOCTU KOTOPbIX BO MHOIOM
3aBUCUT OT UHAMBUAYaNbHbIX 0COOEHHOCTEN OpraHM3Ma.
[lpyrue aBTOpbI OTMEYAIOT, YTO B XOLE 3KCMEPUMEHTaNb-
HbIX MCCNEAO0BaHMI POCT YMCHa AAep B KieTkax JlaHrxaHca
COMpPOBOXAano MoBbILLEHUE YPOBHS raMMa-uHTepdepoHa
W aKTMBALMS MATPUKCHbIX METannonpoTenHas, KoTopbie
obecrneunBanu fe3akTuBaumio ¢pubpobnactoB u noanep-
JKMBaNM Ha BbICOKOM YPOBHe aKTMBHOCTW BCE BMAbl NpO-
BOCMaMTESIbHbIX PeaKuuii B 30He aflblBaHTa, UMMaHTa
UK BaKTepUI, YTo ObINIO HaNPaBIEHO Ha UX 3IMMUHALMIO
unu buoperpagaunio [22, 24].

He uckntoyeHo, 4To 0fHOBPEMEHHOE MPUCYTCTBUE B Ma-
PaUMMAAHTHBIX TKAHAX 04HOSLEPHbIX AMUTENUOMTHBIX W TH-
FaHTCKMUX MHOTOSILEPHbIX KNETOK HeobXoaMMo 1S perynsaumum
(a3 XpoHuyecKoro BocrnaneHus (prbpo3 TKaHel M aKTMBHas
3/IMMMHAaLMA NaToreHa unm buogerpagaums uMnnaxta). Onu-
CaHHble KETOYHbIE PeaKLMM YacTo COBMAfakT C KIMHUYe-
CKOM KapTWUHOM NapanuMIIaHTHbIX OCJIOXHEHWI, MPU KOTOPbIX
YMEpEeHHO BbIPaXeHHbIE NPU3HaKK BocnaneHus (oTeK, 6osb,
CEpPO3HbIE CBULLYM U T. A.) MOCTEMNEHHO NEPEXOAST B CTAAMI0
CBOe0bpasHoii «peMMcCumy», KOTopas CONpoBOXKaaeTcs pyb-
LieBaH1eM cauLLel, GUbpo3HBIM U3MEHEHNEM NAPaUMITIaHT-
HbIX TKaHel, HepeaKo NPUBOASA K KOHTpaKType MmpoTesvpo-
BaHHoro cycTasa [1].

OnucaHHble BapuaHTbl acenTUYECKUX MapauMMIaHTHbIX
peaKuMin MOryT OCNOXHUTLCA BTOPUYHBIM MH(ULIMPOBAHH-
eM. B 3ton cBasu ocobyo ponb npuobpetanT TpaHchop-
MMUPOBaHHble MaKkpodaru, uLeHHble 130coM. CoxpaHss
QyHKUMIO darouMTo3a, ANUTEMOUEHbIE U MHOTOSIAEPHbIE
KIETKM He MOryT 3/IMMMHMPOBaTh (Gropy, U He3aBepLUeH-
Hbil aroumMTo3 3aBepLuaeT 3HAOUMTOBMO3. Haxoasch BHY-
Tpu Makpodaros, MMKpodopa npeKpaLlaeT CBoe pa3MHO-
JKEHWe, He NpOSBNSAET arpeccuBHbIX CBOWUCTB M HAaXOAMTCA
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ABSTRACT

Coxarthrosis is a heterogeneous group of diseases with various etiologies and similar biological, morphological, clinical
manifestations and outcomes, which are based on damage to all components of the joint: cartilage, subchondral bone, synovium,
ligaments, capsule, and periarticular muscles. Clinical guidelines are the main working tool of a practicing physician, both a
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its diagnosis and treatment, based on the principles of evidence-based medicine, allow to give in a short time one or another
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guidelines include data on the classification, clinical presentation, diagnosis, and treatment of coxarthrosis. In addition, they
provide methods for the rehabilitation of patients with this pathology.
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KJWHNHECKNE PEKOMEHZALAM

Kokcaptpo3 (KA) — reteporeHHas rpynna 3abonesaHui
Pa3MYHON 3TUONOTUM CO CXOAHBIMW BUOMOTMYECKUMM, MOp-
(oNornyeckMMU, KIIMHUYECKUMU NPOSIBIIEHUAIMU U UCXOL0M,
B OCHOBE KOTOPbIX JIEUT NMOPaXeHUe BCeX KOMMOHEHTOB Cy-
CTaBa: Xpsilla, cybxoHApanbHOW KOCTU, CUHOBMaNbHOM 060-
NOYKM, CBSA30K, Kamcybl, @ TaKKe NepuapTUKYNAPHBIX MbILLLL
[1-5].

Octeoaptpo3 (OA) npenctaBnsieT coboi CNOXHbIA NaTo-
NIOTMYECKMIA NPOLLECC, MOPAXKAIOLLMIA BCE CTPYKTYpbI CyCTaBa
(XpALL, cMHOBManbHY0 0001104Ky, CyOXOHApanbHY KOCTb,
OKOJI0CYCTaBHbIe TKaHW), KOTOPbIV BO3HWKAET B pesynibTaTe
B3aMOJENCTBMS BO3PACTHbIX, FOPMOHAbHbIX, FEHETUYECKMX
1 cpenoBbix hakTopos [1, 4, 5]. B 3aBucMMocTH 0T 3THONOMU-
YecKuX aKTOpOB BbIAENANT NEPBUYHBIA, UM MAMONaTUYe-
CKWM, N BTOPUYHBIA KOKCApTPO3 (MeXaHOMHLYLIMPOBaHHBbIN),
06yCNOBIEHHbIN, KaK NPaBW0, LUCKOHIPYEHTHOCTbIO CYCTaB-
HbIX MOBEPXHOCTEN.

MepBUYHbINA apTPO3 Ta3obeapeHHoro cyctasa (TBC) oTHo-
CUTCA K YMCITy FeTepPOreHHbIX PacCTPOMCTB, NPUYMHA KOTOPbIX
BCE eLle OKOH4YaTeslbHO He ficHa. [lo cux mop He BblgeneH
KaKoW-T0o 0AMH (aKTop, 0TBETCTBEHHDIN 3a pa3BUTME 0CTe0ap-
Tpo3a Ta3obepeHHoro cycrasa. 1o coBpeMeHHbIM NpeAcTaB-
neHuaM, passutue KA NpoucxopuT BCleaCTBUE COYETAHHOMO
BO3[eNCTBUS Pa3/NyHbIX BUOMOMUYECKUX U MeXaHUYeCKUX
(aKTopoB, TaKMX Kak MeTabonMyecKue paccTpoiCTBa, re-
HeTU4YecKass WM HacneACTBEHHAs NPefpacronoXeHHOCTb,
BO3pacT, aHOMaJuM pa3BUTUA COCYAOB, HalMyMe U3BbITOYHO-
ro Beca M HebnaronpuATHbIX YCIIOBUN OKpYKaloLLen cpefpl
M TPyAa, a TaKKe ConyTcTByloWwmMx 3abonesanun [2, 6—10].
Kpome Toro, K dakropam, cnocoberaytowmm passutuio KA,
cnefyeT OTHOCUTb M NaTOMOMMYECKW M3MEHEHHbIN mpoLecc
penapaTWBHOMN pereHepaLyn CTPYKTYP CyCTaBa B OTBET Ha Ka-
Koii-nmbo nospexpatolmi areHr [1, 4, 9-11].

lyckoBbIM MexaHu3MoM pa3suTus KA, Kak npasuno, siB-
NAKTCA U3MEHEHWSA napaMeTpoB U MophOIOrMM rManuMHoBO-
ro CYCTaBHOrO XpALLa. MHOrouMcneHHbIMY UcCne0BaHNAMH
ObiNo yCTaHOBMEHO, YTO AereHepaums CycTaBHOTO XpsLua
HapacTaeT no Mepe MporpeccuMpoBaHna cTaguu 3abonesa-
HWS, NpW 3TOM [iereHepaums Xpsilia BEpTNYXKHOW BnafuHb
CnocobCTBYeT pasBMTUIO aHANOMMYHOMO NpOLLecca B rosloBKe
beapeHHON KOCTW, YTO NposBnsfeTcs GOPMUPOBAHMEM KUCT
[11-13]. TvanuHOBBbINA XpALL, MOpPa)KaeTcs HaMHOro yatle
B BEPTNY}KHOI BNafiMHe, YEM Ha rofioBKe beapeHHoON KocTu:
B 72,2 n 16,7% cnyyaeB cooTBETCTBEHHO. [pK 3TOM cTpaja-
€T B OCHOBHOM MepeHe-BepXHSs NOBEPXHOCTb BEPTNYKHO
BnaauHbl [14, 15].

[Ins KA xapaKTepHo XpoHUYecKoe nporpeccupytoLee Te-
YeHue, KOTOpoe NPUBOAMT K yTpaTte TPYA0CNOCOBHOCTU U WH-
Ba/MAM3aLMM NALMEHTOB, U3MEHEHMIO BCEMO UX KU3HEHHO-
ro yKnaga, uto genaet npobnemy nedyeHns 3Toi natosoruu
He TONbKO MeJULIMHCKOK, HO U coumanbHoi [16].

OgHuM 13 BapuaHToB BTOpUYHOro KA, BO3HMKaloLwero
Ha (oHe BpoXkaeHHbIX AedekToB pa3sutus ThC nocne KoH-
CepBaTMBHOTO M OMEPaTMBHOIO JIeYeHUs, ABNISIETCA Aucna-
CTUYECKMIA KOoKCapTpo3 [17-22]. W3yyeHune 3TmonaToreHesa
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3Toro 3aboneBaHus MoKasano, YTo OCHOBHLIMU (aKTopamy,
CnocobCTBYIOLLMMM €r0 pasBUTHUIO, SBASKOTCS BPOXAEHHBIN
nporpeccupylowuii boMexaHuyeckuin gucbanaHc u Nokanb-
Hble Neperpy3ky XoHApanbHbIX U CyBXOHAPanbHbIX CTPYKTYP
cycTaBa. YeM Bbllle CTeneHb MEeXaHWYEeCKUX Meperpysok,
CBAI3aHHBIX C He[LOPa3BUTMEM B3aMMHO OMOPHbIX 30H FOJI0B-
KW BefpeHHOM KOCTU U KPbILKM BEPTYXKHOW BMagMHbl, TEM
DObICTpee MPOMCXOAUT CPbIB PereHepaTopHbIX BO3MOXHOCTEN
cycrasa [23].

M.M. Kamocko (2005) paccMaTpuBaeT AMCNAACTUHECKUIA
KA KaK 0TBeTHyl0 peaKLyIo TKaHeBbIX CTPYKTYP Ha AncbanaHc
MEXY Harpy3KoM 1 YCTOWYMBOCTBIO K HEM CHayana cycTaB-
HOro XpsLLa, a 3aTeM W BCeX CTPYKTYp CycTaBa B pesynibrare
aHaToMo-(hyHKLMOHaNbHbIX HECOOTBETCTBUM. [pUyeM Bbi-
Pa)KeHHOCTb JereHepaTMBHO-AUCTPOdUYECKOr0 npoLiecca
obycnoBnieHa foKanu3aLmei Y4acTKOB runepnpeccuu, us-
MEHEHWEM pa3MepoB HECYLLE MOBEPXHOCTM CYCTaBa U An-
TeNbHOCTbI0 XPOHUYECKOW NEeperpy3Ky.

Hepenko BTOpMuHbIM KA MOXeT BO3HMKaTb Ha QoHe
(hemopo-auetabynspHoro umnuaxmenta (GAN) unm scnen-
CTBME NEPesIoMOB BEPT/IYXKHOM BnafuHbl (MOCTTpaBMaTUye-
CKWIA KoKcapTpo3) [24-28]. Mo faHHBIM NPOGUNBHBIX Ha-
YYHbIX Ny6aMKaLMA NocnefHUX NIeT, OH Pa3BUBAETCS MOYTH
B 57% cnyyasx nocne yKasaHHbIX TpaBM, a y 26% npodunb-
HbIX MaLMEHTOB MOFYT Pa3BUTLCS FETEPOTOMMYECKME OCCU-
(GUKaTbl M acenTUYECKUA HEKPO3 rOJI0BKM BefipeHHOM KOCTH
[27, 29-32].

MepenuHbin KA oTHOCKTCA K umcny Haubonee pacnpo-
CTPaHEHHbIX AereHepaTMBHO-AMCTPOGMYECKMX 3abonieBaHu
TBC. TeM He MeHee, N0 3aK4YeHM0 HaumoHanbHoro LeHTpa
Mo CoBMeCTHOW paboTe no npobieMaM XpoHUYECKUX COCTO-
sHuii (National Collaborating Centre for Chronic Conditions,
Benukobputanms), caenatb BbIBOAbI O peanbHOM pacnpo-
cTpaHeHHocT KA upesBblvaiHo cnoxHo [1]. C ogHom cTo-
POHbI, 3T0 0BYCNIOBNEHO OTCYTCTBUEM €AMHOMO OMNpeeNieHus
M MHOXECTBOM MepeMeHHbIX AWMarHOCTUYECKUX KpUTepueB
3abonesanus [2, 6-8, 33-38]. B Upnanaum npu npoBeaeHmm
UCCe0BaHUA B BO3PACTHOM rpynne cTapLue 55 neT AuarHos
KA 6bi1 nocTaBnieH 60bLUMHCTBY NALMEHTOB, OAHAKO Y MHO-
WX U3 HUX 3aboneBaHWe NpoTeKano HeccMMNTOMHO U ABNS-
NOCb JINLLIb PEHTIEHONOMMYECKON HaX0AKOW. [1py 3ToM cnepy-
€T YUNTbIBATb, YTO PEHTTEHOMOTMYECKON AMarHOCTUKU YacTo
ObiBaeT He4OCTATOYHO 4191 MOCTAHOBKM AMarHo3a. J.S. Law-
rence 1 coasr. (1989) nokasanu, 4to y NaLMeHTOB B BO3pacTe
0T 24 o 74 net peHTreHoNorMyecKue NpusHaky 3aboneBaxms
Habnopanuck B 12% cnydaes, Toraa Kak no pesynbraTaM na-
TOMOpP(OIOrMYECKOro UcCnefoBaHus bbinn 3adMKCUPOBaHbI
BbIPa)KEHHbIE [lereHepaTMBHO-AUCTPO(PUYECKME U3MEHEHMSA
CYCTaBOB MpU MOJIHOM OTCYTCTBUW PEHTIEHONOMMYECKUX W3-
MeHeHui [39].

C ppyroil CTOpOHbI, OTCYTCTBME B HEKOTOPBIX CTpaHax,
B TOM uncne 1 B Poccuiickoit Oepepaumm, eIMHOT0 perucTpa,
BKJTHOYAIOLLLEro BCe CNydan 3HAOMPOTE3VPOBAHMSA WU UHbIE
METOZbl XMPYPrUYECKOro JIeYeHWUs MaLMEHTOB, CTpajalo-
LUMX pa3nuyHbIMUM BapuaHTamu KA, He No3BOMSET COCTaBUTL
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eLMHYI0 3NMLEMUONIOTUYECKYH0 KAapTUHY AaHHOro 3abonesa-
HWS Ha TePPUTOPUN 3TUX FOCYAAPCTB.

