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Introduction

Avascular necrosis (AVN) of the femoral head is
a progressive condition that leads to loss of weight-
bearing capacity of the hip joint and carries a high risk
of subchondral collapse [1; 2]. In young and middle-aged
patients — particularly military personnel and individuals
exposed to high physical demands — joint-preserving
treatment strategies are of critical importance [3; 4]. One
of the most widely accepted interventions at early stages
of the disease is core decompression, which aims to reduce
intraosseous pressure, improve microcirculation, and create
favorable conditions for bone tissue regeneration [3-5].
However, the clinical success of this procedure depends
not only on surgical technique but also, to a large extent, on
a carefully tailored postoperative rehabilitation program.

Current evidence indicates that functional recovery
of the hip joint after core decompression requires a well-
balanced combination of early, controlled loading, targeted
physiotherapeutic interventions, and structured postoperative
supervision [6-8]. Early partial weight bearing, when
combined with appropriate biomechanical control, provides
an optimal stimulus for trabecular remodeling while
helping to prevent muscular and periarticular atrophy.
Physiotherapeutic modalities, including proprioceptive
training, therapeutic exercise, and techniques aimed
at enhancing microcirculation, play a key role in accelerating
recovery and stabilizing joint function [6]. At the same time,
the integration of telemonitoring technologies offers new

opportunities for continuous assessment of physical activity,
load control, timely adjustment of rehabilitation protocols,
and improved patient adherence [9].

Despite the growing number of studies reporting
outcomes of core decompression in AVN, the optimal
rehabilitation pathway remains insufficiently standardized
[3—6; 10]. There is a lack of unified protocols that take
into account disease stage, individual biomechanical
profiles, the location of the necrotic segment, the pace
of recovery, and the availability of remote monitoring
tools. This underscores the need for the development
of a comprehensive, evidence-based rehabilitation
framework capable of defining an optimal postoperative
algorithm after core decompression and ensuring maximal
preservation of hip joint function.

The aim of the study was to determine
the optimal rehabilitation pathway for patients after
core decompression in avascular necrosis of the femoral
head. Particular attention was paid to the role of early
graded weight bearing, physiotherapeutic interventions,
and telemonitoring technologies in improving functional
recovery, gait biomechanics, and long-term preservation
of hip joint function.

Object, materials and research methods
Object of the study was the postoperative

rehabilitation process and functional recovery of patients
with early-stage AVN of the femoral head after core
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decompression, including gait biomechanics, weight-
bearing dynamics, pain intensity, and hip joint function
under telemonitoring-guided rehabilitation. The study
was conducted as a prospective—retrospective cohort
analysis and included patients with AVN of the femoral
head who underwent core decompression between 2020
and 2025 in specialized orthopedic centers in Odesa
and Kyiv. The total number of patients treated with core
decompression was 51, as confirmed by multicenter
data. Patients aged 18—60 years with diagnosed AVN
stages ARCO I-II and Ficat I-II [11; 12], without
signs of structural collapse exceeding 2 mm, were
eligible for inclusion. Mandatory inclusion criteria
were the availability of preoperative and postoperative
MRI examinations and informed consent to participate
in a structured rehabilitation and telemonitoring program.

Exclusion criteria comprised rheumatologic pathology
of the hip joint, post-traumatic deformities of the femoral
neck, infectious lesions, previous surgical interventions
on the hip joint, lack of access to telemetric monitoring,
and non-compliance during the rehabilitation program.

All patients provided written informed consent.
The study was approved by the local Bioethics Committee
(protocol No. 3 dated 11.09.2023) and conducted
in accordance with the Declaration of Helsinki (rev. 2024)
and national bioethical standards [13].

The core decompression technique was standardized
across all participating centers and involved the creation
of one or more decompression channels under fluoroscopic
guidance. The postoperative rehabilitation protocol
consisted of three consecutive stages: (1) early graded
loading with partial weight bearing during the first
2-4 weeks; (2) kinesitherapy and proprioceptive
training with gradual progression of functional load;
and (3) physiotherapeutic interventions aimed at restoring
microcirculation, muscular balance, and physiological
movement patterns [6; 14]. All patients were enrolled
in a hip function telemonitoring system, which included
inertial gait analysis sensors (WitMotion WT901,
China) [15], a digital pain scale [16], daily functional
questionnaires [17], and weekly remote supervision by
a physical therapist.

