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Epileptic seizures after the combat traumatic brain
injury. The role and place of antiepileptic therapy
Sergey N. Bazilevich, Igor V. Litvinenko, Miroslav M. Odinak, Nikolay V. Tsygan

Military Medical Academy, Saint Petersburg, Russia

ABSTRACT

BACKGROUND: Taking into account the increasing number of armed conflicts, the number of combat head traumatic injuries
and their consequences, which are faced not only by military doctors, but also by civilian healthcare, is thereof increasing.
AIM: The purpose of this article is to focus the attention of practicing neurologists and neurosurgeons to the modern principles
of diagnostic and treatment of post-traumatic epileptic seizures after high-energy combat traumatic brain injury of various
severity.

MATERIALS AND METHODS: The article presents the discussion of the clinical application of a number of theoretical concepts,
definitions and recommendations used in cases to epileptic seizures after trauma and post-traumatic epilepsy. A prospective
analysis of 224 patients with severe combat traumatic brain injury is presented. To evaluate different approaches to preven-
tive therapy of epileptic seizures, the entire cohort of patients was divided into two groups: the first group (n = 122, 54.5% of
patients) — without prophylactic use of antiepileptic drugs; the second group (n = 102, 45.5% of patients) — with prophylactic
use of antiepileptic drugs. All patients underwent EEG, CT of the brain, and MRI of the brain in the absence of metal fragments
in the body. The follow-up period was 12—18 months. Data from 79 patients with concussion in the structure of mine-blast
injury were analyzed separately.

RESULTS: The analysis of the incidence of early and late acute post-traumatic seizures is carried out, various approaches to
their treatment are discussed, depending on the clinical and diagnostic findings. The historical aspect of comparing the inci-
dence of post-traumatic epilepsy in major wars of the twentieth century and current armed conflicts is touched upon, taking
into account the contemporary approaches — the availability of specialized medical care, the possibility of current methods of
examination and therapy.

CONCLUSION: The results obtained in the work provide grounds for revising the strategy of prophylactic administration of an-
tiepileptic drugs to patients with severe head injury in modern conditions of providing specialized care.

Keywords: acute symptomatic epileptic seizures; antiepileptic drug; combat brain injury; military trauma; penetrating
head injuries; post-traumatic epilepsy; post-traumatic seizures; prophylaxis of epilepsy; prophylaxis of epileptic seizures;
traumatic brain injury.
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InunenTUyeckue npucTynbl nocne
OrHecTpenbHOM YepenHo-M03roBOU TPaBMbl.
Ponb u MecTo I1p0TMBO3I1MJ'IEI1TM'-IECKOﬁ Tepanuu
C.H. basunesuy, W.B. JIutBuHenko, M.M. OaunHak, H.B. LUpiran

BoeHHo-MeauunHcKas akapemus, CaHkT-lMetepbypr, Poccus

AHHOTALMA

AxTtyanbHocTb. C y4eToM BO3POCLUEr0 KOSMYECTBa BOOPYXEHHBIX KOH(QIMKTOB 3aKOHOMEPHO YBENMYMBaeTCs unucnio 6oesou
TpaBMbl FOJIOBbI U €€ NMOC/eACTBUN, C KOTOPBIMU CTaNIKUBAKOTCS HEe TOJIbKO BOEHHbIE Bpayu, HO M rPaXKAaHCKoe 3[paBooxpa-
HeHve.

Lienb: 06patiTb BHUMaHWe NPaKTUKYIOLMX HEBPOJIOTOB U HEMPOXMPYProB HA COBPEMEHHbIE MPUHLMMBI AMArHOCTUKU U ne-
UeHUs NOCTTPaBMaTUYECKUX 3MUNENTUHECKUX NPUCTYNOB MOC/Ee BbICOKO3HEPreTUiecKon 60eBol TpaBMbI M0M0BbI Pa3fiNyHOI
CTENEHM TAXKECTH.

Matepuansl u MeToabl. B cTaTbe 0bcyaatoTcs BONPOCH! KIIMHUYECKOrO NPUMEHEHUS PSLA TEOPETUYECKUX MOHATUH, onpe-
LEeNeHUi 1 PeKOMEeHAALMIA, UCTIONb3YeMbIX MO OTHOLLEHMIO K 3NWENTUYECKVUM MPUCTYMaM nocne TpaBMbl U NOCTTpaBMaTty-
yeckon anunencu. MNpeacTaBneH NPOCNEKTUBHBIM aHanu3 224 nauueHToB ¢ 60eBOi TAXKENON YepenHO-MO3roBoi TpaBMOM.
[ins oLueHKY pasHbIX NOLX0A0B K NPOGMIAKTUYECKON Tepanum aNUNENTUYECKUX NPUCTYNOB BCSA KOropTa CcCieyeMblX naum-
eHTOB OblNia pasaeneHa Ha fge rpynnbl: nepsas rpynna (n = 122, 54,5 % naumentoB) — 63 NpoduUNaKTMYECKOro NpUMeHe-
HWSl @HTUINWIENTUYECKUX NpenapaTos; BTopas rpynna (n = 102, 45,5 % naumeHToB) — ¢ NpOdUNAKTUYECKUM NPUMEHEHUEM
aHTU3NUNENTUYECKUX NpenapaToB. BceM nauueHTaM BbINOMHSANMM 3NeKTposHUedanorpadmio, KOMMbIOTEPHYK ToMorpaduio
FOIOBHOrO MO3ra, MpY OTCYTCTBUM OCKOJIKOB B Tesle MarHWUTHO-Pe30HaHCHYK ToMorpaduio rosioBHoro Mosra. KatamHes
coctaun 12-18 Mec. OTaenbHO NpoaHanM3vpoBaHbl faHHbIe 79 NaUMEHTOB C COTPACEHMEM TOJIOBHOrO MO3ra B CTPYKType
MWHHO-B3pPbIBHOM TPaBMbl.

Pe3ynbtartbl. [IpoBefieH aHanu3 YacToTbl paHHUX M MO3LHKUX OCTPbIX NOCTTPABMATMHECKUX MPUCTYNOB, 06CYKAAOTCA pasuy-
Hble NOAX0Ab! K UX JIEYEHMIO B 3aBUCUMOCTY OT KITMHUYECKOM KapTUHBI U IMArHOCTUHECKUX HaXOA0K. 3aTparmBaeTcs UCTOpH-
YECKWI acmeKT CPaBHEHMS YacTOTbl BO3HMKHOBEHWS MOCTTPAaBMAaTMYECKOM 3MUNENcUM B KPYMHbIX BOWHaX XX B. M HbIHELLHMX
BOOPYXEHHBIX KOH(MMKTaX C Y4eTOM W3MEHMBLUMXCA MOAXO40B — LOCTYMHOCTU CMeLUanu3upoBaHHON MeaMLMHCKONM no-
MOLLY, BO3MOXKHOCTAIMM COBPEMEHHBIX METO0B 0BCNe,0BaHUA U Tepaniu.

3aksitoyeHme. lMonydeHHble B paboTe pesynbTaThbl AAlOT OCHOBAHUS MEPECMOTPETb CTPaTervkd MpodMNaKTUYeCKOro Ha-
3HaYeHWUs aHTMANWNENTUYECKUX NPEnapaToB MaLMeHTaM C TAXKENION TPaBMOWA rOSI0Bbl B COBPEMEHHBIX YCNOBUAX OKa3aHMS
Ccneuuanm3vpoBaHHO NOMOLLM.

KnioueBble cioBa: aHTUINWENTUYECKMIA NMpenapaT; BOeHHas TpaBMa; OFHeCTpesSibHas TpaBMa M0o3ra; 0CTpble CUMMNTOMa-
TUYeCcKne anunenTu4ecKne NpPUCTynbl; NOCTTPaBMaTU4ECKaA 3NUNEncud; nocTrpaBMaTu4eCKue NpUCTynbl; NPpOHUKaKLLEee
paHeHue ronoshbl; I'IpOd)VIJ'IaKTVIKa nunencuu; I'IpOd)VIJ'IaKTVIKa nunenTu4eCKMx NpucTynos; YepenHo-Mo3roeasd TpaBma.
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No battle can be won in the study, and theory without practice is dead.

According to the National Neurology Guidelines, up to
600 thousand persons experience a traumatic brain injury
(TBI) every year during peacetime in Russia. Of these,
approximately 50 thousand cases are fatal, and another
50 thousand cases result in disability. By the end of the
20™ century, there were 2 million patients with disabili-
ties caused by brain damage [1].

According to epidemiology studies of epilepsy in Rus-
sia, the incidence of focal epilepsy in adults exceeds 80%,
with TBIs being the most common etiological factor [2].
An increase in the incidence of TBIs observed in recent
years will undoubtedly result in a higher incidence of
post-traumatic epilepsy (PTE), a concern shared by mili-
tary and civilian doctors. The diagnosis of post-traumatic
epilepsy is based on recurrent unprovoked seizures that
are causally associated with a previous brain injury.
Importantly, a brain injury not only precedes, but also
causes seizures. PTE may be the only consequence of a
TBI, significantly reducing quality of life.