BposknenHas aucnnasusa TBC u, Kak cnefcTene, BTOpUY-
Hbili KA oTHocATcs K uncny Haubonee pacnpocTpaHeHHbIX
3aboneBaHuii: YacToTa AaHHOW NaToNorMM B pasfiNyHbIX No-
nynauusx sapbupyet o1 0,1 o 20% [40]. Mpu 3TOM BpoXaeH-
Hblli BbiBUX Oeapa Habnopnaetcs y 0,1-0,4% HOBOPOMAEH-
HbIX, a noagbiBux — B 10 pa3 vawe. Pa3sutuio gucnnasuu
TBC cnocobcTByOT ArofnyHOe NpeasiexaHune, KeHCKUA non
nnoAa, cTaTyc nepBeHLa, CeMenHas npeapacnofioXeHHOCTb,
ropMoHarbHble akTtopsl, paca. B 80% cnyyaeB aucnnasms
BbISIB/IAETCS Y [LEBOYEK, YTO MOXKHO OOBACHUTb LENCTBU-
€M [J0MOJIHUTENbHBIX 3CTPOreHOB, MPOAYLMPYEMBIX M0LOM
JKEHCKOr0 NoJia, 4To YCUAMBAET ocniabieHune CBA30YHOIO an-
napara. lpu 3ToM neBoe beapo nopaxaetcs B 3 pasa valle,
YeM npaBoe, a [JBYCTOPOHHAS OMCnAasus Habnopaetcs
B 20-25% cnyqaes [41-46].

Ocobbii MHTepec npeAcTaBniseT reorpaduyeckas pac-
npocTpaHeHHocTb aucnnasum TEC. B EBpone 3ta matonorus
BcTpeyaetcs B 13 pa3 vawe, yem B CLUA, npuyeM B 0CHOBHOM
Y FepMaHCKUX W CNaBAHCKWX HaponoB. Y Hacenewus Hro-
BocTouHoi A3umn pa3BuTWe BpOXAEHHOIO BbiBMXa beppa npo-
UCXOAMT KpaHe pefiKo. 370 MOXHO 00bACHUTL pacnpocTpa-
HEHHbIM B 3TUX CTpaHax 00blyaeM HOCWTb [ETel Ha CruHe
C pa3BefleHHbIMW HOXKaMM, YTO CnocobcTByeT HOpMabHOMY
passutio ThC. BbicoKkas yacToTa pa3BUTMS BPOXKLEHHOMO
BbIBMXa befipa y feTel KopeHHbIX HapoaoB CeBepHoil AMepu-
K1 00ycnoBneHa Tpaamumelt Tyroro neneHanus [47]. B Poccun
u CHI aHanornyHas TeHaeHuus Habniopaetcs B HeHeukom
aBTOHOMHOM oKpyre (8,7-10,9% HaceneHnus) u Ha CeBepHoM
KaBkase (3,4%).

Yactota BropuuHoro KA, obycnoeneHHoro TpaBMamu
Pas3fMYHOro reHesa, Mo MporHo3aM BceMupHoli opraHusa-
LW 3apaBooxpaHeHns byaeT pacTu BCleCcTBUE YBENIMYEHMS
MPOLOJIKUTENBHOCTM M3HKM Hacenenus [48, 49]. B CLUA
B rof, peructpupyetcs 300 Thic. nepenomoB B obnactu npo-
KcumanbHoro otgena b6eapenHoid Koctn [50-53]. B Poccum
yactota nepenomoB beapa gocturna 61 Ha 100 Tbic. Hace-
nenus (90 Toic. B roa), B BO3pacTHO rpynne cTapiie 75 net
L0015 NepesioMoB LUeWKM BespeHHON KOCTU B 4 pa3a Bbllle
[49, 52, 53].

Mo AaHHbIM psia aBTOpOB, BTOPUYHLIN KA Ha dhoHe TpaBM
3aHWMaeT OfHO W3 BefyLLMX MecT B CTPYKType maronoruu
KPYMHbIX CyCTaBOB B3pOC/Oro Hacenenns EBponbl n Bapbi-
pyet ot 6,5 po 25%. B Cankr-leTepbypre 3ToT nokasarenb
coctapnsieT 28,7 Ha 10 Tbic. xuTenen. Y nuy, ctapwe 35 net
3aboneBaeMocTb nocTTpaBMatyeckum KA pocturaet 10,8%
1 yBenudmBaetca 8o 35,4% B rpynne auy, cTapue 85 net [49,
54, 55]. AkTyanbHoCTb NpobeMbl onpesenseTca NoCTOAHHO
BO3pacTatoLLMM YPOBHEM MOBpEXKAEHMI M 3aboneBaHni ThC,
06yCnoBNEHHbIX TEXHUYECKUM MPOrpeccoM C 0JHOW CTOpo-
Hbl, @ Takxe boniee coBEpLUEHHBIMWA BO3MOXHOCTAIMU paH-
Hel AMarHoCTUKW 3abonieBaHU — C ApYroid, 4T0 OTHOCUTCS
KaK B KaTeropuu pabotocnocobHoii BO3pacTHOM rpynnbl, TaK
1 K bonee cTapLueil.
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CouwmanbHas 3HaummocTb KA, noMuMo wmpokoro pacnpo-
CcTpaHeHus 3aboneBaHus, onpefenseTcs BbICOKOW BEPOSATHO-
CTbI0 YTPaThl TPYAOCNOCOBHOCTM y faHHbIX MaumeHToB. [ons
MHBaNMAOB 1o npuunHe KA pasnuuHoro reHesa cocTaBnisieT
B CTPYKTYpe HETPYLOCMOCOBHbIX MO NpuuMHe bonesHen cycTa-
BoB 0T 20 o 30% [39, 51, 53, 56]. B cTpyKType TpaBMaTM3Ma
Cpeau TSXKENbIX MOBPEXKEHUI MOBPEXAEHUA BEPTIYKHOI
BMafuHbl COCTaBNAKT 0T 7 A0 22% oT 0bLuero yicna Tpaem
OMOPHO-ABUraTeNbHOM CUCTEMBI. ITW NOBPEXAEHUS TPebyioT
BbIMOSHEHUS PEKOHCTPYKTUBHBIX OMepauuidi Unn ToTanbHOro
aHponpoTe3vpoBahus ThC 1 oTnMYatoTcs BbICOKMMU Lmbpa-
MU CTOWKOM UHBanMAmM3aummn naumentos [29, 31, 57-64].

OcobeHHOCTM KogupoBaHuA 3aboneBaHuA
unu coctoAHuMA (rpynnbl 3aboneBaHui

WNK COCTOAHMIA) no MexayHapoaHOM
CTaTUCTUYECKON KnaccuduKaumm bonesHen
U npobneM, cBA3aHHbIX CO 3[,0POBbEM

M16 — KokcapTpo3

M16.0 — [NepBUYHbI KOKCapTpo3

M16.1 — [lpyroii nepBuuHbIA KOKCApTPO3

M16.2 — KoKcapTpo3 B pesy/bTaTe AUCMIasuu ABYCTO-
POHHMIA

M16.3 — [lpyrve gucnnacTuyeckme KoKcapTposbl

M16.4 — [ocTTpaBMaTUYECKMIA KOKCApTPO3 [BYCTOPOH-
HUR

M16.5 — [lpyr1e nocTTpaBMaTUYeCKM1e KOKCapTPO3bl

M16.7 — [lpyrvie BTOpUYHbIE KOKCAPTPO3bl

M16.9 — KokcapTpo3s HeyTo4HEHHbI

Knaccudukauma 3aboneBaHua unm coctoaHuA
(rpynnbl 3aboneBaHUin MNKU COCTOAHUM)

Mo amuonozuu:

* MepBUYHBIA KOKCAPTPO3 (MAMONAaTUYECKMI) — BO3HM-
KaeT be3 KaKuX-NMbo ABHbIX BHELLHUX MPUYMH;

* BTOPUYHBIA KOKCApTPO3 — B aHaMHe3e UMEITCA YKa-
3aHMA Ha 1 MM HECKONBKO 3TMONOTMYECKUX (aKTo-
po. (nocneacteus ®AW, aucnnasus TbC, nocneactems
TpaBM un Ap.) [45, 46, 57, 65, 66].

lo cmeneHu u3MeHeHUss COCMOSIHUS CYCMABHO20 XPsi-

wa (cmeneHb 8bIpaX<eHHOCMU apMpP03a): PEKOMEHYeMOM
K MCMoNIb30BaHUI0 B KIIMHMYECKOW paboTe ABRAKOTCS Tpex-
cTaauitHas Knaccudukauma no H.C. Kocunckon (1961) [67]
U YeTblpexcTaguitHas no Kenrpeny-Jlopency (J. Kellgren
u J. Lawrence) [68]. Take cyLlecTByloT KnaccubuKaumm
no D. Tonnis u gpyrue [69, 70].

KnuHuyeckan KaptuHa 3abonesanus
unu coctoAHuA (rpynnbl 3aboneBaHuin
WU COCTOAHUMN)

Beaylumm KnmHuyeckuM cumntoMoM apTpo3a TbC sB-
nsetca 6onb, YCUNMBAIOLLAACA NPU LBUXKEHUAX WM Ha-
rpy3Ke Ha cycTaB, 0COOEHHO K KOHLY AHS, NpU OXNawaeHUH
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1 B cbipyto norogy. Ha paHHux ctagusx KA 6onb npoxogut
nocne nepuopa nokos. Mpn 3ToM MHTEHCKMBHOCTL 6oneBoro
CMHIPOMa NpSMO He KOppenvpyeT co CTafuen 3aboneBaHus
M cTeneHblo Mopgonornyeckux usmeHeHuii B TBC. Mo mepe
pa3BuTua 3aboneBaHus 6onb NpuobpeTaeT NOCTOAHHLIN Xa-
pakTep. C bonbio cBS3aHbI Xanobbl Ha XpoMoTy, Heobxoau-
MOCTb B JOMOJIHUTENIBHOW OMOpPE Ha TPOCTb Mpu XoAbbe, 3a-
TPYAHEHWA NpU NOABEME WM CMYCKE MO JIECTHULIE, @ TaKKe
npu nofbeMe €o cTyna uim Kpecna. o Mepe nporpeccupo-
BaHWA NaToJIOrMYECKOro npoLecca NosBASeTCA orpaHnyeHne
amMnnTyapl ABxeHuii B TBC (KoHTpaKTypa).

MnarHocTuka 3aboneBaHnA MK COCTOAHUA
(rpynnbl 3aboneBaHUin MNKU COCTOAHUM),
MeOMULMHCKUE NOKa3aHWUA W NPOTUBOMNOKa3aHUA
K NPUMEHEHMI0 METO[I0B JNarHOCTUKU

Kpumepuu ycmaxoeneHus duazHo3za/cocmosHus

Wctopnyeckn auarHoctuka KA ocHoBbIBaeTCS Ha pesyrib-
TaTax KIMHUYECKOrO M PEHTTEHOJIONMYECKOro UCC/1ejoBaHuiA
(71, 72].

Manobsl u aHamHe3

Mpn obcnenoBaHMM maumeHTa ¢ nogospeHneM Ha KA
peKOMeH0BaH TLaTesbHbIA cbop aHamHe3a M npoBefeHue
MOJIHOLLEHHOr0 KIIMHKUYecKoro ocMoTpa [1, 73, 74].

KommenTapuu: }anobsl nayuenmos ¢ KA 3asucsm
om cmaduu namosozuyeckozo npouecca [73, 75]. bonb
8 TbC & cyuae KA sosHukaem npu HazpysKe uniu dsuice-
HUSIX u ycunusaemcs nocsie xodebel. boau nokanusyromes
npexcde scezo 8 naxosoli obnacmu. OHu Moz2ym uppaduupo-
8ame no nepedHell u bokosol nosepxHocmsM bedpa, 8 ne-
PedHI Yacme KOJIeHH020 Cycmasa, pedko — 8 $1200U4-
Hyto 0biacme. Bo3Hukaem my2o0no08uxcHocms, a Ha 6osiee
no3dHux cmadusx — KoHmpaxkmypsl TbC, pyHKUUOHAILHLIE
HapywieHus Npusodsm K CHUMCEHUI0 803MOMHOCMel caMo-
obcyxcueaHus U npodosiicumesbHOCMU X00bbbl [73, 74].
Kpome mozo, Hepedko omMeyaemcs yKopo4YeHue HudcHel
KOHEYHOCMU Ha CMopoHe nopaxceHus (npu 00HOCMOPOHHEM
KA) [1, 15, 74].

®usukansHoe obcnedosaHue

PexkoMeHpoBaHa oueHKa 06LLero cocTosHWSA MauumeHTa,
(YHKUMM NOpPaXeHHbIX CyCTaBOB, a TaKXKe W3MepEeHUs ero
pocTa u Maccel Tena [1, 72, 73, 76-82].

KommeHTapuu: @yHkyuio nopaxceHHozo ThC pekomeH-
008GHO OUEHUBAMb NO CMeneHuU 02PAHUYeHUss amMnaumy-
0Obl dsuxcerul 8 TEC, cocmOosiHUIO 0KO10CYCMABHbIX MbIWY,
U MbIWUY, HUXCHeU KOHeYHOCMU 8 UesioM, U3MeHEeHUKo ocu
U YKOpOYeHUI0 KOHEYHOCMU, @ MaKie noxodke nayu-
edma. [pu oueHke noxodKu peKkoMeHd0BaHO obpawame
BHUM@HUE HO CmeneHb 0NOPbI NAYUEHMA HA HO2Y, Ha-
Jlujue XpPOMOMsl, paccmosHue, Komopoe MoXcem npod-
mu 6osbHol. PekoMeHdyemcss makxce ydensme ocoboe
BHUMGHUE BbIPAXCEHUI /UYA NAyUeHma U oueHusame
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cmeneHb ducKOM@opma, Komopell OH MOXem ucnbiMel-
same [76-80].

06cnedosaHue nayueHma pekoMeHA08aHO npPosodume
8 8EDMUKQA/IbHOM U 20PU30HMAJTbHOM NOJIONEHUSX, 0 MaK-
He 80 epems xodwbul [81, 82]. Kpome mozo, Heobxodumo
ommemums, Ymo npu ducnaacmuyeckoM KA uypesmepHas
aHmesepcus U 8asb2ycHas welka bedpeHHol Kocmu, ces-
3aHHble ¢ annauell eepmyH#HOU 8nadUHbI, HO HAYA/TbHBIX
cmadusx passumus apmpo3a obecneyusarom 3muM NAyUeH-
mam wiupokyto amMnaumyay deuxcerud 8 TEC, 4acmo 8b1x005-
wyro 3a npedesiel HopMasTbHo20 duana3oHa. [loamomMy makue
nayueHmbl 4aCMO YB8/IeKalomes maHyamu unu tozod. Tyeo-
nodsucHocme TbC, xapakmepHas 0715 60/1bWUHCMBA 8apU-
aHmos KA, passusaemcs 3Ha4umesieHo no3xce [16, 73, 74].

PexoMeH[0BaHa OLIeHKa TAXECTW 3abonieBaHUs U aKTUB-
HOCTU B NMOBCeHEBHOM u3uu [1, 72, 73, 76—85].