Functional outcomes were assessed using the Harris
Hip Score (HHS) [18], the visual analogue scale (VAS)
for pain [16], limping index [19], and dynamic load
parameters obtained from telemetric sensors. Radiological
evaluation was performed according to the ARCO
(2019) [11] and Ficat—Arlet [12] classifications, as well
as the JIC classification [20] to determine the localization
of the necrotic segment.

To validate the proposed rehabilitation scale, internal
consistency (Cronbach’s a), interobserver reliability
(intraclass correlation coefficient, ICC), and convergent
validity were assessed through comparison with HHS, VAS,
and objective biomechanical parameters. Between-group
comparisons were performed using ANOVA, the Mann—
Whitney U test, and Spearman correlation analysis, with
a significance threshold set at p < 0.05 [21].

Research results

The patient cohort was predominantly composed
of young and middle-aged men (mean age 34.8+7.1
years), with high-dose or prolonged glucocorticoid therapy
identified as the leading etiological factor in 64.7% of cases.
According to the JIC classification, lesion localization
corresponded to types B—C in 58.8% of patients, indicating
a moderate to high risk of biomechanical vulnerability
of the necrotic segment.

Postoperative management followed a three-stage
rehabilitation pathway comprising early graded weight
bearing (weeks 1-4), targeted kinesitherapy (weeks
4-12), and physiotherapeutic interventions combined
with telemonitoring (up to 6 months). By week 4,
82.3% of patients were able to tolerate partial weight
bearing without exacerbation of pain. Improvements
in proprioception and muscular coordination during
the second stage were reflected in a progressive increase
in functional outcomes: the mean Harris Hip Score (HHS)
improved from 64.2+5.9 to 78.5+6.3 points (p < 0.01),
while pain intensity on the VAS decreased from 5.2+1.3 to
2.8+0.9 (p < 0.001).

Telemonitoring enabled objective assessment of gait
mechanics and load distribution on the operated limb. Gait
asymmetry during the stance phase was detected in 41
patients (80.4%) and decreased by an average of 22%
by week 12. Data from inertial sensors demonstrated
restoration of hip flexion amplitude to the physiological
range in 74.5% of patients; however, among those with
larger necrotic lesions (Steinberg stage II), normalization
was achieved in only 51.8% of cases.

Over the 6-month follow-up period, radiologically
confirmed progression to femoral head collapse was
observed in 4 patients (7.8%). All such cases were
classified as JIC types C—D and involved lesion volumes
exceeding 30%. In patients without progression, MRI
findings indicated stable trabecular remodeling, including
areduction in bone marrow edema intensity and attenuation
of the double-line sign.

At completion of the 6-month rehabilitation pathway,
full functional recovery (HHS > 85) was achieved
in 72.5% of patients, moderate recovery (HHS 70-84)
in 21.6%, and clinically significant functional limitations
persisted in 5.9%. The most favorable outcomes were
associated with early partial weight bearing, high
adherence to telemonitoring protocols, and the absence
of biomechanically unfavorable lesion localization (JIC
A-B).

The proposed rehabilitation pathway represents
a staged, biomechanically grounded management
strategy for patients after core decompression.
It is based on objective load assessment, structural stability
of the femoral head, and integration of telemonitoring
technologies (Figure 1). Unlike traditional approaches
relying on generalized recommendations such as “partial
weight bearing” or “movement restriction,” this system
provides a personalized protocol that accounts for necrotic
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Fig. 1. Rehabilitation pathway after core decompression

lesion localization (JIC), lesion extent (Steinberg),

MRI morphology, and the dynamic evolution of gait
biomechanics.

Let’s consider the stages of rehabilitation in more detail.

Stage 1. Early postoperative period (0—2 weeks)

Goal: to support reperfusion, prevent an increase
inintraosseous pressure, and avoid overload of the weakened
subchondral plate.

Stage characteristics:

1. Partial axial weight bearing limited to 10-15%
of body weight using two crutches.

2. Positional therapy avoiding adduction

and rotational movements that generate shear stress.
3. Isometric exercises for the quadriceps and gluteal
muscles, with core muscle activation.

4. Lymphatic drainage and microcirculatory

modalities (electrical stimulation, magnetotherapy).

5. Initiation of digital monitoring: daily VAS pain
scores and remote consultations.

Distinctive features of the approach: Most
conventional protocols recommend fixed load restriction
(up to 6 weeks). In the proposed algorithm, decisions are
made dynamically based on the patient’s biomechanical
profile.

Stage 2. Early functional recovery (2—6 weeks)

Goal: to stimulate trabecular remodeling, restore
proprioception, and normalize muscle balance.

