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Resting-state functional magnetic resonance imaging:
features of statistical processing of ROl-analysis data
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ABSTRACT

BACKGROUND: In many works, to study intra- and inter-network connections, a method for constructing networks is used —
ROI-analysis (region of interest analysis). The conflicting results obtained when assessing brain connectivity using ROI-anal-
ysis can be explained by methodological differences associated with the statistical processing of fMRI data. In this regard,
it is relevant to conduct a study with a comparative assessment of various statistical methods of ROI-analysis in processing
resting state fMRI data.

AIM: to assess the functional connectivity of the main resting state networks of the brain using ROI-analysis using various
statistical approaches.

MATERIALS AND METHODS: We analyzed data from 15 resting-state fMRI studies of the brain of patients without neurological
and mental pathology. fMRI scanning was performed on a Phillips Ingenia 1.5 T scanner using a gradient echo-planar imaging
(EPI-BOLD) sequence. ROI-analysis was used to build networks. Statistical data processing was performed using methods:
functional network connectivity, randomization/permutation spatial pairwise clustering statistics, and threshold-free cluster
enhancement.

RESULTS: The number of connections between the structures of brain networks recorded using the method of functional net-
work connectivity is 280, spatial pairwise clustering — 186, threshold-free cluster enhancement — 182. An interesting fact is
that negative connections were identified only when using parametric statistics.

CONCLUSION: A comparative assessment of methods for statistical processing of fMRI data during ROI-analysis was carried
out. The functional network connectivity method based on multivariate parametric statistics turned out to be more informative
than randomization/permutation spatial pairwise clustering statistics and the method based on threshold-free cluster enhance-
ment. Despite the growing popularity in recent years of resting-state fMRI in the study of functional activity and connectivity
of the brain, there are no standardized algorithms for constructing networks of the brain.

Keywords: resting-state networks; resting-state fMRI; ROI-analysis; statistics.
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®yHKUuMOHaNbHasas MarHUTHO-pe3o0HaHCHasa ToMorpagus
B COCTOSSHUM NMOKOS:: 0COOEHHOCTU CTaTUCTUUYECKOMU
o6pabotku gaHHbix ROI-aHanu3a

LLI.K. Abaynaes, [1.A. Tapymos, K.B. MapkuH, A.A. YcTioxuHa

BoeHHo-MeauunHcKas akapemus, CaHkT-lMetepbypr, Poccus

AHHOTALMA

AxtyanbHocTb. Bo MHorux pabotax s MccnefoBaHWS BHYTPU- U MEIKCETEBbIX CBA3EM MCMOMb3YHT MeTo[, NOCTPOEHUS
HelipoceTeil — aHanu3 Ha 0CHOBe 30H MHTepeca. [poTMBOpeuMBbIe pe3ynbTaThl, NOAYYAEMbIE MPU OLEHKE KOHHEKTUBHOCTM
rOIOBHOrO MO3ra C MCMOSIb30BaHWEM aHak3a Ha OCHOBE 30H MHTEPECA, MOXHO 0OBACHUT METOLONIOMMYECKUMU Pa3fnym-
AIMU, CBA3aHHBIMU CO CTAaTUCTUHECKON 00paboTKOIM faHHbIX BYHKLIMOHANBHON MarHUTHO-Pe30HaHCHOM ToMorpaduu. B casa3m
C 3TUM aKTyanbHO MPOBEAEHWNe UCCEeA0BaHNUA CO CPABHUTENBbHON OLIEHKOM Pa3fMyHbIX CTaTUCTUYECKUX METOAO0B aHanM3a
Ha 0CHOBe 30H MHTepeca B 06paboTke AaHHbIX QYHKLMOHAIBHOW MarHUTHO-Pe30HAHCHOM TOMOrpadum B COCTOSHUM MOKOS.
Lienb uccnepoBaHus: oLeHUTb QYHKLMOHANbHYIO CBA3HOCTb OCHOBHBIX HEMPOCETEN MOKOS FOJIOBHOMO MO3ra Mpu aHanu3e
Ha OCHOBE 30H MHTEpeca C NPUMEHEHUEM Pa3fIMYHBIX CTaTUCTUYECKUX NMOLXOA0B.

Matepuansbl u MeTogbl. lpoBefeH aHanu3 faHHbIX 15 QYHKUMOHANBHBIX MarHUTHO-PE30HAHCHBLIX TOMOrpaduit B COCTOAHUU
MOKOS TOJIOBHOTO MO3ra MaLMeHToB De3 HEBPONOTUYECKON M NCUXMYECKONA naTtonorui. OyHKUMOHaNbHOE MarHUTHO-peso-
HaHCHOe uccnefoBaHWe BbinonHsanock Ha ckaHepe Phillips Ingenia 1,5 Tn ¢ ucnonb3oBaHWeM nocieo0BaTeNlbHOCTU Mpagu-
€HTHOM 3X0-MNIaHapHOW BU3yanu3aumu. [Ins nocTpoeHus HelpoceTen MPUMEHEH aHanu3 Ha OCHOBe 30H MHTepeca. Cratuctu-
YecKyto 06paboTKy AaHHbIX BbIMOMHAMM C MOMOLLbI METOL0B (QYHKLIMOHANBHOW CETEBOI KOHHEKTUBHOCTU, MPOCTPAHCTBEHHOM
MapHOM KacTepu3aLum, 0CHOBaHHOM Ha aHanu3e paHLoMU3aLmMK/NepecTaHoBKM, U yNyudLleHUs 6ecnoporoBoro Knacrepa.
Pe3ynbtatbl. KonnuecTBo cBA3E MeXy CTPYKTYpaMu CETel roIOBHOM0 MO3ra, 3aMKCUPOBaHHbIX NPU UCMOb30BaHUN Me-
Tofa PYHKLUMOHaNbHON CeTeBOi KOHHEKTMBHOCTH, paBHO 280, npocTpaHCTBEHHOM NapHOil KnacTepusaumnn — 186, ynyuie-
Hua BecnoporoBoro Knactepa — 182. UHTepecHbI (aKT 3aK/4aeTca B TOM, YTO OTPULLATESIbHBIE CBA3W BhISIBIEHBI TOJIBKO
NPy UCMO/b30BaHUM NapaMeTPUYECKOI CTaTUCTUKW.

3aksioyeHme. BeinonHeHa cpaBHUTENbHAA OLEHKA METOAO0B CTAaTUCTUYECKOW 00paboTKM AaHHbIX BYHKLUMOHANBHON MarHuUT-
HO-pe30HaHCHol ToMorpaduu Npu NPoBeLlEHMM aHaNM3a Ha OCHOBE 30H MHTepeca. MeTop, dYHKLUMOHANBHOM CETEBOM KOHHEK-
TUBHOCTW Ha OCHOBE MHOFOMEPHOM NapaMeTpUYECKO CTAaTUCTUKU OKa3ancs MHPOpPMaTUBHEE, YEM NPOCTPAHCTBEHHAsA NapHas
K/acTepu3aums, 0CHOBaHHas Ha aHann3e NepecTaHOBOK/PaHLOMM3aLUMK, U METOA, OCHOBaHHbINA Ha ynydlueHun becrnioporo-
BOr0 Kiactepa. HecMoTps Ha Bo3pacTaloLlylo B MOCAeAHWe roAbl NONYASPHOCTb PYHKLUMOHANbHOW MarHUTHO-pPe30HaHC-
HOI ToMorpadun B COCTOSIHUM MOKOS B UCCNEA0BaHUN (QYHKLUMOHANbHOW aKTUBHOCTW M KOHHEKTUBHOCTM FOSIOBHOIO MO3ra,
HeT CTaHLapTU3MPOBaHHbIX aNrOpUTMOB NOCTPOEHMUS €r0 HelpoCeTel.

KntoueBble cnoBa: HerpoceTun nokosi; ROI-aHanu3; ctatucTuka; PMPT B cocTosHUM NOKOS.
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ORIGINAL ARTICLES

BACKGROUND

Resting-state functional magnetic resonance imaging
(fMRI) is used to study the pathophysiology of diseases
associated with impaired functional brain activity [1-3]
by showing the degree of blood oxygen saturation in a
local area of the brain (BOLD signal). According to recent
research, pathological connectivity between resting neu-
ral networks may underlie various neurological and psy-
chiatric diseases [4, 5]. Resting neural networks refer to
spatially independent brain structures that are capable of
coordinated activations without specific tasks or stimuli
and involved in performing various cognitive functions;
detection, processing, and integration of internal and ex-
ternal stimuli; and mental processes [6, 7]. Modern neu-
robiological studies described eight main resting neural
networks [8-10]:

1. Passive mode network (DefaultMode): medial pre-
frontal cortex, posterior cingulate cortex/preclinical, and
inferior parietal lobe on both sides

2. Sensorimotor network (SensoriMotor): superior
(supplementary motor cortex of medial sections of fron-
tal lobes) and bilateral lateral (motor and sensory cortex
on both sides)

3. Visual network: medial, occipital, and lateral sub-
networks

4. Significance network (Salience): anterior cingulate
cortex, insula, rostral prefrontal cortex, and supramar-
ginal gyrus

5. Attention network (DorsalAttention): frontal visual
field and intraparietal sulcus

6. Executive control network (FrontoParietal): dorso-
lateral prefrontal and posterior parietal cortex on both
sides

7. Language network: inferior frontal gyrus and pos-
terior superior temporal gyrus on both sides

8. Cerebellar network: anterior and posterior cerebel-
lar lobes

Several studies used the neural network construc-
tion method for region-of-interest-based analysis (ROI-
analysis) to examine intra- and inter-network connectiv-
ity. Inconsistent findings in assessing brain connectivity
using ROI-analysis can be attributed to methodological
differences in statistical processing of fMRI data. To ob-
tain valid scientific data, reproducibility of results should
be established. The primary distinctions are evident in
selecting the statistical analysis method for neural net-
works.

The most commonly used methods for statistical
data processing in ROI-analysis are parametric statistics
based on functional network connectivity, nonparametric
statistics based on randomization/rearrangement analy-
sis (i.e., spatial pairwise clustering), and nonparamet-
ric statistics based on threshold-free cluster enhance-
ment [11].
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Currently, there are no scientific studies that apply
several statistical processing methods to one dataset.
Therefore, a study that includes a comparative evalua-
tion of different statistical methods for ROI-analysis in
the processing of resting-state fMRI data should be con-
ducted.

The present study aimed to assess the functional con-
nectivity of the primary resting brain neural networks in
ROI-analysis using various statistical methods.

MATERIALS AND METHODS

Fifteen resting-state fMRI studies of the brain from
the Department of X-ray and Radiology (with a course of
ultrasonic diagnostics) of the Military Medical Academy
were retrospectively analyzed. MR scans of patients
without neurologic and psychiatric pathology were se-
lected based on analysis results. Functional MR scanning
was performed using a Phillips Ingenia 1.5 Tesla scan-
ner in the MRI department. Resting-state fMRI images
were acquired using EPI-BOLD, with a repetition time (TR)
of 3000 ms, an echo time (TE) of 50 ms, a field of view of
250 mm, a flip angle (FA) of 90°, a matrix of 128 x 128,
a slice thickness of 4 mm, a slice gap of 0.6 mm, and
280 volumes. High-resolution T1-weighted structural
images were obtained using a 3D-TFE sequence with a
TR of 7.5 ms, a TE of 3.5 ms, an FA of 8°, a matrix of
256 x 256, and a slice thickness of 1.2 mm for volume 1.

The data were analyzed using neuroimaging software,
including MATLAB, CONN21a, and SPM 12 [12]. Prepro-
cessing involved functional alignment and unfolding, slice
synchronization correction, direct functional segmenta-
tion, and normalization in the Montreal Neurological
Institute space coordinate system. Further, functional
spatial smoothing was performed using an 8-mm-wide
Gaussian kernel. Outliers, which are BOLD signal arti-
facts, were identified using the ART toolkit if they differed
by more than 3 standard deviations from the mean im-
age intensity. To exclude false noise sources (e.g., physi-
ological), an anatomical component-based noise reduc-
tion strategy (aCompCor) was employed [13]. Finally, a
band-pass filter with a frequency window of 0.01-0.1 Hz
was applied.

Following all preprocessing procedures, ROI-analysis
was conducted to establish the functional connectivity
between neural networks in the brain. This was evaluated
by calculating correlations (using the Pearson correla-
tion coefficient) between the time series of BOLD signal
changes throughout the brain.

The following were used for statistical processing of
ROI-analysis data:

1. The functional network connectivity (FNC) method
is based on multivariate parametric statistics [14]. The
process begins by identifying the networks of inter-
est. Then, FNC analyzes all links between pairs of ROIs
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within and between networks by performing a multivari-
ate parametric analysis of the general linear model of all
connections included in each of these sets (clusters) of
links. To evaluate individual clusters, an adjusted p-val-
ue corrected for the expected false discovery rate (FDR;
Benjamini—Hochberg coefficient) at the cluster level
(p < 0.05) was used to select significant interconnect
sets. Additionally, an unadjusted p-value for the height
(connection level) threshold (p < 0.05) was utilized to
characterize the structure of individual connections with-
in each significant set.

2. The spatial pairwise clustering (SPC) method [15]
is a nonparametric statistic based on randomization and
rearrangement. The process begins with a matrix es-
timated using a general linear model. The networks in
this matrix are sorted either manually by the user (e.g.,
from an atlas) or automatically using a hierarchical
clustering procedure [16]. Then, a statistical parametric
map is determined using a height threshold (p < 0.001).
The suprathreshold regions that result define nonoverlap-
ping clusters. Each cluster is characterized by its mass,
which is the sum of the square of the F- or T-statistics
for all compounds within the cluster. These masses are
compared to the distribution of expected cluster mass
values under the null hypothesis. The null hypothesis is
numerically estimated using multiple iterations of ran-
domization/rearrangement of the original data. To evalu-
ate individual clusters, an unadjusted p-value at the clus-
ter level (p < 0.01) and a p-value adjusted for expected
FDR at the cluster level (p < 0.05) were used to select
only the significant clusters.

3. The threshold-free cluster enhancement (TFCE)
method [17] is a nonparametric statistic. Similar to SPC
analysis, TFCE starts with the entire matrix estimated
using a general linear model, with the networks sorted
either manually or automatically. Instead of defining

Visual.Lateral r
Visual.Lateral |

Visual.Medial
Visual.Occipital

SensoriMotor.Superior
DorsalAttention.FEF r
DorsalAttention.FEF |
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a parametric statistical map using a height threshold,
the analysis proceeds by computing the corresponding
TFCE score map, combining the strength of the statistical
effect for each connection with the size of all clusters.
The null hypothesis’'s expected distribution of TFCE va-
lues is then numerically estimated using >1000 itera-
tions of randomization or rearrangement of the original
data. A cluster level adjusted family-wise error p-value
(p < 0.05) is applied to select significant clusters.

RESULTS AND DISCUSSION

Based on the results of various statistical process-
ing methods, connectivity matrices that allow for the
evaluation of inter- and intra-network connections were
obtained (Figs. 1 and 2). The FNC method reveals that
the visual and SensoriMotor networks exhibit positive
connections with each other and with the DorsalAtten-
tion network and negative connections with DefaultMode
and FrontoParietal networks (Fig. 1). The DorsalAtten-
tion network displays positive connections with the Sa-
lience, visual, and SensoriMotor networks and negative
connections with the DefaultMode, FrontoParietal, lan-
guage, and cerebellar networks. The cerebellar network
has only one connection. The Salience network interacts
positively with the DorsalAttention, FrontoParietal, and
language networks. The language network is positively
functionally related to the Salience and FrontoParietal
networks and negatively related to the DorsalAttention
network. Moreover, the language network has connec-
tions with both direct and inverse correlation with the
DefaultMode network. The DefaultMode and Fronto-
Parietal networks are interconnected with the Dor-
salAttention, visual, SensoriMotor, and language net-
works. Additionally, the FrontoParietal network is linked
to the Salience network.

Visual: visual network;

DorsalAttention.IPS |
DorsalAttention.IPS r

SensoriMotor.Lateral |
SensoriMotor.Lateral r

—
L

SensoriMotor: SensoriMotor network;

163455

Salience.SMG r
Salience.SMG |
Salience.RPFC |
Salience.RPFC r
Salience. ACC
Salience.Alnsula r
Salience.Alnsula |
Language.pSTG |
Language.pSTG r
Language.IFG r
Language.IFG |

DorsalAttention: network of attention;
Salience: network for identifying significance;
Language: speech network;

== Cerebellar: cerebellar network;

Cerebellar.Posterior
Cerebellar.Anterior
DefaultMode.MPFC

DefaultMode: passive mode network;
FrontoParietal: executive control network

DefaultMode.PCC
DefaultMode.LP r
DefaultMode.LP |

FrontoParietal.LPFC r
FrontoParietal.PPC r
FrontoParietal.PPC |

FrontoParietal. LPFC |

Fig. 1. Connectivity matrix using the method of multivariate parametric statistics based on functional network connectivity (FCN)
Puc. 1. Matpuuia KOHHEKTMBHOCTY NPy UCMO/b30BaHMM METOLLA MHOFOMEpPHOI NapaMeTpUYECKON CTaTUCTUKYW Ha OCHOBE (YHKLMOHANBHOI

ceTeBoil KoHHeKTMBHOCTH (FCN)
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Visual.Lateral r Visual.Lateral r
Visual.Lateral | Visual.Lateral |
Visual.Medial Visual.Medial
Visual.Occipital Visual.Occipital
SensoriMotor.Superior SensoriMotor.Superior
DorsalAttention.FEF r DorsalAttention.FEF r
DorsalAttention.FEF | DorsalAttention.FEF |
DorsalAttention.IPS | DorsalAttention.IPS |
DorsalAttention.IPS r DorsalAttention.IPS r
SensoriMotor.Lateral | SensoriMotor.Lateral |

SensoriMotor.Lateral r 163455 SensoriMotor.Lateral r 103504
Salience.SMG r Salience.SMG r
Salience.SMG | Salience.SMG |
Salience.RPFC | Salience.RPFC |
Salience.RPFC r Salience.RPFC r
Salience.ACC Salience. ACC
Salience.Alnsula r Salience.Alnsula r
Salience.Alnsula | Salience.Alnsula |
Language.pSTG | Language.pSTG |

Language.pSTG r LN | 0 | El e Language.pSTG r ieane
Language.IFG r E‘ Language.IFG r
Language.IFG | _] qj Language.IFG |
Cerebellar.Posterior Cerebellar.Posterior

Cerebellar.Anterior Cerebellar. Anterior EP

DefaultMode.MPFC
DefaultMode.PCC
DefaultMode.LP r
DefaultMode.LP |

FrontoParietal.LPFC r
FrontoParietal.PPC r
FrontoParietal. PPC |

FrontoParietal. LPFC |

m dp
a

DefaultMode.MPFC
DefaultMode.PCC
DefaultMode.LP r
DefaultMode.LP |

FrontoParietal. LPFC r
FrontoParietal. PPC r
FrontoParietal. PPC |

FrontoParietal. LPFC |

]

Visual: visual network; SensoriMotor: SensoriMotor network; DorsalAttention: network of attention;
Salience: network for identifying significance; Language: speech network; Cerebellar: cerebellar network;
DefaultMode: passive mode network; FrontoParietal: executive control network

Fig. 2. Connectivity matrix using non-parametric statistics methods based on: @ — randomization/permutation spatial pairwise

clustering (SPC); 6 — threshold free cluster enhancement (TFCE)

Puc. 2. Matpuua KOHHEKTUBHOCTU NPW UCMOMb30BaHUM METOAO0B HeNapaMeTpUYecKOon CTAaTUCTUKM Ha OCHOBE: 0 — aHanu3a paHfoMmu3a-
Lmu/nepecTaHOBKW — MPOCTPaHCTBEHHas napHas knactepusaums (SPC); 6 — ynyywenns 6ecnoporosoro knactepa (TFCE)

Table. Connectivity of brain networks using nonparametric statistics methods
Ta6nuua. KoHHEeKTMBHOCTb HelipoceTei roI0BHOTO MO3ra Mpu UCMOJb30BaHUN METOA0B HeMapaMeTpUyeCKon CTaTUCTUKK

Resting neural networks SPC

TFCE

DorsalAttention,
Language,
FrontoParietal

Salience

DorsalAttention,
Language

Language

Salience,
FrontoParietal

Salience

Cerebellar

FrontoParietal -

Cerebellar,

SensoriMotor,

FrontoParietal

DorsalAttention,
Language,

DefaultMode

DefaultMode

The nonparametric statistical methods applied re-
vealed that the visual, SensoriMotor, and DorsalAttention
networks do not have any connections with the Default-
Mode and FrontoParietal networks (Fig. 2). Furthermore,
the DorsalAttention network does not have any connec-
tivity with the language and cerebellar networks. Finally,
the DefaultMode network is only connected with the
FrontoParietal network. The networks described above
have identical connectivity at SPC and TFCE. However, in
the other networks, the results differed (Table 1).

The FNC method recorded 280 connections between
brain network structures, whereas SPC and TFCE showed
186 and 182, respectively. Negative correlations were
only found when parametric statistics were used (Fig. 3)
and are significant as they indicate the suppression
of one network while activating another. The negative

DA https:// doi.org/ 1017816/ rmmar623485

correlation of networks is supported by the increasing
popularity of the triple network model theory [5].

Several studies of brain neural networks did not
specify the statistical processing method used. Di-
vergent results of resting-state fMRI data may be re-
lated to different methodological approaches. The pres-
ent study demonstrated that the choice of a statistical
method for a single dataset significantly affects study
results.

Although parametric statistics reveal a greater num-
ber of relationships, whether they have an advantage
over nonparametric methods is unclear. Further research
is warranted to determine the information these methods
provide in intergroup processing, particularly when com-
paring fMRI data between patients with any pathology
and controls.
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Fig. 3. Spatial image of the functional connections of the resting state networks of the brain using processing statistics methods:
a, 2 — functional network connectivity (FCN); 6, d — randomization/permutation spatial pairwise clustering (SPC); 8, e — threshold free

cluster enhancement (TFCE)

Puc. 3. lNpoctpaHcTBeHHoe n3obpakeHne QyHKUMOHAMbHBIX CBA3EH HerMpoceTel NOKOSA rof0BHOrO Mo3ra Mpu UCMoMb30BaHUM METO/0B
CTATUCTUKN 00paboTkU: @, 2 — QYHKUMOHaNbHaA ceTeBas KoHHeKTUBHOCTb (FCN); 6, 0 — aHanu3 paHaoMu3aLmm/nepecTaHoBKN —
MPOCTPaHCTBEHHas NapHas knactepusaums (SPC); 8, e — ynydiwueHne becnoporosoro Knactepa (TFCE)

CONCLUSIONS

Resting-state fMRI has become increasingly popu-
lar for studying the functional activity and connectivity
of the brain. However, there are currently no standard-
ized algorithms for constructing neural networks. Vari-
ous methods are available for analyzing the functional
integration and segregation of the brain, each of which
provides unique information. Remarkably, each method
has its distinctions in statistical data processing.

The use of multivariate parametric statistics in the
FNC method enables the identification of a greater num-
ber of functional relationships compared to nonparamet-
ric methods. This method is particularly useful in identify-
ing links with negative correlation. Our study determined
that SPC based on randomization/rearrangement analysis
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AHHOTALMA

AkTyanbHocTb. EauHMuHble HykneoTuaHble nonmMopdusmbl K76T (A403627C), S1034C (A960989T) u S108N (G748410A)
accoUMMpoBaHbI C JIEKapCTBEHHON PE3UCTEHTHOCTbIO BO30YAUTENEl TPOMMYECKON Mansipii K MeIOXUHY, XJIOPOXUHY, NMpUMe-
TaMUHY U UX MPOU3BOAHBIM. 3TV MyTaLMM CBA3aHbl C U3MeHeHUEM CTPYKTYpbl reHoB PfCRT v PAMDR1 Plasmodium falciparum.
Lieno uccneposanus. Paspabotka cnocoboB mMaeHTUOMKALMM eOMHUYHBIX HYKITEOTUAHbLIX MOAMMOpGhU3MOB, MPUrofHbIX
ONS PaHHEN AVarHOCTUKYW NIeKapCTBEHHO YCTOMYMBLIX POPM TPOMMUECKOI Manspuu.

Pe3ynbtatbl. [11s BuisBneHus nonmMopduama K76T (A403627C) paspaboTaH MeTo[, Ha OCHOBE aHanM3a [UMH PeCTPUKLIMOHBIX
(parMeHTOB C MCMO/b30BaHUEM 3HAOHYKIeasbl Apol. Mpy 3TOM KpuTEpUEM YCTOWYMBOCTM MapasuTOB K XJIOPOXUHY CIIYXUIO
nosiB/ieHNe Ha anexkTopdoperpamMme oaHoro 63Haa 145 bp. Ero paspenenue Ha nBa dparMenTa (98 n 47 bp) cBuaeTenbCTBOBa-
710 0 HEM3MEHEHHOM TeHOTUNE BO30YAMTENEN U COXPaHEHUM UX NIEKapCTBEHHOM YyBCTBUTENBLHOCTH. Mpu pa3paboTke cucTeMbl
Ans obHapyxeHus S108N (G748410A) ucnonb3oBanach 3HA0HyKeasa Bsell. B aToM cnyyae Npu3HaKoM MyTaHTHOTO FeHOTM-
na Bo30yauTesen ClyXuno nosiBneHue Ha anektodoperpamMme eamHudHoro 63Haa 507 bp. O HeMsMeHeHHOM reHoTune U co-
XpaHeHUW JIeKapCTBEHHOM YyBCTBUTENBHOCTY M1a3MOAMeB CBUAETENLCTBOBANO MosiBieHMe AByx dparmeHToB (323 n 184 bp).
[Ins naentudmkaummn nonumopdusma A > T B reHe PMDRT B nosuumm 960989 npeanoeHo UCMoNb30BaTb TEXHOMOMIO MO-
JIMMEpPa3sHON LIeMHOW peakumn ¢ ABYMS annenb-creunduyHbIMU npaiMepamu, OLUH M3 KOTOPbIX CITYKWT ANS BbiSBNEHUS
annens AMKOro TMna, Apyrod — LA MyTaHTHOrO reHoTuUna. AMnanduumMpyeMelin gparmMeHT reHa PAMDRT copepuT nocne-
posatenbHocTv 1034-ro KogoHa. B 3aBucumocty ot reHotuna Plasmodium falciparum. BymyT nonyyeHsl dparmenTsl 261 bp
C O[LHUM W3 annenb-cneuuduyHbIX npaimMepoB.

3akuitoyeHme. Vicxons U3 aHanmsa nonyyeHHbIX JaHHbIX, OblM pa3paboTaHbl KpUTepun ANs OLIEHKM JIEKApCTBEHHOW YCTON-
umBoctu P. falciparum. Tannotunbl K76T (63Ha 145 bp), S1034C (63Ha 262 bp ¢ npsMbiM npaiivepoM S1034C-F2) cnyxar
NpU3HaKaMW OTHOCUTESTbHOW YCTOMYMBOCTW BO30yauMTENEH K XNOPOXMHY, MEDIOXMHY W UX NPOU3BOAHLIM. [10N0KMTENbHBIE
pe3ynbTaThbl 00cnenoBaHua Ha rannotun ST08N (6anabl 323 n 184 bp) cnenyeT paccMaTpuBaTh Kak NPU3HAK CHUMKEHWUS YyB-
CTBUTENIbHOCTU K NUpUMeTaMUHy. PaspaboTaHHble METOLAMKM MOrYT NPUMEHATLCA B KIIMHUYECKOM NPAKTUKE, @ TakKe B LieNax
3MMAEMUOTUYECKOT0 MOHUTOPHHTA.

KntoyeBble cnoBa: annenb-creuuduyHble npaimepsl; K76T;, PfCRT; PfDHFR; PfMDRI; Plasmodium falciparum; TLP;
PECTPUKLMOHHBIN aHanus; S1034C; S108C; Tponnyeckas Mansapus.
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ABSTRACT

BACKGROUND: The drug resistance of tropical malaria pathogens to mefloquine, chloroquine, pyrimethamine and their deriva-
tives is associated with three single nucleotide polymorphisms: K76T (A403627C), S1034C (A960989T) and S108N (G748410A).
These mutations are linked to changes in the structure of the PfCRT and Pf/MDR1 genes of Plasmodium falciparum.

AIM: Develop methods for identifying single nucleotide polymorphisms that are suitable for early diagnosis of drug-resistant
forms of tropical malaria.

RESULTS: A method was developed based on restriction fragment length analysis using Apol endonuclease to detect the K76T
polymorphism (A403627C). The criterion for determining parasite resistance to chloroquine was the appearance of a single
145 bp band on the electropherogram. The genotype of the pathogens remained unchanged and their drug sensitivity was
preserved, as indicated by the separation of two fragments of 98 and 47 bp.

A system for detecting S108N (G748410A) was developed using the Bsel/ endonuclease. The appearance of a single 507 bp
band on the electropherogram indicated the mutant genotype of the pathogens, while the appearance of two fragments
(323 and 184 bp) indicated an unchanged genotype and preservation of drug sensitivity of plasmodiae.

To identify the A > T polymorphism in the Pf/MDR1 gene at position 960989, polymerase chain reaction technology will be used
with two allele-specific primers. One primer will detect the wild-type allele, and the other will detect the mutant genotype.
The amplifiable fragment of the PfMDRT gene contains sequences of the 1034th codon. Depending on the P. falciparum geno-
type, 261 bp fragments will be obtained with one of the allele-specific primers.

CONCLUSION: Criteria for assessing drug resistance of P. falciparum were developed based on the analysis of obtained data.
Haplotypes K76T (band 145 bp) and S1034C (band 262 bp with the direct primer S1034C-F2) serve as indicators of the relative
resistance of pathogens to chloroquine, mefloquine, and their derivatives. Positive results of examination for haplotype S108N
(bands 323 and 184 bp) should be considered as a sign of decreased sensitivity to pyrimethamine. The developed methods can
be used in clinical practice and for epidemiological monitoring.

Keywords: K76T; PCR; PfCRT; PfDHFR; PfMDR1; Plasmodium falciparum; S1034C; S108C; tropical malaria.
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W HTIE LGP, — G F5 1 e A i ZE I 24 74
HIPfCRT (A>C) « PfMDR1 (A>T) FIPfDHFR (G>A) A
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e

WiE. B HERZ AMEKT6T (A403627C) . S1034C (A960989T) FIS108N (G748410A) 5 HRAs =y A4
X F R . . L g e N AT AV 25 G, X B RAR 5 5 I U PCCRTAIP FMDR 1 2%
Rl 45 M AR A k.

AW TR H )T R E A 12 Wi 25 28015 90 5 1 SR IR 22 A I 58 T vk o

SR, N TRKTeTZ M (A403627C) , HFk 12T Apo T R4 2 P9 UG PR il 14 B B A B 0 A i v
P dUH G T 24 TR AR A AE BRI B B — N 145bp 265 o B2 B R AN BE (98F147 bp)
A3 R AR 1 JE DR B0 OO, AR R T X 25 B BB . Bse L TN DI H T I & —FiAZ IS 108N
(G748410A) I R G0, EXFEM T, HIKE EHBL—507 bpFl) 47 42 05 JR A 58 4% 3 IR 7Y () b
PN B (32371184 bp) I H B BHIE R B SE R AL VA oA, JRARFF T X 29 sUsk v . e
PEMDRIZEK 2 9609890L A > TZZAME, FUUH A B I N FE A, 8 FH P b S5 57 22 R R S 1k 5 |
W, Forh R TR A B AR LR, S —Rh A AN SR AR S R A . PEMDR 1S R T 9 38 A B
1034 R T A o AR AR STt SR HR ) 2 (R R, A ) O A — A S 6 5 R AR S 2 5 ) ] 3R 45261 bp
B

S, (EXTHTEERHEAT AT R ERE B, FRATH E 7 VAL % M R U 2P B b . B A A
K76T (145 bpZ&ify) « S1034C (B 54 S1034C-F2[1262 bpZ&iy ) B E A R ARG S . F 4
HATAEYIFIXS N 25 PE bR & . STOSNELA% BRI fr BHAE 25 R (323 F1184 bp2&air) MEMAN AR £ s ng
BURMEBFR bR G BT R 7R R vT B IR PR SE R, ] BT AT 24 Ml

R LAIENFF RS Y: K76T; PECRT; PEDHFR; PEMDRL; SBiHJefiih; PCR: S1034C; S108C
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OPTHATTBHBIE MCCTTE[IOBARMA

AKTYAJIbHOCTb

JlekapcTBeHHas ycTonMumMBOCTb BO3byauTEnei Tponuye-
CKOM Mansipuv SIBNsieTcs cepbe3Holi mpobneMoii B bopbbe
€ 3TuM 3aboneBaHueM. OHa cBs3aHa C BbICOKOM nponudepa-
TUBHOI aKTMBHOCTbIO NapPa3nTOB, a TaKKe C U3MEHUMBOCTbH
reHoMa Nnnia3MofIMeB, KOTopasi NPOSBASETCS B MyTaLMsX BHY-
TPW reHETMYECKOro MaTepuana.

MyTauum B reHax, OTBETCTBEHHbIX 3@ CTPYKTYpY TpaHc-
nopTHoro 6esika MeMbpaHbl MULLEBAPUTENTLHOM BaKyoJIH,
ABNAIOTCA OAHOW W3 NPUYMH (OPMUPOBAHNA YCTOAUMBOCTU
K OeWCTBMIO XJIOPOXWHA, MedIOXMHA, XMHUHA U XUHWULWHA,
KoTopble 10 He,aBHero BpeMeHU Hanbosiee 4acTo NpUMeHs-
JINCb B NleYeHnn pa3nuyHbix Gop Manapum [1, 2].

leHbl PfMDRT v PfCRT KoompytoT CTPYKTYPY TpaHCMopT-
Horo 6efika, KOTOPbIN MrpaeT BayKHYK posib B NpoLieccax 0b-
MEHa BELLLECTB BHYTPM KIETKW NapasuTa. MyTaumm B 3TuX re-
Hax, Hanpumep (A > C) B reHe PfCRT u (A > T) B reHe PfMDR],
MOryT NPUBOAUTbL K BbIBOAY MeTabonuTOB JIEKApPCTBEHHbIX
MpenapaToB M3 KIETKM, YTO CHUKAET UX KOHLIEHTpaLMIo U oc-
nabnset aQHEKTUBHOCTL JieUeHMS.

Ewe opHa MyTaums, KoTopas MOXET BAMATb Ha 3-
(EeKTMBHOCTb NPOTUBOMANSPUAHBLIX NpenapaToB, CBA3aHa
¢ reHoM PfDHFR. 3ToT reH oTBe4yaeT 3a CWUHTE3 BaHOro
(hepMeHTa, He0BX0AMMOr0 AN CUHTE3a HYKIEMHOBbLIX KUC-
70T ManspuitHbiMKM masMoguamu. [lokasaHo, 4To MyTa-
unsa (G > A) MOXKeT YMeHbLUUTb YyBCTBUTENTBHOCTb NapasuToB
K NMUPWUMETaMMHy, KOTOpbI [0 HACTOALLEro BpeMeHW npu-
MEHSIETCS B KOMIJIEKCHOM JIEYEHUM TAXKENbIX (OPM Manspum
[3-6].

NneHTnduKaums MyTaumi B reHax napasuToB 4acTo npo-
BOAMTCS C NMOMOLLbIO NOSIMMEPA3HOI LIEMHOM peakumm Ha oc-
HOBe annesnib-crneuuduyeckux npaiMepoB UM aHanu3a AjMH
PecTpUKLUMOHHBLIX dparMeHToB (RFLP). 3ToT MeTog, ocobeHHo
3 deKTMBEH MpY NMPOBESEHNN AMMAEMUONOTMYECKUX UcChe-
poBaHui [7, 8].

OpHaKo Ans uX LWMPOKOro MPUMEHEHNS B NMPaKTUKE HYX-
Hbl CTaHLApPTM30BaHHbIE MPOTOKOMbI UcciefoBaHus. OnbiT
MOKa3bIBaeT, YTO TOYHOCTb M JOCTOBEPHOCTb Pe3yNbTaToB
3aBUCAT OT KayecTBa MCMosb3yeMoro 0bopyaoBaHns u pe-
aKTMBOB, YTO CO3JaeT ONpefesieHHble TPYAHOCTU. B cBA3m
C 3TUM BaXKHOW 3ajaven ABNsSeTCA pa3paboTka METOAMKM
Ans obHapyXKeHWs MapKepoB J1IeKapCTBEHHOM YCTOWYMBO-
ctn B reHax PfCRT (A > C), PAMDR1 (A > T) u PDHFR (G > A)
[9-12].

3JT1a MeToaMKa byaeT noniesHa An1s OLEHKW 3P deKTUBHO-
CTU OCHOBHbIX MPOTMBOMAIAPUAHBIX NPENapaToB U KOHTPONS
pacnpocTpaHeHUs JIEKApCTBEHHOM YCTOWYMBOCTW TpoOMKYe-
CKOW Manapuv B XO4e 3NWLEMWUONOrMYeCKOro Hag3opa 3a
ManspuiHON UHGEeKLMe.

Llens uccnedosaHus — paspaboTtatb crnocob apdek-
TUBHOW WOEHTUGUKALMA eAMHUYHBIX HYKIEOTUAHBIX MOu-
MopduamoB reHoB PfCRT (A > C), PfMDR1 (A > T) u PfDHFR
(G > A) Ha ocHoBe annenb-cneuuduyHoii MNMLUP 1 MeTopa pe-
CTPUKLMOHHOIO aHanm3a.

Tom 43N0 1, 2024
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V138ecTua Poccuiickonm
BOCHHO-MEAVILIHCKON aKaaeMum

MATEPUAJIbl U METO/bI

MpobonoaroToBka. B xope noarotoBku 0bpasuoB Kpo-
BM Ans aHanusa [JHK Beigensnack cTaHAapTHO Npy NOMOLLY
cMec, CoaepKalLen peHon-xnopogopm [13].

MNpaitMepsbl. [Ins pa3pabotku npaiimepos ans MNLP uc-
nonb3oBanacb nporpamma «BLAST» B coyeTaHum ¢ basamu
BaHHbix Plasmodium falciparum (nanee P. falciparum) 3D7
assembly, a Takke NCBI — NC 004326.2.

3HpoHYyKeasbl pecTpUKUMK. [ng onpeneneHus onTu-
MaJbHbIX H[0HYK/ea3 PeCTPUKLUMM ANS FeHOTUMMPOBaHUS
P. falciparum 6bin npoBeaeH moabop B CneuManuavpo-
BaHoii base pectpuktas NEBCutter (https://nc3.neb.com/
NEBcutter/).

Amnnudukaumua JHK. MonumepasHas uenHas peakums
nposoaunack Ha amnandukatope BioRad C1000. PeakumoH-
Has CMecb COCTOsa M3 [eNOHU3MPOBaHHOM BOAbI (8 MKN),
5X ScreenMix-HS (3A0 «EBporeH», Poccus) — 2,5 MKn,
NpAMBIX 1 0bpaTHbIX npakimMepoB (no 0,5 Mk, 20 MKM) 1 Ma-
Tpuubl BolaeneHHoi JHK (1 Mkn). Kaxapii MHrpeaueHT bbin
[,00aBneH B ONTUMANbHOM KONMYECTBE A4S AOCTVKEHNS -
dektuBHOM amnandmkaumm JHK.

[ina [ocTUKEHNA MaKCMManbHOW cneundrUyYHOCTM 1 3¢-
dektuBHocTM amnnndukaumm OHK 6binu mHavBMAoyansHo
HaCTPOEHbI MapaMeTpbl LMKI0B aMnanduKauum, a UMeHHO
Temneparypa M AfUTeNbHOCTb HayanbHOW M OCHOBHOW [e-
HaTypaLumK, OTKWra npalMepoB, OCHOBHOW M QUHaNbHON
anoHraumu. [na paspeneHus NpofyKTOB aMminduKaumu
ucronb3oBancs anexktpodope3 Ha 1,5 % araposHoM rene.
[ins co3paHnsa rens ucnonb3oBanack arapo3a, pa3BefeHHas
B TAE 6ydepe, ¢ nobasneHnem SYBR Green I. [pu nomoLum
CTaHAapTU3MpPOBaHHbIX MapkepoB aavH [HK onpegensnuce
pa3Mepbl aMnInduumMpoBaHHbix yyactko [JHK. Pesynbtatsl
anekTpodope3a bbian 3aPUKCUPOBaHBI C MOMOLLLbH CUCTEMBI
renb-AoKyMeHTauum GelDoc Go (Bio-Rad).

Knunuyeckuin matepuan. B kauectse uccneayembix 06-
Pa3LoB MCMOJb30BaNMCh KOJEKLUMOHHbIE NpenapaTthbl KpoBYU
D0bHBIX TPONMYECKOW Mansapuei, cobpaHHble COTPYAHUKaMU
Kadenpbl 6uonorum BoeHHO-MeAMLMHCKON aKageMumn
umeHn C.M. KupoBa B pasnuyHble rofbl Ha TepputopuUw
Adpuku, HOro-BoctouHon Asum n Okeanun. 3o no3sonmmio
ajanTupoBaTb pa3pabaTbiBaeMble AMarHOCTUYECKME CUCTe-
Mbl MPUMEHUTESNIBHO K Pas3fMYHbIM LITaMMaM MafsipuiHbIX
MnnasMoaueB C Y4eTOM 0COBEHHOCTEN UX reHoMa.

PE3YJIbTATbI

MyTtaumsa (A > C) (K76T) npepctaBnsieT coboit 3amMeHy
afleHWHa Ha LMTO3WH B MEpBOM HyKNeoTuae 76 Tpunneta
reHa PfCRT. 310 NpUBOAMT K MU3MEHEHWIO aMUHOKMCIIOTbI IN3M-
Ha Ha TPEOHMH B NOCNeA0BaTENbHOCTY TPAHCMOPTHOO beska
BHYTPeHHel MeMbpaHbl P. falciparum [14]. Ons onpefenexus
3TOM MyTaumn ucnosb3oBanacb TexHnka RFLP. B npouecce
MOMCKa NOAXOAALLEro yyacTKa B reHOMe napasuTta ¢ MyTa-
umeir (A >C) ons npoBefeHUs PeCTPUKLMOHHOMO aHanu3a
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Puc. 1. Mecra paspe3sa Apol n MluCl amnamnkona 145 bp (https://nc3.neb.com/NEBcutter/prj/PFCRT_K76T)
Fig. 1. Apol and MluCl cut sites of the 145 bp amplicon (https://nc3.neb.com/NEBcutter/prj/PFCRT_K76T)

Umucy

5-TGTGCTCATGTGTTTAAACTTATTTTTAAAGAGATTAAGGATAATATTTTTATTTATATTTTAAGTATTATTTA
TTTAAGTGTATGTGTAATGAATAATAATTITTTGCTAAAAGAACTTTAAACAAAATTGGTAACTATAGTTTTG-3

Puc. 2. AMnnnduumMpoBaHHbIA hparMeHT reHa. CaifT pecTpuKLMM 3HAOHYKNeasbl Apol HaxoauTcs B nosuumm 76-ro KopoHa reHa PCRT.
MecTa paspesa dparmenTa [JHK, 0bycnosneHHble 3TUM caliToM PecTpuKLMM, 0603HaueHbl cTpenkamu. KopoH 76-ro dparmenta reHa PfCRT
BbIJeNeH NOAYEPKUBAHUEM

Fig. 2. Amplified gene fragment. The restriction site of the Apo/ endonuclease is located at position 76 of the PfCRT codon. The DNA arrows
indicate fragment cut sites caused by this restriction site. The 76" codon of the PfCRT gene fragment is underlined

1
5'...ATGAATAA Y MATTTTTGCTAA...3'
4

Puc. 3. YuacTok reHa PfCRT, conepxalumit 76-i konoH v cait pectpukumm Acs/ (Apol). Touka 1 — 76-i TpunneT reHa PfCRT, Koavpyto-
LUMIA IU3UH (BUKMIA annesib) UK TPEOHUH (MyTaHTHBIN ansesb) B CTPYKType TPaHCMOPTHOro Oefika BHyTpeHHe! MeMbpaHbl P. falciparum.
Touka 2 — MecTo aeiicTBUS 3HAOHYKNeasbl Acs! (Apol) B reHe PfCRT. Touka 3 — BTOpOM HYKNeOTUA 76-ro KofoHa (B AaHHOM crydae
afieHunH). Touka 4 — caiiT pecTpuKumMmM 3HLoHyKneasbl Acs/ (Apol)

Fig. 3. Location of the PfCRT gene containing the 76" codon and the Acs/ (Apol) restriction site. Point 1 — the 76" triplet of the PfCRT gene
encoding lysine (wild type allele) or threonine (mutant allele) in the structure of the inner membrane transport protein of P. falciparum.
Point 2 — is the site of action of the Acs/ endonuclease (Apol) in the PfCRT gene. Point 3 — the second nucleotide of the 76" codon

(in this case adenine). Point 4 — restriction site of the Acs/ endonuclease (Apol)

50bp

100bp

150Dy

Puc. 4. 3nextpocdoperpamMma pesynbtatoB PCR no BbiseneHnio MyTaumum (A > C) B reHe PfCRT (3HpoHykneasa Apol) (1 — Mapkep anuH
(parMeHTOB; 2-5 — 0TpULLATESIbHbIN KOHTPOJIb; 6—8 — AMKWI reHoTMn nnasMoaus (A); 9 — AWKMA U MyTaHTHBIA reHoTunbl (A > C)
Fig. 4. Electrophoregram of PCR results on detection of mutation (A > C) in PfCRT gene (Apol endonuclease) (1 — marker of lengths
fragment length marker; 2-5 — negative control; 6-8 — wild plasmodium genotype (A); 9 — wild and mutant genotypes (A > C)

Hawnacb TONMbKO OAHa MOAXOAALWAs napa cneunduye-
ckux npaiimepos: K76T-F: 5'-TGTGCTCATGTGTTTAAACTT-3'
(21 nykneotnp) n K76T-R: 5'-CAAAACTATAGTTACCAATTTTG-3'
(23 HykneoTnpa). PasMep paccMatpuBaeMoro yyactka JHK,
noanexaiiero amnamdukaumm, coctaBnseTt 145 Hykneo-
TMaoB. [lpaiiMepbl, NpUMeHsEMbIE AN 3TOM Lienu, He 06-
napanT CcneuuduUHOCTLI0 K FeHOMY YefloBeKa M ApYyruM
M3BECTHbIM OpPraHM3MaM, 4YTO WCKIIIYAeT BO3MOXHOCTb
Kpocc-peakuuu. lpu Bbibope pecTpuKTasbl Ans BbisiB/e-
Hua myTauum (A > C) bbim 0bHapyXeHbl calTbl ABYX 3H-
AoHykneas: Apol (5'-RTAATTY-3'; 3'-YTTAAIR-5') u MluCl
(5'-TAATT-3'; 3'-TTAAL-5'). Mpmn 3toM Apol uMena Tonb-
KO OfMH CalT PecTpUKLMM B Npejenax anampuumpyeMoro
yyacTKa, B To BpeMsi Kak MIuCl — 2. TaKk KaK pecTpuKTasa
Apol, B oTamumne ot MluCl, He UMeeT ApYrux TOYEK PECTPUK-
LMW, NOMUMO MyTaHTHOrO yyacTka 145 bp, 3to npusogut
K 0bpa3oBaHuMio ABYX GparMeHToB B renie (puc. 1).

MoatoMy B fanbHeiwein pabote Apol ucnonb3oBanacb
C Lenbio BbiseneHns MyTaumm (A > C) (puc. 2).

06nacTb feicTBus 3HL0HYKNeasbl Apol coaepxut 76 Tpu-
nnet reHa PfCRT ToNbKo B Cllyyae HEM3MEHEHHOrO reHoTUNa
P. falciparum (puc. 3).
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OparmeHT reHa PfCRT sBnsetcs amMnanduuupyeMbiM
1 COLEPUT OfIMH NOKYC, COOTBETCTBYHOLUMIA CAlTy PECTPUK-
umn Apol, BKNloyaloLLieMy nocnefoBaTenbHOCTb KOAOHA 76.
B cnyyae ovkoro reHotMna nnasMogmeB amMnanMbuumMpoBaH-
Hblii dparMeHT JHK (145 bp) paspesaetca Ha aBa pparMeHTa
(98 v 47 bp), a npu MyTaummn B 76-M KOAOHE Y4aCTOK [LJIMHON
145 bp ocTaetcs HensaMeHHbIM. CKOHCTpYMpOBaHHas cucTeMa
Ans BblsBneHus Mytauum (A > C) 6bina npotecTupoBaHa Ha
KiMHU4eckoM Matepuane. lpu 0bcnefsoBaHUM KOHTPOSbHBIX
Npob NOKHOMONOXKUTENbHbIE Pe3ynbTaThl OTCYTCTBOBASA.

MeToauka nokasana cnocobHoCTb pacno3HaBaTh pasnuy-
Hble WTaMMbl P. falciparum, nonyyeHHble U3 NpenapaTos Kpo-
BM pa3HbIX NaLMEHTOB, YTO NOATBEPIKAAETCA KIIMHUYECKUMM
HabntopeHnamu. 310 aenaeT pa3paboTaHHy METOAMKY Nno-
TEHUMaNbHbIM UHAMKATOPOM JIEKApPCTBEHHOM YCTOAYMBOCTH
napasutos. [lanbHelluee MCCNeA0BaHNE U NMPUMEHEHME 3TOM
CUCTEMBI MOTYT BbITb MONE3HbI B AMArHOCTUKE W KOHTpOJIe
3 PEKTMBHOCTM NeYeHNs MansapuitHon MHGeKLMK (puc. 4).

MyTauus (A > T) (S1034C) B reHe PfMDR1 xapaKtepusy-
eTCs 3aMeHoMn nepBoro Hykneotuaa 1034-ro KogoHa ¢ age-
HWHA Ha TUMMWH. B pesynbTaTe 3TOr0 M3MEHEHWUS aMUHO-
KMC/OTa CEPUH 3aMEHSIETCA Ha LMCTEMH B CTPYKType benka
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Tabnuua 1. 0bpaTHble NpaiiMepbl, BKIKOYalOLLME NOCIeL0BaTeNbHOCTb KOfoHa 1034

Table 1. Reverse primers that include the sequence of codon 1034

Ne HykneoTnaHas nocnenoBaTenbHoOCTb Pa3smep (bp) | AmnaukoH (bp)
1 5'-TCCACCATCATCTCTTACATCAA-3' 23 261
2 5'-ACCTGTTTCTCCAACGATTGC-3' 21 411
3 5'-TGCAGATCCAGATTGGTTTGA-3' 21 579

Tabnuua 2. MpaiiMepbl ans naentudmkaumm SNP (A > T) MeTooM annenb-cneumduyHon MLP

Table 2. Primers for SNP (A > T) identification by allele-specific PCR

HasBaHue | HykneoTugHas nocnefoBaTeNibHOCTb | Pasmep (bp) | HasHaueHue npaimepa
S1034C F1 5'-TGCAGCTTTATGGGGATTCA-3' 22 MpsiMoi NS HEM3MEHEHHOTO (AMKOro)
annenst
S1034C F2 5'-TGCAGCTTTATGGGGATTCT-3' 22 lpsaMoii Lns MyTaHTHOrO annens
S1034CR 5'-TGTTGTTGCCTGAGCTGTAGT-3' 21 0bpatHbIi
Ta6nuua 3. Anroput™ 1CMoNb30BaHWs NpaiMepoB Ha Tanax aMnaMuKaLmu
Table 3. Algorithm of primers use at amplification stages
lpaiiMepbl
JTansl - -
npsMori | 06paTHbIit
1 S1034C F1: S1034C R:
5'-GCAGCTTTATGGGGATTCA-3' 5'-TGTTGTTGCCTGAGCTGTAGT-3'
2.0t S1034C F2: S1034C R:

5'-TGCAGCTTTATGGGGATTCT-3'

5'-TGTTGTTGCCTGAGCTGTAGT-3'

53’-TGCAGCTITTATGGGGATTC(A/T)GTCAAAGCGCTCAATTATTTATTAATAGTTTTGCCTA

TTGGTTTGGATCCTTCTTAATTAAAAGAGGTACTATATTAGTTGATGACTTTATGAAATCCT
TATTTACTTTTATATTTACTGGTAGTTATGCTGGAAAATTAATGTCCTTAAAAGGAGATTCA
GAAAATGCAAAATTATCATTTGAGAAATATTATCCATTAATGATTAGAAAATCAAATATTGA

TGTAAGAGATGATGGTGGA-3’

Puc. 5. AMnnnduumpyeMbin gpparMeHT reHa PfMDR]. MpaiiMepbl, ToukoBas MyTauus U 1034-i KOAOH BblAeNeHbl KypCUBOM, MPHBIM

WpUdTOM M NOLHEPKUBAHNEM COOTBETCTBEHHO

Fig. 5. Amplifiable fragment of the PFMDR1 gene. Primers, point mutation and 1034 codon are in italics, bold and underlined, respectively

MHOXXECTBEHHOM JIEKapCTBEHHO pe3ucTeHTHoCTW. benok, co-
LEepXKaLLuil 3Ty MyTaLMIo, ABNSETCA KOMMOHEHTOM MeMBpaHbI
nuLLEeBapUTENbHOI Bakyonm TpodosouTa P. falciparum [15].

Ina waeHtudukaumm SNP (A >T) npepnaraetcs wuc-
Mosib30BaTb TEXHONOTMK annenb-cneunduytHoi MUP. 3ta
TEXHOMOTWSA OCHOBAHA Ha BKIIIOYEHUM MYTAHTHOIO HYKJIEO0-
TMAA B MOCNef0BaTeNbHOCTb NpanMepa. [InnHa Kamnporo
npaimepa coctansna 21-23 bp, a B 3' KoHUe Haxoaunmchb
pasnnyHble BapuaHTbl aHanusupyemoro 1034-ro KopoHa:
5'-GCAGCTTTATGGGGATTC (A/T)-3".

B kauectBe 0bpaTHbIX NpaiiMepoB TpebyeMbIM KpUTEPUAM
0TBEYa/IM TPU HYKNEOTMAHbIE NOCNeA0BaTeNbHOCTH (Tabn. 1).

B kauecTBe onTUManbHoro Obin BbibpaH npaiiMep (23 bp),
obecneunBaoLwmii aMmnaMduUKaumio GparMeHTa napasutap-
Hoit [IHK ¢ HauMeHbLueit anmHoi 261 bp (puc. 5).

TakuM 00pa3oM, OKOHYaTesIbHbI Habop npaliMepoB
BKJIHOYaN [Ba NPAMBIX annenb-creumduyHbIX U 0AnH 0bpat-
HblIV npaiimep (Tabn. 2).
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Anroput™ uccnepoBaHWs npepnonaraeT Ha nepBoM
3Tane Mcnonb3oBaHWe npsaMoro npaniMepa F1. Ha BTopom
3Tane obcneayeMble npobbl BHOBb aMmM(UUMPYHOTCS, Mpu
3TOM NpsMON NpaiMep 3aMeHseTcst Ha F2 cOOTBETCTBEHHO.
Ha kaxpgom u3 3tanos aMnamMduKaLmm Ucnonb3yeTcs ofuH
U TOT XKe 0bpaTHbIi NpaiiMep (Tabn. 3).

B3Ha 261 bp nosensncs Ha anekTodoperpamme nNpu uc-
nosb3oBaHUM npaiiMepa F1 B ciyyae AuMKoOro reHotvna nnas-
MoZyeB unu npaimepa F2 Kak npusHaK MyTaHTHOrO annens.
06cnepoBaHue npenapaToB KPoBM BOJMbHLIX TPOMMYECKOM
Manspuen NoLTBEpAMNIO CrneumdUyYHOCTb pe3ynbTaToB pas-
paboTaHHoIi cucTeMbl (puc. 6).

MyTaums (G > A) (ST08N) u cBs3aHHbIe C HEWN U3MEHEHUS
B reHe PDHFR. Mytaums (G > A) (S108N) siBnsieTcs 3ameHoil
nepsoro Hykneotaa B 108-M kogoHe reHa PfOHFR. TyaHuH
Ha 3TOW NO3ULMM 3aMEHSIeTCS Ha afleHWH, 4To MPUBOAMUT
K 3aMeHe cepuHa Ha acnapruH B moaunentuzie auruapodo-
natpenykrtassl [16].
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Puc. 6. InextpodoperpamMmbl NpoayKToB 1-ro atana annenb-cneunduyHoii MNMUP (1, 20 — mapKep AmH dparMeHToB; 2-5 — oTpuua-
TeNbHbIA KOHTPOSb; 5—7 1 9 — Aukuii reHoTun nnasmoams (A); 13, 15, 17-19 — myTaHTHbINA reHotun (T)

Fig. 6. Electrophoregrams of the products of the 15! step of allele-specific PCR (1, 20 — fragment length marker; 2-5 — negative control;
5-7 and 9 — wild plasmodium genotype (A); 13, 15, 17-19 — mutant genotype (T)

8 9RN10BNT1 =128 SISEIARRISaN] 6 17 18 19 2

21 220923882475251526. 27 28 2973058 31"+ 32 38ENSHERSORE 36 - 3738539740

Puc. 7. Pesynbtatsl PCR-RFLP ans Bbisenenns S108N B rede PfDHFR ¢ ucnonb3oBaHueM ¢epMenTa Bsell (21, 40 — Mapkep anmH
(parMeHToB; 22—24 — oTpuLaTeNbHbIA KOHTponb; 25, 27, 31, 33, 37 — aukui reHotun nnasmoams (G); 26, 32 — MyTaHTHbINA reHoTun (A))
Fig. 7. PCR-RFLP results for detection of S108N in PfDHFR gene using Bsell enzyme (21, 40 — marker of fragment lengths fragments;
22-24 — negative control; 25, 27, 31, 33, 37 — wild plasmodium genotype (G); 26, 32 — mutant genotype (A))

Ina noentuomkaumm mytaumm (G > A) npeanaraetcs uc-
nonb3oBatb RFLP ¢ npumenennem [ILP. Ha nepBoM 3tane
MCCNeA0BaHNsA C NOMOLLbH cneumdryeckux npaimepoB npo-
n3BoamuTCca yBenuyenne Konudectsa [HK-dparmenTos, co-
nepxaumx 108-i kopoH reHa PfDHFR. Boibop npaiiMepoB
AN aMnIMdUKaLMM OCHOBBLIBANCA Ha M3BECTHOW MOCNefo-
BaTe/IbHOCTW 3TOr0 reHa®.

Ina cneunduyeckoro yyactka reHoma P. falci-
parum (507 bp), Brmovakowero (G >A), 6bina nogo-
OpaHa napa cneunduyeckux npanmmepos: ST08N-F:
5'-ATGATGGAACAAGTCTGCGAC-3' (21 bp) u ST08N-R:
5'-AACAACGGAACCTCCTATAATAAAACATT-3' (29 bp).
Mpu BblbOpe pecTpuKTasbl ANA WAEHTUGUKALMM MyTaLum
(G>A) bbINO YyCTaHOBNEHO, YTO €e MOC/ef0BaTeNbHOCTb
COAEPXKUT CalT pacnosHaBaHWA 3HAOHYKNeasbl Bsell.
370 NOATBEPKAAET BO3MOXHOCTb MPUMEHEHUS 3TOM 3HAO-
HyK/easbl B PECTPUKLIMOHHOM aHanu3e Ans obHapyenus
MyTaumm (G > A) (puc. 7).