KomMeHTapuu: Y ecex nayuenmos ¢ KA (ocoberHo
H@ no30Hux cmadusx 3a60/1e8aHus) ommMeyaemcs CHU-
J(eHUe GKMUBHOCMU 8 N0BCEOHEBHOU HU3HU U U3MEeHeHUe
Kayecmaa MU3HU 8 uesioM [84]. B noHamue excedHesHoU
aKMUBHOCMU PeKOMEeHO08AHO BKJII04YAMb N0dseM no slecm-
HUYe U noJib308aHUE 00UECMBEHHbIM MPAHCNOPMOM,
c80600H0e hepedsudceHue, UCN0/1b308GHUE 00N0JIHUME b~
Hol onopsl npu xodebe, HadesaHue HOCKOB8 U BOMUHOK.
Lns oueHKu mscecmu cocmosiHus U excedHesHol aKmug-
Hocmu y nayueHmos ¢ KA Haubosewee pacnpocmpaHeHue
8 K/UHUYeckol npakmuke noayy4un uHoekc Jlekewa [85].
UHdekc cocmoum u3 mpex nodwkan (6016 unu OUCKOM-
(hopm, MaKcumanbHas ouCmaHyus x0debsl, N08CeOHe8Has
akmugHocms). [losiyyerHsIl 8 pe3yibmame CyMMUPOBAHUS
6annos uHdekc JlekeHa no3gosisiem cdeslame 3GK/0YEHUE
0 MSXCecmu cOCMOSHUS U CMeneHu 02paHUYeHUS HU3He-
dessmesibHOCMU Y 6016HBIX C KOKCAPMPO30OM.

JlabopamopHsie duazHocmuyecKue uccaedoeaHus

B HacToslee BpeMs OTCYTCTBYET «30/10TOW CTaHAApT»
nabopartopHoii auarHocTku KA, 4To CBS3aHO CO C/ULUKOM
Manol KOHLeHTpaumeid 61MoXMMUYECKUX MapKepoB B KPOBM
M MoYe, a TaKXKe HaCIoeHWeM NapannefibHo TEKYLLMX naTo-
NIOTMYECKNX NpOLIecCoB B iPYriX CycTaBax naLmeHTa.

PekoMeHpo0BaH CTaHAAPTHbIA KOMMNeKe nabopaTopHbIX
UccnefoBaHuiA, BKIOYalOLWMiA onpeaenedue aHtureHa (Hb-
cAg) Bupyca renatuta B (Hepatitis B virus) B KpoBu, onpege-
NeHWe aHTUTEN K NoBepXHOCTHOMY aHTureHy (HBsAg) Bupyca
renatuta B (Hepatitis B virus) B KpoBu, onpeaenieHne aHTu-
Ten K Bupycy renatuta C (Hepatitis C virus) B kpoBu, onpe-
LeneHne aHTUTen K bnepHoii TpenoHeme (Treponema pal-
lidum) B HeTpenoHeMHbIx Tectax (RPR, PMI) (kayecTBeHHoe
W MONYKONMYECTBEHHOE MCCNEA0BaHNE) B CbIBOPOTKE KPOBM,
onpefneneHue aHTUreHa Bupyca renatuta C (Hepatitis C virus)
B KpOBM, Koarynorpamma (OpueHTMpPOBOYHOE UCCief0BaHue
CUCTEMbI FeMoCTa3a), 00LLMN (KIMHUYECKWN) aHann3 KPoBY,
aHanu3 KpoBu BUoxMMMUYecKuin obLueTepaneBTUHECKUIA, 06-
LKA (KIMHAYECKUIA) aHanW3 MouM, onpeseneHue OCHOBHbIX
rpynn no cucteme ABO, onpepenenne aHtureHa D cucteMbl
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Pe3syc (pesyc-takTop), uccnefoBaHme ypoBHs C-peakTMBHOMO
benka B CbIBOPOTKE KPOBM, UCCIIEA0BaHNE CKOPOCTU Oceaa-
HWS 3PUTPOLIMTOB.

KomMeHTapuu: /labopamopHele aHanu3b Ha3Ha4awmes
NPeuMyLecmeeHHo C UesIblo OUeHKU COCMOSIHUS 8HYMpeH-
HUX 0p2aHo8 u cucmeM nayueHma u duggepeHyuancHol
duaeHocmuku [1, 71-80].

MHcmpyMeHmaanble duazHocmuyeckue ucciedoeaHus

BceM bonbHbIM pekoMeHAoBaHa peHTreHorpadusa ThC
Kak Hanbonee npocTon 1 TpaaMLMOHHbIA MeToA obcnesoBa-
Husa 6onbHbIX ¢ KA ons oueHKu cTagum passuTius 3aboneBa-
HWUS 1 ONpefeneHns ero atuonormyeckoro tmna [15, 72-74,
86-88].

KomMeHTapuu: LlesiecoobpasHo 8binosiHeHuUe peHmaeHo-
2paguu masa, TbC e npsamoli u 6oK080U NPOEKUUSX.

Jlns npasuneHol peHmaeHos02u4eckol duazHOCMUKU
u uHmepnpemayuu cmaduu pasgumusi KA pekomerdyromcs:

1) peHmeeHo02U4eCKas XAPAKMEPUCMUKA 8EPMITYH(-
Holi 8na0UHbI;

2) peHmM2eH0/102u4eCKas XapaKmepucmuKa nPoKcu-
MasibHo20 omdesia bedpeHHol Kocmu;

3) oueHKa peHmaeH0/102U4ecKUX NPU3HAK08 COOMHoue-
HUS 8epmJ1yxcHoU 8naduHb! U 20/108KU bedpeHHol Kocmu: a)
yena Bubepaa; 6) nunuu LLlenmoHa; 8) y2na 8epmukanbHo20
coomeemcmaus; 2) cmeneHu NOKPLIMUS 20/108KU bedpeH-
HolU Kocmu.

JluHus LLlenmoHa — 0y2006pasHas uHUS, NPogoduMas
no 8HympeHHeMy Kpato weliku bedpeHHOU Kocmu K 8epXHe-
My Kparw 3anupamesibHO20 0M8epCmus.

Yeon Bubepza nokaseieaem cmeneHs noz2pyxceHus 20-
J108KU bedpeHHOU Kocmu 8 8epmTyXcHyto 8naduHy. B Hopme
y 83pocsiblx y2on Bubepaa Haxodumcs e npedenax om 26°
0o 35°. OH paccyumeigaemcs nymem U3MepPeHUs y2/1a Mex(-
dy deyms uHUSMU: | — JIUHUSI, NPOX00SWSAIS Yepe3 ueHmp
20/108KU bedpeHHOU Kocmu, nepneHOUKyYISpHAs K nonepey-
Hol ocu ma3a, 2 — JIUHUS, NPOX00SLWSS Yepe3 yeHmp 20-
J108KU bedpeHHol Kocmu K Haubosiee 8epxHeamepasbHol
MOoYKe CKAepo3uposaHHol Hecyuiel 30Hbl 8epMJIYHCHOU
8NA0UHSI.

Yeon eepmukansHo2o coomeemcmeus o0bpasyem-
€ MexXdy JIUHUSMU, COeQUHSIWUMU KPas 8epmJilyicHol
8naduHel U UeHmp 20/108Ku bedpeHHOl Kocmu ¢ cepedu-
Holi weliku 6edpenHoli kocmu. E20 8esuduHa cocmassisem
8 Hopme om 70° do 90°.

CmeneHb noKpeimus 20/108KU bedpeHHoU Kocmu — om-
HouleHue Mexcdy nonepeyHsIM pa3mepoM 20/108KU bedpeHHoU
Kocmu u paccmosiHueM om MeduasibHo20 ee Kpasi do iame-
Pa/IbHO20 Kpasi eepmuiyxcHol 8nadunsl [15, 72, 74, 86, 87].

PenmzeHonozuyeckas xapakmepucmuka
eepmuyxcHoii naduHbl

Ha HayaneHelx cmadusix KA eepmayxcHas enaduHa,
Kak npasuso, HopmonnacmuyHa. O0Hako no mepe npo-
2peccuposaHus namoJsI02u4eckoz0 npouecca ee 2ybuHa
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Mo3em y8esu4u8aMbLCS 30 CHem Kpaesbix paspacmanuli
unu nocmmpasmamuyeckux usMeHenul. Kpome mozo, mo-
Hem HabI0amecs CHUMeHUe Ka4yecmea KOCMHOU MKaHU
(8 8ude cK1epo3a, KUCMOBUGHOU nepecmpolKuU U 0p.) BOKpY2
gepmuiyxcHol 8naduHel. B cydasx nepsudHozo KA eepm-
JIYHCHas 8naduHa uMeem NPasuJIbHYK OPMy U HOPMAJIbHYHO
aHmesepcuto. 00HaKo Npu HAAUYUL NOCMMPABMAMUYECKUX
u3MeHeHuUl (opma u nosoxceHue eepmiyicHol 8naduHel
Mo2ym cyujecmeeHHo 8apsuposams. [lpu 3mMoM Ha HA4a/1b-
HbIX cmadusix 3a60/1e8aHUS MeXAHUYecKul ueHmp poma-
yuu He cMeweH. C npoepeccuposaHuem 3a60/1e8aHUS Mo-
Jem Hapacmame JIaMepasu3ayusi 8epMJIYHHOU 8nadUHbI
3a cyem ¢opMuposaHus ueHmpansHo2o ocmeoguma. Kpo-
Me mo20, no Mepe pazeumus NAMOJI02UYEeCK020 npouecca
8 BEPXHUX 0mMOesIax CMeHKU 8emJyXcHoU enaduHel Mo2ym
(opmuposamecs KocmHblie kucmel [15, 86].

PexmaeHonozuyeckas xapakmepucmuka 6edpeHHol
Kocmu

Ans nepsudHozo KA xapakmepHa Hopmonaasus ¢ no-
CMeneHHO CYXCarUUMCS Uu NpsiMbIM 6e0peHHbIM KaHa10M
bedpeHHol Kocmu, HOpMasbHas aHmegepcus U 0/1UHa wel-
Ku 6edpa u HopMasieHoe pacnosioxceHue 6obWo20 sepme-
na. lonoska 6edpeHHol Kocmu 06614HO HOpMasbHOU HopMbI
U pasmepos, Ho Ha NO30HUX cmadusx 3a60/1e8aHUS MOXem
ysenuyusamecs 3a cyem kpaesbix ocmeogumos. C npo-
2peccuposaHueM 3abos1egaHus 8 20/108Ke bedpeHHol Kocmu
yacmo ebisiesiemcs KUcmosuoHas nepecmpolika 2y64amoli
KOCMHOU MKGHU.

Ha | cmaduu 3abonesarus ysenuyusaemcs cKiepo3 20-
J108KU bedpeHHOl Kocmu u eepmJyd#cHol 8naduHsl, ommMeya-
emcs HebosbWOoe CyxHceHue cycmasHol Weau U HeKomopoe
3a0cmpeHue ee Kpaes. B danbHeliweM HebazonpusimHoe,
C MoyKu 3peHus buomMexaHuku osuxceHul 8 ThC, pacnpe-
denieHue Hazpy3ok & cycmase, 0bycoeseHHoe ¢opMupo-
8aHUEM 0CMeopumos, 8bi3bi8aem NOCMOSHHOE CMeleHue
20/108KU bedpeHHoU Kocmu amepasbHo, Ymo npusodum
K u3bbImo4HOMY 0GB8/1EHU HA 02PGHUYeHHbIU Y4acmoK
gepmuyxcHol 8naduHel u camol 20/108KU. B pesynsmame
3mo2o, ¢ 00HOU CMOPOHsI, NPoOUCX00um passumue Kucmo-
8UOHOU nepecmpoliKu KOCMHOU MKGHU HO Mecme KOH-
ueHmpayuu Hazpy3ok (KaK npagusio, 3Mo CUMMempuYHsle
y4acmku 8 20/108Kke bedpeHHOU KOCmu U 8 Kpblwe eepm-
JIYHCHOU 8naduHel), ¢ dpy20l CMOPOHLI, pa3guBaMCS ocC-
CUUKamMBbl Ha Mecme NOCMOSHHO20 HANPSIHEHUS KANCy/bl
TEC — & obnacmu npukpensieHus xpswesol 2ybbl no Kparw
8epmuiycHol 8naduHel, @ MAK}#e 8 HUXCHUX omdesax 2o0-
J108KU bedpeHHOU Kocmu u 8epmiycHol 8naduHsl.

[ina onpepeneHns CTPYKTYpbl U MOBPEXAEHUI CycTaBa
B psiAe CyyaeB Mpu pasfinyHbIX BapuaHTax KOKCapTpo3a pe-
KOMEHA0BaHO KoMnbloTepHo-ToMorpaduyeckoe (KT) u/unm
MarHuTHo-pe3oHaHcHoe (MPT) uccnepoBanus [73, 74, 89, 90].

Mpu nopo3peHun Ha 3aboneBaHus KT nauueHTam peko-
MEH[I0BaHO NMPOBOAMTL 330(aroracTpoiyoeHOCKONUYECKoe
uccneposanue (3rAC) [91].
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KommeHTapwi: [Ipu dnumesieHoM npueme HeCmepoudHsix
npomueoscnaaumesibHbIX npenapamos ecem 60s1bHbIM ¢ KA
pekomeHdogaHo nposederue 3I/IC He pexce yem 1-2 pasa
8 200 07151 OUeHKU be3onacHocmu nposoduMoli mepanuu.

UHele duazHocmuyeckue uccnedosaHus

MpW NpaBWbHO NPOBEAEHHOM PEHTTEHONOMMYECKOM 00-
CNef0BaHMM BbISIBIEHWE W OLEHKa cTaguu passutus KA,
KaK npaswio, He Bbi3bIBaloT TpyaHocTei [1, 15,72, 73, 75, 86].

PekoMeH[0BaHO BbISBNIEHME W y4eT 3aboneBaHui Co CXo-
eW KIMHWYECKOW KapTUHOW KOKCapTpo3a NS NpoBeAeHus
ambdepeHumnansHon amardoctuku KA [1, 15, 86].

KoMMeHTapuu: Cpedu 3abosesaHull co cxoxcell Kau-
HUYecKol KapmuHol MOXCHO 8bi0esumb 80CNaUMesIbHbIl
apmpum, omuyatouwulics #canobamu Ha 6oau uau CKo-
8aHHOCMb 8 Nepuodsl CHA U/U 8 COCMOSIHUU NOKOS, bonu
Uu my20n008UMHOCMb 8 Opy2uX Cycmasax: s1y4e3ansicm-
HbIX, JIOKMEBLIX, KOJIEHHbIX, njieyessix [36, 73, 92].