PTE is observed in 4% of patients with a brain injury.
The incidence of PTE depends on the severity of TBI. PTE
is observed in 0.5%-1.5% of patients after a mild TBI,
including concussion and mild cerebral contusion (CC) [3].
Notably, the prevalence of epilepsy in the population is
0.5%-1.0% [1]. Accordingly, mild TBIs are associated
with a slightly higher prevalence of PTE, probably due
to the consequences of mild CC. After a severe TBI, the
incidence of PTE increases dramatically, reaching 15%-
20% in non-penetrating injuries, epidural hematomas,
and cortical lesions, 25% in intracerebral hemorrhages,
subdural hemorrhages, and depressed fractures, and
30%-50% in penetrating gunshot wounds of the skull
[3-5].

In peacetime, mild TBIs account for 80%-90% of all
head injuries. Given the high social and economic sig-
nificance of injuries and their consequences in military
personnel, researchers of the Department of Nervous
Diseases of the Military Medical Academy performed a
series of studies to assess the causal relationship be-
tween concussion and subsequent epilepsy [6, 7]. One of
the main conclusions was that there is no causal rela-
tionship between concussion and recurrent unprovoked
seizures. A concussion is currently defined as a function-
ally reversible condition with no detectable focal damage
to the brain matter [8, 9]. Given that medicine rarely al-
lows for definite conclusions and statements, the authors
emphasize the possibility of exceptions. A personalized
assessment of the association between an injury and
seizures is only possible when a physician has strong
evidence, supported by additional medical history data

00l hitps://doi.org/ 1017816/ rmmaré36870

Alexander Suvorov

and clinical findings, that the previous clinical diagnosis
of concussion was incorrect and the severity of injury
during the acute period was underestimated (i.e., the pa-
tient had a mild CC rather than a concussion). Moreover,
the authors propose that a confirmed concussion due to
a mine blast injury (MBI), with a combination of brain
tissue damage mechanisms, could be deemed a cause of
PTE under specific conditions (e.g., regional epileptiform
changes on ECG). Since 2022, the Clinic of Nervous Dis-
eases has gained unique experience in the treatment of
patients with a confirmed concussion caused by an MBI.
Thus, we have performed a comprehensive review and
analysis of medical records of 79 patients with a concus-
sion caused by an MBI, of which 40.5% had a concomi-
tant acoustic barotrauma. The duration of follow-up was
6—18 months. Head CT and EEG were performed in 100%
of patients. Due to metal fragments in the body, 25 pa-
tients underwent a head MRI in order to confirm lesions
that were not seen on CT scans. Three of these patients
had traumatic lesions on MRI that were not detected
on previous CT, making it possible to confirm a mild
CC. No epileptiform activity (EA) was detected on EEG
(Figures 1, 2).

This once again indicates that the clinical, anamnes-
tic, and radiological (head CT) signs of concussion after
an MBI (and possibly a non-battle brain injury) may ac-
tually be signs of a mild CC. These three patients were
excluded from the concussion group for further analy-
sis. None of the 76 patients with a confirmed concus-
sion had seizures. Only 2 (2.6%) patients had EA on EEG.
The first patient had an EEG three days after the injury,
which revealed bilateral synchronized bursts of sharp
waves with an amplitude of up to 210 pV, lasting for 1's
(Figure 3).

The second patient had an EEG 107 days after concus-
sion, which revealed EA, with low-frequency sharp and
slow alpha wave complexes (101 pV, 3 vibrations per
second), predominantly in the temporo-parieto-occipital
area (more on the left), with occasional synchronization
(Figure 4). The brain MRI revealed no focal lesions.

When analyzing these two patients with no history of
seizures and no previous EEG, we cannot rule out the
impact of a high-energy battle head injury on the de-
velopment of the detected abnormal bioelectric activity.
However, the generalized epileptiform patterns detected
on EEG are undoubtedly associated with a genetic predis-
position to abnormal synchronous bioelectric activity of
large neuron populations.

A minor increase in the incidence of PTE after mild
TBIs caused by MBIs seems encouraging. However, a
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Fig. 1. Patient L. MRI of the brain — on coronal (a) and axial sections (6) (FLAIR mode) the area of contusion in the subcortical-cortical
area of the left parietal lobe measuring up to 14 x 6 x 9 mm. Before the MR, the patient had been treated for 6 days with a diagnosis of
traumatic brain injury — brain commotion. According to CT of the head on the 3" day after the injury, no structural disorders were detected
Puc. 1. Maument J1. MPT rosioBHOro Mo3ra — Ha KOpOHasbHOM (@) U aKcuanbHoM cpesax (6) (pexxum FLAIR) KapTUHa ydacTKa KoHTY3u-
OHHBIX N3MeHeHNN B CYBKOPTUKaNbHO-KOPTUKaMbHBIX OTAENaX N1eBOi TeMEHHOM Joau pa3mepamm 1o 14 x 6 x 9 MM. [lo nposefieHus MPT
naLmeHT B TeueHue 6 AHen npoxoamn nedvenue ¢ amardozom 34MT, CI'M. Mo paHHbiM KT ronoBbl Ha 3-1 fieHb nocne TpaBMbl CTPYKTYPHBIX
HapYLLEHWI BbISBNEHO He Bbino
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Fig. 2. Patient L. EEG without signs of focal and paroxysmal activity at rest and during functional tests
Puc. 2. MMaument J1. 331 63 NpU3HaKOB 04aroBOM 1 NAPOKCM3MabHON aKTUBHOCTU B MOKOE W Npu GYHKLMOHabHBIX Npobax
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Fig. 3. Patient A. EEG in resting conditions shows regular, well- modulated exalted hypersynchronous, dominant alpha rhythm with a
frequency of 10 oscillations per second, an amplitude of 140 mcV, symmetrical, distorted by bilaterally synchronous bursts of “sharp”
waves with an amplitude of 210 mcV, duration of 1 s in the parietal-occipital leads. Zonal differences are impaired, the alpha rhythm
periodically has a paroxysmal character

Puc. 3. MaumenT A. 331 B ycroBusx NOKos B TeMEHHO-3aTbINI0YHbIX 0TBEEHUAX PErUCTPUPYETCA PeryNspHbIA, XOPOLLO MOAY/IMPOBAHHBIN,
3K3aNbTUPOBAaHHbIW, MUNEPCUHXPOHHBIN, LOMUHUPYIOLLMIA anbdha-puTM ¢ YacToToii 10 Konebanuii B ¢, amnautypoii 140 MKB, cummeTpuyeH,
UCKaXKeH bunatepanbHO-CUHXPOHHBIMM BCMbILLKaMKU «OCTPbIX» BOMH amnautygon 210 MKB, pnutenbHocTbio 1 c. 30HanbHble pa3nnums
HapyLLeHbl, anbha-puT™M NepuoSMyecKU MEET NapOKCU3MarbHbIN XapaKTep
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e alpha rhythm spindles, a low-frequency beta rhythm with an amplitude of 13 mcV, com-
plexes of “sharp-slow” wave with an amplitude of 101 mcV, a frequency of 3 oscillations/s, prevailing in the temporo-parietal-occipital
region on the left more than on the right, periodically tending to synchronize

Puc. 4. MaumeHT B. 331 — Ha cTbiKkax BepeTeH anbha-puTMa HU3KOYACTOTHBIN 6eTa-puUTM, aMnanTyaoi 13 MKB, KOMNneKcbl «ocTpas-
MeZsieHHas» BosHa amniutygon 101 MKB, yacToTon 3 Koneb./c, npecbnajatolime B BUCOYHO-TEMEHHO-3aTbIIOYHON obnacT (cneBa
borblue, YeM cnpaBa), NePUOANYECKM UMEKOLLIME HAKNOHHOCTb K CUHXPOHM3aLmMm

Fig. 5. Patient S. CT — trepanation defect in the frontal-temporal-parietal region on the right, measuring 9.2 x 13.7 cm (defect area 153 cm?).
A zone of cystic-atrophic changes in the right hemisphere is determined. The median structures are shifted to the left by up to 0.4 cm.
The lateral ventricles are dilated and symmetrical. In the area of the body of the left lateral ventricle, there is a proximal edge of the
ventricular shunt (history of mine-blast injury)

Puc. 5. Mauuent C. KT — TpenaHaumoHHbIN aedeKT B TO6HO-BMCOYHO-TEMEHHO 0bnacTv cnpasa pasMepamu 9,2 x 13,7 cM (nnowagab
nedexta 153 cm?). OnpeensieTca 30Ha KUCTO3HO-aTPOMUUECKMX N3MEHEHII NPaBoil reMucdepsl. CpeuHHbIe CTPYKTYPbI CMeLLieHbl BIEBO
10 0,4 cM. boKoBble JenyaouKky paclumMpeHbl, CMMMETpUYHbI. B 0bnacTv Tena nesoro 60K0BOro XenyAo4Ka UMeeTcst MPOKCUManbHbIA Kpail

BEHTPUKYNAPHOTO LUYHTA (B aHaMHEe3e MUHHO-B3pbIBHAs TpaBMa)

higher incidence of PTE (up to 50%) after severe pen-
etrating gunshot wounds of the skull can be expected
[3, 4. This high incidence of PTE described in the lit-
erature makes examination findings especially valuable,
as they allow for understanding when exactly the brain
structures were damaged. This makes it possible to as-
sess the formation of epileptic systems over time, even-
tually resulting in PTE, which is essential for the develop-
ment of antiepileptogenic agents.