* https://www.ncbi.nlm.nih.gov (NC_004318.2).
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ObCYXAEHUE

AHanu3 nonyyeHHbIX LaHHBIX MCMOMb30BaNCA B LENsX
pa3paboTKu KpUTEpUEB ANS OLEHKU U WUHTEprpeTauuu pe-
3yNbTaToOB WUCClefoBaHUs Ouonornyeckux 0bpasuos, co-
LepXalumux reHetuyeckuin Matepuan P. falciparum. Ananus
3NeKTPOPOPETUHECKOTO pa3fesieHns GparMeHTOB PecTpuK-
UMM aMNiIMKoHa, coaepxkallero SNP (A > C) rena PfCRT, no-
3BOJIUN BbISBUTb HECKOJIbKO KJIIOYEBbIX MOKasaTenen. [ns
onpeLeneHns MONOXUTENIBHOMO pesysbTata crieayeT obpa-
TUTb BHUMaHWe Ha (parMeHTbl pasMepoM 145, 98 n 47 bp.
311 dparMeHTbl reHeTUYecKkoro Matepuana reHa PFCRT sB-
NATCA MHAMKATOPaMW NPUCYTCTBUS B BUOOrMYECKOI Npo-
be Bo3byauTeneit Tponuueckon Manspuu. [pu 3ToM OuKWiA
reHotun 76K (MM3MH) He COMPOBOXAAETCA PecTpUKLMelt
Apol amMnanduumpyemoro dparMeHTa 1 NposBASETCS 0AM-
HOYHbIM OeHaoM 145 bp. MyTaHTHbIM annenb 76T (Tpeo-
HWH) NposiBNseTCS Ha aneKTpodoperpamme AByMsA beHpamMu
(98 n 47 bp), BO3HMKAOWMMM B pe3ynbTaTe PecTpUKLMM
UCXofHOro ¢parMeHTa amnnaudukaumu. FeHotuny 76K/T
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1 2 3
145 bp = =
98 bp — | 6bp| 262bp - | b — —
76K 76T T6K/T 1034S 1034C 1034S 1034C 1034S 1034C

Puc. 8. PCR-RFLP pacwenneHnus
(parMeHTa 76 ¢ nomoLbto Apol
Fig. 8. PCR-RFLP cleavage of frag-
ment 76 using Apo/

Puc. 9. CxeMbl anekTpodopesa npoayktos MLP ¢ annenb-cneunduyHbIMM npaiiMepamm
Fig. 9. Schemes for electrophoresis of PCR products with allele-specific primers

507 bp — —
323 bp — —
184 bp — —

108S 108N 108S/N

Puc. 10. Ctpyktypa PCR-RFLP u paciuennenue amnanduumpoBaHHoro gpparMenTa ¢ nomolubio Bsell. 108S — kopoH AGC (cepuH) He co-
OTBETCTBYET CalTy PECTPUKLIMM, COXPAHAETCA OLMHOYHBIA parmMeHT 507 bp HeM3MeHeHHbIV reHoTUM, NPU3HaK OTCYTCTBUS PE3UCTEHTHOCTM
P. falciparum; 108N — kopon AAC (acnaprtH), NpousoLL/ia pecTpuKLms, nosBunnch dparmMeHTbl 323 1 184 bp, npusHak pesnucTeHTHOCTU
P. falciparum; 108S/G — cepwun/acnaprun (6eHabl 507, 323 u 184 bp, nepcucTpoBaHue 06bluHbIX WTaMMoB P. falciparum, a Takxke
NeKapCTBEHHO YCTOMYMBbIX)

Fig. 10. Structure of PCR-RFLP and cleavage of the amplified fragment using Bsell. 108S — AGC codon (serine) does not match the
restriction site, single fragment 507 bp unaltered genotype is retained, evidence of lack of resistance P. falciparum; 108N — AAC codon
(aspargin), restriction occurred, fragments 323 and 184 bp appeared, sign of resistance P. falciparum; 108S/G — serine/aspargin (bends

507, 323 and 184 bp, persistence of common P. falciparum strains as well as of drug-resistant strains)

(nM3uH/TpeoHuH) cootBeTCTBYIOT 3 6eHaa (145, 98 u 47 bp),
UTO YKa3blBaeT Ha MPUCYTCTBME B NPobe Kak 0bbIYHbIX LTaM-
MoB P. falciparum, a TaKkKe LUTAaMMOB, YCTORYMBbIX K NeKap-
CTBEHHbIM Npenapatam (puc. 8).

MyTtaumsa (A >T) (S1034C) rena PfMDR1 MoxeT ObiTb
BbIIBIEHA MyTeM 00CNef0BaHUS KPOBM Ha Hajuume aM-
MAWKOHa pa3MepoM 262 bp. MMonoxuTenbHbIi pesynbtat
anekTpodopesa NpoAYKTOB MEpBOr0 3Tana amnanduka-
LN CBUOETENbCTBYET O COXPAHEHUM NEeKapCTBEHHOM YyB-
CTBUTENIBHOCTM NApasuToB M UX HEM3MEHEHHOM COCTOSHUM
(1034S). B cnyyae nonoutesbHOro pesynbTaTa 3/eKTpo-
dope3a MpoayKTOB BTOPOro 3Tana amMnanduUKaLum MOXHO
rOBOPUTb O HanMuuu MyTauuu (A > T) U BO3HUKHOBEHWM fe-
KapCTBeHHOW ycTonumBocTM y Bo3byamteneit (1034C). Ecnm
NPy MCNoJIb30BaHWM JBYX BULOB MPAMBIX NpaiiMepoB 0bHa-
PYKMBAKOTCA aMMN/IMKOHbI pa3MepoM 262 bp ofHoBpeMeHHO
(1034S/1034C), ato MoxKeT yKa3blBaTb Ha Hanuume B bonpo-
be napasuTapHbIX LITAMMOB C Pa3nU4HON YyBCTBUTEJIbHO-
CTbIO K NIeKapCTBEHHbIM NpenapataM. B cnyyae otpuuatens-
HbIX pe3ynbTaToB B MPOAYKTax MepBOro M BTOPOro 3Taros
amnamduKaumm cnepyeT NoBTOPUTb UCCeoBaHWe Npobbi
(puc. 9).
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Mpu aHanu3e 06pa3LoB KPOBM Ha HamuuMe MyTaLuu
(G > A) reHa PfDHFR nonouTenbHbIM pe3ynbTaToM cuuTa-
eTca obHapyxeHue dparmentoB [HK ¢ pasmepom 507, 323
u 184 bp (puc. 10).

MosieneHne dparmenta anuHoi 507 bp Ha anekTpodo-
porpamMMe YKasbIBaeT Ha HajMume AUKOro (HeU3MeHEHHOro)
reHotuna P. falciparum (108S) u coxpaHeHue YyBCTBUTENb-
HOCTM NapasWTOoB K NIeKapCTBEHHLIM MpenapataM. AMMMKo-
Hbl AnmHou 323 1 184 bp sBNsOTCA NPU3HaKaMKU MyTaHTHOrO
reHotuna P. falciparum (108N) u pesucTeHTHOCTV NapasuToB
K NnekapcteaM. Eciu Ha anekTodoporpamme 0[JHOBPEMEHHO
0bHapyeHbl Tpu dparmenta (507, 323 n 184 bp), ato yKa-
3bIBaeT Ha MUKCTUHDeKUMIo (108S/G) u Hanmume B KpoBM Kak
YYBCTBUTENbHBIX K JIEKAPCTBEHHLIM NpenapataMm, Tak U pesu-
CTeHTHbIX P. falciparum. [ipyrvie BapuaHTbl 3nekTpodopesa
CneLyeT cHMTaTh OLLMBOYHBIMY.

3AKJIOYEHUE

MonydyeHHble pe3ynbTaThl JEMOHCTPUPYET BbICOKYH 30-
(eKTMBHOCTb pa3paboTaHHbiXx MeToauK. OHM MoryT ObITh
YCMELLHO NpUMEHEHbI AN FeHOTUNMPOBaHUS MNa3MoANEB
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P. falciparum, copepalumxcs B obpasuax KpoBu naumeH-
TOB, CTPaAAOLLMX TPOMUYECKON Manspuen. [ins BoisBneHUs
nnasmoames P. falciparum co CHWXEHHOM YyBCTBUTESNbHO-
CTbH0 K MpenapataM XMHOJMHOBOM FpynMbl MCMOMb3YHTCS
FEHETUYECKME MapKepbl, TaKMe KaK HYKIeoTWUAHbIe Mo-
nmmopdusmbl PFCRT (K76T) n PAMDRT (S1034C). 3t Map-
Kepbl YKasblBaKT Ha YCTOWYMBOCTb K JIEYEHMID C MOMO-
LUK XJIOPOXMHA M Me(IOXMHA, a TaKXKe MX NMPOM3BOLHBIX.
Mytaumsa reHa PfDHFR (ST108N) MoxeT cnyxutb Mapke-
POM pE3UCTEHTHOCTU BO3OyaMTENen TPOMMUHECKON Mansapumn
K NpOM3BOLHbIM NUpUMETaMMHA W CyNbGOHWUIAMUAHBIM
npenapatam. ObHapyxeHue NONMOXUTENbHBIX Pe3ynbTaToB
rannotuna S108N MoxeT CBWOETENbCTBOBATb O MOHUMKEH-
HOM YyBCTBUTENBHOCTU K MUpUMeTaMUHY. Pe3ynbTaTthl Bbi-
asnenus rannotuno K76T, ST1034C u S108N moryt 6biTh
MCMONb30BaHbI, HaNpUMep, B XOAE 3MMAEMUOJIOMUYECKOrO
HaA30pa 3a pacrnpocTpaHeHneM Bo30yauTenen TPONMYECKON
Mansipuu, PesnUCTEHTHBIX K OCHOBHBIM MPOTUBOMANISPUIHBIM
npenaparaM.
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Antibacterial wound coating based on chitosan
and povidone, obtained by 3D printing
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ABSTRACT

The objective of this study was to develop a method for forming an antimicrobial wound coating based on chitosan and polyvi-
nylpyrrolidone using 3D printing technology.

The properties of the coating were then studied in vitro and in vivo to improve the treatment outcomes of deep burns. The re-
sulting coating was a 4% hydrogel of medium molecular weight chitosan with the addition of 1% povidone iodine and dermal
fibroblasts. After transplantation, the coating was covered with “Foliderm” film. The coating was formed using an extrusion
3D bioprinter, with printing parameters determined experimentally. The samples were first studied in vitro. Scanning electron
microscopy was used to evaluate the coating’s microarchitecture and its interaction with dermal fibroblasts. A colorimetric test
was conducted to assess cell metabolic activity and cytotoxicity, and antimicrobial activity against reference strains of Staphy-
lococcus aureus was analyzed. An experiment was conducted to evaluate the in vivo properties of the coating. Nineteen male
Wistar rats were used in the study. An injury was inflicted that resulted in a deep thermal contact burn, affecting all layers of
skin and subcutaneous fatty tissue, with an area of approximately 20 cm?. The animals were divided into three groups: experi-
mental (with the application of the developed coating), comparative (using the traditional and widespread method of treatment
with Levomekol ointment) and control (without treatment).

The study lasted for 38 days and found that the developed coating is highly biocompatible, atraumatic, elastic, and adheres
well to wounds. Chitosan was used to create a porous structure with channels running parallel to each other. The coating cells
are evenly distributed on the surface of the matrix, specifically on the walls of the pores. The inclusion of 1% povidone iodine
in the polymer resulted in high antimicrobial activity without significantly affecting the activity of the cells in the composition.
The experiment on applying a coating for treating deep thermal burns demonstrated that the developed coating had a positive
effect on the wound healing process. This effect was characterized by a higher rate of epithelization and a significantly lower
incidence of infectious complications compared to other experimental groups. In the histological study, the experimental group
outperformed the control and comparison groups in the quality of the formed granulation tissue, the number of newly formed
capillaries, and the severity of the local inflammatory process.

Keywords: 3D bioprinting; chitosan; fibroblasts; povidone iodine; thermal burns; wound coating.
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AHHOTALMA

Lienbto HacTosLLero uccnefoBaHus ABAA/NCL pa3paboTka aHTUMUKPOOHOro paHeBOro MOKPBITUS, U3rOTOBAEHHOTO METOAOM
3D-neyatu, Ha OCHOBE XMTO3aHa M MONMBUHWANMPPONMAOHA U NOCNeAyloLLee UCCNef0BaHNe ero CBOWCTB in vitro v in vivo
C LieMbH YNYYLLIEHUS UCXOA0B NeYeHMs FyBOKNUX 0XKOroB.

Matepuanbl u MeTofbl. MonyyeHHOe NOKpbITUE cocTosN0 U3 4 % ruaporens cpefHEMONEKYNAPHOrO XUTo3aHa ¢ fobaene-
Huem 1 % noBupoH-Mofa M AepManbHbIx $hubpobnactos. Mocne TpaHcnnaHTaumu 0bnacTb paHbl C MOKPBLITUEM 3alUMLLanach
HanoxeHveM nneHkn «Qonuaepm». [0ns hopMUpOBaHUS NOKPLITUS UCMOb30BANICA IKCTPY3UOHHLIA 3D-BuonpuHTep, napa-
MeTPbl MeyaT KoToporo Bbiin onpegeneHbl SKcnepuMeHTanbHo. MonydeHHble 0bpasibl NepBoHaYanbHO AeTanbHO U3YYeHbl
in vitro. BbINK BbINONHEHbI CKAHWPYIOLLLAs 3IEKTPOHHAA MUKPOCKOMWSA NS OLEHKW MUKPOApXUTEKTYPbl NMOKPLITUA U ee B3au-
MOJeNcTBuS C AepManbHbiMi Gubpobnactamu, KONOPUMETPUYECKMIA TECT NS OLEHKU MeTabonMYecKoi aKTUBHOCTU KIETOK
M aHanu3a LUMTOTOKCMYHOCTM, aHalu3 aHTMMWUKPOOHOM aKTMBHOCTM MO OTHOLLEHWMKO K 3TaNOHHbIM WTamaM Staphylococcus
aureus. [lanee BbINOSHEH 3KCMEPUMEHT MO OLIEHKE CBOMCTB NOKPbITUA in vivo. ViccnepoBanne npoBefeHo Ha 19 camuax Kpbic
nuHum Wistar. B kauecTBe HaHOCHMoIA TpaBMbI Bbl6paH rNyboKMiA TEPMUYECKUI KOHTAKTHBIA 0XKOr (OMepTB/IEHWe BCEX CI0eB
KOXM W MOAKOXKHO-MUPOBON TKaHM) nnowazbio okono 20 cM” XMBOTHBIX pasfenvnu Ha Tpu rpynmibl: OMbITHYO (C Mpu-
MeHeHMeM pa3paboTaHHOro MOKPbITUSA), CPaBHUTENBHYHO (C MCMOMb30BaHUEM TPAAULIMOHHOMO M LIMPOKO PacnpoCTpaHeHHOro
MeTo[ia NleYeHmns Masblo «J/leBOMeKO0Mb») U KOHTPOIbHYt0 (6e3 neuenns). Nepuop Habntopenns coctasun 38 cyT.
Pe3ynbTathl uUccnefoBaHUs MoKasanu, YTo pa3paboTaHHOE MOKPLITUE MMEET BLICOKYH OMOCOBMECTMMOCTb, aTpaBMaTuy-
HOCTb, 3M1aCTUYHOCTb M aAre3nto K paHe. Mcnonb3oBaHKWe XMTO3aHa NO3BOIUA0 NOYYUTL NMOPUCTYIO CTPYKTYPY, MPUYEM MOpbI
0bpa3yloT KaHanbl, pacrosoXeHHble napaniensHo Apyr Apyry. KneTkv B cocTaBe MOKPbITUS pacnaacTaHbl U XOPOLLO pac-
npeneneHsl No NOBEPXHOCTM MaTpuubl (Mo cTeHKkam nop). [lobaBneHne B cocTaB nonvMepa NoBUAOH-H0AA B KOHLEHTpaLMK
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BACKGROUND

The skin is a vital organ that shields all internal or-
gans from external factors [1] that can damage the skin
and impair its protective and barrier functions. Wound
coverings are used to restore damaged skin areas and
promote rapid skin regeneration. An ideal wound dress-
ing possesses mechanical strength for easy application
by surgeons to the injury site, flexibility, elasticity, good
adhesion to the wound surface, and antibacterial and
regenerative properties to prevent infection and pro-
mote rapid epithelialization [2]. Currently, several wound
dressings in the form of films, fibers, hydrogels, and
sponges are available in clinical practice [3]. Hydro-
gels have been used effectively in numerous biomedical
applications as a substitute for extracellular matrix to
promote wound healing [4, 5]. When used as a wound
coating, hydrogels should be nonallergenic and nontoxic,
maintain a moist environment, promote efficient oxygen
exchange, protect the wound from microbial organisms,
and absorb wound exudate. Chitosan is a semicrystalline
polysaccharide obtained by alkaline chitin deacetylation.
It is widely used as a biomedical material because of
its biocompatibility, biodegradability, nontoxicity, and
antimicrobial and antifungal effects [6]. Additionally,
chitosan promotes wound healing by mimicking he-
mostasis and intensifying the formation of new tissues
[7, 8.

Povidone, which contains iodine as its main active
component, is used to treat wounds of various origins in
medical practice. Povidone iodine is an antiseptic solution
that consists of a complex of povidone (polyvinylpyrrol-
idone, PVP), hydrogen iodide, and elemental iodine and in-
hibits the growth and reproduction of microorganisms [9].
The PVP iodine complex releases free iodine in solution,
which reacts with amino acids’ -SH and -OH groups to
eliminate viruses, fungi, and bacteria by iodizing lipids
and oxidizing cytoplasmic and membrane compounds [10].
PVP, a hydrophilic polymer, is used as a carrier in the
pharmaceutical and biomedical fields. Numerous PVP-
based systems for delivering various active components
of natural and synthetic origin have been developed
[11-13].

Wound coatings are formed using classical and mo-
dern methods, including solution irrigation, leaching,
freeze-drying, electrospinning, and 3D printing [14, 15].
Classical methods are simpler and more accessible than
electrospinning and 3D printing. However, controlling
the size and distribution of pores and overall architec-
ture of the wound coating is challenging using classi-
cal matrix formation methods. In recent years, 3D prin-
ting wound coatings with antibacterial properties using
chitosan has gained popularity among researchers. For
example, researchers have demonstrated that by add-
ing pectin and lidocaine to chitosan, it is possible to 3D
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print biodegradable heat-sensitive wound coatings that
have good elasticity and the ability to swell and absorb
exudate [16]. A wound coating has been produced using
3D printing with chitosan and alginate [17]. Morphological
studies have demonstrated the suitability and accuracy of
3D printing for creating well-controlled hydrogel struc-
tures with mechanical stability, making it easy to handle
such matrices.

Several studies have reported PVP use in 3D printing.
Collamaran et al. combined PVP with ramipril to create
matrices with prolonged drug release [18]. Okwuoasa
et al. developed tablets based on PVP that released the
drugs dipyramidol and theophylline simultaneously [19].
Furthermore, Dores et al. used PVP to print tablets con-
taining thiophylline [20]. Literature review showed the
potential use of chitosan and PVP for a wound coating
with versatile properties. These polymers are already
used in medical practice. Combining them to form a com-
plex wound coating could result in a product with the
combined properties of each component.

This study aimed to develop a method for forming
an antimicrobial wound coating with chitosan and PVP
using 3D printing. The properties of the coating were then
studied in vitro and in vivo.

MATERIALS AND METHODS

Chitosan solution preparation with povidone iodine

First, to prepare a 4% solution, chitosan (Heppe, Ger-
many) is dispersed in water. The mixture is stirred on
a laboratory top drive stirrer at a 1000 rpm speed for
30 minutes at room temperature. Povidone iodine solu-
tion up to 1% is then added and stirred for 5 minutes.
Then, acetic acid (Reachim, Russia) up to 2% is added and
stirred under the same conditions for another 10 minutes.

Printing

The 3D bioprinter Dr. Invivo 4D (ROKIT, South Korea)
was used to create volumetric matrices through the ex-
trusion method. Ink was supplied to the movable printing
table with glass through a pneumatic dispenser attached
to a syringe nozzle. The printer was controlled using the
preinstalled software, Android 0S, and a touch screen on
the outer side of the device. The application used was
SREATORK version 1.68. The initial 3D modeling was
performed using Autodesk Fusion 360 software version
2.0.1772 and model slicing using NewCreatorK software
version 1.57.80.

During printing, ink was dispensed from a 10 mL sy-
ringe onto a movable printing stage with a glass sur-
face, resulting in the creation of 3D matrices, which
were converted into an insoluble form by treating them
with a 10% sodium bicarbonate solution for 10 minutes,
followed by washing with distilled water. The samples
were then placed in a lyophilizer chamber (Labconco Free
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Zone Triad 2.5L, USA) and frozen for 4 hours at —30°C.
The solvent was removed under reduced pressure and at
a temperature of +5°C for 24 hours.

Cytotoxicity test

The DF1 human skin fibroblast cell line (Institute of
Cytology, St. Petersburg, Russia) was used for the cyto-
toxicity study (MTT test). The cells were cultured in a CO,
incubator at 37°C in a humidified atmosphere containing
air and 5% CO, in DMEM/F12 nutrient medium (Dulbec-
co’s Modified Eagle Medium; Gibco) containing 1% es-
sential amino acids, 10% (vol/vol) thermally inactivated
fetal bovine serum (FBS; HyClone, USA), 1% L-glutamine,
50 U/mL penicillin, and 50 pg/mL streptomycin.

For the experiment, 5 x 103 cells/100 pl/well were
seeded in 96-well plates and cultured for 24 hours to
allow attachment. Finally, the plates were incubated for
an additional 4 hours to allow MTT conversion. After
24 hours, the medium was replaced with complete nutri-
ent medium, and the wells were incubated with printed
samples for 3 days. At the end of the incubation peri-
od, the medium was removed, and 50 ul/well of DMEM/
F12 medium with tetrazolium dye (MTT) (0.1 mg/mL) was
added. The cells were incubated in a CO, incubator at
37°C for 2 hours. Following supernatant removal, the
formazan crystals formed by metabolically viable cells
were dissolved in 50 pl/well of dimethyl sulfoxide and
transferred to clean wells. The optical density at 570 nm
was measured on a flatbed spectrophotometer using
polynomial regression analysis in Microsoft Excel.

Scanning electron microscopy

The ultrastructure of the samples was studied using
a Carl Zeiss Supra 55VP scanning electron microscope
(Carl Zeiss, Germany). Images were obtained with the
Microcapture 2.2 hardware and software system.

Antimicrobial activity test

The preliminary determination of the minimum inhibitory
concentrations of povidone iodine against the tested Staphy-
lococcus aureus strains, including MSSA (ATCC292123)
and MRSA (ATCC43300), revealed its antimicrobial activ-
ity. The MIC was <1% for both cultures. Each sample was
placed in a separate sterile tube containing 3 ml of Muel-
ler—Hinton broth (MHB) and was repeated three times. Each
sample was immersed in MHB. Furthermore, 50 pl of the
bacterial suspension was immersed in MHB as a positive
control. The negative control consisted of sterile MHB.
The tubes were incubated for 24 hours at 37°C. After a day of
incubation in the presence of samples, the optical density of
MHB with bacteria was measured to obtain the antibacterial
activity of the samples. Additionally, 200 pl from each tube
was added to a 96-well flat-bottom plate, in four repeats.
The optical density was measured at 600 nm using a Spec-
trostar Nano spectrophotometer.
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The antibacterial activity of the samples was deter-
mined using the cup method. A bacterial suspension with
an optical density of 0.5 McF (1 x 10 x 8 CFU/mL) was
spread on the surface of Mueller—Hinton agar (MHA) in
petri dishes using a cotton swab. Each test sample mea-
suring 1.5 x 1.5 cm was introduced with sterile forceps
onto the prepared bacterial lawn. The dishes were incu-
bated at 37°C, and the antimicrobial effect of the samples
was evaluated after 18 h. A positive result was indicated
by a zone of growth retardation around the sample.

In vivo evaluation of coating properties

The experimental stage of the study was conducted
at St. Petershurg State Pediatric Medical University with
the participation of staff from the Department of Medical
and Biological Research of the Research Center and De-
partment of Thermal Injuries of the Kirov Military Medi-
cal Academy. Bioengineered structures in the form of a
rounded mesh with a diameter of 50 mm, thickness of 3,
and mesh size of 1 mm were used for the samples. The
construct was 3D bioprinted using extrusion technology
with biocornyls consisting of 4% chitosan hydrogel and
1% povidone iodine, along with 1 x 106 rat dermal fi-
broblasts per 1 mL. Following transplantation onto the
wound, the construct was covered with Folliderm film,
a 12-um-thick lavsan tracking membrane with high-
density, submicron-sized (=0.4 pm) through-pores. This
membrane facilitates water and gas exchange while pro-
tecting the wound surface from external infections.

A thermal contact burn of IlIB severity with an area
of approximately 20 cm? was chosen as the inflicted in-
jury. The severity of this injury, with the marked area
and depth of the lesion, indicates the difference between
the effects of different types of treatment on the wound
process.

The study involved 19 male Wistar rats weighing
250 + 8 g. The animals were randomly divided into three
groups (Table 1).

Group 1 (experimental group) received treatment with
the developed coating for the injury. Group 2 (compara-
tive group) was treated with the traditional method for
such injuries, which involves dressings with Levomekol
ointment. Group 3 (control group) received no treatment
after the burn injury.

Manipulations were performed on rats under injec-
tion anesthesia (intraperitoneal injection) using a mixture
of Zoletil®100 (25 mg/kg) and Rometar (10 mg/kg) [21].
After anesthesia induction, the rats were fixed on the
operating table. The site for application of the burn was
previously dislodged and depilated. All biobjects were
given a contact burn of I1IB degree with an area of 20 cm?
using the equipment and model of burn injury described
in the corresponding patent [22].

The burn application parameters were consistent
across all groups. Group 3 rats served as the control
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Table 1. Experimental animal groups
Ta6nuua 1. IKcnepuMeHTanbHbIE FPYMMbl KUBOTHBIX
Group No. Group name Number of rats
1 Necrectomy, fibroblast construct, Folliderm film b
2 Necrectomy, treatment with bandages and Levomekol ointment b
3 Control group without treatment 7

group and received no treatment. In groups 1 and 2,
necrectomy was performed on the injured tissues up
to the fascia, and the wound edges were sutured to
the underlying muscle tissue 2 days after the injury.
In group 1, a bioengineered construct was transplant-
ed and subsequently treated with a Folliderm film af-
ter necrectomy. In group 2, an aseptic dressing was
applied using Levosin ointment. In group 3, no ne-
crectomy was performed. Dressings in the first two
groups were performed every other day, with assess-
ment of the wound area and weight of the animals [23].
The experiment lasted for 38 days, during which a
punch biopsy (8 mm in diameter) was taken from the
wound area for histomorphologic study every 7 days.
The sample was taken to the entire depth of the skin up
to the muscle layer.

Histomorphologic study

The histological sections, 5 pm in thickness, were
evaluated using an automatic rotary microtome with the
STS HM 355S slice transfer system (Thermo Fisher Sci-
entific, USA). The sections were stained with hematoxylin
and eosin using the standard technique. The evaluation
focused on the number of newly formed capillaries and
signs of inflammation.

Statistical analysis

The data were analyzed using GraphPad Prism 9.0
software (USA), and the results were evaluated through
one-way ANOVA analysis of variance. P < 0.05 was con-
sidered statistically significant.

RESULTS
Wound coating structure

During the development of wound coatings, it was
discovered that the optimal solution for our tasks is the
use of bioengineered mesh structures that are 3 mm
thick and have a mesh size of 2-3 mm. The structure
was printed using the extrusion 3D bioprinting method
from biocornyls, which consist of 4% chitosan hydrogel
with the addition of 1% povidone iodine and 1 x 106 rat
dermal fibroblasts per 1 ml. Moreover, samples without
the addition of povidone iodine were prepared for com-
parison of antibacterial properties. Figure 1 presents the
samples obtained.
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In vitro research

Figure 2 displays the appearance of human skin fi-
broblasts cultured in the presence of nutrient medium
after incubation with chitosan and chitosan with povidone
iodine matrices.

The morphology of cells in control and experimental
samples was similar. They had a characteristic elongated
spindle shape, indicating no cytotoxic effect of the sam-
ples on the cells. However, a smaller number of cells
was determined in the samples with medium after in-
cubation with chitosan and povidone iodine compared to
the control sample.

Cell viability was assessed using the MTT method, and
the results are presented in Figure 3.

Data reveals that the addition of povidone to the coat-
ing composition has a minor effect on cell viability.

The fibroblast-matrix interaction was evaluated by
fixing cells cultured on lyophilized matrix for 2 days with
glutaric aldehyde and analyzing them using scanning
electron microscopy. Figure 4 shows the ultrastructural
picture of the investigated construct.

The lyophilized material composed of chitosan and
povidone exhibits a porous structure with channels run-
ning parallel to each other. The pore diameter ranges
from 20 to 90 microns. This ordered pore structure is a
result of the self-organization of the chitosan solution
during the freezing stage, followed by phase separation
of the homogeneous polymer solution [24, 25]. Addition-
ally, the cells are evenly distributed on the matrix sur-
face, specifically on the pore walls. The ultrastructural
analysis results suggest that there is good cell adhesion
on the pore surface of chitosan-based matrices.

When evaluating antibacterial activity, the optical
density values of incubation solutions with samples were
significantly lower than the positive control without sam-
ple introduction (Fig. 5). The antibacterial properties were
visible to the naked eye (Fig. 6).

Furthermore, samples with povidone iodine added
were found to be statistically significantly more active
than samples with chitosan alone (Fig. 7).

In a further comparison of antibacterial activity using
the cup method, it was observed that samples impreg-
nated with povidone iodine exhibited antibacterial prop-
erties, whereas samples consisting of chitosan alone did
not show sufficient activity to inhibit the growth of Staph-
ylococcus aureus on nutrient dense medium (Fig. 8).
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Fig. 1. Appearance of matrices based on chitosan (left) and chito-
san with povidone-iodine (right)

Puc. 1. BHelwHWit BULL MaTpuL, Ha OCHOBE XMTO3aHa (crieBa) U Xu-
TO3aHa C NoBULOH-NOAOM (cnpaBa)

0.4
0.35

o
w

0.25
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Optical density

o
—

0.05

Chitosan

Fig. 3. MTT assay was performed on human skin fibroblasts
Puc. 3. MTT TecT ¢pubpobnacToB Koxu YenoBeka

I Chitosan/povidone

Seicins

Chitosan/pbvidone iodine
Fig. 2. Optical microscopy of human skin fibroblasts
Puc. 2. Ontnyeckas MUKpockonus GpubpobnacToB Koxu YenoBeka

Control

Fig. 4. Scanning electron microscopy of human skin fibroblasts after 2 days of cultivation on a matrix of chitosan with povidone.
Increased x5000 (a); x500 (6)
Puc. 4. CKaHupytoLLas 3neKTpoHHas MUKpocKonusa ¢hrbpobnacTos KOXK YenoBeKa nocne 2 cyT KyNbTUBMPOBaHUS Ha MaTpuLie U3 XUT03aHa
¢ nosupoHoM. ¥YB. x5000 (a); x500 (6)

The results indicate that chitosan-based samples
impregnated with povidone iodine exhibit antibacterial
action against reference strains of Staphylococcus au-
reus. Significant differences in antibacterial action were
observed between chitosan-based and povidone-iodine-
impregnated samples. The introduction of povidone iodine
as an additional component enhanced the antibacterial
effect of chitosan-based samples. Methicillin-resistant
strain susceptibility to the samples was a crucial finding.

DOL: https://doi.org/ 10.17816/rmmar626501

It appears that susceptibility to the tested samples is not
dependent on the antibiotic profile of S. aureus. However,
further studies are required on clinical isolates of this
species and representatives of other taxonomic groups,
including gram-negative pathogens.

In vivo research
In vivo tests of the bioengineered construct dem-
onstrated a positive effect on the wound healing
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Fig. 5. Comparison of the antibacterial activity of samples in relation
to control reference strains of S. aureus. Measurement at wave-
length 600 nm. * — p < 0.05

Puc. 5. CpaBHeHue aHTWOaKTepuanbHOW aKTMBHOCTWU 06pasLioB
B OTHOLLIEHWUM KOHTPOJIA 3TaNIOHHbIX LUTAMMOB S. aureus. V13MepeHue
npu oyivHe BoaHbl 600 HM. * — p < 0,05
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Fig. 6. Test tubes after 24 hours of incubation of MRSA in a nutri-
ent medium. QC—bacterial culture control (left); 8 — nutrient me-
dium with MRSA and a sample of chitosan with vidon-iodine (right)
Puc. 6. pobupku yepes cyTku MHKybaum MRSA B nuTatenbHom
cpene. KK — KoHTponb KynbTypbl 6akTepuit (cnesa); 8 — nu-
TatenbHas cpepa ¢ MRSA n 0bpasuoM 13 xuTo3aHa ¢ NOBULOH-
iogoM (crpaBa)

0.6
T
G 04
= T
5 02
) MMSA ATCC 29213 MRSA ATCC 43000
I Chitosan/povidone iodine Chitosan

Fig. 7. Comparison of the antibacterial activity of samples from chitosan and with the addition of povidone-iodine against reference strains

of S. aureus. Measurement at a wavelength of 600 nm. * — p < 0.05

Puc. 7. CpaBHeHue aHTMbBaKTepuanbHOW aKTUBHOCTM 06pa3L0B U3 XUTO3aHa U C [0baBneHneM NOBUAOH-M0a B OTHOLLEHUW 3TaIOHHBIX
wramMmoB S. aureus./3Mepenune npu pnvHe BoaHbl 600 HM. * — p < 0,05

process (Fig. 9). This effect was characterized by a higher
rate of epithelization and a significantly lower incidence
of infectious complications compared to other experi-
mental groups.

In the histologic examination, the experimental group
showed superior results compared to the control and
comparison groups regarding the quality of granulation
tissue formed, number of newly formed capillaries, and
severity of local inflammation (Fig. 10).

Detailed characteristics of each group

In Group 1, a thin elastic scab was formed 3 days
after necrectomy and transplantation of the bioengi-
neered construct with Folliderm film. The scab was re-
moved 17 days after the injury, and no suppuration was
observed in this group of animals. After the scab was
rejected, it was found that it did not impede epitheliza-
tion, and the cleared wound reduced in size at an average
rate of 2.7% + 0.2% per day. The wound bed consisted
of fresh granulation tissue, with the edges fully closed
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by experiment day 38, resulting in a thin, normotrophic
scar formation. The biopsy of granulation tissue from the
wound bed on experiment day 21 showed an average of
29 + 4 capillaries per visual field.

In group 2, a scab formed 3 days after necrectomy.
However, it was rougher than the scab formed in group 1.
Scab rejection occurred on day 24 from the moment of
injury, and suppuration of the scab was observed in 80%
of cases. The wound bed was covered with granulation
tissue with fibrin plague. The latter was much coarser
and thicker in comparison with the granulation tissue in
animals in group 1. The wound contracted at an average
rate of 1.8% + 0.3% per day. On day 38, the wound area
was 3.6 + 0.8 cm?. The biopsy of granulation tissue from
the wound bed on experiment day 21 showed an average
of 16 + 2 capillaries per visual field.

In group 3, scab rejection occurred 33 days after
the injury. The scab was rough, and suppuration was
observed in 100% of cases. After scab detachment, the
wound was represented by granulation tissue with signs

29
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Fig. 8. Zone of MRSA growth inhibition around povidone-iodine specimens
Puc. 8. 3oHa nopasnenus pocta MRSA Bokpyr 06pasLioB ¢ NOBULOH-HOAOM

Chitosan/povidone
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Fig. 9. Dynamics of the wound process in the study groups
Puc. 9. [InHamMuka paHeBoro npoLecca B UcCieayeMbiX rpynnax

of fibrosis up to 3 mm thick. The average rate of wound
contraction was 0.3% + 0.04%/day. The biopsy of gran-
ulation tissue from the wound bed on experiment day
21 revealed an average of 11 + 2 capillaries per visual
field.

CONCLUSIONS

The use of chitosan in the form of a 4% hydrogel to
create a mesh structure resulted in a final product with
high biocompatibility, atraumaticity, elasticity, and adhe-
sion to the wound.

Adding povidone iodine to the polymer composition
at a concentration of 1% enabled the bioengineered con-
struct to exhibit high antimicrobial activity while minimally
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Control
(Group 3)

Levomekol
(Group 2)

impacting the viability of the included cells. Moreover, the
inclusion of povidone iodine in the composition resulted
in a reduction of the neutrophil-macrophage cellular re-
sponse in the wound area. This was evidenced by a less
severe inflammatory reaction during scab rejection and
granulation tissue maturation.

The use of 3D printing technology in the manufactur-
ing of bioengineered constructs ensures the maintenance
of aseptic conditions and required humidity, pH, and tem-
perature. This technology guarantees the maintenance of
aseptic conditions during the creation of the construct
and of the required humidity, pH, and temperature.

The approach used to print the bioengineered con-
struct ensured the preservation of the included cells and
their continued high viability.
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Fig. 10. Morphological preparations from the wound area, taken on the 21 day of the experiment (hematoxylin-eosin staining,

%100 magnification)

Puc. 10. Mopdonoruyeckue npenapatbl M3 0611acTi paH, 0TobpaHHble Ha 21-e cyT 3KcnepuMeHTa (OKpacKa reMaToKCUNMH-3031H, yB. x100)
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HayuHas cratbs

Pa3pa601'|<a cocCTaBa, TeXHOJIOrUUA U ofnpepaesieHue
noKa3aTesieM KayecTBa MJEHOK JieKapCTBEeHHbIX

C 3T0pMKOKCM50M

E.A. KnumkuHa, 10.10. Xupgkosa, A.A. Kosanesa, 1.B. lapmalwuoBa, 0.A. BataHcKas

BoeHHo-MeauunHcKas akapemus, CaHkT-lletepbypr, Poccus

AHHOTALMSA

CrpaTermn passutusi (apMaLeBTU4EeCKOM npoMbiiuieHHocTM 1o 2030 r., pa3paboTka HOBLIX OTEYECTBEHHBIX JIEKapCTBEH-
HbIX NpenapaToB SIBNAETCA OAHOW U3 aKTyasbHbIX 33fia4 No 06ecneyeHuIo YCTOMYMBOrO COLMANbHO-3KOHOMUYECKOr0 pa3-
BuTUsA Poccuiickon Oepepaumu. B cBA3M ¢ 3TUM HaMu BbinM pa3paboTaHbl COCTaB U TEXHONOrUS JIeKapCTBEHHOrO npenapata
B GopMe NMNEHOK, AMCNeprupyeMbix B MOOCTU PTa, C HECTEPOUAHBIM MPOTUBOBOCMANUTENbHBIM CPEACTBOM CENEKTUBHOMO
LEeiCTBUA — 3TOPUKOKCMOOM. Bbibop MMeHHO TakoW dopMbl mpenapaTta 00YCOBNiEH ee HECOMHEHHBIMU MPEUMYLLECTBAMM
nepes ApYriMM, @ UMEHHO BbICOKas BUOA0CTYNHOCTb, OTCYTCTBME HEODXOAMMOCTM 3anuBaTh NAEHKU BOLOW U FNOTaTh, NPes-
yNpexaeH1e pasBuTUs HeXenaTesbHbIX N0HOYHbIX PeaKumii CO CTOPOHbI XeNyA04HO-KULIEYHOTO TPaKTa.

Llenbto MccnepfoBaHus sBUNAch NPOBEPKA COOTBETCTBMA M3TOTOBMIEHHBIX MOLENbHbIX 00pa3sLoB MIEHOK C 3TOPUKOKCUOOM
TpeboBaHWaM [ocyaapcTBeHHO! (hapMakonen AenCTBYHOLLEro U3faHus. B cTaTbe NpeAcTaBnieHbl AaHHble Mo paspaboTke on-
TUManbHOro CocTaBa NJIeHOK M crnocoby NoA6opa KOHLEHTPALMM KOHCEPBaHTa, TEXHOMOMUS MOYYEHNS! MEHOK, a TaKKe Onu-
CaHbl NpoLecchl U pe3ysbTaThl UCMbITaHWA, MPOBOAMMBIX LIS OLEHKM KayecTBa MEeHOK Mo HEKOTOPLIM PerfaMeHTUpyeMbIM
nokasarenam B cooteetcTBumM ¢ 0MC.1.4.1.0035 «[neHKM», TakUM Kak omucaHue, pasmepbl MAEHKHM, KUCIOTHOCTb pacTBopa,
0AHOPOZHOCTb MacChl, MUKPOOMOOr1YecKas YnucToTa.

Pe3ynbTaTbl NpoBEeAEHHON Hay4HOM paboTbl MOKa3anu, YTo pa3paboTaHHbI NEKApCTBEHHbIA Mpenapat C 3TOPUKOKCUOOM
ynoenetsopset TpeboannaM 0DC «[lneHku» no uccneLyeMbIM NoKasaTensaM KadyecTsa.

KnioyeBbie cnoBa: KynupoBaHue bonu; MMKpOﬁMOﬂOFM'—IeCKaFI YUCTOTA; OLEeHKa KayeCTBa; MJIeHKa ﬁmop,erpa,umpyeMaﬂ;
NNIeHKa NNeKapCcTBeHHas; pa3p360TKa COCTaBa; 3T0pMKOKCVI6.
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Development of composition, technology and
determination of quality indicators of medicinal
films with etoricoxib

Ekaterina A. Klimkina, Yunna Yu. Zhidkova, Anastasiya A. Kovaleva,
Irina V. Garmashova, Ol'ga A. Vatanskaya
Military Medical Academy, Saint Petersburg, Russia

ABSTRACT

According to the Strategy for the Development of the Pharmaceutical industry until 2030, the development of new domestic
medicines is one of the urgent tasks to ensure sustainable socio-economic development of the Russian Federation. In this
regard, we have developed the composition and technology of a drug in the dosage form of a “Film”, dispersed in the oral cav-
ity, with a nonsteroidal anti-inflammatory agent of selective action — etoricoxib. The choice of this dosage form is due to its
advantages over other dosage forms, such as high bioavailability, no need to wash down the films with water and swallow,
the prevention of the development of undesirable adverse reactions from the gastrointestinal tract.

The purpose of the study was to verify the compliance of the manufactured model samples of films with etoricoxib with the
requirements of the State Pharmacopoeia of the current edition. The article presents data on the development of the optimal
composition of films and the method of selecting the concentration of preservative, the technology for producing films, as well
as describes the processes and results of tests conducted to assess the quality of films according to some regulated indicators
in accordance with the GPA “Films", such as description, film dimensions, pH of the solution, uniformity of mass, microbiologi-
cal purity.

The results of the scientific work showed that the developed drug with etoricoxib meets the requirements of the General Phar-
macopoeia Monograph “Films” for the quality indicators studied.

Keywords: biodegradable film; etoricoxib; formulation development; medicinal film; microbiological purity; pain relief; quality
assessment.
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OPTHATTBHBIE MCCTTE[IOBARMA

AKTYAJIbHOCTb

B coBpeMeHHOM Mupe cyLLeCTByeT OrpoMHoe pa3Hoobpa-
3Me NeKapCTBEHHbIX MPenapaTtoB C MPOTMBOBOCMANUTENb-
HbIM, @HaNbreTUYECKUM U KapOMOHWKAILLMM [eNCTBUEM,
HO, HECMOTPS Ha 3T0, HECTEPOMAHbLIE MPOTUBOBOCNANMTENb-
Hble CPeACTBA OCTAKTCA OJHUM M3 CaMblX BOCTPEDOBaHHbIX
K/accoB JieKapCcTBEHHbIX npenapatoB. MapMaKko-3KoHoOMuUYe-
CKWIA aHanM3 pPOCCUICKOro U 3apybexxkHoro dapMalieBTnye-
CKWX PbIHKOB MOKa3blBaeT, YTO yKe AJMTeNbHOe BpeMs He-
CTepouaHble NpoTUBOBOCNaNUTeNbHbIE npenapatel (HIBM)
COXPaHAIOT OAHY U3 MAMPYHOLLMX No3uLmiA. 3To 0bycnoBneHo
KaK LUMpOKuM HasHaueHneM HIBIT Bpayamu Bcex cneumans-
HOCTel, TaK W [LOCTYyMHOCTbIO NEKapCTBEHHbIX NpenapaTos
LaHHOM Tpynnbl LA NaLMEHTOB B CBSA3M C be3peuenTyp-
HbIM OTMYCKOM DONbLUMHCTBA M3 HUX B pALE CTPaH, BKIOYas
Poccuo [1].

OnutenbHoe nedenne HIBI addeKTMBHO CHWxaeT
CMMMTOMbI BOCMANieHUs U KynupyeT 6o/eBoi CMHAPOM Npy
Pa3NMyYHbIX NATONOrMAX, OLHAKO MOXET MpOBOLMPOBaTb
racTpPOUHTECTUHANbHbIE OCNOMHEHUS — OT AMCKOM{op-
Ta B 3NUracTpanbHoi 061acT [0 U3HEYTpOXaKLWMX COo-
CTOSIHWUW, CPELM KOTOPbIX S3BEHHbIE MOPAXKEHWS CIU3UCTOI
000/104KM BEPXHUX OTLENOB MENYLOYHO-KULLEYHOTO TPpaK-
Ta (KKT), KpoBoTeueHus, nepdopaumm [2].

JlekapcTBeHHble npenapatbl B opMe MyeHOK obnaga-
10T BbICOKOM 6MO[OCTYMHOCTbIO 33 CYET MUCMEprUpOBaHUS
B MONIOCTU pTa. 3T0 MO3BOSISET YCKOPUTbL BPeMs HacTyne-
HWSA TepaneBTUYeCKOro IddeKTa, pewnTb NpobneMy Hexe-
natesibHbIX No6oyHbIX peakumii co ctopoHbl KT 3a cuert
HernocpeaCTBEHHOro MoMafaHus LEeNCTBYIOLLEr0 BeLLeCTBa
B CMCTEMHbI/ KPOBOTOK; KPOME TOT0, MPUMEHEHWE MNIEHOK
ynobHO 19 MauMeHToB, UMEKLLMX NpobneMbl C rOTaHUEM
(annepruyeckuit oTek, peota) [3].

3TOpPUKOKCMO ABNSETCA COBPEMEHHBIM HECTEPOMAHBIM
MpOTUBOBOCNANMUTENbBHBIM CPEACTBOM, BbICOKOCENIEKTUBHBIM
MHIMOUTOPOM LMKII0OKcMreHasbl-2. OH xapaKTepusyetcs
ObICTPbIM 1 BbIpaXEHHbIM aHaNbreTUYeCKUM [AeNCTBUEM,
BbICOKUM MPOTMBOBOCMAMTENIbHBIM NMOTEHLMANOM U Crio-
COBHOCTbH) BAMSATL Ha pasBUTWE LIEHTPaNbHOW CEeHCUTU3a-
LiM — O[IHOTO U3 LiEHTpabHbIX MeXaH13MoB (hopMUpOBaHUS
XpOHMUYecKon 6onu. besonacHocTb M ieyebHbI noTeHuuan
3TOPUKOKCKMDA MPOLLM MPOBEPKY B MHOTOYMCIIEHHbIX Mac-
WTabHbIX PaHLOMU3NPOBAHHBIX KOHTPONMPYEMBIX MCCNefo-
BaHusAX. OH 3apekoMeHpoBan cebs Kak addeKTuBHoe cpes-
CTBO 4151 KyNWUPOBaHMs OCTPOIA M XPOHUYECKOI B0, 0cTporo
MoJarpuyeckoro apTpuTa, a TakKe A JIeYeHWs peBMaTons-
Horo apTpuTa [4].

Llens uccnedosaHus — pa3paboTKa NeKapCTBEHHOMO
npenapara B GopMe N/eHOK, COAepIKaLLero B KayecTse aK-
TMBHOM (hapMaL,eBTUHECKOM CYOCTaHLMM 3TOPUKOKCHD, C Lie-
Tbto 0becneyeHns ANUTENBHOTO M KaYeCTBEHHOTO aHaNbreu-
PYHOLLEr0 U NPOTUBOBOCMANUTENLHOIO AeHCTBUS.

B xone HayuHoOro uccnefoBaHus HamMu paspaboTaHbl ONTH-
MaJbHbIA COCTaB MNIEHOK JIEKAPCTBEHHbIX C 3TOPUKOKCUOOM,
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TEXHONOMMA MOYYEHUs U MPOBEAEHBI UCTIbITAHUS MJIEHOK
M0 HEKOTOPbIM perfiaMeHTMpYEMbIM MOKa3aTensM KayecTsa
B cootBeTcTBUM ¢ ODC.1.4.1.0035 «[TneHku» [5].

MATEPUAJIbl U METO/bI

MaTepuanamn uccnepoBaHus  SBUAKUCH  CreAyio-
wme cybcTaHumm: 3TopuKoKenb (npoussogutens Alembic
Pharmaceuticals Ltd., MHans, cepuitHbiii Homep 2102010991),
wenatH (©C.2.1.0099.18), pekctposa (9C.2.1.0092.18),
KaKao nopoLuoK (FOCT 108-2014), rnmuepon (®C.2.2.0006.15),
HaTpusi 6eH3oar (PC.2.1.0516), Bona oumwienHas (PC.2.2.0020).

[ins npoBefeHnsa cTaHAAPTU3aLMK MIIEHOK MCMONb30Ba-
N1 cnepytowee 06opyaoBaHUe: MUKPOMETP MeXaHUYECKUH,
Becbl aHanutuyeckune NOCMETP BJ1-224B, pH-MeTp nabopa-
TopHbIi A4100, noHoMep yHUBepCanbHbIi IB-74.

WccnepnoBaHue KayecTBa pa3paboTaHHbIX MEHOK C 3T0-
puKokcnboM nposoamnu B cooteetcTBuM ¢ 0MC.1.4.1.0035
«[NneHku» No crepyloLwMM NoKasaTeNiaM: onucaHue, pasme-
pbl NAeHK, pH pacTBopa, 0HOPOLHOCTb Macchl, MUKpobuo-
normyecKas 4mucToTa.

OnucaHue NAeHOK C 3TOPUKOKCMOOM OLeHMBanu no op-
raHoNenTUYECKUM MoKasaTensM. [eoMeTpuyeckue pasmepsi
MEHOK C 3TOPUKOKCMOOM onpepensnu nyTeM U3MepeHus
MVUKPOMETPOM.

WcnbiTaHne pactBopa Ha pH npoBoaunM noTeHuMO-
MeTpuyeckuM MetogoM B cootBeTcTBuM ¢ 0PC.1.2.1.0004
«VloHoMeTpus». [118 NpUroToBNIeHMs UCMLITYEMOro pacTBopa
nnexKy pacteopsinn B 10 Mn BoAbl OUULLEHHOW, OTHMLTPO-
BbiBanu. OunbTpaTt npeacTaBnsn coboi Npo3payHyo Kui-
KOCTb C JKENTOBATbIM OTTEHKOM.

M3MepeHne nokasatens «OAHOPOAHOCTb MacChbl» Mpo-
Bogum B cootetctBM ¢ 0DC.1.4.2.0009 «OaHOpoaHoOCTL
Macchbl J,03MPOBaHHbIX SIeKapCTBEHHbIX GopMy. [ins uccne-
[0BaHuA bbino oTobpaHo 20 nieHOK, KOTopble B3BELUMBAMN
¢ ToyHocTbto Ao 0,001 r. M3 nonyyeHHbIX pe3ynbTaToB pac-
CUMTbIBaNN CPESHIOK Maccy W onpejensnm HopMy AoMnycTU-
moro oTkoHeHus (HI0).

OnpepenexHve MUKPOOMONOTMYECKON UMCTOTHI Mle-
HOK C 3TOPUKOKCMBOM nNpoBOAMAM B COOTBETCTBUM
¢ 00C.1.2.4.0002.18 «Mukpobuonoruyeckas uucToTan.
[ins nposefeHus ucnbiTaHUs Bbll UCMOb30BaH YalLeYHbIN
arapoBbli MeTog. [lns KyNbTUBMPOBaAHUS MUKPOOPraHU3MOB
B KauecTBe nuTaTeNbHbIX cpef, ucnonb3osanu: [M®-arap —
LNsl KOHTPOJIA 3arpsi3HEHHOCTW 06LLero MMKPOBbHOro Yncna;
arap Cabypo c rmoKo3oii — [na KOHTPONA APOXIKEBbIX
¥ necHeBbIX rpuboB; nuTatenbHas cpefa N® 8 — nng KoHT-
pons MUKpOOHOW 3arpsisHeHHocTH Escherichia coli. Toces
NPOM3BOAMIN TNTYBUHHBIM MeTOLOM. B cTepuibHylo YaluKy
Metpu BHOCKAKM T Mn1 McnbITyeMoro obpasLia, MPUroToBAEHHO-
ro As1a aHanu3a. [lobasnsanm 20 Mn pacnniaBieHHoN U OXJ1ax-
JEHHON Ao TeMnepatypbl 42 °C cTepunbHOMA arapu3oBaHHOM
nuTaTeNbHON cpefibl U NepeMeluvBani. Mocne 3acTbiBaHuUs
arapa YallKku nepeBopauMBanM U UHKYbUpOBanu noceBbl
B TeyeHue 5 cyT.

3/
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B pesynbrate paHee npoBefeHHbIX UCCNEL0BaHMIA HaMK
Bbin NopobpaH oNTUManbHbIN COCTaB NIEHOK JIEKAPCTBEHHbIX
C 3TOPUKOKCMOOM: 3TopUKoKenba — 2,14 %; wenatuHa —
7,14; ramuepona — 10; Kakao nopowka — 4,29; nekcrpo-
3bl — 2,86; HaTpua beH3oata — 1,5; BOAbI OYNLLEHHON —
71,43 %.

Kputepuamu ansa Beibopa onTuManbHoro cocrasa nie-
HOK C 3TOPUKOKCUBOM ABNIANICh: CNOCOBHOCTb OCHOBbI Kaye-
CTBEHHO 06pa30BbLIBaTb NOMMEPHYIO NJIEHKY, BHELLHWN BUA,
IErKOCTb OTAENEHNS OT MOAJ0KKM, LeNIOCTHOCTb U OJHOPOS -
HOCTb MNEHKN.

MneHKU C 3TOPMKOKCMDBOM yKa3aHHOro cocTaBa MOJHO-
CTbl0 YA0BNETBOPSNM 3afiaHHbIM NMapameTpaM. [lonyyeHHble
MoZenbHble 06pa3subl 06pa3oBbiBanM OGHOPOLHY Maccy,
NErko W LeNoCTHO OTAENANMCh OT MOAMOXKY, @ TaKKe UMEeN
COOTBETCTBYHLLMA BHELUHWIA BUL.

TexHonorus noay4YeHUs NIEHOK ¢ ITOPUKOKCUOOM 3aKITo-
yanacb B NPUrOTOBSIEHUN CYCMEH3UOHHON CMECH, COCTOSLLLEN
13 aKTMBHOM (hapMaLeBTUYECKON CYbCTaHUMU — ITOPUKOK-
cuba v BCnoMoraTesbHbIX BELLECTB, 00YCI0BAMBAIOLLMX Op-
raHofienTUYeckue CBOMCTBA NneHKU. [lanee cMecb BBOAMIM
B MOSMMep, FOMOreHWU3MPOBaK, BbIIMBANM Ha NOAMOXKKY
W OCTaBfIAIN CYLUMTBCS.

Ha crnepytowem atane Hawwmx uccnefoBanuii bbina npo-
BeAeHa CTaHAapTMU3auus NeHOK C 3TOPUKOKCMBOM B co-
otBetctBuM 0®C.1.4.1.0035 «[neHku» no cnegywLmUM
MoKasaTeNiAM: OnucaHue, pa3mepbl mneHKkW, pH pacteopa,
0[HOPOHOCTb Macchl, MUKpobuonormyeckas yucrota [4].

Onucanue. BHelHMI BUA, NEHOK C 3TOPUKOKCMOOM oLie-
HWBanM BM3yanbHO. OHW NpeacTaBnanM cobol 3nacTUUHbIE
rNafKve NNacTUHKM NpAMOYrofibHoW QopMbl KOPUYHEBOTO
LiBETa C XapaKTepHbIM 3arnaxoM Kakao.

Pa3Mmepbl nneHku. [eoMeTpuyeckue pasMepbl (4nHY,
LUMPWHY, TOJILLMHY) MOLENbHbIX 00pa3LoB NAEHOK C 3TOpU-
KOKCMOOM M3MepsnM Npu NoMoLLM MUKpoMeTpa. pu 3tom
OJMHA nneHkn coctaBuna 23 +0,2 MM, wupuHa 19 + 0,1,
TonwmHa 0,2 £ 0,1 MM,

pH pactBopa. [1ns nonyyeHus 4OCTOBEPHOrO NoKasaTens
onpenensnu pH pacteopa 9 nneHok. Pe3ynbTaThl U3MepeHus
pH onbITHLIX 06pa3LoB NpefcTaBneHbl B TabnuLe.

PesynbTaThl aHanu3a AaHHbIX, NPeLCTaBAeHHbIX B Tabnm-
Lie, MOKa3bIBaKT, YTO CPeAHEE 3HaueHMe BennumHbl pH pac-
TBOpa cocTaBuno 9,490, uto cBMAETENLCTBYET 0 CNaboKMCIon
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cpefe NEHOK C 3TOPUKOKCMOoM. PedepeHTHble 3HaueHus pH
C/IIOHbI YesIOBEKA BapbMpYIOT B AuanasoHe 6,4—7,4. Takum
06pa3oM, MOXHO CAeNnaThb BbIBOJ, 0 A0MYCTUMOCTU 3HTEPasTb-
HOro (B 4aCTHOCTM, CYBNIMHIBaNbHOMO) NPUMEHEHMS pa3pabo-
TaHHOr0 Hamu npenapara.

OpHopogHOCTb Macchl. 1S nonyyeHnst JOCTOBEPHOMO
nokasartens onpegensnu Maccy 20 NAeHOK, KaXayk U3 Ko-
TOPbIX B3BELLMBANM B OTAENLHOCTU € To4HOCTHI0 Ao 0,001 r.
Mo pe3ynbratam onpefeneHns 0fHOPOLHOCTM Macchl OMbIT-
HbIX 00pasLoB MNIEHOK C 3TOPUKOKCMOOM paccyMTbIBanM
CpeLHI0 Maccy OfiHOI NJieHKK, KoTopas cocTasuna 0,842 r.
Mpn 3TOM Macca nneHoK Haxogunack B npegenax 0,758-
0,926 r v ToNbKO ABE MHAMBMAYAsbHbIE MACChl OTKIOHANCD
OT CPeAHeN Macchbl Ha BENIMYKHY, NMPEBbLILIALLYI AOMYCTU-
Moe oTkioHeHue B 10 % (+0,084), Ho HM ofHa MHAMBKAYaNb-
Has Macca He OTKJIOHANACh OT CPefHeil Macchl Ha BENIMUMHY,
B 2 pa3a npesblwaiowyto ycraHosneHHyto HA0. Takum o06-
pa3oM, pa3paboTaHHble MIEHKU NEKApCTBEHHbIE C 3TOPUKOK-
cuboM cuMTanM BblLEPIKaBLUMMW UCTIbITAHWE MO MOKa3aTerio
«OAHOPOJHOCTb MacChl 03VPOBaHHBIX JIEKAPCTBEHHBIX (POPM».

Mukpobuonoruyeckas ymuctota. B KauyectBe KoHcep-
BaHTa B COCTaB MJIEHOK C 3TOPUKOKCMOOM BBOAMIM HaTpUs
6en3oat. Mopbop ero KOHLUEHTpaLuW OCYLLEeCTBAIAMM 3KC-
nepuMeHTanbHbIM NyTeM. [1ns 3T0ro noayuunu 3 onbITHBIX
obpasua NeHoK, 0TAMYAILLMXCA TOMBKO KONUYECTBEHHBIM
cofiepxaHueM Hatpusa bensoara: cocta N° 1 copepxan 3 %
KoHcepBaHTa, coctaB N® 2-1,5 %, coctaB N2 3 He copepxan
KoHcepBaHTa. WcnbiTaHne NpoBOAMIM METOLOM CpaBHEHUS
MHTEHCWMBHOCTM POCTa MUKPOOPraHU3MOB B COCTaBax C pas-
HbIM COAEpKaHWeM KoHcepBaHTa. [1pu atoM B coctaBax N? 1
u 2 obuiee yncno aspobHbIX MUKPOOPraHM3MOB He MPeBbI-
wano 102 KOE B 1 r npenaparta, 06LLee YACI0 JPOMKEBbIX
n nnecHesbix rpubos — 10" KOE B 1 r npenapata u He 6bi
o6Hapy»eH poct Pseudomonas aeruginosa v Staphylococcus
aureus; B coctaBe N 3 ponycTuMble nokasatenu obuuero
uncna aspobHbIX MUKPOOPraHU3MOB, IPOXIKEBbIX U NyecHe-
BbIX rpboB NpeBbIlLanM peKoMeHayeMble TpeboBaHms. [o-
cKonbKy U coctas N® 1, copepxallumin HaTpus beH30aT B KOH-
LeHTpaumm 3 %, v coctas N® 2, cofepalLmin HaTpus beH3oat
B KoHLeHTpaumm 1,5 %, B 04MHaKOBOM CTENeHN YA0BNETBO-
psnu TpeboBaHuaM locynapctBeHHol dapmakonen XIV us-
AaHuA N0 MoKa3aTeNitlo «MWUKpOBMONorMyecKas 4MCToTan,
ObINI0 pELLEHO BKIIYMTL B COCTaB MJIEHOK NEKapCTBEHHbIX
C 3TOPUKOKCUDBOM B KauecTBe KOHCepBaHTa HaTpus beHsoat
B KOHUeHTpauum 1,5 %.

Tabnuua. PesynbTatbl U3mMepeHus pH onbITHbIX 06pa3L0B NIEHOK C 3TOPUKOKCMOOM

Table. Results of measuring the pH of prototype films with etoricoxib

Homep onbiTHoro obpasiia nieHok
Mpubop C 3TOpUKOKCMBOM/BennumMHa pH
U3MepeHus
1 2 3 4 5 6 7 8 9
pH-MeTp A4100 5,557 5,556 5,560 5,488 5,480 5516 5,533 5,190 5,533
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OPTHATTBHBIE MCCTTE[IOBARMA

3AK/TIOYEHUE

PaspaboTaH nekapcTBeHHbIN npenapat B hopMe MIEHOK,
COAEpXalLMiA B KauecTBe aKTMBHOW (apMaLleBTUYeCKOM
cybcTaHumMm aTopuKoKemb. B coctaB paspaboTaHHbIX NneHOK
KpoMe [e/CTBYHLLEro BeLlecTBa (3TOPUKOKCKMDA) BXOAAT
nneHKoobpasytoLlas ocHOBa (enaTuH M BOAA OYMLLEHHAS),
nnactuduratop (rnmuepon), apoMaTm3aTopsl U KOpPeKTopbl
BKyCa (KaKao MOPOLUOK, [LEKCTPO3a), aHTUMUKPOOHLIA KOH-
CepBaHT (HaTpua beH3oar).