Stage characteristics:

1. Gradual increase in load to 30-50% of body
weight provided pain dynamics remain stable.

2. Exercises in closed kinetic chains,
of stabilization platforms, and balance therapy.

3. Range-of-motion exercises within the comfort
zone: hip flexion up to 90° with minimal rotation.

use
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4. Proprioceptive techniques using IMU sensors to
monitor axial deviations.

5. Telemonitoring of gait parameters (stance phase,
step symmetry).

Distinctive features of the approach: For the first time,
load progression is guided by sensor-based data rather than
solely by subjective pain assessment.

Stage 3. Mid-term recovery (6—12 weeks)

Goal: to restore full motor control and optimize gait
biomechanics.

Stage characteristics:

1. Transition to full or near-full weight bearing
(70-100%) once IMU sensors confirm movement
symmetry.

2. Kinesitherapy incorporating open kinetic chains
and strength training of proximal muscle groups.

3. Restoration of full range of motion, including
rotational components.

4. Biomechanical correction of gait patterns
(reduction of pelvic drop, normalization of contact phases).

5. Regular MRI follow-up as indicated (presence
of bone marrow edema, double-line sign).

Distinctive features of the approach: Traditional
protocols do not apply quantitative gait pattern correction.
In the proposed algorithm, telemonitoring provides
objective metrics, replacing purely observational
assessment by the rehabilitation specialist.

Stage 4. Late functional phase (12—24 weeks)

Goal: to achieve full functional recovery and prevent
secondary disorders.

Stage characteristics:

1. Functional training including fast
transitions, and stair negotiation.

2. Gradual return to professional or military activity.

3. Outcome testing: Harris Hip Score (HHS),
6-minute walk test, Timed Up and Go, and load symmetry
analysis.

4. Final telemonitoring phase focusing on assessment
of load cyclicity.

Distinctive features of the approach: Instead of linear
rehabilitation, the pathway allows staged reassessment
with the option to revert to a previous level in case
of unfavorable dynamics.

The proposed rehabilitation pathway differs from
conventional protocols in several important ways. First,
load progression is individualized and guided by data
obtained from IMU sensors, rather than being determined
solely by fixed time frames. Each rehabilitation stage is
built on a clear biomechanical rationale that takes into
account the localization of the necrotic lesion according
to the JIC classification and the structural vulnerability
of the subchondral plate. Telemonitoring is integrated
as a mandatory element of patient management, not
merely an optional add-on, allowing continuous
supervision beyond in-person visits. The pathway is
designed to be clinically adaptive, with the possibility to
modify or repeat stages depending on pain intensity, range
of motion, and gait characteristics. Unlike traditional

walking,

approaches, which often rely on subjective or visual
assessment, this protocol incorporates continuous
monitoring of kinematic phase symmetry, a parameter
that is rarely addressed in standard rehabilitation schemes.
Finally, particular emphasis is placed on the restoration
of proprioception, which is considered a key protective
mechanism against secondary collapse and long-term
functional deterioration.

Discussion of research results

The proposed rehabilitation algorithm following
core decompression for avascular necrosis of the femoral
head reflects current understanding of the disease’s
pathobiomechanics and the principles of bone tissue
recovery after decompressive interventions. Unlike
traditional protocols, which are largely based on fixed time
restrictions and do not account for individual structural
characteristics of the joint, the proposed pathway allows for
dynamic load adjustment guided by objective data obtained
through telemonitoring technologies and inertial motion
sensors. This approach is consistent with the ongoing
shift in modern orthopedics toward personalized treatment
and biomechanically grounded functional recovery.

Clinical outcomes demonstrated that early, carefully
dosed weight bearing, when combined with algorithm-
guided control of gait symmetry, creates favorable
conditions for trabecular remodeling without increasing
the risk of subchondral collapse. These findings are in line
with emerging experimental evidence suggesting that
complete immobilization may slow reperfusion processes,
whereas controlled mechanical loading stimulates
osteoblastic activity and contributes to normalization
of intraosseous pressure. In this context, the proposed
protocol achieves a balance between safety and functional
stimulation, which is particularly important in patients
with early-stage AVN.

A key strength of the pathway is the integration
of telemonitoring, which makes it possible to track
the true dynamics of recovery outside the clinical setting.
Compared with conventional follow-up based on periodic
in-person visits, remote assessment of gait phases, range
of motion, and load symmetry provides more precise
data, enables early detection of deviations, and supports
timely adjustment of the rehabilitation plan. This approach
substantially improves patient adherence and reduces
the risk of chronic functional impairment.