In terms of casualties in modern local wars and armed
conflicts, there is an overall increase in the incidence of
head injuries (by 2-2.5 times), with fragment wounds and
blast injuries caused by high-energy exploding ammu-
nition (shells, mines, missiles, grenades, bombs, etc.)
being the most common [10, 11]. In modern conflicts,
neurosurgical injuries account for up to 30%, with the
incidence of TBIs reaching 15%. Blast injuries, ballistic
wounds (fragment wounds, gunshot wounds, etc.), and

00l hitps://doi.org/ 1017816/ rmmaré36870

non-ballistic wounds account for 51%, 38%, and 11%,
respectively. In terms of skull and brain injuries, soft
tissue injuries account for 34%, penetrating wounds of
the skull for 15%, and penetrating head injuries for 51%
(Figures 5, 6).

Before presenting the intermediate examination re-
sults for patients with severe gunshot head injuries,
we would like to clarify several terms, definitions, and
data provided in the recent scientific publications. There
is little doubt that not all seizures are associated with
epilepsy. In 2010, the Commission on Epidemiology of
the International League Against Epilepsy presented the
resulting work on defining the term “acute symptomatic
seizure” (ASS) for epidemiology studies in the journal
Epilepsia. Moreover, the Commission clarified the crite-
ria differentiating ASSs from unprovoked seizures [12].
An ASS is defined as a clinical seizure occurring in close
temporal relationship with a documented acute central
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Fig. 6. Patient G. No active complaints consistent with brain injury, conscious, no neurological symptoms. Upon examination, the
entrance holes of a penetrating blind craniocerebral wound are visualized in the left temporal region (at the time of injury, conscious-
ness was not lost). CT of the head — a hypodense wound channel with the presence of foreign bodies of bone density was detected
in the left frontal region, the wound channel goes upwards into the right frontal region of the brain with the presence of a foreign
body of metallic density

Puc. 6. MauveHT I'. Bes akTUBHLIX *anob, COOTBETCTBYIOLLMX TPaBMe MO3ra, B ICHOM CO3HaHWM, 6e3 HEBPOIOrMYECKON CUMMTOMATHUKY.
Mpn ocMoTpe B NIEBOIA BUCOYHOW 06/1aCcTV BU3Yann3MpyIOTCS BXOAHbIE OTBEPCTUS MPOHWKAIOLLEro C/IeNoro YepenHo-Mo3roBoro paHeHus
(B MOMEHT nonyyeHus TpaBMbl co3HaHue He Tepsan). KT ronosbl — B neBoii 106HOM 0611acTy BbISIBNEH MMNOAEHCHBIN paHeBOl KaHan ¢ Ha-
JIHMEM MHOPOAHBIX TEN KOCTHOW NMAOTHOCTH, PaHEBOI KaHan MAeT BBEPX B NpaByto N106Hy0 061acTb Mo3ra ¢ HanuymMeM MHOPOLHOTO Tena

MeTaIM4YecKoil NI0THOCTU

nervous system (CNS) insult. Unlike unprovoked seizures

(in epilepsy), ASSs are characterized by two components:

+ The underlying acute causal condition that occurs shortly
before a seizure must always be identified;

+ Seizures typically do not reoccur after eliminating the
triggering factor or condition and restoring the functional
integrity of the CNS.

The Commission proposed stopping using the terms
“reactive seizure,” “provoked seizure,” “induced seizure,”
and “situation-related seizure,” which are synonyms
for acute symptomatic seizures. The definition of ASS
includes seizures after an acute structural brain injury
(stroke, head injury, CNS infection, etc.), seizures associ-
ated with discontinuation (missed dose) of an antiepilep-
tic drug (AED), toxic seizures (due to alcohol abuse and
withdrawal), and metabolic seizures (due to hyponatre-
mia, hypocalcemia, hyperglycemia, hypoglycemia, etc.).
Seizures occurring within 7 days following a TBI were
proposed to be classified as ASSs; these seizures were
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also defined as “early seizures.” “Late seizures” occur-
ring beyond 7 days following a TBI were recommended
to be classified as unprovoked seizures and to make
a diagnosis of PTE in case of their recurrence.

This classification is based on epidemiology studies
conducted in the middle of the 20th century. According
to these studies, 90% of seizures within a month after
a head injury occur within the first week, and 80% of all
early seizures occur within the first day. Thus, immediate
(the most acute) seizures are distinguished, that occur
within the first day and are classified as early seizures
[3]. The proposed 7-day interval is justified by the ex-
perts of the International League Against Epilepsy based
on the difference in the risk of recurrence and mortality
rates between ASSs and unprovoked seizures, accord-
ing to Hesdorffer et al. [13]. The authors demonstrated
that 13% of patients develop an unprovoked seizure
(US) after an ASS, and 46% of patients have a second
US after the first one. The mortality rate within the first
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month following a TBI in ASS patients is 9 times high-
er than in patients without ASSs. However, Hesdorffer
et al. did not categorize patients based on the severity
of injury.

Thus, the definition of ASS was theoretically based
on the assumption that the risk of a subsequent unpro-
voked seizure should be relatively low. But is this 7-day
interval relevant, say, for patients with severe TBIs?
s this short interval actually justified in terms of patho-
genesis? “Early seizures” (ASSs) are believed to be direct
consequences of a head injury, while pathophysiologi-
cal mechanisms of “late seizures” (USs) are associated
with changes in brain structures, which may result from
chronic neuronal and synaptic damage, as well as ab-
errant sprouting and remodeling. These complex post-
traumatic epileptic system formation processes require
a considerable amount of time, which obviously exceeds
7 days. What is the pathogenetic difference between days
7 and 8 in a patient with a severe penetrating TBI, diamet-
rical or through-and-through wound of the brain, mul-
tiple intracranial hemorrhages, and propagation sites?
As previously stated, according to the definition, ASSs
typically do not reoccur after eliminating the triggering
factor (condition) and restoring the functional integrity
of the CNS. This is true for toxic seizures, metabolic
seizures, seizures associated with treatment discontinu-
ation, etc. Seizures disappear when a patient resumes
therapy or abstains from alcohol, or when sodium lev-
els return to normal. However, “restoring the functional
integrity of the CNS” in 7 days after acute structural
damage is unlikely. These theoretical recommendations
cannot be followed in full in real-world clinical practice,
preventing unambiguous interpretation of guidelines,
manuals, and monographs, including the prescription
of AEDs.

We believe that classification developed by Rus-
sian neurologists, our teachers, should be followed.
These classifications distinguish provoked seizures as
situation-related seizures in patients without an acute
structural brain injury (seizures associated with AED
discontinuation, high body temperature, alcohol abuse,
metabolic disorders, sleep deprivation, etc.) and acute
symptomatic seizures due to an actual cerebral pathology
(seizures associated with an acute period of brain injuries
and diseases) [8, 14].

Regarding the course of TBIs, the acute period lasts
for 2 to 10 weeks (depending on the clinical type), the
intermediate period for 2 to 6 months, and the long-term
period in clinical recovery for up to 2 years (in progres-
sive TBIs, the duration is indefinite) [9, 14].

The term “acute period” reflects the entirety of dam-
age and defense reactions in response to an injury.
It lasts from the moment of brain injury with a sudden
impairment of integrative and local functions to the sta-
bilization of impaired cerebral, vegetative, and somatic
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functions or fatal outcome. Thus, with respect to severe
head injuries, ASSs should be defined as seizures that
occur within 10 weeks, while subsequent seizures should
be classified as unprovoked and diagnosed as PTE.
It is essential for further improvements in the manage-
ment of such patients.

Noteworthy are the guidelines “Epilepsy and Status
Epilepticus in Adults and Children” of the Ministry of
Health of Russia. According to the Terms and Definitions
section, the definition of the incident (situation-related)
seizure includes the term “acute symptomatic seizure,”
which is a seizure that only occurs during the acute stage
of organic brain syndrome (stroke, TBI, etc.) [15].

Thus, interpreting the terms proposed by the Inter-
national League Against Epilepsy in real-world clinical
practice is challenging. In the study presented below, we
used a 10-week interval as a threshold for the onset of
unprovoked seizures in a severe TBI.

The prevention of seizures following a severe TBI
remains a challenging and contentious issue. Seizures
are intracranial consequences of secondary brain dam-
age following an injury, similar to cerebral edema, intra-
cranial hypertension/hypotension, vascular spasm, isch-
emia, and blood contact with nervous tissue. At the same
time, AED therapy has well-documented side effects that
can be difficult to identify in patients with severe TBlIs.
It is currently widely recognized in the medical commu-
nity that preventive AED therapy in severe TBls decreas-
es the incidence of early seizures, but has no effect on
epileptogenesis and late seizures. Thus, AEDs should be
prescribed to all patients within the first 7 days following
a severe injury with no seizures. Further drug therapy is
not deemed justified.