Pa3spaboTaHHble MAEHKW NeKapCTBEHHbIE C 3TOPUKOKCH-
bom npepcTaBnstoT coboi anacTUyHbIE TNAAKWE MAACTUHKM
NpSMOYroSIbHOM (OPMbl KOPUYHEBOTO LIBETA C XapaKTepPHbIM
3amaxoM KaKao, MMewLuMe CrefylLlime reoMeTpuyeckue
pasmepbl: AnnHa 23 + 0,2 MM, wupuHa 19 + 0,1, TonwmHa
0,2+0,1 Mm.

CpenHee 3HaueHue BenMumMHbl pH pacTeopa nneHokK ¢ aTo-
puKoKcnboM — 5,490, uTo CBUAETENLCTBYET O JOMNYCTUMOCTH
WX 3HTepanbHoro (CybnMHrBanbHOr0) NPUMEHeHHU.

OnpeneneHa focTaToyHas AN NOALEpaHus Tpebye-
MOr0 YPOBHSI MUKPOOMONOTMYECKON YMCTOTHI KOHLIEHTpaLMS
aHTUMMKpobHoro KoHcepBaHTa — 1,5 % HaTtpusa beH3soara .
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ABSTRACT

BACKGROUND: Currently, there are 33 educational organizations of the Russian Ministry of Defense in Russia with a total staff
of about 18 thousand students studying around the clock

AIM: to assess the dynamics of the health status of students in educational institutions of the Russian Ministry of Defense for
12 years from 2010/2011 to 2021/2022 academic year.

MATERIALS AND METHODS: We studied reports on Form 13K/MEL, prepared by employees of educational organizations of
the Russian Ministry of Defense, and calculated the dynamics of the level of assessments of the health status of students.
The article presents arithmetic averages and their errors; the development of health groups was assessed using time series
analysis, for which a second-order polynomial series was used.

RESULTS: In general educational institutions, there were 25.3 + 0.9% of pupils with health group I, 60.7 + 0.6% with group I,
and 14.0 + 1.2% with group Ill. In recent years, there has been a tendency to increase the number of pupils with health
groups | and Il and decrease with group IIl. These results indicated a properly organized educational process and optimization
of medical support for students. The most positive dynamics of health status were observed in pupils aged 10-12 years, less
pronounced — in pupils aged 16-18 years.

CONCLUSIONS: In some educational organizations of the Russian Ministry of Defense during the period studied, there were
not entirely favorable trends in the organization of medical support for students, which aims at more personalized work with
students.

Keywords: cadet; children; health group; medical examination; pupil; Russian Ministry of Defense; teenager.

To cite this article
Soldatov IK, Evdokimov VI, Arsentiev VG, Makiev RG, Golovinova VYu. Indicators of health groups of pupils of general education organizations of the Russian
Ministry of Defense (2010-2022). Russian Military Medical Academy Reports. 2024;43(1):41-48. DOI: https://doi.org/10.17816/rmmar623206

Received: 11.11.2023 Accepted: 28.11.2023 Published: 29.03.2024
&
ECO®VECTOR The article can be used under the CC BY-NC-ND 40 license

© Eco-Vector, 2024


https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.17816/rmmar623206
https://doi.org/10.17816/rmmar623206

42

V138ecTua Poccuiickonm

OPUTHATIBHBIE MCCTTEIOBAHA Tom 43, N 1. 2024 BOEHHO-MELVLIVHCKOI aKATEMUM

Y[K 355.337.8 : 355.511.512
DOI: https://doi.org/10.17816/rmmar623206
HayuHas ctatbs

lokasatenu rpynn 3aopoBbsi BOCNMTAaHHUKOB
o6uieobpasoBaTenibHbIX opraHu3auuii MuHo60pOHbDI
Poccuu (2010-2022 rr.)

W.K. Conpatos', B.\. Esnokumos 2, B.I. Apcentbes', P.I'. Makues', B.10. MlonosuHosa®

! BoeHHo-MeamumHcKas akapemus, Cankt-Tetep6ypr, Poccus;
2 BcepoCCUIICKMI LIEHTP 3KCTPEHHOM 1 paauaLMoHHON MeavumHel uM. AM. Hukndoposa MYC Poccim, Cankr-Metepbypr, Poccus;
3 PoCTOBCKMI roCyAapCTBEHHbI MeMLMHCKMIA YHABEPCUTET, BOBHHBIN YuebHbIN LeHTp, PocTos-Ha-[loHy, Poccus

AHHOTALMA

AktyanbHocTb. B HacToswee Bpemsa B Poccun ¢dyHKUMoHMpytoT 33 o6Lueobpa3oBaTesibHble opraHu3aumMm MuHOGOPOHbI
Poccum ¢ 0bLueit WTaTHOM YMCIIEHHOCTBH 0KO0 18 ThiC. BOCMIUTAHHUKOB, 00YYaloLLMXCS C KPYrN0CYTOUHBIM NPpedbiBaHNEM.
LUenb — oueHUTb OMHAMUKY COCTOSIHUS 3[0POBbS BOCMMUTAHHUKOB 00LLe0bpa3oBaTeNibHbIX OpraHu3aumuii MUHOBOpPOHBI
Poccum 3a 12 net — ¢ 2010/2011 no 2021/2022 y4ebHblii rog.

Martepuan u MeToabl. M3yannu otyetsl no gopme 13K/MEL, noarotoBneHHble COTpyaHMKaMM 0bLieobpa3oBaTenbHbIX opra-
HW3auuii MuHobopoHsl Poccum, paccuntany AMHaMUKY YPOBHS OLIEHOK COCTOSIHWSA 3[,0POBbS BOCMMTAHHUKOB. B cTaTbe npea-
CTaBJieHbl CpefHUe apudMeTUUECKMe BENTMUMHBI U MX OLUMOKM, pa3BuUTME Tpynn 3[40POBbs OLEHWIM MpKU NMOMOLLM aHann3a
LVHAMUYECKWX PSALOB, As YEro MCMOoNb30BaM NOIMHOMUANBHBIA PsfL BTOPOro NOpsAKa.

Pe3ynbtathl. B 06Le06pa3oBaTenibHbIX OpraHu3aumsx BOCMUTaHHWMKOB ¢ | rpynnoi 3popoBba Obino 25,3+ 0,9 %,
coll — 60,7 +0,6 %, c lll rpynnoit — 14,0 £ 1,2 %. B nocnegHWe rofbl 0TMEYAeTCs TEHAEHUMS YBEMYEHUA YMCa BOC-
nuTaHHKMKOB ¢ | v Il rpynnamm 3n0poBbs M yMeHblieHns — c [l rpynnoii. 31 pe3ynbTaThl CBUMAETENLCTBOBAM O NMPaBULHO
OpraH130BaHHOM y4ebHO-BOCMMTaTeIbHOM MPOLEcce M ONTUMM3aLMM MeMLMHCKOr0 CONpOBOXAEHUS yyalmxcs. Hanbonee
MonoXuTeNbHas AMHaMWKa COCTOSIHUA 3[,0pOBbsS 0TMEYanach y BOCMUTaHHWKOB B Bo3pacTe 10-12 neT, MeHee BbIpaeH-
Has — Y BOCMUTaHHWKOB B Bo3pacTe 16—18 nert.

3aknovenune. B HekoTopbix 06Lieobpa3oBaTenbHbIX opraHu3aumax MuHobopoHbl Poccum m3ydeHHoro nepuofa oTMeuva-
JIUCb He BnOMHe 6aronpuaTHbIE TEHAEHLMW OpraHU3aLM MeAULIMHCKOrO COMPOBOX/AEHUS BOCMIMTAHHMKOB, YTO HalLlenMBaeT
Ha bonee nepcoHMdUUMPOBaHHYL0 paboTy ¢ 0byyaeMbIMM.

KnioueBble cno.a: rpynna 340poBbA; 0eTU; AUCNAHCEpPU3aUna; Kader; MMHOGOpOHbI Poccuy; NOApPOCTOK; CyBOpOBeL.
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BACKGROUND

The following health groups of pupils are distin-
guished in general educational organizations of the Rus-
sian Ministry of Defense based on normative documents:
group |, healthy pupils with normal development and lev-
el of basic functions; group Il, those having functional or
morphological abnormalities after acute diseases and are
frequently ill (hypertrophy of palatine tonsils of 1-2 de-
gree, nasal septum curvature without disruption of exter-
nal respiratory function, posture disorders, flattened foot,
myopia, low degree hypermetropia, moderate vegetative
lability of pubertal genesis, functional systolic murmur,
etc.); and group lll, patients with chronic diseases in a
state of compensation, with preserved functional capa-
bilities of the organism. This includes anemia, obesity,
malnutrition, vegetovascular dystonia, hypotonia, delayed
physical and/or sexual development, flat feet, scoliosis,
and varicose veins in the spermatic cord .

The search conducted in the Russian Science Cita-
tion Index’ revealed 152 responses to Russian sci-
entific articles on medical and biological aspects of
the life activity of pupils, including students of Suvo-
rov schools and cadets, published from 2005 to 2022.
The publications were divided into two categories: those
reflecting the state of health, including functional re-
serves of the organism, and those reflecting morbi-
dity, physical development, physical fitness, quality
of life, and socio-psychological features of the pupils’
personality.

The health determinants for pupils in Suvorov schools,
cadet classes, and corps of the Russia Ministry of Edu-
cation and Ministry of Defense and other ministries and
departments where over 200,000 people study include
genetic predisposition, individual personality character-
istics, and round-the-clock stay on the educational or-
ganization's premises, which shape lifestyle, nutrition,
social relationships, and physical and psychophysiologi-
cal development. Excessive daily and weekly educational
and intellectual loads, reduced break duration between
lessons and optional classes, and anthropogenic con-
taminants (e.g., aromatic hydrocarbons and aldehydes,
chlorine-containing substances, etc.) were the main
determinants of the negative impact of the educational
process. Furthermore, nutritional factors, including mi-
cronutrient deficiency (i.e., vitamins C, B,, and A, calcium,

" on Approval of the Standard Regulations on Medical Provision
of Students of Presidential Cadet, Suvorov Military, Nakhimov Naval, and
Moscow Military Musical Schools, as well as Cadet (Sea Cadet) Corps of
the Ministry of Defense of the Russian Federation: Order of the Minis-
try of Defense of the Russian Federation dated September 09. 10.2012
No. 3100; On the Procedure for Medical Examinations of Minors, including
upon Entry to Educational Institutions and During Training: Instructions of
the Head of the Main Military Medical Department of the Russian Ministry
of D(zefense, dated April 15, 2013, no. 161/2/2/2/721.
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phosphorus, and magnesium) and excess of macronu-
trients (fats and carbohydrates), were found to contrib-
ute to this impact. Although anthropogenic contaminant
content was within permissible levels, when combined
with other factors, they posed a risk to the health
of students [1].

In some studies, the health assessment results of
students from Suvorov schools and cadet corps were
compared to those of students of the same age in gen-
eral educational schools in the region. For instance, the
staff of Astrakhan State Medical University conducted a
series of articles on the health status, physical devel-
opment, nonspecific resistance, and functional state of
cadets at admission and after 5 years of training in the
I.A. Biryukov Cossack Cadet Corps (Astrakhan Oblast)
[2-5].

Moreover, Balashova et al. presented the state of
health of pupils at the Samara Cadet Corps. Ashvitz de-
scribed the Omsk Cadet Corps, whereas Balashova et
al. studied the Tver Suvorov Military School. Addition-
ally, Zhilina et al. studied an unspecified cadet corps
[6-9].

Pointing out the differences in absolute indices be-
tween the health groups of pupils in Suvorov schools and
cadet corps is crucial. These studies have shown that the
appropriate organization of the educational process, a
beneficial daily routine, rational nutrition, and education
have a positive effect on the health of cadets compared
to students in general educational schools.

Studies that assess the health status of pupils over a
long period of time were not found.

This study aimed to evaluate the health status dynam-
ics of pupils attending general educational organizations
under the Russian Ministry of Defense for a 12-year pe-
riod, from the academic year 2010/2011 to 2021/2022.

MATERIALS AND METHODS

There are currently 33 general educational organiza-
tions under the Russian Ministry of Defense, with a total
staff of approximately 18,000 students attending full-
time.

We analyzed Form 13K/MED reports created by the
Ministry of Defense’s general educational organization
staff from the 2010/2011 to 2021/2022 academic years.

The percentages of health assessments for general
educational organizations were calculated and catego-
rized by age group: 10-12 years (31.1%), 13-15 years
(43.9%), and 16—18 years (25%), and the distribution was
31.1%, 46.9%, and 25%, respectively.

Data were assessed for normal distribution. The ar-
ticle presents the arithmetic mean values and their er-
rors (M + m). The development of indicators was ana-
lyzed by examining dynamic series and calculating the
second-order polynomial trend [10]. The coefficient of
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determination (R?) indicates the objectivity of the poly-
nomial curve. The higher the R? value (maximum: 1.0),
the closer the curve approximates the actual data distri-
bution.

RESULTS

Table 1 presents the average annual shares of health
groups of pupils of general educational organizations
of the Russian Ministry of Defense from 2010/2011 to
2021/2022 academic years.

The distribution of children in the general popula-
tion was as follows: group I, 25.3% + 0.9%; group II,
60.7% + 0.6%; and group Ill, 14.0% = 1.2%. The poly-
nomial trends observed in the dynamics of students in
groups | and Il (Fig. 1, A and 1, B) resembled U-curves,
with an increasing trend in the last period of study.
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In contrast, the trend observed in group Il (Fig. 1, C)
resembled an inverted U-curve, with maximum values
observed between 2012/2013 and 2017/2018, followed
by a decrease in the last years of observation.

In 2010/2011, 31.8% of pupils were in health group I.
This figure decreased to 26.7% in 2021/2022, indicating
a 4.9% decrease. Importantly, this is a general indicator,
and further analysis of indicators in each general educa-
tional organization of the Russian Ministry of Defense is
critical to fully understand the trends in medical support
for students over the years.

However, the educational process has a clearly
positive impact on pupils in health groups Il and Ill.
In comparison to 2010/2011, the percentage of pupils
with group Il has slightly increased by 1.3%, whereas
the percentage of pupils with group Il has decreased
by 3.8%.

Table 1. Average annual shares of health groups of pupils of general education organizations of the Russian Ministry of Defense, %
Tabnuua 1. CpesHerofoBble A0MW Fpynin 30,0p0OBbst BOCIUTaHHUKOB 06LLe06pa3oBaTebHbIX opraHu3aumii MuHobopoHsl Poccuu, %

Academic year
Health Age.
aroup years | 2010/( 2011/ | 2012/ | 2013/ | 2014/ | 2015/ | 2016/ | 2017/ | 2018/ | 2019/ | 2020/ | 2021/ | M m
2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022
| General 318 284 234 238 251 234 217 212 266 257 263 267 25309
10-12 246 271 260 288 304 294 297 256 332 293 335 325 29.2+09
13-15 297 249 194 206 218 200 184 205 236 230 224 230 223+0.9
16-18 394 391 265 233 242 222 184 157 235 256 246 259 257+20
I General 620 63.0 57.9 594 568 600 61.1 614 579 618 631 633 60706
10-12 726 651 614 608 576 578 607 61.0 569 642 615 635 61.9+1.2
13-15 65.7 664 560 566 548 614 629 611 595 624 664 659 61.6+1.2
16-18 49.9 509 565 627 597 603 578 626 567 578 59.1 590 57.7+1.1
M General 6.2 8.6 186 169 181 166 17.2 174 155 125 106 100 140+1.2
10-12 2.8 78 126 104 120 128 9.6 134 99 6.5 5.0 40 8.9+1.1
13-15 4.6 8.7 246 228 233 187 188 183 169 146 112 111 16118
16-18 107 100 171 140 161 175 238 217 198 166 164 151 16.6+1.2
50 N B %0 C
401 70- 401
2 _ 2 _ 2 _
e 3[](_ R*=070 2 [ R =0.47 i 2 30 R*=078
& x
& 201 & &
10 50 -
| e e e s s s o LY s e s e s s s e Y L year
—O— Group | —1— Group Il —— Group Ill

— — — Polynomial trend

— — — Polynomial trend

— — — Polynomial trend

Fig. 1. Dynamics of health groups of pupils of general education organizations of the Russian Ministry of Defense
Puc. 1. [InHamuka rpynn 34,0poBbA BOCMUTaHHMKOB 06LLe0bpa3oBaTenbHbIX opraHu3aumii MuHobopoHsl Poccum
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The correlation between the dynamics of health in-
dicators for pupils in groups | and Il is not significant
(r=0.326; p>0.05), whereas it is strong, statisti-
cally significant, and negative in group lll (r=-0.869;
p < 0.001). This suggests that different factors may in-
fluence health optimization. Given that the organization of
the educational process in general educational organiza-
tions of the Russian Ministry of Defense was similar for
all pupils, other factors, such as the age of the pupils,
may have played a significant role.

Table 2 presents the levels of health groups among
pupils in different age cohorts. There were significantly
more students in health group I in the 10-12 age group
than in the 13-15 age group (p < 0.001). Among pupils
aged 16—18 years, there were significantly fewer adoles-
cents with health group Il and more with health group IlI
than those aged 10-12 and 13-15 years (Table 2).
This phenomenon requires further research.

Figure 2 shows the polynomial trends with significant
coefficients of determination in the dynamics of pupils
aged 10-12 years. In group |, there is an increase in
data, and in group Il, there is a U-curve with an increas-
ing trend in the last period of observation. In group I,
an inverted U-curve with maximum indicators in

Table 2. Health groups in age cohorts of pupils
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2012/2013-2017/2018 and decreasing indicators in the
last years of observation was noted. The presented in-
dicators reveal an improvement in the health status of
pupils aged 10-12 during their education. For instance,
in 2010/2011, 24.6% of pupils in this age group were
in health group 1. In 2021/2022, this number increased
to 32.5%, indicating a 7.9% improvement. Additionally,
a decrease was observed in the number of students in
group II, from 72.6% to 63.5% (a 9.1% decrease), and an
increase in group Ill from 2.8% to 4% (a 1.2% increase).
The living conditions and educational process in the edu-
cational organizations of the Russian Ministry of Defense
may have positively impacted the adaptation process of
the younger age cohort’s organism. However, 4% of stu-
dents in this age group experience overstrain and deple-
tion of functional reserves. Therefore, a personalized ap-
proach to medical and psychological support of students
is critical.

The polynomial trends with significant coefficients of
determination in the dynamics of pupils in health groups |
(Fig. 3, A) and Il (Fig. 3, B) aged 13-15 years show a
U-curve with increasing indicators in the last period
of observation. In health group Il (Fig. 3, C), an in-
verted U-curve is observed with maximum indicators in

Tabnuua 2. Mpynnbl 340p0BbA B BO3PACTHLIX KOropTax BOCMUTaHHUKOB

Health group, %

Age of pupils, years

10-12 (1) 292+09 61.9+12 8.9+1.1
13-15(2) 22309 61.6+1.2 16.1+1.8
16-18 (3) 25720 57.7 £ 1.1 16.6 +1.2
- P13 <0.05
Significance Py, < 0.001 Py < 0.05 P, < 0.001
50 A 80 B 50 C
R?=0.80

Percentage

}
—
Il
o
=5

D
=
o
e
=]

— — — Polynomial trend

—— Group |l
— — — Polynomial trend

Fig. 2. Dynamics of health groups of pupils aged 10-12 years educational organizations of the Russian Ministry of Defense
Puc. 2. [InHamuKa rpynn 34,0poBbA BOCMUTaHHMKOB 06LLe0bpa3oBaTenbHbIX opraHn3aumii MuHobopoHel Poccum B Bospacte 10-12 net
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2012/2013-2014/2015 and a decreasing proportion in the
last years of observation.

Owing to the fact that this age cohort prevailed among
all pupils, the development of their health assessments
resembled the general health dynamics in all general
educational organizations of the Russian Ministry of De-
fense (Fig. 1).

In2010/2011, 29.7% of children in this age group were
classified as belonging to health group |. By 2021/2022,
this percentage had decreased to 23% (a 7.7% de-
crease). For health group Il, the percentage increased
from 65.7% to 65.9% (a 0.2% increase). For health
group llI, the percentage increased from 10.7% to 15.1%
(@ 4.4% increase).

The polynomial trend for pupils aged 16—18 years in
health group | (Fig. 4, A) showed a U-curve with minimal
data in 2016/2017-2017/2018 and an increase in indi-
cators in the last period of observation. The polynomial

Tom 43N0 1, 2024
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trends for pupils in health groups Il (Fig. 4, B) and Il
(Fig. 4, C) revealed an inverted U-curve with an increase
in indicators in the last years of observation.

In 2010/2011, 34.9% of pupils in this age group were
in health group I. By 2021/2022, this number had de-
creased to 25.9% (a 9% decrease). For health group II,
the percentage increased from 65.7% to 65.9%. In health
group lll, the percentage increased from 10.7% to 15.1%
(a 4.4% increase). Health assessments in each education-
al organization is should be further analyzed to identify
the specific reasons for this phenomenon.

CONCLUSIONS

The analysis reveals that in the academic years
2010/2011 to 2021/2022, the percentage of pupils in
health group | was 25.3% + 0.9%; in group Il, it was
60.7% + 0.6%; and in group llI, it was 14.0% + 1.2% in

N

Percentage

ST ddgaAaad

— — — Polynomial trend

—m— Group Il
— — — Polynomial trend

year

—— Group Ill
— — — Polynomial trend

Fig. 3. Dynamics of health groups of pupils aged 13-15 years of educational organizations of the Russian Ministry of Defense
Puc. 3. [IuHaMuka rpynn 340poBbs BOCIMTAHHMKOB 00LL,e0bpa3oBaTesibHbIX OpraHu3aumii MuHobopoHbl Poccun B Bospacte 13-15 net
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Fig. 4. Dynamics of health groups of pupils aged 16—18 years educational organizations of the Russian Ministry of Defense
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general educational organizations of the Russian Minis-
try of Defense. A recent trend of increasing the number
of pupils in health groups | and Il while decreasing the
number in group Il has been noted. These results gener-
ally indicate a well-organized educational process and
optimized medical support for pupils.

The health status of pupils aged 10-12 years
showed the most optimal dynamics. Among them, the
majority were in health groups | and Il, accounting for
29.2% + 0.9% and 61.9% + 1.2%, respectively, whereas
fewer were in group lll, accounting for 8.9% + 1.1%.
During the last period of observation, the proportion of
pupils increased in health groups | and Il and decreased
in group IlI.

The health assessments of pupils aged 16-18 years
showed less pronounced indicators. The percentage of
pupils in health group | was 25.7% + 2.0%; in group II,
57.7% = 1.1%; and in group Ill, 16.6% + 1.2%. A decrease
was found in the percentage of persons in health group |
and an increase in group lll compared to previous years
in this age group.

During the study period, certain general educational
organizations within the Russian Ministry of Defense ex-
hibited unfavorable trends in the organization of medical
follow-up for students. This highlights the need for more
personalized attention to students. Regrettably, errors
were found in the completion of medical record-keeping
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CTle{Typrle acnekTbl IMYHOCTHOM TUMONIOTUU
60nbHBIX C cepaevyHO-COCYAUCTOM NaToNoruen,
accouuuposaHHoﬁ C caXapHbIM AMaGETOM 2-ro TMNa
H.H. JlaBuHckas, H0.J1. CrapeHuenko, 0.B. lpoTacos, A.K. CapceHranvesa

BoeHHo-MeauunHcKas akapemus, CaHkT-lletepbypr, Poccus

AHHOTALMA

AxtyanbHocTb. Poccuitickas Defiepaums Haxo4uTCA Ha YETBEPTOM MeCTe B MUpe M0 KONIMYeCTBY 60NbHbIX CaxapHbIM aua-
beToM, npenMyLLeCTBEHHO 2-r0 TUNa. Cpeayn NpUYMH CMEPTHOCTW NaLMEHTOB C caxapHbIM AMabeToM BedyLuye NO3ULMKM 3a-
HUMAIOT Cep/eYHO-COCYANCTbIe 3aboneBanms. Kaxaas U3 rnaBHbIX «nepudepuyeckux» COCTaBNSAILWMX NaToreHe3a MUKpO-
M MaKpOaHr1onaTuit Ha CeroAHALHWA AeHb OTHOCUTENBHO NOAPOBHO U3yyeHa, B TO BPEMS KaK LIEHTpanbHOE 3BEHO AaHHOM
MaToN0r1yecKoil CMCTeMbl 0CTAETCS NO-NPEeKHeMY Hel0CTaTOuYHO UCCe0BaHHbIM.

Llenb. /3yyeHne NMUHOCTHON TMMOAOMMM NALMEHTOB KaK OfHOM 13 6a30BbIX COCTABAALLMX cucTeMoobpasytollero dakTopa
NaToNorNyecKoi CMCTEMBI PerynisiLMmM, roCnofCTBYHLLE/A B paMKax rpybbix MeTabonmyeckux AMCCOHAHCOB CaxapHOro Aua-
BeTa 2-ro TMNa, acCOLMMPOBAHHOIO C CEPAEYHO-COCYAMCTON NaToNorven.

Marepuanbi u MeTogbl. [POBOAMIM aHKETUPOBAHME U YTOUHSIOLLEe cobeceioBaHMe C NPOGMIbHBIMYA BOMbHBIMK, NPOXOAALLM-
MW NIaHOBBIA KYPC leYeHns B TepaneBTMYecKUX KIMHUKax BoeHHo-mMeanumHeKoii akapgemumn uM. C.M. Kuposa. 0bcneposaHo
148 nauneHToB (49 MyxumH 1 99 XeHLWMH), pacnipeAesieHHbIX Ha 2 rpynnbl: 1) 6oabHbIE C COYETAHHOW CepAEYHO-COCYANCTO
MmaTosioruen 1 caxapHeIM amabeToM 2-ro Tuna (rpynna HabmofeHus); 2) bonbHble, CTpafatoLme cepAeyHo-COCYaAMCTON naTo-
norven be3 caxapHoro gnabeta 2-ro Tvna (rpynna cpaeHeHus). [pynna fononHuTenbHoro KoHTpons: 30 NpaKTuyecky 350po-
BbIX A06poBosbLEB. Mcnonb3oBanu poccuiickuii BapuaHT CoKpaLLeHHOro MHOrohaKTopHOro OMPOCHMKA JIMYHOCTU — afanTu-
POBaHHOMO M CTaHLAPTU3MPOBAHHOMO BapyaHTa NMCUXOMOMMYECcKOro aHKeTHoro Tecta Mini-Mult, KoTopbliii NpeacTaBnseT cobon
COKpaLLeHHY hopMy MUHHECOTCKOro MHOrOACMeKTHOrO SIMYHOCTHOMO OMPOCHUKA, CTaHAAPTU3UPOBAHHOTO NCUXOMETPUYECKO-
ro TecTa B3pOC/I0M JIMYHOCTM U NCUXONATONONMK, a TaKXKe MeTo[, LiBeToBbIX BbibopoB M. Jliowepa. Cratuctuyeckyio 0bpaboTky
pesynbTaToB NPOM3BOAMNM C NOMOLLbIO MaKeTa KoMnbloTepHbIx nporpamMm Nickstormsoftware «Ockopa» (Bepeus 1.2).
Pe3ynbTathl. YcTaHOBMM, YTO B 06LLIEN COBOKYMHOCTW BOMBHBIX € KapAMOBACKYIAPHOM NaTosorueid, acCoLMMpOBaHHON C ca-
XapHbIM AyabeToM 2-ro Tvna, NpeobnafakoT TpU OCHOBHBIX MCUXOTMNA: TUMNEPTUMHBINA, aCTEHO-HEBPOTUYECKUI U 3NUNeNTo-
MHO-B036yaMMbINA. CnocobHOCTb K BbIPabOTKE NCUMXONOMMYECKUX afanTUBHbIX (OXpaHUTENbHBIX) MEXaHU3MOB Oblfia rNaBHbIM
Pa3nMYMEM MEX[Y rpynnaMm 00MbHbIX Pa3HON JIMYHOCTHOM TUMOMOMMM MO YPOBHIO CUTYaLMOHHOM U IMYHOCTHOM KOMIEHCa-
unn. Hanbonee bnarononyyHas KIMHUYECKas CUTyaLys, MPY MPOYMX PaBHBIX YCIOBUAX, HabnoaaeTcs y 6ONbHbIX C rMNepTUM-
HbIM TUMOM JIMYHOCTM, YTO AEMOHCTPUPYET BAMSHUM NCUXOTUMA Ha CUCTEMHOM YPOBHE.

3aksioyeHme. BoisBneHHas cTpyKTypHas cneumdU4HOCTb JIMYHOCTHOM TUNONOrK, NpeLCTaB/eHHas NPeUMYLLLECTBEHHO acTe-
HO-HEBPOTUYECKMM, 3MUNENTOMAHO-BO30YAMMBIM W TMNEPTUMHBLIM BapUaHTaMu, NPOSBNSET cebs TPEBOXHO-AENPECCUBHBIMM
TEHAEHLMAMM, UMOXOHAPUEN, NcuxacTeHnew, runomManuei. Mpu 3ToM cybbeKTUBHbIE OLLYLLLEHUS 06CneA0BaHHON KaTeropum
BONbHBIX C cepAeyYHO-COCYAMCTON NaToorven, aCCOLMMPOBAHHON C CaxapHbIM AnabeToM 2-ro TMna, OTHOCATCS B BoMbLuei
CTEeNeHW K TpeBore, YeM K fenpeccun. HeonHOPOJHOCTb JIMYHOCTHOM TWUMOMOMMK [L0Ka3aTeNbHO 060CHOBLIBAET BaXHOCTb
nepcoHMdUKaLmmu anroputMoB 06Cne0BaHNA U KypaLuv NauUeHToB AaHHOr0 Npoduns, T. K. MO3BOAMT YYnTbIBaTb 0COBEH-
HOCTU Ka[oro ncuxoTuna.

KnioueBble cnioBa: NcMXonornyeckuin Npodusb; NCUXOTUN; NCUXOPM3MONOrMYECKNIA CTATYC; CaxapHblid AuabeT 2-ro Tvna;
CepAeyYHo-CoCyaUCTas NaTosIoNUs; CTPYKTYPA JIMYHOCTH; TUM JIMYHOCTM.
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Structural aspects of personality typology of patients
suffering from cardiovascular pathology associated
with type 2 diabetes mellitus

Natalia N. Lavinskaia, Yuri L. Starenchenko, Oleg V. Protasov, Ainagul’ K. Sarsengalieva

Military Medical Academy, Saint Petersburg, Russia

ABSTRACT

BACKGROUND: Diabetes mellitus started as a metabolic disorder, but finished as a vascular pathology, which determines the
prognosis and outcomes of disease. The research of personality psychotypes of patients suffering from type 2 diabetes mellitus
associated with cardiovascular pathology was undertaken in order to study one of the basic components of system-forming
factor of the pathological nervous regulation system.

MATERIALS AND METHODS: 148 patients were examined (49 men, 99 women), divided into 2 groups: 1) patients with com-
bined cardiovascular pathology and type 2 diabetes mellitus (monitoring group), 2) patients with cardiovascular pathology
without type 2 diabetes mellitus (comparison group). Additional control group: 30 practically healthy volunteers. We con-
ducted a questionnaire and a clarifying interview with profile patients undergoing a planned course of treatment in the thera-
peutic clinics. The domestic version of the psychological questionnaire test mini-mult AMPQ (Abbreviated Multifactorial Per-
sonality Questionnaire), which is an abbreviated form of MMPI, as well as “M. Lusher Color Selection Method” were used.
The Nickstormsoftware computer software package “Oskord” (version 1.2) was used for statistical processing of the results.
RESULTS: It was found: there are three main psychotypes — asteno-neurotic, epileptoid-exitable, hyperthymic — prevail in
the total population of patients suffering from type 2 diabetes mellitus associated with cardiovascular pathology. The most
favorable clinical situation is observed in patients with hyperthymic personality type, what demonstrates the systemic level
influence of the psychotype. The definition of the personality structure implements a personalized approach to the patient,
because it allows you to take into account the characteristics of each psychotype.

CONCLUSION: Psychical factors affect the treatment of diabetes and concomitant pathology to the same extent as the treat-
ment itself can affect the psychic state. Such a psychophysiological nature of interaction determines the modeling, possi-
bly organizing role of psychotype components in the work of central link of the nervous regulation pathological system —
the basis of the cardiovascular pathology associated with type 2 diabetes mellitus pathogenesis, which requires further scru-
pulous research, analysis and generalization.

Keywords: cardiovascular pathology; personality structure; personality type; psychological profile; psychophysiological status;
psychotype; type 2 diabetes mellitus.
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OPTHATTBHBIE MCCTTE[IOBARMA

AKTYAJIbHOCTb

Onepexan camble HEONTUMUCTUYHBIE MPOTHO3bI, YACTEH-
HOCTb BOJIbHBIX caxapHbiM guabetom (CL) 3a nocnegHee
LecATUNeTHe B MUPe YBeNMuMUnach bonee YeM B 2 pasa, ne-
peLLarHyB 0TMeTKY B 425 MnH yenoBek. A k 2040 r. Mexay-
HapodHas AuabeTuyecKas denepauns NporHO3MpyeT pocT
uncna 3abonesLmx [0 642 MnH [1]. Poccuitckas ®epepaums
3aHMMAeT YeTBEPTOE MECTO B MMpPE MO KONMYECTBY BOJbHbIX
¢ CL, npu atom 80-95 % Bcex cny4aeB 3aboneBaHns OTHO-
cATcs ko BTopoMy Tvny. [1, 2]. CepaeyHo-cocyamncTble 3abo-
nesanus (CC3) nmanpyioT cpeam NpUUMH Kak B 00LLel CTpyK-
Type CMepTHOCTW, Tak u npu C[l B yacTHocTu. bonee Toro,
nauuenTsl ¢ CC3 HaxoasaTca B rpynne pucka no passutuio CJ
2-ro TMNa 1 HaobopoT — CYLLECTBYET NMPsMas 3aBUCUMOCTb
mexay pautensHoctbio C1 n CC3. Co3palowianca aunemma
06bsACHAeT pasHo0bpasne MHOXKECTBEHHbIX MOAX0L0B COBpe-
MEHHOW MeJMLMHCKON HayKM M MPaKTUKM K KaXKAOoM U3 CTO-
POH NpobJsieMbl, 3a4acTylo JIUWb MeXaHU4YecKn 0bbeauHAs
X B Lienoe. VIMeHHO 3T0 0BCTOATENLCTBO ONpeaenuio yess
HalLlero uccnesoBaHUs — KU3yyeHne napamMeTpoB, cUCTeMa-
TU3MPYIOLLMX U 00beAMHAIOLLMX OTAESbHbIE CTOPOHLI MHOTO-
KOMMOHEHTHOIA NaTooruu «MnoJ, OJHOM KpbILLEn».

Wtak, C[l HauMHaeTca KaK bone3sHb oOMeHa BeLlecTs,
a 3aKaHYMBAETCA KaK COCyaMcTas NaTonorus, Kotopas 3ava-
CTyl0 OMpeensieT NPOrHo3 y AaHHoW KaTeropum 6obHbIX [3].
Ho ecnu Ha ceropHsLWHMA AeHb Kaaas UX rNaBHbIX «Mne-
pudepuyecKnx» COCTaBSAIOWMX NaToreHe3a MMKPO- M Ma-
KpoaHr1onaTuii o oTAeNbHOCTU — OKCUAATUBHBIN CTpecc,
HapyLeHWe PeolorMyecKMX CBOWCTB KPOBM M remocTasa,
3HA0TeNMaNbHas AMCHYHKUMA — OTHOCMTENIbHO MOAPOGHO
M3yYeHbl, TO LieHTPasibHOe 3BEHO [aHHOW NaTosIorMyecKon
CUCTEMbI OCTAeTCA NO-NPEeXHeMY HefO0CTaTOMHO WUCCefo-
BaHHbIM [4]. A 3T0, B CBOI0 04epefib, B 3HAYMTENBHOM CTEMEHM
OrpaHM4MBaET NOJTHOTY CUCTEMHOIO NMOAX0AA K npobneme.

WHTerpaTBHLEIM 6a30BbLIM MOKasaTeseM, OCHOBOM IS
(GOpMMUPOBaHMA KaKOM-NMB0 COCTaBAAIOLLEN LieHTPaNbHOM0
3BE€Ha /000N CUCTEMBI KU3HELEATENIbHOCTU SBAAETCA TN
JINYHOCTW UHAMBMAYYMa [5, 6]. OcHoBY TWUMOMOrMK NIMYHO-
CTU COCTaBJIAET LieNOCTHbINA U YCTOMYMBLIA MHAMBULYANbHBIN
CKNaL, NCUXWKKM, BO3HWUKAIOLLMIA B pesynbTate B3aMMOAen-
CTBMS HaCNeACTBEHHbIX 33JaTKOB C OKPYKAlLLEN Cpenon
1 NPOSBNSIOLLMNACA B LeATENLHOCTH, 0OLLEHUM U TUMUYHBIX
cnocobax nosefeHus [6].

YcnewHoctb neyenma Cll v conyTcTByloWwen naTonorum
HanpsMyl0 3aBUCKUT OT COBOKYMHOCTU NapaMeTpoB, XapaK-
TEPU3YIOLWMX MCUXMYECKOE COCTOSIHWUE BONLHOrO, KOTOpbIE,
B CBOK 04epefb, MOTYT 3HauYMTeNlbHO BapbMpPOBaTh, OTpa-
)Kasi U3MEeHeHUs COMaTUYecKoro cTaTyca. TakuM obpasoM,
3HayeHne MHOTMX ncuxudeckux aktopos npu CL cnepyet
paccMaTpuBaTh B MylaHe MX NCUXO(U3MOIOrUHECKOro B3au-
mogpevicTeus [7, 8l.

Bnepsbie 3aBucumoctb CC3 oT TMna noBeaeHns 6osbHO-
ro Obifa MoKasaHa B Hay4yHOM WCCeA0BaHMM KapauosoroB
M. ®puamaHa v P. PoseHmaHa B 1950 r. MMy bbino BbiaeneHo

Tom 43N0 1, 2024

DOl https://doiorg/ 10.17816/ rmmarb04265

V138ecTua Poccuiickonm
BOCHHO-MEAVILIHCKON aKaaeMum

Tpu TMNa noeedeHms: Tun A, Tun B u Tun C. Hanbonee noggep-
KEHHbIMM CepA,eyHO-COCYANCTON NaToNorum 3apeKoMeH 0Ba-
v cebs Moaun, NpoSBNSIOLLME XapaKTEpPUCTUKN MOBELEHNS
TMNa A, — amMbuLMO3HbIe, COPEBHOBATENbHbIE, arPECCUBHbIE,
becrokoiiHble. OnHaKo eLue fecatunetveM paHbLue X.O0. [laH6ap,
KOTOpYI0 MO MPaBy Ha3blBalOT «MaTepblo NCUXOCOMATUKMY,
npu3blBasia paccMaTpuBaTh MaLMeHTa KaK «B3aUMOCBSi3aH-
HYK0 KOMOWMHALMIO NCUXMKM M COMbI» W CTOSANA Ha MO3ULMSX
«LieN0CTHOro fedeHmns naumeHTax [9]. Ha ocHose Habniopae-
MOV KOPpensumn Mexay Ncuxu4eckuMn u GuanyeckuMmn sis-
NeHUsIMU OHa cerana BbiBog, 06 0BLIHOCTH IMYHOCTHBIX YepT
y 60MbHbIX C 0MHAKOBBIMW AMarHo3amm, Omucana «/MYHOCT-
Hble MPOGUAM» BONBHBIX C pa3HbIMU XPOHUYECKUMY 3aboneBa-
HuaMK, B ToM uncne CL n nwemnyeckon bonesHbio cepaua [9].
X.0. [laH6ap yTBepaana, u4to faHHble Npodunm UMerT ana-
FHOCTMYECKOe, MPOrHOCTUYECKOE M TepaneBTUYECKOe 3HaYe-
HWe, a CoYeTaHMe JIMYHOCTHBIX YepT NpeapacronaraeT K pas-
BUTMIO ONpefeneHHoN coMaTUYecKoi natosorum [9].

CoBpeMeHHOe cobupaTenibHoe MOHATME «CTPYKTYpbI Y-
HOCTM» MOJpa3yMeBaeT COBOKYMHOCTb YCTOMYMBLIX CBA3E
W B3aUMOLENCTBUSA Pa3NIMUHbIX KOMMOHEHTOB, CMOCobHo-
CTel, Ka4ecTB XapaKTepa, IMOLNH, OMbITa, 0becneunBaioLLmx
LeNOCTHOCTb MHAMBMAA M TOXECTBEHHOCTb €ro CaMoMy
cebe, T. e. CoxpaHeHMe OCHOBHbIX CBOWCTB MpU PasnnuHbIX
BHELLUHMX W BHYTPEHHUX U3MeHeHUsX. Ha pasButue CTpyKTy-
Pbl IMYHOCTM, COOTBETCTBEHHO, BAMSAIOT FEHETUKA, COLMYM,
JINYHBIN OMbIT.

Wcxops 13 3Toro, 0jHAM 13 rNaBHbIX NPeAMETOB HaLLero
“ccne0BaTeNbCKOro MHTEpeca cTan TUM JIMYHOCTM NaLymeH-
T0B, cTpagatowmx CC3, accoummnpoBaHHbiMu ¢ CLL 2-ro Tvna.

Llente uccnedosaHusi — U3y4eHUe IMHHOCTHON TUNONOTUM
NaLMEeHTOB KaK OAHOM U3 6a30BbIX COCTABMSHILLMX CUCTEMO-
obpa3ytollero aKTopa MaToNorM4ecKoi CUCTEMBI peryns-
LW, TOCMOACTBYHOLLEN B paMKax rpybbix MeTabonmyeckux
puccoHaHcoB CJl 2-ro Tvna, accoumMmpoBaHHOTO C cepaed-
HO-COCYAMCTO naTonoruen.

MATEPUAJIbl U METO/bI

lpoBoannm aHKeTMpOBaHUe U yTouHAOLLee cobeceoBa-
HWe € Npo@unbHEIMK 60JIbHBIMM, NPOXOASALLMMM NIAHOBbLIN
KYpC JleyeHus B TepaneBTUYECKUX KMHUKax. 0bcneposanm
148 naumeHToB (49 My}4MH U 99 MeHLLMH), KOTOpbIX pac-
npegenunu Ha 2 rpynnbl: 1) 6onbHbIe C COYeTaHHOW cep-
AeyHo-cocyaucToi natonoruen u Cl 2-ro tuna (rpynna Ha-
Oniofenns); 2) bonbHble, CTpajatoLLImMe cepaeyH0-CoCyaANUCTON
natonorue 6e3 C[ 2-ro tvna (rpynna cpaBHeHus). Kpome
Toro, 30 MpaKTUYeCKM 340pOBbIX LOBPOBOMBLLER COCTABUIN
KOHTPOJIbHYIO rpynny.

KnuHnyeckas xapakTepucTvka 06cneoBaHHOMO KOHTUH-
reHTa npefcTasnieHa B Tabn. 1.

06e rpynnbl NaLMEHTOB, a TaKXKe KOHTPOSibHas rpynna,
Bbinn conocTaBneHbl N0 0CHOBHBIM KIMHUYECKWM [LaHHBIM —
BO3pacTy, MOJIOBOW MPUHAANEKHOCTM, NPOLOSIKUTENBHO-
ctm CC3.
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Ta6nuua 1. CneunduKaums nauMeHToB, NPUHUMABLLKX y4acTue B uccnefoBaHuu (n = 148)

Table 1. Specification of patients participating in the study

MpusHak

I'pynna Habnoaenns CC3
u Cll 2-ro Tuna (n = 102)

l'pynna cpasHeHns CC3
6e3 C[l 2-ro Tuna (n = 46)

Bospacr, net

My:xckoii non, n

YeHckuii non, n

[nvtensHoctb CIl 2-ro Tvna, net
MnepToHKMyecKas bonesHs, %
NweMmnyeckan bonesHb cepaua, %
AHaMHe3 uHdapKTa M1oKapaa, %

AHaMHe3 0cTporo HapyLUeHWs MO3roBOro KpoBoobpaLleHus, %

68,87 + 9,60 59,41 + 8,32
32 17
70 29
9,26 + 8,96 -
96,1 100
83,3 80,4
6,9 2,2
30,4 39,1

lMpumeyaHue. [laHHble NpeacTasineHsl B Buae M (cpeHee 3HaueHWe) + m (CTaHAapTHOE OTHIIOHEHUE).

Crneumduka coMaTMyecKoro 1 ncuxopuanonornieckoro
COCTOSIHUS BOMBHBIX C CepAeYHO-COCYAUCTON MaToNoruen,
accoummpoBaHHon ¢ C[l 2-ro Tvna, cTanu Kputepuamu ans
Bblbopa Hanbonee MHPOPMATUBHBIX, EMKUX, HO KOMMAKTHBIX,
HEMHBAa3UBHbIX, HE0OPEMEHUTENBHBIX ANS LAHHOTO KOHTUH-
reHTa MeTof0B 06cnefoBaHus. ViccnenoBaHns NpoBOAMAMCE,
KaK npasuno, B yTpeHHue Yackl (8.00-11.00) ¢ nepepbiBamu
no 1-2 u. bonbHble BbINOMHSAMN TECTbl B KOM(OPTHOM AN
cebs nonoxeHum.

Cpean MeToA0B, MO3BOMSKLLMX OCHOBATENbHO WU3Y4uTb
Da3oBble XapaKTepPUCTMKM JIMYHOCTU W OLIEHWUTb Napame-
Tpbl MCUXMYECKOro cTaTyca OONBHOrO, OLHUM U3 CaMbIX
YHMBEPCaNbHbIX ABMSETCA MUHHECOTCKUIA MHOroacneKT-
HbIl JIMYHOCTHBIN ompocHUK (MMPI). OgHuM 13 BapuaHTOB
aflanTaLmm NcMXoorMYecKoro aHKeTHoro Tecta mini-mult,
npeAacTaBnstoLLero cobon cokpalueHHyto Gopmy MMPI, sB-
nsietcst MeTog, CoKpaLLeHHOro MHOroakTopHOro 0MPOCHUKa
nnyHoctn (CMOJT) [10]. CoxpaHsis Bce focTonHcTBa MMPI, oH
M03BOJISIET 3HAYNUTESIBHO CHU3UTb TPYLOEMKOCTb, YTO, COrMa-
CyACb CO CreLmMdUKOI coMaTUYecKoro u ncuxodusuonoruye-
cKoro coctosiHua bonbHbix ¢ CIl 2-ro Tvna n CC3, sBnsertca
MPUOPUTETHBIM.

lMcuxonormyeckuii  CTatyc WCMbITYEMbIX OLEHUBANCS
no 11 wkanam, copepawmM 71 yTBepaeHWe, 0TobpaHHoe
Ha ocHoBe QaKTopHOro aHanusa. [lo pesynbratam TecTu-
POBaHUs CTPOMAM NCUXONOTUYECKUE NIMYHOCTHBIE NpOdUIK
MaLMeHTOB, MHTEPNPETALMI0 KOTOPbIX BbIMOJHSAAM N0 TPEM
OLLEHOYHBIM M BOCbMM KJIMHUYECKUM LUKaaM.

PaspeneHne obcneayeMblx Ha rpynnbl B COOTBETCTBUM
C npeobnagaHneM onpefeneHHbIX JIMYHOCTHBIX 0COBEHHO-
CTei MPOM3BOAMIIOCH Nocsie 06paboTKM pe3ynbTaToB U OLEH-
KM yCpeLHEHHbIX Npoduneil.

Kpome Toro, nposoannu Tect M. Jltowwepa (MeTop LBeTo-
BbIX BbIDOPOB), UTO MO3BONANO «[OYKOMIIEKTOBATb» KapTH-
HY JIMYHOCTHOM TUMONOTMKM 0BCneyeMbix 6eCCO3HATENIbHBIMU
KOMMOHEHTaMM U, TakuM 06pa3oM, MOBLICUTb HaLEXHOCTb
pesynbtatos [11, 12].

DOl https://doiorg/ 10.17816/ rmmarb04265

BbicTpoTa TeCTMPOBaHKA, MOMHasA 3aKPbITOCTb OT UCTILITY-
€MOro TOro NCUX0OTMYECKOro COAEpPXaHus, KoTopoe PUKCK-
pyeTcs METOAMKOM, a TaKKe NoHas He3aBUCUMOCTb METOAA
OT N0JI0BbIX, BO3PACTHbIX, 06pa30BaTeNbHbIX BO3MOXHOCTEV
W BaXe CaMOOLEHKW UCMbITYEMOro SBMIAKTCA 00BEKTUBHOV
OCHOBOIA 3aCNY}KeHHOW nonynspHocTu TecTa M. Jliowepa Kak
B 00/1aCTM NCUXOAMArHOCTUKM, TaK M Hay4HO-MCCNef0Ba-
TESIbCKOW NPaKTUKM.

06paboTKy pe3ynbTaToB NPOM3BOAMAM C MOMOLLbHO NaKe-
Ta KoMnbtoTepHbx nporpamm Nickstormsoftware «Ockopa»
(Bepcus 1.2).

MpenBapuTeNbHO OLEHWMBANM COOTBETCTBME WCCNEmy-
eMbIX BbIOOPOK HOPManbHOMY 3aKOHY pacrnpesenieHus.
Onpepensnu: cpefHMe 3HAYEHWS, CTAHAAPTHYK OLLMOKY,
CpefHee KBafpaTU4HOE OTKIOHEHWE, BapMaLMOHHbIA pas-
Max, MaKCUMasbHble M MUHUManbHble 3HaueHus. [loctoBep-
HOCTb Pa3NNyMs CPeAHUX 3HAYeHUI NoKa3aTesiel OLEeHMBaH
¢ noMmolwbio t-Kputepus CTblofeHTa. PesynbTaThl npefcras-
nAnM B BMAE Tabnuu, cumTas pasnnuus LOCTOBEPHBLIMH,
€C/IM BEPOATHOCTb HyneBoW runoTesbl bbina MeHblue 0,05
(p < 0,05).

3TnyecKasn KcnepTusa

WccnenoBaHue MMeno HEMHBA3WBHBIN XapaKTep W MpoBo-
OUNOCb UCKITKOYUTENIbHO B JIETUTUMHBIX paMKax ,D,OﬁpOBOJ'Ib-
HOro corjiacud nauueHToB Ha 06CJ'I€JJ,OBaHVIFI n 06p360TKy
OaHHbIX, BHECEHHOro B UCTOPUI0 bonesHun npu rocnutann-
3auuun, 4To 0CB060)K}J,89T oT H906X0}JMMOCTM nposeaeHunA
,U,OI'IOHHVITEJ'IbHOVI 3TUYECKOM 3KCNepTu3bl.

PE3YJIbTATbI

N3yueHne ocobeHHOCTel IMYHOCTHOM HaMPaBJIEHHOCTY
y 60nbHbIX CC3, accoummpoBaHHbix ¢ CIL 2-ro tuna u 6es
HEro, Ha 0CHoBe CoKpaLlleHHoro Tecta CMOJT n MeToaa LBe-
TOBbIX BblbopoB (Tecta M. Jliowepa) nokasano cnepyoLime
0006LLIeHHbIE pe3yNbTaTbl.




OPTHATTBHBIE MCCTTE[IOBARMA

«HeBpoTuuyeckas Tpuaga» — LUKasbl C NepBON Mo Tpe-
Tbl0 OKa3alUCb B 30HE MAKCMMasbHbIX 3HaueHui bannos
no Teinopy (7-6annoB) y noaaenstoLLero 60MbLIMHCTBA UC-
MbITyeMbIX.

KoMOMHauma caMbix DONbLUMX MOKa3aTenei no BTOPOVA
WKane (TPeBOXHO-AENPECCUBHBIX TEHAEHLMIA, COMpOBO-
HAQIOLLUMXCA HEBbIPA3UTENbHBIM CMafoM Ha AEBSATON LUKa-
ne (runoMaHum) 1 NUKOBOW 3MeBaLMeil Ha CeAbMON LKane
(NcuxacTeHmm)) okasanacb Haubosiee penpeseHTaTUBHOI
ans naumentoB ¢ CC3 n CL, 2-ro Tvna. 310 yKa3biBaeT Ha To,
UTO OLLYyLLIEHWS UCTILITYEMBIX OTHOCATCA B 6oibLUen CTeneHu
K TpeBore, YeM K Jenpeccuu. Boobue «TpeBoXHbIN Npo-
Gunb» B UMCTOM Bue 0TMeueH TosbKo Y 21 % BonbHbix CC3
¢ Cl 2-ro Tvna. OcTanbHble NauneHTbl AaHHOW rpynnbl UMenu
CMELLaHHbI yCpeLHEHHbIA IMYHOCTHBIM NPOduUNb, BKIOYa-
tomii B cebsi Kak TpeBOXHbIe, TaK W [enpeccuBHble 0CO-
beHHocTM ofHoBpeMeHHO. bonbwnHcTBo NauueHToB ¢ CC3
n Cl 2-ro Tvna 4yTKO pearvMpoBanM Ha NKOble U3MEHEHMS,
NpoMCXOoAsALLMe B COBCTBEHHOM OpraHu3Me, Bbinv NOCTOSAHHO
06eCroKoeHbl COCTOSHUEM CBOEr0 3A40POBbS, AEMOHCTPUPO-
BaJIN HEYBEPEHHOCTb W NECCMMU3M B OTHOLLIEHWUW COOCTBEH-
Horo byayuiero.

B uenoM, TpeBOXKHOCTb, 3HAUMUTENIBHOE CHUMXEHWE AMa-
nasoHa MHTEPECOB, YBIEYEHWI, HEAOCTATOK MOTMBALMM K aK-
TUBHOI AeATENBHOCTH, @ TaKXKe peakLmm, CONpOBOXKAAIOLLM-
€CA YyBCTBOM BWHbI, HEMOJHOLEHHOCTU U HempusTus cebs,
ABNSAIOTCA JIMYHOCTHBIMU 0COBEHHOCTAMM AaHHOW TPYMMbl
MaLMeHTOB.

B ocHoBe NM4HOCTHBIX Npoduneit 6onbHbX ¢ CC3 bes
CL, nexat 3HauMTeNbHblE MOLbEMBI KaK Ha NepBoM LUKane
MMNOXOHAPUM, TaK M Ha LKane GUKcauum TPeBOTW M orpa-
HU4YMTENbHOrO noBefeHus. Ha KIMHMYECKOM YypoBHE 3TO
MOLTBEPKAAETCS TPEBOXKHO-(H0OOMYECKON W LenpeccUBHOM
CMMNTOMaTUKOW. Hapsagy c 3Tum BTopas Lkana (Tpesorw)
W TpeTbsl LUKana (MCTePUYHOCTM) AEMOHCTPUPYIOT NULLb He-
3HauMUTESNTbHOE MOBLILLEHME.

Tom 43N0 1, 2024

V138ecTua Poccuiickonm
BOCHHO-MEAVILIHCKON aKaaeMum

lcuxoaMoumMoHanbHoe HanpsiKeHue, cTpecc — 3T0 06-
WM. HecneuMbUYECKW, U3HAYanbHO MO CBOEW MPUpOLE
aflanTuBHbINA, KOMMEHCATOPHO-MPUCNOCOBUTENbHBIN OTBET
OpraHu3Ma Ha BO3[edCTBMe (AKTOPOB BHELLHEWA WM BHY-
TPEHHel cpefibl, NOTEHLUMANBHO CMOCOBHbBIX HApYLUMTL AMHA-
MUYECKOe paBHOBeCMe b1onorieckon cucTeMel. Peanusyetcs
OH B NepBY0 04epeb KOMMMIEKCOM BEreTaTUBHBIX PeaKLMi.
Jlioboe BO3HMKLLEE MCUXOIMOLMOHANBHOE HaMpsKEHUE CO-
MPOBOXJAETCA M3MEHEHMEM CUMMATUKO-MapacuMnaTnye-
CKMX B3aMMOOTHOLLIEHUI BEreTaTUBHOW HEPBHOW CUCTEMBI.
OpHako paxe noTeHUManbHo bnaronpusiTHas, KOMMeHca-
TOpHO-MpucnocobuTenbHas peakums, eciv oHa U3bbITouHa
Mo OTHOLUEHWUIO K CTUMYNaM, ee Bbl3BaBLUMM, TPaHCHOpMHU-
pyeTcsa B NaTo/I0rMYeCKyto, CTAaHOBUTCS 3a4acTylo COCTaBNsi-
Len maToreHesa OnpeseneHHoN HO30MI0MMYECKON eMHULIbI.
Cneumnduyeckne 0cobeHHOCTU NCUXOOMMYECKOro npoduns
BBICTYMAKT KaK (haKTopbl, 06yCoBIMBatoLLMe HeaAaNnTUBHOE
noBefeHNe BereTaTUBHbIX peaKLmiA, CONPOBOXKAAIOLLMXCSA U3-
ObITOYHBIM MPMPOCTOM CUMMATUHECKUX BIMAHWIA [7].

CpaBHUTENbHBIN aHaNU3 BCEX M3YYEHHbIX MapaMeTpoB
Obin NpOBEAEH C LieNblo MCCNeA0BaHUA B3aUMOCBA3W Xpo-
HWYECKOro COMaTUYeCKOro 3aboneBaHns CO CTPYKTYPHbLIMY
COCTaBNSAIOWMMM JIMYHOCTHOM TUNoMorum obcnepyeMoro
KOHTUHreHTa.

Kak nokasanu pesynbTathl UCCIe0BaHNSA, OCHOBY Nop-
TpeTa JIMYHOCTM [aHHOW KaTeropum H60MbHBIX COCTaBASIOT
MOKasaTeNiu UMOXOHAPUM, TPEBOXKHO-AENPECCUBHBIX TeH-
OEHLMA, NCUXAcTeHUM, TMMOMaHWK, Tak KaK BeMYMHbI Na-
paMeTpoB Ha 3Tux LWKanax (1, 2, 7, 9) uMeloT HanbonbLLyto
3HauYMMOCTb.

TakuM 0bpa3oM, pe3ynbTaToM NcUXonoruyeckoro obene-
[0BaHMs CTano BbiaeneHne Y 6ONbHbIX C cepLeHHO-Ccocyam-
CcTOW naronoruen, accouumpoBanHoi ¢ C[L 2-ro tmna, Tpex
OCHOBHbIX TMMOB afanTaLun HepPBHOM CUCTEMbI: acTEHO-He-
BPOTUYECKUIA, 3NUIENTOMAHO-BO3OYANMBINA U TUNEPTUMHBIN
(abn. 2).

Ta6nuua 2. PacnpeneneHue 0bcnefoBaHHOM0 KOHTUHIEHTA B 3aBUCMMOCTM OT TUMa JIMYHOCTY
Table 2. Distribution of the surveyed population depending on personality type

Tvn nn4HoCTH

KonnuectBeHHble noKasaTtenm pacnpepenenus, aoe. (%)

CC3 + CA 2-ro Tvna CC3 | KoHtponb

AcTeHo-HeBpOTUYECKMIA 37 (36,4) 8 (17,4) 3(10,0)
Ln3onaHbIn 1(0,9) 4 (8,7) 0

TUNepTUMHBIN 19 (18,7) 5(10,9) 4(13,3)
InunenTouLHo-Bo30YAMMBINA 25 (24,7) 6(13) 2(6,7)
lcuxacTeHnyecKuin 0 6(13) 1(3,3)
CeHCUTUBHBIN 5(4,9) 4 (8,7) 4(13,3)
LinknonaHbiin 5(,9) 5(10,9) 5(16,7)
J1abunbHblit 2(1,7) 3(6,5) 5(16,7)
NcTepounpHblit 32,9 2 (4,4) 3(10,0)
HeycToitumBsbiit 5(4,9) 3(6,5) 3(10,0)

DAk https://doiorg/ 1011
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Tabnuua 3. lMokasaTesm MeTofa LBETOBbIX BbibopoB (Tecta M. Jliowepa) y 6onbHbix ¢ CC3 1 CLL 2-ro TMna pasnuyHoi IMYHOCTHOM

TMnonorun

Table 3. Indicators of the chosen colour method (M. Luscher test) in patients with CVD and type 2 diabetes of various personality typologies

Tvn nn4HoCTM

lNokasartenb
rMNepTUMHbIi | aCcTeHo-HeBPOTUYECKMIA 3NUNenToMAHO-B0O3bYANMBIi

[eTepOHOMHOCTb-aBTOHOMHOCTb 0,9+0,1 4,3+0,2 44+0,3
KOHLLEHTPUYHOCTb-3KCLLEHTPUYHOCTD 05+0,1 0,0 56+05

BanaHc NMYHOCTHBIX CBOWCTB 3,603 57+0,5 1,3+0,1

BanaHc BereTaTMBHOI CUCTEMBI 10,1+0,8 6,3+0,6 0,7+0,1
PaboTtocnocobHocTb 14,8 + 0,7 11,3+0,7 98+0,7

Hanuume ctpeccoBoro coctosHus 27+02 57+04 8,7+04
BereTtaTvBHbIN KO3 dULMEHT 2,2 1,2 0,5

CymmapHoe oTHroHeHMe 2,5+0,3 11,0£1,0 10,0 £ 0,5

OT ayTOreHHO HOpMBbI

[pumeyanue. p < 0,05.