Cpedu socnasumesnibHelX apmpumos 8bioesIsiom: pes-
MamoudHsIl apmpum, ncopuamuyeckud, 6o/1e3Hb bexme-
pesa, nodazpuyeckull, ncesdonodazpy (nupogochamHas
apmponamusi), peakmusHeIl apmpum, apmpum, C8S3aHHbIL
¢ 3a60/18aHUSMU COEOUHUMEbHOU MKAHU, MAKUe KaK Cu-
CMeMHasi KpacHas e80/4aHKa. [pyeum cxoxum 3abosesa-
HUeM, 4acmo MAcKUpYOWUM namosio2uyeckue cocmosHus
8 obnacmu TBC, Mo2zym 6bimb 0CMeoX0HOPO3 NOSICHUYHO-
Kpecmu08020 0modesia NO380HOYHUKA U Pa3/IuYHble 8apu-
aHmel padukynonamut, 0715 KOMOPLIX XapakmepeH bose-
80U CUHOPOM 8 HUXCHeU Yacmu CnuHel ¢ uppaduupyroujuel
8 HUM(HUE KOHeyHocmu u 8 yacmHocmu 8 obnacme ThC
[1, 15,73, 74, 75, 86].

PexoMeH0BaHO CTaBUTb Anarto3 KA Ha ocHOBaHWM K-
HWUYECKMX W PEHTreHOrpaduIecKux KputepreB AMepuKaHCKOM
Konnerun peematosioros [93].

JleueHue, BKNioYaA MeAUKaMEHTO3HYIO
U HeMeAUKaMEeHTO3HYI0 Tepanuum,
auetoTepanuio, o6esbonnBaHue, MeAULIMHCKUE
MoKa3aHMA 1 NPOTMBONOKa3aHUA K NPUMEHEHMIO
MEeTO/0B JieYyeHus

BapuaHTbl neuyeHus (PUCYHOK) BKJIIOYAIOT KOHCep-

BaTUBHble (HEMeAWKAMEHTO3HbleN Me[MKAMEHTO3HbIE),
MHBEKLUMOHHbIE U XUpPypruyeckune (opraHocoxpaHﬂmu.wle
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W opraHo3aMellaroLime) METOAbI, BbIDOp KOTOPLIX 3aBUCKT
OT BbIPaXXEHHOCTW KIIMHUYECKWUX MPOSIBNIEHUIA W CTaauUM pas-
sutua KA [1, 15, 73, 75, 86, 94].

KoHcepBaTuBHOe (HeonepaTUBHOE) leYeHNe PEKOMEHL0-
BaHO Mpu HayanbHblx ctaguax KA (-1l ctagua no Knaccu-
¢ukaumm KocuHckoit u KennrpeHa-JloypeHca), B To BpeMs
KaK XUpypruyecKoe, HapsLy ¢ NPOAOSIKEHNEM KOHCEpPBaTMB-
HOW Tepanuu — npu bonee no3aHux ctagusx KA wm B cny-
yanx Hea(dEKTUBHOCTU KOHCEPBATUBHOO JIEHEHWS U BbIpa-
KEHHOM He KynupyeMoM 60/1eBOM CUHAPOME Y NaLMUEHTOB CO
[l cTagmelt pasBuTMA NaTONOTMYECKOrO NpOLIEcca Mo yKasaH-
HbIM Knaccudukaumam [1, 15, 41,73, 74, 75, 86, 94]. YpoBeHb
ybenutenbHocTM pekoMeHaaumin C (ypoBeHb [LOCTOBEPHOCTH
[0Ka3aTenbCTB 9).

KoMMeHTapuu: B Hekomopelx c/y4asx 8apuaHm u 06s-
eM JleyeHusi Moxcem onpedesismecsl He MoJsibko cmaduel
Nnamosi02u4ecK020 Npoyecca, Ho U 803pACMOM NAyUeHma,
HaauyueM conymcmeylowux 3abonesaHull (komopbud-
HOCMbI0), pacnpocmpaHeHHOCMbl0 (00HO- unu deycmo-
POHHOCMbIO) NOPaXCeHus, pasHuuel 8 0/IUHe HUMCHUX KO-
HeyHocmel, 6UOMeXaHUYeCKUMU B83GUMOOMHOWeEHUSMU
3/1leMeHmo8 cycmasa, HeAoCMamoYHOCMbI0 U/ deghopma-
yuell kpolwiu 8epmyxcHol enadumel [1, 41].

KOHCBPBGITIUBHOB Jie4eHue

KoHcepBatneHoe nieyeHne KA coctonT U3 HeMeMKaMeH-
TO3HbIX M (hapMaKoIorM4ecKux MeTofoB Bo3aekcTams. [lo-
CKONbKY maTtoreHe3 KA o HacTosLlero BpeMeHM 0CTaeTcs
HEe[0CTaTOYHO SACHBIM, 3TMOTPOMNHAA Tepanusa 3aboneBaHus
NMPaKTUYECKN He paspaboTaHa. Llenb KoHcepBaTUBHOrO ne-
YeHMs — cTabunmsaums aereHepaTMBHO-ANUCTPOGMYECKOrD
npouecca 1 nepeBof, ero B Ga3y KIMHUYECKOW PeMUCCUM,
Mpu 3TOM BaXKHEWLWMUMM NeyebHbIMKU 3afia4aMu ABASKOTCA
npeaynpexaeHue Lerpafaumy CycTaBHOro xpswa, 6opbba
c 6onbto 1 BocnanexueM [15, 86, 95].

BceM naumeHTaM peKOMeH[0BaHO CHUMaTb BbIpaeH-
HocTb 6oneBoro cuHapoma B nopaxenHoM TEC [1, 15, 86, 96].

HemeduxkameHmo3Has mepanus

BceM nauueHTaMm peKoMeHAoBaHa MoAMGUKaLMs crop-
TUBHBIX/QU3NYECKUX HArpy30K M pasrpy3ka MOPaXeHHoro
TBC: nsberaHue BO3AENCTBUA AUHAMUYECKUX U CTAaTUYECKUX
(akTopos (ber, anuTenbHas xofabba, NPbIXKKW, NOABEM TH-
KecTen, npebbiBaHMe B 0iHO0Opa3HoM paboyer nose U T. 1.);

Tabnumua. KnaccudmKaumoHHble KpUTEpKUM 0CTE0apTPO3a Ta306epeHHbIX CyCTaBOB (COrnacHo AMepUKaHCKOM KOMerui peBMaTosioroB)

Table. Classification criteria for hip osteoarthrosis (According to the American College of Rheumatology)

MNpusHaku

| OueHka

KoMBMHaLMs KNMHUYECKNX 1 PEHTreHoNorn4ecKnx Kputepues

1. bonb B Ta306eApeHHOM CycTaBe

2. OcteoduTbl B 06nacTu beapeHHOI rofoBKM MUK BEPTIYKHON BNaauHe

3. C03 <20 MM/u (no Becterpeny)
4. Cy)xeHue CyCTaBHOM e

1 + Hannuve 2 KpuTepueB
3 nocnegyowmx 3 (2, 3, 4)

YyscTBuTensHocTe — 89%
Cneumndmunocte — 91%

DAl https://doiorg/1017816/VT0107102
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NMOA03PEHUE HA KOKCAPTPO3

Y

[lnarHoctuka
v
LA InarHos HET
noaTeepxaeH?
lpogonxeHune
JIMarHOCTUYECKOro noucka
oA MonHas HET B paMKax Apyrux
noTeps TONLLUMHBI BO3MOJKHbIX 3360neBaHui
xpswa?
\d
JHAonpoTe3npPOBaHHUE v
ApTpockonus
Ta300eApeHHOro cycTaBa
\4
Peabunuraumsa
\i
PRP, SVF
A A
Koppurupytowme HeonepaTueHoe /
0CTE0TOMUU JleyeHue
v \A
PeabunTaLys KoHcepBaTtuBHas
Tepanus

Puc. JleyebHo-MarHOCTUYECKMIA aNrOPUTM NPU KOKCApTpo3e.
Fig. Therapeutic and diagnostic algorithm for coxarthrosis.
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KJWHNHECKNE PEKOMEHZALAM

HoLLeHMe 06yBM C XOPOLLIO aMOPTM3NpYHOLLLEl NOLOLLIBOM; A0-
MoJHUTENIbHasA 0Mopa Ha TPOCTb UM KOCTbINb B PyKe, MPOTH-
BOMOJIOXKHOM MopaeHHoMy cycTasy [1, 15, 86, 94, 96-101].
YpoBeHb ybeaunTensHocTv pekoMeHaaumii C (ypoBeHb gocTo-
BEPHOCTW [0Ka3aTenbCTB 5).

KoMMeHTapuu: Y nayuenmos ¢ OA u3bbimoyHas Hazpy3-
Ka Ha cycmasel, 8 MOM YUC/Ie 8bI38AHHAS AHAMOMUYECKUMU
U3MeHeHUSIMU U yXyduleHueM BUOMEeXaHUYecKUX napame-
mpos, npugodum K ycuseHuo CUMNMOMO8 U npo2peccu-
posaHuto 3abonesaHus. Vicnonb3osaHue mpocmu u npa-
8U/ILHO N0006PaHHAs 06y8b MO2Ym yMeHbWame Hazpy3Ky
Ha cycmasbl U yay4wame 6UoMexaHuyecKue noKazamesnu,
4mo & ¢80 04epeds NPUBOAUM K yMeHbUIeHU 601U U CHU-
HCeHUI0 (PYHKUUOHAbHOU HedocmamoyHocmu [71-75].

BoNbLUMHCTBY NaLMEHTOB peKOMEeHLO0BaHa perynspHas
neyebHas dusKynbTypa Npu 3aboneBaHmMsAX 1 TpaBMax cycTa-
BOB, TeppeHHoe NleyeHune (neyeHne xoabbow), annapatHble
CTaTo-AMHaMu4eckue Harpysku [1, 16, 86, 94, 95, 102].

KommeHTapuu: Qusuyeckue ynpasxcHenus npu OA cno-
cobcmeyrom CHUMEHUK 601U U COXPAaHEHUI YHKUUOHA b~
Hol akmugHocmu cycmasgos [85, 94, 96, 102], ocobeHHo
npu ux codyemaHruu ¢ 06pazo8amesibHLIMU NPO2PaAMMAaMU.
[pu OA TBC cunosble usuyeckue ynpaxicHeHus (UsoMempu-
yeckue, ynpaxcHeHus ¢ npomusodelicmeuem) cnocobcmey-
tom ymeHsuweruto bonu e cycmasax [85, 102]. lNpu xpoHu-
yeckoli cKeslemHo-mblweyHol 60u, 8 mom yucse npu OA,
X00b6a 3HAYUMO yMeHbWwaem cuMNMOMbI 3a60/1e8aHUS
[94, 96]. Heobxodumo y4yumsieams npoOMUBONOKA3GHUS
0719 3aHamul neqebHol ¢uskynemypol y 6o0bHeix OA,
Kak abcosomHele (HeKoHmMpoupyemMas apummus, 610kada
3 cmeneHu, HedagHue U3MeHeHUS Ha 3/1eKMPOKaApOU02PaM-
Me, Hecmabu/lbHasi CMeHoKapoust), MAaK U OMHOCUMe/IbHble
(kapduomuonamusi, NopoKu cepdua, NOX0 KOHMPOUpYe-
Masi apmepuasbHas 2unepmeH3us).

PexkomengoBaHo obyyeHne nauueHtoB ¢ OA c yyeToM
WHOMBMAYaNbHBIX 0CODEHHOCTEN, NpOBeAEHWe TPYMMOBbIX
WA WHOMBMAYANbHbIX 3aHATUW, BO3MOXKHbI TeneqoHHbIE
KOHTaKTbl. PaboTy M0XHO NpOBOANUTL U C BOMBHBIMK, U C UX
poacTBeHHMKamu. 0byyaroLime nporpaMMbl AOMKHBI ObITb
OpraHM3oBaHbl Ha MOCTOSHHOM OCHOBE, a HE B KayecTBe
pa3soBoro MeponpusaTus [78, 94, 96, 103, 104].

KomMeHTapum: OcHosHol uesiblo npozpamm obyue-
Husi si8/i5emcs nosblweHue 3pgekmusHocmu npogodu-
Mol mepanuu nymeM GKMUBHO020 808JIeHeHUS NAuUeHMa
8 s1eqebHbIl npouecc. bnazodaps 8biNoIHEHUK ynpaXcHeHul
ocnabasiemcs nposg/ieHue cuMnmomos 3a60/1e8aHuS, Yry4-
waemcs (hyHKYUS Cycmagos, NoBLILIAEMCS Ka4ecma0 Hu3-
HU, npueepxceHHocms K siedenuto [78, 94, 96, 105].

PeKoMeH[10BaHO CHUXEHWE Beca Npu Haiuummn U3bbiToy-
HOM Maccbl Tefa (MHAeKC Macckl Tena >25 kr/m?) [1, 15, 86,
94, 96, 105].

KomMmeHTapuu: HecMomps Ha pasnuyHele MHeHUs uc-
cnedosamesneli OMHOCUME/IbHO BJ/IUSHUSI  U30/IUPOBAH-
HO20 CHUX(EHUS 8ecd Ha 3aMedsieHue npozpeccuposa-
Hus cuMnmomos KA, umetomcs dokazamesnscmea mozo,
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Ymo CHUXCeHUe 8ecd y nayueHmos ¢ u3bsimoyHol Maccol
mena ynyqywaem uxX (YHKYUOHQ/IbHbIE B803MOMCHOCMU,
8 YACMHOCMU y/y4Waemcsl N00BUHCHOCMb 8 NOPAMHEHHOM
TEC. OmoesieHble HayyHsle NybIUKayuU caudemesisCmayom
0 MOM, Ymo BbIpaXceHHoCMb 60s1e8020 cuHdpoma npu KA
CHUMCaemcsi NpsIMO NPONOPYUOHAAeHO nomepe geca [1, 15,
86, 94, 96, 105]. Tarxe uzgecmHo, ymo KA moxcem bbime
8bI380H MEXAHUYECKUMU (haKmopamu, 8 moMm 4Hucjie Ha-
2pysKoli Ha cycmas, a pacnpocmMpaHeHHOCMb npouecca
coomeemcmeyem 8bipaxceHHocmu oxcuperus [1, 15, 86].
loamomy cHudeHue u3bbIMOYHO20 8eca NayueHmMa cyu-
maemcs JenamesibHeIM KaK 015 06/1e24eHus cCuMnmomoe
3abosiesaHus, Mak u 0715 yny4quwieHus obuwie2o cocmosHue
e20 300posbs. B KnuHUYecKUX ucciedo8aHUSX yMeHbLIeHUe
60/1u u ygenuyeHue (yHKUUU nopaxceHHo20 ThC bbi/10 bosiee
8bIDAXMCEHHbIM Y 6O/IbHBIX, KOMOPbIe UCN0/1b308a/1U KOMbU-
Hayuo duemsl /1S CHUXCEHUSI U30bIMOoYHO20 8eca U npo-
2pAMMbI CNeyuasbHLIX edebHelx ynpaxcHerul dns ThC,
N0 CPABHEHUID C MeMu, KMo NPUMeHs/1 ubo mosbko due-
muyeckue npo2pammsl 0715 NOXydaHus, Ub0 MosibKo Je-
yebHyo uskynemypy [15, 86, 94].

MedukamenmosHas mepanus

JtmoTponHas dhapMakotepanus KA no Hactosiwero Bpe-
MeHM He pa3paboTaHa, No3TOMy MeAMKAMEHTO3HOE JieyeHne
MMeeT CUMMTOMATUYECKY0 HanpaBeHHOCTb.