The following is a brief review of the historical con-
text that supports the recommendation for preventive
AED therapy. It is based on a randomized, double-blind
study of phenytoin for the prevention of post-traumatic
seizures following a severe TBI (n = 404) [16]. The ran-
domized design provided for the use of phenytoin in
the treatment group for one year. The treatment group
(n = 208) showed a lower incidence of seizures in the first
7 days compared to the placebo group (3.6% vs. 14.2%;
p < 0.001). After one year of phenytoin therapy, the au-
thors concluded that there were no significant differences
in the incidence of seizures between the treatment group
and the placebo group (21.5% vs. 15.7%; p < 0.2). More-
over, there was an increase in the incidence of seizures
in the treatment group. This tendency persisted one year
after discontinuing phenytoin: the incidence of seizures in
the treatment and placebo groups was 27.5% and 21.1%,
respectively (p < 0.2).

Nine years later, the same authors assessed the ef-
fect of phenytoin, valproic acid, and placebo in the pre-
vention of seizures and PTE [17]. The findings did not
indicate the superiority of drug therapy. There were no
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significant differences between phenytoin and valproic

acid after 1 week, 1 month, and 6 months compared to

placebo. Valproic acid was not superior to phenytoin after

1 week. Moreover, the authors reported a slight increase

in mortality in the valproic acid group.

In 2013, Inaba et al. performed a multicenter com-
parative study of levetiracetam and phenytoin for the pre-
vention of post-traumatic seizures [18]. Levetiracetam
was found to be not superior to phenytoin in the preven-
tion of early seizures, with comparable incidence of side
effects and mortality rate.

Given the extensive international expertise on the
subject, a meta-analysis was performed in 2015, which
is included in the Cochrane database [19]. The authors
made the following conclusions:

+ There is low-quality evidence that preventive AED therapy
reduces the risk of post-traumatic seizures compared to
placebo;

+ There is no evidence that preventive AED therapy reduces
the risk of late seizures or the mortality rate following
an injury;

+ There is insufficient data to compare the efficacy of
phenytoin and other AEDs in reducing the risk of post-
traumatic seizures.

Moreover, a work arguing against preventive AED
therapy was published, according to which the risks of
parenteral phenytoin administration in the first 7 days
outweighed the benefits [20]. The authors stated that
preventive phenytoin therapy does not decrease the inci-
dence of early post-traumatic seizures following a severe
TBI. Moreover, the use of AEDs leads to worse functional
outcomes according to the Glasgow Outcome Scale and
the modified Rankin Scale, as well as a longer hospital
stay.

Regarding applicable Russian guidelines for the pre-
vention and treatment of post-traumatic seizures, clini-
cians should follow the National Neurology Guidelines [1]
and the guidelines “Focal Brain Injury” of the Ministry of
Health of Russia [9] in their routine practice.

The National Neurology Guidelines address the sub-
ject twice. The first reference is in the Preventive Anti-
convulsant Therapy section, subchapter “Diagnosis and
Treatment of Severe TBIs.” According to this reference,
antiepileptic drugs (phenytoin, carbamazepine) are rec-
ommended during the acute TBI period in patients at high
risk of early seizures: depressed skull fracture, intra-
cranial hemorrhages, cortical contusions, penetrating
TBIs, or seizures within the first 24 hours after an injury.
Level | evidence indicates that preventive therapy with
phenytoin, carbamazepine, phenobarbital, and valproate
in ineffective in the prevention of late post-traumatic epi-
lepsy (more than 7 days). The second reference is in the
Prevention of Epilepsy section, subchapter “Diagnosis,
Treatment, and Prognosis of Penetrating TBIs.” Accor-
ding to this reference, antiepileptic drugs (phenytoin,

Vol.43 (&) 2024

00l hitps://doi.org/ 1017816/ rmmaré636870

Russian Military Medical
Academy Reports

phenobarbital, carbamazepine, valproate) are recom-
mended during the first week after in injury for the pre-
vention of early epilepsy; subsequent preventive therapy
with antiepileptic drugs is not recommended, because
their efficacy has not been confirmed. Despite the new
terms “early epilepsy” (seizures occurring within 7 days
after an injury) and “late epilepsy” (seizures occurring
beyond 7 days after an injury), the main recommendation
is to prescribe antiepileptic drugs only during the first

7 days.

The guidelines “Focal Brain Injury” of the Ministry of
Health of Russia, developed by the Russian Association
of Neurosurgeons, propose the following:

« The prevention of early seizures is possible in patients at
high risk: GCS score <10, depressed skull fractures, in-
tracranial hemorrhages, cortical contusions, penetrating
TBIs, or seizures within the first 24 hours after an injury;

+ Preventive therapy with antiepileptic drugs can be used
on a regular basis after the first week only if justified by
other clinical parameters (penetrating injury, major intra-
parenchymal hemorrhage, etc.);

« The prevention of early seizures has no effect on long-
term outcomes, late seizures, or the onset of epilep-
sy [91.

Considering the foregoing, neurologists and neuro-
surgeons can make decisions on the use of preventive
AED therapy and its duration in severe TBIs on a case-
by-case basis.

To conclude the theoretical introduction to this article,
we would like to emphasize the existing uncertainties in
this area and the challenges that clinicians face when
making treatment decisions, such as when to diagnose
PTE, whether to prescribe AEDs and for what types of
injuries, which AED is better, and which dose and dura-
tion of therapy to use. How do we sort through all the
advantages and disadvantages? Will preventive AED ther-
apy help to avoid a seizure with significant secondary
brain damage following a severe injury, or will it merely
cause side effects, worsen a traumatic brain injury, and
affect blood, liver, and kidney functions and blood pa-
rameters? Long-term use of a costly drug therapy with-
out an obvious necessity is a significant economic issue.
Despite rapidly accumulating experience, the medi-
cal community is still looking for the correct answers.
We cannot dismiss the findings of double-blind, random-
ized clinical studies. However, due to the diversity of
brain injuries, unknown epilepsy predisposition rate in
this cohort, and differences in therapeutic and diagnostic
capabilities around the world, real-world clinical prac-
tice varies between departments, hospitals, and schools
of thought.

This article presents a prospective analysis of 224 pa-
tients with severe and moderate battle TBIs (116 patients
with penetrating gunshot head injuries and 108 patients
with non-penetrating injuries) who were examined and
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treated in the Clinic of Nervous Diseases of the Military
Medical Academy. According to the literature, this cohort
is at the highest risk of post-traumatic seizures. Accor-
ding to the epidemiological data presented by Frey (2003)
in a review article covering the World War I, World War I,
Korean War, and Vietnam War, the incidence of PTE in
penetrating TBIs could reach 42%-53% [3]. Notably, this
value remained unchanged (and even increased) despite
the clear differences in treatment capacities between the
early and late 20th century. The most detailed description
of PTE following a battle injury comes from the follow-up
of Vietnam veterans 5, 15, and 35 years after a TBI [21].
The majority of patients had a penetrating head injury.
After 5 years of follow-up, the authors reported the results
for 1,221 patients. Within 5 years, 27.9% of patients de-
veloped PTE. After 15 years, the incidence of PTE account-
ed for 53% (based on an examination of 421 veterans).
In 18% of patients, seizures were first reported 10 years
after an injury; only 66% of PTE patients received AEDs.
After 35 years, the study group included as few as 199
patients. The incidence of PTE in this cohort was 47%. In
12.6% of patients, seizures were first reported 15 years
after an injury. Notably, in the early 21 century, 96% of
veterans received phenobarbital or phenytoin, while only
4% received valproate or carbamazepine.

In our study, all 224 patients received specialized neu-
rosurgical treatment within one day after a severe TBI.
The patients were or were not prescribed preventive AED
therapy based on the subsequent evacuation destination
and treatment modalities in the absence of seizures.

The study cohort was divided into two groups to as-
sess different treatment modalities:

« Group 1 (n=122; 54.5% patients): without preventive

AED therapy;

« Group 2 (n=102; 45.5% patients): with preventive

AED therapy.

In Group 2, AED therapy was prescribed after
2-10 days in a specialized hospital and discontinued after
14-90 days, based on a neurologist’s decision following
the transfer from the surgical hospital. EEG, brain CT, and
brain MRI (in the absence of metal fragments in the body)
were performed in all patients. The duration of follow-up
was 12-18 months.

The first and most unexpected finding was the ab-
sence of acute symptomatic seizures in both groups dur-
ing the 10-week follow-up period after an injury.

A retrospective analysis of clinical and imaging find-
ings and surgical outcomes in 1,770 patients who un-
derwent surgery for a severe TBI in the Sklifosovsky In-
stitute for Emergency Medicine revealed that 140 (7.9%)
patients had seizures during the acute TBI period, with
immediate, early, and late seizures in 81.4%, 15.7%, and
2.9% of cases, respectively [22].