MnepTMMHbIA TvN: nosbilweHne npoduns CMOJT (6o-
nee 60 T-6annos) no YeTBEpTOM M AEBATON LUKanaM. Takue
CBOMCTBA JIMYHOCTM, KaK NOBbILLIEHHOE HAaCTPOEHWE, NOCTOSAH-
Has aKTUBHOCTb, 3HEPTUYHOCTb, BbICOKUA U3HEHHbINA TOHYC
ABNAITCA ONpefeNsWmMM AS AAHHOTO TUNa. 3TU Jiloau
OT/IMYAIOTCS OCTPOYMMEM, XOPOLUMM YYBCTBOM HOMOpa, Ha-
XOAYMBOCTbIO, N306peTaTenbHOCTbI0. B noBceHEBHOM u3-
HW OHW, KaK NpaBwsio, BbICTYNaloT B ponu HedopManbHOro
JMAepa WK, No KpaiiHe Mepe, CTPEMSATCS K 3TOMY, CTapasich
NoAYMHUTL Cebe BCeX OKPYIKAIOLLMX, BKITIOYas KaK POLCTBEH-
HWKOB, TaK 1 MeAMLIMHCKII NEpCoHar, He MOryT TepneTb HU-
KaKuX BO3paXKeHuM.

[IVHaMWYHOCTb, aKTUBHAs MO3MLUMS, BbICOKWUA YPOBEHb
MPUTA3aHWUIA U MOTMBALMMW LOCTUIKEHWUI Y LlaHHOW NOArpYNMbI
naumenToB ¢ CC3 v C[l 2-ro TMna SBNAOTCA LOMUHUPYIOLLIN-
MW 1 OMpefensioTcs TakkKe C MOMOLLbH aHanu3a AaHHbIX,
Mony4YeHHbIX METOAOM LBETOBbIX npeanouteHud. OpHako
CKJIOHHOCTb pa3bpacbiBaTbesl, bpaTbcs cpasy 3a HECKOMbKO
LeN, BKyNe C XenaHueMm u3bexarb O0TBETCTBEHHOCTU WUAyT
PpyKa 00 pyKy CO CTpEMNIEHMEM K CaMopeanu3auui 1 Heyem-
HOM NOTPeOHOCTLIO B feNCTBUM (Tabn. 3).

B uenom 6onbHble, OTHOCALUMECA K TMNEPTUMHOMY TUMY
JINYHOCTM, aKTUBHBI, MHULIMATMBHBI, CaMOCTOATENbHBI, He-
3aBUCWMbI, CKIIOHHBI K [JOMWHMpOBaHui0. He3HauutenbHo
BbIPaXKeHbl KOHLEHTPUYHOCTb, NPOTMBOPEUMBOCTb, HEYCTON-
uMBOCTb NIMyHOCTK. [ToKasaTenb pabortocnocobHocT uMeeT
cpenHee 3HayeHue. HU3KMIA MoKasaTeNb «Hanmumsa cTpec-
COBOr0 COCTOSIHWUS» CBMAETENLCTBYET O TOM, YTO HEPBHO-
MCUXMYECKOE HANPSXKEHME BbIPAXKEHO HE3HAUMTENLHO, XOTS
aKTMBHOCTb CMMNATUYECKOro O0TAena aBTOHOMHOM HEPBHOM
cucTeMbl npeobnapaer. Camoe MWHMManbHoe U3 Tpex wc-
cneflyeMbIX MCUXOTUMOB 3HAYEHUE «CYMMApHOro OTKIIOHe-
HWS OT ayTOreHHOW HOPMbI» YKa3bIBAET HA HE3HAUUTESIbHbIN
YpOBeHb 3MOLMOHaNbHOM0 AMckoMdbopTa, npeobnagaHue no-
NOXUTENBbHBIX 3MOUMIA. HepBHO-NCcUXMYECKas YCTONYMBOCTb
TaKuUX DOMbHBIX AOCTATOYHO BLICOKAS.

DOl https://doiorg/ 10.17816/ rmmarb04265

AcTeHo-HeBpOTMYECKWIA TUN JIMYHOCTU: MOBbILLIEHWE
npoduns CMOJT (bonee 60 T-6annos) no nepsoit, BTOPOMH,
TpeTben 1 cefibMoi LIKanaM.

PasppaxuTensHOCTb y AaHHOM rpynnbl 60MbHbIX NposiB-
nseTca TakuM 06pasoM, YTO [ae He3HAUUTESNbHbIA NOBOA,
MOXET BbI3BaTb BHE3amnHylo apdeKTvBHYH0 BCMbIWKY. Cna-
60 MOTVBMpPOBaHHbIE BCMbILIKW Pa3fpaMeHusi B OTHOLLIEHUH
UNeHOB CeMbM, ApYriX BOMBbHBIX, MOPOA AaXe MeAULIMHCKOro
nepcoHana, BecbMa HepefiKoe fiBfieHue cpeau Hux. Mpu atoMm
pa3gpaxeHue, HeMPEMEHHO W3NIMBAEMOE Ha OKPYMatLmX,
MopoM COBEPLLEHHO C/y4aliHO MONABLUMX NOJ, FOPAYYH PYKY,
BbICTPO CMEHSAETCS pacKasHUEM U Jaxe cne3aMu. OHK TAHYT-
€S K 0BLLEHN0 B KOMMNaHWUKW, 0LHAKO BbICTPO YCTaKT, B nep-
BY0 04epeib IMOLMOHANbLHO. 3T 60MbHbIE BECbMA CKIOHHBI
K MMOXOHAPWM, YYTKO MPUCAYLLMBAKOTCA K CBOMM TeNeCHbIM
OLLLLLIEHNAM, 0BT NeUnTbCS, HAXOAUTBCS MOJ, BpayebHbIM
HabnofeHneM.

C nomoLLbio MeToAa LiBeToBLIX BbIbopoB (Tabs. 3) y naum-
EHTOB C aCTEHO-HEBPOTUYECKUM TUMOM JIYHOCTW Bbina Bbi-
AIBNIEHA CHUXEHHAs aBTOHOMHOCTb. [103UuMsA 3TUX BONBHBIX
CBOZMTCA K TOMY, YTO OHM, 334aCTYH0 BblKa3blBasi FOTOBHOCTb
aKTUBHO 0BOPOHATLCA U «CTOATb A0 N0BEAHOr0 KOHLAy, bbi-
CTPO WCTOLLAKTCA B CBOEN PELUMMOCTU U MEHSIIOT MHEHMeE.
lparmMaTam 1 NpaKTMYHOCTb B MOBCEAHEBHOM XU3HU COCES-
CTBYIOT Y HUX C He[I0BEPUYMBOCTBIO U CYOBEKTUBM3MOM, YTO
MOATBEPKLAETCA MOrpaHUYHbIM 3HaYeHNeM, «banaHcupoBa-
HWEM» KOHLIEHTPUYHOCTU U 3KCLIEHTPUYHOCTM.

0 NpoTMBOPEYNUBOCTM, HEYCTONYMBOCTY JIMYHOCTH CBUAE-
TeNbCTBYET M OTHOCUTENBHO BbICOKWIA MOKasaTesb «banaHca
JINYHOCTHBIX CBOWCTBY.

Y B0MbHBIX C acTeHO-HEBPOTUYECKUM TUMOM JIMYHOCTM
aKTMBHOCTb COMPOBOXAAETCA W3/ULIHENA CYeTIMBOCTbIO
¥ TOPOMMBOCTbH0, HEYMEHWEM COCPEAOTOUUTLCS HA YEM-TO
O[JHOM, LiefleHanpaBJieHHo J0CTUraTh Lienel, KOTopble YacTo
CMEHSIOT 0JHa Apyryl. Mx cocpefoToO4eHHOCTb Ha Meno-
yax 3aMeHsieT CrnocobHOCTb BbIYNEHUTb TNaBHOE, Bbi3blBAeT
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pa3fpaXUTeNbHOCTb, OTPAXKAETCA B HEBLICOKOM YPOBHE pa-
boTocnocobHoCTH.

Takum obpasoM, nmyHocTb naumentoB ¢ CC3 u Cl 2-ro
TMNa c npeobnagaHueM YepT acTeHO-HEBPOTUYECKOrO TUMa
NpoTMBOpEYMBa M HeycTonumea. llepMaHeHTHas TpeBOX-
HOCTb HapyLLaeT MPOLYKTUBHYK KOHLEHTPALMIO BHUMaHMS.
MoCTOAHHBIN HAaCTPOM Ha «HECMPaBEeA/MBLIA XOA, CODbITUIY,
«yLeMnieHne COOCTBEHHBIX MPaB» M FOTOBHOCTb aKTUBHO
0bopoHaTbCA 00ycnoBnMBaOT yMepeHHoe (HOHOBOE MOBbI-
LLEHWe CTPeCCOBOr0 COCTOAHMS. BeretatuBHbIN KO3QOULMEHT
CBUAETENbCTBYET 0 NpeobiafaHny BAMSHUIA CUMNATUYECKON
HepBHOW cucTeMbl. [py 3TOM B LeSIOM HEPBHO-MCUXUYECKOE
COCTOSIHWE UCTIBITYEMBIX COMIACHO CyMMapHOMY OTKJIOHEHMI
OT ayTOreHHON HOPMbI OTHOCUTESIBHO CTabUIIBHO.

JInunenToMaHO-B036YAUMbBIN TUN: NOBLILLEHUE NPOK-
nsa CMOJ1 (6onee 60 T-6annos) no BTOPOI U LLIECTOM LUKaNaM.

3n0BHOCTb, KECTOKOCTb, HEL0BONILCTBO OKPYIKAIOLLMM
SBNSIOTCA CaMbIMU XapaKTePHbIMW YepTaMu IMYHOCTU 60sib-
Hbix CC3 u CL 2-ro Tvna, BXOAALWMX B AaHHyK rpynny.
Wx noBeaeHne oTnMYaeTCs B3PbIBHLIMM BCMbILLIKAMK, aTaKa-
MW arpeccuu, BO3HUKAIOLWMMK Ha MYCTOM MecTe Wam Mo ca-
MOMY HUYTOXHOMY MOBOZY, COMPOBOXIAKLIMMUCS 3aTEM
pasBUTMEM 31100HO-TOCKIMBOrO HACTPOEHUS C YyBCTBOM
BHYTPEHHE pa3ApaXKeHHOCTH.

MeTop LBeTOBbIX BbibOpoB (Tabs. 3) onpeaenseT nac-
CMBHO-0D0POHUTENbHYI0 MO3MLMIO U CMELLaHHbIA TUM pe-
arMpoBaHus Ha (OHe HeyBepeHHOCTW, MepMaHeHTHOM Tpe-
BOXXHOCTU, Pa3ApaXuTeNbHOCTH, YCTanocTi U AUCKoMMbopTa,
0[JHAaKO AOMWHMPYET OTCTamBaHWe COBCTBEHHbIX MO3WLMIA.
loKa3aTen aBTOHOMHOCTM U KOHLLEHTPUYHOCTU LEMOHCTPU-
PYIOT SPKO BbIPAXEHHYI0 3rOLLEHTPUYECKYI0 COCPEeAO0TOYEH-
HOCTb Ha CBOMX OTOPYEHMsX U 0buaax.

B ocHoBe cTpecca NeXuT Heya0BETBOPEHHOCTb 3anpo-
COB B HE3aBMUCHMOCTU U camopeanu3aummn. HanpsoKeHHOCTb,
HaCTOPOXEHHOCTb, HacToWuMBas noTpebHocTb B u3baBne-
HWM OT Kakux Bbl TO HYU BbINO OrpaHNYeHuiA, HeyBEPEHHOCTb
B BO3MOXKHOCTM YNYULIEHUS CUTYaLUW HE CHUXAIOT YPOBEHb
NPUTA3aHUA U He NPUBOLAT K KOMMPOMUCCHBIM PELLEHUAM.
[loMUHMpYET SIPKO BbIPaXEHHOE CTPEMIEHWE K CaMoCTos-
TENbHOCTH, OTCTaMBaHUI0 COOCTBEHHOI He3aBUCUMOCTH, be3-
Or0BOPOYHOMY MPU3HAHMIO aBTOPUTETHOCTM CBOMX MO3ULMIA.

CTpemneHne K caMOyTBEPIKAEHUMIO U YCrexy, CamocTos-
TeNbHOCTU W HE3aBUCUMOCTH, TaKUM 0Bpa3oM, SBNSETCA OC-
HOBOMOMarakLmMM 1S NaLMEHTOB, OTHOCALLMXCS K nunen-
TOMLHO-BO30YAMMOMY TUNY NMYHOCTU. [IpoTMBOpEUMBOCTD
M HEeYCTOMYMBOCTb JINYHOCTM BbIPAXKEHBI HE3HAUMUTENBHO,
YTO C/IeflyeT M3 OLEHKM NoKasatenst 6anaHca JIMYHOCTHBIX
CBOWCTB M MOATBEPKAAETCA MCKIIOUUTENIbHOW COCPESOTO-
UEHHOCTbI0 TaKMX OONbHBIX Ha COBCTBEHHBLIX NpobrieMax.
MoBbILLEHHOE MCUX03IMOLMOHANBHOE HaMpsKeHWe nepMa-
HEHTHO MPUCYTCTBYET MPM OLIEHKE COCTOSHWA 06CneayeMbIX.
AKTVMBHOCTb CMMNATUYECKOrO OTAEeNIa aBTOHOMHOM HepBHOV
cucTeMbl npeobniafaet, 0fjHaKo NokasaTtenM pabotocnocob-
HOCTU CHUXeHbl. TakuM 00pa3oM, BbipaXKeHO CTpeccoBoe
COCTOSIHME, MOBbILIEH YPOBEHb CUTYaTUBHOI (peaKTUBHOM)
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TPEBOXHOCTW. [JaHHas rpynna naumeHToB OTHOCUTCS K Mpo-
MEXYTOYHOW MCUXONOTUYECKON Fpymne CO CMeLUaHHbIM TU-
MOM pearupoBaHWs — 3MOLMOHaNIbHO-BOJIEBON TU.

OBCYXAEHUE

WtaK, Tpu 6a3oBbIX TMNA afanTauuu HEPBHON CUCTEMbI:
acTeHO-HEBPOTUYECKWHN, 3NUNENTOMAHO-BO30YANMBIA U T1-
NEepTUMHBbINA NPEBANMPYIOT B CTPYKTYPE JIMYHOCTHOW TUMOMO-
MK 6OMbHBIX C CEpAEYHO-COCYAUCTON MaTONIOrMeN, accoLm-
upoBaHHoi ¢ C[] 2-ro Tvna.

AHanus npoBefeHHbIX UCCEA0BaHUNA MCUXOIOTMYECKUX
XapaKTepUCTUK JIMYHOCTU 6ONBHBIX MOKa3as, 4To UMeeT MecTo
3MOLMOHaNbHBIN CTPECC, OTPAXKAMOLLMA HEPBHO-MCUXMYECKOE
HanpsXKEHWE, BbISBNEHHOE Y KaMoro U3 LOMUHMPYHOLLMX
ncuxotunos. OH, BeposiTHO, 00ycnoBneH Kak cneuuduKoi
CTPYKTYpbI 3ab0neBaHNs, TaK U HEFaTUBHO BO3AENCTBYHOLLM-
MW Ha COCTOSIHME NauueHTa (aKkTopamMu MCUXONOrMYECKOro
xapaktepa [13, 14]. Tpu 3TOM NopAagoK pearnpoBaHUst Kak
B MCUXMYECKOM, TaK 1 COMATUYECKOI COCTABIAIOLLEN 3aAaeTcs
pamMKaMW onpefefieHHOro anroputMa. 310 U ABNSETCS Kpae-
YrofibHbIM KaMHEM «aHTPOMOJIOrMYECKON» MeAULMHBI, NPo-
BO3r/aLLaloLLen CBOEH AOKTPUHON «JBYEAMHCTBO TEIECHOr0
U NcUXUYecKorox». B 3aBucMMocTy oT 06CToATENBCTB B NpSAMO
CBSAI31 CO CBOWCTBAMM W CTPYKTYPOIA IMHHOCTM 60SIBHOrO MOryT
Apye NposBNATLCA 0fHA WM Apyras cocTaenaAwLwas [6, 9].

Mcuxnyeckue dakTopbl BAMSIOT Ha NleyeHue Avabeta
¥ COMYTCTBYIOLLEN NATONOrMU B TOW e Mepe, YTO W CaMo
NeYeHUe MOKET OTpaXaTbCA Ha MCUXMYECKOM COCTOSIHUM
[13, 14]. Kpome ToOro, ycnewHocTb AJIUTENIBHOMO JieYeHUs
BOMbHBLIX € CepAeYHO-COCYAMCTON NaToNorven, accouum-
poBaHHoi ¢ C[l 2-ro TMna, B 3HAYMTENILHOM Mepe 3aBUCUT
OT KOMMN/aeHTHOCTH 60SIBHOTO, YTO, B CBOIO 04Yepesb, Hanps-
MYI0 3aBMCUT OT JIMYHOCTHbIX CBOMCTB KaX[Oro MauueHTa.
Wcxops 13 nosydeHHbIX JaHHBIX, MPY NPOYMX PaBHBIX YCII0-
BMsAX Hauboniee BriaronoslyyHas KIMHUYeCKas CuTyaums Ha-
bntopfaetcs y 60NbHBIX C TUNEPTUMHBIM TUMOM JIMYHOCTU, HTO
LEMOHCTPUPYET BAMSHWE NMCUXOTUMA Ha CUCTEMHOM YPOBHE.

3AKJIOYEHUE

BbisiBNieHHasA CTPYKTypHas cneundnyHOCTb JINYHOCTHO
TMNOJIOrUK, NPeACTaB/EHHas NPEUMYLLECTBEHHO acTEHO-He-
BPOTUYECKWM, 3NUNENTOMAHO-BO30YAUMBIM U TUMEPTUMHbLIM
BapuaHTaMu, NposiBNsieT cebs TpeBOXHO-AenpeccUBHLIMU
TEHAEHUMSIMU, UMNOXOHIPUEN, NCUXACTEHUEN, TMMOMaHUEN.
Mpun 3TOM CcybbEKTUBHBIE OLLYLLEHWA 0b6CNe0BaHHONM KaTe-
ropuv 6ofbHbIX C CEpAEYHO-COCYAMCTON NaToNoruen, acco-
LummpoBaHHou ¢ C[1 2-ro Tmna, oTHocATCA B 6osbLLEl CTENEHN
K TpeBOre, 4eM K Lenpeccuu.

CnocobHOCTb K BbIpaboTKe NCMXONOMMYECKMX alaNTUBHBIX
(oxpaHuTeNbHbIX) MeXaHU3MOB Oblna rNaBHLIM Pa3uyneM
MeXay rpynnamu 60SIbHbIX pasHOM JIMYHOCTHOW TUMOJSIOMUK
M0 YPOBHIO CUTYaLIMOHHOM W INYHOCTHOM KOMMeHcauuu. Ina-
nasoH Koppekumn CJ1 1 accouMmpoBaHHOM C HUM MaToNorMmn
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B W3BECTHON Mepe MOAYNMPYETCS paMKaMW MCUXMYECKOro
cocTosHMsA 60NbHOr0, KOTOpble, B CBOK O4epefb, Bapbu-
PYIOT MO Mepe M3MEHeHWsi COMaTUYecKoro craryca. Takoi
NcUxoM3MONOrUIECKUIA XapaKTep B3aUMOAENCTBUA onpe-
AensieT MOAENMPYIOLLY0, BO3MOXHO, OPraHu3yIoLLylo posib
COCTaBASIOLLMX MCUXOTUNA B paboTe LEHTPasbHOMO 3BeHa
NaToNOrMYecKo CUCTEMbI HEPBHOM PErynauum — OCHOBbI
natoreHesa CC3, accoummpoBaHHbix ¢ C[l 2-ro Tuna, yto Tpe-
ByeT LanbHeMLero CKpynynesHoro UccneoBaHns, aHanm3a
1 0606wieHns. CTpyKTypHass HeOAHOPOAHOCTb JIMYHOCTHOM
TUNONOMMW NALMEHTOB 3TOro Npodmns AoKasaTenbHo 060-
CHOBbIBAET BAXHOCTb NEPCOHU(UKALMM anropuTMoB ux 06-
Cef0BaHMA 1 NeYeHus.

CMUCOK JIUTEPATYPbI

1. Cepruenko W.B., AHwenec AA., Xanumos 0., n gp. Kapamo-
NOrMYecKMe acneKTbl caxapHoro anabeta 2-ro Tvna. M.: Mepo, 2018.
2. [lenos N.W., LectakoBa M.B., lanctsH I'.P. PacnpoctpaHeHHoCTb
caxapHoro auabeta B Poccuiickoit Pefepaumm: KIMHUKO-CTATUCTH-
YECKMI aHanm3 no AaHHbIM PefepansbHoro perucTpa caxapHoro ava-
beta // CaxapHbiii ipabet. 2017. N2 1. C. 13-41. doi: 10.14341/DM8664L
3. Levesque C. Therapeutic Lifestyle Changes for Diabetes Mel-
litus // Nurs. Clin. North Am. 2017. Vol. 52, N. 4. P. 679-692.
doi: 10.1016/j.cnur.2017.07.012

4. Avogaro A, Fadini G.P., Sesti G., et al. Continued efforts to
translate diabetes cardiovascular outcome trials into clinical
practice // Cardiovasc. Diabetol. 2016. Vol. 15, N. 1. P. 111-117.
doi: 10.1186/512933-016-0431-4

5. AnekcaHpep ®. MNcuxocoMatnyeckas MegmumHa. M.: TEPPYC,
2000.

6. benToH [1.C. Mcmxmdyeckme acneKTbl Npu caxapHoM aumabeTe.
M.: Akapemus, 2000.

7. Nefs G., Pouwer F., Dennollet J., Pop V.J. Psychological risk
factors of micro- and macrovascular outcomes in primary care pa-
tients with type 2 diabetes: rationale and design of the DiaDDZoB
Study // BMC Public Healht. 2010. Vol. 7, N. 5. P. 414-421.
doi: 10.1186/1471-2458-10-388

8. Schram M.T, Baan C.A., Pouwer F. Depression and qua-
lity of life in patients with diabetes: a systematic review from

REFERENCES

1. Sergienko IV, Ansheles AA, Halimov YS, et al. Cardiological as-
pects of type 2 diabetes mellitus. Moscow: Pero Publ.; 2018. (In Russ.)
2. Dedov Il, Shestakova MV, Galstyan GR. Prevalence of diabetes
mellitus in the Russian Federation: clinical and statistical analysis
according to the Federal Register of Diabetes Mellitus. Diabetes Mel-
litus. 2017;(1):13-41. (In Russ.) doi: 10.14341/DM8664

3. Levesque C. Therapeutic Lifestyle Changes for Diabetes Mellitus.
Nurs Clin North Am. 2017;52(4).679-692. doi: 10.1016/j.cnur.2017.07.012
4. Avogaro A, Fadini GP, Sesti G, et al. Continued efforts to translate
diabetes cardiovascular outcome trials into clinical practice. Cardio-
vasc Diabetol. 2016;15(1):111=117. doi: 10.1186/512933-016-0431-4
5. Alexander F. Psychosomatic medicine. Moscow: GERRUS Publ,;
2000. (In Russ.)

Vol.43(1) 2024

DOl https://doiorg/ 10.17816/ rmmarb04265

Russian Military Medical
Academy Reports

AOMNOJIHUTENbHAA UHOOPMALUA

UcTounmk dmHaHcupoBanus. GuHaHcMpoBaHWe AaHHOM pabo-
Tbl He MPOBOAMNOCH.

Bknap aBTopoB. Bce aBTOpPbI BHECNM CYLLECTBEHHbIA BKaf
B MpOBELEHWe WCCNefj0BaHWUA M MOAFOTOBKY CTaTbW, MPOYM
1 08obpunu GuHanbHy Bepcuio nepes nybnukauuen.

KoHdnuKkT unTepecoB. ABTopbl AeKnapupyloT OTCYTCTBUE §iB-
HbIX W MOTEHLMANbHBIX KOH(DJIMKTOB MHTEPECOB, CBA3AHHBIX C My-
bnvKaumeid aHHoI cTaTby.

Jtnyeckas akcneptusa. [lpoBeeHme uccneaoBanns opobpe-
HO JIOKaMbHbIM 3TMYyeckuM KomuteTtoM OIBBOY BO «BoeHHo-Meaun-
UMHCKas akagemus uM. C.M. Kuposa» MO PO.

the European depression in diabetes (EDID) research con-
sortium // Curr Diabetes Rev. 2000. Vol. 5, N. 2. P. 112-119.
doi: 10.2174/157339909788166828

9. Ogilvie M.B., Harvey J.I. Pioneering Lives From Ancient Times to
Mid-20" Century. New York: Routledge, 2003. P. 383-387.

10. barapwes A.B. lNcuxoamarHocTvKa NOrpaHMYHbIX PacCTpOiCTB
JMYHOCTW ¥ noBefeHus. M.: Mapatensctso MHCTUTYTa ncuxoTepa-
nvw, 2004

11. Tumodees B.M., unmmorerko H0.M. Lietosoit TecT M. Niowue-
pa (CTaHAApTV3MPOBaHHbIA BapWaHT). MeToanyecKoe pyKOBOACTBO.
CNo6.: T «MMATOH», 2001.

12. MenbHukos B.W., JleoHTbeB B.I. lpuMeHeHne mopuduumpo-
BaHHOro TecTa Jliolwepa Ans AMarHoCTUKN NCUXUYECKIX COCTOSHMIA
nmndHocTv // Teuxonefarorvka B NpaBoOXPaHUTESbHBIX OpraHax.
2001.7.2, N2 16. C. 112-114.

13. Denolet J., Schiffer A.A., Speak V. A general propensity to
psychological distress affects cardiovascular outcomes: evidence
from research on the type D (distressed) personality profile //
Circ. Cardiovasc. Qual. Outcomes. 2010. Vol. 3, N. 5. P. 546-557.
doi: 10.1161/CIRCOUTCOMES.109.934406

14. Yepmsanu C.B., Kyctosa E.W., Kysneuosa M.E., Jlenskosa M.A.
Mcuxonormnyeckme 0cobeHHOCTY BOMbHBIX KApAMONOrMYECKOro Mpo-
dwung ¢ TunoM mmyHoctv D // BectHuk JITY wm. A.C. MywkuHa. 2017.
N2 2. C. 43-55.

6. Benton PS. Mental aspects of diabetes mellitus. Moscow:
Academiya Publ,; 2000. (In Russ.)

7. Nefs G, Pouwer F, Dennollet J, Pop VJ. Psychological risk factors
of micro- and macrovascular outcomes in primary care patients with
type 2 diabetes: rationale and design of the DiaDDZoB Study. BMC
Public Healht. 2010;7(5):414-421. doi: 10.1186/1471-2458-10-388
8. Schram MT, Baan CA, Pouwer F. Depression and quality of life
in patients with diabetes: a systematic review from the European
depression in diabetes (EDID) research consortium. Curr Diabetes
Rev. 2000;5(2):112-119. doi: 10.2174/157339909788166828

9. Ogilvie MB, Harvey JI. Pioneering Lives From An-
cient Times to Mid-20" Century. New York: Routledge; 2003.
P. 383-387.



https://doi.org/10.14341/DM8664
https://doi.org/10.1016/j.cnur.2017.07.012
https://doi.org/10.1186/s12933-016-0431-4
https://doi.org/10.1186/1471-2458-10-388
https://doi.org/10.2174/157339909788166828
https://doi.org/10.1161/CIRCOUTCOMES.109.934406
https://doi.org/10.14341/DM8664
https://doi.org/10.1016/j.cnur.2017.07.012
https://doi.org/10.1186/s12933-016-0431-4
https://doi.org/10.1186/1471-2458-10-388
https://doi.org/10.2174/157339909788166828

OPTHATTBHBIE MCCTTE[IOBARMA

10. Batarshev AV. Psychodiagnostics of borderline personality and
behavior disoders. Moscow: Publishing House of the Institute of
Psychatherapy; 2004. (In Russ.)

11. Timofeev VI, Filimonenko YI. Colour test M.Lusher (standardized
version). Methodological guidance. Saint Petersburg: GP “IMATON"
Publishing House; 2001. (In Russ).

12. Melnikov VI, Leontyev VG. Application of the modified Lusher
test for the diagnosis of mental state of personality. Psychopedagogy
in law enforcement agencies. 2001;2(16):112—114. (In Russ.)

0b ABTOPAX

*Hartanbs HukonaesHa JlaBuHcKas, KaHa. Mel. HayK, AOLEHT;
appec: Poccms, 194044, 1. CankT-letepbypr, yn. AkageMuka
Ilebepesa, g. 6; ORCID: 0000-0002-3505-5875;

eLibrary SPIN: 3280-1089; Author ID: 363742;

e-mail: lavinskaya_nat@mail.ru

1Opuit JleoHnpoBuy CtapeHYEHKO, KaH,. UCTOP. HayK, [OLEHT;
eLibrary SPIN: 9590-3548; Author ID: 1124322,

e-mail: star113@yandex.ru

Oner BsyecnaBosuu lpoTacos, kaHa. Mefl. Hayk;

ORCID: 0000-0003-4003-4881; eLibrary SPIN: 8452-9089;
Author ID: 881632

AitHarynb KabubynnosHa CapceHranmesa, KaH[. Mef. HayK;
eLibrary SPIN: 3373-8380; Author ID: 584488; e-mail: gys22@list.ru

* ABTOp, 0TBETCTBEHHbIN 3a nepenmcky / Corresponding author

Tom 43N0 1, 2024

DOl https://doiorg/ 10.17816/ rmmarb04265

V138ecTua Poccuiickonm
BOEHHO-MeMLIHCKOM aKaaemmm

13. Denolet J, Schiffer AA, Speak V. A general propensity to
psychological distress affects cardiovascular outcomes: evi-
dence from research on the type D (distressed) personal-
ity profile. Circ Cardiovasc Qual Outcomes. 2010;3(5):546-557.
doi: 10.1161/CIRCOUTCOMES.109.934406

14. Chermyanin SV, Kustova El, Kuznetsova ME, Lelyakova IA. Psy-
chological features of patients with cardiological profile with person-
ality type D. Bulletin of the Leningrad State University named after
A.S. Pushkin. 2017;(2):43-55. (In Russ.)

AUTHORS' INFO

*Natalia N. Lavinskaia, MD, Cand. Sci. (Medicine),

Assaciate Professor; address: 6, Akademika Lebedeva str.,

Saint Petersburg, 194044, Russia; ORCID: 0000-0002-3505-5875;
eLibrary SPIN: 3280-1089; Author ID: 363742;

e-mail: lavinskaya_nat@mail.ru

Yuri L. Starenchenko, Cand. Sci. (History), Associate Professor;
eLibrary SPIN: 9590-3548, Author ID: 1124322,

e-mail: star113@yandex.ru

Oleg V. Protasov, MD, Cand. Sci. (Medicine);

ORCID: 0000-0003-4003-4881; eLibrary SPIN: 8452-9089;
Author ID: 881632

Ainagul’ K. Sarsengalieva, MD, Cand. Sci. (Medicine);

eLibrary SPIN: 3373-8380; Author ID: 584488; e-mail: gys22@list.ru

5/


https://doi.org/10.1161/CIRCOUTCOMES.109.934406
https://orcid.org/0000-0002-3505-5875
https://www.elibrary.ru/author_profile.asp?spin=3280-1089
mailto:lavinskaya_nat@mail.ru
https://orcid.org/0000-0002-3505-5875
https://www.elibrary.ru/author_profile.asp?spin=3280-1089
mailto:lavinskaya_nat@mail.ru
https://www.elibrary.ru/author_profile.asp?spin=9590-3548
mailto:star113@yandex.ru
https://www.elibrary.ru/author_profile.asp?spin=9590-3548
mailto:star113@yandex.ru
https://orcid.org/0000-0003-4003-4881
https://www.elibrary.ru/author_profile.asp?spin=8452-9089
https://orcid.org/0000-0003-4003-4881
https://www.elibrary.ru/author_profile.asp?spin=8452-9089
https://www.elibrary.ru/author_profile.asp?spin=3373-8380
mailto:gys22@list.ru
https://www.elibrary.ru/author_profile.asp?spin=3373-8380
mailto:gys22@list.ru

VI3BecTig Poccuiickon
0OB30PHI Tom 43 N 1, 2024 BOEHHO-MEVILIVHCKOV aKaaeMuK

59
YOK 614.446.3
DOI: https://doi.org/10.17816/rmmar622879
0630pHast cTaTbs

CoBpeMeHHble TeXHONOrMU paHHEe AUArHOCTUKHM
paHeBOl UHGEKLUK

C.A. CeuctyHos ', A.A. Kyaun !, [1.A. Wapkos ', E.B. Jlanuos ', C.A. Moposos ',
WN.A. CeuctyHoBa 2, B.B. LLIkapyna '

! BoeHHo-MeanumHcKas akagemms, CankT-Tetepbypr, Poccus
2 CankT-eTepbyprexuit arpapHblit yHuBepcuteT, Cank-Tetepbypr, Poccusa

AHHOTALMSA

B cTaTbe npeAcTaBneH aHanM3 faHHbIX COBPEMEHHOM IUTEPATYpbl, MOCBALLEHHON U3YYEHWK0 BOMPOCOB PaHHEN LMArHOCTUKU
paHeBoW MHGbeKUMW. [l0CTOBEPHO M3BECTHO, YTO 3a)KMBNIEHWE MpeAcTaBAseT CoBOi 0YeHb CROXKHbIA U AMHAMUYHBIA Mexa-
HU3M pe3anuTenu3aLmMm paHbl. HopManbHas MUKpOdIOpa KOXM NpW 3TOM WUrpaeT BaXKHYI0 pPosib B NOAJEPXKaHUM rOMeocTasa
1 GopMMpoBaHMM KoXHOro nokpoBa. CywecTsyeT okonio 1000 BKL0B MMKPOOPraHM3MOB, OTHOCALLMXCA K HOpMasbHOW diiope
KOXW YeNoBeKa U He MPUUMHSIOLLMX HUKAKOro BpeAa 340pOoBbIM MioaaM. BMecTe ¢ TeM ecTb MUKpOOpraHM3Mbl, NpUBOASALLME
Npu NonafaHuu B paHy K pasBUTMIO MHODEKLMOHHBIX OCNIOXHEHWUIA B Pe3ybTaTe HapyLUEHUs LENIOCTHOCTU KOXHOr0 MOKpOBa.
OHu BKIOYAIOT B cebA Kak rpamMnonoxutensHble (Staphylococcus aureus, Staphylococcus epidermidis), Tak 1 rpamoTpuua-
TenbHble baktepum (Escherichia coli, Proteus mirabilis, Pseudomonas aeruginosa, Enterobacter spp., Morganella spp. v gp.).
PaHHee BblSIBNEHME 3TUX MUKPOOPraHM3MOB DyaeT cnocobCTBOBaTb CBOEBPEMEHHOMY M Ka4eCTBEHHOMY JIEYEHWI0 paHeBoi
nHdeKumK. B HacTosLee BpeMs CyLLECTBYIOT OMpefeneHHbIe YCOBUS, OrpaHNuYMBAIOLLME NMPUMEHEHNE MUKPOBMOTOrMYeCKUX
MEeTOZ0B MCCeA0BaHNS, UCMOMb3YeMbIX /151 YCTAHOBNEHUS KIIMHUYECKOr0 AMarHo3a paHeBoW MHQEKLUM (anuTenbHoe Bpe-
MS NPOBELEHNS, TPYLOEMKOCTb, HE0OX0AUMBINA YPOBEHb KBaM(UKALMM CeLManiucToB U ap.). 3T0 AMKTYeT HeobxoauMocTb
pa3paboTKM HOBbIX, ObICTPbIX M MPOCTLIX B UCMOMIb30BaHUM METOLO0B [AMArHOCTUKM paHeBOM MHeKUMK. C 3Tl Lenblo rpyn-
noi uccneposateneit n3 Poccun (CKONMKOBCKMIA MHCTUTYT Hayku u TexHonorui) u CLUA (Texacckuit yHuBepcuteT B OcTuHe)
HeAaBHO bbinn pa3paboTaHbl HOCUMbIE AATYMKM 1S AMArHOCTUKW paHeBOM MHGDEKUMM. 3TU AATYMKM MOTYT BbiTb BCTPOEHbI
B paHeBble MOBA3KYW U CNOCOBHbI 06HapyXMBaTb onpefeneHHbIe BroMapKepbl, YKasblBalOLLMe Ha HAaMuMe paHeBON MHGDEKLMK.
Cpenu 3tux buoMapkepoB Hanbonee yacTo ucronb3ytoTca pH 1 MoueBas KUCOTa, HO CYLLECTBYET M MHOXECTBO APYruX (Mo-
NOYHasA KUCNOTa, OKCUreHaums, MeuaTopbl BOCManeHus, MeTabonuTbl bakTepuii unn camu bakTtepun). B HacTosiee BpeMs
Pa3BUTIE MUKPO3NEKTPOHUKY, NOSIBIIEHUE BUOXMMUYECKMX LLATYMKOB, aKTUBHOM MUKPOQIIOUANKM 1 6e30051E3HEHHBIX MUKPO-
WM NPUBENM K CO3AaHMI0 CrieAyHLMX NOKONEHMIA HOCUMbIX BUOCEHCOPOB, KOTOPbIE AAlOT COBEPLUEHHO HOBbIE BO3MOXHOCTM
B bopbbe ¢ paHeBOM MHGEKLMEN.

KnioueBble cnosa: 61ioMapKepbl; AMarHoCTUKa; MCCne0BaHNe; MUKPOOPraHU3Mbl; HOCUMble 61OCEHCOPbI; paHeBas MHEKLMS;
paHbl.
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Modern technologies of early diagnosis of wound
infection

Sergey A. Svistunov ', Aleksandr A. Kuzin !, Denis A. Zharkov !, Evgeniy V. Lantsov
Sergey A. Morozov ', Irina A. Svistunova 2, Vitaliy V. Shkarupa'

! Military Medical Academy, Saint Petersburg, Russia
2 Saint Petershurg State Agrarian University, Saint Petersburg Russia

ABSTRACT

The article presents an analysis of the data of modern literature devoted to the study of early diagnosis of wound infection.
It is well known that wound healing is a very complex and dynamic mechanism of wound re-epithelialization. At the same
time, the normal microflora of the skin plays an important function for maintaining homeostasis and the formation of the skin.
There are about 1000 species of microorganisms belonging to the normal flora of human skin and do not cause any harm to healthy
people. At the same time, there are microorganisms that, when they enter the wound, lead to the development of infectious
complications of wounds as a result of a violation of the integrity of the skin. They include both gram-positive (Staphylococcus
aureus, Staphylococcus epidermidis) and gram-negative bacteria (Escherichia coli, Proteus mirabilis, Pseudomonas aeruginosa,
Enterobacter spp., Morganella spp., etc.). Early detection of these microorganisms will contribute to timely and high-quality
treatment of wound infection. Currently, there are certain conditions that limit the use of microbiological research methods
used to establish a clinical diagnosis of wound infection (long duration, labor intensity, required level of qualification of specia-
lists, etc.). This dictates the need to develop new, fast and easy-to-use methods for diagnosing wound infection. To this end,
a group of researchers from Russia (Skolkovo Institute of Science and Technology) and the USA (University of Texas at Austin)
have recently developed wearable sensors for the diagnosis of wound infection. These sensors can be embedded in wound
dressings and are able to detect certain biomarkers indicating the presence of wound infection. Among these biomarkers,
pH and uric acid are the most commonly used, but there are many others (lactic acid, oxygenation, inflammatory mediators,
bacterial metabolites or the bacteria themselves). Currently, the development of microelectronics, the emergence of biochemi-
cal sensors, active microfluidics and painless microneedles have led to the creation of new generations of wearable biosensors
that provide completely new opportunities in the fight against wound infection.

Keywords: biomarkers; diagnostics; microorganisms; research; wearable biosensors; wound infection; wounds.
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0B30PHI

AKTYAJIbHOCTb

NHburumpoBaHme paHbl NpencTaBnseT coboi cepbesHoe
OCNOXKHEHWE PaHeBOro MpoLiecca, OKasbiBaeT HeraTMBHOE
B/IMSHUE Ha ero TEYEHWEe W 3aXKMBJIEHWE PaH, CHUXKaeT Ka-
YeCTBO M3HU 60NBHBIX M CO3aeT HE0OX0AMMOCTb DOMbLLINX
3KOHOMMYECKUX 3aTpaT ANA WX LUArHOCTUKM U JIeYeHus.
W3BecTHo, uTo Tonbko B Benukobputanum y 3-4 % na-
LMEHTOB BbISBAAKTCA MHOEKLUMOHHBIE OCNOXHEHWUS paH.
Mpy 3TOM ypoBeHb NIETanbHOCTM OT NOCE0NepaLMoHHbIX 0C-
JIO}KHEHWI, CBA3aHHBIX C MHOWULMPOBaHMEM paHbl, COCTaBASA-
et bonee 5 %, a cToMMocTb NleyeHuns ofHoro cnyyas — bonee
6000 espo [1].

PetpocnektueHoe uccneposanue, npoeaeHHoe B CLUA,
noKasano, 4to Tonbko B 2018 r. oT MHPMUMPOBAHHBIX UK
HeMHOMLMPOBaHHbLIX paH NocTpaganu okono 8,2 MH yeno-
BeK. CaMble BbICOKMe 3aTpaThl Obin CBA3aHbI C HeobXoaM-
MOCTbHO JIEYEHUS KaK OCTPOro, TaK M XPOHUYECKOr0 TeYeHMS
paHeBoro rpoecca. HeobxoamMmo 0TMeTUT, UTO 13-3a TaKUX
(aKTopOB, KaK CTapeH1e HacesieHus U pocT 3aboneBaeMocTy
LMabeToM U OXMPEHWEM, XPOHMYECKas paHeBas MHOEeKLMS
npuobpeTaeT Bce bosbluee 3HaYeHNe B NIeYeHUM paH [2].

[lons MHPEKLMOHHBIX OCNOXHEHWA paHeBOro npouecca
B Poccum coctasnset 6,7 %, U3 Kotopbix [0 24,2 % npuxo-
[MTCA Ha nocnieonepaumoHHble ocnoxHeHus. [lo 8 % Bcex
K/IMHUYECKUX CIyyaeB paHeBOW WHGEKUMM 3aKaHuMBaeTcs
neTanbHbIM UCXOAOM, @ CTOMMOCTb JIEYEHWUS! OAHOTO Cryyas
MH(UUMPOBaHMA yBennuMBaeTca [3].

B 3TOM KOHTEKCTE BaXHO IMarHoCTMPOBaTb PaHEBYH UH-
(heKUMI0 KaK MOXXHO paHbLLe, YTobbl 0becneunTb Hanbonee
3 hEKTUBHBIN KypC NeveHns ansa naumenta. Mcnonbsyemble
B HaCTOSLLEe BPeMs METO/bI AMArHOCTUKM PaHeBOW MHGDEK-
UMM, KaK MpaBwusio, 3aKJIKYAKOTCA B KJIMHMYECKOM OCMOTpe
paHbl, OLEeHKe 00LLecoMaTMyecKoro cratyca U MUKpobuono-
TMYECKOM MCCrlefloBaHMM paHeBoro oTaensiemMoro. Hecmotps
Ha MpOCTOTY WX MCMO/Mb30BaHMs, 3TW METOAbl UMEKT pAaf
He[0CTaTKOB, TaKUX KaK HeobX0AMMOCTb TpPaBMUPYIOLLEro
CHATUS MOBSA3KY, 3aBUCUMOCTb pe3ynibTaTa aHanu3a oT onbl-
Ta Bpaya, [JIMTENIbHOE BpeMs NpoBefeHus nabopaTopHbIX
uccnefoBaHuid. KpoMe 3toro, aHanu3 KymbTyp, NoayyaeMbix
METO/0M B3ATWA Ma3Ka C paHeBOM MOBEPXHOCTU, He MO3BO-
nsAeT MAeHTUGUUMPOBaTL BaKTepUM B rNYBOKUX CIOAX PaHbl.
[ns vccnepoBaHus MatepuanoB m3 rybxenexalumx cnoes
paHbl HeobxoaMMO BbINOMHATL BroMCKMio, YTO CO3AaeT Heob-
XOAMMOCTb Y MEeAMLIMHCKOr0 MepcoHana nosyyeHus Lonos-
HUTENbHbBIX 3HAHWIA U YMEHUI.

Lene uccnedosaHuss — aHanu3 COBPEMEHHbIX CPeACTB
ANarHOCTUKM paHeBbIX UHDEKLMIA.

MATEPUAJIbl U METO/IbI

MoapobHo M3yyeHbl 34 nuTepaTypHbIX UCTOYHKMKA 2007-
2023 rr. (7 oTeyecTBEHHbIX M 27 3apybexHbIX) No npobnemMe
BbISIBNIEHUS, NPODUNAKTUKM MHAEKLMIA, CBA3AHHBIX C OKa-
3aHWEM MeJMuMHCKOW noMowm. B pabote mcnonb3oBaHbl
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CMCTEMHBIN U Hay4HbIM MOAXOLbI, MPeanonaraklme yyet
3MNUAEMUOSIOTNYECKUX U KIIMHUKO-NATOreHeTUYECKNX acneK-
TOB [AMarHOCTMKM, NPOMUNAKTUKM U JieYeHUs paHeBOM
UHGEeKLMM.

PE3YJIbTATbI U UX OBCYXXAEHUE

3aXvBeHWe paH NpeacTaBseT coboi CNOXKHbIA, MHOMO-
CTyneHYaThIi npowecc. Ha nyTu naToreHHbIX MUKPOOPraHu3-
MOB, MOMaAAIoLLMX HA KOXKY W BHEAPAIOLLUMXCS B MOKPOBHbIE
TKaHW YeNOBEKa, CTOMT HEeCKOSbKO DapbepoB, OCHOBHblE
U3 KOTOpbIX — 3TO CNoi 6e3bsaepHbIX KIETOK (poroBoid
CII0M), MECTHBbIN TeMMNepaTypHbIA rPaiMeHT Ha rpaHuLe «mno-
KpOBHas TKaHb — BHELUHAS Cpefia», MECTHble MeXaHW3Mbl
MMMYHHOM 3aLL1ThI, @ TaKKe Guanonornyeckuin yposeHb pH
U BUOXMMUUECKME COEMHEHUS XKENie3 BHELLUHEN CEKpeLuH.
(aKTop paHbl HUBENMPYET NPAKTUYECKM BCe 3aLLMTHbIE bapb-
epbl, C037aBas «BXO[iHble BOPOTa» A1 MUKPOOPraHW3MOB.
loHMMaHWe ycnoBuiA, yNyYLIAIOLLMX AMHAMUKY 3aXKUBNEHMS,
MMeeT peLLaloLlee 3HayeHWe 1A pa3paboTKu HOBbIX CTpa-
TErnn B JIEYEHUM PaH U NPOPUNAKTUKM UX OCNIOXHEHWIA [4].
Cnepys rnobanbHoM TEHAEHUMM K aBTOMaTU3aLuu, Tpaou-
LIMOHHbIE METOAbI 3aXMBMIEHUS PaH U MUCCNeLoBaHWA Bbinu
YCOBEPLUEHCTBOBaHbI C MUCMO/Ib30BAaHUEM aKTUBHOWM MUKpO-
GIOMANKY 1 TexHomorniA «nabopatopusa Ha uunex». 3T MU-
HWaTIOpPHbIE CMCTEMbl aHanM3a Mo3BONAKT OCYLeCTBAATH
TOYHBIA MPOCTPAHCTBEHHbIA M BPEMEHHOW KOHTPONb Hap
PAAOM OMHaMuyeckux (aKTOpoB MUKpocpedbl (TeMnepary-
pa, ypoBeHb pH), BK/oYas 6UOXUMMUYECKME W KUCTTOPOLHbIE
rpagumenTsl [1, 2, 5-31].

CyuiecTBytoLwmMin B HaCToALLEe BpeMsl NOAX04 K nabopa-
TOPHOW WMAEHTUOUKALMM MUKPOOPraHW3MOB, BbI3bIBAOLLMX
paHeByl WHGEKLMIO, METOLOM Ma3Ka C MOBEPXHOCTU paHbl
OCHOBaH Ha TOM, 4TO MHOUUMPOBaHME paH 0BYCNOBNEHO
HECKOMbKMMM cneunduyHbiMU Bo30yauTensamm (aspobHble
1 aHaspobHble MuUKpoopraHuambl). OgHaKo B 6onbLUMHCTBE
CIy4aeB WX MEPEYMCIIEHNE He KOPPENMPYET C KIIMHUYECKO
KapTMHOW paHeBON MHEKLMU U HE YUYMTHIBAET OTHOCUTENb-
HYI0 MaTOreHHOCTb U30JIATOB, @ TaKXKeE HanuMe MMKPOOp-
raHU3MoB B paHe (MOTeHUManbHO CMeLuMBasi OMMOPTYHM-
CTUYECKME MHGMEKLIMOHHBIE areHTbl Ha MOBEPXHOCTU KOXM
c matoreHamu B paHe). lyHKuMoOHHas Buoncus yacTuyHo
yCTpaHsieT 3T npobieMbl, HO OHa MHBa3WBHA, 6one3HeHHa
LN NauveHTa, TpebyeT MHOro BpEMEHM A PYTUHHOMO MOHHU-
TOPUHIa U MOXKET NPUBECTM K PacrpoCcTPaHEHNI0 UHPEKLIMMK.
KynbTypanbHbii MeTog, No3BONSET OMPeAeuTb KOHKPETHBIN
BMp, BO3DYAMUTENS C AanbHENLIUM ONpeseneHNeM YyBCTBU-
TENIHOCTU ero K aHTubakTepuanbHeIM npenapataM. 0nHako
Koraa 60MbLUMHCTBO MHGDEKUMIA U3HAYaNbHO MOSIMMUKPO6-
Hble, NPeACTaB/EHHBIN apryMeHT TepsieT CBOK aKTyaNnbHOCTb.
Kpome Toro, Bo3byauTensmu yacto SBSLOTCA aHaspobHble
BaKTepuu, KoTopble, KaK U3BECTHO, TPYAHO KyNbTUBMPOBaTb
in vitro, NO3TOMY MX YaCTO YNYCKAIOT U3 BULY, HECMOTPSA Ha UX
3HaumMTeNbHbIA BKNAA B MUKpObHYl0 buomaccy M natoreH-
HOCTb. MMKpOOMONOrMYecKMii MeTof, TaKXKe HeL00LEHUBAET
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BKJ1a[, TPYLHO NOLAAIOLLMXCS KyNIbTUBMPOBaHUIO MUKPOOPra-
HW3MOB, KOTOPbIE YaCTO accoLmMmpytoTcs ¢ bruonneHkoi. Cne-
A0BaTeNbHO, MUKPOOMONOTMYECKUIA NOCEB Ha NPaKTUKe faeT
JMLWb Te NPOrHOCTUYECKME Pe3ynbTaThl, KOTOpblE BO3MOXKHO
WHTEprpeTUpoBaThb Mpu MaHudectauum uHdeKumn (M Korga
0YeBMAEH NpeBanupylowuii BUL Bo3byautens). lMostomy
MoceB 3a4acTylo [aeT NpeABapuTENbHOE MOATBEPHAEHUE
M pesKo MO3BOMSET ONPeAenUTb YETKYH MPUYMHHO-CNes-
CTBEHHYIO CBSI3b B IMArHOCTMKE paHeBON MHGEKLMM (Mexay
KIIMHUYECKOW KapTWHOI 1 BUAOM Bo3byauTens). Heobxoam-
MO TaKKe Y4UTbIBaTh, YTO A4S MOAYYEHUS YACTON KyNbTypbl
MOXET NoTpeboBaThCsA HECKOMBKO AHEW, B TEYEHWE KOTOPbIX
yKe HauMHaeTca aHTMbuoTMKonpodmnakT1Ka (2o nosyyeHus
nepBbIX pPe3ynbTaToB MUKPODOMONOrMYECKUX UCCIE0BaHUN).
Mpn paHHKMX NOKanbHbIX MOAMMUKPODHBLIX MHBEKUMAX be3
[aHHbIX 0 JOMUHUPYIOLLEM MaTOreHe JIEYeHWe HauMHaeTcs
C NpUMEHEHUs MPOTMBOMUKPOBHbLIX NpenapaToB LUMPOKOro
CreKTpa AenCcTBUA.

[narHocTvka Ha OCHOBe MONMMepasHol LienHol peak-
win (MLP) n cMeLaHHbIX MpaliMepHbIX NaHenen 0bnaaaet no-
TEHLMaNoM Ans UAEHTUGUKALMM U KONTMYECTBEHHOTO Orpe-
LENIEHUS! MUKPOOPraHWU3MOB C XOPOLLEN YYBCTBUTENBHOCTbIO.
B npeanbHbix cnyyasx [P MoxeT Takke obHapyxwuBaTb
reHbl YCTONYMBOCTU MUKPOOPraHW3MOB K aHTMOaKTepuanb-
HbIM NpenapartaM, 4YTo No3BoAseT 060CHOBaTL NpeLnoNoXKe-
Hus 0 Hanbonee BEPOSATHBIX MaToreHax U Wrammax. XoTs Teo-
peTnyecku Bbino bl BO3MOXKHO C03[aTh AMArHOCTUYECKUE
TecT-cucTeMbl Ans 6ONbLUMHCTBA OpraHM3MOB U LUTAMMOB,
06bl4HO 0BHapyXMBaeMbIX B paHax, bofee NpaKTUYHBIM
0CTaeTCs UCMOMb30BaHNe OMpeLeNeHHbIX NpaiMepHBbIX naHe-
neii A1 rUnoTeETMYECKON UAEHTU(DUKALMM NPUCYTCTBYHOLLMX
natoreHoB. CekBeHupoBaHue v [LP no3sonsioT u3bexartb
NpesB3ATOCTV B OTHOLLEHWUM aHa3poboB W «NpUBEPEATUBLIX»
MWKPOOPraHW3MOB, HabnloaaeMbIx NpyU MeTogax KynbTUBK-
poBaHus, W obecneunBaloT Bonee peanuCTUyHbIe MOKasa-
TenM MUKpobHoro pasHoobpasus B paHEBOM COAEPHUMOM.
TeM He MeHee OHM TpebytoT BOMbLLMX PecypcoB, U UX UCMOJTb-
30BaHWe MO-NpEXKHEMY OMPaBLAHHO TOSIBKO MPU HanMuuu
ABHbIX CNy4yaeB 3apPaX<eHWUs paHEBOM MH(eKUMen. YcTaHoB-
NeHWe TaKUX CNy4aeB MPW CNOXHbIX, TPYLHO 3aXKMBAILLMX
paHax 0CTaeTCs KIo4eBoii NpobneMoii NpoduUnaKTMku u ne-
YeHus paHeBon MHOeKumK. MpenMyLLecTBa 3TUX METOLOB,
K COXaneHuto, MMeloT HEeCKOJTbKO HeJ0CTaTKOB. 3T1 CUCTEMBI
TpebytoT UMCTbIX 06pa3LoB 1 MOryT ObITb NOABEPKEHDI BIINSA-
Huio [OHK nauveHTa (KoTopas MOXKET 3HAuMTENbHO MpeBbl-
LWaTb KOJIMYECTBO MUKPOOPraHM3MOB B 00pa3Lax paHeBoro
copepxumoro). OHWM He MOryT OT/IYUTB XU3HECMOCOOHbIE
MnaToreHbl OT HEXM3HECNOCOBHBIX M TPebYT foporocTosLLe-
ro 060pya0BaHus, KOTOPOE MMEETCA TOJIbKO B NabopaTopusx
KpYNHbIX Nie4ebHo-npodmnakTuyeckux opraHusaumii. Kpome
TOro, 6a3bl 4aHHbIX FeHETUYECKVX MOCNeL0BaTeNIbHOCTEN Ya-
CTO CMELLEHbI B CTOPOHY NATOreHHbIX MUKPOOPraHU3MOoB, YTO
MPUBOAMT K 3HAYUTEJTbHON HeLOOLIEHKE UCTUHHOIO BUA,0BOIO
pa3Hoobpa3us B paHe. BHeipeHue 3Tux METOA0B B MPaKTUKY
ABNSAETCA OrpaHUYEHHBIM, OHWU UCMONB3YHTCA HE CTONBKO A5
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MOHWUTOPWHIa UM PYTUHHOTO CKPUHUHTA, CKOJIbKO B KayecTse
MHCTPYMEHTa WUCCNe0BaHNA MPU KIMHUYECKU OYEBULHOM
TEYeHMM paHeBon WHPeKuMW. TakuM obpasoM, ponb [LIP
B HacTosilLee BpeMsl CKOpee MOATBEPMAaloLLas, YeM mpor-
HOCTMYECKaS.

B bynyuiem MonekynspHble MeTOLbI 1S BbISIBIEHWUS UH-
(eKummn cTaHyT bonee JOCTYMHbIMM, UX NOATBEPKLAlOLLAs
posib ByAET UMETb PELLAOLLEE 3HAYEHWE B AUArHOCTUKE UH-
(eKUMOHHBIX 0cnoXHeHu. 0gHaKo Ans Toro, YTobbl caenatb
3T0 BO3MOXHbIM WM UCMO/b30BaTb B PYTUHHBIX CKPUHUHIaX
ONS BbISBNEHNS MHAEKLMM HA PaHHUX CTagumsax pasBuTus,
notpebylTcs AanbHelillee TEXHONOMNYECKOE YCOBEPLUEH-
CTBOBaHWe W aBTOMaTW3auua npouecca WAeHTUdMKaLU
MWKPOOPraHW3MOB, MO3BOJNIAIOLLMX COKPaTUTL TpyA03aTpathl
1 BPeMs Ha BbINoJHeHWe uccnefoBaHun [13].

AnbTepHaTMBHbIM, pa3BUBAIOLLMMCA MOAXOLOM K Auma-
FHOCTUKE paHeBON MHMEKUMUN SABNSETCA U3MEPEHME KOHLIEHT-
pauMM pasfiMyHbIX MapKepoB CMCTEMHOM BOCMANUTENIbHOM
peaKLuu, CBULETENbCTBYIOWMX O Pa3BUTUM FeHepann30BaH-
HOro MHQEKLMOHHOro npouecca. B HacToswwee BpeMs K Ta-
KuM BrMoMapKepaM MOXHO OTHecTu C-peakTuBHbIM DeNnoK,
NPOKaNbLUMUTOHUH U ApYrue rematosiorMyeckue MapKepbl,
a COBCEM HeJlaBHO Oblio NPeJI0XEHO KOHTPOIMPOBATh Bbl-
CBOOOXEHWE NIMMOKANMHA U3 CTUMYNIMPOBaHHbIX HEHTpOdHU-
noB uenbHon Kpoeu (Venge P. et al., 2019). Bce 3t map-
Kepbl 0BbI4HO M3MepsioTCcs B 0Bpa3Lax KpoBKU WK MiasMbl
M OTPaXalT COCTOSHME CUCTEMHOro BocnaneHus. Boisene-
HWe BuoMapKepoB B KPOBM Ha (HOHE MECTHbIX MPOSBIEHWI
paHeBOW MH(DEKLMM MOXKET YKasbiBaTb Ha pa3BMBalOLLEECS
CUCTEMHOE BOCNasneHue U HeobxoaMMOCTb KOPPEKLMM aHTU-
broTukoTepanuu. B To e BpeMs HE06X0AMMO OTMETUTB, UTO
Ha paHHWX CTaAMsX Pa3BMTUA PaHEBOro MpoLecca AvarHo-
CTUYECKOE 3HaYeHMe AaHHbIX MapKepoB He CTOJb OYEBUSHO,
MOCKOJIbKY MX KOHLIEHTpaLms B Nnaa3Me KpoBW He3HauuTe b~
Ha 1 He MPOMCXOAMT aKTMBALMKM 3HAYUTENTBHOMO CUCTEMHOTO
oTBeTa. TakuM obpa3soM, oTbop npob 13 caMoli paHbl, BEpoSAT-
HO, JaeT 60NbLLUYI0 BO3MOXHOCTb AnddepeHLmaLmnm MUKpo-
OpraH13MoB Ha paHHUX CTafsIX TEYEHWUS paHeBOro NpoLecca
[25-29].