Ha HauanbHbIX cTagmsx 3aboneBaHuMsi U MpU MHOXe-
CTBEHHOM MOPAXEHUU CyCTaBOB PEKOMEHAO0BAHO Ha3Haye-
HWe XOHAPOUTUHA CyNbdaTa, rMIK03aM1Ha, UX KOMBUHaLMI,
a TaKKe MPoYMX HeCTEePOMAHBIX MPOTMBOBOCMANUTESBHBIX
(HMBIM) 1 npoTBOpeBMaTUYeCKMX Npenapatos [106—113].

KomMeHTapuu: B Hacmosiwee epemsi npenapamel, co-
depicaujue XOHOPOUMUHA Cy/bam, 2/I0KO3AMUH U He-
CmepoudHsle NPOMUB0BOCNAIUMETbHbIE U NPOMUBOPE8Ma-
muyeckue npenapamel OMHOCSM K «ba3ucHol mepanuux»
0A u Haseligalom cuMNMOMAMUYECKUMU JIeKapCMBeHHbIMU
cpedcmeaMu 3aMedsieHHo20 delicmaus, Komopsle Co2/1aCHO
ATX-knaccugpukayuu omuocsm K 2pynne MOTAX «Hecme-
POUGHbIe NPOMUBOBOCNAIUME/IbHLIE NPEnapamsl opyauex»
[106—112]. CuMnmomamuyeckul 3¢gexkm om npuMeHeHus
YKA3aHHbIX npenapamos nosiessiemcs Yepes 8—12 Hed nocne
Hayasa npuema, 0719 CMpyKmMypHo-moduguyupyrouwezo ded-
cmeusi npenapamos NPoGoIHUMEbHOCMb J1eHeHUS 00JIH-
Ha cocmassisme He MeHee 2 nem. B omauyue om HIIBI1
amu npenapamel obsadaom 3ggexmom nocnedelicmeus
nocsie npekpauieHusi fiedeHus 8 meyveHue 2—4 Mec. Ewe
00HUM npeuMyw,ecmeoM OQHHbIX NPenapamos sie/semcs
803MOMCHOCMb CHUXCeHUS 3036l Unu nosiHol ommeHs! HITBI
HG (poHe ux npuema, 4mo npueodUM K yMeHbLIEHUI 4a-
cmome! HebazonpusmHblx seneHuli (HA), c853aHHbIX ¢ uc-
nonb3oeaHueM HIIBI1. B Ha4yane mepanuu 0515 nosblweHus
6uodocmynHocmu u docmudceHus bosiee bbicmpozo 0be360-
Jusaiowie2o 3¢ gexma, npenapamel Ha 0CHOBe XOHOPOUMU-
Ha cynbgama, 2/10K03AMUHA U HECMEPOUOHbIE NPOMugo-
8ocnasumersibHele U NpomueopesMamuyeckue npenapamel
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Mo2ym HA3HA4YaMbCS NAPeHMepPasIbHo, 8 8UOe 8HYMPUMbI-
WeYHbIX UHseKuud.

HasHaueHne xoHgpouTuHa cynbdarta, rioKo3aMuHa, UX
KOMBMHaLMM peKOMeH[,0BaHO 1S YMeHbLUeHUs 6onu, yiyy-
LWeHUs GYHKUMM CycTaBoB; 3P GhEKT COXpaHSAETCA B TeYeHMUe
HECKOJIbKMX MecsleB nocie MX OTMeHbl. 3T npenapartsbl
00651aal0T BbLICOKOW CTeneHbto 6e30MmacHOCTM, CpaBHUMO
¢ nnauebo, YTo Ype3BbIHAHO BAXHO 151 HOMBHBIX MOXKMIOT0
BO3pacTa 1 ¢ KoMopbuaHoctbio [106-111].

[ns ymeHbluenns Bonen B cycTaBax peKOMeHAy0TCA
HIBI n npoTMBOpeBMaTUyecKMe npenapatbl, KOTOPbIE OKa-
3bIBaKOT YL0BNETBOPUTESTbHBIN CUMNTOMATUYECKUIA (aHanbre-
Tnyeckuit) addekr [1, 15, 86, 94, 95, 114, 115].

KomMeHTapuu: [lpu Hanuquu npu3HakKos 8ocnaseHus,
cuneHol bosu 8 cycmasax seyeHue credyem HA4YUHAMb
cpa3y ¢ HIIBI1. Bce HIIBIT 8 cpedHUxX u MaKcuMasbHbIX
mepanesmuyeckux 0o3ax npu 07UmesbHOM NpUMeHeHuU
umetom pasHoili obe3bonusarowul nomenyuan. [puHs-
mue peweHus o Modugukauuu HITBI1 mepanuu noka3saHo
yepe3 5—7 cym om Ha4asa eyeHus npenapamamu 0aHHOU
epynnel [1, 86, 114, 116, 117]. CpedHsas agpexmusHocms
HIIBIT npu neyeruu 6osu accoyuupyemcs ¢ WUpoKumM dua-
NA30HOM MOKCUYHOCMU CO CIMOPOHbI He/y00uHO-KuLey-
Hozo mpakma (}KKT), cepdeuro-cocyducmoii cucmemsl
(CCC) u noyek. NzsecmHo, ymo JKT- u kapduomokcuy-
Hocme npucywu eceM HecenekmugHsiM HIIBIT (MOTAE
npou3sodHeie nponuoHosol kucaomel, MOTAB npousgo-
OHble YKCycHolU Kucaomel u podcmeeHHbie COedUHEeHUS,
MeXxaHu3M delicmausi KOMOpPLIX C853aH C b10KUpoBaHUEM
Lor-1 u 4or-2). Mpakmuyecku ece HIBIT nomeHyuaneHo
Mo2ym 8bI3b18aMb 0CMPOe NogpexcdeHue NoyeK, N03mMomy
6osbHble OA ¢ duabemom, 2unepmer3suell u cepdeyHoll He-
docmamoYHoCMb0 UMeom 8biCOKUl puck passumusi HA
[116, 117]. He noka3aHo 00HOBpeMeHHOe UcnoJib308aHUE
2 u bonee HIIBIl, mak kax 3mo ysesnuyusaem pucK pas-
8UMUS HeX(e/Iame TbHbIX S8/1eHuL.

[pu ymepeHHol 8eposmHocmU pasgumus 0C/IOXCHeHUL
co cmopoHsl KT uenecoobpasHo ucnosib308ame cesnek-
musHsle HI1BIT (MOTAH Kokcubsl, MOTAC Okcukamel, MOTAX
HecmepoudHsie npomusosocnasiumesibHble npenapamel
Opyaue), MEXAHU3M KOMOPbIX C8S3AH C NpeuMyuiecmaeH-
HbIM 6s10KUposaHueM LIOM-2: uenekokcub, 3mopuKoKcuo,
MEJIOKCUKGM, HuMecyud u npoY., 6e3 donosHumesbHol
npomueos38eHHOU NPOUIGKMUKU UAU HecesleKmugHble
HIIBIT (H-HI1BI) Ha goHe MedukameHmo3Hol npogunakmu-
Ku HA (uH2ubumopsl npomoHogo2o Hacoca (UI1H)). llpu ebi-
cokol sepossmHocmu pasgumus HA co cmoporsl KT peko-
MeHdyemcsi npumeHeHue cenekmusHelx HITBIT 06s3amenbHo
8 couemanuu ¢ MITH. CenekmusHeie HITBIT siensiomcs npe-
napamamu 8blbopa npu Haau4yuu caedyruux akmopos
PUCKG pa3sumusi HeX(eJamesibHbIX Si8/eHul: 8o3pacm
cmapwe 65 nem, Hanu4ue 8 GHaMHe3e s138eHHOU 6o/1e3HU
unu #enydoyHo-KUWeyHo20 KpogomeyeHus, 00HOBPEMeH-
HbIl npueM 2/II0KOKOPMUKOCMepoudos Ulu aHMUKOoazy1sH-
mos, Ha/lu4ue MSX4CesbIX conymcmeyrouux 3a601e8aHuUl.
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JlaHHble nociiedHux cucmemamuyeckozo 0630pa U Me-
maaxanusa no HITBIT nokasanu Hanuyue nogslweHHo20 pu-
CKa co cmopoHsl 8epxHUX omdesios KT, ocobeHHo abdomu-
HanbHol bosu y 8ce2o Kaacca Kokcubos. 3mu npenapamel
accoyuupytomes ¢ ysenudeHuem pucka CCC HA, noamomy
npednazaemcs 0CMOPOXCHLIL NOOX00 K HA3HAYEHUK Hece-
nekmusHblx HIIBIT u Kokcubos ¢ y4emoM UHOUBLOYA/TbHbIX
XAPAKMepUuCmMuK NAyueHma U 02paHuYeHusiMu no 01u-
MmesIbHOCMU NpUMeHeHUsl Npenapamos: UHMepMumupyo-
wiee unu Kypcogoe 018 MuHumu3sayuu HA [114, 118].

PekoMeH[10BaHO HasHaueHue (U3n0TepaneBTUHECKUX
npoLeayp Ha HauyanbHbIX CTaauMsx 3aboneBaHns C LeNbio co-
XpaHeHus cycTasa [119-143].

KomMmeHTapuu: Ha panHux cmadusx pazsumus KA
C Ue/lblo COXPAHEeHUS XPAWa, ycusieHus penapamugHoll
pezeHepayuu, nosydyeHus obe3zbonusarowezo 3pgpekma
U YNy4qWeHUs Kayecmea #U3HU peKoMeHdyemcsl Ha3Haye-
HUe Kypcosozo JieqeHus (usuomepanesmuyeckumu (ak-
mopamu:

— HU3Ko4YacmomHas MazHumomepanus (Kypc sieyeHus
10-15 npouedyp, nepesie 5 dHeli Ha3Ha4aemMcs HeNoOOBUM#C-
Hoe mazHumHoe none, yacmoma 100 [y, HanpsxceHHocMb
8 mTn, dnumeneHocme 20 MuH; nocnedyrowue 5-10 dHell
HasHa4aemcs bezywee uMnysbCHOe Maz2HUMHoe noJie 4a-
cmomoli 6,25 'y, HanpsxceHHocms 20 MTa, dnumeneHOCMb
20 MuH);

— J1a3eponyHKmypa (UHGPaKpacHoe usJsydexHue ¢ 0/uU-
Hol 80/1HbI 890 HM, MowiHocmeto 0o 100 Bm e HenpepbigHOM
u umnynecHoM pexcumax. Kypc nederus ToC — 1012 ded,
MouwjHocme uznydenus 10 Bm, yacmoma 80 Iy, dnumess-
Hocmb npouedypsl 5—8 MuH, Kypc nedeHus KOMeHHo20 Ccy-
cmasa — 6-10 npouedyp, MowHocme u3sydeHusi 8 Bm,
yacmoma 100 'y, dnumensHocms npouedypsl 8—10 MuH);

— go3delicmeue ybmpasgykoM (UMNY/bCHbIU ylempa-
38YK HU3KOU UHMeHCcUBHOCMU (Kypc ievenust 24 npoyedypel,
UMny/IbCHbIU pexcuM 1:5, yacmoma 1 My, uHmeHcugHocme:
0,2 Bm cM?, cymmapras dosa 112,5 [w/cm?);

— YPECKO}CHAS KOPOMKOUMNYJ/ILCHAS 371eKMPOCMUMYy-
J15yus (Ha cycmas 8o3delicmaylom MOHO- U 6UNOSIPHBIMU
UMnNYIbCamu NPSIMOY20/1bHol U mpey2o/1bHol ¢hopMel 01U-
mensHocmeto 20-500 mkc, cepusimu no 20-100 umnynscos
yacmomod 2-200 I'w);

— K/IaCCUYecKas aKynyHKmypa (KopnopasieHele u aypu-
Ky/15ipHele MemoduKu) pekoMeHd08aHa 8 Kayecmeae donoJi-
HUMesIbHO20 Memoda JsieyeHusi C uesblo 06e360/1u8aHus.
PexkomMeHO08aHHAs NPodo/XUMENbHOCML  Kypcad —
8-12 npouedyp. KpamHocme nodbupaemcs UHOUBUOYG/TbHO.

UHvekyuoHHas mepanus

PekoMeHpyeTcs BHYTpUCyCTaBHOE BBEAEHME NPOTE3a CU-
HOBMAsIbHOW XWAKOCTW TManypoOHOBOM KUCNOTbI AN1S YMeHb-
weHus 60K U ynyylleHns GyHKUMM CycTaBa NpW HanMyum
MHULUMATMBBI CO CTOPOHbI NaumeHTa [1, 73, 95, 116, 144-146].

KoMMmeHTapuu: Pe3ynemamsl  paHdoMu3uposaH-
HbIX KOHMPO/IUPYeMblX UCCAed08aHUl U MemaaHau308
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caudemenscmayiom 06 3ghgekmusHocmu 8Hympucycmas-
HO20 88e0eHUSsI 2uaslypoHOB0U KUC/I0MbI 8 OMHOWEHUU
yMeHblweHus bonu, yaydwenus gyukyuu cycmasa [1, 15,
73, 95, 116]. JleueHue xopowo nepeHocumcsi, 04eHb pedKo
803HUKarom 6osu no muny ncesdonodazpuyeckol amaku.
[onoxcumeneHsll KauHuYeckul 3ggekm pasauyHol cme-
neHu gelpaxceHHocmu npodosaemcs 8 cpedHeM om 4—6
u bosiee Mecsiues, CU/IbHO 8aPbLUPYS 8 3a8UCUMOCMU OM (u-
3UKO-XUMUYECKUX XapPaKMePUCMUK KOHKpemHo20 usdesus
MeOUYUHCKO20 Ha3HAYeHUS U K/IUHUYeCKUX ocobeHHocmeli
KOHKpemHo20 nayueHma. BHympucycmasHoe sgedeHue ye-
JlecoobpasHo nod koHmponem Y3U [1, 73, 95, 116].

Mpu oTcyTcTBUM 3ddekTa ot HIBIT ana cHatus ocTporo
boneBoro cMHLpOMa W KynupoBaHUS CMHOBMTA, He Mojna-
fOLLLerocs pYruM BULAM KOHCEPBATMBHOTO JIEYEHUS, PEKO-
MEHAYeTCA BHYTPUCYCTaBHOE BBELEHWE MHOKOKOPTUMKOMAO0B
He yawwe 1 pa3a B 3 Mec [1, 73, 116, 145, 147].

KomMeHTapuu: BHympucycmasHoe egedeHue Kopmu-
Kocmepoudos 0Ka3bigaem CUJIbHLII NPOMUB0BOCNAIU-
meJibHbIl 3hcheKm, 00HAKO CONPSIHCEHO C BbICOKUM PUCKOM
pa3sumusi 8MOpUYHO20 OCMEOHEKPO3a U C ycyaybneHueM
dezpadayuu cycmasHo20 xpsawa. [1oamomy ux npumMeHeHue
B03MO}HO 8 CUMYaUUsX, Koada He ydaemcs Kynuposame
cuHosum adexsamHeiMu dosamu HI1BI, Ho He Yawie 1 pasa
8 3 Mec. Kypcosoe npumeHeHue 2/110Kokopmukoudos npu KA
He pexomeHdyemcs [116].