Why were there no cases of acute symptomatic sei-
zures in our study? Why don't seizures develop after
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high-energy penetrating head injuries with ischemic and
hemorrhagic brain tissue damage, impaired CSF circula-
tion, extensive propagation sites, depressed fractures,
and bone and metal fragments?

We propose the following factors that may influence
the absence of acute symptomatic seizures.

First, high-energy penetrating battle TBIs are associ-
ated with brain matter damage that significantly exceeds
structural damages detectable by structural brain imag-
ing. These TBIs may involve a pathological neuron inhi-
bition mechanism (similar to spinal shock), preventing
pathological excessive activity of large groups of neurons
that causes seizures.

Second, specialized anesthetic and neurosurgical
care was provided soon after an injury. This involves the
early use of parenteral anesthetics due to the severity
of TBIs, a high incidence of severe concomitant injuries
requiring intubation and/or primary surgical debride-
ment with anesthesia, and the transfer of anesthetized
patients to central specialized healthcare facilities of
the Ministry of Defense of Russia. Despite the severity
of TBIs, approximately 2% of patients with penetrating
head injuries were conscious when they were admit-
ted to specialized care facilities. Only half of the 80%
of patients with various impairments of conscious-
ness were in coma. We can compare the fast delivery
of patients to data from the Neurosurgery Service of
the Donetsk People’s Republic. During the armed con-
flict in the Donbas (2014-2015), in a non-evacuated city
(Donetsk), the Neurosurgery Service provided medi-
cal care to 3,679 patients with head injuries (penetrat-
ing gunshot TBIs in 45.3%). Of these, 96.2% of patients
were admitted to healthcare facilities during the first day
(40.4% within the first three hours) [23]. Thus, during this
short period of time, all patients undergo primary surgi-
cal debridement according to the standard requirements
of military surgery, with general anesthesia. As a result,
many patients with severe TBIs receive anesthetics, which
may reduce epileptic activity of neurons and prevent early
seizures.

Third, the patients used tube syringes with nefopam
solution as an anesthetic, as a self-aid or mutual aid
method. According to the prescribing information, ne-
fopam is contraindicated in patients with epilepsy and
can cause seizures. However, several studies demon-
strate that nefopam can prevent experimental seizures
in animals [24, 25]. Early administration of this drug
(soon after an injury) using a tube syringe may interrupt
the development of ASSs. Nefopam is more commonly
used in combat environments because it is not a nar-
cotic medication, which cannot be used as anesthetics
in isolated head injuries due to the risk of respiratory
depression.

In our study, PTE was observed in 21 of 224 (9.4%)
patients.
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In Group 1, 8 of 122 (6.6%) patients were diagnosed
with PTE. The first unprovoked seizure was reported
103-145 days after an injury. EA on EEG was detected in
11 of 122 (9.0%) patients; of these, 7 patients had PTE,
and 4 patients had no seizures.

In Group 2, 13 of 102 (12.7%) patients were diagnosed
with PTE. The first unprovoked seizure was reported 75—
50 days after an injury and 40-45 days after AED discon-
tinuation. EA on EEG was detected in 13 of 102 (12.7%)
patients; all of these patients had PTE.

EEG, EEG monitoring, or video EEG monitoring was
performed in all patients. EA was detected in 24 of 224
(10.7%) patients; of these, 20 (83%) patients developed
PTE.

Importantly, all patients receiving preventive AED
therapy require an EEG prior to AED discontinuation. If
epileptiform activity is detected, AED therapy must be
continued during the acute and intermediate TBI periods;
the duration of therapy in patients with severe TBIs is
6 months [9, 14]. Epileptiform activity on EEG in patients
without seizures who are not receiving AEDs does not re-
quire the initiation of preventive AED therapy. However, it
necessitates more stringent requirements to compliance,
total abstinence, and drug therapy adjustments.

Ten of 21 PTE patients in the study cohort had metal
fragments in the brain that could not be removed; in
4 of 21 patients, metal fragments were removed during
primary or secondary surgical debridement of the head
injury.

Notably, 24 patients with non-removable metal frag-
ments and 16 patients with bone fragments in the brain
had no seizures. Moreover, these patients had no epilep-
tiform activity on EEG and did not receive AEDs (Figures
7-10). This emphasizes that a genetic predisposition to
epileptic system formation following an injury, with sei-
zures caused by insufficiency of the innate antiepileptic
system, plays a significant role in the development of
PTE.

Unlike bone fragments, the presence of bone frag-
ments is a significant risk factor for PTE. It was reported
in 10 of 34 (29.4%) patients with a non-removable metal
fragment in the brain.

Three of 21 PTE patients experienced their first sei-
zure (classified as ASSs) the day following elective cra-
nioplasty with a customized plate. All of these patients
subsequently had a US. Thus, the onset of seizures im-
mediately after cranioplasty in patients with penetrating
head injuries can be considered a predictor of PET, ne-
cessitating the prescription of AEDs.

It is a common belief that epilepsy treatment should
not be initiated until the diagnosis is made. Can a patient
be diagnosed with epilepsy and begin treatment after
a single unprovoked seizure?

Epilepsy, as defined by H. Gastaut (1975) and rec-
ognized by the World Health Organization, is a chronic
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brain disorder characterized by recurrent seizures due
to excessive discharge of cerebral neurons, associ-
ated with a variety of clinical and laboratory manifes-
tations. Taking into account the current experience, the
International League Against Epilepsy proposed a new
conceptual definition in 2005, which is also permit-
ted for use in clinical practice: epilepsy is a disorder
of the brain characterized by an enduring predisposi-
tion to generate epileptic seizures and by the neurobio-
logic, cognitive, psychological, and social consequences
of this condition [26]. The diagnosis of epilepsy can
be made if the condition meets one of the following
criteria [27]:
At least two unprovoked (or reflex) seizures with an in-
terval of more than 24 hours;
+  One unprovoked (or reflex) seizure and the risk of sub-
sequent seizures similar to the overall risk of recurrence

(at least 60%) after two unprovoked seizures observed

within the next 10 years;

«  Sufficient information to confirm a specific epileptic syn-
drome.

A large epidemiology study found that the risk of
recurrent unprovoked seizure following an injury is as
low as 46.3% [10]. This value (46.3%) is well below 60%;
thus, it is not recommended to make the diagnosis of
epilepsy and prescribe AEDs after the first unprovoked
seizure. However, according to the authors, this is the
overall value after all injuries, regardless of their seve-
rity.

In the Clinic of Nervous Diseases of the Military Me-
dical Academy, a diagnosis (e.g., single bilateral tonic-
clonic seizure with focal onset) is made and AEDs are
prescribed after the first unprovoked seizure (occurring
after more than 4-10 weeks, depending on the severity
of the traumatic brain injury). An AED is prescribed as
monotherapy at a minimal therapeutic dose, with gradual
titration (e.g., valproate 900-1,000 mg/day, levetirace-
tam 1,000 mg/day).

Despite the prescription of AEDs, recurrent seizures
were observed in all patients, which allowed clarifying
the diagnosis (post-traumatic epilepsy) and adjusting the
AED dose to the maximum effective dose. In the event
of side effects, alternative monotherapy or appropriate
polytherapy was initiated, depending on the efficacy of
the initial drug, provided that it was well tolerated.

According to our findings, the incidence of the second
and subsequent unprovoked seizures after moderate and
severe gunshot TBIs was 100%. Thus, the diagnosis of
PTE can be made even after the first unprovoked seizure.

Based on our experience, we provide recommenda-
tions for the prescription/discontinuation and duration of
AED therapy in patients with moderate and severe gun-
shot TBIs (see Table).

In the absence of seizures, preventive AED therapy is
not prescribed.
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Fig. 7. Patient D. Head CT — condition after resection-decompression trepanation of the parietal bone on the right; a massive area of
cystic-atrophic changes is noted in the right occipital, both parietal lobes and the frontal lobe on the left with approximate dimensions
of 105 x 20 mm; in the cortical sections of the left frontal lobe, a foreign body of metallic density with dimensions of 9 x 8 mm is noted
Puc. 7. Maument . KT ronosbl — cocTosiH1e nocne pe3eKLUMoHHO-LeKOMNPECCUOHHOI TpenaHaLum TEMeHHO KOCTU CrpaBa; 0TMeYaeTcst
MAaCCMBHbIN Y4acTOK KUCTO3HO-aTPOMUYECKUX U3MEHEHWIE B NPaBO 3aTblNIOYHOM, B 06eMx TeMeHHbIX [0ASX U NI0BHOW [onm cneBa npu-

onmsuTenbHbIMKM pasMepamm 105 x 20 MM; B KOPTUKabHBIX 0TAENaX JIeBOW NOBHOM 07U 0TMEYaeTCsl MHOPOAHOE TeSI0 MeTasIMYecKon
MOTHOCTW pa3Mepamm 9 x 8 MM
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Fig. 8. Patient D. EEG — slowing of the basic rhythm, without signs of focal and paroxysmal activity at rest and during functional
tests