At the same time, several limitations of the algorithm
warrant consideration. First, although the sample size
was sufficient for an initial analysis, it does not allow
definitive conclusions regarding effectiveness in specific
subgroups, particularly patients with JIC type D lesions
or necrotic involvement exceeding 30%. Second, reliance
on telemonitoring introduces technical requirements that
may limit implementation in settings where IMU sensors
or remote monitoring platforms are not readily available.
In addition, the algorithm does not account for variations
in surgical technique (single-versus multi-channel
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decompression, use of mesenchymal stem cells, etc.),
which may influence the rate of bone remodeling.

Despite these limitations, the proposed model has
the potential to become a new standard for postoperative
management of patients with AVN, as it addresses key
shortcomings of traditional schemes — namely, the lack
of biomechanical rationale and objective monitoring.
Its implementation may reduce progression to collapse,
shorten recovery time, and improve return to physical
or occupational activity. Compared with existing protocols,
the model combines an evidence-based framework,
technological support, and clinical flexibility, making it
suitable for broader application and further multifactorial
validation.

Prospects for further research

Future research should focus on optimizing load
progression for different morphotypes of necrotic
involvement and exploring the integration of this algorithm
into comprehensive telerehabilitation programs. Another
important direction is the development of predictive
mathematical models to estimate collapse risk based on
biomechanical data collected through telemonitoring.

In summary, the proposed rehabilitation pathway
demonstrates good clinical effectiveness, high adaptability,
and solid scientific rationale, and may serve as a platform
for the development of personalized recovery protocols
following joint-preserving interventions for avascular
necrosis.

Conclusions
1. The proposed rehabilitation algorithm following

core decompression for avascular necrosis provides
a biomechanically grounded, stepwise recovery strategy

based on individual clinical and functional criteria, including
pain intensity, gait symmetry, and range of motion. This
personalized approach allowed early graded weight bearing
to be safely implemented, with 82.3% of patients tolerating
partial load by week 4 without pain escalation. Importantly,
during the 6-month follow-up, radiologically confirmed
progression to subchondral collapse was observed in only
7.8% of cases, all of which were associated with unfavorable
lesion localization (JIC C-D) and necrotic volume >30%,
supporting the protective role of controlled, criteria-driven
loading in early-stage AVN.

2. The integration of telemonitoring and inertial
motion sensors enabled objective quantification of recovery
dynamics and continuous monitoring of gait mechanics
and load distribution. Gait asymmetry during the stance
phase was initially detected in 80.4% of patients, but
decreased by an average of 22% by week 12, reflecting
progressive biomechanical normalization. Sensor-based
feedback facilitated timely modification of rehabilitation
intensity and was associated with high patient
adherence, contributing to more consistent execution
of the rehabilitation program and early identification
of maladaptive movement patterns.

3. Compared with conventional time-based
rehabilitation protocols, the algorithm demonstrated
superior functional outcomes. Mean Harris Hip Score
improved from 64.2 + 5.9 preoperatively to 78.5 + 6.3 by
week 12 (p < 0.01), with further gains observed by sixth
month. By the end of the rehabilitation pathway, 72.5%
of patients achieved full functional recovery (HHS > 85),
while an additional 21.6% reached moderate functional
restoration (HHS 70-84). Pain intensity decreased
significantly (VAS from 5.2+ 1.3t0 2.8 + 0.9, p <0.001),
and the need for unscheduled follow-up visits was reduced,
indicating a more efficient and predictable recovery
trajectory.
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Avascular necrosis (AVN) of the femoral head is a progressive disorder that may lead to femoral head collapse and substantial
disability. Core decompression is a joint-preserving treatment for early-stage AVN, although postoperative rehabilitation remains
insufficiently standardized.

Purpose. This study aimed to evaluate a rehabilitation pathway incorporating early graded weight bearing, physiotherapy, and
telemonitoring after core decompression.

Materials and Methods. A prospective—retrospective cohort study included 51 patients with ARCO/Ficat stages [-11 AVN who
underwent core decompression between 2020 and 2025 in orthopedic centers in Odesa and Kyiv, Ukraine. Rehabilitation comprised
graded axial loading, kinesitherapy and proprioceptive training, physiotherapy, and progressive functional restoration. Telemonitoring
included inertial measurement unit (IMU) sensors, digital pain assessment, and functional questionnaires. Outcomes were assessed
using the Harris Hip Score (HHS), visual analogue scale (VAS), gait parameters, range of motion, and MRI.