AnbTepHaTUBHBIM, HEMHBA3WBHLIM MOLXOAOM SBSAETCH
BU3yanu3auus, imbo TepMuyeckas, mbo ynstpadmoneTosas.
MynbTuCneKTpanbHbIA aHanM3 No3BOJISET OTCIEXMBATb pas-
Mep, 0bLme BruoxuMmUyecKkne MapKepbl Bocnanexus u gyo-
pecLeHTHble MeTaboUTbl MMKPOOPraHN3MOB, HaXOLALLMXCS
B paHe. Busyanusaums ocHoBaHa Ha MOLLHBIX (TOp- U Xpo-
Modopax, BblpabaTbiBaeMbIX WHOULMPYHOLLMMU MUKPOOP-
raHusmamun. K HUM oTHocATCA nopdupKHBI M MUOLMaHMHI,
KOTOpble MOXHO OTAMYMTL MO ayToduyopecLeHumn. XoTs
GbnyopecueHums cnocobHa obHapyxwmBaTb bGonbluoe pas-
Hoobpasne paHeBbIX DaKTepwid, NPOAYLMPYHOLLMX NOPOUPUH
(kpacHas dnyopecueHUms), U MUOLMaHWH, B CBOIO 04Yepefdb
npoayumpytowmi Pseudomonas aeruginosae (ronybas dnyo-
pecLeHumsl), 0AHaKO OMnpefenieHe MHOMMX U3 HUX 3aBUCUT
0T KBa/MQUKaLMK cneumanncTa, NpoBoAsALLEro McClefoBa-
HWe. 3TOT NOAXOA, MOXET MPUHECTU 3HAUUTENbHYHD MOMb3Y
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npu obHapyKeHuu o4yara MHOUUMPOBAHMSA B paHe Afs Npo-
BefleHus caHaumn U addeKTUBHOrO yaaneHus buoHarpysku/
B1oNNeHKH, HO OH He 06513aTeNbHO BbISIBNSET 3ap0XKAAlOLLYI0-
s MHbeKumio. Paclumpenne Takoro noaxofa 3aKioyaeTcs
B OKPALUMBAHMM paHbl C UCMONIb30BaHWEM peareHToB, KO-
TOpble CNeLMpUYECcKN CBA3aHbI KOMMOHEHTaMU BromnneHKy,
HarpuMep MCNosib30BaHWe KpacuTeniel A1 OKpaLuMBaHWUA
3ybHoro Haneta u buonneHkK B paHax. HecMoTps Ha npocTo-
Ty, 3TV NOAXOAbI CYXAT Lenn 0bHapyeHus buoHarpysok/
BronneHoK, AN1s NpoBeAeHNA NOCeLyIOLLEeNA CaHaUUM ovara
nHbeKLMKM. Takne LOCTUMKEHUS B TEXHOOTUSX M YCTPOMCTBAX
obHapy»eH1s MMKPOBOB NOAYEPKMBAKT BaXHOCTb W Npo-
rpecc, AOCTUTHYTHIA B [aHHOW 06NMacTM Ha COBPEMEHHOM
s1ane. C TOYKM 3peHus uaeanbHbIX KIMHUYECKUX TpeboBa-
HWI COOTBETCTBYIOLLME YCTPOMCTBA AOMKHbI ObITh HEMHBa-
3MBHBIMM W NPOCTLIMU B UCMOMb30BaHWUM, BbISBAATD Nto0ble
noTeHUManbHble o4arm MHbeKLuMn (BKIKOYas OWoMeHKy),
BbITb [,OCTATOYHO YyBCTBUTENBHBIMM A1 0BHApYKEeHUs Ha Ha-
YanbHbIX CTagusAX (PaHHWX, HEQYEBUAHBIX) MHPEKLMIA 1 0be-
CMeynBaTh HeMeJ1eHHbIe pesysbTaTbl BU3yann3aLmum MUKpob-
HOrO 3arpA3HEHNs, KOTOpbIe MOMOTYT MPaKTUKYHOLLEMY Bpauy
oLeHUTb 3hHEKTUBHOCTL NPOBOAMMBIX NeYeOHbIX Meponpus-
TUW. XOTA He BCE 3TV KpUTEPUM B HacToSLLiee BpeMs cobntoae-
Hbl, MPOrPEecc 04YEBUAEH M HOBbIE NOAX0AbI MPOLOSIKAKT pas-
BMBATbCS, BKITHOYas TEXHOIOMMI0 0BHapyeHMs Bo3byauTeneii
MHMEKLMOHHBIX 0CNOXHeHWN B paHe [19, 20, 22, 23].

Ha ceropHsWwHWA aeHb Ha MUMPOBOM PbIiHKE MpefcTaB-
NeHbl pasfnMyHble TOProBble MapKU OMTUKO-3MEKTPOHHBIX
pelleHnd. TaK, Ha MHAMIACKOM BHYTPEHHEM pblHKE Npej-
CTaB/IEHO WHHOBALMOHHOE YCTPOWCTBO [N BU3yanu3aLuu
ILLUMINATE® komnaHuv Adiuvo Diagnostics, KoTopoe Mo-
JKET BblfaBaTb MYNbTUCMEKTPaNbHbIE M300paXKeHUs ayTo-
dnyopecueHumm. Mcnonb3ys anropUtMbl MalLMHHOTO 06yYe-
HWS Ha MONyYeHHBIX N300paXeHNsX, 3Ta TEXHONOTUS MOXKET
MOMOYb B BU3yau3aLMM 04aroB paHeBom MHdeKuun (puc. 1).
lpon3BoauTenieM 3asBIEHO, YTO YCTPOACTBO NpeLHa3HaYeHo
ANS NpoLaXu ToNbKo B MHamm.

B nuHeiike KaHaackoi KomnaHum MolecuLight Inc.
WMelTCs [Ba MopTaTuBHbIX pewenns: MolecuLight i:X®
n MolecuLight DX™ (puc. 2-5), aKTMBHO NpUMEHSIEMBIX
Ha amepuKaHCKoM pbiHKe. 0ba 3Tux ycTpoiicTBa No3BonsOT
B peK1Me peasibHOro BpeMeHu OnpefenuTb pa3Mep KOHTaKT-
HOW/MHTaKTHOM NOBEPXHOCTU PaHbl U YPOBEHb KOHTAMUHALMM
paH MUKPOOpPraHW3Mam# C NMOMOLLbI0 (JTyOpPEeCLiEHTHO BU3Y-
anu3auun. OCHOBHbIMU NPEUMYLLLECTBEHHBIMW U3MEHEHUAMH
B yCOBepLUEHCTBOBaHHOW Mofenu DX sBnstoTca HoBble Tex-
HOJIOTMYECKUe peLueHus (yBennyeH 0bbeM namaTH, pasMep
3KpaHa, Ka4yecTBO KaMepbl).

CrnepyowmM anbTepHaTUBHBIM METOAOM AMArHOCTUKM
ABNAETCA 0bHapyKeHWe onpefeneHHbIX brioMapKepoB paHe-
BOM MHbeKUMM. YT0ObI NOBLICMTL KOMGMOPT NaLMeHTa U UC-
K/IOYMTb TPaBMaTUYHbIA W BONE3HEHHBIN MPOLECC CHATUS
MOBSAI3KM, MLEANbHBIM CMOCOBOM MOHUTOpUHTa 61OMapKepoB
Ha CErofHSALHWA [eHb MPeACTaBMseTCA MCMNOb30BaHUe
HOCUMBIX AaTYMKOB OMOMapKepoB MH(EKLMM, BCTPOEHHbIX
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V138ecTua Poccuiickonm
BOEHHO-MeMLIHCKOM aKaaemmm

Puc. 1. YcrpoiictBo ILLUMINATE® mHauiickon KoMnavum Adiuvo
Diagnostics
Fig. 1. ILLUMINATE® device from Indian company Adiuvo Diagnostics

Puc. 2. YctpoiictBo Moleculight i:X® KaHafackoi KoMnaHum
MolecuLight Inc.
Fig. 2. MolecuLight i:X® device from the Canadian company
MolecuLight Inc

Puc. 3. Ycrporicto MolecuLight DX™ Toit xe kKoMnaHum cnocobHo
0bHapyuTb 60/LLUMHCTBO BUAOB DaKTepuii, NPOAYLIMPYIOLLMX Nop-
dWpUH, NpK NOBbILLEHHON baKTepuanbHoii Harpyske (>10* KOE/rp)
Fig. 3. The company’s MolecuLight DX™ device is capable of de-
tecting most pore firin-producing bacteria at elevated bacterial
loads (>10* CFU/g)

B paHeBble noBA3ku. B 2021 r. B Hay4HO-NONYSPHOM JypHa-
ne Scientific American ™ 6bin1 onybsMKoBaHbI laHHbIE 0 pas-
paboTKe 0HOr0 U3 BapMaHTOB TaKMX AaTHMKOB, OCHOBAHHOIO

* Tenesblit CEHCOP MOHWUTOPWUT paHeBble MHQEKLMM [3MEKTPOHHBIN
pecypc] Poccuiickuii Murpobuonoruyeckuid noptan. URL: https://www.
scientificamerican.com/article/gel-based-sensor-continuously-monitors-
wounds-for-infection/ (nata obpatuenus: 14.09.2023)
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KPACHAS ®JTIOOPECHEHIMUS

CTAHJIAPTHOE H30BPAJKEHUE PEXXHUM ®IIOOPECHEHITAN

Puc. 4. ®oto paHbl cTonbl. KpacHas dntoopecueHums (cTpesnku)
YKa3blBaeT Ha HafMuMe M NIOKALMI0 KOMOHWI BaKTepuii

Fig. 4. Photo of a foot wound. Red fluorescence (arrow) indicate
the presence and location of bacterial colonies

Ha pacno3HaBaHuv [1HK, npooyumpyemyio MUKpoopraHuaMa-
MW B paHe 1 paspyLatowyto T. H. JHK-rugporens, Haxoas-
wmiics Ha uune. OQHaKO Ha CEroAHSLHWA LeHb HWA OOMH
13 pa3paboTaHHbIX AATYMKOB KIIMHWYECKU He peann3oBaH
B LUMpOKMX MacluTabax. PaspaboTka HOCMMbIX YCTpOWCTB
CTasKMBAETCS C MHOMOYMC/IEHHBIMM NpobnemMamm B OTHOLLE-
HWM UCMOMb3YEMbIX MaTepUasoB, UCTOYHUKOB 3HEPTUM U Ne-
pefadun AaHHbIX. Mcnonb3yeMble MaTepuansl LOMKHbI ObiTb
610oCOBMECTMMBIMUA M afanTUPOBaHHLIMA TakUM 0BpasoM,
4T06bl OHW MOT/IM COOTBETCTBOBATL HEPOBHOCTSAM MOBEPXHO-
CTU Koxxu. KpoMe Toro, OHM [oMKHbI BbITb TMOKUMM 1 YCTON-
uMBbIMM, 4TOBLI 0becneunTb cBOBOAHOE NepefBUIKEHUE
nonb3oBatens. MHorouMcneHHble NpobneMbl TaKKe BO3HU-
KaloT npu pa3paboTke noaxoAsALMX M besonacHbix cnocobos
DecnpoBoAHON CBA3M MEXAY LATYNKOM U BU3yanu3upyHoLLu-
MU YCTPOICTBAMM, TaKUMM KaK HOYTOYKW 1 CMapTdoHbI. B Ha-
cTosILLiee BpeMsi OHW peannayioTcs € UCMONIb30BaHNEM TeXHO-
noruit Bluetooth, NFC 1 papmnodactoTHoi naeHTUdUKaLMEN.
Hecmotpst Ha Bce 3Tn npobeMbl, pa3paboTka HOCUMBIX AaT-
UMKOB SIBNSIETCS MEPCMEeKTUBHBIM Hampae/eHneM B obnacT
AVarHoCTUKK, JIEYEHNS W MPOGUNIAKTUKM PaHEBOM MHDEKLIMN.
AKTVBHOE VX BHEJpEHWE B MEIMLMHCKYH MPaKTUKY MOXeT
0becneynTb MHOTOUMCIIEHHbIE NPEUMYLLECTBA KaK 1S nauu-
€eHTa (YMeHbLLEHWe TpaBMaTU3aLMW BCEACTBUE HEOAHOKpAT-
HOrO CHATMS MOBA30K), TaK 1 AN MeLULMHCKOro NepcoHana
(BO3MOXKHOCTb BU3yanM3aLMM COCTOSHUSA paHbl Yepes NpoTo-
Konbl 6ecnpoBogHoi nepefayn aanHbix) [1, 2, 11-14, 19-30].

Ewe ooHMM nepcneKTMBHBIM HanpaBfeHWEM CerofHs
ABNAETCSA COYETaHWe AMarHOCTUYECKMX U neyebHbIX cTpate-
WA B OJJHOW M TOW XKe «yMHOIA NoBA3Ke». PaHeBble NOBA3KMK,
KOTOpble BbICBODOXAKT NIEKapCTBO B 3aBUCUMOCTU OT KOH-
LLeHTpaLMm b1oMapKepoB, NPUCYTCTBYHOLLMX B PaHEBOW Cpe-
A€, NpeAcTaBnAT 60NbLION MHTEPEC M3-3a UX CNOCOBHOCTH
AOCTaBNIATb BELLECTBO TOYHO B HYKHOe Bpems. Heckosbko
AECATUNETUN Ha3a[ MUKPOWTbl Bbiv Bnepsble BBELEHb
ANs TpaHCAepMasnbHOM A0CTaBKM NiekapcTs. BMecTo urn ans
MOJKOXHBIX MHBEKLMIA, KOTOpbIMM bepyT KpoBb Ans Meau-
LMHCKOrO TeCTMpOBaHWUSA, TpaHcLepManbHble 61oceHcopbl
Ha OCHOBE MWKPOWI/ MCMOMb3YOT MUHUMAbHO WHBAa3MB-
HbI cnocob otbopa nNpob Ans MOHUTOpMHIra HeobxoAMMoOro
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PEXKHM ®JIXOOPECHEHITUA

Puc. 5. ®oTo paHbl. [onybas dnoopecLieHums (CTpesku) yKasbiBa-
eT Ha Ha/ume CUHErHOMHOM Nanoyxm
Fig. 5. Photo of the wound. Blue fluorescence (arrow) indicates the
presence of Pseudomonas aeruginosa

KONMYecTBa BBOAMMBIX TepamneBTUYECKMX Mpenapartos.
Wcnonb3oBaHne MOHUTOpPUHra MMeeT 60oMblIoe 3HayeHue
ONS NOBbILUEHNUS TepaneBTUHecKoN 3GdeKTUBHOCTM (ONTK-
MW3aumMK JO3WPOBKY Npenapara) U NporHo3upoBaHus Nobo-
ro HebnaronpusTHOro ucxona (aHTMOMOTUKOPE3NCTEHTHOCT).
[ins KOHTpONMpYyeMoii LOCTaBKU COLEPMMOTO NIEKApPCTBEH-
Horo cpeactea Lau S. et al. paspabotanu MHOrocnoiHbIN
NUpamMUaanbHbIA PacTBOPAKLLMIACA NNacTbipb C TMOKUMK
nogctaBkamu [20]. Bpems u cKopoCTb BbICBOBOXAEHMS
NeKapCTBEHHOTO0 CPeACTBA PEryNMpYeTcs B HEM CKOPOCTbH
pacTBOpeHUs pasnuyHbIX BuomartepuanoB B 061acTu paHbi.
Hanpumep, bbicTpoe pacTBopeHMe 0AHOM0 U3 MHOMOCTOMHbIX
CII0eB N/1aCTbIPS MOXET BbICTPO KOHTPOIMPOBATh BOCMaeHe
W HenpepbiBHO JIEYUTb XPOHUYECKOE BOCMasieHWe nocpej-
CTBOM YCTOMYMBOr0 MOCTYMIEHNSA IEKAPCTBEHHOTO Npenapara
(Ryan Donnelly et al.).

Gowers A. et al. paspabotanu 1uoceHcop, cnocobHbIN oT-
CEKMBATh KOHLEHTPaLM0 aHTUOMOTUKOB B pexkuMe pearib-
HOro BpeMeHMU, YTO B AaNlbHENMLLIEM MOXET NPUBECTY K nepco-
HalM3MPOBaHHOW A03MPOBKeE Mpenapara v ABNSEeTCS BaXKHbIM
LLUAroM Ha MyTW K TapreTHoW MeAuUMHeE B JIeYeHUM paHeBOM
uHdekumn [32]. Ho atm GuoceHcopbl TakKe HaxoAATCs
Ha paHHen cTaguu paspaboTku. CepbesHoii npobneMon mx
MPUMEHEHNA NO-MPEKHEMY OCTaeTcsi HeobXxoaMMOCTb pas-
paboTKM HafeXHbIX MCTOYHWUKOB 3/1eKTponuTanua [33, 34].

AkTnBHO paspabatbiBaeMble B HacTosILLEee BpeMS METObI
BM3Yyan3aumn MHOULMPOBaAHUS paH MO3BOSIAIOT MPOBOAUTDL
OVMarHoCTUKy B pexuMe peanbHoro BpeMeHu. U3 3apybex-
HbIX UCTOYHMKOB W3BECTHO, YTO B KIIMHWYECKOW MPaKTUKe
[aHHble MeTobl Yallle UCMOMb3YHTCA MPU JIEYEHUN XPOHU-
UECKMX, TPYAHO NOALAKLLMXCA NeYeHuIo paH. B To e BpeMs
OHM MOTYT UCNONb30BaTLCA AN ONpeaeneHus HeobXoaAUMoro
0bbeMa npoBefeHUs MpeACTOsLLEN XUpypruyeckon obpa-
BOTKM paH (Hanpumep, B BOEHHON MeauuMHe). PerucTpaums
CHUXKEHWSA KONINYeCTBa MMKPOBHBIX 04aroB B paHe Mo3BOWUT
B AMHaMUKe OnpefenvuTb TeMMbl 3aXuBieHus paH. [laHHoe
HarpaBJieHe COBMECTHO C pa3pabaTbiBaeMbiMM METOAaMM
«TOYEYHOM» [L0CTaBKW aHTMOaKTepuanbHbIX CPeAcTB SBNS-
eTCA NEepCreKTMBHBIM C TOYKW 3PEHWUS KA4yeCTBa OKa3aHus
MEeZJMLMHCKOM NOMOLLM NpU IeYeHU UHOULMPOBAHHBIX paH.
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3AK/TIOYEHUE

BblleynoMsaHyTble TEXHOMOTMM 3aK/a[blBalT OCHOBbI
ANSi HOBOIO MOKOJIEHNS HOCUMBIX BMOCEHCOPOB, MCToNb3ye-
MbIX 1181 IMArHOCTUKM PaHeBO MHEKLMM Ha KOXe W Ha pa-
HeBbIX MoBepxHocTAX. OYeBMOHO, YTO OHM MPE[IaralT Ho-
Bble BO3MOMHOCTM ANf AnddepeHUManbHON AUarHoCTUKM
PaHeBo UHPEKLMM U OPUEHTUPOBOYHOIO HarpaBieHus ans
Bblbopa AanbHenwwen neyebHon TakTUKKM. OTAMuMTENbHbIE
XapaKTepPUCTUKU MOSBASIOLLMXCS HOCUMBIX OMOCEHCOPOB
(nerkuit Bec, rMbKOCTb M MOPTATUBHOCTL) 0becreunBatoT
BO3MOMHOCTb WX UCMOJIb30BaHWSA NpY OKa3aHuW crieupani-
3MpOBaHHON MedMLMHCKOM noMoluu. BMmecTe ¢ TeM, HecMo-
TPA Ha 3HauMTENbHBINA NPOrpecc, JOCTUIHYTLIM 3a Noc/eHNe
rofbl, COXPaHATCA cepbe3Hble NpobieMbl MHTEprpeTaLmm
MoJyYeHHbIX AaHHBIX M CTOUMOCTM MaccoBOT0 U3rOTOB/IEHMS
nspenui. C npeoponeHmem atux npobieM LUMpOKoe BHeape-
HWEe HOCUMbIX BMOCEHCOPOB MOXKET B 3HAUYMTESLHOI CTENEHN
CrocobcTBOBaTL PeLleHnto NpobiieM AMarHoCTUKM, BK3ya-
JU3aLMM MHGEKLMOHHOIO mpoLecca B paHe, NPodUIaKTUKK
W NeYeHns paHeBoi MHbEKLMN.
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OcobeHHOCTH OpraHM3aLUM OKa3aHUSA

B r. CaHkT-lleTepbypre HeoTNOXXHOU MeAULUHCKOM
noMoLluu B Bbie3fgHoU dopMe

M.T. Kapaitnanos' 2, M.C. Mandwnos?, C.H. Yepkacos®, U.I". MpokuH'

! BoeHHo-MenuUMHCKas aKagemus, CaHkT-Tetepbypr, Poccus;
2 CaHKT-MeTepBypreKuit rocyaapCTBeHHbIN NeauaTpUIeckmil MeANUMHCKUA YHuBepcuTet, CaHkT-Metepbypr, Poccus;
% WnctuTyT npobnem ynpaenenus uM. B.A. Tpanesuukosa Poccuiickoil akafiemun Hayk, Mocksa, Poccus

AHHOTALMA

Pa3BuTnio NepBrUYHON Me[MKO-CaHUTapHON M CKOpOi MeAMLIMHCKOM NMOMOLLM B HalLel cTpaHe yaensetca ocoboe BHUMaHMe,
MOCKOMbKY CBOEBPEMEHHOE MPefynpexaeH1e pa3BuTIS 3aboneBaHui M paHHee OKa3aHWe MeLULMHCKON NOMOLLY rpaXaHaMm
ABNSIKOTCA NEpPBO0YEPEHON 3aayel, CTOALLEN Nepef, 0TEYECTBEHHbIM 3[paBooXpaHeHueM. HaumoHanbHble NpoeKTbl U Npo-
rpaMMbl B 34paBOOXPaHEHUM HanpaBeHbl Ha COBEPLUEHCTBOBAHME OKa3aHWUs MeAULMHCKON NoMoLuu, NpodunakTuky 3abone-
BaHWi 1 hopMUpoBaHMe 3,0poBOro 0bpasa *u3HW. OkasaHue HEOTNOXHOW MeAVLIMHCKON NOMOLLM HECOMHEHHO CBA3aHO CO
BCEMM BMAAMU MEAMLIMHCKON MOMOLLM U ABNIAETCA pe3ynbTaTuBHLEIM (akTopoM. CBOeBpeMeHHOe ee OKa3aHue CrnocobeTsy-
eT bnaronpuaTHOMY uUcxofy A8 KaXAoro naumeHTa. MIMeHHO Mo3ToMy aHaiM3 OMbiTa OpraHW3aLyW OKa3aHWs HEOT/IOXHOM
MeOVLMHCKOW MOMOLUM B Bble3[HOM (opMe B MEAMLIMHCKO/A OpraHu3auuu, OKasblBaloLLen MepBUYHYI0 MeAMKO-CaHUTapHYH
MoMoLLb, UMeET BaHeWLLee 3HaueHue. Lenb uccnenoBaHns — npoBecTM aHanu3 opraH13aLmmu 0Kas3aHUs HEOT/IOKHON Meau-
LIMHCKOM noMoLuy B Bble3aHoin dopMe B CaHkT-[leTepbypre 1 BbisBUTL ee 0cobeHHOCTH. MaTepuanamm uccneaoBaHus nociy-
MWW NpoaHanu3npoBaHHble npukassl MuH3apasa Poccuu, pacnopsikenns KomuTteTa no 34paBooXpaHeHWIo NpaBuTeNbCTBa
CankT-leTepbypra, OTKpbITble NIUTEpPATYPHbIE UCTOYHMKYW, MeAULIMHCKAs JOKYMEHTALMA OTAENEHUS CKOPOWN MeMLMHCKO Mno-
MOLLW MeJMLMHCKOW OpraHM3aLym, OKa3blBalOLLEN MEPBUYHYI0 MeVKO-CaHWUTapHylo noMollb. B pesynbTate npoBegeHHOro
aHanu3a v Ha 0CHOBaHMM MOMTyYeHHbIX JaHHbIX pa3paboTaHbl NPeAIOKEHNS M0 COBEPLUEHCTBOBAHMIO OpraHM3aLyMn OKa3aHus
HEOT/IOXXHOW MeAMLIMHCKOI NoMoLLy B Bble3aHon dopme B CaHKT-lleTepbypre ¢ y4eTOM UMEIOLLMXCS HELOCTATKOB.

KnioueBbie cno.a: 6p14ra,u,a; KabMHET;, HeOoTNOXHas MeAMLMHCKas MOMOLLb; NaLMEHT; nepBnu4yHaa MenuKo-CaHUTapHas
MOMOLLb; CKOPaA MeANLUMHCKAA NOMOLLb.
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Features of organizing the provision of emergency
medical care on-site in the city of Saint Petershurg
Mikhail G. Karailanov" 2, Mikhail S. Panfilov?, Sergey N. Cherkasov?, Igor’ G. Prokin'

! Military Medical Academy, Saint Petersburg, Russia;
2 Saint Petershurg State Pediatric Medical University, Saint Petersburg, Russia;
3 V.A. Trapeznikov Institute of Control Sciences of the Russian Academy of Sciences, Moscow, Russia

ABSTRACT

Special attention is paid to the development of primary health care and emergency medical care in our country, since timely
prevention of the development of diseases and early provision of medical care to citizens is a priority task facing the domestic
healthcare system. National projects and programs in healthcare are aimed at improving the provision of medical care, pre-
venting diseases and promoting a healthy lifestyle. Providing emergency medical care is undoubtedly associated with all types
of medical care and is an effective factor. Timely provision of emergency medical care contributes to a favorable outcome for
each patient. That is why the need to analyze the experience of organizing the provision of emergency medical care on-site in
amedical organization providing primary health care is of utmost importance. The purpose of the study is to analyze the organi-
zation of emergency medical care on-site in the city of St. Petersburg and identify its features. The research materials included
analyzed orders of the Russian Ministry of Health, orders of the Health Committee of the city of St. Petersburg, open literary
sources, and medical documentation of the emergency department of a medical organization providing primary health care.
As aresult of the analysis and based on the data obtained, proposals were developed to improve the organization of emergency
medical care on-site in the city of St. Petershurg, taking into account the existing shortcomings.

Keywords: brigade; cabinet; emergency; emergency medical care; patient; primary health care.
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0B30PHI

AKTYAJIbHOCTb

B rocynapcTBeHHol nonutuke Poccuiickon @epepaumm
Ha nepBoM MecTe cTouT 3aboTa 0 6e3onacHOCTM HaceneHus
CTpaHbl. 3TO NPOSBNAETCA He TOMbKO B NpefoTBpaLLeHuH
Yrpo3 HauuoHasnbHo 6e3onacHoCTU 1 obecneyeHnu nopsaa-
Ka Ha BCEW TeppUTOPUM CTpaHbl, HO U B MeAULMHCKOM 06-
CYXKMBaHUM TPpa[iaH, KOTOPOE NOMUMO COXPaHEHMUS XU3HM
HanpaB/eHO Ha yBENIMYEHWE ee MPOAOIKUTENBHOCTW.

B Poccuiickoit ®epepaunn yTBepxAeHbl YeTbipe BUAA
MeAMLMHCKON NMOMOLLM, KaXAOMY M3 KOTOpbIX MpaBuUTeMb-
CTBO YAENSeT MOBbILLEHHOE BHUMaHWe, 0COBEHHO pasBUTMIO
NepBUYHON MeanKo-caHuTapHoi nomowwm (MMCI) u ckopoii
MeauumMHcKoi noMolum (CKMIT), nocKonbKy cBOEBpeMEHHOe
npeLynpexaeHue pasBuTUS 3a00NeBaHUA U paHHee OKasa-
HVMe MeJMLUMHCKOM NOMOLUM rpaXaaHaM SBASKOTCA NepBo-
04epeHO 3afia4en, CTOSALLEN nepes, 0TeHeCTBEHHBIM 3apa-
BOOXPaHEHMEM.

HaumoHanbHbI NpoeKT «34paBooxpaHeHne» HanpaB/eH
Ha COBEpLUEHCTBOBAHWE OKa3aHWs MeAMLMHCKON MOMOLLM,
npodunakTuKy 3aboneBaHui U GopMMpoOBaHWE 3[,0pOBOrO
obpasa xu3Hu. C 2022 r. cocTaBHOI ero 4acTbl) ABNSETCA
NpoeKT «MoJepHU3aLmMs NepBUYHOrO 3BEHa 3[paBoOXpaHe-
Hua Poccuiickon ®enepaunn», rnaBHas LeNb KOTOPOro 3a-
KIK04aeTCA B COBEPLLEHCTBOBAHWUM AOCTYMHOCTU U KayecTsa
MeJMLIMHCKOW NOMOLLM.

K Hanbonee BaxHbIM BOMPOCaM 3TOr0 NMPOEKTA OTHOCATCS:

* OCHaLLeH1e COBPEMEHHBIM MeAVLIMHCKUM 060pyaoBa-

HUeM;

* MpOBEAEHWE KanuTasbHbIX PEMOHTOB;

* JIMKBMAALMA KafpoBoro feduumTa;

* peanusauus npoekta «HoBas Moaenb MeaMLMHCKON

opraHu3aumm, okasbiBatoLeii [MMClM»;
* MEPEeXOA Ha 3MEKTPOHHBIN [LOKYMEHT0060pOT;
 yBeNMYeHWe OXxBaTa rpaxpiaH AucnaHcepusauuen
1 NpOdUNAKTUYECKUMM MeAULIMHCKUMU 0CMOTpaMy;

* OpraHu3aums cUcTeMaTU4eCKOW UMMYyHM3aLMW Hace-
NeHMs KaK MPOTUB Ce30HHBIX 3aboneBaHuiA, Tak U 0c0o-
00 onacHbIX MHDEKLMIA;

 CBOEBPEMEHHOE BbISIB/IEHNE 3MI0KA4ECTBEHHBIX HOBO-

06pa30BaHwii.

C uenbio obecneyeHnss onNTMMasnbHOW AOCTYMHOCTU Me-
AVLMHCKOM MOMOLLM, MOBbILLEHNS ee IPHEKTUBHOCTU U Ka-
YecTBa, a TaKXKe MOBbILIEHWS YPOBHS YAOBNETBOPEHHOCTH
MaLMEHTOB U CHUMEHMSA 3aTpaT C UCMONIb30BaHUEM «bepe-
JIMBbIX TEXHOMOMMIA» BHELPEHbI FOCyLapPCTBEHHbIE NPOrpaM-
Mbl CaHkT-[leTepbypra:

1. «Pa3Butne 3ppaBooxpaHenus CaHkT-lleTepbyprax.

2. «Co3aaHne HOBOM MOAENM MeAMLMHCKON OpraHu3a-
LMW, OKa3bIBalOLLEX MEepBUYHYID MeAMKO-CaHUTapHYlo Mo-
MOLLb».

Hapsny ¢ aTum bbina npoBeJeHa MoOAepHU3aLMS CUCTEMBI
OKa3aHMs HEOTNOXHOW MeauuMHCKon nomotuy (HMIM) naum-
€HTaM KaK Npy NOCELLEHNM UMW MeJMLIMHCKOW OpraHu3aLuy,
okasblBatoLeit [IMCI, TaK 1 3a ee npeaenamu (Ha fomy) [1-3].
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00l hitps://dol.org/ 1017816/ rmmar5/2380

V138ecTua Poccuiickonm
BOCHHO-MEAVILIHCKON aKaaeMum

Lene uccnedosaHuss — NpOBECTW aHanWU3 OpraHu3aummn
oka3saHusa HMI1 B BbiesgHoit Gopme B CaHkT-lleTepbypre
1 BbISBUTb €€ 0COBEHHOCTM.

MATEPUAJIbl U METO/bI

MpoaHanuanpoBaHbl Npukassl MuHsapaea Poccum, pac-
nopsxeHus KomMuTteta no 34paBooXpaHeHNo NpaBUTeNbCTBA
CaHkT-[leTepbypra, OTKpbITbIE IUTEPATYPHbIE UCTOYHUKU, Me-
OVLMHCKas AOKYMeHTaLus 0TAeNIeHUs CKOPON MeAULIMHCKOI
nomoLuy (OTCKMIT) MeaMUMHCKOW OpraHM3aLmum, OKa3blBalo-
wei MMCII.

PE3YJIbTATbI U UX OBCYXXAEHUE

PacnopsixeHnem KomuteTa no 34paBooxpaHeHuto npa-
ButenbcTBa CaHkT-lletepbypra N2 586-p ot 29 pekabps
2016 «06 opraHusaumm oka3sanus HMI B Brie3gHoM GopMex
Bbina opraHusoBaHa pabota no okasaHuio HMI B MeguumH-
CKux opraHusaumsx r. CankT-leTepbypra, oKasbiBalLLMX
MMCII. B cBsi3n ¢ 3TMM BbIK CO3LaHbI KAOMHETBI HEOT/IOK-
HoOW MeaMumHckoi noMowm (KHMI) B BbiesgHon dopMe
(Ha moMy) B KaX[oi MedMUMHCKOWA opraHuzaumu. Heobxo-
OMMOE KONIMYECTBO CTaBOK Bpayei-CneLuanucToB paccym-
TbIBasIOCh UCXOLS UX KONIMYECTBA NMPUKPENNIEHHOr0 Hacesne-
HWA, CPeLHEN pacyeTHOW Harpy3ku Ha ofHy bpuragy KHMI
W NpoTsXKeHHocTn obcnyxwvBaeMon Tepputopuu. fo co-
cTosHMo Ha 2023 r. KHMIT 6binu opraHmsoBaHbl B 39 Me-
AMUMHCKMX  ydpexkaeHuax Cankt-letepbypra. LrtatHas
UNCNEHHOCTb MeAMLIMHCKUX pabOTHUKOB COCTaBJIIET OKOMO
262 yenoBek.

BoiesgHble 6puragbl KHMI 6binm  chopmMupoBaHsl
He TONIbKO W3 Bpayeii-TepaneBTOB, Bpayeii-CcreLnaniucTos
unn denbLIepoB MeANLMHCKOWM OpraHu3aLmum, Ho 1 BpaYe,
denbpwepos CKMI, uMetowmx cepTuduKat (aKKkpeauTa-
LMI0) MO CMeuuanbHOCTU «CKopas U HEOTIOXHas MOMOLLb»
(CkHM).

lNepen Bpavamu-cneumnanuctammu KHMI bbinm noctasne-
Hbl CNleAyloLLME OCHOBHbIE 3a[jau:

1) oKa3aHWe MeaMLMHCKOI MOMOLLM B3pOCTOMY Hacese-
HWK0 B HEOT/IOXHON opMe;

2) odopMneHre peLenToB NaLMeHTaMm;

3) opraHu3aums MeAMLMHCKO 3BaKyaLm MaLMeHTOB;

4) KoHCTaTaUMa CMepTM NaLMEeHTOB BHe YacoB paboTbl
MeVLIMHCKOW OpraHn3aLmu.

YunTbiBas faHHble 0b6cToATENbCTBA, AeATenbHOCTE KHMI
B pasHbIX MeAMLMHCKUX OpraHu3aumusx ropopa bbina opra-
HU30BaHa MB0 B paMKax CaMOCTOSTENLHOMO CTPYKTYPHOMO
noppasgnenenus, nbo B coctase OTCKMI.

[ins ocyuwiecTBneHus Bble3[oB K MecTy Bbi3oBa bbino
YTBEPKAEHO TPaHCMOPTHOE CPeAcTBO KaTeropum «Bx, Tmna
«Lada Largus», oCHaLLEeHHOe JXECTKUMW HOCUNIKaMK C BO3-
MOHOCTBIO MX pa3MeLLieHns B canoHe aBTomobuns. B 2023 r.
KonuyecTBo aBToMobuneit B CaHKT-lleTepbypre, yTBepxaeH-
Hoe KoMuTeTOM no 3apaBooxpaHeHuto, cocTauno 50 L.
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TeM 3Ke pacnopsikeHWeM KoMuTeTa Bbisi pernaMeHTUpo-
BaH CMMCOK NoBofOoB K Bbi3oBy bpuragbl KHMI, KoTopblii
BKJTHOYaeT B cebsl Te cOCTOAHMS, KOTopble He TpebytoT oKasa-
HWS MeAULIMHCKOW NOMOLLM B 3KCTPEHHOW (hopMe.

B MeaMUMHCKMX opraHn3aumusx NepBUYHOTO 3BEHA, UMe-
towwmx B cBoeM coctaBe OTCKMIT, KHMI1 6bin BBEAEH B mx
cTpykTypy. paduk pabotel KHMI, Kak npasuno, 12-yaco-
BOM, NOCKOJIbKY HanbosibLLee KONMYECTBO BbI30BOB B HEOT-
NOXHOW opMe NMPUXOLMTCA Ha MEPBYIO MOJIOBUHY CYTOK,
0[JHAKO B HEKOTOPbIX yupexaeHusix paboTta opraHu3oBaHa
B KPYrNoCyTOYHOM pexume. Ha Bbi30B HanpaBnseTcs 0AuH
MeOUUMHCKMIA paboTHUK (Bpay unu denbaLiep) ¢ Heobxo-
LVMbIM HabopoM NEKapCTBEHHbIX CPELCTB U MeAMULMHCKUX
W3LEeNniA, YTBEPKLEHHbIM PYKOBOAMTENEM MeLULIMHCKOM
OpraH13aumm B COOTBETCTBUM C MOTPEOHOCTAMM U PEKOMEH-
LyeMbIM TabeneM ocHalleHus Bble3aHbix bpurag KHMI.

Mocne BHeppenusa B 2018 r. KHMI B cuctemy 3npaso-
oxpaHeHus CanKT-lleTepbypra Bo MHOMWUX MeAULIMHCKUX Op-
raHusaumsx npowmsowwna ontummusaums OTCKMII, a nMeHHo
Obina cokpalLeHa YacTb opurag CKMIL. B uensx coxpaHeHms
LOCTYMHOCTM OKa3aHWs MeIULMHCKOW NoMoLLm bbina npoBe-
AeHa paboTa no YCUEHMI0 KOHTPOIA 3a TLaTenbHoi andde-
PEHLMPOBKOM BbI30BOB MO NoBoAaM. Bbi3oBbl, nocTynatowme
Bo BpeMsi pabotbl KHMI, Tpebytowume okasaHus MemuLMH-
CKOM MOMOLLM B HEOT/IOXHOW dopMe, CTanu nepeAaBaThCs
Ha ucnonHenne bpuragam KHMIL. 3710 nossonmno cHU3WUTL
Harpysky Ha 6puragsl CkMI1, nepepacnpepenvs yacTb Bbl-
30BOB B HeoTN0XkHoW opme Ha KHMTII, u TemM caMbiM 0be-
CNeYnTb YCNOBUSA OIS OCYLLECTBIEHNSA BbI30BOB B JKCTPEH-
Hoii popMe Bpuragamu CKMIT Be3 cHUXKeHUs AOCTYNHOCTM
MeJMLIMHCKOI NOMOLLM.

[pueM BbI30BOB OT HACeNEHMS U NOC/ELYHOLLYH UX Nepe-
Aady bpuragam KHMI ocywectenset denballep (MeauLmMH-
CKas cecTpa) no npuemy BbizooB (DIMB) Kak B cydae op-
raHusaumm KHMI B KauecTBe CTPYKTYpHOrO NoapasaeneHus
MeOMLMHCKONM opraHu3aumm, Tak u B coctaBe OTCkMIT [4-8].

3anucb BbI30BOB OCYLLECTBNISETCA B JKypHane Bbl-
30B0B HMIT (apanTupoBaHHas yyeTHas dopma N2 109/y)
Mo crefyoLmM napaMeTpam:

* [aTa nocTynneHus BbI30Ba;

* BpeMs npueMa BbI30Bg;

* BpeMs Nnepejauu BbI30Ba;

+ OWO nauweHTy;

* BO3pacT NaLMEHTa;

* ajpec Bbl30Ba;

* MOBOJ, K Bb30BY;

* [IMarHo3 u pag Apyrix napameTpoB, B TOM YKCIIe Bpe-

MEHHbIX.

B coBpemeHHbIXx ycnosuax uudposusaLumm u pobotu-
3aumm npoueccoB obpatuenns nauuenToB 3a [MMCI, koraa
BbI30B OCYLUECTBSETCS TONBKO Yepe3 efuHYH pervoHanb-
HYI0 «MH(DOPMALMOHHO-CMPaBOYHY0 cyxby 122», npuem
BbI30BOB OT MaLMEHTOB, TPEBYIOLLMX OKa3aHUs UM Meny-
LIMHCKOW NOMOLLYM B HEOTNOXHOW (opMe, HensbexHo ocy-
wecrensetcs ®MNMNB OTCkMI [9]. Bonee Toro, TwatenbHas
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AnddepeHUMpOBKa BbI30BOB N0 MOBOAAM MoApasymMeBaeT
HanMume cpefHero MeavLMHCKOro 0bpasoBaHus u cepTUdu-
KaTa (akkpeamTaumum) no cneumansHocTh «CKHMI».

B cBoto oyepenb, MeauuMHCKMA pabotHuk KHMIT mo-
Crie BbIMOJIHEHMS Bbi30Ba 0(MOPMANSET MEMULMHCKYI0 [OKY-
MEHTaLMI0 Ha MauMeHTa B COOTBETCTBMU C YCTAHOBJIEHHOM
dopmon N2 025/y, KoTopas Ha CErOAHAWHWA AeHb 3anon-
HAETCS B 3/IEKTPOHHOIM OpMe B MeMLMHCKOW MHdOpMaLIM-
OHHOIA CUCTEME C MCMO/b30BaHWUEM 3/1EKTPOHHON LiMdpoBoii
nognmcu.

CnepnyeT nofYepKHyTb, YTO BHeJPEHHas MPaBUTENIbCTBOM
CaHkT-leTepbypra cucteMa «Ynpasnenue CkMI», Kak 1 aB-
ToMaTu4eckoe paboyee Mecto Bpaya CKMIN (nnaHwer), Ko-
TopbIM ocHaleHo Kawpoe OTCKMIT B r. CankT-[leTepbypre,
HarpaBJfieHa Ha aBTOMaTW3aLMi0 NPOLIECCOB U UCKIIOYEHME
bymaxHoro pokymeHtoobopota. OfHaKo AaHHas cucTeMa
He BKJIOYaeT B cebs BO3MOXKHOCTM BELEHWA JOKYMEHTaLum
ansa spada KHMI B anekTpoHHoM Buae. BepeHuwe kypHana
BbI30BoB HMIT ocywectensieTca B bymMaxKHOM Buze.

Bo Bpems obcnyvBaHMsa Bbi3oBa y cneumanucta KHMI
MMEIOTCS CrieyHLLMe BO3MOXHOCTM OTHOCUTENBHO AanbHel-
Leil MapLupyTu3auum naumenTa [10-14]:

¢ OCTaBWTb MauueHTa Ha MecTe (nocne 3QQEeKTUBHO

0Ka3aHHON MeJMLIMHCKOW MOMOLLM MaLMEHT 0CTaeTcs
[0Ma C JanbHeMWnMM OUHAMUYECKUM HabmogeHneM
Y4aCcTKOBOro Bpaya uin 6e3 AMHaMUYecKoro Habso-
LeHns);

* HanpaBWTb MauMeHTa B CTauMoHap (B cryyae, Korga
UMeTCA A 3TOT0 MeAMLMHCKIUE MOKa3aHWsa Uim pu-
CKM pasBuTms);

« BbI3BaTb Opuramy CKMI1 «B nomolLLb» (B TOM Ciy4ae, Kor-
[Ja OKasaHHas NomoLLb HeadeKTBHa, COCTOSHME Ma-
LiMeHTa yXyaLLaeTca u emy Tpebyetca MeauUMHCKan no-
MOLLb B 3KCTPEHHOI (opMe, B 3TOM Ciyyae crieLmanucT
KHMI poxmpaetca bpuragy CKMI y naumeHTa, oKasbl-
Basi eMy BCl0 HE0OXO[WIMYI0 MeJVMLIMHCKY0 MOMOLLb).

CnepnyeT 0TMeTUTb, YTO B NOCNIEAHUX ABYX Cly4asx cre-
umnanuct KHMI BoisbiBaet bpuragy CKMII, Kotopas npw yc-
I0BMU €€ BbI30Ba «B NOMOLLb» OKa3bIBAET NaLMeHTY Heobxo-
VMY MEAMLIMHCKYI0 MOMOLLb B COOTBETCTBUM C TSKECTbIO
ero COCTOSHWA U OCYLLECTBASET MeAMULMHCKYI0 3BaKyaLmio
nauueHTa B CTaLMoHap snbo B cnyyae ee BbI30Ba C NOBOJOM
«COMPOBOX/EHME» OCYLLECTBNAET MEAULIMHCKYIO 3BaKyaLmIo
naumeHTa B cTauMoHap be3 npuMeHeHUs CIIOXKHBIX Me AULMH-
CKMX MaHUMYNALMNA.

YunTtbiBas Bce BbILLEMEPEYUCSIEHHOE, B OpraHM3alumn
pearenbHocT KHMIT uMeeTcs psp OCHOBHBIX YCTOWYMBBIX
npobneM, TpebylLwmx LONONHUTENbHBIX OpraHU3aLMOHHBIX
PELLEHUH, K KOTOPbIM HE0OX0AMMO OTHECTU CriefyHOLLME:

1) KagpoBbIN AeduumT;

2) yBenMYeHWe CPOKOB OKa3aHWUS MeAULIMHCKOW NMOMOLLK;

3) HepaLMoHankHoe ucnosb3oBakue bpurag CKMI.

KappoBbii  geduuut HOCUT CUCTEMHBIN XapaKTep,
BO-MEPBbIX MOTOMY, YTO [AO0/MKHOCTb «Bpay-creumanuct
KHMI» Bneyer 3a cobon OTCYTCTBME BO3MOMKHOCTY




0B30PHI

MOBbILLIEHUS KBaMMUKALMM MO0 MMelOLLelics Y Hero cne-
UManbHoCTU (Tepanus, XWUpyprus, HeBposiorus u T. 4.),
a BO-BTOpbIX, MPOLECC BHYTPEHHEro COBMELLEHUS Bpayeil
(benbawepos) CKMIN He Bcerfa Bo3MoxeH BBUAY [LOBOJIBHO
M0THOrO CYyTOYHOro rpadmka No OCHOBHOM CreLMaNbHOCTY.
AHanornyHas cutyaums Habniofaetca Wy Bpadeli-Tepanes-
T0B. 1o cocTosHMIO Ha 2023 r. KONMMYECTBO TPYLOYCTPOEHHbIX
cotpyaHukos B KHMIT no ocHoBHOMY MecTy paboTbl cocTas-
nsano 57 yenoseka. OcTanbHble CTaBKW BblAM 3aHATH Meam-
LMHCKUMK paboTHUKaMK, 0OpMIIEHHBIMU MO BHYTPEHHEMY
COBMeCTUTENbCTBY (Kak npaBuno, coTpygHukamu CkMIT),
/b0 oCTaBaMCh BaKaHTHBIMM.

YBeninyeHue CpoKoB OKa3aHWUs MeAULIMHCKOM NOMOLLY
TECHO CBS3aHO C 3TanoM npuema Bbi3oBa. [10BOALI K BbI30-
BY B HEOT/IOXHOW (opMe, oTHocswwmecs K CKMIT n KHMI,
B LIeJIOM MPaKTUYECKU CXOXU WM UMEKT He3HauMTeSbHble
pa3nuuus. [laHHoe 06CTOATENBCTBO YacTo MPUBOLMT K He-
KOpPPEeKTHOW AnddepeHUMpoBKe BbI30Ba (enbaLepom
Mo npueMy BbI30BOB U, KaK CeACTBUE, YBESINYEHMIO CPOKOB
OKa3aHus MeAULIMHCKOW NMOMOLLM B TeX CyJasx, Koraa K na-
LMeHTy HanpaenstoT bpuragy KHMI ¢ HopMaTBOM NpubbITUS
A0 2 4. B 3T0T nepuof, y naumeHTa JOBOJILHO 4acTo pasBu-
BalOTCS OC/IOXHEHWUS UMM COCTOAHUA, TPeBYHLLME OKa3aHus
CKMI1 B 3KcTpeHHoW hopMe ¢ mocneayioLen MeaULMHCKOM
3BaKyaLmeil.

HekoppekTHas auddepeHumMpoBKa BbI30BOB MPOUCXOANUT
Mo creayioLmM NpuYnHaM:

* BbI3bIBAOLLMI HE B COCTOSHWM OTBETUTb Ha YTOUHSIO-
LMe BOMPOChI U Ha3blBAeT TONIbKO BeAYLUMIA CUHAPOM
(HanpuMep: «0ONUT XMBOT», «DONUT Fpyab», «pBOTa»
UT. 0.);

* BbI3bIBaLLMI NpocuT oKa3aTb CKMI1 He cebe u He Mo-
YKET 0TBETUTb Ha YTOYHSIOLLME BOMPOCHI;

* Bbl3bIBalOLLMIA HEAOOLIEHNBAET COMATMYECKOE COCTOS-
HWE 1 Ha YTOYHAIOLLME BOMPOCHI 0TBEYAET HEYBEPEHHO
UM OLJHOCTIOKHO.

Bmecte ¢ TeM mnTenbHbIN pa3rosop (bonee 2 MUH) ¢ Bbl-
3blBalOLLMM NPUBOLUT K HapYLLIEHMIO ONEpaTUBHOCTM NpHUeMa
napaniefbHO NocTynatoLLMX 3BOHKOB.

B nononHeHue K BbILLECKA3aHHOMY CYLLECTBEHHOE YBe-
JIYEeHUe CPOKOB OKa3aHMs MeAMLMHCKON MOMOLLM MpouC-
XOAMT 13-33 HEBO3MOXHOCTU OCYLLIECTBNIEHUS MeAULIMHCKO
3BaKyauuv naumenToB cunamu KHMI. U oxupanve npuesaa
bpurapbl CkMI, He mokupas maumeHTa, MPUBOAMUT K Hens-
BexHbIM 3afepXKaM BbIMOSHEHUS APYTUX BbI30BOB.

Ta6nuua 1. CtpykTypa 1 06beM uccneayeMbix MaTepuanoB
Table 1. Structure and volume of materials studied

Tom 43N0 1, 2024

V138ecTua Poccuiickonm
BOCHHO-MEAVILIHCKON aKaaeMum

OTcyTCTBME BO3MOXKHOCTW 0CMOTPA NaLMeHTa 1 0Ka3aHus
€My Me[IMLIMHCKO MOMOLLM B CajlOHe CaHUTapHOro TpaHcnop-
Ta M0 NPUYMHE KOHCTPYKTUBHBIX 0COBEHHOCTEN W CaHUTapHO-
TUrMEHNYECKUX acreKToB aBTOMOBMNS HeM36exHo NpUBOAUT
He TOJIbKO K KOH(JIMKTaM MaUMEHTOB C MEAMLMHCKUM nep-
COHaJIOM, HO U BIIUSIET HA CKOPOCTb OKa3aHUs MeAULMHCKOM
nomoLum. 310 HabnoaaeTca B Tex Ciy4yasX, Koraa nauueHt
Ha MOMEHT COBEpLUEHUS Bbl30Ba HaXOAMTCA B KBapTupe,
a K MoMeHTy npue3ga bpuragbl KHMI HaxoauTcs BHe KBap-
TMpbI (Ha ynuLe, NECTHUYHON KNETKe U T. A.), KOrAa npy 3ToM
OTCYTCTBYET BO3MOXHOCTb 0CMOTPA NaLMeHTa B NOMELLEHNN.

Cxome KOHDMKTHBIE CUTYaLMK, TaK e KaK U yBenuye-
HWe CPOKOB OKa3aHus MeAMLMHCKOI MoMoLLm, HabnopatTcs
B C/lyyasX, KOrLa MauMeHT HAcTPOeH Ha roCnuTann3aumio
(Mpu MMetoLLMXCA Y HEro NOBOAAX) UM YXKE UMEET Ha pyKax
HanpaBfieHWe Ha rocnuTanM3aLMio OT Y4acTKOBOro Bpaya,
0 yeM coobLuaeT TofbKo nocne npuesaa bpuragsl KHMI.

Wcxops u3 nepeuncrieHHbIX 0cobeHHOCTEN MOXKHO cfe-
naTh BbIBOA, YTO CaM (aKT coBepLUeHMs Tene(OHHOro 3B0H-
Ka B OTCKMI1 pacueHnBaeTCcs MaLMeHTOM Kak HEMWUHYEMbIN
npvesp nonHoueHHon bpuragbl CKMI, KoTopas oKaxeT eMy
MeJMLMHCKYI0 NOMOLLb M B C/yyae HeobxoauMocTu Hesa-
MEAJITENbHO OCYLLECTBUT MEAMLMHCKYH 3BaKyaLuio B CTa-
LiMoHap.

HepauuoHanbHoe ucnonb3osanue 6purap CkMI TecHo
CBSAI3aHO C OTCYTCTBMEM MOArOTOBKW MeAULIMHCKUX COTPYAHU-
KoB, TpyaoycTpoeHHbix B KHMIT no cneumansHocTn «CKMIT»
unm «CkHMTI», uTo CyLLeCTBEHHO CKa3blBaeTCs Ha pe3ynbTa-
Tax pabotbl. [Ins oueHkn ncnonb3osanus bpurag CKMI1 Hamm
Obin NpoBELEH CPaBHUTENbHBIA aHaNN3 BbIMNOIHEHHBIX Bbi-
30BOB U Pe3y/bTaToOB MX 3aBepLUeHMs coTpyaHMKamm KHMI
B pa3pese CneumanucToB (Bpayeit), He MMEOLLMX MOArOTOBKY
no cneumansHocTu «CKMI», u cneunanucTos (Bpaden, Gesnb-
ALLEPOB), UMEIOLLMX NOArOTOBKY MO creumanbHocT «CKMI»
unn «CkHMI».

Ananu3y nopBeprnacb MeAMUMHCKas AOKyMeHTauus
OTCKMI1 MeamuMHCKOM opraHm3aumm, okasbiBatowien [TMCI
B CaHKT-lleTepbypre, ¢ KONMMYECTBOM MPUKPENSIEHHOMO Ha-
cenenna 50 Toic. 3a nepvog ¢ 01.01.2019 no 31.12.2022 r.
(tabn. 1).

KpoMe yka3aHHbIX MaTepuanos bbinm npoaHann3vpoBaHbl
XypHanbl Bbi3oBoB CKMIT (db. 109/y) 3a 2019-2022 rr.

[lononHuTeNbHO NpoaHanu3upoBaHbl Ciyyau B3auMo-
peiictua cneupanuctoB KHMI n 6purag, CKMIT, a uMeHHo
BbI30Bbl, NepefaHHble MeanuMHCKUMK paboTHrkamm KHMIT

Ne HanMeHoBaHWe MeAMLIMHCKON [LOKyMeHTaLmu | KonnuectBo MeAMLIMHCKON [LOKYMEHTaLMM
1 Brknagbliw B KapTty ambynatopHoro 6onbHoro (. 025-y) 14303
2 Kapra BbizoBa CkMIT (¢. 110/y) 9603
3 ConpoBoauTtensHbin nucT (b. 114/y) 8200
WToro MeMUMHCKOM JOKYMEHTaLMM 32106
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Tabnuua 2. CpaBHUTENbHAA XapaKTEPUCTUKA AEATENBHOCTU MeMUMHCKOro nepcoHana KHMI
Table 2. Comparative characteristics of the activities of medical personnel of the KNMP

BbinonHeHHbIE MeponpuaTna

Cneupanuctbl 1* Cneupanuctbl 2**

1 06LL1ee KonMYecTBO BbINOSHEHHBIX Bbi30BOB KHMIT

2 Konnyecto nauueHTos, HanpaB/ieHHbIX
Ha rocnutanusauuio

2.1 N3 HMX KonMYecTBO HEOOOCHOBAHHBIX AMarHo30B
u/mnn OTCyTCTBME MOKa3aHWii K rocnutannsaumm

3 KonnyectBo BbI30BOB «B MOMOLLb»

3.1 /3 HUX KONM4eCTBO Ciy4aeB, Koraa
He TpeboBanoch OKa3aHWA MeAWLIMHCKON MOMOLLM
B 3KCTPEHHOW W HEOTNOXHON hopMe

4 KonnuecTBo nauueHTOB, 0CTaBEHHbIX HA MecTe
Mnocse OKasaHust MeAMLMHCKOM NOMOLLM

5722 8582
4362 3838
1872 279
964 439
446 12

396 4305

[pumeyaHue. * — Bpaum-creumanucTbl be3 cepTudmKaTa (aKkpeamuTaumum) no cneumnanbHocTn «CkMI» (Bpau-TepaneBsT, Bpay-Xupypr,
Bpay-HeBposior); ** — Bpauu, Genb/Lepa, UMetoLLme cepTUdUMKaT (akKpeauTaLmio) no cneumansHoct «CKMI» (Bpau CkMIN, denbaiep CKMI).

Ha ucnonHeHne bpuragam CKMIT ¢ noBoaamm «ConpoBOXAe-
HUE» U «B MOMOLLb» (Tabn. 2).

MonyyeHHble AaHHbIe CBMAETENbCTBYIOT O MPEBbILLEHUN
KOJIM4YeCTBa BbIMOJIHEHHbIX BbI30BOB «CreLUanucTamMmmn 2» Hap
KOJIMYECTBOM BbINOJIHEHHbIX BbI30BOB «crneuuanuctamm 1»
Ha 33,3 %, uTo 00YCNOBIEHO KONIMYECTBOM [AEHKYPCTB.

06LLee KONMMYECTBO MALMEHTOB, HaMpaBiEHHbIX HA ro-
CNuTanu3aumi «cneumanuctamu 1», coctasnset 76,2 %,
«cneupanucTamm 2» — 44,7 % ot obLLero Konmyectsa Bbl-
MOJIHEHHbIX BbI30BOB MO KaXAO0M KaTeropuu CrneumanucToB
OTAEMbHO.

JlaHHble 06 0bLeM KonmuyecTBe HeobOCHOBaHHbIX Aua-
FHO30B WM/WNK OTCYTCTBUM MOKa3aHWW AN rocnuTanm3aummu
Bbinv nonyyeHbl U3 KapT BbI30BoB CKMIT B TEX cnyyasx, Kor-
A2 MeMUMHCKMA paboTHuK KHMI BhisbiBan 6puragy CkMI
C MOBOZIOM «COMPOBOXAEHUEY, OHAKO YCTAHOBMIEHHbIA UM
OMarHo3 WM COCTOSHUE NaLMeHTa He ABNANIUCL OCHOBaHUEM
Ang rocnutanmsaumn. Konmuecto Takux cnyyaeB y «Cnewum-
anuctoB 1» coctaBnseT 42,9 % oT 06LLIero KonnyecTsa naum-
€HTOB, HanpaBeHHbIX Ha FOCMMTANM3aLUNio, y «CreLuanncToB
2» — 7,2 % no KaX<a0M KaTeropum CneLmanmucToB OTAESNBHO.

06wee Konuyecto BbI30BOB bpuragbl CKMIT «B mo-
MOLLb» MOJIY4eHO M3 KapT BbI30BOB M JKypHana BbI30BOB
CKMII. Y «cneumanuctoB 1» KONMYECTBO BbI30BOB «B MO-
MolLb» cocTaBnseT 16,8 % ot oblLero KonmMyecta BbiMosi-
HEHHbIX BbI30BOB, Y «cneuuanuctoB 2» — 5,1 % no Kaxpoi
KaTeropuu cneunanmcToB OTAENbHO.

KonunuectBo cnyyaeB Bbi3oBa bpuragbl CKMI, He Tpebyto-
LUMX OKa3aHWA MeIMLMHCKON MOMOLLM B 3KCTPEHHOM U He-
OT/NIOXHOW dopMe y «cneumanuctoB 1» cocTaenset 46,2 %
OT 00Llero KonmyecTBa BbI30BOB «B MOMOLLb», Y «Cre-
umnanucToB 2» — 2,7 % no Ka)Aoi KaTeropum CrneLmanucToB
OTAENbHO.

KonnuecTBo naumeHToB, OCTaBNEHHbIX HAa MecTe nocie
OKa3aHWs UM Me[MLMHCKOW MOMOLLM, COCTOSHUE KOTOpbIX
He noapasymeBano Bbi3oBa UM bpuragbl CKMI, y «cne-
umanuctoB 1» coctasnsieT 6,9 % oT obLlero KonauyecTsa
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BbIMOJIHEHHBIX BbI30BOB, Y «cneuuanuctoB 2» — 50,1 %
M0 KON KaTeropum CneLmuanncToB 0TAENbHO.

TakuM obpa3oM, 3 heKTMBHOCTb MCMONIb30BaHNSA Kafpo-
BbIX pecypcoB 6e3 MoAroToBKW no cneumanbHocT «CKMI»
HUXKe B CPaBHEHWW CO CMeuManncTamu, UMEKLLMMU Nnoj-
TFOTOBKY MO 3TOW creumanbHocTh. [laHHas 3aKOHOMepHOCTb
HabntopaeTcs B 6onbLUMHCTBE CiyyaeB Bbi30Ba bpurag CKMI
MeaMUMHCKUMK paboTHuKamn KHMI, a uMeHHo Hepaumo-
HanbHoe ucnonb3oBaHue bpurag CkMI, npuBoasLee K no-
CcreaytoLeMy BbIPaXKeHHOMY CHUMeEHMI0 focTynHocTv CKMI
B BUJe 3aiepKeK B HanpaeneHuu bpurag CKMI1 ons Beinon-
HEHWUA IpYruX BbI30BOB. 3TO CBA3aHO C rMnepauarHoCTUKON
UNK OLUIMOOYHOM (HEeNpaBUNBbHOM) OLEHKOW COMAaTUYECKOro
COCTOSHWS MaLMEHTOB MO NPUYMHE HELOCTATOUYHOMO YPOBHS
npodeccuoHanbHbIX HaBbIKOB M 3HaHWUI cneuuanucTos bes
MOAroTOBKM Mo cneumanbHocTh «CKMI».