Puc. 8. Maument [l. 33I — 3aMepneHMe 0CHOBHOTO puTMa 6e3 NpM3HaKOB 04aroBOM W MApPOKCU3MalbHOW aKTUBHOCTM B MOKOE U Npu
(yHKUMOHanbHbIX Npobax

Fig. 9. Patient F. Head CT — in the right hemisphere of the cerebellum, a hypodense wound channel was revealed with the presence of
foreign bodies of bone density, single and grouped, with a total size of up to 4 x 6 mm; taking into account the ricochet wound, the wound
channel goes upward through the cerebellum and the right cerebral peduncle with the presence of a foreign body of metallic density
measuring 8 x 9 mm, located cranial to the enveloping cistern, to the right of the pineal gland

Puc. 9. Maument @. KT ronoBbl — B NpaBoM MoJyLUapui MO3MeYKa BbISBNIEH TUMOAEHCHbIA PaHeBOW KaHaj C HaMYMeM MHOPOAHbIX
Tes KOCTHOM MAOTHOCTH, eAMHUYHBIX W TPYNNMPOBaHHbIX, 06LLMMM pa3MepaMu [0 4 x 6 MM; C Y4eTOM PUKOLLETUPYIOLLEr0 paHeHus, pa-
HEBOW KaHan WAEeT BBEPX Yepe3 MO3MKEYOK W MPaBylo HOXKY MO3ra C HalMuMeM MHOPOJHOrO Tenla MeTanIMYecKoii NNOTHOCTM pa3Mepamy
8 x 9 MM, pacnonoXeHHOro KpaHUasbHee 0XBaTbIBAOLLEN LMCTEPHDI, CMPaBa OT LUMLLKOBUAHOI Xenesbl
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Fig. 10. Patient F. EEG — within the normal range, without signs of epileptiform activity at rest and during functional tests
Puc. 10. Maument ®. 33 — B npefenax BapuaHTa HOpMbl, 6€3 NPU3HaKOB 3NMNENTUOPMHON aKTUBHOCTU B MOKOE U NpU yHKLMO-
HanbHbIX Npobax

Table. Recommendations for prescribing/withdrawing and duration of AED administration in patients with moderate to severe

gunshot TBI
Tabnuua. PekoMeHpaUmm no HasHaueHWio/oTMeHe U AnuTenbHocTY npueMa A3l y naumeHToB ¢ orHecTpenbHoi UMT cpesiHeit u Tsxenon
CTENEHU TECTM
EEG (sleep EEG monitoring, if possible)
Seizure Acute TBI period 10 weeks to 6 months 6—12 months 12-24 months
Without EA | With EA | Without EA | With EA | Without EA | With EA | Without EA | With EA
No - - - - - - - -
No (however, _ ) . _ N _ () _ _
AEDs were prescribed)
ASS + + +(*) + - + - +(*)
PTE (single US) ** ** + + + + + +

Note. —: AEDs are not prescribed or discontinued; +: AEDs are prescribed or continued; +(*): in the presence of metal fragments in the
brain, AEDs are prescribed or continued; in the absence of metal fragments in the brain, AEDs are discontinued; **: during the acute TBI
period, seizures are classified as ASSs, rather than as US or PTE.

[pumeyaHue. «—» — He HasHa4vaeM/oTMeHsieM AJIT; «+» — HasHauaem/npofomkaem A3M; «+(*)» — ecnm ecTb BHYTPUMO3roBoN MeTas-
JIMYECKMIA OCKOJIOK — Ha3Ha4aeM/NPOA0IKAEM, ECIIN HET BHYTPMMO3roBOr0 MeTa/IIMYecKoro 0cKosika — oTMeHsieM A3J[T; ** — B ocTpoM

nepuone YMT anunentuyeckne npuctynbl pacuienmBatotca Kak 0C3M, a e H3M wawm MT3.

When preventive AED therapy is prescribed during
previous stages in the absence of seizures, the duration
of therapy is as follows:

+ No epileptiform activity on EEG: gradual discontinuation
of AED therapy;

+ Epileptiform activity on EEG: during the acute and inter-
mediate TBI periods (6 months in severe TBIs);

+ Metal fragments in the brain: during the acute TBI pe-
riod in the absence of epileptiform activity on EEG; up to

12 months in the presence of epileptiform activity on EEG,

with gradual discontinuation.

In the event of ASSs (first 10 weeks after an injury),
AEDs must be prescribed; the duration of therapy is as
follows:

+  During the acute TBI period (irrespective of EEG findings);

» Epileptiform activity on EEG: up to 12 months;

+ Metal fragments in the brain: up to 6 months in the ab-
sence of epileptiform activity on EEG; up to 2 years in the
presence of epileptiform activity on EEG.

00l hitps://doi.org/ 1017816/ rmmaré636870

In the event of a single unprovoked seizure or PTE,
AEDs must be prescribed. The treatment is performed
in accordance with the Russian guidelines “Epilepsy and
Status Epilepticus in Adults and Children” [15].

The primary treatment goal in epilepsy patients is to
stop seizures while minimizing the side effects of pre-
scribed AEDs.

Modern AEDs have a broad spectrum of side effects,
with an incidence of up to 37% [28]. Moreover, when pre-
ventive AED therapy is prescribed, it is difficult to deter-
mine the required effective dose and ensure sufficient
control of potential covert side effects of the therapy.
It is often difficult to detect side effects in severe pa-
tients due to CNS damage and severe concomitant in-
juries to other organs and systems, as well as the need
to administer multiple drugs from other classes. Dose
reduction or switching to another AED improves the pa-
tient’s condition, including cognitive function, in some
cases.
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YnbTpacTpyKTypHbie 0CO6€HHOCTU roJIOBHOr0 MO3ra
nallueHToB ¢ KOrHUTUBHbIMU HapyLeHUAMU NpU
6onesHu AnbureitMepa U COCYAUCTON AeMEHLUM
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AHHOTALMA

AxTtyanbHocTb. B HacTosiLiee BpeMs B CBA3W C YBENIMYEHMEM MPOLOSIKUTENBHOCTY KM3HU YPE3BbIYAHO aKTyasnbHOW SBNSA-
eTca npobneMa KOrHUTUBHBIX HapYLLEHWI, AOBOMBHO YacTo 06HApYXKUBAEMBIX Y MOXUIbIX M0AEN U ABNSIOLLMXCA FPO3HBIM
CMHLPOMOM LIeNIoro psja HelipofereHepaT1BHbIX 3aboneBanmii. CornacHo anMaeMUONOrMYECKUM AaHHbIM, CaMbIMU YacTbIMU
NPUYMHAMN Pa3BUTUA KOTHUTUBHOM AMUCOYHKUMM aBNAoTca 6one3Hb AnblreiMMepa U LepebpoBacKynsipHble 3aboneBaHus,
B CymMMe cocTaBnss okono 90 % Bcex cnyyaes.

Lienb nccnepoBaus: usyyeHne Mopdonornyecknx 0cobeHHoCTeN, iexalyux B 0CHOBE Pa3BUTUS KOTHUTMBHBIX HapyLUEHWIA
npu bonesnn AnbureiiMepa v LiepebpoBacKyApHO/A NaToN0ruu.

Matepuanbl u metogbl. [lo paspabotaHHOMy U 3anaTeHTOBaHHOMY HaMW MeTOAy MOLTOTOBKM CEKLUMOHHOrO Marepuana
LNS 3N1EKTPOHHON MUKPOCKOMUM Ha ayTOMCWUIMHOM MaTepumane BbIMOIHEHO AeTalbHOe UCCNef0BaH1e rofioBHOMO Mo3ra no-
XWNbIX NaUMEHTOB C Bonie3Hblo AnblreiiMepa M LiepebpoBacKyApHOM NaTonoruei.

Pe3ynbtartbl. [py 3NeKTPOHHOW MUKPOCKOMMM FOJIOBHOTO MO3ra nauueHToB ¢ 605e3HbI0 AnbLreiiMepa 4acTo 0bHapyuBa-
I0TCS KPYMHbIe BHEKIIETOYHbIE CETYATO-BOJIOKHUCTbIE CTPYKTYPbI, BIIOTHYHO MPUNEXaBLUME K MUEIMHOBBLIM BOJIOKHAM, BNIS-
loLLMecs YacTblo BONOKHUCTON Bnswwku. Mpy cocyamcToi AeMeHUMM B Helipomuie BCTPeYaloTcs runepxpoMHble obpa3oBa-
HWS HenpaBWIbHOW QOPMbI C reTeporeHHbIM COAEPHUMBIM, KOTOPble MOrYT NpefcTaBNiATb c0boM byayLme Tak Ha3biBaeMble
«anddysHbie» bnawku. Mpu 6onesHn AnbureiiMepa B LMTONNa3Me HEKOTOPbIX OJIMIOLEHAPOLMTOB KOPbI FOSI0BHOMO MO3ra
TaKkKe HabnopaTca GparMeHTbl byaywmnx «anddysHbix» bnswek. Y Bcex yMeplumx ¢ 6onesHblo AnbureiiMepa 06Hapyxu-
Ba/IUCb M3MEHEHMs CUHAMCOB B BUAE rpyborpaHynsapHOro pacnaja BCero CMHANTOKOMMEKCA, T. €. CUHAMTUYeCKUX BE3WKYN,
MWUTOXOHPUI W COBCTBEHHO CUHANTUYECKOM LLENN.