PekoMeHf0BaHO BBeieHMe 0boraLLeHHo TpoMboLmTaMm
nnasmbl B 06nactb TEC Npu HanMuMm MHULMATMBLI CO CTOpPO-
Hbl naumeHTa [148, 149].

KomMeHTapum: B Hacmosiee 8pems Hem ybedumesibHbix
dokasamesibcme 3hheKmusHOCMU npuMeHeHUs 0602auyeH-
Holi mpomMbouumamu naasmel kKak Memoda seyerus OA.

Mo MHMUMaTMBE nauMeHTa peKOMEHAO0BAHO BBEAEHUE
ayTONOrMYHOM CTPOMAsbHOBACKYNIAPHOW (paKLMK B NONOCTb
cycTaBa W/vunu ayTOKIETOK KpacHoro KocTHoro mMo3ra [150].

KomMeHTapuu: B Hacmoswee epems Hem ybedumers-
Hblx dokasamesibcme 3¢ghekmusHocMu 8g8edeHuUs aymo-
J102U4HOL CMpPoMasbHO-8aCKyNSpHOU (pakyuu 8 nosocme
cycmasa u/unu aymoKIemoK KpacHo20 KOCMH020 Mo32a
Kak Memoda sieyenus OA.

®axkmopamu pucka pazsumus HA npu ykasaxHol npo-
yedype s8/510MCs HanuYue akmueHol UHpexkyuu 8 06-
nacmu TBC; socnanumesnbHeIl npoyecc 8 Mecme 839mus
HUpo8ol MKaHU; 3a60/1e8aHUS KPOBEMBOPHOU cucmeMsl
y hayueHma; nepuod bepeMeHHOCMU U 2pyOH020 BCKAPM-
JIUBAHUSI.

Xupypruyeckoe neveHue

OpaaHocoxpansiowue onepayuu

[Mo daHHbIM UMepamypel, 8bIN0JIHEHUe 0pP2aHOCOXpPa-
HSIIWUX 0NEpamuBHLIX 8Mewamesibeme Ha PaHHUX cma-
dusix KA 8 bonbwuHcmae ciy4aes no3eo/isem omcpoyums,
a uHozd0a u npedomepamume pasgumue y NAYUEHmMOs
msxcenslx NO030HUX cmaduli 3a60s1eeaHus, mpebyoujux
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UMNJIGHMAYUU UCKYCCMBEHHbIX Cycmasos 8 xode onepayuli
3Hdonpomesuposaxus TbC [15, 18, 151-153].

ApTpockonuueckoe neyeHne peKOMeH0BaHO BbIMOJHATH
MPU HayanbHbIX CTaUsAX NepBUYHOrO MM BTopuyHoro KA
u Hanuuum OAN w/vnm noBpexaeHNs MArKOTKaHbIX CTPYK-
Typ 0bnacTu cycraBa npu He3PEKTUBHOCTU KOHCEPBATMBHOM
Tepanuu [15, 151-154].

KomMeHTapuu: [lpu seibope apmpockonuyeckozo sie-
YeHUs PpeKoMeHAyemcs y4UMbIBAMb: BbIPAHCEHHOCMb
KUHUYEeCKUX nposie/ieHul, 803pacm nayueHma, pacnpo-
CMpaHeHHOCMb (00HO- U/IU 08YCMOPOHHOCMb) NOPAMCEHUS,
buoMexaHu4ecKue U GHaIMOMUYecKue 83aUMOOMHOWEHUS
anemedmos ThC, cmeneHb N0BPeXCOeHUS CYCMaBHO20 Xpsi-
wa [44, 58].

Koppurupytowume octeoToMun Tasa WM MpOKCUManbHO-
ro otaena 6eapeHHON KOCTU PEKOMEHA0BAHO BbIMOJHATL
Ha paHHux ctagmsx sTopudHoro KA [1, 41,73, 74, 151-154].

KommeHTapuu: [lo daHHeiM lumepamypel paHHss one-
pamugHas Koppekyus auemabynspHol ducniazuu omoans-
em cpoKu 8o3HuKHoseHus KA [69].

Koppuaupyrowas ocmeomomus npu passuswiemcst ouc-
nnacmudeckom KA sedem k yMeHbweHuto 6osel u eoccma-
HoeJieHulo ydossiemeopumesibHol (npuemsemoll) gyHKuuU
Ha MHozue 200! [70].

Lleneto ocmeomomuu npu ducnnazuu ThC sensemcs
80CCMQAHOB/IEHUE HOPMAJIbHOU BUOMEXAHUKU nymeM peno-
3ULUOHUPOBAHUS cycmasHelx nosepxHocmel [70]. Apmpo3
makdHe Moem bbimb NPUOCMAHO8/IEH NYMeM y8esIudeHuSs!
naowadu Hazpyxcaemol CycmasHoU NOBePXHOCMU, MAK
KaK npu 3moM yMeHblUaemcs Ha2py3Ka Ha eduruuy cy-
cmasHol nosepxHocmu [155].

lepuauemabynspHas ocmeomomusi Mocem bbime 8bi-
NOJIHEHa Npu COXPaHeHUU KOH2PYIHMHOCMU 20/108KU 6edpa
u 8epmiyxcHoU 8naduHel, Npouedypa 0Ka3eieaem noJIoMu-
mesibHoe 8/usiHue Ha 6uomexaruky TbC 3a cyem ynyqwe-
HUS NOKPbIMUS 20/108KU 6edpeHHOU KOCMU U yMeHbLEeHUS
pesynemupyrowiux cus, delicmeyrouiux Ha Hee [16, 156].

MexcgepmensHas ocmeomomus no3gosisem  yayd-
Wwume buomexaHuyeckue yciosus gyHKuuoHuposarus ThC,
Ymo nposie/isemcs 8 U3MeHeHUU OCu Ha2py3Ku, nepepac-
npedenieHuu 01UH nJiey MAccel mesa U msau OKPYMamnwux
cycmas Mblwl, CHUMeHUU u bosiee pasHOMepHOM pacnpe-
deseHuu 8HympucycmasHo2o 0assieHuss Ha eduHuuy nJo-
wadu xpsuiesoll No8epIHOCMU, MblleYHOU JeKoMnpeccuu,
YCMPAHeHUU NOPOYHO20 NOJIOXeHUS KoHeyHocmu [156].

Ocmeomomusi npoKcuMasbHo20 omaesia bedpeHHol Ko-
CMu 518/15emcs 4aCmeiM NOKA3GHUEM C Ue/lblo 0maasieHus
CPOKO8 8bINOJHEHUS MOMAJIbHO20 3HAONPOME3UPOBAHUS
TEC u He dosmiHa 0C0MCHAMbL NPou38odcmeo noc/iedyr-
we20 sHdonpome3uposarusi [156].

3Hdonpome3supoeaHue masobedpeHHo20 cycmaea

Xupypruyeckoe neyeHue B 00beMe TOTaNbHOMO 3HAO-
npotesupoBaHust TbC peKoMeHA0BaHO NauUMeHTaM C nep-
BUYHbIM mnu BTopuuHbIM KA Il ctagum no knaccudmkaumm
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KocnHcKoR, a TakKe, B pefKuX cyyasx, npy Hea@deKTue-
HOCTW ApYruX BapuaHTOB NieyeHus Ha bonee paHHUX cTagu-
Ax 3aboneanus [1, 15, 16, 41, 59-64, 73, 74, 86, 154, 157].

KomMeHTapum: Onepayus sHdonpomesupogarus T6C no-
380/15em Bbicmpo Kynuposame bosesoli cuHdpoM, soccma-
HoguMb bUOMeXAHUKY NOpaxeHH020 Cycmasa u 8 Kopom-
Kue CpoKu ocyuwiecmsume Bbimosyo U npogheccuoHabHyo
peabunumayuro nayuesma. [ns don2ocpo4Ho20 ycnewHo20
(pyHKUUOHUPOBaHUS 3HOONPOMe308 Heobxodum adeksam-
HbIli 8bI60p uMnaaHmama (no dusaiiHy, muny ¢ukcayuu:
ueMeHmHeIl/becueMeHmHbIU; Y371y MPeHus: Kepamuka —
KepamuKa, KepaMuKka — noJau3muJsieH, Memasa — nosu-
3musieH), 0cHO8aHHbIL Ha y4eme ocobeHHOCmell nayueHma:
GKMUBHOCMU, COCMOSIHUS 300p08bS, Ka4yecmea KOCMHoU
MKAHU, UHOUBUOYA/TbHLIX GHAMOMUYECKUX U3MEHeHUSX,
XapaKmepe NamoJs102u4ecKo20 npoyecca.

UHoe neveHue

PexkoMeHpoBaHo npoBefeHWe npodunakTvku Tpombosa
rnybokux BeH (TIB) u TpoMb0o3aMbBoAMM NeroyHoi apTepuu
(T3NA) MeMKaMEHTO3HBIMM U HEMeIUKaMEHTO3HbIMU MeTo-
AaMu BCEM NaLMeHTaM MOC/e OpraHOCOXPaHAILWMX onepa-
umnin Ha TBC, a TaKKe 3HAONPOTE3MPOBaHMSA 3TOr0 CyCTaBa
Ha OCHOBaHWM NPOQUIBHBIX KIIMHUYECKUX PEKOMeHAaLuii
no TpoMbonpodunakTuke [15, 86].

KommenTapuu: [lpogunakmuka 8eHo3Heix mpombo-
308 Jo/mHHA Bbimb HANPAB/IeHa HA YCKOPEeHUe KPOBOMOKa
8 M@2UCMPAsIbHLIX 8eHAX (Hecneyuguyeckass npoguak-
MUKa) U Koppekyulo 2eMocmasa (cneyughuyeckas aHmu-
KoazynsHmHas npogunakmuka) [15]. Memoder Hecneyugpu-
yeckoll npoguNaKMuUKU Hanpas/ieHsl Ha npedomepaujeHue
8EHO3H020 3CMOS, OHU He N0BLILIAM PUCK Kpo8omeyeHul
u ysenuqusarom 3gghekmusHOCMb (HapMaKoso2u4eckol
mpombonpogunakmuku. K HUM omHocSm paHHIOK GKMU-
8U3QUUI0 NAUUEHMO8 8 NOC/IeoNepayuoHHoM nepuode, Jie-
yebHyr uskynemypy ((husuyeckue ynpaxcHeHus 0718 Hoe,
npuMereHue «HoXHol nedasux, obecneyusarouieli naccus-
HOe COKPAUieHUE UKPOHOMCHBIX MbIY) U MEXAHUYECKYH
npoguUNaKmMUKY (31aCMUYECKAs KOMNPEeCcus HUMCHUX KO-
HeyHocmel, nocsiedosamesibHAs NEPEMEXCALLASCS NHes-
Mamuyeckasi Komnpeccusi, 3/1eKMPoCMUMYSuus Mblwy,
20/1eHu u dp.).

PekoMeHf0BaHO NpoBefieHMe nepyornepaLyoHHon aHTu-
BroTMKONpodUNaKTUKN MHDEKLMW NpU BbINOHEHUM Opra-
HOCOXPaHSIOLLMX XUPYPTUYECKUX BMELLATENbCTB Ha 0bnacTu
TBC u 3HOONPOTE3MPOBAHWUS HA OCHOBAHWUM NPOGUNbHBIX
KJIMHWUYeCKMUX pekoMeHaaumn [15, 158].

KommeHTapuu: 3Hdonpome3suposarHue TEC omHocsm
K 4ucmeIM 0nepayusiM, npu Komopelx passumue 0C/I0HC-
HeHuli conposoxcdaemcsi B8bICOKUM PUCKOM HOHECEeHUS
ywepba 3doposblo U HU3HU nayueHma. Pexomendyemcs
0CHO8bIBAMb 8bIOOP Npenapamos 071 NepuoNepayuUoHHOU
GHMUBUOMUKONPOMUAGKMUKU HA HAAUYUU UX GKMUBHO-
cmu 8 omHoweHuu Haubosiee 8eposmHelx 8036ydumenel
UHGhekyuu 8 obsacmu xupypauyeckozo0 eMeliamesibCmea
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npu KoHKpemHoU onepayuu, yauje 8ce20 NpUMeHsiom ye-
(asonun unu uegyporcum [158].

B cayqasx 8bIcOK020 pUCKa pasgumusi UHQEKYUOHHbIX
0C/10)CHeHUl (UMMYHOKOMNPOMeMUPOBAHHLIL NayueHm,
UH(eKYuU 8 aHaMHe3e, npueM aHMUBUOMUK08 C medeHue
2 Mec 0o onepauuu u npoy.) UesiecoobpasHo NPOKOHCYAbmu-
pOBAMb NAYUEHMA C 8PAYOM — KJ/IUHUYECKUM (hapMaKoso-
20M NpuU e20 HaUYUU 8 MeAUUUHCKOM y4pexcoeHuu.

PekoMeHA0BaHO NpoBefeHWe afekBaTHoro obesbonu-
BaHWA BO BPeMS M MOCNE XMPYPru4ecKoro BMeLLaTesnbCTBa
Ha TBC ¢ yueToM MHAMBUAYaANBHOM NEPEHOCUMOCTY NaLMeHTa
[15, 86].

[ins apexBaTHoro 0be3bonmMBaHNa NpeanoYTUTENBHO MpU-
MEeHSATb MyNbTUMOJLANbHYH0 aHanreauio KoMOKUHaLmen npena-
paToB C pasHbIM MEXaHU3MOM JEeiCTBUS, NP HEBO3MOXKHOCTH
ee HasHayeHus — MoHoMoganbHylo [195, 95, 116, 117].

KoMMeHTapuu: MysemumodaneHas aHanweesus, onpe-
desisemMas KaK uUCN0/b308aHUE PA3/IUYHBIX GHA/Tb2eMUKO8
u Memodos, Komopble HayeseHsl Ha Pa3/IuYHble MEXAHU3-
Mol delicmaus 8 nepugepudeckol u/unu ueHmMpPasnbHoli
HepsHol cucmeMe, MOXem uMems GOOUMUBHbIE UMU CU-
Hepauyeckue aghghekmel U 6osiee IghchekmusHoe obneaue-
Hue 601U NO CPAaBHEHUI C MOHOMOOA/IbHLIMU Memodamu.
Hanpumep, kauHuyucmel Mo2ym npedsiodume MecmHyr
aHecme3uro Ha 0CHo8e MeCMHOAQHeCMe3upyWux cpedcms
(ponusakauH, bynusakauH, NUAOKAUH U NPoY.) 8 co4ema-
Huu ¢ onuoudamu u HIIBI1 8 pamkax MynemumodasneHo-
20 nodxoda K nepuonepayuoHHol 6osu. [ns waxcdoii
KOHKpemHoU cumyauyuu 803MO}CHbI PA3/IUYHbIE MYJ/b-
mumModabHele KOMOUHaUUU U pexcuMsl 8 3a8ucuMocmu
om obsemMa KOHKpemHol onepayuu u UHOUBUQDYA/bHLIX
ocobenHocmet nayuenma [95, 116, 117].