3AKJTOYEHUE

MpoBefeHHbIN aHanu3 NoKasan HeobxoaMMOCTb U3MeHe-
HWA NOLX0AA K OpraHu3aummn okasanusa HMI nyteM npego-
cTaBneHus cotpypHukamM KHMI Bo3MOKHOCTM MeauumH-
CKOM 3BaKyaLuu NauMeHTOB B CTaUMOHAp B CNydyasX, KOraa
coMaTUyecKoe COCTOSIHME MaLMeHTa No3BoNIseT 3T0 cAenaTb
6e3 NpuMMeHeHUs CNOXHBIX MeAULIMHCKUX MaHUNYNALMA. 370
MOBbICUT [LOCTYMHOCTb MEMLMHCKOW NMOMOLUM KaK B HeoT-
TIO}HOMW, TaK U B 3KCTPeHHON dopMe, 6e3 noTepu BpeMeHu
Ha nepefayy naumeHta bpurage CKMIl ans MeauumMHCKon
3BaKyauuu, 0cobeHHO B C/lyyasx HanpaBneHWs NaLMeHToB
B CTaLMOHap y4acTKoBo# cnyxboin. [MocnenHee bynet uMeTh
peLLaloLLiee 3HaYeHWe B CYLLLECTBEHHOM CHUMXEHWUM CNyyaeB
UCMOJIb30BaHNA 00LLeNpoduUNIbHbIX BpayebHbIX 1 henbaLuep-
ckux bpurap CkMI1 B KauecTBe caHWTapHOro TpaHcropTa
¥ TeM CaMbIM NOBbICUT BO3MOXHOCTb MaKcUManbHO 3ddek-
TMBHO ucnonb3oBath bpuragsl CKMI1 B Tex cnyyasx, Korga
nauMeHTaM HeoOX0AMMO OKa3aTb MeLULMHCKYK MOMOLLb
MMEHHO B 3KCTPEHHOMN (hopMe.




0B30PHI

BaxHenwnM 0bcTOATENBCTBOM B OpraHM3auuyM OKasa-
Hua HMI BypyT pa3paboTka W yTBepKAEHWE HayyHO 060-
CHOBaHHOW AuddepeHLMPOBKY NOBOAOB K BbI30BY HA 3KC-
TPEHHbIE U HEOT/OXHbIE. TaKKe cneflyeT pasfenuTb NOTOKM
3KCTPEHHbIX M HEOT/IOXHbIX BbI30BOB, Koraa bpuragbl CKMII
BbIMOJTHAIT TOJTbKO BbI30BbI B 3KCTPEHHOM QOpME, a BbI30BbI
B HEOT/IOXHOM (hopMe BbIMOSHAKT TobKO bpuragbl KHMII.
370 No3BoAMT 63 NOTEPU JOCTYNMHOCTU PALIMOHANBHO UCMOb-
30BaTb pecypchl 34paBoOOXPaHEHNS, COKPaTUTb CPOKM W NOBbI-
CUTb 3P HEKTUBHOCTb OKa3bIBaEMO MeMLIMHCKON MOMOLLM.

BmecTe ¢ TeM He0bX0AMMbIM LIArOM B YCOBEPLUEHCTBO-
BaHMM oKa3zaHusa HMIT nocnyuT BHeCeHUe U3MEeHEHMI B pac-
nopskenve Komuteta no 3apaBooxpaHeHuio NpaBuTeNbCTBa
CankT-leTepbypra N2 586-p ot 29 nekabpsa 2016 r. «06 op-
raHU3aUMM OKasaHUs HeOTNIOMNHOWM MeMLMHCKOWM MoMOoLLM
B Bble3AHOW (POpMe» KaK e[MHCTBEHHOTO Ha CErOAHSLIHMIA
[EeHb [OKYMEHTa, pernaMeHTUpYIOLLEr0 OpraHu3aLmio OKa-
3aHus HMI1 B Bble3gHoM opMe, B YacTu Bosiee TOYHOM
AnddepeHLMPOBKM NOBOJOB K BbI30BY, @ TaKKe BBeLeHMe
LOJKHOCTEH «Bpay HEOT/NOXKHOW NoMowwm» U «denbaliep
HEOTNOXHOW MoMoLLUM» C 06s3aTesIbHOM NOArOTOBKOW Me-
LVLUMHCKOro paboTHWKa mo cneumanbHocTu «CKMIM» unu
«CKHMI1» 1 BO3MOXHOCTBI MOSTYYEHWS NEPUOAMYECKON aK-
Kpeautaumu (MoBbILLeHWe KBanuduKauum) B COOTBETCTBUM
C AEeNCTBYHOLLMM 3aKOHOAATENILCTBOM.
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C'rpa'reruu CKPUHUHIa U HPOCIJMnaKTMKM
paKa LWenKU MaTKu
H.[. CapoBas, A.A. be3amenko

BoeHHo-MeanunHcKas akapemus, CaHkT-lMetepbypr, Poccus

AHHOTALMSA

B Poccuiickon ®epepaummn anuaemMmnonormyeckas cuTyaumus B 0THOLLIEHUM paKa LKW MaTKU pacLieHUBaeTCs KaK HeyaoBeT-
BOpUTESIbHas: YPOBEHb 3aD01IEBAEMOCTYU ABNSETCSA OAHUM M3 CaMblX BbICOKMX B EBpone npum coxpaHeHUM TEHLEHLMM K pocTy
rnoKa3saTenen Kak 3abonesaemocTy, Tak 1 cMepTHocTU. B 2021 r. 3apeructpupoBato 12 201 HoBbIN Cyyali 3N0KA4ECTBEHHOIO
MOPaKEHMUA LUEMKN MaATKK, 6322 EeHLIMHbI B HaLLen CTPaHe YMepau OT AaHHOro 3aboneBaHus, KO3QPULMEHT CMEPTHOCTH
coctaenan 9,6 Ha 100 Teic. eHWmH. [lpn 3TOM paK LUeNWKM MaTKM SBMISETCA OJHOW U3 HEMHOTUX HO3010TMYECKUX (OpPM
3/10Ka4ecTBEHHbIX HOBOOOPa30BaHUiA, KOTOPYH B HAcToSLLiee BpeMs BO3MOXHO NpefoTBpaTuTh bnaroaapsa BakUMHALMK, TaK-
e 310 3aboneBaHue yn0BNeTBOPAET BCeM TpeboBaHWAM NS NpoBeLeHUs NOMYNALMOHHOTO CKPUHWHIA C LieNIblo BTOPUYHOM
npodunakTMku. MacwrabHas BaKUMHALMS OT BMpYCa NanuioMbl YeNOBEKA M MPaBUIIbHO OpraHU30BaHHBIA MONYASLMOH-
Hblii CKpuHWHT B ABcTpanuu no3somun B 2020 r. coKpaTUTb CMePTHOCTb OT paKa LUenku MaTku fo 2 cnydvaes Ha 100 Toic.
XeHwwmH. Ecnm B cTpaHe byayT 1 fanblue npuoepuBatbesa n3bpaHHoro Kypca, K 2034 r. uncno netanbHbIX UCXOA0B COCTaBUT
metee 1 Ha 100 Tbic. B roA. B cTaTbe npuBefeH aHanM3 aKTyasbHbIX MOAXOAO0B K CKPUHUHIY W MPOMUIAKTUKE paKa Leiku
MaTKV1 BO BCEM MUpE C LiefIblo onpefieneHus Haubonee addeKTnBHO cTpaTermu. ECTb yBEpEHHOCTb, YTO COBMECTHbIE AeHCTBUSA
B c(epe OpraHu3aumm 34paBoOXpaHeHUs, MOTUBUPOBAHHBIX MEAULMHCKUX PabOTHUKOB M 3aMHTEPecOBaHHbIX B CBOEM 3[0-
POBbE KEHLUMH NPUBEAYT K NONOXMTENbHOM AUHAMUKE B OTHOLLEHWUM HOpLObI C PaKOM LUEVKM MaTKU B HALLEM rocyAapCTBe.

KnioueBble cnoBa: BakuuHaums ot BIY; Bupyc nanunnomel Yenoseka; BIMY; gucnnasmsa Wenku MaTK; LiepBUKabHbIN
CKPUHWHT; PaK LWENKN MaTKW; CKPUHMHT,

Kak uutnpoBatb
Caposas H.[L., beamenko A.A. CtpaTernm cKpuHuHra 1 npomnakTKK paka Lerkm MaTku // U3Bectus PoccuidicKon BOEHHO-MeIMLIMHCKOM aKaeMu.
2024.7.43.N° 1. C. 77-85. DOI: https://doi.org/10.17816/rmmar623153

Pykonucb nonyyena: 09.11.2023 Pykonucb ogobpena: 29.12.2023 Ony6nukoBaHa: 29.03.2024
V-2
3KO®BEKTOP Cratest gocTynHa no nvuenavm CC BY-NC-ND 40 International

© 3xo-Bextop, 2024


https://creativecommons.org/licenses/by-nc-nd/4.0/deed.ru
https://creativecommons.org/licenses/by-nc-nd/4.0/deed.ru
https://doi.org/10.17816/rmmar623153
https://doi.org/10.17816/rmmar623153

Russian Military Medical
REVIEW Vol 43 (1) 2024 Acaderny Reports

DOI: https://doi.org/10.17816/rmmar623153
Review Article

There are strategies for screening and prevention
of cervical cancer
Nataliya D. Sadovaya, Aleksandr A. Bezmenko

Military Medical Academy, Saint Petersburg, Russia

ABSTRACT

The epidemiological situation of cervical cancer is assessed as unsatisfactory in Russia. The morbidity rate is one of the highest
in Europe, and morbidity and mortality rates continue to increase. There were 12,201 new cases of cervical malignant lesions,
6,322 women in our country died from this disease, and the mortality rate was 9.6 per 100,000 women in 2021. At the same
time, cervical cancer is one of the few nosological forms of malignant neoplasms that can currently be prevented through
vaccination. The disease is suitable for population screening for secondary prevention. Large-scale vaccination against human
papillomavirus and properly organized population screening have reduced the mortality rate from cervical cancer to 2 cases per
100 thousand women in 2020 in Australia. If the country continues to stay the course, by 2034 the number of fatalities will be
less than 1in 100,000 per year. The article provides an analysis of current approaches to screening and prevention of cervical
cancer worldwide to determine a more effective strategy. We anticipate that the collaborative actions of a health care orga-
nization, motivated health care providers, and women interested in their health will lead to a positive trend in cervical cancer
prevention in our state.

Keywords: cervical cancer; cervical dysplasia; cervical screening; HPV; HPV vaccination; human papillomavirus; screening.
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0B30PHI

Pak wweitkn Matkn (PLLIM) no-npexxHeMy ocTaeTcs cepb-
€3HOoW mpobnemoii 34paBOOXpaHeHMs, SBNSACL OAHOM M3
BeAYLWMX MPWUYMH CMEPTHOCTW CPeAM JKEHLMH BO BCEM
mupe: B 2020 r. okono 340000 »eHWMH yMepamn OT 3TOro
3aboneBaHus. CaMble BbICOKVE NOKa3aTenn 3aboneBaeMocTu
1 cMepTHOCTM Habnopatotca B Adpuke, LleHTpanbHom u Hx-
Hoi AMepuke, rae Ha gonto PLUM npuxoputes 20-30 % Bceii
OHKOJIOrMYECKOi NaToMNOMWM Y JKEHLLMH, @ CPeaHUI Koaddu-
LIMEHT CMepTHOCTM OT 3Toro 3abonesanus B 2020 r. cocTaBun
bonee 20 Ha 100 Thic. eHWMH (puc. 1).

B Poccuinckoit Mepepaumm cutyaums B oTHoLweHun PLUM
TaKXKe pacLieHNBAETCA KaK HeyLOoBNeTBOpUTENbHaAs: Ypo-
BeHb 3aD0N1eBaEMOCTU ABNSETCS OJHWM U3 CaMbIX BbICOKUX
B EBpone npu coxpaHeHUW TEHAEHUMM K pOCTy MoKa3saTeneil
KaKk 3aboneBaeMoctu, TaK u cMepTtHoct [1]. B 2021 r. 3a-
peructpupoBaHo 12201 HoBbIW CAy4ail 3/10KAYECTBEHHOMO
MopaKeHns LIeNKKU MaTKK, 6322 eHLUMHbI B HaLLen CTpaHe
YMEPJIM OT LaHHOT0 3a60/1eBaHMs, KOIPHULMEHT CMEPTHOCTM
cocraenan 9,6 Ha 100 Thic. eHwwmH [2].

B 10 e Bpems MHOrue cTpaHbl LOOMAUCH OLIYTUMBIX
ycnexoB B 6opbbe ¢ PLUM: B CLUA, Asctpanuu, CeepHoii
1 3anagHon EBpone ero aons B CTPYKTYpe OHKOJIOMMYECKOMH
NaToNorvu y XEeHLUMH He npeBbiwaeT 5 %, a nokasaTtenu 3a-
DoseBaeMoCTU M CMepPTHOCTH (pUC. 2) UMEIOT 3HauMMYHO No-
NOXUTENBHYI0 AUHAMUKY.

370 CTano BO3MOXHbIM bnarogapst LUMpOKOMY pacnpo-
CTPaHEHWIO MPAKTUKW CKPUHWHIA W BKITIOYEHWUS BaKLMHALMM
OT BMpYyca nanuinoMel YenoBeka (BIMY) B HauMOHanbHbIN Ka-
neHAapb NpUBMBOK. MpUHUMas BO BHUMaHME OMbIT 3TUX CTPaH,
BO3 onpenenuna rnobanbHyio CTpaTerMio no JMKBMAALMM
PLUM k 2030 r., BKOYaIOLLY0 TPW OCHOBHBIX HaNpaBNEHMS:

1) 90 % oxsaT BakuuHaumeit npotus BIY pesouek
K 15 rogam;

2) 70 % oxBaT CKPUHUHIOM;

3) 90 % oxBaT NeyeHneM npepaKoBbIX NOPaXEHMN .

1 3nekTpoHHbIN pecypc. URL: https://www.who.int
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YcTaHOBMIEHO, YTO INIABHBIM 3TUONIOMMYECKUM (aKTOPOM
3/10Ka4YeCTBEHHbIX HOBOODPA30BaHMIA LLIEMKW MaTKU ABNSIOTCS
BIMY Bbicokoro oHKoreHHoro pucka. K 50 rogam 80 % »xeH-
LWKH 3apaxatotcs BMY, u nvwb B 1 % cyyaeB pa3suBaeTcs
PLLIM, uTo yKa3bIBaET Ha TO, 4TO A/1S Pa3BUTUSA 3/10Ka4ECTBEH-
HOM OMyXom TpebyloTcs LONONHUTENbHbIE NPeApacnonarato-
wue daxTopbl. B HacTosLee BpeMs UMeeTca onpefeneHHoe
MOHUMaHMEe KaHLLeporeHe3a LWIEMKM MaTKKU, HO HeKoTopble
MEXaHW3Mbl 0CTAOTCSA eLLe He 0 KOHLA U3y4eHHbIMU 1 Npo-
A0JTKAIOT BbITb NPeAMETOM HayyHbIX UCCIIeA0BaHUN.

Buigensiot cnegytowme atanbl B popmmpoBaHum PLUIM:
uHduumposaHue BIMY, nepcucteHums Bupyca, GopmmpoBa-
HWe LiepBUKanbHOM MHTpasnuTenuansHon Heonnasum (CIN)
1 nuBasus (puc. 3) [3]. MaToreHHoCTb BMpyca NposBNseTCS
MPEeUMYLLECTBEHHO OHKOMPOTEUHAMM, KOAUPYEMbIMU FeHa-
Mu E5, E6 v E7 (puc. 4) [4]. benok E5 okasbiBaeT BusHME
Ha CUrHanbHbIM NYTb ANWUAEPMaNbHOT0 (aKTopa pocTa U TeM
caMblM CTUMYNMPYeT nponudepaLmio UHOULMPOBAHHBIX Kile-
ToK. OyHKums benka E6 3akmouaetcs B NOAaBNEHUM aKTUB-
HocTu Benka p53 (aBnstoLLeroca cynpeccopoM 0bpa3oBaHus
3/710Ka4eCTBEHHBIX OMYX0Meid), YTo MPUBOAMUT K UHIMbMpoBa-
HW0 anonTo3a. benok E7 aHanornyHo uHaKTvBMpyeT benku-
cynpeccopbl onyxonu pRb, a Takxe 610KMpYeT UMMYHHbIE
GhakTopbl, obnagatlme NPOTMBOBUPYCHBIMU CBOCTBAMY.
Takum 0bpa3oM, BUpYCbI MOTYT 06X0AUTb KIETOUHYIO U UM-
MYHHYI0 3aLLMTy, 04HOBPEMEHHO CTUMYAMPYSA NpofdepaLmio
KNETOK U MHr1bumpysa anonTo3 [5, 6].

B 3aBucMMOCTM OT pacnpocTpaHeHUsi NaTonornyecKoro
npoLiecca BHYTPU3NUTENMANbHOE NOPaXEHUE NIOCKOro 3nu-
TENNSA MOXET ObITb NIEFKOM CTENEHM (YTO COOTBETCTBYET fler-
Ko aucnnasum — CIN 1) u Taxenoi (CIN 11, CIN [I). Ha Ka-
[0M U3 3TWX 3TanoB BO3MOXHA NPOrpPeccus Unn perpeccus,
MpM 3TOM BEPOATHOCTb PErpeccum TeM MeHbLLE, YeM BonbLue
cTeneHb gucnnasuv. [ing npoueccos UHBa3WK, KaK NpaBuno,
HepocTaToyHo npocTo nepeucteHumn BIMY, Heobxoaum pag
CONYTCTBYIOLLMX (DaKTOPOB PUCKA, KaK HeynpaenisieMblX, TaK
¥ ynpaBnseMbIX. bosbLuyio posib 0TBOAAT UMMYHONIOMMYECKOV

Poccua

O6wwuii ko3pduumeHT 9.6

Puc. 1. 06wmii koadduumeHt cMeptHocTy oT PLUM B 2020 r. Uctounmk: GLOBOCAN URL: https://gco.iarc.fr/en
Fig. 1. Estimated crude mortality rates from cancer cervix uteri in 2020 (females, all ages)
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Ha 100 Tbic. HaceneHus
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Puc. 2. 06wwmi nokasatens cMepTHocTH oT PLUM Ha 100 Thic. Ha-
cenenus B nepuog, 1950-2018 rr. B JaHum, LWseumn, CLUA, Benm-
KobputaHuu, Aectpanuu. Uctounmk: GLOBOCAN URL: https://gco.
iarc.fr/en

Fig. 2. Crude rate mortality from cancer cervix uteri per 100000
from 1950 to 2018 in Denmark, Sweden, USA, United Kingdom,
Australia

He[0CTaTOYHOCTY, BO3HMKALOLLEN NPU COBMECTHOM BO3fEl-
CTBMM BUPYCHBIX YaCTMLL, M COMYTCTBYIOLLMX GaKTOpOB: Apyrue
MH(EKLMOHHBIEe 3ab051eBaHMS, B TOM YKCie MHDEKLMUK, Nepe-
[JaBaeMble nosoBbIM nyteM, BUY-uHdekums, bepeMeHHOCTD,
TPaHCMIaHTaLmMs OpraHoB B aHaMHe3e, UMMyHHOCYNpeCccuB-
Haa Tepanus [2, 7]. CywecTByeT pag uccnefoBaHWi, Noa-
TBEPHAAOLWMX BIUSAHUE KYPEHWUS U NPUEM KOMOMHUPOBaH-
HbIX OpaNbHbIX KOHTPaLLENTUBOB Ha OMyX0JEBY0 NPOrpeccuio
[7, 8]. MMetoTca noKa elle NpOTUBOPEYMBbIE AaHHblE B OT-
HOLEHWN baKTepmanbHOro BarMHo3a Kak daktopa pucka
Manurumsaumm [9].
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TeM He MeHee PLLIM aBnsieTcs 0fHOM M3 HEMHOMMX HO30-
nornyeckmx GopM 3/10Ka4eCcTBEHHbIX HOBOOBPa30BaHMi, KO-
TOPYIO B HacTosILLEe BPeMs BO3MOXHO NpeaoTBpaTuTh bnaro-
[apA BaKLMHaLWK, TakKe 3aboneBaHue yL0BNETBOPSET BCEM
TpeboBaHMAM 1S NPOBeLEHUS MONYNSLUMOHHOTO CKPUHUHIA
C LieNibio BTOpUYHOW npodunakTukm [2, 10].

lMocne onpepenenns ponu BMY B KaHueporeHese LWeKu
MaTKU Hayanacb aKTUBHas paboTa Mo CO34aHMI0 BaKLMHbI OT
3T0M MHdekumn. B 2006 r. YnpaBneHWe no KOHTPOJIIO 3a Ka-
4eCTBOM MULLEBbIX MPOAYKTOB U JIEKApPCTBEHHBIX NPenapaTos
CLUA nvueH3npoBano nepByl YeTbIPEXBANIEHTHYI0 BaKLMHY
Aansa npodunaktukm PLUM v apyrvx natonoruii (reHutanbHble
KOHAMNOMBI) Y eHLWwH [11].

lepBoii CTpaHOW, UHULMMPOBABLLEN HALMOHAbHYIO FO-
CYLLapCTBEHHYHD NporpaMMy BakumHaumm ot BIY, 6bina As-
ctpanus, roe ¢ 2007 r. HaYanu NpoBOAWTL MMMYHU3ALMIO
AeBoyeK B Bospacte 11-13 neT, 4o Hayana noaoBon U3HU.
C 2013 r. npuBMBKY BbINOHAIOT M Masib4MKaM, YTO MOBLILLA-
€T YPOBEHb KOJIEKTUBHOIO MMMyHUTETa. B pesynbrate npu-
HATbIX B CTPAHe Mep YNCIO0 KEHLLUMH, Y KOTOPbIX AMarHoCTH-
poBaH PLLIM, exerofHo cokpallaetcs B cpefHeM Ha 4,5 %.
B 2020 r. ot PLUM yMepnu 165 eHLUMH, YTO COOTBETCTBY-
eT YPOBHI0 CMepTHOCTU B 2 ciiydas Ha 100 Thic. XeHWMH .
Ecnu ABctpanua byget u fanblue npuaepxuBaTbcsa U3bpaH-
HOro Kypca, K 2034 r. uicno neTanbHbIX UCXOLOB COCTaBUT
meHee 1 Ha 100 Tbic. B rog, [12].

PesynbTathl BaKumHauuu ot BMY 6bian Takxe nosyyeHb
B CLLIA, F'epMaHum 1 page Apyrvx eBpOnencKux CTpaH: 3abone-
BaemocTb oT PLLIM cHuaunack B cpeiHeM Ha 75 %, a jons npeg-
PaKOBbIX NOPAXEHWIA LYK MaTKV — NpuMepHo Ha 48 % [13].

: 3nekTpoHHbIi pecype. National Cervical Screening Program moni-
toring report 2022. URL: https://www.aihw.gov.au/reports/cancer-screen-
ing/ncsp-monitoring-2022/summary
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Wccneposanue, nposeneHHoe B Aurnum B 2021 r., nokasa-
710, YTO BHE[peHWe BaKLUMHALMKM CHU3WMO 3aboneBaemMocTb
PLUM u tsxenoii aucnnasum Ha 90 % cpefm eHLUMH B BO3-
pacte 20 net, KoTopbiM OHa Obina MpeAnoXeHa B Bo3pacTe
12-13 net [14].

B 2012 r. BO3 oduumanbHo peKOMeHAyeT BKIIHOYEHME
BaKumHbl 0T BIMY B HaLMoHanbHbIE NpOrpamMMbl UMMyHU3a-
umn. Mo paHHbIM Ha 2018 r., BakumHauws ot BIMY nposoautca
B 80 rocynapcTBax.

B Poccum Ha maHHbI MOMEHT cylectsyeT bonee 50 sio-
KanbHbIX NporpaMM BakuuHaumm ot BI1Y, Ho oHa He BKlo-
yeHa B HauwuoHanbHbIA KaneHAapb NPOQUIAKTUYECKUX
npuemBoK [15, 16]. B HacToslLlee BpeMs UMEKOTCA [LaHHble
0 pa3paboTKe 0TEYECTBEHHOW BaKLWMHbI, KOTOpas MpOXoAUT
rocnefHue tanbl KIMHUYeCcKUX ucnbitaHui [17]. Bo3aMoxHo,
nocre BbINycKa npenapaTa UMMyHu3auus npotus BIY byget
MMeTb MONYNALMOHHBINA XapaKTep, YTO AO/KHO OTPasUTLCA
Ha 3aboneBaemocTu.

B 2022 r. BO3 BbinycTuna peKoMeHAauMm 0 nepexone
Ha rpavK 04HOA030BOM BaKuMHaumm ot BIMY. Pesynbtatsl
UCCNef0BaHuA NOKa3bIBAKOT, YTO 0JHA [103a BaKUMHbI 0be-
CMeYMBaET CONOCTaBUMYH C ABYX- U TPEXKPATHLIM BBEJEHU-
€M 3alMTy 340pOoBbIM MonoabiM noaam [18-20]. C 2023 r.
B ABcTpanuu oduumanbHo bbina BBEAEHA NpaKTUKA OAHO-
KpaTHOr0 BBEAEHMS BaKUMHbI ANA MONOAbIX OAeN, 3d-
(EeKTMBHOCTb KOTOPOI MOXHO BYLET OLEHUTb CNYCTA BPEMS.
Mpu 3ToM Ans nopeit ¢ ocnabneHHbIM UMMYHUTETOM PeKo-
MeHAALMW OCTAIOTCSA NPEXHUMU — OHU LOMKHbI MOMYYUTb
KaK MUHWUMYM [1Be, @ JKeNaTeNbHO U TpY [4,03bl BaKLMHI.

Cnenytowen addekTBHoM Mepoii B bopbbe ¢ PLLIM aBns-
€TCA CKPUHWHT, @ ero YCMeLLHOCTb, B CBOK 04epe/b, 3aBUCUT
OT 0XBaTa M KayecTBa MPOBOAMMBIX UCCNEAO0BaHMIA. Tpaau-
LMOHHBLIM METOZI0M 00CNIej0BaHNA [ONITOe BPEMS CHUTANOCh
LMTONOrMYeCKoe UCCief0BaHNe Ma3Ka U3 LIeNKN MaTku (Ma-
30K Ha aTUMnyeckue KIeTKM (Ha OHKOLMTONOIMIO) U3 LLIENKH
MaTku, PAP-Tect) [21]. Ho 3a nocnegHue 15 net bbiiu BHe-
ApPeHbl B NPaKTUKY HOBblE TECTbl (3MMEKTUBHOCTL KOTOPbIX
Bbina foKasaHa), BKIOYaloLMe UCCNeA0BaHNUA NofuMepas-
Hol uenHoi peakumn (MLP) Ha BIMY BbICOKMX OHKOrEHHbIX
TMNOB, BU3YasbHbIA OCMOTP U NpOBeAeHMe Npobbl C YKeyc-
Ho¥ KucnoToii (6e3 yBennyeHus). Beibop MeToaa 3aBucuT ot
MMEIOLLMXCA BO3MOXHOCTEN, HO Killo4yeBbIM TpeboBaHueM
K Noboii nporpamMme CKpUHUHIA SBNSETCS BbICOKOE Ka4YeCTBO
uccnefoBaHus ANS MOMYYeHUs JOCTOBEPHBIX M HaLEMHbIX
pe3ynbTaToB. LiuTonornyeckoe uccnefoBaHWe Maska B 3TOM
CMbIC/IE UMEET OnpefieNeHHbIe HEAOCTAaTKM U3-3a BO3MOXHO-
CTU NOXKHOOTPULIATENbHBIX PE3yNbTaToB (HYBCTBUTENBHOCTD
uccnepoBanua 66—83 %, cneunduyHocte — 60-85 %) [22].
3710 cBA3aHO C pAaoM (aKTOpPOB: HenpaBWibHbIN 3abop
MaTepuana, oTcyTcTBue GUKcauum, nosyyeHne Heagexsar-
HbIX Ma3KoB (6e3 KNeToK 30HbI TpaHchopMaLmm), OLWKMOKM
Ha 3Tane nabopaTopHOM AMArHOCTUKU. Takue MOrpeLLHoCTH
MonbITanuch YCTPaHUTL NyTeM pa3paboTKU KMAKOCTHOW Lu-
TONorvMM, Bnaroaaps KOTOpoi MaTepuan NoMeLLaeTcs He Ha
NpeLMETHOE CTEKJI0, a B CNELMasbHYI0 TPAHCMIOPTHYIO CPey.

Tom 43N0 1, 2024
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Fig. 4. The structure of the genome of the human papillomavirus
type 16

[lanee ¢ noMoLLbio aBTOMATM3MPOBAHHOW CUCTEMBI U CMeLU-
anbHbIX aNropuUTMOB NPOUCXOAMT aHaK3 KIETOK, paBHOMEp-
HO pacrpefeneHHbIX Ha CTeKNE B BUAE MoHocnos. Metog He
ABNSAETCA OIOAKETHBIM, KPOME TOro, A0 CHUX MOP HAYy4HO He
[0Ka3aHo ero NpeuMyLLEeCTBO M0 CPABHEHWIO C TPaLMULMOH-
HbIM LIMTONOMNYECKUM MCCnefoBaHneM [23].

Bu3yanbHblii MeTOA, AMarHOCTUKM TOXE He JILLEH Hefjo-
CTaTKOB: CyObEKTUBHOCTb MH(DOPMaLMK, HEBEPHAS MHTEpTpe-
Tauus Mosy4eHHbIX AaHHbIX BpaioM, 3aBUCUMOCTb OT OMbITa
1 0by4eHus.

Ha takom ¢oHe npeumyuiectBa BlMY-TecTa Kak nepsuy-
HOFO CKPUHMHIa KaXyTCs 04YEBMAHBLIMU: BbICOKAs YyBCTBM-
TenbHocTb (bonee 90 %), HU3Kas BEPOSTHOCTb JIOMKHbIX pe-
3ynbTaToB U3-3a OTCYTCTBUA YenoBeyeckoro daktopa. bonee
TOro, eCTb BO3MOXHOCTb CaMOCTOSATENbHOMO 3abopa MaTepu-
ana Ans uccrefoBaHUs Mpu 0TKase OT NMpOoBefAeHMs npoLe-
LYpbl TMHEKONIOrMYeCKOro 0CMoTpa BCIeACTBUE BU3MYECKOrO
W NCUXONOrMYECcKOro AMCKOMMOpTa MaLMEHTKY, YTO HEBO3-
MOXHO A/ LMTOIOMMYECKOr0 UM BU3YaslbHOr0 MeToja.

WMeHHo bnarofaps AaHHBIM NpenMyLLeCTBaM B nocnes-
HWe roAbl BbiK NepecMoTpeHbl cTpaTerny ckpuHunra PLUM.

CornacHo pykoBoacTy BO3 Mo CKPUHWHTY M neyeHuto
NaToNorMn LWenKy MaTKu ¢ Lenbio npodunaktukm PLUM ot
2021 r., pekoMeHayeTcs ucnonb3oBath BoisisneHe [HK BIY,
a He UMTONOTMYecKoe UCCNeoBaHWe, B KAUECTBE NEPBUYHONO
CKPUHUHIOBOro TecTa. HaumHaTh CKpUHUHI He0bX0AMMO B BO3-
pacte 30 net c nepuoanyHocTbro 5—10 neT u oo nonyyeHus
ABYX 0TpULATeNbHbIX pe3ynbTatos nocne 50 net. TaM, rae Te-
ctupoBanme [IHK Ha BIMY ewe He ucnonb3ayetcs, BO3 npeana-
raeT MPOBOAUTB PEryNAPHbIA CKPUHUHT C MHTEpPBasoM B 3 rofa
MPY MCMO/b30BaHMM BI3yasbHOM OLIEHKW WM LMToNorum .

’ 3nektpoHHbIi pecypc. WHO Global strategy to accelerate the elimi-
nation of cervical cancer as a public health problem, 2020. URL: https://
www.who.int
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B 2020 r. AMepuKaHcKoe OHKosOrMyeckoe 06LiecTBo
(ACS) obHoBMMO CBOM pekoMeHAauun no cKpuHuHry PLUM
W BHECNO pSAL M3MEHEHWW, COrNlacHO KOTOpbIM Mpegmno-
YTMTENIbHOW CTpaTeryell CKPUHUHIa SIBNISETCS MEepBUYHOE
TecTupoBaHue Ha BINY Kawable 5 net. pu 3ToM Kaable
5 neT TaKKe [OMYCKAeTCs KO-TECTMPOBaHUe, BKIIKYaloLLee
BMY-Tect 1 untonornyeckoe uccnefoBaHme Maska U3 LLEi-
KW MaTKU WM TOJIbKO Ma30K Ha OHKOLMTOJNIOMMI0 U3 LLIENKU
MaTKU Kaxaple 3 rofa, ecnm JOCTyn K NepBUYHOMY TECTUPO-
BaHuio Ha BIMY ewie HepocTyneH. PekoMeHayeMblii BO3pacT
ONs Hayana cKpuHuMHra — 25 net (a He 21 rop, Kak 6bino
paHee) M 4o 65 NeT BKIIOUMTENbHO. [lepBuyHOe TecTupoBaHue
Ha BIY TaKkKe pekomeHayeTCA HauMHaTh B Bo3pacTe 25 JieT,
a He B Bo3pacte 30 ner. Jlnuam crapiue 65 neT, y KOTOpbIX
B aHaMHe3e He Oblno TAXENoM aucnnasuu uim bonee Ta-
Xenoro 3aboneBaHus B Te4eHne NOCNepHUX 25 et U KoTo-
pble 33,0KyMEeHTMPOBaAM COOTBETCTBYIOLLMIA OTPULIATESbHBbIN
npeABapuUTeNbHbIN CKPUHUHT 3a npefblaywive 10 neT, peko-
MEH[10BaHO NPeKPaTUTb BCE CKPUHMHIOBbIE UCCIIEA0BaHNSA Ha
PLUM. [lo Tex nop noka nepeuyHoe TecTpoBaHue Ha BIY He
CTaHeT LUMPOKOAOCTYNHBIM, LMTONIOrMYECKUe METOLbI CKpU-
HWHra JOKHbI 0CTaBaThCAA OAHUM U3 BO3MOKHBIX BapUaHTOB
CKPUHWHIa, NpY 3TOM 0OLLECTBO BLICTYNAET 3a NOCTENEHHBIN
0TKa3 OT LMUTONOMMYECKUX METOLL0B CKPUHMHIA B biKanLLem
bymywwem [24].

AMepuKaHcKas paboyas rpynna no npodunakiuke 3a-
bonesaHuii (USPSTF) pekoMeHLYeT HauMHaTb CKPUHMHT
B Bo3pacTe 21 rofa 1 no 30 feT NpoBOAUTL LUTONOMUYECKOe
uccnefoBaHMe MasKOB U3 LUEVKM MaTKM Kawaple 3 roga.
Y nuu B Bo3pacte 30-65 neT npepnaraetca Tpu CTpaTerum
HabnofeHus: nepeuYHoe TecTUpoBaHue Ha BIMY kawpable
5 ner, TonbKo PAP-TecT Kaxable 3 roaa uam coBMecTHoe Te-
ctupoBaHue (PAP- u BlMY-Tect) kaxable 5 net. Mo MHeHuto
paboyeit rpynnbl, BCe TPW CTPATErUU CKPUHUHIA 3P HEKTUBHBI
1 obecneumsatot rmbrocTb B Bbibope MeTofa. OcHoBaHMEM
ANS 3aBepLUEHNS CKPUHUHTA ABASAIOTCS TpW NocefoBaTeb-
HbIX OTpULLaTENbHBIX pe3ynbTata PAP-TecTa, ABa nocnefoBa-
TeNbHbIX OTPULATENbHBIX pe3ysbTaTa Ko-TeCTUPOBaHUSA Wi
ABa NoC/ef0BaTeNbHbIX OTPULLATENbHBIX pe3ynibTaTa TecTa
Ha BIMY B TeueHune 10 neT 4o npekpalLeHns CKpuHKHra [25].

Lenesble rpynnbl AMepuKaHCKoW accoumaumum Kombno-
CKOMuM 1 LepBuKanbHoii natonorum (ASCCP), AMepuKaHcKom
Konnermu axkywepoB 1 ruHexonoros (ACOG) n AMepuKaHCKo-
ro oblectea rvHekonoruyeckon oHkonorum (SGO) nopaep-
*uBatoT pekoMeHaaumm USPSTF 1 pykoBoasLLmMe NpUHLMMBI
CKpUHWHra paka weinkn matku ACS. Tpu atom ASCCP npu-
3HaeT HeobxoaMMOCTb Nepexofia K NepBUYHOMY CKPUHMHTY
PLLIM Ha ocrose BMY*,

CornacHo COBPEMEHHBIM MOJIOKEHUAM HALMOHaNIbHOM
MporpaMMbl LiepBUKabHOro CKpuHuHra B Asctpanum (NCSP),
CKPUHWHI JOJKEH NPOBOANUTLCS KaX/able MATb JIeT B Bo3pac-
Te 25-74 net ¢ ucnonb30BaHMEM NepBKUYHOro Tecta Ha BIMY

‘ 3nekTpoHHbIn pecypc Updated cervical cancer screening guidelines,
2021. URL: https://www.acog.org
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W YaCTUYHbIM reHoTunupoBanmueM (16- n 18-1 Tunbl). [laH-
Has TaKTMKa, N0 OLEHKe 3KCMepTOB, He TOMbKO MO3BONISET
CHU3UTb 3ab60/1eBAaEMOCT, HO 1 ABNSETCS IKOHOMUYECKU BbI-
rofHoi ana rocypapcrsa. Matepuan ans BIMY-tectupoBaHus
MOXKET BbITb MOTyYeH NyTeM CaMOCTOATeNbHOrO cbopa unm
C MOMOLLbI0 MeIMLMHCKOr0 nepcoHana. lpu nonoxurens-
HOM pe3ynbTaTe UCC/ej0BaHNs PEKOMEHLLYETCS NPOBELEHME
KUIOKOCTHON LmTONOMMM .

B cootBeTcTBMM C pekoMeHpauusMu HaumoHanbHoro
KomuTeTa ckpuHuHra CoeanHenHoro koponesctBa (UK NSC)
CKPUHUHT BbINOMHAETCA C nomolbio BlMY-TectupoBaHus
(B TOM uncne c noMoLlblo caMmocTosTeNbHOro cbopa Marte-
puana) B BO3pacTHOM AuanasoHe 25—64 net. lpu oTpuua-
TeNIbHOM pe3ynbTaTe PeKOMEeHAYeMbI MHTEpBaN UCCNe0Ba-
HWA cocTasnfeT 5 neT. [py NONoXMTENBHOM pe3ynbTaTe Ha
BIMY BbINONHAETCA LMTONOrMYECKOE UCCNeL0BaHME, KOTOPOE
ONpefenuT AanbHeMLyl0 TaKTWUKY: MOBTOPHbIA aHanM3 Ha
BMY yepe3 rog (npu oTpuuaTenbHoM pesyrbtate PAP-TecTa)
WM NpoBefeHUe AaNbHEMLUMX AMArHOCTUYECKUX MpoLesyp
(Konbnockonus) .

CornacHo KIIMHUYECKUM PeKOMEHAALMAM HaLlel CTpaHbl,
HauuHas ¢ 21 roga (unm cnycta 3 rofa nocne Havana no-
JI0BO JM3HM) U [0 65 NET BbINOMHAETCA LMUTONOMMYECKOe
uccnenoBaHue ¢ TpexneTHuM uHtepsanoM. C 30 net peko-
MEH[L0BaHO BbIMNOJIHEHWE KO-TECTUPOBaHMS (BMeCTe C TECTOM
BIMY), Ho BbInonHeHue uccnepoBaus MNLP HocuT pekoMeH-
AaTeNbHbl XapaKTep, KOTOpblA He BCerga BbiMOJHSAETCA
W 3aBUCUT UCKITIOUNTESTBHO OT XKENaHWs KEHLUMHBI.

3AKJIOYEHUE

Bbicokve 3aboneBaeMocTb U cMepTHOCTb 0T PLUM, oco-
DEHHO Cpeay XEeHLUMH penpoLyKTUBHOMO BO3pacTa, TpebyioT
0cobbIX OpraHM3aLMoHHbIX Mep Ha rocyfapCTBEHHOM YpOB-
He. NpodunakTiKa 1 cKpuHUHT PLLIM aBnsioTcs BaXKHENLLIMMM
KOMIMOHeHTaM1 KOMMJIEKCHOM NoMoLLM B 0611acTy penpoayK-
TMBHOTO 3[,0POBbSI.

MpuHMMasn BO BHUMaHME YCMELLHbIA OMbIT APYrUX CTPaH,
3HauMMOe CHUKeHMe 3abonieBaeMoCTi U cMepTHOCTM 0T PLLM
cneayeT 0XUAAaTh Noc/e BKIYEHUS BaKLMHbI oT BIMY B Ha-
LiMOHanbHbIN KaneHaapb NpUBMBOK. Mocne WwmpoKoro oxeata
MMMyHU3aumen bynet LenecoobpasHbIM paccMOTpeTb BO3-
MOXHOCTb Hayarna CKpuHuHra ¢ 25 unm 30 ner.

PeweHne npobneMbl HM3KOTrO 0XBaTa CKPUHWUHIOM
JKEHCKOr0 HacemneHWsl BO3MOXHO C MOMOLLbI0 NpoBefeHus
pasbsACHUTENbHOM paboTbl, MHGOPMUPOBAHUS HaceNeHus
0 Ba)HOCTW AMCMAHCepU3aLuMvM U UMMYHU3aLWK, U3LaHUS
NonynspHbIX NeYaTHbIX MaTepuanos, pa3MeLLeHns HhopMa-
LMW B COLMANbHBIX CETAX, MPUBJIEYEHUS CPEACTB MaccoBOM

5 < .. . . .
3nekTtpoHHbin pecype Clinical guidelines of the Cancer Council
(Australia), 2022. URL: https://www.cancer.org.au/clinical-guidelines/
cervical-cancer/cervical-cancer-screening
3nekTpoHHbI pecype. UK National Screening Committee. Cervi-
cal screening, 2019. URL: https://www.gov.uk/government/publications/
cervical-screening-quarterly-coverage-data-reports-2019
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WHPopMaLmK, 06LLeCTBEHHBIX OpraHusauuid. YuuTbias
addekTvBHOCTL BIMY-TecTMpOBaHMS, YNyYLIEHNS CKPUHWH-
FOBbIX MEPOMPUSTUN MOXHO OXMAATb NPU BKIKYEHWM Te-
CTMPOBaHMA Ha BbICOKOOHKOreHHble BIMY (c yacTuuHbIM re-
HOTMNMpPOBaHWEM — onpeaeneHneM 16-ro n 18-ro TMnoB)
B NporpaMMy 0053aTeNlbHOro MeAMLMHCKOro CTpaxoBaHus.
HeManoBaxHoe 3Ha4eHWe MOXET UMETb BO3MOXHOCTb CaMo-
3abopa Matepuana fnis TectupoBaHus Ha BIMY, uto yennunt
MPUBEPXKEHHOCTb MEHLUMH K UCCNEA0BAHMIO U PaCLUMPUT OX-
BaT HacemneH!st CKPUHUHIOM.

0bocHoBaHHbIM BbIN0 Bbl CO3AaHNE eyMHOr0 perucTpa,
roe 6yayT cofepaTbCsl LaHHbIE JKEHLUMH O BaKLMHALMK,
pe3ynbTaTbl LLepBUKaNbHOr0 CKPUHUHIA, N1aHMPOBaTbCA Bpe-
MEHHOWN MPOMEXKYTOK ero NpoXoXKAeHWA.

EcTb yBepeHHOCTb, YTO COBMeCTHble AelicTBus B che-
pe OpraHu3auuu 34paBOOXPAHEHMs, MOTUBMPOBAHHbIX
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MEIMUMHCKUX PabOTHUKOB W 3aMHTEPECOBAHHBIX B CBOEM
3[,0POBbE JKEHLUMH NPUBELYT K MONOXKUTENbHON AMHAMUKE
B OTHOLLEHMM Bopb6bl ¢ PLLM.

AONOJIHUTENBbHAA UHOOPMALUA

UcTounuk dmHaHcupoBaHus. OuHaHcMpoBaHWe AaHHOM pabo-
Tbl He NPOBOAKNOCH.

KoHdnukT wmHTepecoB. ABTopbl AeknapupylT oTcyTCTBUE
SIBHbIX WM MOTEHLMANbHBIX KOH(IMKTOB MHTEPECOB, CBSA3aHHbIX
¢ NybnMKaLmelt HacTosLLEel CTaTby.

JTnyeckas aKcnepTM3a. 3TUyecKas 3KCnepTU3a He NpoBOAY-
nack, TaK KaK CTaTbsl HOCUT 0D30PHBIN XapaKTep.

Bknap aBTopoB. Bce aBTOpbI BHEC/M CYLLECTBEHHbIA BKIaL,
B MpOBELEHWe WCCNef0BaHWUA M MOAFOTOBKY CTaTbW, MPOYM
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Knunuyeckuit cnyya neyeHuss MMOMbI FMraHTCKUX
pasMepoB
H.b. TuModeeBa, A.A. beameHko, E.B. Ocapyas, B.I. bopLuesckuit

BoeHHo-MeanunHcKas akapemus, CaHkT-lMetepbypr, Poccus

AHHOTALMSA

JlenoMmoMa MaTku — 3T0 OMyXOJb NALKOW MYCKYyNnaTypbl, Hanbosiee pacnpocTpaHeHHbI TN A06pPOKaYecTBEHHON Ony-
X0/M, KOTOpasl BO3HUKAET B JEHCKOM MaioM Tasy. Ee pacnpoctpaHeHHocTb boniblue B rpynne penpoiyKTUBHOTO BO3pacTa
W CHKAeTCA nocne MeHonaysbl. [MraHTcKas MoMa MaTku — pefKas onyxosib MaTKW. [MraHTCKWe MUOMBI MaTKK, 0cobeHHo
cybceposHble TUMbI, OCTIOKHAIOTCSA HapYLUEHWeM MUTaHUS 3a CYET YXYALLEHWUs WX KpoBocHabxkeHms. Xanobbl y naumeHToK
HecrneumduyecKue: yBesMyeHne pa3MepoB XMUBOTA, HowLwMe 60K, MHOrAa 3aTPYAHEHNS NPU MOYEUCTYCKaHuM U fedeKalm.
OusnkanbHoe obcnefoBaHMe BbiSBNSET TMraHTCKoe OplolHo-Ta3oBoe obpasoBaHue. [py ynbTpa3BYKOBOW AMArHOCTUKE
C JonnnepoMeTpuen U C KOHTPaCTMPOBaHWEM [MArHOCLMpYeTCs ONyXoflb FMraHTCKUX pa3MepoB PAAOM C MaTKOW C HEOLHO-
POAHOCTbI0 CTPYKTYPbI M HAJIMYMEM KUCTO3HBIX MOSIOCTEN, KOTOPYH TPYLHO OTAMYMTD OT MCTUHHOM ONYXOM SIMYHUKA D0IbLIMX
pa3MepoB. CTaTbs MNMKOCTPUPYET CNOXKHOCTL AMbdepeHUnansHON AUArHOCTUKM TUraHTCKUX OMYXO0SieM MaTKU U SMYHMKOB.
HeT poCTOBEpHbIX OTAMUMIA 3TUX OMYXONei NpU YNbTPa3BYKOBOW AMArHOCTMKE W MarHUTHO-PE30HAHCHOM ToMorpaduu.
OKOHuaTeNbHbIN AWMarHo3 MOXHO NMOCTaBUTb MHTPAoNepauMoHHo. B cTaTbe NpeAcTaBneHo KMHUYecKoe HabnoaeHue naum-
€HTKY 48 neT ¢ MUOMOIA MaTKU TUraHTCKUX pa3MepoB, KOTopas Mo AaHHBIM YbTPa3ByKOBOM AMArHOCTUKW U MarHUTHO-pe30-
HaHCHOM ToMorpadum ¢ KOHTPacTUPOBaHWEM Obiia AMArHOCTUPOBaHa KaK MMraHTCKas OMyXoJlb NPaBoro ASMYHUKA HEOLHOPOLA-
HOM CTPYKTYpbI, 3aHMMatoLLas BCio OpioLLIHYI0 nosocTb. MHTpaonepaumoHHO 06HapYKeHbl MHTUMHO NpUeXaLlme Apyr K apyry
ABe onyxonu auametpoM 31 1 28 cM, ncxoasiume u3 nepeLueiika MaTku. OKOHYaTesbHBI AUarH03 MUOMbI MaTKu YCTaHOBIEH
rucTonornyeckn. TpyaHoctn ouddepeHunanbHoil AMarHOCTUKM MeXy MMOMOM MaTKM U OMyXOSblo IMYHUKA L0 Omepaumm
Bbinm cBA3aHbl ¢ 60NbLUMMK pa3MepamMu OMyXO/M U HEOLHOPOLHOCTBI0 €€ CTPYKTYPbI 33 CYET HapyLUEHUS NUTaHWA.

KnioueBble cnoBa: ruraHTcKas MuoMa MaTku; auddepeHumanbHas AMarHoCcTUKa; A0bpoKayecTBeHHOE HOBOOOPa30BaHMe;
nenoMuoMa MaTKy; HoBoobpa3oBaHKe Manoro Tasa bonbLLMX Pa3MepoB; ONyXosb AUYHMKA.
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Clinical case of treatment of giant uterine fibroid
Nataliya B. Timofeeva, Aleksandr A. Bezmenko, Elena V. Osadchaya, Viktor G. Borshchevsky

Military Medical Academy, Saint Petersburg, Russia

ABSTRACT

Uterine leiomyomas are the most common type of benign tumor that occurs in the female pelvis. Uterine leiomyoma is a tu-
mor of smooth muscles. Its prevalence is higher in the reproductive age group and decreases after menopause. Giant uterine
fibroids are a rare tumor of the uterus. Giant uterine fibroids, especially subcutaneous types, are complicated by malnutri-
tion due to deterioration of their blood supply. The complaints of the patients are non-specific: an increase in the size of the
abdomen, aching pains, sometimes difficulty urinating and defecating. A physical examination reveals a giant abdominal and
pelvic formation. Ultrasound with Dopplerometry and contrast-enhanced MRI diagnoses a giant tumor next to the uterus with
a heterogeneous structure and the presence of cystic cavities, which is difficult to distinguish from a true large ovarian tumor.
The article illustrates the complexity of differential diagnosis of giant tumor of the uterus and ovaries. There are no significant
differences between these tumors during ultrasound and MRI examinations. The final diagnosis can be made intraoperativery.
The article presents a clinical observation of the giant uterine fibroids of a 48-year-old female patient. Ultrasound and contrast-
enhanced MRI revealed a giant tumor of the right ovary, which occupied the entire abdominal cavity, of a heterogeneous
structure. Intraoperatively, two tumors, intimately adjacent to each other, 31 cm and 28 cm in diameter, emanating from the
isthmus of the uterus, were found. The final diagnosis of uterine fibroids was established histologically. Difficulties in differen-
tial diagnosis between uterine fibroids and ovarian tumors before surgery are associated with the large size of the tumor and
the heterogeneity of the structure due to its malnutrition.

Keywords: benign neoplasm; differential diagnosis; giant uterine myoma; large pelvic tumor; ovarian tumor; uterine leiomyoma.
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0B30PHI

Muoma MaTku — ofiHO U3 Haubonee pacnpocTpaHeHHbIX
3aboneBaHuii XEHCKON MOJI0BOM cucTeMbl. 3T0 [0bpoKave-
CTBEHHOE HOBOObpa3oBaHMe npencTaBnseT coboi MoHOKII0-
HasbHYI0 OMYX0J1b M3 MMafKOMBILLEYHBIX KITETOK MUOMETPHS.
Onyxonb pa3BuBaEeTCA U3 eJUHCTBEHHOW aHOMaJTbHOM KIETKU,
KOTopas B pe3y/ibTaTe MyTaLuu npuobpeTaeT cnocobHocTb
HeperynupyeMoro pocta. PacnpocTpaHeHHOCTb MUOMBI MaTKy
coctaenset oT 25 1o 40 % cpeam EHLLMH penpoayKTUBHOIO
Bo3pacra [1-4].

Yacrora BbisiBNeHs 3abonieBaHMs NOBLILLIAETCA B CPeSHEM
W CTapLieM PenpoayKTMBHOM BO3pacTe W CHUXAETCA C Ha-
CTynfeHneM MeHomay3bl. MMOMbI MaTKU MOTYT pasfinyatbes
B pa3Mepax: 0T MUKPOCKOMWYeCcKoro 0bpa3oBaHns 0 MraHT-
CKOT0 MMOMATO3HOrO0 Y3/a. [MraHTCKMe MMOMbI — 3T0 Y31,
[AmaMeTp KoTopblx npesbilwaet 9,0 cM, a Bec 6onee 800 T.

B pape nybnukaumii oTMeuaeTcs, YTO pacnpocTpaHeH-
HOCTb BOMbLUKX MMOM HEBBLICOKA, 0COBEHHO B pa3BMTbIX CTpa-
Hax, 4T0 MOXeT bbiTb 06YCIOBNEHO paHHEN AMarHOCTUKOM
3aboneBaHus. Mpy rMraHTCKMX pa3Mepax OMyXoam BO3MOXHbI
TPYAHOCTU AMArHOCTUKK [2, 5-T].

B aBrycte 2022 r. B KMHKKY NOCTYNWAa NaumMeHTKa 48 net
C Xanobamu Ha TaHyLLMe BonM BHM3Y XKMBOTA M YacToe Mo-
yemncnyckaHue. C despans 2022 r. naumeHTKa oTMeyana yse-
JIMYeHne XMBOTa B 06beMe, HO 33 MeAMLMHCKOW MOMOLLb0
He obpalanack. Mo AaHHBIM YNbTPa3BYKOBOrO MCC/EL0Ba-
HUs,, BbIMOIHEHHOIO NPW NOCTYMNIEHWM B CTALMOHAp, BbisiBe-
Ha rMraHTCKas onyxoJsib NMPaBOro AMYHMKA, 3aHMMaloLLas BCHO
BpioLLHyto nonocTb. [py MarHUTHO-pe30HaHCHOW ToMorpadu
MaJoro Tasa AMarHoCTUpoBaHO 0bpa3oBaHWe HEOJHOPOAHOV
CTPYKTYpbl, HaKaMN/MBaBLLUEE KOHTPACTHOE BELLEeCTBO, 3aHW-
MaloLLiee BCHO OPHOLLHYK0 NONOCTb U Marblii Ta3. YpoBeHb OH-
KOMapKepoB B npefeniax HopMbl. [laumueHTKe Bbin ycTaHoBNEH
[MarHo3 «ruraHTckasi onyxosib MYHMKa». bbino NpuHATO pe-
LUeHWe 0 NMpOBEAEHWM OnepaLym: N1anapoToMus, afHEKCIKTO-
MMS CO CPOYHBIM MUCTONOTMYECKUM UCCTIEA0BaHMEM.

Mo obLeli aHecTe3ueln BbIMOJIHEHA HUKHECPeAWHHas
NanapoToMus, BeCb Mabll Ta3 C BbIXOAOM B OpIoLWHYI0

Puc. 1. Bug onyxonu nocne BCKpbITUA ne- Pue. 2. PaclumpeHHbIN NpaBblii MOYETOUHUK
Fig. 2. Dilated right ureter

peaHei OPIOLLHON CTEHKU
Fig. 1. Appearance of the tumor after open-
ing the anterior abdominal wall
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MonoCTb 3aHMMaeT OMyxosb, BOMbLIAA YacTb KOTOPOM pac-
nonoxeHa 3abprownHHo. K nepeaHeil NOBEPXHOCTM OMYX0-
7 NpUNasHbl NETAM CAEMO U CUTMOBUAHON KULLKK, nocne
pa3feneHuns CnaeK U cpaLleHuii 06HapyXeHbl 1Be OMyX0iu,
WHTUMHO Npunexatuue Apyr K apyry: amametpoM 31 u 28 cM,
UCXOLSALLME U3 NepeLUeitka MaTKK; MaTKa U NPUAATKM He U3-
MEHEHBI, BUCLiepanbHas bpiolunHa He u3MeHeHa (puc. 1).

Mocne YacTMYHOrO BbIBEEHUA OMYXOMM B paHy mpoce-
JKEH X0[, MOYETOYHUKOB, JIEBbIA MOYETOYHMK HE PacLUMpEH,
MHTUMHO CMasH C OMyXOJiblo, MPaBblii MOYETOYHUK NpUKaT
OnyXxosblo K OOKOBOM CTEHKe Tasa M paclumpeH Ao 2,5 cM
B Amametpe (puc. 2).

YuuTbiBas 3abpioLLIMHHOE pacnonoXeHue Y3noB, OTCYT-
CTBWE YCOBMIA [N OPraHOCOXPAHSAIOLLEH onepauuu u He-
BO3MOHOCTb MCKJTYEHWS CAPKOMaTO3HOM0 NepepoXLeHus
Y3710B, a TaKKe BO3pacT 60NbHOM, NPUHATO peLLeHue 0 pac-
LUMPEHNM 0OBEMA 0 MAHMUCTEPIKTOMMM.

BoinonHeHa naHrucTepakToMus (puc. 3).

061em kposonoTepu coctasun 800 mn. MMocneonepaum-
OHHbIN Nepuog npoTekan 6e3 ocnoxHeHww. latoructono-
TMYeCKoe 3aKJIYeHWe — JelioMMOMbI MaTKu be3 spiepHoi
aTUMKW C HU3KOW MUTOTUYECKOM aKTUBHOCTBH.

3AKJIO4EHUE

Mpu ruraHTCKMX pasMepax MUOMbI MaTKU BO3MOKHbI
TPYAHOCTM NpeAonepaumoHHon anddepeHLManbHoi ana-
THOCTUKYM MEX[y MMOMOM MaTKM W ONYXOJbK SAMYHUKA, YTO
CBA3aHO C H0NbLIMMM pa3MepamMu OMyX0U U HEOAHOPOAHO-
CTbi0 CTPYKTYPbI 3a CYET HapyLLeHUsa ee NuTaHua [4, 6-8].

AONOJIHUTENbHAA UHOOPMALUA

UcTouHuk dmHaHcupoBaHus. OuHaHcMpoBaHWe AaHHol pabo-
Tbl HE MPOBOAMOCS.

KoHdnuKT nHTepecoB. ABTopbl 3asBAIOT 06 OTCYTCTBUM KOH-
GNMKTa MHTEpecoB.

Y LS
/4 5 \d -\
2y /' 4— MoYETOuHMK

Puc. 3. 06wwmit Bua npenapata (MaTKa
C NpUAaTKaMu 1 y3nam1 MUOMbI)

Fig. 3. General view of the preparation
(uterus with appendages and fibroid nodes)
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JTnyeckas akcnepTu3a. [lpoeeseHne uccnenoBaHus ofobpe-
HO JIOKasbHbIM 3TU4eckuM KomuteToM OIBBOY BO «BoeHHo-Meau-
UMHCKan akapemus uMm. C.M. Kuposa» MO PO.
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AHHOTALIMA

MpencTaBneHHas CTaTbsl MOCBALLEHA PacCMOTPEHMI0 AMCKYCCMOHHOMO BOMPOCa HeobX0AMMOCTM U LieilecoobpasHocTy npu-
MEHEHMs BU3yasM3aLMOHHON AMarHOCTUKM OCTPOro anneHAMuMTa B KaYecTBE CaMOCTOSTENBHOMO MM KOMIIEKCHOMO B CO-
YeTaHUM C KIMHWKO-N1abopaTopHbIMM aHHBIMU NOAX0AA. [0 CUX MOP KIMHUYECKMIA AMarHO3 Ka[oro 0TAesbHOro Ciyyas
OCTPOro anneHAMUMTA CII0XeEH, a NOCTaHOBKa ero TpedyeT 06beAMHEHUS KIIMHUYECKMX, 1ab0paTOpHbIX 1 BU3yalu3aLMOHHbIX
AaHHBIX, MOCKOJIbKY BKITIOYaeT B cebs LMpOoKMiA cnekTp anddepeHUManbHbIX IUMarHo30B B 3aBUCUMOCTY OT BO3pacTa v nona.
B nutepatype npuBefeHbl LaHHbIE O TOM, YTO YacTOTa HEraTUBHbLIX anneHAIKTOMUA, 0CHOBaHHbIX Ha pe3yfibTatax KiMHUYe-
CKoro obcnefoBaHNs, MOXeET cocTaBnATh 40 28,2 %. BusyanusaumoHHas aMarHoCTMKa UCMOMb3YeTCs B Ka4ecTBe [0MOJHe-
HUS K KJIMHUYECKON C MPUMEHEHWEM Y/bTPasByKOBOrO METO[A, PEHTTEHOBCKOW KOMMbIOTEPHON M MarHUTHO-PE30HaHCHOM
TOMorpacdmm, 0iHaKo pojib NOCNEeAHEN OrpaHNYeHa NPOAOKUTENBHOCTBI0 UCCIEA0BaHMS, NOBbILLEHHON CTOMMOCTbIO, Hel0-
CTYMHOCTbI B KPYT/IOCYTOYHOM PEXMME, a TaKXKe HaniMeM abcomioTHbIX NPOTMBOMNOKa3aHWiA. YbTpasByKoBoe Uccie0Ba-
HWE M KOMIbloTepHas TOMorpagus B IMArHOCTMKE UMEIT pAf, [IOCTOMHCTB U He[0CTaTKOB, a BOMPOC BbIOOPa KOHKPETHOro
MeTofa MO-TPEKHEMY BbI3bIBAET HayyHble cropbl. Mbl Take NpPUBOAMM WAIOCTPATMBHBIE MPUMEPbI, AEMOHCTPUPYIOLLME
YNbTPa3BYKOBLIE U KOMMbIOTEPHO-TOMOrPadMyeckve NPOSIBIEHNS OCTPOro anneHAULMTa, a TakxKe 00CyKaaeM BU3yanmu3aLm-
OHHble MPU3HaKK. [1s naumeHTa ¢ NOA03PEHMEM Ha OCTPbIA anmeHAMUMT AS NOBbILUEHWUS TOYHOCTU AMArHOCTUKU, YMeHb-
LUEHMS OCTIOHEHUIA UM HEODXOAMMOCTM NOLBEPraTh HEHYMHbBIM AMArHOCTUYECKUM M NleyebHbIM mpoLieaypaM, Heobxoamm
MyNbTUOUCLUMNIMHAPHBIA U MYNbTUMOAANbBHBINA MOAXOA C YY4ETOM BO3pacTa, Mojla MU KOHCTUTYLMM, 0JHaKO BOMpoc Bbibopa
ONTUMAJIbHOTO MEeTO/a MeaULMHCKON BU3yann3auuu B AMarHoCTUKe 0CTPOro anneHaMuuTa Mexay YNbTPas3ByKOBbIM U KOM-
NbIOTEPHO-TOMOrpadnyECKUM UCCNELOBaHNEM OCTAETCS AUCKYTaOENbHBIM.
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Acute appendicitis in adults: only clinical
and laboratory diagnostics, only imaging, or both?
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ABSTRACT

The presented article is devoted to the discussion of the necessity and expediency of using medical visualization diagnos-
tics — radiological imaging — of acute appendicitis as an independent or complex approach in combination with clinical and
laboratory data. Until now, the clinical diagnosis of each individual case of acute appendicitis is complicated, and its formula-
tion requires combining clinical, laboratory and imaging data, since it includes a wide range of differential diagnoses depen-
ding on age and gender. The literature provides data that the frequency of negative appendectomies based on the results of
a clinical examination can be up to 28.2%. Radiological imaging is used as an adjunct to clinical diagnostics using ultrasound
examination, computed tomography and magnetic resonance imaging, but the role of the latter is limited by the duration of the
study, increased cost, unavailability around the clock, as well as the presence of absolute contraindications. Sonography and
computed tomography in diagnostics have a number of advantages and disadvantages, and the question of choosing a spe-
cific method still causes scientific controversy. We also provide illustrative clinical examples demonstrating echographic
and computed tomographic imaging manifestations of acute appendicitis, as well as discuss visualization signs. For a patient
with suspected acute appendicitis, in order to increase the accuracy of diagnosis, reduce complications or the need of under-
going unnecessary diagnostic and therapeutic procedures, a multidisciplinary and multimodal approach is necessary, taking
into account age, gender and constitution, however, the question of choosing the optimal method of medical imaging in the
diagnosis of acute appendicitis between ultrasound and computed tomography remains debatable.