3akuitoyeHue. [lpoBefeHHoe McCnefoBaHWe [aeT BO3MOXHOCTb MO-HOBOMY B3rJiiHYTb HA HEKOTOPble BOMPOCHI 3TMONIOMUM
1 naToreHesa TaKoro HempocToro Ans AUArHOCTUKM U NIeYeHUsl COCTOSIHUSA, KaK KOTHUTUBHbIE HapyLLEHNS.

KnioueBble cnoBa: bonesHb AnbureiiMepa; BONOKHUCTbIE BASLIKM; TONOBHOM MO3T; ANddY3Hble BNAWKK; AeCTPYKLMS
CMHanNCOB; COCYAUCTAsA AeMEHLMS; INEKTPOHHAs MUKPOCKOMMUA.
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Ultrastructural features of the brain of patients
with cognitive impairment in Alzheimer’s disease
and vascular dementia
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ABSTRACT

BACKGROUND: Nowadays, due to the increase in life expectancy, the problem of cognitive disorders, quite often found in
elderly people and being a formidable syndrome of a number of neurodegenerative diseases, is extremely relevant. Accor-
ding to epidemiological data, the most common causes of cognitive dysfunction are Alzheimer’s disease and cerebrovascular
diseases, accounting for about 90% of all cases.

AIM: to investigate the morphological features underlying the development of cognitive disorders in Alzheimer’s disease and
cerebrovascular pathology.

MATERIALS AND METHODS: According to our developed and patented method of preparation of sectional material for electron
microscopy a detailed study of the brain of elderly patients with Alzheimer’s disease and cerebrovascular pathology was car-
ried out using electron microscopy on autopsy material.

RESULTS: Electron microscopy of the brains of patients with Alzheimer’s disease often reveals large extracellular reticulate-
fiber structures closely adjacent to myelin fibers, which are part of a fibrous plaque. In vascular dementia, irregularly shaped
hyperchromic masses with heterogeneous contents are found in the neuropil, which may represent future so-called “diffuse”
plaques. In Alzheimer’s disease, fragments of future “diffuse” plaques are also observed in the cytoplasm of some cortical
oligodendrocytes. In all deceased with Alzheimer’s disease, synaptic changes were found in the form of roughly granular dis-
integration of the entire synaptocomple, i.e., synaptic vesicles, mitochondria, and the synaptic cleft proper.

CONCLUSION: This study provides an opportunity to take a new look at some questions of etiology and pathogenesis of such
a disease as cognitive disorders, which is not easy to diagnose and treat.

Keywords: Alzheimer's disease; brain; destruction of synapses; diffuse plaques; electron microscopy; fibrous plaques;
vascular dementia.
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AKTYAJIbHOCTb

Cpenu pa3HoobpasHbIX M MHOFOYMCIIEHHBIX HEBPOJIOrUYe-
CKWX CMHAPOMOB, GOPMMPYIOLLMXCSA B pe3ynbTaTe opraHuye-
CKUX U QYHKLMOHAIbHbIX MOBPEXAEHMIA CTPYKTYP FOJIOBHOIO
MO3ra pasfINyHON 3TUOMOTMM, BaXKHEMLLYHK POJib UFpakT Ha-
PYLLIEHNS BbICLLMX MO3roBbIX QYHKLMMA, YTO KpaliHe HeraTuBHo
B/IMSIET Ha KAYECTBO MU3HW NaLMEHTOB W YNEHOB UX CEMEN.

MaToMopdonoruyeckoe uccnefoBaHue npu 6onesHu
Anbureiimepa (BA) BbISBNISET ClieytoLLMe MaKPOCKOMMUYeCKMe
MPU3HaKW: KOpTUKanbHas aTpodus C NpeuMMyLLECTBEHHBIM
nopaxeHneM MefuobasanbHbIX 0TAEN0B BUCOYHBLIX AOJIEN,
BKJTH0YAs SHTOPUHANBHYH KOPY M CTPYKTYpbI MMNMNOKaMnab-
HOM opMauuyW, a TaKKe acCcoLMaTUBHOW KOpPbl BUCOYHbBIX
W TeMeHHbIX Aonelt. [Tpu MUKPOCKONUYECKOM MUCCIeA0BaHUM
ANs NOATBEPMAEHUA MaTONOMMM anbLredMepoBCKOro TUna
HeobX04MMO BbIAIBIEHWE TUMWYHLIX HEMPONATONOrUYECKUX
MapKepoB 3abosieBaHms, K KOTOPbIM OTHOCATCA aMUNOUAHbIE
(CeHuUnbHbIe) BASALLIKY, MPeUMYLLECTBEHHO IKCTpaLeNonsp-
HOW NOKanusaumu, 1 HerpodubpunnspHele Kyoku (HOK).
CocTaB CeHWNbHBIX brsilLeK NpeacTaBneH B 0CHOBHOM CKOM-
neHveM ¢ubpunn beta-amunonpa (A-betas2/40), a Takke
OT/IOKEHUEM MMKPOrNobynuHa, YOUKBUTMHA M HEKOTOPbIX
Apyrux benkos. HOK pacnonaratotcs B Heliponune W npeg-
CTaB/eHbl NapHbIMU CMMPaNbHBIMUA HUTAMU QUNAMEHTOB,
06pa30BaHHbIX rMNep$ochopuIMpoBaHHbIM Tay-0esIKoM.
AmunongHble 6rAWKM ABNAIOTCA MapKepoM natonoruye-
cKoro amunouposa, a HOK aensiotca MapkepoM Helipofe-
reHepaTMBHOTO MPOLecca, KOPPeampys € TAXECTbo Helpo-
HasbHOM NOTEPU U BbIPAYKEHHOCTBIO KOTHUTUBHOIO feduumTa
npu BA [1].

B ocHoBe pa3BuTHA COCYAMCTON LEMEHLMW NEXaT opra-
HWUYECKUE CTPYKTYPHbIE M3MEHEHWS TKaHW FONOBHOTO MO3ra,
BKJIIOYaKOLLME MHDAPKTbI (TOYHEE, NOCTUH(APKTHbIE KUCTbI),
KaK NpaBusio, MHOXEeCTBEHHbIE, @ TaKKe pacnpocTpaHeHHoe
WLweMUYecKoe NOBPeXeHre NOAKOPKOBOro benoro u ceporo
BellecTBa (CybKopTUKanbHas NenkosHuedanonatus) [2—6].
MuKpockonuyecKas oLeHKa M3MeHeHwit benoro BeLuecTsa,
dopMupytoLLMXCA B pe3ynibTaTe XPOHUYECKON runonepdy3um
M TUMOKCMM MOJKOPKOBbLIX CTPYKTYP 30H KOHEYHOr0 Kpo-
BOCHabeHWs, NO3BONSET BbIABUTL Pa3HO0OPA3HBIN CMEKTp
MOBPEXAEHUA: 0Yarn KoarynonaTuyeckoro MojiHOro M He-
MOJIHOrO HEKPO3a (NaKyHbI), pa3peeHus HeWponus, CroH-
rmo3, YacTu4yHas [eMuenuHu3aums, rmbenb aKcoHOB, rIno3
W paclUMpeHue nepyuBacKynspHbIX MPOCTPAHCTB (Kpubiiopbi)
[2, 7-11].

OpnHako oueHKa naToMopdonoruyeckux W3MeHeHui
C NMOMOLLIbK 3/IEKTPOHHOM MUKPOCKOMNUM B IUTEpaType npes-
CTaB/eHa HefocTaTouHo. PaHee Hamu Bbino nokasaHo 06-
pa3oBaHuWe B rOIOBHOM Mo3re naumeHToB ¢ bA Tak Hasbl-
BaeMbIX «HE/POHOB [eMEeHLMW», He 0DHapyXWBAEMbIX Npy
APYrux HeWpoaereHepaTuBHbIX 3abonesanusx [1, 2, 11].
C uenbio onpefeneHnsi 0C0OEHHOCTEN YNbTPACTPYKTYPHBIX
M3MEHEHMUI, NPOUCXOLALLMX B FOJIOBHOM MO3re MaLMEHTOB
¢ bA v cocyaucToin nemMeHuMM, HaMu 6bIO NpeanpUHATO
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[eTanbHOe 3/IEKTPOHHO-MUKPOCKOMMYECKOe UCCNef0BaHue
PasfIMYHbIX CTPYKTYP FOJIOBHOTO MO3ra B paMKax BbiNojiHe-
HUS| AMCCEPTALMOHHOTO McCnefoBaHus [2].