Results. Mean patient age was 34.8+7.1 years; glucocorticoid exposure was the leading etiological factor (64.7%). By postoperative
week 4, 82.3% tolerated partial weight bearing without increased pain. HHS improved from 64.2+5.9 to 78.5+6.3 (p<0.01), while VAS
decreased from 5.2+1.3 to 2.840.9 (p<0.001). Gait support-phase asymmetry improved by 22% by week 12. Physiological hip flexion
was restored in 74.5%, while femoral head collapse occurred in 7.8% during six-month follow-up. Full functional recovery (HHS>85)
was achieved in 72.5%.

Conclusions. The proposed personalized rehabilitation pathway combining graded loading, targeted physiotherapy, and
telemonitoring improved functional recovery, pain, and gait biomechanics following core decompression.

Key words: avascular necrosis, core decompression, physical therapy, telemonitoring, gait biomechanics.

Merta npocrixKeHHsI — BU3HAYUTH ONTHMAJIBHUN peabimiTauifHuil MapmpyT JUIs HaLli€eHTIB MICJIs AEKOMIIPECiHHOT TyHemizarii
(core decompression) pu aBacKyJIsipHOMY Hekpo3i (AVN) TOJOBKH CTETHOBOT KiCTKH 3 OLIHKOIO ¢(eKTHBHOCTI PAHHBOTO JO30BaHOTO
HaBaHTA)XEHHS, PI3MYHOT Teparmii Ta TeIeMOHITOPUHTY (DYHKIIIOHAIFHOTO CTaHy KyJIBIIOBOTO CYII00a.

Marepiaan Ta MmeToau. [IpoBeseHO NPOCIIEKTHBHO-PETPOCIICKTHBHE KOTOPTHE JOCIIKEHHS, 10 SIKOT0 BKJIFOUEHO 51 marieHra
BikoM 18-60 pokiB 3 AVN ronosku crerHoBoi kictku cragii ARCO I-II ta Ficat I-11, sxkum y 20202025 pokax y creriaiai3oBaHHX
opronenuuHux neHTpax Opecu Ta KueBa BUKOHAHO IEKOMIIPECiIO TOJOBKH CTETHOBOI KicTku. KputepisMu BKIIOUSHHS OylIH BifCyT-
HICTh CYOXOHJIPaJIBHOTO KOJAICY MOHAA 2 MM, HasBHICTB A0- Ta micisonepauiitnoi MPT i yyacTs y cTpyKTypoBaHiii mporpami pea-
Oimitauii Ta TeneMoHiTopunry. Peabinitauiiinuit MapiupyT nependayaB paHHE 1030BaHEe OChOBE HaBAHTAXKEHHsI, KIHE30Tepalliio, mpo-
NPIOLENTHBHI TPEHYBaHH, (i3i0oTeparneBTUYHI BTpyYaHHs Ta oeTanHe GpyHKI[IOHaIbHE BiTHOBICHH. TelIeMOHITOPHHT 31iHCHIOBAIIH
3a jonomororo IMU-cencopis WitMotion WT901, mndpoBoi BisyansHo-aHanorosoi mkamu 6oimo (VAS), moneHHuX (yHKI[IOHATBHIX
ONUTYBAJIBHHKIB 1 MIOTH)KHEBOTO AUCTAHIIITHOTO KOHTPOJIO (hi3ndHOTO TeparneBTa. PesynbraTu oninroBanu 3a Harris Hip Score (HHS),
VAS, napameTpamu X0, aMILTITy1010 pyXxiB Ta MPT.
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PesyabTaTn. Cepenniii Bik namieHTiB cTaHOBUB 34,8+7,1 poKy; mepeBakalld YOJOBIKH MOJIOZIOTO Ta CepenHboro BiKy. [1poBin-
HHUM €TiOJNIOTIYHUM YMHHHKOM Oyrio TpuBaje abo BHCOKOZO030BE 3aCTOCYBaHHS IIIOKOKOPTHKOCTEPOIiB, sike BCTaHOBIEHO y 64,7%
Bunazkis. 3a knacudikariero JIC y 58,8% marieHTiB HEKpOTHYHI ypaxkeHHs BixnoBinamu tinaMm B—C, mo xapakrepusyroThes IIoMip-
HUM a00 BUCOKHMM PH3UKOM OioMexaHiqHOi HecTabinbpHOCTI. PeabiniTanis BKiIrodana paHHE 030BaHE HABAaHTAXKEHHSI IPOTATOM 1—4-ro
THKHIB, IUIECTIPSMOBaHY KiHE30TEpaIiio yIpoaosx 4—12-ro THXHIB Ta (i3ioTeparrito B HOETHAHHI 3 TEIEMOHITOPHHTOM 110 6 MICSIIIB.
Ha 4-my tixHi 82,3% naiieHTiB NepeHOCHIIM 4aCTKOBE OChOBE HABAaHTAXEHHS 0€3 MOCHIICHHS 00JbOBOTO CHHAPOMY.