Keywords: acute appendicitis; appendicolitis; appendix; complicated appendicitis; computed tomography; magnetic reso-
nance imaging; medical imaging; ultrasound.
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JVICKYCCAM

AKTYAJIbHOCTb

MHormx cneumanucToB BU3yanu3aUnoHHONW AUArHOCTUKM
XMpYpry He pas ympeKanu 3a To, YTO Te He BbISBUIM OCTPbIiA
annenauumt (OA). MonbiTaeMca pa3obpartbes, NoYeMy Takoe
CIyyaeTcs.

OA no-npexHeMy ocTaeTcs Haubonee YacTbiM HEOTOX-
HbIM 3ab0n1eBaHWEM, BCTpeyaroLwmMes B 06LLel Xupypride-
CKOW NpaKTUKe, 1 ABNSETCA OCHOBHOM NPUYMHON NEPUTOHMTA
y MONOAbIX Nlofen U AeTen, a anneHA3KToMus — Haubonee
4acTo BbIMOJHAEMOMN 3KCTPEHHOW onepaument [1-5].

B passutbix ctpaHax OA BcTpeyaetcs ¢ 4yactotom 5,7-
50 6onbHbIx Ha 100000 xwutenei B rog [6]. [k BcTpevae-
MOCTM NPUXOJMTCS Ha BTOPOE W TPeTbe AECATUNETUS HU3HH
[3, 6], npu 3toM, cornacHo faHHbIM Raffa A. et al., nuk OA
npuxoautca Ha Bo3pact ot 10 go 14 neT y nauMeHTOoB JKeH-
cKoro nona v ot 15 go 19 net y naumeHToB MycKoro nona [5].
LLinpoko BapbMpytT MpefnoaraeMble NoKasaTenn BEPOSTHO-
cTvt pa3BuTus OA B TeUeHMe U3HW, B CPEAHEM PUCK ANS MyXK-
UMH W eHWMH cocTaBnseT 9 u 7 % cootBeTcTBeHHO [1, 3, 5].
B nutepatype coobLuaeTcs o reorpadmyeckux pasnnumax no-
XM3HeHHoro pucka passutusa OA: Tak, B CLLA oH cocTaBnset
9 %, B EBpone — 8 u B Adpure — 2 % [6].

XoTs amarHoctuka u nedenne OA B TUNWYHBIX Chyya-
AX HE BbI3bIBAKT TPYAHOCTEN, OAHAKO aTUMMYHAA KIIMHUKA
no-npexHeMy NpeacTaBnseT cobon peanbHyl npobnemy
W BCTpeyaeTca B AvanasoHe ot 1/3 po 1/2 cnyyaes ¢ no-
NMbITKaMU DanaHcMpoBaHWA MeXAY 4acToTOW HeraTtMBHbIX
anneHA3KTOMUA W OCNOXHEHUA U3-3a HECBOEBPEMEHHOIO
XMPYPrMYeCKoro BMeLLaTenbCTea [3, 4, 71.

Yactota nepdopaumin Bapbupyet ot 16 no 40 %, npu
3TOM OHa fBNsAeTcA bonee BbICOKOW B MIALLLUMX BO3PACTHBIX
rpynnax (40-57 %) n y naumenToB ctapiue 50 net (55-70 %).
Mpu nepdopaTveHoM OA cMepTHOCTD BhiLLie, YeM NpK Henep-
(opaTvBHOM: TaK, npu raHrpeHo3HoM OA oHa cocTaBnseT o
0,6 %, a npu nepcdopatmeHoM OA — okono 5 % [6].

[lo cux nop KIMHWYECKWUIA AMarHo3 KaXAaoro OTAENbHOM0
cnyyas OA cnoxeH, a nocTaHoBKa ero TpebyeT 06beauHeHUs
KIIMHUYECKIX, 1Tab0paTOPHbIX U BU3YaNU3aLMOHHBIX AaHHbIX,
MOCKOJIbKY BKJIKOYAeT B cebsa LUMpoKMiA cnekTp anddepeH-
UManbHbIX AMarHO30B B 3aBMCMMOCTM OT BO3pacTa W nona
[4, 6, 8].

HecMoTps Ha TO UTO Ha CErofHALIHWIA AeHb anneHA3KTo-
MWSl CYMTaeTCs 30M10TbIM CTaHAapToM fnedenus OA Bo BceM
Mupe, B MoC/efiHee BPeMSA B Hay4yHOW nuTepaType [LaHHas
MbIC/Ib CTafa ocnapueatbea [2]. 3T0 CBA3AHO C BbICOKOM Ya-
CTOTOW «HEraTUBHbIX» anneHL3KTOMUIA, T. . Cly4aeB, Kor-
A2 NpY TUCTONOTMYECKOM UCCNEe0BaHWW YOANEHHOTO Yep-
Be0bpa3HOro OTPOCTKa WM3MeHeHMI He Boisnsetcsa [1, 2].
OTeuecTBEHHbIE KOMNErY YKasblBalOT Ha YacTOTy TaKuX Cny-
yaeB — 15,0 %, npn 3TOM OHa Bbille Y XeHWMH (22,2 %),
ueM y MyxuuH (9,3 %), 1 LocTMraeT MaKcUMarbHBbIX BEJTMUUH
y eHWwmH 40-49 net (23,2 %) v ctapwe 80 [1]. Tak, no aaH-
HbIM UCCNef0BaHusA B BennkobputaHum, yacTota HeraTuBHbIX
anneHO3KTOMUIA Y KeHLUMH B Bo3pacTe 16—45 net cocTaBuna
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28,2 %, y My»4mH ToI e Bo3pacTHoii rpynnbl — 12,1 % [9].
Kpome Toro, cyliecTByeT MHeHWe, YTO M3HaYaNbHO Heoc-
NOXHEHHBIN («6NaronpuUATHLIN») U OCNOXKHEHHBIN («arpec-
cuBHbINY) OA npencrasnsioT coboli ABa 3aboneBanus ¢ pas-
JIMYHOI naTodu3nonorven, a He Nepexof OT KaTapasbHol
(opMbl Yepe3 (GerMoHO3HyI0 K raHrpeHosHon [1, 2, 10, 11].
B cnyuasx HeocnoxHeHHoro OA neueHue aHTMBMOTUKaMU
MOXeT bbiTb be3onacHbIM U 3QdeKTUBHLIM, 6e3 pucKa Xu-
PYPrUYECKUX OCOKHEHWUI aHaNIOrMYHO CTpaTernaM ieyYeHns
ApYrvX BOCManuTeNbHbIX 3ab0/1eBaHNI KULLEYHUKA, TaKUX
KaK anBepTUKYUT 1 KommT [11]. 370 BaXKHO B TakuX rpynnax
PUCKa, KaK bepeMeHHbIE eHLLUMHbBI M NaLMeHTbl CTApYECKOro
Bo3pacta. OfHaKo ycnex KoHcepBaTuBHOro NieueHus OA, no
HEKOTOPBIM JaHHbIM, COCTaBnseT TobKo oKoso 70 % [10].

KTUHUYECKAA U JIABOPATOPHAA
OLIEHKA

KnuHnyeckuin gmarHo3 OA obblyHO CTaBUTCA Ha OCHO-
BaHWM Kanob, NpU3HaKoB anneHavumMTa Npu U3NKabHOM
0CMOTpE, MOBbILLIEHHbIX MapKepoB BOCMaNieHUs], TaKUX KaK
C-peakTuBHbli 6enok (CPB), u obliee KonuyectBo nein-
KouuToB [3]. 3apybexHbIMU yyeHbIMK ObiiKM pa3paboTaHsbl
Pa3nuuHble CUCTEMBI OLIEHOK, 0CHOBAHHbIE Ha anobax, gu-
3uKanbHoOM 06cnefoBaHMM W 1abopaTopHbIX MOKa3aTesnsx,
C LieMbl0 CTaHAapTU3aLmMM U 06BbEKTUBM3ALMK KITMHUYECKOrO
obcnepfoBaHMs nauMeHToB ¢ Nofo3peHneM Ha OA, He 3aBu-
CALMX OT onbiTa KMHMUKcTa. B Poccumn nofobHble cucteMel
oueHKu npu guarHoctuke OA B NoBCeJHEBHOW KITMHWUYECKOM
NpaKTUKE He NPUMEHSKOTCA.

[ina noaTBEpXKAEHUA UK UCKIOYeHUs BeposiTHocTu OA
Hanbonee YacTo Ucnonb3ytoTes WwKana Anbeapago (Alvarado
score, AS), WKana BocnanuTeNbHOM peakumu anneHauumuTa
(Appendicitis Inflammatory Response, AIR), Wwkana anneHau-
umta y B3pocibix (Adult Appendicitis Score, AAS) [2-4, 6, 8].

06HoBNEHHbIE KOHCEHCYCHbIe pekoMeHaaumu ot 2020 r.,
CO3[1aHHbIe MO 3rnaoi BceMupHoro obLuecTBa HEOTNOKHOV
xupyprum (WSES) no AmarHocTMKe U fleYeHnio ocTporo an-
MEHAULMTA Y B3POCTIbIX, PEKOMEHAYHOT UCMO/b30BaTh 6anbl
AIR n AAS B KauecTBe KnuHuyeckux npenuktopos OA [6].
TaK, KpuTtepuin oueHKM no AS > 5 no3BonseT AMarHocTMpo-
BaTb OA ¢ yyBcTBUTENBHOCTBIO 99 %, HO CNEUMBUYHOCTLI
43 %; npn cymMe 6annoB =7 noBbIAeTCA CneuuduyHoOCTb
00 81 % 3a cueT cHKeHns YyBcTBUTENBbHOCTM (82 %). TakuMm
obpa3oM, oueHKa no AS Haubonee nonesHa Ans UCKIOYe-
Hust OA, a He gmarHocTuku. HanpotuB, nokasatenb AIR > 8
ABNSETCS OAHOBPEMEHHO BbICOKOYYBCTBUTENbBHBIM U BbICO-
KocneundununbiM (99 %) ansa OA [9]. OueHka no wkane AIR
BKJT04aeT 3HayeHwe ypoBHA CPE B oTanume ot oueHKm no AS.
PesynbTathl MccnefoBaHna nokasanu, 4to Wwkana AIR obna-
AaeT bonee BbICOKOM YYBCTBUTENBHOCTBIO ANS UCKIIHOYEHMS
OA 'y naumeHToB ¢ HU3KUM pUcKoM (bannbl < 5) u bonee ToyHa
Ans nporHosupoBaHua OA y naumeHToB ¢ 6annioM = 7, yeMm
wkana AS, 1 bonee 3HauMMa L1 NPOrHO3MPOBaHMUS OC/IONX-
HenHoro OA [4].
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DISCUSSION

AIR n AAS, no-BugumoMy, B HacToslLLiee BpeMs ABNSIOT-
cA Hanbonee 3QHEKTUBHLIMM, NO3BONAOLLMMUA YMEHBLUMTDL
KOIMYECTBO HEHYKHbIX BW3yanM3aLMOHHBIX UCCIeLoBaHNi
W YacTOTy HEraTMBHbIX anneHA3KTOMUN [4, 6].

B coBOKynHOCTV NeKoUMTO3, HEUTPODMANS W BbICOKMUIA
CPE siBnstotcs npeaukTopamu OA ¢ BbICOKOM YyBCTBUTENBHO-
CTbI0, CNELMBUIHOCTBIO U TOUHOCTbIO. [10BbILIEHHBIN YPOBEHD
CPB cBA3aH ¢ TsKecTbo 3aboneBaHna 1 cnocobcTByeT and-
(epeHuUManbHON AMarHOCTUKeE KaTapaiabHoro u nepdopatme-
Horo OA, Toraa Kak MnoBblLLEHHOE KONIMYECTBO NENKOLMTOB
bonee 4yBCTBUTENBHO ANS AMArHOCTUKW HEOCTOXHEHHO-
ro OA [3, 4]. B HeckonbKux UccnefoBaHusX coobLLyanoch, YTo
OA ManoBeposTeH NpK HOPMarbHbIX MOKA3aTeNsxX NelKouu-
108 1 CPb [4].

KnuHWyeckas oLeHKa UrpaeT BaXHyHo pofib B AUarHOCTH-
Ke OA, HO CNOXHOCTW MOTYT BO3HUKHYTb Y MOXWIbIX NIHOAENH,
Yy MaLMEeHTOB C MCUX03MOLMOHANBHBIMU HapyLueHuamu [12].
Bonee Toro, KMHWMYECKME OLEHKM HE YYMTLIBAIOT AJMHHBIN
CMUCOK aMnbTepHATMBHBIX AMarHo30B, KOTOPbIE MOTYT UMUTU-
poBaTb OA, 04HO3HaYHO He No3BoNsAT AuddepeHLMpoBaTh
OCIOXKHEHHYID U HEeoCNoXHeHHylo dopMbl OA, uckntovaio-
LLMe KoHcepBaTMBHOE NeyeHue [2]. Hanbonblume TpyaHoCcTH
B AnddepeHLManbHON AUArHOCTUKE Y KEHLLMH AeTOPOLHOIO
BO3pacTa M NaLMEHTOB MOXMUIIOr0 BO3PacTa. Y eHLUWH feTo-
poaHoro Bo3pacta AnddepeHuManbHbIiA AUarHo3 Kak MUHU-
MyM A0JI)KEH MPOBOAMTLCA C aKyLLEPCKO-TMHEKOOMMYECKOMN,
YPOOrMYEeCKOiA NaTOOrUAMM W NaTONIOMUEN KeNyA0YHO-KM-
LUEYHOro TpakTa. [lns naumeHTOB MOXMIIOr0 BO3pacTa, y4u-
TbiBas KOMOPOUIHOCTb, TaKXKE MOXHO COCTaBUTb [JIMHHbINA
cnucok ana anddepeHumnaumm c 0A.

B Hawm gHM MeToapbl BU3yanusauuu npuobpenu 6onb-
LLIOe 3HaYeHWe W CTaNM YacTbi CTaHAAPTHOro 0b6cneoBaHms
B avarHoctuke OA [11, 13]. Hanpumep, pykosogcTBo Euro-
pean Federation of Societies for Ultrasound in Medical and
Biology ot 2019 r. pekoMeHAayeT npoBefieH1e BU3yanu3aummn
BCEM MaLyeHTaMm ¢ nopo3peHneM Ha OA [2]. Tak, y nauueHToB
¢ nopo3peHueM Ha OA 6e3 BU3yanu3aLMOHHBIX UCCNeoBa-
HWN BEPOSITHOCTb HEraTUBHOW anMeHA3KTOMUW B TpW pasa
Bbllwe [2]. B peTpoCneKTMBHOM KOFOPTHOM WCCief0BaHWM
MpyW BbINOIHEHUM N1aNapOCKOMMUYECKON anneHasKToMun 6e3
npeAonepaLuoHHoi Busyanusaummn 521 naumenty u3 1344
HeraTuBHas anneHa3kToMus bbina y 108 (20,73 %) naumen-
10B (15,41 % MyxumH 1 26,85 % xeHwmH) [14].

BU3YAJTU3ALIUOHHAA
AWATHOCTUKA. OBLLIASA YACTb

B KayecTBe [0MOSHEHMA K KIMHUKO-NTabopaTopHoOi auna-
rHocTke OA 4acTo MCmonb3yloTca TpW MeTofa Bu3yanu3a-
Lumm: ynbTpasBykoBoe uccnegoBaue (Y3M), KoMnbloTepHas
Tomorpadms (KT) M MarHuTHo-pesoHaHCHas ToMorpadus
(MPT).

Kopotko o npumeHeHum MPT B pmarHoctuke OA, no-
CKOJIbKY AOCTYMHOCTb OrpaHUYeHa NpPOLOSIKMTENIBHOCTbIO
UCCNEeA0BaHUA, NOBbILIEHHOW CTOMMOCTbIO, HELOCTYMHOCTLIO
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B pexxume 24/7. CywiectByeT 1 psf U3BECTHbIX NPOTUBOMO-
Ka3aHui ons npoeefieHns MPT: knayctpodobus, kKapamocTu-
MYNSTOP, METa/TMYECKME UMMNJIAHTaTbl, COCYANCTbIE KIUMChI.
Ho MPT bnarozaps 0TCYTCTBUIO MOHU3UPYIOLLIEro 06Ty4eHus
sBnserca be3onacHon ansTepHaTMBON ANS1 MONOABIX NKOAENH,
JEHLLMH [eTOPOLHOr0 BO3pacTa U HepeMeHHbIX MEHLLMH.
PaHHsas guarHocTuka u nedenne OA Bo BpeMs bepeMeHHOCTH
MNo3BONSKOT U30eXaTb OCMOXKHEHWUH, KOTOPbIE MOTYT MocTa-
BMTb M0J Yrpo3y Xu3Hb MaTepu u pebenka. 063opHas MPT
XMBOTa Be3 KoHTpacTMpoBaHUA 0becneunBaeT BbICOKOKaYe-
CTBEHHYH BW3yanu3aumio yepBeobpasHoro oTpocTka bnaro-
[.aps BbICOKON TKaHEBOM KOHTPACTHOCTM.

B 6onblMHCTBE CyyaeB ANs OLLEHKM anneHauKca 1 npu-
NeXalLnX TKaHen [LOCTaTOYHO NOMepeyHoi M KOpOHapHOM
MOCKOCTel B CTaHAapTHbIX nociepoBatensbHocTax (T1-BU
(B3BeLweHHoe n30bpaeHue), T2-BU, auddysus). OrpaHu-
YeHbl [aHHble 06 MCMOMb30BaHUM KOHTPACTHOrO BeLLecTBa
BO BpeMs bepeMeHHOCTU. MHorue aBTopbl npeanarawT MPT
B KauecTBe 30J10TOM0 CTaHAApTa Y NaLMEHTOK penpoayKTMB-
HOro BO3pacTa, B OCHOBHOM M3-3a ee BbICOKOM creumbuy-
Hoctn u uyBctBUTENbHOCTU (100 1 89 % cooTBETCTBEHHO)
[3, 6, 9, 15]. O6HOBNEHHBIE KOHCEHCYCHBIE PEKOMEHAALMM OT
2020 r. npepnaratoT TpaHcabnomuHansHoe Y3M B KauecTse
MeTOAa BW3yanu3auuu nepBoi JIMHAWM NpU NOLO3PEHUM Ha
0A Bo Bpems bepeMeHHocTH, a MPT npoBoauTb TOMbKO Nocie
be3pesynbratHoro Y3W. CaMblii CNoXHbIN NEPUO He TONBKO
ansa Y3U, Ho n ana MPT, npu BU3yanu3aumm anneHanKkca —
3-i TpuMecTp BepeMeHHOCTH, KOrAa W3-3a YBENMYEHHOW
MaTKN MEHSIETCS aHaTOMUUYECKOE MOJIOEeHWe OTpOCTKa [6].

Ha cerofHALWHMIA feHb OCHOBHBIMW METOAaMU BU3yanu-
3auumm, ucnonb3yembiMn B auarHoctuke OA, asnstotca Y3U
u KT, ogHaKo pelueHve o Bbibope Mexay 3TUMWU METoAaMu
OCTAEeTCS CIOXHBLIM M YXKe MHOro NeT ABNSETCA NpeaMeToM
auckyceuid. Tak, B EBpone Y3W ncnonb3yetcs B KadecTse
nepBoro MeToAa AWarHoCTUKK, Npu HeobxoaUMocT — B Co-
yetaHuu ¢ KT y naumeHToB ¢ HeybeouUTeNbHBIMU U OTpU-
LiaTenbHbIMM YTbTPa3ByKOBLIMU pesynibTaTamu; a B CeBepHou
Amepuke v H0xxHoi Kopee npegnoutenue otaaetca KT, KoTo-
pas ucnonb3yetcs B 10-15 pa3 yawe [11, 15]. B Hawwen cTpa-
He peluatolmmm hakTopamu npu Beibope MeToaa BM3yanu-
3aLMM B OTAENBHO B3ATOM JIe4eBHOM YUpEeKLEHNM ABNIAKTCSA
OpraHu3aLms 0Ka3aHusi HeOT/IOXKHOW CiTybbl U AOCTYNMHOCTb
MeTofa. Beibop MeToaa onpepensieTcs He CTONBKO HanMum-
€M COOTBETCTBYIOLLEN annapaTypbl, CKOJbKO CreLmanucTamMu
B pexxume 24/7, Bnapetowmmm MetopoM. Kagposas nonutuka
0TEYECTBEHHBIX MEAMLMHCKUX YUYPEXAEHUA BecbMa Bapua-
benbHa. [lpyrve dakTopbl, BAUALLME Ha Bbibop Mexay Y3U
u KT, BTopocTeneHHbl. B Halleil cTpaHe B OTAENEHUSAX HEOT-
NOXKHOW AMarHOCTUKM pasHbIX YHPEKAEHUIA NPU NO03PEHUN
Ha OCTpbIA anneHOMUMT B KauyecTBe METOAA BM3yanu3aLuu
nepBoMn MHUKM ucnonb3yetcs inbo Y3W, nubo KT, nmmbo oba
MeTofa OLHOBPEMEHHO B HE3aBUCUMOCTM OT MOJTyYEHHbIX
pe3ynbTaToB KaXaoro U3 HuX.

Mo maHbiM Naidu A., Dhruwa C., MeTaaHanu3 yeTblpex
MPOCNEKTUBHBIX MUcCneaoBaHuin, cpaBHuBatowmx KT u Y3U
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B anarHoctuke OA y B3pocsbix, nokasan, yto KT npesocxo-
vt Y3 ¢ uyscteuTensHocTblo 0,94 1 cneunduyHocTto 0,95,
TOrAa Kak yysctButenbHocTb Y3W coctasuna 0,86 v cneum-
¢uyHoctb 0,81 [13]. Raffa A. et al., cpaBHuBas gnarHocTuye-
cKyto TouHocTb Y3W u KT B anarHocTtuke OA, TakKe nonyumnmn
AaHHble 0 bonbluen apdextmHocTn KT. TouHocTb npu Y3
coctasuna 77,78 %, uyctButenbHocTe — 85,71, cneumduy-
Hoctb — 50,00 %; npu KT — 88,71, 92,00 1 75,00 % coot-
BeTcTBEHHO [5]. Y Wu J. et al. yyBcTBUTENLHOCTD, CNiELMdMY-
HOCTb, MOMOXMTENbHAsA U 0TpULaTesbHas MPOrHOCTMYeCKas
LieHHocTm, TouHocTb Y3W o cpasHeHuto ¢ KT B guarHocTuke
OA cocraswnm 85,5 npotus 87,8 %, 66,7 npotus 75,0 %, 98,5
npotve 97,7 %, 15,4 npotus 33,3 % u 84,8 npotus 86,8 %
COOTBETCTBEHHO [16]. PeTpocneKTMBHOE KOrOpTHOE MCCNeao-
BaHue Rait J.S. et al. B BenmkobputaHum nokasano cxoxue
pe3ynbTathl, npu 31oM Y3 UMeno xyawwyio 4yBCTBUTENb-
HocTb (55,15 %), Ho nydwyto cneunduyHocTs (94,8 %), YeM
B Apyrux onybnmnKoBaHHbIX 1ccnefoBaHusAX. ABTOpbI cuMTa-
10T, 4TO 3TO CBA3AHO C BbICOKWM YPOBHEM HEraTUBHbIX anmneH-
pakTomuii (48,2 %, p < 0,0001) [14].

XvpypraM BaMHO COXPaHATb 3[0POBbIA CKEMTULU3M
B OTHOLUEHWM OTpULATENbHbIX Pe3ynbTaToB AMArHoCTU-
yeckoit Busyanusaumu (Y3W, KT) npu nopospenun Ha OA.
N3 26 naumenToB npu KT ¢ KOHTpacTMpoBaHWEM C HOp-
ManbHbIM anneHamkcoM no KT-npusHakam y 10 (38,4 %)
ObIN NIOXKHOOTPULATENbHBIN pe3ynbTaT, a M3 21 nauueH-
Ta C «Apyroi narosiorven anneHgmkca» y 12 (57,14 %)
Mpy1 TUCTONOTMYECKOM UCCNefoBaHuM bbin obHapyxeH OA.
N3 9 naumeHToB C «HOpManbHbIM» aNMeHAMKCOM Mo [aH-
HbIM HaTMBHOM npegonepaumnonHon KTy 2 (22,22 %) bbin
ructonorndeckn noateepxaeHHbin OA. Tpu Y3U nokasa-
TeNlb NOXHOOTPULLATENBHBIX pe3ynbTaToB cocTaBun 46 %
(n=162) [14].

Mpy aHanu3e NOXKHOOTPULIATENbHBIX Pe3y/bTaTtoB Mpu
Y3 n KT Bce cnyqan OA, nponyLueHHsie npu Y3W, bbinm ces-
3aHbl C HeBM3yann3auMen anneHayMKca M3-3a 3KpaHW3aLmK
KULLEYHBIM ra3oM, Bce nponylieHHble cnydan Ha KT coot-
BETCTBOBaNM paHHen ctaguv OA, npu 3TOM AuaMeTp anmneH-
OMKca Obln B npefenax HopMbl (5—6 MM) 1 6e3 U3MeHeHuI
npunexaiumnx Tkasen [16].

Mpu BbibOpe MeToda BM3yanu3auuu 3abblBaloT O KOH-
CTUTYLMOHANbHbIX 0COBEHHOCTAX MaLMeHTa, a 3T0 BaXKHbINA
(aKTop, BAMSAIOWMA Ha pe3ynbTarsl. V3secTHo, uto npu Y31
BM3yaNM3aums 3aTpyaHeHa y NaUMeHTOB C M3bbITOYHOW Mac-
CO¥ Tenia 1 B Takux ciydanx addextuHocTb KT cyLectBeHHO
BblLLe [3, 5], HO Npy1 3TOM Mano roBopuUTCS 0 APYroi CTOPOHe
Bonpoca. Wu J. et al. otMeTunm, yto npu KT Bu3yanusaums
anneHuKca TaKkXKe 3aBUCUT OT KOJMYECTBA BpbixeeyHow
KneT4yaTKu. Y NaLMEeHTOB C MasbiM COLEPKaHWeM WHTpaab-
AOMUHAMNbBHOrO JKMpa TPYAHO 0TobpasuTb anneHAMKC, YTo
MPUBOLMT K 3aTPYLHEHMIO B OLEHKE BOCMANUTESNIbHbIX W3-
MEHEHM anneHAMKCa U OKpyaloLwmx TKaHen [16]. B atom
uccnefioBaHUM M3 6 NaUMEHTOB C JIOXKHOOTPULIATENbHBIM
annenguumtom npu KT, 3 cnyyas 6biam nponyLleHbl M3-3a
Masioro KonmyecTBa bpbieeyHom Ketyatkm [16].
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YNIbTPA3BYKOBOMW METO/,

TpaHcabaoMuHanbHoe Y3W npu nopospeHun Ha OA
B DOMbLIMHCTBE C/yyaeB MO CYyTU ABNSAETCA KOMMOHEHTOM
K/MHWYeckoro obenepoBanus. He byneM obcyxpath onepa-
TOp-3aBMcUMOCTb Npu Y3, NocKonbKy, N0 MHEHWUHO aBTOPOB
CTaTby, abCcoNTHO BCe BU3YyanuM3aUMOHHbIE METOAbI ABNS-
I0TCS 0NepaTopo3aBMUCUMBIMU B Pa3/IMYHON CTeMeHu, YTo 06-
YCNOBJIEHO CYOBEKTUBHOCTLIO M OMBITOM CreuuanncTa, KoTo-
pbiiA NPOBOAMT UCCNEl0BaHME U HTEPMPETUPYET pe3ynbTarthbl.
OctaBuM be3 0bcyxaeHus Haubonee 04eBUAHbIE MPEUMYLLE-
CTBa yNbTPa3ByKOBOW BU3yanu3aumu. besycnosHo, 3ToT MeTog,
3KOHOMMYECKY BbIFOLEH, De30MaceH B CBA3M C OTCYTCTBUEM
MOHM3MPYIOLLIETr0 U3MyYeHWUs! U HEMHBA3WBEH B CBA3W C OT-
CYTCTBMEM HEODXOAMMOCTM BBOAMUTL KOHTPACTHOE BELLECTBO.
Wcnonb3oBaHue ynbTpasByKa MMEET TakXKe Takue BaXKHble
MpenMyLLEeCTBa, KaK, HanpuMep, To, 4TO OH He TpebyeT noaro-
TOBKY MaLMeHTa, MOXeT MHOTOKpaTHO NMOBTOPATLCA B JIH00bIX
YCNOBUSIX, HE MPUYMHAET MaLMEHTY 3HAUMMOTO AUCKOMbopTa.
A6conioTHbIX MPOTUBOMOKa3aHMin ons nposefeHust Y3 Her,
KpoMe 0TKa3a MaLMeHTa OT UCCNeA0BaHus.

lpenmywiectBoM Y3U Takke sBNAeTcA BbisBNEHME BO
BpPeMS WUCCNEeLOBaHUS MECTHOM 00Ne3HEHHOCTH, KOTopas
MOXXET MOBbICUTb TOYHOCTb AMarHocTuku [16]. 310 ocobeH-
HO aKTyasibHO, KOrfa MauWeHT NocTynaeT Ha UCCrefoBaHWe
«C Konec» 6e3 Kakux-nmbo faHHbIX. KpoMe Toro, nof KOHT-
poneM Y3 B pexvMe peanbHOr0 BpeEMEHW BO3MOXHO Bbl-
MOJIHEHWE MHTEPBEHLMOHHBIX npoueayp [16].

B uenom Metogmka Y3M v npusHaku OA B pexume pe-
anbHOro BpEMEHW MPEeTepneny JINWb HEe3HAUUTESbHYH 3BO-
mouno. OcHoBHbIM apceHanoM Y3W ocTaetcs BBefeHHoe
ewle B 1986 r. rpanynpoBaHHoe KomnpeccuoHHoe Y3 B pe-
anbHOM BpeMeHu, obriajatollee NpPeBOCXOLHOW Creunduy-
HOCTb0. Ha cerofHALWHMIA AeHb eauHUYHbI cooblleHns 06
WUCMoMb30BaHMU B Y/bTPa3ByKoBomn auarHoctuke OA anacTo-
rpadum, KoHTpacTHoro ycunenus [17].

HecmoTps Ha passutue MeToamk Y3WM c ynydyweHuem
KOHTPACTHOCTW, MPOCTPAHCTBEHHOTO M BPEMEHHOTO pa3pe-
LUeHus, orpaHuyenmns B amarHoctuke OA npu Y3U npexHue:
TPYAHOCTb BU3yanu3aLuu anneHamMKea y NaLumeHToB C OXuU-
PeHUEM, METEOPU3MOM, aTUMUYHBIM PACMOSIOKEHNEM ammMeH-
AvKca [3, 16, 17].

[N noBbILeHUs auarHocTuyieckomn TouHocT Y3U npea-
naralT pasfMyHble YCOBEPLUEHCTBOBAHHbIE CTaH4APTU3U-
poBaHHble anroputMbl. K npuMepy, HauaTb CKaHMpOBaHue
B TOYKe DONE3HEHHOCTW, @ 3aTeM PacLUMpUTb 30HY C MUC-
Mo/b30BaHUEM BbLICOKO- M HM3KOYACTOTHOrO AaTumKoB [16].
[lpyrve aBTOpbl NpefJiaraloT HauyaTb CKaHMpOBaHWe BproL-
HOM MOJIOCTM KOHBEKCHBIM AaTumkoM (2-5 MIu), a 3ateM
LienieHanpaBeHHo MCKaTb YepBeobpasHblii OTPOCTOK, MC-
Mosb3ys IMHENHBIN faTyuuK (7,5-14 MIu), opueHTMpYsiCb Ha
TOYKY MaKCHUMarnbHoW bonesHeHHocTU. B Tex cnyyasx, koraa
Bpay He MOXET BW3yanM3upoBaTb anneHAVKC, CeayoLwmMm
LUaroM JOMKeH ObiTb MOMCK KOCBEHHbIX COHOrpatmyecKux
npusHakos OA [3].
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DISCUSSION

Chang S.T. et al. npeanaratoT TpexatanHbIi anropuT™ npu
Y3W, cyTb KOTOpOro 3aK/4aeTca B TOM, YTO, EC/W anmneH-
LVIKC He BM3YaNin3upyeTcs B MOJIOXEHWM NaLMeHTa Niexa Ha
CMWHe, MOCNEAHEro pacnonaralT fog, YrioM 45° Ha neBoM
BOKY 1 CKaHMPYKT B KOPOHApHOW MIOCKOCTM Yepe3 MpaBblil
BoK napannenbHo noscHUYHoM MblwwLie [18]. Ecim annenamnke
BCE PaBHO He WMAEHTU(UUMPOBAH, TO MPOBOAUTCA MOBTOP-
HOE CKaHMPOBaHME Ha CrMHE C YNyYLLIEHHBIM aKyCTUYECKUM
OKHOM, BO3HMKAIOLLMM B pe3ynibTaTe NepeMeLLeHNs KULLKU.
[ns npoBegeHus 3TOro anroput™a CreuManucty, NpoBo-
Aswemy Y3W, no gaHHbIM aBTOpoB, NoTpeboBanock fonon-
HuTenbHoe BpeMs (Koo 5—10 MMH), HO NpK 3TOM CHU3U-
nacb yactoTa nocnefytouero ucnonb3oBanusa KT. YacTota
BM3yanM3aumu anneHgukca yeenuumnach ¢ 31,0 go 52,5 %
Yy BCEX NaLMeHTOB, a ucnonb3oBanue KT chmusmnock ¢ 31,3 go
17,7 %, Npu 3TOM CTATUCTMYECKU 3HAYMMbIE U3MEHEHUS DbIN
04eBMAHbI KaK Yy AeTen, TaK 1y B3pocnbix [18].

KOMINbIOTEPHAS TOMOIPA®UA

KT cuutaetcsa 30n0TbiM CTaHLapTOM 06cnefoBaHus na-
LMeHTOB € nofo3peHneM Ha OA 13-3a ee BbICOKOW YyBCTBU-
TENIHOCTU U CMELMGOUYHOCTM U 3HAUUTENIBHO NPEBOCXOAMUT
Y3W y naumeHTOB C aTMMUYHOW KIIMHWYECKOW KapTWUHOM
1 nopo3peHneM Ha nepdopauumto [3, 5, 13, 16]. KT ocobeHHo
nonesHa ANs BbISIBIEHUS aNbTepPHATMBHbLIX AMArHO30B Npy
nogo3penun Ha OA, MOCKONbKY NO3BONISET BU3Yanu3npoBaTh
aHaTOMMYecKWe CTPYKTYpbI, TpyAHoLoCTynHble npu Y3W, Ha-
npumep 3abpioLLMHHOE NPOCTPaHCTBO.

OCHOBHbIMM OrpaHWMYMBalOLLMMM (haKTOpaMKM UCMONb30-
BaHuA KT ABNAKOTCA PUCKM, CBA3AHHBIE C MOHM3MPYHOLLMM
WU3/Ty4eHNEeM 1 BBEAEHUEM KOHTPACTHOrO BELLECTBa.

Hanbonee obcyxaaeMblii puUCK, CBA3aHHBIN C MOHU3UPYHO-
LLUMM M3My4eHneM, — 3T0, Be3yCnoBHO, PUCK MOXKU3HEHHOIO
pa3BuUTUs paka. B nuTepatype BbicKa3biBalTCa Npegmnono-
JKEHMA, YTO YacToTa 3/10KaYecTBEHHbIX HOBOOOPa30BaHmii
y 1 u3 Kaxabix 500 nauneHToB CBA3aHa C 00/1y4eHNeM, no-
nyyeHHbiM npu KT B MonopoM Bo3pacte [19]. Takke ecTb
npeanonoxenus, 4to B byaywem 2 % cnyyaeB paka byayt
BbI3BaHbI TOJTbKO BO3JECTBUEM MOHWU3UPYIOLLETO M3MYYEHMS,
nonyyenHoro npu KT [5, 13].

Ecnn npegnonoxutb, YTo KaHLEpPOreHHbI pUCK s oT-
AEeNbHOro NauMeHTa o4eHb Man, TO PUCK, NPOrHO3UpYeMblid
ANS NONyNsALMKM, MOXET NpeACcTaBnATb coboii peanbHbIA pUCK
pa3BuTMs paka. [lo MHeHW0 aBTOpOB, 06ECNOKOEHHOCTb OC-
HOBaHa Ha CNejyloLmX 3NULEMUONOTMYECKUX 3HAHUSX.
Bo-nepBbix, OrpOMHOE KONMYECTBO NaLMEHTOB BO BCEM MUpE
nonsepraetca KT npu nofo3peHun Ha OA 13-3a BbICOKOIA 3a-
boneBaeMocTV M NOMYNAPHOCTM 3TOr0 MeTofa. Bo-BTopbix,
cpeau nauMeHToB, nofsepriumxcs Bosgenctsuio KT, uncno
TeX, Y KOro OKa3blBaeTCsl HOPMasibHbIN anneHAMKC, 3Haum-
Te/NbHO NPEBbILIAET YACO MALMUEHTOB C NOATBEPHAEHHBIM OA.
B-TpeTbyx, 3HauMTENbHAA YaCTb MALMEHTOB C NOAO3PEHUEM
Ha OA — 370 NoApoCTKW M Monofble NAK, Hanbonee yA3-
BUMbIA KOHTUHIEHT [15].
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MMeHHO 3T0 NpUBENO K NOMbITKaM CHU3MTb BO3LEHCTBUE
usnyyenus npu KT, ncnonb3yemoi ans AMarHocTuKH, B YacT-
Hoctn OA. MHorouncneHHble NpeanoeHHbIe MyTW CHUMKEHUS
[03bl paguaunoHHoro Bosgenctsus npu KT MoxHO paspe-
NUTb Ha fBe rpynnbl. [lepBas U3 HUX CBA3aHa C TEXHOMOMM-
UECKUM MPOrpeccoM, BTOpas — C YCOBEPLUEHCTBOBAHUEM
METOLMKU UCCNeL0BaHNS.

WccnenoBaHuii No AMarHoCTUHECKOM TOYHOCTU HU3KOLL0-
30Bou KT npu OA HepocTtaTouHo. HekoTopble aBTopbI FOBOPST
0 TOM, 4To HM3Kogo30Bas KT MoxeT obecneunTb BbICOKYIO
AMarHoCTUYecKyl 3Q(MEeKTUBHOCTb NPU CHUKEHUU Ny4eBO
Harpysku [16]. B uccnegosanu Bom W.J. et al., cpaBHuBato-
LLIeM HM3K0A030BYH0 M cTaHfapTHyt KT, He bbino obHapy-
YEHO cyLlecTBeHHbIX pasnuuunid [11]. MofobHble pesynbTaThl
nonyyeHbl Kim H.Y. et al., Ho B AaHHoI4 cTaTbe aBTOPbI Npef-
MnonarakT, YTO OTCYTCTBME PasHULbI Mexay NoArpynnamu
MOXeT bbITb 00yCNOBNEHO TEM, YTO BOMBLUMHCTBO MaLMEH-
TOB MMENIN HeJOCTaTOuHBIA UM HOPManbHbI BEC U TONBKO
17 % — u3bbITOYHbIA. ABTOPBI HAacTaMBalOT Ha HeobxoanMMo-
CTW [anbHeWLLIMX UCCNeL0BaHMIA C y4acTeM bosbLuero yucna
MaLMEHTOB C M3ObITOYHBLIM BECOM AJ1S CPAaBHEHUS HU3KOL0-
30B0¥ K cTaHaapTHoi KT B anarHoctuke OA [20]. Huskogo-
30Bast KT 6e3 KoHTpacTupoBaHus TaK e 3eKTUBHA, Kak
u ctaHpaptHasa KT ¢ KOHTpacTUpoBaHWEM A BbISIBIEHWA
npusHakoB OA [3]. HekoTopble uccnepoBaTenu HacTauBaloT
Ha npUMeHeHU HW3Ko[030B0i KT Npu OKasaHUM HEOTNOX-
Hoi nomoluy. OpHaKo BHefpeHue HU3Kopo3o0Boi KT npouc-
XOOMT Me[JIEHHO M3-3a 06eCNOKOEHHOCTU Bpayeil HU3KUM
KauyecTBOM M300paeHuid, YTO MOXKET MPUBECTU K OLUMBOY-
HoMy amarHo3y [15]. Mepycanumckoe pykosopctee WSES ot
2020 r. no pmarHocTuke U nevenmto OA pekomeHayeT y na-
LMeHTOB ¢ nogo3peHneM Ha OA u oTpuuaTensHbIMU pesynb-
Tatamu Y3W ncnonb3osatb HU3KoA030BY0 KT ¢ KOHTpPaCTHbIM
YCUNIEHUEM BMECTO CTaHAapTHO [6].

Mpn nposepeHnu KT ans cHMKeHWs [03bl peKOMeHIy-
eTCA TaKXKe yMeHblUeHWe 30Hbl cKaHupoBaHua [2]. C 3ton
Lenblo NpeAnaralT KUcnonb3oBatb (okycupoBaHHylo KT.
B 0630pe Tarulli M. et al. nokasaHo, 4To HeKOTOpble aBTOPbI
MULWYT 0 AocTueHun dyectutensHoctn 100, cneumduyHo-
ctv 95 % u TouHoct 98 % [7]. [pyrue, HanpoTuB, nonarator,
4To Mcnosb3oBaHue (okrycupoBaHHoM KT MoxeT npuBecTy
K MpONycKy anbTepHaTUBHbIX [MarHO30B 3a Mpejenamu
nons ckaHupoBaHus. WccnepoBaHue cammx aBTOpOB Mo-
Kasano, uto dokycupoBaHHas KT c BHYTpUBEHHBIM U nepo-
PaNbHbIM KOHTPAcTUPOBaHWEM WMEET BbICOKYH AWarHoCTU-
YECKYI0 TOYHOCTb C YYBCTBUTENBHOCTBIO U CNELMBUYHOCTbH
100 % [7].

Mpu npoBepeHun yprentHoro KT-uccnepoBaHus BaxHa
3KOHOMMS BPEMEHM, 3aTPA4eHHOr0 Ha CKaHWPOBaHME U WH-
TepnpeTaumto n3obpaxenuin. KT ¢ BHYTPMBEHHBIM KOHTpa-
CTUpoBaHWeM bonee 3aTpaTHa no BpeMeHM. TaKKe HUKTO He
CTaHeT CMopuTb, YTO MHTEpNpeTaums 04HOM (asbl UK MHO-
ecTBa (a3 noTpebyeT pasHOro BpeMeHM.

B MupoBoii NuTepaType 3a BCH UCTOPUK UCMOMb30BaHUA
KT B amarHoctvke OA oTMevanocb pasHoobpasue Bbibopa




HVICKYCCM

cnocoba KOHTPaCTUpOBaHUSA, BKITOYAs TONIbKO NepopasibHoe,
nepopanbHOe M TpaHCpeKTanbHOe, @ TaKKe nepopabHoe
W BHYTPMBEHHOE KOHTPACTMPOBaHMe.

Mpononxaetcs auckyccus BoobLue o LenecoobpasHocTy
MCMOMb30BaHUs KOHTPACTHOrO BelecTBa B auarHocTuke OA.
370 aKTyanbHo Ans NaUMEHTOB, KOTOPLIM NPOTMBOMOKA3aHl
ioacoaepallme KOHTPaCcTHbIE BELLECTBA B CBA3W C U3BECT-
HOW anneprueil Ha HUX, NOYEYHOW HEeAO0CTaTOYHOCTBH UK
runeptpeosoM [3, 21]. [Ina Takux naumeHTOB NpesnoyTh-
TeNbHbIM ABASETCA UCMONb30BaHMe HaTuBHOM KT (6e3 BHy-
TPUBEHHOTO BBEAEHWS KOHTPACTHOro BeLLeCTBa), MOCKOSb-
Ky 3HAQUMMBIX Pa3fn4Min AMarHOCTUYeCKon 3hdeEKTUBHOCTM
HaTMBHOW M KOHTPACTHO-YCUNIEHHOM (C BHYTPUBEHHBIM BBeE-
LEHUEM KOHTPACTHOr0 BeLLeCTBa) UM KOMOMHMPOBAHHOM
KT (HaTvBHOIi + ycuneHHon) B amarHoctuke OA U B moucke
anbTepHaTUBHbIX AMArHO30B B Hay4HbIX UCCIEL0BAHUAX He
obHapyxeHo. Tak, no aaHHeIM Eurboonyanun K. et al., npu
HatnBHOM KT v KT ¢ KOHTPaCTHBIM YCUNEHUEM B IMArHOCTUKE
OA uyBCTBMTENBHOCTB M cneumduyHOCTL Konebanmck ot 80,7
0o 87,7 % v ot 80,7 no 86,7 % [21].

Rait J.S. et al. B cBoEM wuccnepoBaHWM npULL-
M K BbIBOAY,

YyTo ONTMManbHO J5Mbo 0TCyTCTBUE
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npegonepauMoHHOi BU3yanu3aumm, nnbo bBeckoHTpacT-
Hoe KT-uccnepoBanue xuBoTa M Tasa, obecneuusatoLLee
CHWXEHWE MOHM3MPYIOLLEro W3JTy4eHUs U OTCYTCTBUE He-
(pOTOKCMYHBIX KOHTPACTHbIX BELLECTB [JI BU3yanu3auuu
annexgukca [14].

B Hawwm aHM Hambonee yacTo UCMONb3YeMbIM NPOTOKONIOM
aBnsieTcs HatueHas KT xuBOTa M Tasa C NOCNEAYHLWMM BHY-
TPUBEHHLIM BBEAEHWEM KOHTPACTHOTO BELLECTBA U (MHOrAa)
nepopasibHbIM KOHTpacTMpoBaHWeM. PekoMeHayeTcs UCMofb-
30BaTb 0iHO(ha3HOe, a He MHOrodasHoe CKaHMpoBaHue, YTOObI
n3bexatb Noboi gononHuTenbHoi Ao3bl [21]. Hanbonee uH-
(hopMaTMBHOM NS OLIEHKY ABNSETCSA NOPTOBEHO3Has dasa [3]
(puc. 1, a—e).

B nocnepHue roabl NosBUNKUCH AaHHblE O [BYX3HEpre-
Tnyeckoi KT, KoTopas ynydluaeT KauyecTBEHHYH U Konuue-
CTBEHHYI0 OLIEHKY CTEHKM KULLEYHMKA C BO3MOXHOCTbI0 BU3Y-
anu3aLym TOHKWX Pasnnumin B KOHTPacTUPOBaHWM CAIM3UCTON
060104KM, YTO MOBLILIAET BbISBIEHNE PaHHEN WULLIEMUM KN-
LUeYHMKa, ocTporo Bocnanewus. Lev-Cohain N. et al. noka-
3anu, yto bnaroaaps aToM TEXHONOTWM YNTyYLLMAACh CyObeK-
TMBHas OLEHKa YCWUIEHUs CTEHOK YepBeobpasHoro oTpocTka
MpW 0CTPOM Bocnanexum [22].

Puc. 1. Ha KT-u3o6paeHunsx B aKCWanbHOW MIOCKOCTU B HaTUBHYIO (a, 2), apTepuanbHyto (6, d), NOPTOBEHO3HYIO (8, e) ha3bl Ha ABYX

YPOBHSAX [A€MOHCTPUPYETCS HAKOMJEHUe KOHTPACTHOrO BELLEeCTBa CTEHKaMM anmneHAMKYNApHOro OTPOCTKa (CTpesnika) B pasHble MOCTKOH-
TpacTHble (ha3bl B CPaBHEHWM C HaTMBHOI. B mpocBeTe anneHAMKca Ha QOHe KMOKOCTHOTO COAEPIKMMOr0 BU3yanusupyetcs dexonut

(NYHKTUpHas cTpeska)

Fig. 1. CT images in the axial plane in the native phase (a, 2), arterial phase (6, d), portovenous phase (s, e) at two levels demonstrate
the accumulation of contrast agent by the walls of the appendicular process (arrow) in different post-contrast phases in comparison with

the native. In the lumen of the appendix, fecal matter is visualized against the background of liquid contents (dotted arrow)
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BU3YAJTU3ALIMOHHBIE MPU3HAKW OA

HesaBucumo oT ucnonb3yemoro MeToAa BU3yanusaumm
npusHaku OA MOXHO pasfenuTb Ha MpsSMbIE U KOCBEHHBIE.
lepBble BK/OYAKOT YBENIMYEHWE AMaMeTpa anneHuKca
n yTonweHue cteHoK. KoceHHble mpusHaku OA cBsizaHbl
C W3MEHEHWSIMM B MPOCBETE anMeHAMKCa M MPUIEKALLUX
MSAFKWX TKaHAX, aHaTOMUYECKUX CTpyKTypax [3, 16].

[lnameTp anneHamKca cyMMapHO NpefCcTaBeH COLEpPXM-
MbIM U CTeHKaMK anneHgukca. lpu HatueHoi KT He Bcerga
yaaetca ouddepeHUMpoBaTh CTEHKM OT COLEPMKUMOro, He-
06x0aMMo BBe[leHMEe KOHTPAcTHOro BeLLecTBa (puc. 2), B To
BpeMS# KaK Mpu BbiCOKoYacToTHOM Y3U Bo3moxHoO audde-
PEHLMPOBaTL C/IOM CTEHKM anmneHAMKca, Hambonee uHboOp-
MaTMBEH Cpe3 Mo KOpOTKOM ocu oTpocTka (puc. 3, a, 6).
Bo BceX MCTOYHMKax YTOMLLEHMEM CTEHOK anneHAMKca
cuuTaeTca TonwmHa 6onee 2 Mm. Tonbko npu Y3W Bo3-
MOJHO OMpefeNnTb HEeCKUMaeMoCTb MPU KOMMpeccuu
anneHAmMKea, YTO SBASETCA BAXHbIM MPU3HAKOM OCTPOro
BocnaneHus [18].

Vol.43(1) 2024
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HeopHO3HaUHO MHEHME N0 NOBOAY YMC/I0BOr0 NOKa3aTens
yBENMYEHUs AnaMeTpa. TpagMLMOHHBIM NMOPOroBLIM 3Haue-
HWeM LIS BU3yanmM3aumnoHHow amarHoctuku OA (Y3W, KT, MPT)
ABNsAeTca amameTp 6—7 MM (puc. 4) [3, 16, 19].

OTAenbHble aBTOpbl PEKOMEHAYIOT UCMOJb30BaTh NOPOro-
Bbl1 AnameTtp 9,25 MM, onupascb Ha NPOBEAEHHBIN aHanu3
nuTepaTypbl M 000CHOBbIBas 3TO TEM, YTO [MAMETP HOp-
MaJibHOro anneHAMKca MOXeT cocTaBnATb bonee 6 MM [14].
B 2015 . Trout A.T. et al. coobiumnm o bonee BbICOKOI TOY-
HOCTM TpexKaTeropuasnbHOW WHTepnpeTauMu AuaMeTpa an-
neHamkca npu Y3 B onarHoctuke OA y peTeid, yeM Tpaau-
LIMOHHOE NoporoBoe 3HaveHue 6 MM [23]. Mo ux aaHHbIM, OA
npucyTcTBoBan B 2,6, 65 1 96 % cooTBETCTBEHHO NpK Auame-
Tpax anneHamKca 4o 6 MM, oT 6 10 8 1 cebilwe 8 MM. ABTophI
CTaTby cumTaloT, uTo AnarHo3 OA He cnefyeT CTaBUTb TOJbKO
Ha 0CHOBaHWM AMaMeTpa, MOCKOJIbKY 3TO NPUBELET K JIOXKHO-
NOJIOXMTENbHBIM pe3ynbTaTaM (puc. 5, a, 6) [23].

lpocBeT anneHAUKca MOKET pacLLMPSTLCA 3a CHET HEOAHO-
POAHOr0 BHYTPEHHEr0 CoAepuMoro bes Hanmuus (puc. 6, a, 2)
WM ¢ npucyTcTBueM (puc. 6, 6, 8, 0, €) anneHaMKonMTA.

Puc. 2. KT-u306paeHuns B akCanbHOM MIOCKOCTU B HaTUBHYHO (a), apTepuanbHyto (6), NOpTOBEHO3HYIO (8) dasbl LeMOHCTpUpYIOT (6, 8)
HaKoMeHWe KOHTPACTHOrO BELLECTBA CTEHKOM anmneHAMKYNSPHOro 0TPOCTKa (CTpesika) ¢ bosee YeTkon AU depeHLMPOBKOI CTEHOK OT CO-

[LepXMMOoro B npoceeTe anneHanKca (I'IYHKTI/IpHaFI CTpEJ'IKa)

Fig. 2. CT images in the axial plane in the native phase (a), arterial phase (6), portovenous phase (8) demonstrate (6, 8) the accumulation
of contrast agent by the wall of the appendicular process (arrow) with a clearer differentiation of the walls from the contents in the lumen

of the appendix (dotted arrow)

Puc. 3. CoHorpaMMbl BocnasieHHOro anneHamnKca (CTpenku) B B-pexume no KopoTKoi (a) U AnmHHOM (6) ocaM
Fig. 3. Sonograms of the inflamed appendix (arrows) in B-mode on the short axis (@) and on the long axis (6)
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Puc. 4. KT-n3o0bpaxkeHns aByx MauMeHTOB C OCTPbIM anneHAMLMTOM BO (DPOHTANbHOM MIOCKOCTU B HAaTUBHYI0 dasy C yKasaHWeM aua-
METpOB anmneHAMKYNAPHbIX OTPOCTKOB

Fig. 4. CT images of two patients with acute appendicitis in the frontal plane in the native phase, indicating the diameters of the appen-
dicular processes

Puc. 5. KT-u306paxenus Bo GpoHTasbHOM NIOCKOCTU B HaTUBHYIO a3y (a, 6) HOpManbHOro anneHAMKYNAPHOTO OTPOCTKA C AMAMETPOM
8,09 MM 1 coaepKalLMM Ny3blpbKM ra3a (CTpesky) 6e3 KIMHUYECKUX NpU3HAKOB OCTPOro anneHanuuTa

Fig. 5. CT images in the frontal plane in the native phase (a, 6) of a normal appendicular process with a diameter of 8,09 mm and contain-
ing gas bubbles (arrows) without clinical signs of acute appendicitis

Puc. 6. CoHorpamMMbl B B-pexxvMe no AsMHHOM ocy anneHankcoB (a—e), KT-n306paxeHus B akcuanbHO MOCKOCTY B HaTUBHYHO (asy (2—e)
TOJBKO C KMAKOCTHBIM COAEPKUMBIM B anneHamKee (g, 2), C eAMHUYHBIM anneHamKonuToM (6, d), C MHOXEeCTBEHHBIMM anneHAMKOUTaMM (8, e).
AnneHAMKoNUTbI yKasaHbl CTPESIKaMu

Fig. 6. Sonograms in B-mode along the long axis of appendixes (a—8), CT images in the axial plane in the native phase (2—e) only with liquid
contents in the appendix (g, 2), with a single appendicolitis (6, d), with multiple appendicolitis (8, e). Appendicolites are indicated by arrows
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Puc. 7. KT-u306paxeHus Bo GppoHTanbHOM (a) M B caruTTanbHoii (6) NIOCKOCTAX B HaTUBHYHO (a3y: BOKPYr anmneHAMKYNSPHOro 0TPOCTKa
(CTPenKy) TAXKMUCTOE YNIOTHEHWE XUPOBOM KieTyaTKW. Kynon cnenoii KULWKKM (MyHKTUpHas CTpesika)
Fig. 7. CT images in the frontal (a) and sagittal (b) planes in the native phase: around the appendicular process (arrows) there is a heavy

thickening of adipose tissue. Dome of the cecum (dotted arrow)

Puc. 8. CoHorpaMMbl B B-pexkuMe (a — NpofosibHbliA CKaH anneHAMKCa; 6 — nonepeyHbli CKaH anneHamkea). BocnaneHHbli anneHanKe
(CTpesiKuM) OKpy)KeH BOCMaieHHOM KMPOBOM TKaHbIO D0/ee BbICOKOI 3X0reHHOCTH
Fig. 8. B-mode sonograms (¢ — longitudinal scan of the appendix; 6 — transverse scan of the appendix). The inflamed appendix (arrows)

is surrounded by inflamed adipose tissue of higher echogenicity

[lpyrve KocBeHHble npu3Haku OA: oTeK nepuanneHanKynsp-
HOM »KMpoBOW Knetyatku (puc. 7, a, 6; 8, a, 6); yToniieHue
33 CYET OTeKa Mpunexallen CTeHKU Kuwku (puc. 9, a-2);
pacLUMpeHu e MPOCBeTa KULLKK 3a CYET rasa AW KUOKOCTH
C ocnabneHHo NepucTanbTUKOW; nepuanneHauKynspHoe
YKMOKOCTHOE cKonneHne unu abeuecc (puc. 10, a, 6); nuMdo-
afieHonatus (puc. 11, a); abaoMuHanbHbIN BbINOT (puc. 11, 2)
(3, 16, 18].

Take K KOCBEHHbIM npu3HakaM OA MOXHO OTHeCTM
rMnepBacKynspu3aLmio CTEHOK anneHamMKca. 3T0T MpusHaK
3aBucuT oT dopmbl OA M MOXKeT 0TCYTCTBOBATb MpU raHrpe-
HO3HOM (opMe.