MeauvumHcKan peabunutauma n caHaTopHo-
KypOPTHOE NleYeHne, MeULMHCKUE NOKa3aHuA
¥ NPOTUBONOKA3aHUA K NPUMEHEHNI0 METOA0B
MeAMLMHCKOM peabunuraumm, B TOM Y1cine
OCHOBaHHbIX Ha UCMO/Nb30BaHUU NPUPOLHbIX
neyebHbIX paKTopoB

Uenbto peabunutaumm 60onbHBIX KaK Mocne opraHoco-
XPaHAIOLLMX OMepaTUBHLIX BMELLATENIbCTB, TaK W NOC/E 3H-
ponpote3vpoBaHus ThC ABNAeTca «ycTpaHeHWe HapyLleHWN
Ansa obneryeHns GYHKUMOHMPOBaHUSI NALMEHTOB, yBeNMYe-
HWS UX aKTUBHOCTM M y4acTHS B 0OLLIECTBEHHOM MU3HM, a TaK-
e YNyULLEeHNs Ka4yecTBa XU3HM B LenoM» [159].

Peabunutaumsa 6onbHbIX OCHOBaHa Ha 00LLEU3BECTHbIX
MPUHLMNAX: paHHEe Hayano Ha oHe AOCTUKEHMSA Y MaLMEH-
Ta afleKBaTHOrO YPOBHA aHaNre3uu 3a cHeT MyNbTUMOAANb-
HOTO MCMO/Ib30BaHUA KaK Pa3iMyHbIX (hapMaKonornyeckux
CPencTB, TaK M HEMeMKAMEHTO3HbIX MEeT0[0B, HenpepbIB-
HOCTb, NPEEMCTBEHHOCTb, MOCNEA0BATENIbHOCTb, KOMMJIEKC-
HOCTb, 000CHOBAHHOCTb, @ TaKXe MHAMBUAYaNbHBIA NOAX0[,
MYNbTUAUCLIMMIMHAPHBIN XapaKTep, ASIMTENIbHOCTb 40 COXpa-
HeHWA NoNoXUTeNbHOWM auHaMuku [15, 72, 86, 160].
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PeabunuraumoHHble MEPONPUATUS PEKOMEHAOBAHO Hau-
HaTb B CTaLOHape Cpasy nocie onepaTUBHOMO BMeLLaTesb-
CTBa W NPOJO/IKATL Ha MPOTSHKEHWUM BCEW FrOCTUTanM3aLmm
(nepBbI 3Tan peabunutaumu). Mocne BBIMUCKM U3 CTauMo-
Hapa npu HeobXo4MMOCTU NPOJOMKATL BOCCTAHOBUTENBHOE
neyeHue (eCNM eCTb BO3MOXHOCTb) B peabUnMTaLMOHHBIX OT-
LeneHusx (BTopoun 3tan peabunutaumm), a 3aKaHuMBaTb —
B YCNOBMAX OTAENEHUA MeLULMHCKOW peabunutauuu
AHEBHOrO CTaLMoHapa, caHaTopusi, aMbynaTopHoO-NOMKIK-
HWYECKON MeMLMHCKON OpraHu3auuy uam Ha AoMy (TpeTuii
3Tan peabunutaumm) [15, 72, 86, 161].

KomMmeHTapuu: Beco kypc nocsieonepauuoHHol peabu-
Jumayuu cocmoum u3 2 nepuodos (paHHUl u no30Hul noc-
J1e0nepayLUoHHble nepuodbl).

PaHHuii nocneonepayuoHHell nepuod npodosixcaemcs
8 meyeHue nepsbix 1-2 Hed nocie onepayuu, 8 meyeHue
KomopbIxX npoucxodum ocmpoe Noc/ieonepayuoHHoe peaK-
musHoe 8ocnasieHue U 3axcug/ieHue Noc/eonepayuoHHou
panbl. E20 3adaqu: npogunakmuka nocneonepayuoHHbIX
ocnoxcHeHutd co cmopoHsl CCC, opeaHose deixaHus, KT,
npedynpexcdeHue mpoguyeckux paccmpolicms, 8 nepayio
o4epeds nposiexcHel, yMeHblUIeHUe 0MeKa MS2KUX MKaHel
U co30aHue onMUMAasIbHLIX GHAMOMO-U3U0I02UYECKUX YC-
J108ULi 0715 3a34CUB/IEHUS MPABMUPOBAHHbLIX 80 8pEMS one-
payuu mxkaxed. [JaHHell nepuod coomeemcmayem nepgomy
amany peabunumayuu u npoxooum 8 yc08uSx cneyuasu-
3UPOBAHHO20 XUPYpP2UYecKo20 omaesieHUs..

OcHoeHble npasuna noeedeHus
@ paHHeM nocsieonepayuoHHoM nepuode

1. lMpu ebinosHeHUU 60/6LWUHCMBA 2UMHACMUYECKUX
YNPaXcHeHud, 8 NOJIOXCeHUU JIeX(a HA KPosamu u/u cuodsi
Ha cmyse, y 60/16H020 MeXC0y HO2aMU O0/IHCHA HAXOOUMb-
€ KAUHOBUOHAS NOGYWKA (MOXCHO UCNO/b308GMb 8AJIUK)
0715 omeedeHus onepuposaHHol KoHeyHocmu 0o 10-15°.

2. boneHeiM npomuesonokasaHo caubame onepuposaH-
Hyto Hozy 8 ThC bonee 90°.

3. [lpomusonoka3aHs! /itobble naccusHele unu ¢opcupo-
8aHHble dsuceHus 8 ThC, abibiearoujue 60/1esble OLLYUIeHUS.

4. [lpomusonoka3saHel 8HyMpeHHsIS pomayus u npuse-
deHue bedpa.

5. C nepebix dHell nocne onepayuu 0715 NPoGuIaKMUKU
mpombognebuma 2/1y60KuUX 8eH 60/IbHOMY NOKA3GHO Bbl-
NOJIHEHUEe KMUBHbIX J8UM#eHU( 8 20/1HOCMONHOM cycmage
(noo4epedHoe mblnbHoe U nodowseHHoe caubaHue) u buH-
moeaHue eceli onepuposaHHol Hoau.

6. Bcmasamb u dasame ocesyto Ha2PY3KY HA ONEPUPO-
8aHHYI0 HO2y 60/1bHOU 00/1HCEeH MOJIbKO NG CMPO2UM KOH-
mposieM uHcmpykmopa-Memoducma sieyebHol ¢usuyeckoli
kynemypel (/IOK) (cneyuanucma no gusuyeckol peabusnu-
mauyuu).

7. Tlobble nepeMelyeHus, nepecaxcugaHus credyem co-
gepwiams ¢ noddepikol onepuposaHHoU KoHeYHocmu cne-
yuanucma no gu3suyeckoll peabunumayuu unu ¢ NOMoOWbI0
3doposoll Hozu.
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Cpoku akmususayuu nayueHma u 0su2amesibHbll pe-
HuM 3a8ucsm om ocobeHHocmel 8bINOJIHEHUS onepayuu
(mun docmyna, HadexcHocms (UKCAUUU KOMNOHEHMOos)
u coesiacyemcs ¢ onepupyrouUM 0pmoneoom.

Kak npasuno, 8 meueHue -0 Hedesu peabunumayuu
noc/ie onepayuu NayueHmy NOKa3aH wadsuwjull dsuzamess-
HbIl pexcuM. [lns npogunakmuku nocreonepayuoHHsIX
0C/10McHeHul ciedyem 8bINOHIMb dblXamesibHble Ynpaic-
HeHUSi, ynpaxcHeHus 0715 Y/lydweHus Kpogo- U auMpoobpa-
WeHuSs, (YHKUUOHAIbHO20 COCMOSIHUS MbIWL, HUMCHUX KO-
He4Hocmed, cedume 3a NPagu/IbH6IM NO3ULUOHUPOBAHUEM
onepuposaHHol KoHeyHocmu. B nocneonepayuoHHoM nepuo-
de Mexdy Hoz 60/16H020 yKadsiearm nodywky, obecne-
yusarwWyio lezkoe omeedeHue U HelimpasibHoe NoJIOHEeHUe
0NepupoBaHHOL KOHEYHOCMU.

C 1-20 dHsg nocne onepayuu 60/16HOMY Ha3HAYaKM Obl-
XamesibHble YNPaXCHeHUs, GKMUBHbIe YnpaxcHeHus 0ns cy-
cmasog 3doposoll Hoau (Ma3obedpeHHo20, KOIEHHO20, 20-
JIeHOCMONHO20), U30MEMPUYECKUE YNPaXCHeHUS 0715 MbIWU,
(9200uyHelx, Yemslpexanasoli, deyznasol b6edpa, Ml
20/1€HU) 0NEpUPOBAHHOL KOHEYHOCMU, NACCUBHble d8UMi(e-
HUs 0ns onepuposaHHo20 ThC Ha ¢yHKUUOHALHOU WUHE
C nocmeneHHsIM yeesiudeHueM yena caubaHus. 3aHsmus
Ha wuHe nposodsm 8 meyeHue 15-30 muH 3-5 pa3 8 deHe.
Kpome mozo, 6osbHO20 06yyaom npunodHUMame mas
€ 0nopoli Ha JIOKMU U cmony 0nepupo8aHHoU Hoau.

Ha 1-3-0 deHe nocne onepayuu 60/16HOMy peKOMeHOY-
tom 8einosHSIMb mecm Tomaca (caubaHue 300posol Hoz2u
8 ma3obedpeHHOM U KOJIEHHOM Cycmaeax ¢ nodmsausa-
HUEeM KoJleHa K Xusomy pykamu). [lamka 6oseHol Hoau
npu 8bINOJIHEHUU 3MO20 YNPaXcHeHus dasum Ha nocmesis
(npoussodumcs ykpennerue pasaubameneli TbC). Bvinon-
Hstomes 3—10 noemopenuti 3—10 pa3 8 des.

YKpennieHue omeodswux u npusodsuUX Mblwy one-
puposaxHoz0 bedpa ocywecmesnisemcs Npu 8bINOJIHEHUU
ynpaxcHeHus «Xyna-xyna»: Hozu npsiMble, CmMona 8 noJio-
MCeHUU MblIbHO20 c2ubaHus, npou38odumcs 00HO8peMeH-
Hoe nomsi2usaHue 8HU3 (ydauHeHue) 00HoU Hozu u nooms-
2usaHue egepx (ykopodyeHue) dpyzoli Hoau. BuinosHsomces
4—10 nosmopenuii 5-10 pa3 8 deHe.

B 3amom e nepuod onepuposaHHoMy 60/1bHOMY pas-
pewarm npucaxusamecs 8 Kposamu. M3 nosoxceHus
nostycudsi co cnywieHHsIMU HO2aMU NayueHm npou3sgooum
pa3zubaHue Hoz 8 KOJIeHHbIX CYCmasax ¢ yoepxaHueM no-
JI03KeHUs 8 meyeHue 3—5 ¢ (cmona npu 8bIN0JIHEHUU yNpaxc-
HEHUS HaX00UMCS 8 NOJIOXCEHUU MbL/IbHO20 c2ubaHUS). Bbi-
nosHsme 8-10 nosmoperuti 3—10 pa3 8 deHe.

B 3amu e cpoku npou3sodumcs «8epmuKanu3ayus» na-
yueHma c 08yxcmopoHHeli onopoll (X00yHKU UU KOCMbIU)
nod KoHmposieM uHcmpykmopa-memoducma JIOK.

UYepe3 Hedesto 60/1b6HOMY paspewiarom no8oPOMbI Ha Hu-
80m u 06pamHoO Ha CNUHY, KOMOPble MOXCHO NPoOU3800UMb
yepe3 30doposyio Hoey. [pu nogopomax yepe3 3doposyto Ho2y
Mexdy Hozamu 60/16H020 0/IHHA HAXOOUMbCS NOGYWIKA.
[pu nosopome Yepe3 onepuposaHHyo Hozy 601bHOU Moem
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nodksadbieams 1G00H6 Nod onepuposaHHoe bedpo. [loso-
pombl Ha #u8om u cnuHy 8einosiHgiom 3—10 pa3 8 deHe.

B nonoxceruu nexca Ha xcusome 60s1bHOU 8bINOHSEM
0o 15 akmusHbIx ceubaHuli-pa3eubaHuli HO2 8 KOJIeHHbIX
cycmasax — 5-10 pa3 8 deHw, a makxce 3—10 aKmMugHbIX
pasaubaHuli onepuposaHHoli Hoau 8 TEC — 3-5 pa3 e dekb.

Jlexca Ha 3cugome, ¢ KOSIGHSMU, CO2ZHYMbIMU NO0 y2/10M
90°, nayueHm npou3sodum nepekpeujusaHue u pazsedeHue
20/1eHell onepuposaHHol u 300posoll Hoz. [Ipu 8binoHeHUU
3mMo20 0J8UXMCEHUS 8G}CHO KOHMPOJIUPOBAMb NOJIOMEHUEe
cmon. BeinonHsitomes 5—10 nosmoperuli 3-5 pa3 8 deHe.

o30Hull nocneonepauyuoHHLIl nepuod Ha4yuHaemcs
¢ 2-U Hedenu nocne onepayuu u npodosxcaemcs do 10—
12-0 Hedenu. 3mom nepuod ycnosHo desumcs Ha 0ea:
paHHUll 80cCMaHo8UMe/IbHbIL, KOMOpeId coomeemcmay-
em emopomy amany peabunumayuu u ocyujecmensiemcs,
KaK npasusio, 8 CMayuoHapHoM omdesieHuu peabuiuma-
yuu, u no3dHul soccmaHosumesibHbIl nepuod, Komopbil
coomeemcmeyem mpemoeeMy 3many peabunumayuu
u npodosxcaemcs do 10-12-i0 Hedenu ¢ MomeHma one-
payuu. OcHosHele 3ada4u no3dHe20 NOC/EoNepayUOHHO20
nepuoda: soccmaHossieHue (yHKUUU onopel, hepedsuxce-
HUSI, HOBLIKOB CAMOOBC/YHCUBAHUS, NPOpEeCccUoHabHOU
U coyuansHol akmusHocmu.

bonbHoMy paspewiatom ecmasame ¢ Kpo8amU U HO3HA-
yarm 2UMHACMUKY U3 UCX00H020 nosoxceHus cmos. [lpo-
godumcs ykpensieHue Mblwy (pasaubamenel, 0meoosUWUX
u caubameneti) onepuposaHHo20 bedpa 8 NosIoHEeHUU CMOS
¢ dgyxcmopoHHel onopoli (Ha KOCMbI/IU Usu X0OYHKU).

Cmos Ha Hockax, bosbHOU b6anaHcupyem (nepemMeusa-
em NpoeKyu LeHmpa msxcecmu ¢ 00Hol Ho2u Ha dpyayro)
30 cyem HanpsiiceHus Mol 6edpa. Pyxku bosibHO20 pac-
No/1Ia2al0mcs Ha onope, Ho2U — Ha WupuHe niey. llayueHm
npunodHUMaem nSIMKU Ho2 U O0OHOBPEMEHHO Hanpszaem
51200UYHble MbIWUbI, yOepiusas NoJoMeHUe 8 meyeHue
3-5¢, 5-15 noemopenuti 5-10 pa3 8 deHe.