OyHKIIOHABHUN CTaH T0CTOBIpHO Mokpatuecs: HHS 36inbimmscest 3 64,2+5,9 no 78,5+6,3 6ana (p<0,01), To6TO y cepeaHbOMY
Ha 14,3 Gamna, Toqi K iHTCHCUBHICTH Ooto 32 VAS 3menmmnacs 3 5,2+1,3 no 2,8+0,9 6ana (p<0,001), a6o Ha 2,4 Gana. 3a jaHUMHU
IMU-moHniToprHTY acumerpito (asu onopu nodatkoBo BusBIeHO y 41 (80,4%) manienTa; 10 12-ro THXHS 11 BUpaXKeHICTh 3MEHIITHIACS
y cepennboMy Ha 22%. Di3ionoriyHy aMIUIiTYy 3THHaHHS y KyJIbLIOBOMY CyrIo0i BiZiHOBIEHO y 74,5% nariieHTiB, BOIHOYAC y pasi
O1IPIINX HEKPOTUYHHX ypaxkeHb (Steinberg 1) Hopmanizawii gocsrayTo nunte y 51,8% Bumaakis.

[poTsiroM 6-MiCSITHOTO CIIOCTEPEKEHHST PEHTTCHOIOTIYHO TiATBEP/IKEHHH KOJIAIC TOIOBKH CTETHOBOI KicTKH BUHHK Y 4 (7,8%)
MAIEHTIB; YC1 BUMAIKU XapaKTepu3yBalucs HecpusaTnBoto sokaizamieo JIC C-D Ta 06’eMOM HEKPOTHYHOTO ypaskeHHS HOHAT
30%. VY mamienTiB 6e3 nporpecyBaHHs 3a januMu MPT crioctepiranu crabinpHe TpabeKyIsipHE PEMOJIEIIOBAHHS, 3MEHIIIEHHST HAOPAKY
KICTKOBOTO MO3KY Ta BUPQ)XEHOCTI CUMIITOMY IO/BiitHOT JiHil. Yepe3 6 MicsiuiB noBHOro GyHkuioHaasHoro BigHosiaeHus (HHS>85)
nocsiru 72,5% mnanientis, moMipHoro BigHoBieHHs (HHS 70-84) — 21,6%, Toai sk KiIiHIYHO 3HauyIli (GyHKI[IOHAIEHI OOMEXCHHS
36epirammcs aume y 5,9%.

BucHoBKM. 3anponoHOBaHMN MOETAHUHN peabimiTauiiHui MapmIpyT Hicisl AeKoMIpeciiiHoi TyHem3anii (core decompression)
3abe3rnedye KOHTPOIbOBaHE PaHHE HABAaHTAXKCHHsI, 3MCHIIICHHs 0OJTIO0, MOKpaiieHHs (QyHKIiT KyJIbpLIIoOBOro cynioba Ta HopMaJli3awito
OiomexaHiku xoxu. [Hrerparis IMU-ceHCOPIB 1 TeIEMOHITOPUHTY JI03BOJISIE 00’ €KTHBI3yBaTH JMHAMIKy BITHOBIEHHS Ta HIUBIIY-
QIIBHO KOPUTYBATH IHTEHCHBHICTh HaBaHTaKeHHs. HallOLmbmii pU3UK CTPYKTypHOTO MPOTPEeCyBaHHS 30epiracThcs y pasi JoKkaizarii
Hekposy JIC C-D ta 06’emy ypaxkenus >30%, mo o0IpyHTOBYE HEOOXiAHICT 0COOIMBO 00EPEKHOTO PEKUMY HABAHTAKEHHS y IIi€l
KaTeropii MarieHTiB.

KirouoBi ciioBa: aBacKyIsIpHHIA HEKPO3, IEKOMITPECisi TOJOBKU CTETHOBOI KiCTKH, (hi3WYHA Teparlis, TeJIEMOHITOPUHT, OioMe-
XaHIKa X0Iu, peadiiTamis.
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