BaHbIM (haKTOpOM ycnexa KOHCEpPBATUBHOIO JieYeHUs
ABNAETCA 0TOOP MALMEHTOB C HEOC/OXKHEHHbIM U OCNOX-
HeHHbIM OA. CormacHo MMeKLIMMCA B HacTosLlee Bpems
paHHbiM, Y3WU, KT, MPT unn koMouHaums Y3U n KT uMetot
orpaHuyeHus B auddepeHUMaLMM OCNOXKHEHHOTO U He-
ocnoxHenHoro OA [11]. B uccnegosatmm Wu J. et al. npu
cpaBHeHuu Y3U v KT npu pasnuunbix Tunax OA, BrJlovas
KaTapasibHbIi, THOMHBIN U FaHTPeHO3HbI anneHaMUmMT, 0bHa-
PYXWIK, 4TO YacToTa BbisBneHus Tpex Tunos OA coctaBuna
npu Y311 81,8, 86,0 n 90,9 % cooteetctBeHHo 1 npu KT 60,0,
92,6 1 100 % [16].
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B cuctematnyeckoM 063ope u MetaaHanmse Kim H.Y.
et al. y naumeHToB ¢ nopo3penHneM Ha anneHauumt npu KT
onsg anddepeHUMaUmMn 0CNOKHEHHOTO U HEOCTOXHEHHOMO
0A 6bino BoigeneHo 10 nHdopmatmBHbIX KT-npusHakos,
BKUItouas: 1) nedeKT ycuneHus CTEHKM anneHAmnKCa; 2) BHe-
MPOCBETHbIN ras; 3) BHYTPUNPOCBETHBLIN ras; 4) ynnoTHeHWe
nepuanneHanKyNApHON KUPOBOW KneTyaTku; 5) abcuecc;
6) cKonneHwe nepuanneHAMKYNspPHONA XUAKOCTH; 7) BHe-
NPOCBETHbI anneHAUKONNT; 8) BHYTPUNPOCBETHbINA anneH-
ovkonut; 9) acumt; 10) KuweyHylo HenpoxoaumocTb [10].
NHdopmMaTuBHble xapakTepuctukn 9 KT-npusHakoB ume-
nn 06yl TeHAEHUMI0 NPOSBAATL OTHOCUTENBHO BHICOKYH
CneumdUYHOCTb, HO HU3KYI0 YyBCTBUTENBHOCTb, 33 UCKJIIO-
YEHWUEM YNIOTHEHNSA NepuanneHANKYNSPHON UPOBOM THaHU
¢ yyBcTBUTENbLHOCTLIO 6onee 90 %, HO HU3KOI cneunduyHo-
ctoto — 40 %. [ledeKT ycuneHus CTeHKM anneHaumKca bbin
eOWHCTBEHHBIM NMPU3HAKOM C yMepEHHON YyBCTBUTENIHOCTHIO
(59 %) w BbicoKoi creunduyHocTbio (96 %). 0bobwas pe-
3ynbTaThl MeTaaHanM3a, aBTopbl 3akiuunu, uto u3 10 uH-
(hopmaTuBHbIX KT-npu3HakoB ocnoxHeHHoro OA ynnoTHeHWe
nepuanneHauKyNAPHON XUPOBOM KIeTYaTKN U BedeKT ycu-
NeHMs CTEHKU anneHAMKCa NoKa3ank HaubobLLyo YyBCTBM-
TeNbHOCTb, B TO BPEMS KaK BHEMPOCBETHBIA anmneHAUKOMNT,
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Puc. 9. Ha HatBHbIX KT-TOMOrpammax B aKcuanbHoii (a) v GpoHTanbHoiA (6) NNOCKOCTSX M COOTBETCTBYIOLLMX COHOrpaMMaXx (8, 2) BU3ya-
NM3NpYeTCS anneHAMKC (CTEHKM TONLLMHOI 4 MM, B NpocBeTe (40 6 MM) HEOJHOPOLHOE COAEPKUMOE) (CTPesiKa) C 0TEKOM CTEHOK Crenoit
KULWKK (MyHKTUPHas CTpenika). Mpunexallasn xupoBas KieT4aTka 6e3 BULUMBIX U3MEHEeHMUil

Fig. 9. On native CT-tomograms in the axial (a) and frontal (6) planes and corresponding sonograms (8, 2), the appendix is visualized
(walls & mm thick, in the lumen (up to 6 mm) heterogeneous contents) (arrow) with edema of the walls of the cecum (dotted arrow).
Adjacent adipose tissue without visible changes

Puc. 10. Ha HatuBHbIx KT-TOMOrpaMMax B aKcMasbHOM MAOCKOCTY BU3yanmuaupyeTcs abelecc (CTpesika) ¢ HepasinumMMbIM Ha ero doHe
BOCMaNeHHbIM anneHAMKCOM. Kynon cnenoi KUK (MyHKTUPHas CTpenka)

Fig. 10. On native CT scans, an abscess (arrow) is visualized in the axial plane with an inflamed appendix indistinguishable against its
background. Dome of the cecum (dotted arrow)

abcuecc 1 BHENpOCBETHbIN ra3 NoKasanu Hambonee BbICOKYO 0T OLEHKU BeposTHOCTM OA NpuBENO K CHUMKEHUIO cneLmduy-
cneundunyHoCTb. ABTOPbI MPEANOXUIM paccMaTpuBaTb Ha-  HOCTU. Hanpumep, Takue NpeauKTOpbI, KaK BHYTPMNPOCBET-
NK4ve Ntoboro M3 NepeyncieHHbIX NPU3HAKOB KaK MPeANKTOp  HbliA a3 (puc. 5, a, 6) KM BHYTPMNPOCBETHBIA anneHANKo-
ocnoxHenHoro OA [10]. JMT MOTyT HabmoaaTbcs U B HOpManbHOM anneHamkce [20].

OpHaKo B MO3[HEM OTYeTe 3TWX e aBTOpOB KpuTepuid  M3BecTHo, 4To QeKonuTbl MoryT BbiTb 0BHapyHeHbl B HOp-
«noboi u3 10 Mpu3HaKoB» NpefsiaraeTca UCMoNb30BaTb TONlb-  MaNlbHOM anneHAuKee 6e3 BU3yanm3auMoHHBIX W rucTona-
KO Npu Hanmumm npambix npusHakos KT OA [20]. NpumeHeHne  TONOrMYeCKUX NpuU3HaKoB Bocnanenus [2, 14] (puc. 12, a, 6).
KpuTepus Jitoboro 13 10 NpU3HaKOB K NaLmMeHTaM He3aBucuMo  [lpyre aBTOpbl CHMTAIOT, YTO anMeHAMKONUTbI CBA3aHbI
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Puc. 11. HatusHble KT-ToMorpaMMbl B aKcuanbHoi naockocti. OCTpbId anneHAUUMT C peakTUBHOM perMoHapHon nuMdboaseHonatmen
(g, cTpenika), OTEKOM MpUneKaLLelt XKUpoBoii Knetyatku (6, CTPesika), C Ha/MuMeM anmneHAUKONUTOB (8, CTPESIKM), YTOSLLEHWEM CTEHOK
C/Ienon KULLK (8, MyHKTUPHas CTpesika), Manoro abaoMMHaNbLHOro BhINoTa (2, CTpeska)

Fig. 11. Native CT-tomograms in the axial plane. Acute appendicitis with reactive regional lymphadenopathy (a, arrow), edema of the
adjacent adipose tissue (6, arrow), with the presence of appendicolitis (8, arrow), thickening of the walls of the cecum (s, dotted arrow),
small abdominal effusion (2, arrow)

6

Puc. 12. KT-u3o06paxeHus Bo dpoHTasbHON (a) U akcuanbHom (6) nnockocTax B aptepuanbHylo dasy. Mpu KT-aHrnorpadmm cnyyaito
BbIABJIEH aNMeHAMKONNUT B YCTbe anmneHAUKYIAPHOTo 0TPOCTKA (CTPESIKM) C YBeMYeHWeM avaMeTpa anneHamkca Ao 10 MM, 6e3 KIMHUKo-
nabopaTopHbIX AaHHbIX 3a 0CTpoe BocnaneHue. Kynon crienoi KULWKK (@, MyHKTUPHasA CTpesKa)

Fig. 12. CT images in the frontal (a) and axial (6) planes in the arterial phase. CT angiography accidentally revealed appendicolitis at the
mouth of the appendicular process (arrows) with an increase in the diameter of the appendix to 10mm, without clinical and laboratory
data for acute inflammation. The dome of the cecum (a, dotted arrow)

c bonee BbICOKOW YacToToM nepdopaunii, 1 npeanonarawT
YBE/NMYEHNEe YacTOThl HeYAay KOHCepBaTUBHON aHTMOMOTUKO-
Tepanuu HeocnoxHeHHoro OA 13-3a Toro, YTo anneHaUKoAUT
C/TYXKUT 04aroM MpOJOIKALLENCs UM peLmamBUpYyroLLelt
nHpekumm [2, 24]. Mo AaHHBIM WUCCNeA0BaHWN, Y B3pOC/bIX
c noatBepxaeHHbIM OA anneHamkonut Bbin 0BHapyxeH
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B 30—-40 % cnyyaes. [2, 24]. Ranieri D.M. et al. npu KT obHa-
pyunu anneHankonuTsl y 38,7 % (96/248) naumenTos c OA;
y 4,4 % (11/248) anneHanKonuTbl OTCYTCTBOBANM [24].
Hoffmann J.C. et al. npegnaratot HoByto KnaccudmKaumio OA,
OCHOBHOW LeNbl0 KoTopoi sBnsetcs auddepeHumaums
ocnoXHeHHoro OA 0T HEOCNOXKHEHHOT0 Ha OCHOBaHWUM
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Puc. 13. CoHorpaMMbl B B-pexuMe (@ — npoaosibHbIA CKaH anneHauMKea; 6 — nonepeyHbIi CKaH anneHaumKca). BocnaneHHbIN anneHanKe
(cTpenku) ¢ yeTKo AnddepeHLMpyeMbIMIA CTEHKaMM, COLEPKUMbIM B MPOCBETE
Fig. 13. B-mode sonograms (o — longitudinal scan of the appendix; 6 — transverse scan of the appendix). Inflamed appendix (arrows)

with clearly differentiable walls, contents in the lumen

Puc. 14. KT-u306paxeHns Bo (poHTaNIbHON MOCKOCTU B HAaTUBHYIO (@) M MOCTKOHTPACTHyto (6) dasbl: anneHAUKYNAPHbIA OTPOCTOK (CTPEsKM)
yBennyeH (12 MM), CTEHKM YCUNMBAIOTCS, YMEPeHHas UCHEPYEHHOCTb NepuanmneHANKYIAPHON XUPOBOI KNeTYaTKu

Fig. 14. CT images in the frontal plane in the native phase (a) and post-contrast phase (6): the appendicular process (arrows) is enlarged
(12 mm), the walls are strengthened, moderate striation of periappendicular adipose tissue

npenonepaunonHbix n3obpaxennii Y3U u KT [2]. AsTopbl
npeanaratt pasgenutb OA Ha NATb OCHOBHBIX TUMOB:

Tun 0: HopManbHbIN anneHAMKC.

Tun X: anneHAuMKe He BU3yanuaupyeTcs.

Tun 1: oCTpbIit HEOCNOKHEHHDIV anNMNeHANLNT:

1a — norpaHnyHbIi;

16 — dnerMoHo3HbIN.

Tun 2: ocTpbIA OCNOXHEHHBIA anneHauumMT be3 nepdo-
paLum:

2a — TAenan GnerMoHa ¢ 06CTPYKLMel unn Hanuumem
BHEMPOCBETHOMN XWAKOCTY;

26 — raHrpeHo3HbIi.

Tun 3: oCTpbIA OCNOXKHEHHBIVA anneHauUUT ¢ nepdopa-
Len:

Ja — abcuecc unm nceBAoONYXoMb anneHAnKCa;

36 — cBobopgHas nepdopaums.

Mpn norpaHuyHoM OA (Tun 1a), Npy MOpayKeHUM TOMbKO
CM3NCTOM 1 MOACIMU3NUCTON 060/104EK, HE3HAUNTENBHO YBe-
JMYMBaETCA AMaMeTp anneHaukca (6—8 MM) ¢ coxpaHeHnem
cnoeB, be3 KOCBEHHbIX MPU3HaKOB Bocnanenus (puc. 13, a, 6).
Mpu HeocnoxHeHHoM ¢nerMoHo3HoM OA (tun 16) cnou
anneHAMKCca COXPaHEeHbl, pasMbiTbl, AMAMETP YBESINYEH
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(0bbl4HO >8 MM), runepBacKynspu3aLms/yCUNEHNe CTEHOK,
OTCYTCTBME WM MUHUMAJIbHOE KOSIMYECTBO BHEMPOCBETHO
KUOKOCTH, YMEpeHHas rUnepaxoreHHOCTb/UCYEPYEHHOCTb
nepuanneHaMKyNApHOI X1PoBON Knetyatku (puc. 14, a, 6).
OcnoxHeHHbli OA xapakTepusyetcs inbo nepdopaumei
(tmn 3), nMbo oxupaaemoit nepdopaument (tun 2). KniouesbimM
BW3yaNM3aLMOHHLIM MPU3HAKOM 0cnoxHeHHoro OA aBnsioT-
CS BblpaXKEHHbIE M3MEHEHUs NepuanmneHauKyNApPHON TKaHu:
runepaxoreHHocTb Ha Y3W unm Tskuctoe ynnotHeHue Ha KT.
BoipaeHHas, Ho BCe eLLe JIOKan30BaHHas nepuanneHamuKy-
NAPHaN KWAKOCTb UM 06CTPYKLMS HabmoaaeTca npu Tsxe-
nom dnermoHo3HoM OA (tun 2a). laHrpeHosHbIii OA (Tun 26)
XapaKTepU3yeTCs HaNMuMeM MHTPaMypanbHOro rasa u/umm
noTepen 3XOreHHOro NoACM3NCTOro cnos. Hekotopble aBTo-
pbl Knaccupuumpyrot Taxenbin gnermMoHosHbii 0A (Tun 2a)
U Jaxe raHrpeHosHblin OA (Tvn 26) Kak HeocnoxHeHHbIN OA,
NpeLnonoXuTeNbHO NOTOMY, YTO OHM OMPeAEeNSIoT OCNOXKHE-
HUS UCKIIOYMTENBHO No Hannuuto nepdopaumm. Hoffmann J.C.
et al. npeanaratoT KnaccMpuUMpOBaTh 3TW TUMbI KaK 0CI0XK-
HeHHble OA B COOTBETCTBUM C KOHCEHCYCHBIM 3asiBJIEHUEM
EBponeiickon accoumaumuy 3HLOCKOMMUYECKOW XMPYpruu,
OnMpasch Ha MHOMOYMCIIEHHbIE UCCNIE0BaHUA, NOKa3aBLUKX,
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Puc. 15. KT-ToMorpamml (a) B TpeX NIOCKOCTSAX Ha YPOBHE anneHAMKCa C HalMYMEM B HUXKHEN TPETU anneHaMKonuTa (Ha n3obpaxeHunsx
COOTBETCTBYET TOUKE MEPeceyeHus CEKYLLMX NMHMIA) C 0BCTpYKLMEl NMPOCBETa WM pacLUMpEeHMEM MpoCcBeTa Bbille MpensTcTBusA, C OTe-
KOM MepuanmeHAUKyISpHON JMpoBoii KnetyaTku. CoHorpamMbl (6-2) B B-pexkuMe LeMOHCTPUPYIOT anneHAMKONMT, y4acTKU anneHauKca
6e3 pacluMpeHms MpocBeTa U MELLKOBUAHOE pacLuMpeHue Bhille MpensTcTBusA (CTPesika)

Fig. 15. CT-tomograms (a) in three planes at the level of the appendix with the presence of appendicolitis in the lower third (in the images
corresponds to the intersection point of the secant lines) with obstruction of the lumen and expansion of the lumen above the obstacle, with
swelling of the periappendicular fatty tissue. Sonograms (6—2) in B-mode demonstrate appendicolitis and areas of the appendix without
expansion of the lumen and sac-like expansion above the obstacle (arrow)

YTO anneHAUKONNT ¢ 0bCTpyKLmen (puc. 15, a—2), BbpaxkeHHoe
nepuanmneHAnKynsApHoe BOCNasneH1e M raHrpeHa yKasbiBakoT Ha
HeusbexHyto nepdopaumnto [2]. MNepdopaums MoxKeT bbITb Npu-
KpbITOM ¢ abcueccoM (Tvn 3a) unm HeMpUKPLITON co cBoboA-
HOM }KUAKOCTbH, ra30M M rHoeM B bpioLLHoiA nonocTy (Tun 36).
WNHorpa MoxHo 0bHapyuTb nceBRoobpa3oBaHme anneHaMKCa
3a CYeT BOB/IEYEHUS B BOCMA/UTENbHbIN MPOLLECC MPUMEXALLNX
NeTNei TOHKOW UM TONICTON KULLKK, YTO TaKKe NpesCcTaBiseT
coboil iokanusoBaHHyto hopMy nepdopauuu, T. e. TN 3a.

Busyanusaums Bcero anneHauKca, BKIOYasA BEPXYLLKY,
0YeHb BaXKHa, MOCKOJIbKY BOCMANieHUe MOXKET ropaxarb He
MOJHOCTBI0 anneHAMKC. B Takux cnyyasx Heobxoammo nmbo
nostopHoe Y3, nnbo KT, ocobeHHO y NaLMeHTOB C BbICOKUM
puCKoM K cTapLue 40 net [2].

CoBpeMeHHoe neueHmne OA TpebyeT He TONIbKO NPaBUsIbHO-
ro [MarHo3a, Ho M AuddepeHLManbHoN AMArHOCTUKN OCNOK-
HEHHbIX M HeocnoXHeHHbIX GopM OA. MoatoMy cbop aHamHe3a,
K/MHWYeckoe obcnepoBaHue U abopaTopHas OuMarHOCTUKa
LOJKHBI JOMONHATLCA BU3YanM3aUMOHHOW AMarHOCTUKOM.
Tak, Wepycanumckoe pykosoactee WSES ot 2020 r. no aua-
rHoCTMKe M nedennio OA peKoMeHZyeT pyTUHHO MCMONb30-
BaTb KOMBMHALMIO KNMHUYECKUX NapaMeTpoB U Y3U ¢ uenbto
CHWXeEHMA ucnonb3oBaHus KT. MauueHtaM rpynmbl BbICOKOO
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pucka Monoxke 40 neT nepep, AMarHoCTUYECKON W/vunn neyed-
HOM lanapocKonuen pekoMeHaytoT usberatb nposeaerus KT.
3J7a pekoMeHaaumA Bbi3Basia Aebatbl Cpeam KCMEPTOB: OfHM
HaCTaMBaloT Ha He0OX0AMMOCTU PYTUHHOW BU3Yann3aLym ¢ No-
moLubto KT ang Bcex nawumeHTOB BbICOKOrO pUcKa nepes, itoboi
onepaumen, a Apyrue OTCTaMBalOT MPEUMYLLECTBA KIIMHUYE-
CKOM OLLEHKM M CTpaTUdUKALIMM PUCKA M CYMTAIOT UX A0CTATON-
HbIMU AN NPOBeAeHUs nanapockonuu [6]. Bonpoc, ucnonb-
30BaTh /M LOONEPALMOHHYI0 BU3YaNn3aLMio U KaKyt UMEHHO,
1 CeroJHa ocTaetca 6e3 oHO3HaYHOro 0TBETA.

3AKJIOYEHUE

HecMoTpst Ha TO 4TO 3a MmocnefHuWe rofbl TEXHOMOMUM
NPOABMHYNNCL Breped C LUMPOKUM apCeHasioM LOCTYMHbIX
nabopaTopHbIX MapKepoB BOCMaNeHWUst U BU3yainM3aLMOH-
HbIX METOJ0B AMarHocTMKM, ToyHas guarHoctuka OA no-
npexxHeMy npefcTaenset coboii npobnemy. M3onmpoBaHHoe
UCNOSIb30BaHWE TONIbKO KIIMHUYECKMX AaHHbIX, JlabopaTtop-
HbIX MOKa3aTeNien WK BU3yaNM3aUMOHHbIX [aHHbIX HeHa-
JEXHO M He MOXET UCMosib30BaThCA B AuarHoctuke OA.
Ina naumeHta c nopo3speHneM Ha OA ona noBbllLeHMS
TOYHOCTM [MarHOCTUKM, YMEHbLUEHUS OCNOMHEHUA WNH
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UCKITIOYEHNs HeobXOAMMOCTU MOABEPraTb HEHYXKHbIM AMa-
THOCTUYECKUM U NleyebHbIM npoleaypaM HeobxoauM Mysb-
TUAVCLMMIMHAPHBIA U MYNIbTUMOAANBHBIA MOAXOL, C YYETOM
BO3PacTa, Nosa 1 KOHCTUTYLIUM.

AOMNOJHUTENNIbHAA UHOOPMAL A

®uHaHcupoBaHue. OyHaHCMpoBaHWe AaHHO paboThl He Mpo-
BOAMIOC.
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AHHOTALMSA

B ctaTbe onmcaHbl OCHOBHbIE BEXW TPYLO0BOW, HAYYHON W NMeAarornyeckoii AestenbHocTu npodeccopa BukTopa MMaBnosuya
backakoga. [Tocne oKoHYaHUs BoeHHO-MeaMUMHCKOM akagemun v 3awmTel B 1950 1. auccepTaumm Ha COMCKaHWe Y4eHOM CTe-
MeHN KaHAaMaaTa MeAULMHCKMX HayK OH Dbl NPUHAT Ha AOMKHOCTb NpenoaaBaTenia Kadeapsl akyLwepcTBa U TMHEKONOMK,
B 1958 r. Ha3Ha4eH Ha [OMKHOCTbL AoueHTa, B 1970 r. nonyyuun 3BaHue npodeccopa, a B 1974 r. Bo3rnaeun Kadeapy, Ha Ko-
Topon npopabotan go 1984 r. B.IN. backakoB nepBbIM B CTpaHe Haya M3yyaTb 3HAOMETPUOUAHYH D0ONe3Hb. 3TOW CIOXKHOM
MaTosormM NOCBALLEHbI TPW ero MoHorpadum: «3HAoMeTpro3bl» (1966), «KnuHuka n neyeHne sHpometpuosa» (1979, 1990)
U «3HpoMeTpuonaHas bonesHb» (2002). B 1968 r. Ha ocHoBaHWM M3[aHHO MoHorpadum «3HLoMeTpro3bl» B.IN. backakosy
6e3 3aWwmThl auccepTaumm bbina NpUCYKAeHa yueHas cTeneHb LOKTOPA MeAULIMHCKUX HayK. B TeueHne MHorux net BukTop
MaBnoBuY SBACA YNEHOM npe3uanyMa JIeHMHrpafCcKoro aKyLLIepCKO-TMHEKON0rnyecKoro obLLecTsa, AUCCepTaLMOHHBIX CO-
BETOB, pefKonnerum «ypHana akyluepcTBa W XeHckux bonesHen». OH HarpaxaeH opaeHoM KpacHon 3Be3fbl n Mepans-
MU, B TOM umncne «3a boesble 3acnyrM» U «3a nobesy Hag lepmaHueli B Benmkoit OtevecTBeHHoI BorHe 1941-1945 rr.».
B namsat1 coBpeMeHHWKoB npodeccop BukTop MaBnoBuy backakoB ocTancs TanaHTAMBLIM yYeHbIM, NeAaroroM, X1pYprom.
TpyaHo 6bio HaiTH YenoBeKa, bonee HepaBHOLYLLHOMO K NpobneMaM Apyrux. YHeHWKM BCOMWHAIOT ero ¢ OrpOMHbLIM YBa-
YKEHWEM U 60MbLLINM TEMSIOM.

Kniouesble cnosa: backakos BukTop laBnosuy; BoeHHo-MeauUMHCKas akafeMus; Kadeapa aKyLlepcTBa U rTMHEKOoNoruy;
npodeccop; cToNeTHe; 3HA0METPUO3; IHAOMETPUOUAHAA BoNe3Hb; buneil.
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ABSTRACT

The article describes the main milestones in the labor, scientific and pedagogical activities of Professor Viktor Pavlovich
Baskakov, born on November 28, 1923. After graduating from the Military Medical Academy and defending his dissertation for
the degree of Candidate of Medical Sciences in 1950, he was hired as a teacher in the Department of Obstetrics and Gynecology,
in 1958 he was appointed to the position of associate professor, in 1970 he received the title of professor, after which in 1974
he became head of department, where he worked until 1984. Viktor P. Baskakov was the first in the country to begin studying
endometrioid disease. Three of his monographs are devoted to this complex pathology: “Endometriosis” (1966), “Clinic and
treatment of endometriosis” (1979, 1990) and “Endometrioid disease” (2002). In 1968, based on the published monograph
“Endometriosis” by V.P. Baskakov was awarded the academic degree of Doctor of Medical Sciences without defending a disser-
tation. For many years, Viktor Pavlovich was a member of the presidium of the Leningrad Obstetrics and Gynecology Society,
a member of dissertation councils, and the editorial board of the Journal of Obstetrics and Women'’s Diseases. He was awarded
the Order of the Red Star and medals, including the medal “For Military Merit” and the medal “For Victory over Germany in the
Great Patriotic War of 1941-1945." Professor Viktor Pavlovich Baskakov remained in the memory of his contemporaries as
a talented scientist, teacher, and surgeon. It was difficult to find a person more concerned about the problems of others.
Students remember him with a smile and great warmth.

Keywords: anniversary; Baskakov Viktor Pavlovich; century; endometrioid disease; endometriosis; Military Medical Academy;
Obstetrics and Gynecology Department; Professor.
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[MEPCOHATTN

Pycckuii yenoBek Bcerpa ¢ 0co6bIM MOYTEHMEM OTHOCKN-
CSl K CBOWM Y4MTEeNSIM M HAacTaBHUKaM. TaKue JIOAMN CRYXUIN
MpMMEpPoOM U BAOXHOBUTENAMM ANs Byaywimx MOKOMEeHMN.
B uctopum MeamumHbl spkuii cneq, octasun BukTop lNaBnosuy
backakoB, BKnaf KOTOpOro B HayKy W cepALa CBOMX KOMer,
YYEHMKOB M MaLMEHTOB TPYHO NEPEOLEHMTD.

B.I. backakos poauncs 28 Hosbpsa 1923 r. B ropoge [y-
rauese CaparoBckoii obnactu. B 1941 r. noctynun B Kyiibbl-
LUEBCKYH0 BOEHHO-MeMLMHCKYH0 aKafieMuIo, a noche ee pac-
dopmupoBanusa B 1942 r. 6bin nepeBefieH B JIeHMHrpaaCKyto.
B 1950 r., nocne oKoHYaHWUs A bIOHKTYPbI, 3aLLMTUIT AUCCep-
TaLMIO Ha COMCKaHWe YYeHOW CTeNeHN KaHauaaTa MeavumH-
CKMX HayKk mo TeMme «K Bonpocy 0 MpUMEHeHUU MeHULUN-
JINHA B aKYLLIEPCKO-TMHEKOI0TMYECKON NpaKTuke» (puc. 1).
Ero muccepTaums cTana ofjHoM 13 nepBbIX paboT COBETCKMX
YYEHbIX B JAHHOM HanpasneHuu. K 3ToMy MOMEHTY neHnumn-
nnH B CCCP npou3sopuncs Bcero Tpu roaa, U nepeble ero
napTum bbinn ucnonb3oBaHbl Buktopom laBnosuyeM B KiK-
HWYECKOW NPaKTUKe.

B 1954 r. B.I1. backakoB bbisi PUHAT Ha AOMKHOCTb Npe-
nofaBartens Kadeapbl akyLwepcTBa v rmHexkonoruu, B 1958 r.
Ha3HayeH Ha A0/KHOCTb AoueHTa, B 1970 r. nonyuun 3saHue
npodeccopa, nocne yero B 1974 r. Bo3rnasun kadeapy aky-
LIepCTBa M rMHeKonorum BoeHHO-MeAMLIMHCKOW akagemum
nmenn C.M. KupoBa, Ha KoTopon npopabotan po 1984 .
(puc. 2).

Byayun onbITHeWWMM xmpyproM u gonroe Bpems pabo-
Tas KOHCYNbTAHTOM B KNMHMKe BoeHHo-noneBon xupyprum,
B.M. backakoB MMen penyTauuio 0AHOr0 M3 JyylIMX one-
pupylowmx ruHekonoros (puc. 3). Mon ero pykoBoACTBOM
pa3paboTaHbl M BHELPEHbl OPUrMHaNbHbIE OMEpPaTUBHbIE
BMeLLATeNbCTBA, B TOM YKC/IE OMepaLmn Ha CMEXHbIX Op-
raHax (KMLWeEYHMKE, MOYETOYHMKAX M MOYEBOM My3bipe).
BukTop [MaBnoBuy 6bin CTOPOHHUKOM OPraHOCOXPAHAILLMX
onepaumii U CTaBW/ MHTEPEeChl CBOWX MaLUMEHTOB MPEeBbILLE

Tom 43N0 1, 2024
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Puc. 1. Monogon oduuep, Bpay, yueHblii B.M. backakos
Fig. 1. Young officer, doctor, scientist V.P. Baskakov

BCEro, MPUHUMas NOPON HECTaHAAPTHBIE U CMENbIE PELLEHMS.
B onepaumoHHOM OH HUKOTL,@ He TOPOMUIICS, BCE €r0 BUXE-
HWSA OTNIMYaANMUCh OTTOYEHHOCTbID. OcobeHHOCTbI0 onepauui
B.M. backakoBa npu 3KCTpareHUTanbHOM 3HOOMETpUO3e
Bbina «Mo3anmyHoCTb». lpu BblpaXeHHOM CMaeyHoM Mnpo-
Liecce B XOAie OMepaLuu XMpypr Nepexoaun U3 OfHOW 30Hb
B JpYrylo, a 3aTeM CHOBa BO3BPaLLACS, N0 MUNIMMETpaM
0cBODOX[1as OpraHbl 0T Craek.

B namsaTu 6onbluMHCTBaA Konner, Apy3en U y4eHnKoB Buk-
Top aBnoBWY OCTancsA He TOJbKO BbILAKLLMMCS XMPYProM,
HO M NPOrpeccuBHbLIM Hay4HbIM AesTeneM. M bbino onybam-
KoBaHo 6onee 200 HayuHbix pabot. Ewe B 1947 r. nog py-
KoBoacToM npodeccopa K.M. ®urypHoBa Mosiofoi y4eHblit
B.M. backakoB Hauan uccnefoBaH1e Manon3BeCTHONO U, KaK

Puc. 2. Konnektus Kadeapbl aKyLIepcTBa U MMHEKONOrMM BoeHHO-MeAMLMHCKOM aKkazeMuu, 1956 r. (B LLEHTPe B HUMHEM psfy — Ha-
YanbHUK Kadenpbl, npodeccop, un.-kopp. AMH CCCP, reHepan-Maiiop MeAMLMHCKOM ciyx0bl KoHcTaHTUMH Muxaiinosuy ®urypHos; BTopoit

C/leBa B HWXHeM psify — npenogasartenb B.I. backakos)

Fig. 2. The staff of the Obstetrics and Gynecology Department of the Military Medical Academy, 1956 (in the center in the bottom row is
the head of the department, professor, corresponding member of the USSR Academy of Medical Sciences, Major General of the Medical
Service Konstantin Mikhailovich Figurnov; second left in the bottom row — teacher V.P. Baskakov)
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PERSONALIA

Puc. 3. B.I1. backakoB B onepauuoHHoM
Fig. 3. V.P. Baskakov in the surgical room

CYMTanocb, 0YeHb PeAKOro B Te rofbl 3aboneBaHus — 3H-
AomeTpno3a. OH nepBbIM B CTPaHe, HECMOTPS Ha CKEMTULM3M
KOJJIer, Hayan m3ydyeHue 3TMONOTMM U ocobeHHOCTen K-
HWYECKUX NPOSIBNEHWIA AaHHOro 3aboneBaHus M paspaboTky
MEeTO/I0B €ro JIeYeHWs. ITO CIOXHOM NaToNIOrM NOCBALLEHb
TpU ero MoHorpaduu: «3HaoMeTpuosbl» (1966), «KnuHuka
U neyenue sHpometpuosa» (1979, 1990) n «3npometpuo-
naoHas 6onesHb» (2002). B 1968 r. Ha ocHOBaHUM M3LaHHOIA
MoHorpadmm «3HaomeTpuo3bl» B.I. backakoy 6e3 3awuTbl
AuccepTaumu bbina npucyxaeHa yyeHas cTeneHb JOKTOpa
MeIMLMHCKUX HayK (puc. 4).

3HaunTenbHoe MecTo B uccnepoBaHusx B.IN. backakosa
3aHWMManu BoMnpochl AWMArHOCTUKY W JieYeHUs BOCNanuTeb-
HbIX 3a00M1eBaHNIA TEHWUTANNIA U TaKWUX OCNOKHEHWH, KaK
MEPUTOHUT, CENCUC W OCTpas MoyeyHas HeAO0CTaTOYHOCTb.
Ha 3ty TeMy mocne MHOrONeTHUX MCCELOBAHWA BhbILLU
nBe ero MoHorpadwmm: «OcTpas noyeyHas HepoCTaTouy-
HOCTb B aKyLUEPCKO-TMHEKONOryecKon npaktuke» (1977)
1 «AHaapobHas MHPEKLMA B aKyLLEPCKO-TMHEKOOrNYECKO
npakTuke» (1995). Kpome Toro, y4eHbll 3aHMMancs uccne-
LOBaHUEM BIUSIHUSA WOHU3MPYIOLLErO W3NYYEHWUS Ha UCXoL
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Puc. 4. TMpodeccop B.IN. backakos
Fig. 4. Professor V.P. Baskakov

bepeMeHHocTH. HacTb paboT npodeccopa nocBsLLeHa OLeHKe
BAMAHNA Jie4ebHbIX r3nyecknx hakTopoB (POAOHOBLIX BOA)
Ha TeyeHue rMHEeKOoNornyecknx 3aboneBaHuii.

Mpu3HaHHbIN CneumanucT B BONpocax AMAarHoCTUKM, Te-
panuv 1 peabunutaumMm NaLMEHTOK C IHAOMETPUOMAHO bo-
ne3Hbto, Buktop MaBnosuy pykosoaun CaHkT-lleTepbyprckum
FOPOLCKUM LIEHTPOM AMarHOCTUKM W JIeYeHNs 3HA0METPMO3a.

B teyenne MHorux net B.I. backakoB 6bin 4neHoM npe-
3uguyma JleHMHIPaACKOro aKyLlepcKO-TMHEKON0rMYecKo-
ro obuiecTBa, AuccepTaLMOHHBIX COBETOB, PeAKOIeruu
«ypHana akyLuepcTBa U XeHCKUX bonesHei».

Poautenu u yuutens BuxTopa [MaBnosuya npuunu emy
OrpPOMHY0 J060Bb K PYCCKOMY fI3blKy W nuTepatype. OH
CNeaumn He TOJMbKO 3@ MPaMOTHOCTBIO COOCTBEHHOM peyn, Ho
1 CBOMX KOJEr, MPOBEPSs N0 HECKOMbKO pa3 NpaBUSIbHOCTb
HanucaHWs NPOTOKOJIOB Ornepauuii U uctopuin bonesHei,
U YYEHMKOB.

YueHblit yqacTBoBan B Benukoi OTe4ecTBEHHOIM BOMHE.
HarpaxneH opaeHom KpacHoit 3Be3apl M MefansMu, B TOM
uncne «3a boesble 3acnyr» u «3a nobeny Hap 'epMaHuen
B Benukoi OteuectBeHHoi BoiiHe 1941-1945 rr.» [1-5].

==

Puc. 5. B.[. backakoB unTaeT fiekumio KypcaHTaM BoeHHO-MeAMLIMHCKOM aKageMum
Fig. 5. V.P. Baskakov gives a lecture to cadets of the Military Medical Academy
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[MEPCOHATTN

BukTop [MaBnoBny backakoB cKOPOMOCTUMHO CKOHYancs
11 Hosibpsa 2001 r. n noxopoHeH Ha borocnoBcKoM Knaabuile
B CaHKT-lleTepbypre.

Y4eHuKM 3HaMeHUToro Npodyeccopa BCIOMMHALT ero C Yribib-
Koii 1 Bonblumm TensoM. TpyaHo bbiio HaTv YenoBeka bonee
HepaBHOAYLLHOr0 K npobneMaM CBOMX MaUMEHTOB, KOJer,
cnywartenei. Buktop laBnouy 6bin noTpscatoLLmM negarorom
W TanaHTMBbIM nekTopoM. OH roBopun Bcerga npocTo, iCHO
11 06pasHo. 3aCHyTb WM 3aMeYTaThCA Ha ero 3aHATUSX OblIo He-
BO3MOJKHO: YB/IEYEeHHbIV CaM OH YMen yBJieKaTb Apyrux (puc. 5).

BukTop MaBnoBuy Bcerpga oTMYancs WCMOAHUTENbHO-
CTblo, cobpaHHOCTbIO, TpeboBaTeNbHOCTLI K cebe U CBOUM
Ko/eraM, HO MpW 3TOM €ro 3aMeyaHusi HUKOrLa HUKOro
He 00MKanM, OH KaK HUKTO YMeN BbICMyLLIaTh, NOALEepKaTb
¥ NPUITK Ha nomollb. Y Hero 6bi1o MArkoe u gobpoe uyB-
cTBO toMmopa. louTn Bcerfa ero nuuo oceellana ynblbka,
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M B cepaulax CBOMX Konjier U nauneHToB OH 3aHAn 0cobeH-
HOe MecCTo.

AONOJIHUTENBbHAA UHOOPMALUA
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MepcoHanus

Oner KoncraHtuHoBu4 bymaiu
(namaTu yuutens, Konneru, ToBapuiLa)
0.T". Yeprmros', 10.B. Mpabekuin?

! BoeHHo-MeanuMHCKas akaaemus, CankT-etepbypr, Poccus;
2 HAW npoMbiLLneHHol 1 Mopckoit MeanuHbl ®MBA Poccun, Cankr-Tetepbypr, Poccus

AHHOTALMSA

1 snBaps 2024 r. ucnonHunock 70 neT €O AHA poxaeHus ObIBLUEr0 3aMecTUTENIA HavanbHWKa Kadeapbl OpraHW3auum
M TaKTUKM MeIMLMHCKON cyxObl dnioTa (C KypcoM TaKTUKM M GoeBbIX cpeacTB ¢uota) BoeHHO-MeaMUMHCKON aKafeMum
nMenn C.M. KupoBa, 3aMecTuTens aupekTopa no cneumansHoi TeMatuke QefepanbHOro rocysapcTBEHHOTO OOAXKETHOro
YUPEKAEHUS HaYKN Hay4HO-WUCCNeA0BaTENbCKOM0 MHCTUTYTa NPOMBILLIEHHOM W MOPCKON MeAMLMHBI hefepanbHoro MeauKo-
Bronornyeckoro areHtctBa Poccum KaHamaaTta MeaMUMHCKUX HayK, foueHTa Onera KoHctaHTMHOBKMYa byMas (1954— 2022).
0.K. byman poauncs B nepesHe borynenka Hoorpyackoro paioHa I'pofHeHcKon obnactu. locne oKoHYaHMsA cpefHen LWKo-
Nbl nocTynun B BoeHHo-MeanUMHCKyo akazemuio uMeHn C.M. KupoBa Ha aKynbTeT noaroToBKM Bpayeit ans BoeHHo-Mop-
ckoro dnorta. lNocne okoH4aHus akapgemuu B 1977 r. B TeYeHWe LeCATU NET OCYLLECTBAIAN W OPraHW30BbIBaN MeAULMHCKOE
obecrneyeHne aTOMHbIX MOLBOAHBIX JIOLOK B LOJIKHOCTM HayaNbHUKA MeLULMHCKON cyxbbl Kopabns, dnarmaHcKoro Bpaya
coeavHeHus nofBoAHbIX NoAok CeBepHoro ¢oTa, BMOCNeACTBUM NPOX0OAMA CRyXBy B LOMKHOCTM CTapluero oduuepa Me-
OVLMHCKOW cnyxbbl banTuiickoro ¢iota. Ha npoTtsikeHun AByx aecatuneTuii cnyxkebHaa pestenbHocTb 0.K. bymas bbina
CBAi3aHa C Kadeapon OpraHU3aLMu U TaKTUKM MeAUUMHCKOW crybbl roTa (C KypcoM TaKTUKW U BoeBbix cpeacTs dnoTa)
BoeHHo-MeamnumHcKoin akagemun umenn C.M. Kuposa. B 1991 r. mocTynun B agbloHKTYpy npu Kadeape, No 3aBepLUeHum
0byyeHns bbin Ha3HayeH npenofaBaTesnieM, a BNOCNEACTBUM CTapLUMM npenogasatenieM, B 2009 r. — 3amecTuteneM Ha-
yanbHuKa Kadenpbl. Kanampat MeauumHckux Hayk (1994 r.), B 1998 r. 0.K. byMait nonyuun yyeHoe 3BaHWe «[OLIEHT».
Mocne yBonbHeHUst U3 pagoB BoopyeHHbix cun Poccuiickon ®epepaumnn B 2007 1. Oner KoHCTaHTMHOBUY NPOACIKMN TPY-
LOBYK OeATeNIbHOCTb B AOJIKHOCTM 3aMeCcTUTENIA AVPEKTOpa No cneuuanbHoi TeMaTuke DefiepanbHOro rocyaapcTBeHHOM0
BHOLKETHOIO YUPEXLEHUS HAYKW HAY4YHO-MCCEe0BaTeNIbCKOr0 MHCTUTYTa NPOMBILLIEHHOM M MOPCKOI MeauumHbl Oepepanb-
HOro MeauKo-buonoruyeckoro areHTcTea Poccum, koTopoMy nocssitun bonee nonytopa aecsatka net. 0.K. byman ctosn y uc-
TOKOB CO3[1aHWSA CUCTEMbI MEJMLIMHCKOr0 0becreyeHns 0TeYeCTBEHHOr0 aTOMHOIo NOABOAHOMO (0Ta, NPOLUeN JOAMA NyTh
OT HayaslbHUKa MeaMLMHCKOW cnyxbbl Kopabns fo oduuepa opraHa ynpaBfieHUs OnepaTMBHO-TaKTUHECKOr0 06beanHeHNS,
OT a[lblOHKTa A0 3aMeCTUTEeNA HavasbHUKa Kadeapbl. OH 0CTaBUN MHOFOrpaHHOe Hay4YHO-NpaKTUYECKOe Hacneame, KoTopoe
MCMOMb3YeTCs HOBbIMM MOKOIEHUAAMU BOEHHO-MOPCKUX Bpayeil.

KntoueBble cioBa: aToMHas noABofHas NoAKa; BoeHHo-MeauuUmMHCKasn akagemus; kadepa opraHu3aLmy U TaKTUKKU Mey-
LIMHCKOIA CNy0bl GnoTa (C KYpcoM TaKTUKM 1 BoeBbIX CPeACTB (noTa); MeAMLMHCKan Cyxba; MeAMLMHCKOe obecrneyeHue;
HWW npoMbiwwneHHon n mopckoi Meaumuumibl; 0.K. bymaii.
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Oleg Konstantinovich Bumay
(in memory of a teacher, colleague, comrade)
Oleg G. Chernikov', Yuriy V. Grabskiy?

! Military Medical Academy, Saint Petersburg, Russia;
2 Research Institute Industrial and Marine Medicine of the Federal Medical and Biological Agency, Saint Petersburg, Russia

ABSTRACT

January 1, 2024 marked the 70th anniversary of the birth of the former head of the organization and tactics of the medical
service of the fleet (with a course of tactics and combat weapons of the fleet) department of the S.M. Kirov Military Medical
Academy, effective director for modern topics of the Federal State Budgetary Institution Research Institute of Industrial and Ma-
rine Medicine FMBA of Russia, candidate of medical sciences, associate professor Oleg Konstantinovich Bumay (1954-2022).
0.K. Bumay was born in the village of Bogudenka, Belarus. He was alumnus the faculty of training doctors for the Navy of
the S.M. Kirov Military Medical Academy. After graduating from the academy in 1977, for a decade he provided and organized
medical support for nuclear submarines as the head of the ship’s medical service, the cheef of medical a submarine forces in
the Northern Fleet, and subsequently served as a senior medical officer in the Baltic Fleet. Over the course of two decades,
0.K. Bumay was associated with the organization and tactics of the naval medical service (with a course of tactics and combat
weapons of the fleet) department of S.M. Kirov Military Medical Academy. In 1991, he entered the adjunct program at the de-
partment; upon completion of his studies, he was appointed as a teacher, subsequently as a senior teacher, and since 2009 —
deputy head of the department. He received the rank of Philosophy doctor of Medical Sciences (1994), associate profes-
sor (1998). After leaving the Armed Forces of the Russian Federation in 2007, he continued his career as deputy director for
special topics at the Federal State Budgetary Institution Research Institute of Industrial and Marine Medicine of the Federal
Medical and Biological Agency of Russia. 0.K. Bumay developed origins medical support system for the domestic nuclear
submarine fleet. Was appointed on the post the head of the ship’s medical service and after that officer of the command-and-
control body of an operational-tactical formation. Throughout their career he left a multifaceted scientific and practical legacy,
which is used by new generations of naval doctors.

Keywords: medical service; medical support; Military-medical Academy; nuclear submarine; 0.K. Bumay; organization and
tactics of the medical service of the fleet (with a course in tactics and combat weapons of the fleet) department; Research
Institute of Industrial and Marine Medicine.
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1 auBapa 2024 r. ucnonnunock 70 neT co fHA PoXAeHUs
BbiBLLEr0 3aMecTUTeNs HayanbHWKa Kadeopbl OpraHM3aLmm
M TaKTUKM MeAMLMHCKON CNTyxBbl $noTa (C KypcoM TaKTUKK
n 6oeBbix cpefcTB dnoTta) BoeHHO-MeaMUMHCKON aKape-
Muv umenn C.M. Kuposa (BMepgA), 3aMecTuTenst AMpeKTopa
no cneumancHol TeMatuke QefepanbHoro rocyaapcTBeH-
HOro OHJKETHOTO YUPEXAEHUA HayKW HayyHo-uccneno-
BaTE/IbCKOr0 MHCTUTYTA MPOMBILLIIEHHON M MOPCKOM Meau-
uMHbl QepepanbHoro MeauKo-OMONOrMYECKOro areHTCTBa
(®rBYH HW MMM ®OMEBA) Poccum KaHamaata MeanLMHCKUX
HayK, poueHTa Onera KoHcTaHTuHoBMYa bymas (1954-2022)
(puc. 1).

0.K. bymai popmncs B ManeHbkon 6enopycckoi fae-
peBHe boryaenka HoBorpyackoro paioHa [poaHeHCKoW
obnactu. lNocne oKoOHYaHUs C 3010TOW Mefanbl CpeaHei
wkonbl B 1. HoBorpyake B 1971 r. noctynun B BoeHHo-Me-
OVUMHCKYK0 akagemuio umenn C.M. Kuposa Ha dakynbtet
MOAroTOBKM Bpayel ana BoeHHo-Mopckoro ¢uiota. OKoHuMB
ee C OT/IMYMEM W UMes NMPaBo Bbibopa MecTa MPOXOXAEHMS
panbHenwwei cyxbbl, octaHoBun ero Ha CeBepHoM dnorTe,
rae Noyynn SOMKHOCTb HauarbHUKA MeAMLMHCKOM CITyObI
TAXENIOro aTOMHOro MoJBOAHOMO Kpelicepa cTpaTernyecko-
ro HasHaveHus 11-i GNoTMAMM aTOMHBIX NOABOAHbBIX JIOLOK
(noc. Mpemuxa MypMaHckoii 06n.). B atot nepuog, 0.K. byMaii
MoyyaeT NEPBUYHYIO CMELMann3aLmio N0 XMpYPrm, akTUBHO
3aHMMaeTCs BOMpocaMy NCUXOrUrMeHbl U NcuxonpodunakTu-
KW Cpeay JIMYHOTO COCTaBa 3KMMaXa, a Takke Bompocamy
ncuxodmsnonorum Tpyaa CreLmanmcToB onepaTopeKoro npo-
uns, yCTOWYMBOCTU KOTHUTUBHBIX (YHKUMIA NPU pa3nuyHOM
YPOBHE YTOMJIEHMA MOPSAKOB. [1, 21.

B 1982 r. HasHauyaeTcA HayanbHUKOM MeJULIMHCKOM
cnybbl 2-ro Kopnyca TSXKENoro aTOMHOro NoABOAHOM0
PaKETHOr0 Kpelicepa CTPATErMYECKOro HasHayeHusa np. 941
«AKyna» 1 B 3TOM KauyecTBe MPUHMMAET aKTMBHOE y4actue
B Npueme OT CTpouTenel HOBOro npoekTa Kopabns. lepen
MeJMLIMHCKON CNyKb0i CTOSAAM CNOXHble BOMPOChI NpuUema
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OT NPOMBILLSIEHHOCTM MeLMLMHCKOrO OCHaLLeHus ambynato-
puK, n3onsTopa 1 0bopynoBaHus NpodunakTopus, MeauLMH-
CKOro obecneyeHms IMYHOTO COCTaBa 3KWMaXa U CLATOYHOM
KOMaH[bl 3aBOAA B XOAE 3aBOLCKWX M roCYLapCTBEHHbIX
WUCTIbITaHWUIA, B XOZEe KOTOPbIX BO BpeMs BbIXOJO0B Kpelicepa
B Mope 00Las YMCNEHHOCTb HaXOLALMXCA Ha HEM JIOfel
Jnoxopuna o 700 yenoseK. Bce noctaBneHHble 3apa4uu bbinm
BbINOJIHEHbI. [locne ycnewwHbIX rocyapCcTBEHHbIX UCMbITaHMI
B AeKkabpe 1982 r. noaBoAHbIA Kpeicep BOLIEN B COCTaB
18- omBu3um 1-i GNOTUAMM aTOMHBLIX NOABOAHBIX JIOLOK
(r. 3a03epck MypMaHcKoi 06s1.).

Mepen MeaMUMHCKONM cnyxbon Kopabns u ee Havanb-
Hukom 0.K. BymaeM cTosnm 3apjauu apantaumm cucteMsl
MeJMLMHCKOro 06ecreyeHns IMYHOrO COCTaBa K YCNOBUAM
HOBOrO MPOEKTa Kopabns B MOBCELHEBHOW AEATENILHOCTY
1 Npy HeceHun 6oeBor cnykbbl. Oner KoHcTaHTMHOBMY 0Tpa-
DaTbiBan KypcoBble 334auu, rOTOBWI JIMYHbIN COCTaB Kopabns
K ANMTeNbHBIM NaBaHWAM, OCYLLECTBIAN MeMLMHCKoe obe-
cneyeHne 60eBbIX CyXb W NOBCELHEBHOW LEATENBHOCTW.
Bce nocTaeneHHble 3agaun ycnewHo otpabatbiBanuch —
MoMOran HaKOMIEeHHbIN 3a FoAbl CITybbl BonbLIoA npak-
TUYECKMI OMbIT MEAMUMHCKOro obecneyeHus aTOMHbIX
NoABOLHbIX JIOJOK. B nepBoM aBTOHOMHOM NjlaBaHWM HOBO-
ro Kopabns xupypruyeckoii 6purapoi MeAULIMHCKOMN CITyObI
Kopabnsa Bbin0 ycnewHo NpoBeLEeHO OnepaTMBHOE BMeLLa-
TeNbCTBO MO MOBOAY OCTPOr0 anneHAMUMTa, YTO NO3BOMI0
yCMeLUHo BbINOAHUTL boeByto 3apauy [2].

JanbHenwyio cBoto aestenbHocTb Oner KoHcTaHTUHOBIUY
MNaHUpoBa B KayecTBe Bpaya-HeBpOJIOra, B CBA3N C YEM
MpOLUEeN YCOBEPLUEHCTBOBaHWE MO AaHHOM CMELManbHOCTM
B 22-W WHTepHaType MeaMuUMHCKoro coctaBa CeBepHoro
¢bnoTa v rotoBunca K pabote B rocnutane. OgHako cyab-
6a pacnopsgunacbk uHave: B okTabpe 1986 r. 0.K. bymai
Obin HasHaueH Ha AOMKHOCTb (rarMaHCKOro Bpaya LTa-
6a 33-i amBMaumM 1-i GIOTUAMM aTOMHbLIX NOABOLHbLIX 10-
OoK. Mepen HUM BcTana MaclwTabHas 3agadya opraHv3auuu

Puc. 1. 0.K. byman
Fig. 1. 0.K. Bumay
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MEeOMLMHCKOr0 00ecneyeHUs COeAMHEHMS, MOATOTOBKU
MeIMLMHCKUX CNYX6O aTOMHbIX MOABOAHBIX NOOK AMBHU-
3uM K BoeBbIM CnyxbaM B AanbHeNn MOPCKOW (OKeaHCKOW)
30He. HanpskeHHas [esTeNbHOCTb MEeMLMHCKON CIyHOb
B 3TOT Nepuof 06bACHANACH BbICOKON MHTEHCUBHOCTBIO MC-
noNb30BaHUs Kopabneit Ans HeceHus BoeBbIX CNyXOb, Kor-
[ OLLHOBPEMEHHO K MOX0JY rOTOBMINC HECKOMbKO NIO/OK.
lpodeccrmoHanuaM, 60MbLION NIMYHBINA OMbIT MeAULMHCKOrO
obecneyeHns Kopabneii M npeKpacHble OpraHU3aTopcKue
cnocobHoCT No3B0NMM Be3 CpbIBOB OpraH130BbIBaTL Mefi-
LiMHCKoe obecreyeHue NOABOAHBIX IOAOK COAUHEHNS, @ Me-
AVUMHCKan cyx6ba nop pykoeopcTeoM 0.K. bymas ycneluto
CnpaBnsnach C NOCTaB/IEHHbIMU 33Ja4aMM.

OpraHu3atopckue cnocobHOCTM M BonbLLOK NpaKTUYe-
CKWI OMbIT HE OCTaNMCb He3aMeYeHHbIMU KOMaH[0BaHMEM.
B 1988 r. Oner KoHcTaHTMHOBMY HanpaeneH B BMenA ans
0byyeHMs Ha aKynbTeTe PYKOBOLSALLEr0 MeAMLMHCKO-
ro cocraBa. Bo Bpems yuebbl NposBMN CKNOHHOCTB K Ha-
Y4HO-MCCNe0BaTeNbCKoM paboTe B 0bnacTu opraHusaummn
MeauuMHCKoro obecnieyenms. Mo oKoHYaHMM dakynbTeTa
bl Ha3HayeH CTapwnM OOULEPOM MeOMLMHCKON CRyH-
6ol bantuiickoro ¢nota, rae otBeyan 3a 6oeBytw nog-
rotoBky. B 1991 r. 0.K. bymait noctynun B amblOHKTY-
py Npu Kadeape OpPraHM3auum W TaKTUKM MeLMLMHCKON
cnybbl @nota (C KypcoM TakTMkM W 60eBbIX CpeAacTB)
BMegA. Mocne ee OKOHYaHMSA U YCMELIHOW 3aLLMTLI AUCCEp-
TaLMOHHOT0 MCCe0BaHuUsA Ha TeMy «/HdopMaumoHHas noa-
LEepXKa NPUHATUS PELLeHUs NPX Ype3BblYalHbIX CUTYaLMSIX
B MyHKTax basupoBaHus cun @noTa» CTaHOBUTCA Mperno-
[aBaTeNleM BblLLEHA3BaHHOM Kadeapbl, roe B AaNbHeMLeM
nocnefoBaTeNbHO 3aHUMAET [OKHOCTU CTapLUero mpeno-
[aBaTens, AOLEHTa, 3aMecTUTens HavanbHuKa Kadenpbl
1, 31.

B nepwop pabotsl Ha kKadeape 0.K. bymaii ocoboe BHY-
MaHue yfenseT BonpocaM MeAvuMHCKoro obecrnieyeHus co-
e[IMHEHWU aTOMHBIX MOABOAHbLIX NIOLOK M paboTe BOEHHbIX
OpraHoB YNpaBfieHUsi MeAMLMHCKUM 0becrneyeHneM onepa-
TUBHO-CTPaTErMYeCKUMU U ONEPaTUBHO-TaKTUYECKUMM 00b-
e[MHEHNAMM, aKTUBHO 3aHUMaeTCs UCCeL0BaHUAMU B 06-
NacTu UCTOPUM MeSMLMHBI U MeAULMHCKOro obecneyeHus
BoeHHo-MopcKoro ¢oTa, MHOro M NNOA0TBOpPHO paboTaet
C apXMBHBIMW AOKYMEHTaMU.

0.K. bymaii aBTop 6onee 70 HayuyHbix paboT. B 1998 r.
€My MpUCBOEHO YYeHOe 3BaHWe «AO0LEHT». PesynbTaToM Ha-
Y4HO-MCCe0BaTeNbCKoN fedTenbHocTy Onera KoHcTaHTH-
HoBMya cTanu MoHorpadus «®.®. Ywakos: ,Cnyxutenei
cbeperatb..."», HanncaHHas B coaTopcTBe ¢ U.Bb. YiaKoBbIM,
W opyrvie U3LaHus.

0.K. byMait oTHoCUTCA K CrieLmanucTaM, CTOSBLUKMM Y UC-
TOKOB CO3AaHWS CUCTEMbl MedMUMHCKOro obecreyeHus

CMUCOK JIUTEPATYPbI

1. EpmaroB AA, bymait O.K., Tonopkos M.T. Kadeapa opranu3aumm
W TaKTUKM MeOMUMHCKON CryxObl BoTa (C KypcoM TaKTUKK 1 boe-
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OTEYECTBEHHOT0 aTOMHOro nofBoAHoro ¢nota. 3a Bpems
CyObl OH Nprobpen HeOLLeHUMBIN NPaKTUYECKUIA OMbIT Me-
OMLMHCKOro 0becreyeHus, Npoias pasnnyHbIe 3Tanbl CTaHOB-
NeHUs| BOBHHO-MOPCKOr0 Bpaya, PyKOBOACTBA MeAULIMHCKOM
cnyxboi coeduHeHus, oduuepa YnpaBneHUs MeauLMH-
CKOM cnyxboi dnoTa, nefarora M HaCTaBHWKA, Ha KaXAOM
13 KOTOPbIX JEMOHCTPUPOBaN A00pPOCOBECTHOCTb, MHALMATUBY,
OTBETCTBEHHOCTb 3a NOPYYEHHOE AEN0, YMEHWe YBeYb NOL4M-
HEHHBIX SOCTUXKEHMEM MOCTABIEHHOM LieNW, NPOdeCCMOHaNU3M.
0.K. byMaii nofrotoBun fecaTkv pyKoBOAMTENIEN MeAULIMH-
CKOW CNy:KObl COeAMHEHUI W 0DbeAMHEHWI, Aan MyTeBKY
B JKM3Hb COTHAM BOEHHO-MOPCKWX Bpayel. boraTbi npak-
TUYECKMIA OMbIT, BENMKOIENHas TeopeTUYecKas NOAroToBKa,
LUMPOKMIA Kpyro3op OMPeAeNun ero CUcTeEMY HayuHbIX WMH-
TEpecoB, KOTOPOW OH CrefioBan BCH M3Hb. Oner KoHcTaH-
TMHOBMY OCTaBW 3HAYMMbIN 33N B 06N1acTV opraHu3aumm
MeAMLMHCKOro obecnedenust cun (Boick) BoeHHo-MopcKoro
¢norta.

locne yBonbHeHus u3 pspoB BoopyxeHHbix cun Poc-
cuiickon Oepepaumnu B anpene 2007 r. oH NPOAOMKMA CBOH
LeATeNbHOCTb Ha MOCTY 3aMecTUTENA AMPEKTopa Mo Creuu-
anbHoi Tematuke OFBYH HAM MMM ®MBA Poccum. Bmecte
¢ TeM cBsi3b ¢ alma mater He npepbiBanack: 0.K. bymait anu-
TeNlbHOe BpeMsA NpenofaeT Ha Kadenpe AUCLUMMNHBI «McTo-
pvs MeaMUMHBI», «/CTOpKUS BOEHHO-MOPCKOM MeAMLMHBI».
AKTMBHO KOHCY/NbTMpOBaN MOMOALIX YYEHHBbIX, NepeAaBas
CBOM INlyDOKKUe 3HaHWUA 1 BoraTeiLmii onbiT.

Oner KoHcTaHTMHOBWY ByMaid CKOPOMOCTUIKHO CKOHYas-
ca 12 pekabpsa 2022 r., HO ero Hacieame XMBET B TpyAax
B 06/1aCTV MeAMLIMHCKOr0 obecneyeHns cun GroTa, KoTopble
eLLe fonrve rogbl bynyT noMorath B CTAHOBNEHUM HOBbIX NO-
KOJIEHWU BOEHHO-MOPCKMX Bpayen, B UX NpodeccmoHanbHom
LEeATeNbHOCTH.

AOMOTHUTENIbHAA UHOOPMALNA

UcTouHuk dmHaHcupoBaHus. OrHaHcMpoBaHWe AaHHOM pabo-
Tbl He MPOBOAMNOC.

KoHdnuKT unTepecoB. ABTOpbI AeKNapupyloT OTCYTCTBUE SB-
HbIX 1 MOTEHUMaNbHbIX KOH(JIMKTOB MHTEPECOB, CBA3AHHBIX C My-
BnvKaumeli HacTosLLeld CcTaTby.

JTnyeckas aKcnepTM3a. 3TMUecKas 3KCMepTH3a He NpoBOAY-
nach, TaK KaK HacTosillas CTaTbsl He COAEPIKMUT Kakux-nmbo uc-
CnefoBaHUA C Y4acTUEM JIlofel U XUBOTHBIX B KaUecTBe 0OBbEKTOB
U3yyeHwus.

Bknap, aBTopoB. 0.I. YepHukoB — Hanwucan ctarbto; H0.B. pab-
CKWIA — NpoBen MOMCKOBO-aHanMTUYeckyto paboty u cbop Marte-
puanoB ctatbu. Bce aBTOpbl BHEC/M CYLLECTBEHHBIA BKAS, B Npo-
BeleHWe UCCNeA0BaHUs M NMOArOTOBKY CTaTby, MPOYAM U 0L006pUIHK
(bu1HanbHyto Bepcuio nepes nybnuKaumen.

BblX CpeACTB (hroTa) BoeHHo-MeaMLMHCKOM akaaeMny (MCTOpUYECKMIA
ouepK K 70-neTuio co aHa ocHosaHus). CT6.: BMepA, 2008. 228 c.
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2. Yeprukos O.., ®ucyn A.B. 80 et cTopuM NOArOTOBKM BOEH-
HO-MopCKMX Bpadeit Ha kadenpe OTMC dnota (c kypcom TBCO) //
BecthHmk Poccuiickoln BoeHHO-MeamumMHeKo akagemun. 2018. T. 3,
N 63. C. 9-12.
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