Ykpennerue pazaubameneli 6edpa npou3godsm & ciedy-
fouweM UCXO0HOM NOJIOXCeHUU: 0NepUpPOBAaHHAS HO2a €3adu,
3doposas Hoza nosycoeHyma. [lpunodHuMas nsmky onepu-
posaHHol Hozu, 6osbHoU Hanpsizaem pazzubamenu bedpa
Ha onepuposaHHol cmopoHe. PekomeHdyemcs ydepxcaHue
3moz0 nosoxceHus 8 meveHue 3-5 ¢, 5-15 noesmoperul
5-10 pas e deHe.

Omeodsiwue Mbiwysl 6edpa Xopowo yKkpenssomcs
NpU 8bINOJIHEHUU YNPaXCHeHUs «pymba» (Ho2u Ha WUpPUHe
nsed, 60/16HOU NepeHoCUMm MSM#ecmb C80e20 meJia ¢ 00HoU
Hoau Ha dpyayto). BeinonxHstom 10-15 ynpasxcHenud 5-10 pa3s
8 JeHb.

Ans ykpensieHus omeodsuiux u npusodaLUUX MblUy be-
0pa Ha3HAYaIM YNPAXCHEHUS! C UCN0/Ib308aHUEM Nodcmas-
Ku 0515 Hoz. B nonoxceHuu «30dopoeasi Ho2a Ha nodcmaske»
(pyKku Ha onope) npou3eodumcsl HanpPsXeHue omeoosUUX
MbiWyY, onepuposaHHol Hoau. Cnedyem ydepxcusame Ha-
npsixceHue 8 mederHue 3-5 ¢, 5-10 nosmoperuti 5-10 pa3
8 JeHb.
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B nonoceHuu «onepupogaHHas HoO2a HA NOOCMABKe»
(pyKu Ha onope) npou3eoduMCs HanpsxeHue npusoosUiUX
MbIWY onepuposaHHozo bedpa. Cnedyem yodepicusame
HanpsxceHue 8 meyveHue 1-3 ¢, 3-5 nosmoperul 3-5 pa3
8 JeH.

[pu onope Ha nodcmasky cozHymoli 8 ThC onepupo-
8aHHOU Ho2u (PyKU Ha onope) npou3gooUMCS HanpsixeHue
Meblwy-ceubamernell onepuposaHHoz0 6edpa. BuinosHsom
5-10 noemaperuli 5-10 pa3 8 deHb. Bbicoma nodcmasku
Npu 8bINOJIHEHUU 3M020 YNPaXCHeHUs NOCMeNeHHo Moxem
yeesuqusaemcs, 4mo conpogoxcdaemcs bonbwel Hazpy3-
Kol (no020mo8Ka K nepemeLyeHut0 no 1eCMHUUE).

Kpome cmamuyeckux ynpasicHerut, 8 nonoxceHuu 6ose-
HO20 CMOS HA3HAYAKM AKMUBHLIE 0BUMEHUSI 8 0Nepupo-
8aHHoM TBC (czubaHue, pazaubaHue, omeedeHue). [lpu bi-
NOJIHEHUU 3MUX ynpaxcHeHut 60/16HolU cmoum Ha 300po8oli
Hoze Ha nodcmagke ebicomol 5-8 cM, pyku Haxodsmcs
Ha onope, cnuHa npsmasi. Kaxcdoe ynpasicHeHue 8biNOIHS-
emcs no 5-10 pa3s, do 10 pa3 8 deHe.

MeouuMHCKylo peabunutaumio 60/bHBLIX, 0C06EHHO Mo-
KMIIOT0 U CTapyecKoro Bo3pacTa, PEKOMEH[L0BaHO HauWHaTh
B MpeLonepaLMoHHOM Mepuofe LIS paHHel aKTUBM3auuu
B NnocnieonepaLyoHHoM nepuoge [15, 86].

KommenTapuu: 3adavamu npedonepayuoHHo20 nepuoda
sengomcs:

— 0byyeHue nayueHma xodsbe b6e3 onopel Ha onepupo-
8UHHYI0 KOHEYHOCMb C UCN0JI6308aHUEM 00NOHUME/TbHbIX
cpedcme onopel (Kocmelu, mpocme);

— 0CBOEHUE HaBbIKO8 No8CeOHe8HOU akmusHocmu (npu-
CaXCUBAHUE U 8CMABAHUE C NPABUJ/IbHLIM pacnpedesieHueM
8eca meJsia, NepecaxcugaHue ¢ Kposamu Ha cmysa u m. d.);

— 0byyeHue npasusibHOMy 2/1y60KoMy 2pydHoMy u dua-
(ppazmanbHOMy ObIXAHUK, OMKAW/IUBAHUI 0/15 NPOUIIaK-
MUKU puckog ocsoxcHeHul co cmopoHel CCC, delxamerts-
Holi u nuwesapumessHol cucmeM, daromcs pekoMeHdayuu
No CHUXCeHUe geca, JieYeHuUI0 2acmponamut, CaHayuu Xpo-
HUYeCKUX 040208 UHG(eKyuU.

PexkoMeHayeTcs npuMeHeHue (U3MOTepaneBTUYECKOrO
NeYeHns B paMKax peabunutaumu B nocneonepauroHHOM
nepuoge Mpu OTCYTCTBUM MPOTMBOMOKA3aHUA Ans onpene-
NeHHOM KaTeropuv naumeHToB [119-143, 162, 163].

KomMeHTapuu: 3adaqu usuomepanuu 8 paHHeM nepuo-
de — go3delicmeue (pusu4ecKUMU (haKmopamu ¢ Uesbko no-
JIy4eHus GHa/Ib2emuYecK020, NPOMUB0BOCNA/IUME/IbHOZ0,
npomuBo0MeYH020, Paccacyi8aroUie20, GH2UONPOMeKMus-
HO020, penapamusHO-pe2eHepamopHo20 3gexmos 8 3a-
UHMEpPecoBaHHLIX MKAHSX ONepupoBaHHOU KOHEYHOCMU.
C amoli yenbio UCNOabL3YIOM NPAKMUYECKU 8eCb apCeHasn
cospeMeHHbIX (huzuohakmopos.

Ve yepes cymku nocnie onepayuu 0715 6bicmpozo Ky-
nuUpoBaHUS OMeKa MKaHel, NPOGUAGKMUKU 80CNA/IEeHUS,
YMeHbUWEHUS 8bipaMeHHocmu 60/1e8020 CUHOPOMA Nayu-
eHmy HA3HAYAM HU3KOYACMOMHYK UMNYJbCHYO Ma2-
Humomepanuto (kypc nederuss 10-15 npouedyp, nepsvie
5 OHell Ha3Hauyaemcs HenodeuxXcHoe MazHUMHoOE noJe,




KJWHNHECKNE PEKOMEHZALAM

yacmoma 100 'y, HanpsisxceHHocme 8 MTA, dumenbHOCMb
20 muH; 8 nocnedyruwue 5-10 OwHeli HasHayaemcs bezy-
wee UMnNysbCHoe MazHUMHoe nose 4acmomol 6,25 Iy,
HanpsixceHHocme 20 MTn, dnumensHocms 20 mMuH) cpasy
nocne 8binosiHeHHo20 Y®O (ucnonedyemcs CY®, HaquHas
¢ 5-6 6u00do3, yepe3 1-2 OHs ysenuyusaemcs Ha 1-2 buo-
003bl, Ha Kypc 4—6 06/1yyeHul) unu omoxpoMomepanuu
CUHUM cnekmpoMm (Ha obsacme weos 8 nepess304HOU).
C mod xce uenbio Yepes 5—6 4 nocsie mensiossIx npouedyp
uenecoobpasHo Ucno/sb308aHue JI0KAbHOU Kpuomepanuu
(2unomepmuu) no nabubHo-cmabunsHol Memoduke Kpy-
208bIMU, 3U2302000pa3HBIMU U NPSIMOJIUHEUHbIMU d8UMce-
HusMu ¢ 3adepxckoll Ha 30-60 ¢ 8 obnacmu HaubosbLiel
bonesHeHHocmu. Bpems so3zdelicmeus Ha 00uH cycmas —
5-10 muH. B kayecmee donosHUmMebHo20 Memoda Jieye-
HUSI € uestblo 06e3601uaHUS peKoMeHOyemcs Kaccuyeckas
aKyNyHKMYpa (KopnopasbHyle U aypuKkyaspHele MemoduKu),
npodomxcumesnsHocme Kypca — 12—-15 npouedyp. Kpam-
Hocmb nodbupaemcs UHOUBUOYA/IbHO.

Ang npogunakmuku nHe8MoHUU U 3aCMOUHbIX S8/1eHuUl
8 JIe2KUX HO3HAYAIm Maccaxc unu subpomaccaxc 2pyo-
Hol Knemku. C 3-5-20 0Hg nocne onepauuu HasHauyaemcs
Maccaxc KoHmpanamepansHol KoHeYHocmu. Y noxcusblx
U ocnabnerHslx todel 015 NosbIleHUS 3aUiUMHBIX CUsT 0p-
20HU3MA NPUMEHSIOM UMMYHOMOJY1upyrowue MemoduKu:
obwee ynempacguonemosoe 0byqeHue npu 3a60/1e8aHUSX
cycmasos, KBY-mepanuro (8o3deticmeue 3/meKmpomMazHUm-
HbIM U3J/1y4eHUeM MU/IIuUMemposo2o duana3oHa) Ha obiacme
UMMYHOKOMNEMeHMHbIX CmpyKmyp (cepedury 2pydursl, 06-
J1acmb NYNKa, NPOeKyUIo HaoNo4Ye4YHUKo8 U m. d.).

[lpu ocnoxHeHHOM mMmeyYeHUU NOC/IEONEPAaUUOHHO20
nepuoda (sbipaxceHHOM omeke, UHGUAbMPayuu mkaxed,
HOAUYUU HE8pOsIo2UYecKUX U COCyOUCMbIX HapyweHul)
8 NPo2pamMmy peabuuMayuUoHHbIX Meponpusimuti donosIHU-
MeJIbHO BKJIOYAIMCS PasauyHele memoduxu JIOK, pusuo-
JleyeHus u pegiekcomepanuu (N0 NOKA3AHUSIM); B03MOXCHO
nposederue gusuonpouedyp 2 pasa 8 deHe.

B HeKkoTopbIXx cnyyasx peKOMEHAOBaHO WCMoJb30Ba-
HWe MeTOAa OpTe3WUPOBaHUS KaK 3Tana KOHCepBaTMBHOIO
JIEYEHUs! MALMEHTOB C KOKCApTPO30M, Y KOTOPbIX UMEITCS
MPOTUBOMOKA3aHWA K NPOBEeEHUI0 ONepaLymn No 3HAomnpoTe-
3uposanuto TEC. Mocne npoBeAeHHOr0 3HA0NPOTE3MPOBaHNA
(NepBWYHOE, PeBM3MOHHOE) 1A NPOUIAKTMKM BbiBuxa TEC
Mnpy HeobX0AMMOCTY TaKKe PEKOMEH0BAHO UCMOMb30BaHMe
opte308B [164-166].

KommeHTapuu: C uenbro pasepysku u cmabunusa-
yuu cycmasa pekoMeHd08aHO UCNOJIb308AHUE 0PME308.
KoHcmpykuyuel o6s3amenibHo 0os3ceH 6bimb npedyc-
MOmpeH WapHup 0ns peaynuposku obsema dsuceHud,
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pacnosioxceHHoll 8 npoekyuu 6o/1bwo20 sepmesa bedpeH-
Hol kocmu. Opme3 ydepxcusaem 20/108Ky bedpeHHol Ko-
cmu (3Hdonpome3) 8 sepmyxcHoli enaduHe 3a cuem be-
dpeHHoli u ma3osoli yacmel, coeduHeHHbIX Mexcdy cobol
wapHupoM. [logbiwaem KOMNJGeHMHOCMb NAYUEHMOo8
MS2KOMKAHAS 0CHOBA 0pMe3d, C HA/UYUeM MecmKux
aneMeHmos u pemHel. [JoKa3aHo, Ymo UCNO/Ib308aHUE
opme308 ymeHblaem 606 U yaydwaem ¢yHkyuw ThC,
npensimcmayem 8bl8UXy 20/108KU be0peHHOU KoCmu U 3H-
donpomesa [164—166].

Mpodunaktuka u gucnaHcepHoe HabnoaeHue,
MeAULMHCKUE NOoKa3aHUA U NPOTUBOMNOKa3aHUA
K NPUMEeHEeHUI0 MEeTOA0B NPogUNIaKTUKK

B HacTosLLee BpeMs peKOMeHA0BaHHOM CreumduyecKon
npodunakTuky 3aboneBanns He cyulectsyet [15, 86].

PekomeHayeTca perynsipHoe aucnaHcepHoe HabmogeHne
3a naumeHTamu ¢ xanobamm Ha bonm B obnactu TBC u co-
BniofeHre opToneaMyecKoro pexuMa npy BbIMOAHEHUH Bbi-
TOBbIX 1 TPYAOBLIX QU3NYECKMX Harpy3oK [15, 86].

lMocne BbINOMHEHWS 3HLOMPOTE3UPOBAHUS PEKOMEH-
[0BaHO BbiNosHeHne peHTreHorpadum TEC B 2 npoeKumsx
yepe3 3 u 12 Mec, a 3atem 1 pa3 B 5 net [15, 86].

OpraHu3auma oKasaHUA MegULMHCKOM NoMOoLLU

[lokasaHus dns 20cnumasu3ayuu 8 MeOUYUHCKYI0 opaa-
Husayuro: TlaumeHTbl ¢ Hann4umeM 3abonesanusa ThC.

[oka3aHus K 8bINUCKe NayUeHma u3 MeduUUHCKoU opea-
HU3ayuU: [JoCTUrHYTOE YMyyLleHWe B NeYeHnn 3aboneBaHni
TBC.

®opma nomowju: MNpoBeaeHWe AWMArHOCTUYECKUX U fe-
yebHbIX MeponpuATUiA NauneHTaM npu nepeuyHoM KA Hocut
MNaHoBbIN XapaKTep.

Ycnosusi okasaHus MeduyuHckux ycaye: poBeneHue
AMarHoCTUYECKMX MEpONPUATUIA Ha 3Tane MOCTaHOBKM AMa-
rHO3a MOXET OCYLLeCTBAATLCA B aMOYNaTOpHbIX YCIOBUAX.
MpoBeaeHne peabUnMTALMOHHBIX MEpPOMNpPUATUIA MOXKET OCy-
LLeCTBNATLCA B YCNOBMSAX [HEBHOMO CTaLMOHapa M aMbyna-
TOPHO.

ﬂOHOHHMTEHbHaﬂ VIH(I)OpMaU,VIﬂ (B TOM 4Yucne
¢aKTOpr, BinAKOLLME Ha Ucxoa 3aboneBaHun
WM COCTOAHMUA)

lMaumeHTaM, nepeHecwum 3HponpoTesvpoBaHue TBC,
He peKOMeHLyIoTCA Tsxenas pusmndyeckas paborta u upesmep-
Hble CMIOPTUBHbIE Harpy3KK, CBA3aHHbIE C BeroM, NpbiKKamm,
NoABbEMOM U NEPEHOCOM TAXKECTEN, TaK KaK 3T0 MOXET Co-
KpaTWUTb CPOK CyX6bbl KOMMOHEHTOB 3HA0MPOTE3a M NpUBe-
CTU K He0BX0AMMOCTM Pe3HA0MNpOTE3MPOBaHUS.
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