MATEPUAJIbl U METO/bI

[ins uccneoBaHus bbinM B3ATH MakponpenapaTbl rosoB-
Horo Mo3ra 4 naumeHTos ¢ BA n 3 — c cocyaucTon AeMeHUmen.
Matepuan 18 3NeKTPOHHON MUKPOCKOMMM Bbln B3AT Ha ayTo-
MCMM 1 MPUrOTOBJIEH MO METOAMKE MOAFOTOBKW CEKLMOHHOIO
Marepuana s 3NeKTPOHHOW MUKPOCKOMUHK, NpeasioKeHHOM
B BoeHHO-Me[MUMHCKONM aKafeMu 1 YCrewHo NpUMeHsB-
Lwencs Hamm B nocnepHue rogpl [13]. YnbtpatoHkue cpesbl
rOfI0BHOTO MO3ra W3roTaBiMBanM Mpu MOMOLLM YNbTpa-
ToMa lll dupmbl LKB (LLiBeuus) n usyyanu B 3EKTPOHHbIX
MuKpockonax JEM-100CX (Anowus), LEO-910 (TepmaHus).

PE3YJIbTATHI

Mpy 3NeKTPOHHOM MMKPOCKOMMM MpenapaToB rOJIOBHOMO
MO03ra yMepLUMX NaumMeHToB ¢ auarHo3oM bA Hanbonee yacto
BbISBNANNCH IKCTPaLeNIONAPHbIE KPyNHble 0bpa3oBaHus, Xa-
PaKTEpU3YHLLMECS CETYATO-BOJIOKHUCTBIM CTPOEHUEM W pac-
noslaratoLLmecs B HeMoCpefCTBEHHOW BAM30CTU OT MUENMHO-
BbIX BONMOKOH (puc. 1). Mbl nonaraeM, YTo Takue CTpyKTypbl
SBNAOTCS YaCTbt0 BOJIOKHWUCTON aMUOMAHON b6silky [2].

JNeKTpoHHas MMKPOCKOMMUA MpenapaToB MO3ra yMepLUmX
MaLMEHTOB C MPUKM3HEHHO YCTAHOBEHHOM COCYAMCTON [e-
MeHLMeN BblSBUNA MMNepXpoMHble 006pa3oBaHuUs HenpaBUib-
HOM hOPMbI C reTeporeHHbIM COLEPHMMBIM, JIOKaNM30BaHHbIE
B HEMponune, KOTopble MOryT NpeAcTaBnsTb COBOM Havanb-
Hble CTaguu OPMMPOBaHMS TaK Ha3blBaeMbIX «AUBdY3HbIX»
bnawek. Kpome Toro, dparMeHTsl Byaywmx «andoys-
Hbix» bnisiwek npu BA obHapykuBanuch B LMTONIa3Me HeKo-
TOPbIX OJIMFOLEHAPOLMTOB KOPbI FOI0BHOTO Mo3ra (puc. 2) [2].

MHTepecHOM Haxo4KoW Npy asbLreMMepoBCKOM MaTono-
TMM ABWOCH 0OHapyXeHWe HEeoBbIYHBIX, «MaNbLEeBUAHBIX»
CTPYKTYP B LMTOMIa3Me HEKOTOPbIX 04EHb KPYMHbIX HEWpo-
HOB, KOTOpbIE, BEPOATHO, Dbl M3MEHEHHBIMU KaHambLamMu
rpaHynspHoii 3HAOMNa3MaTUYeCKoN ceTh. Mbl noniaraeM, Uto
BbILLEONUCaHHbIE LMTOMa3MaTUyecKue CTPYKTypbl op-
MUpYIOTCA BCNefAcTBMe AucbanaHca BHYTPUKIIETOUHOTO Me-
TabonmsMa (B 4acTHOCTU, 6ENIKOBOrO CMHTE3a), YTO MOXET
B JaNbHelLIeM MPUBECTU K 00pa30BaHWi0 TUMMYHON «and-
(ysHomn» bnswku (puc. 3) [2].

B cBAi3u ¢ TeM, 4TO eLLe 0AHMM TUMMYHBIM NPU3HAKOM Na-
TONOMMW anbLreiMepoBCKOro TUNA ABMIIETCA CUHANTUYECKan
IVCHYHKUMA, HaMM Oblnn UCCNef0BaHbl CUHAMNChI U YCTaHOB-
NleHo, YTO B M3y4eHHOM MaTtepuane y Bcex ymeplumx ¢ BA
MpaKTMYecKn BCerga 0BHapyXWBanNUCh yNbTPACTPYKTYpHbIE
u3MeHeHus.. B mpecuHanTMyYecKom YacTM CMHaNTUYECKOro
annaparta MUTOXOHApWUM Ninbo OTCyTCTBOBanM BoBCe, NMbo
MX CTpyKTypa Obina HapylieHa; 4acTo Obiiv paspyLueHb
MWUTOXOHApPUANbHbIE MATPUKC M KPUCTbI, MpU 3TOM CaMu
MUTOXOHZPUM CTAHOBWUAMCb MOYTM NPO3payHbIMU  (pUC. 4).
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Puc. 1. BonokHucTble 6AALWKKM (CTPEsKK) B TEMEHHOM KOpe roJI0BHOTO Mo3ra Npu AeMEHLMM anbLreimMepoBcKoro tuna. MB — muenu-
HoBble BosokHa. YB. a x10000, 6 x12500

Fig. 1. Fiber plaques (arrows) in the parietal cortex of the brain in dementia of the Alzheimer's type. MB — myelinated fibers.
Magn. a x10,000, b x12,500

k

£

Puc. 2. o — dopmupoBaHue «anddysHoi» brsiKy B Heliponune npy cocyaucToi AemeHumu. Y. x20000; 6 — neMeHUMs anbLredMepoBCKoro
MNa. OparmMeHTbl He3penon «anddy3HOI» DIALLKK B LMTONNa3Me OMroAeHApouyTa (cTpenku). i — sapo omroaeHapoumra. YB. x6300

Fig. 2. ¢ — formation of a “diffuse” plaque in the neuropil in vascular dementsia. Magn. x20,000; b — dementsia of the
Alzheimer’s type. Fragments of immature “diffuse” plaque in the cytoplasm of oligodendrocyte (arrows). i — nucleus of the oligoden-

drocyte. Magn. x6300

Puc. 3. [MnepXpoMHbIii HEMPOH NpU AeMeHLUMW anbLreimMepoB-
CKoro Tuna. B uutonnasme HelpoHa — «nanblLieBULHbIE» 00pa-
30BaHMA U3 KaHasbLeB rpaHyNspHON 3HA0MNa3MaTUYECKO CeTu
(cTpenku). ¥YB. x6600

Fig. 3. Hyperchromic neuron in dementia of the Alzheimer's
type. In the cytoplasm of the neuron are “finger-like” formations
from the tubules of the granular endoplasmic reticulum (arrows).
Magn. x6600

ObHapyuBanuch pasfnyHble U3MEHEHUS| CUHAMTUYECKUX
BE3WKYT: C OHOW CTOPOHbI, OHU BbIW CAMMLUMMMCA, C ApY-
o — pa3pyLLUeHHbIMM U HEpEeAKO pacrofaraiuch Ha pac-
CTOSHUM OT CMHANTUYEeCKol LWenn. HenocpeacTBEeHHO 30Ha
CMHaNTMYECKOr0 KOHTaKTa XapaKTepu30Baach MOBbILLEH-
HO MNOTHOCTbIO, 0COBEHHO B MOCTCMHANTUYECKOM yYacTy,

DAl hitps://doi.org/ 1011

Puc. 4. MHoronomiocHbIi CMHaMNC Npu AeMeHLMN anbLreiMepoB-
CKOro TMna. Mx — MUTOXOHAPUSA, CTPESKM — 30HbI CUHAMTUYECKUX
KoHTakToB. YB. x25000

Fig. 4. Multipolar synapse in dementia of the Alzheimer’s
type. Mx —mitochondrion, arrows — synaptic contact zones.
Magn. x25,000

Mpu 3TOM TePMUHaNK, NpUNeEXaBLUME K 3TON 30HE KOHTaK-
Ta, HepeaKo bbian Npo3payHbiMU. KpoMe TOro, B HEKOTOPbIX
CMHaNTUYeCKMX TepMUHaNsAX HabmloLanmcb KapTuHbl rpybo-
rPaHyNsSPHOro pacnajia BCero CUHaNTMYECKOr0 KOMIIEKCa,
T. €. CMHANTMYECKMX BE3UKYJ, MUTOXOHAPUIA U CODCTBEHHO
CUHaNTUYecKoi Lwenm [2].

7816/ rmmar636479
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OBCYXXAEHUE

Mo pe3ynbTaTtaM Hallero UcciefoBaHus, y ymepLumx ¢ bA
Obinv 0bHapYKeHbI Knaccuyeckue MapKepbl 3Toro 3abonesa-
HWS B BUAE aMUNOUAHDBIX (CEHUMBHBIX) OsILLIEK U NaTonorumn
cuHancoB [5]. Mo MHeHMIo MHOTWX UCCNeoBaTesen, OT0Xe-
HWe HepacTBOPUMbIX (OPM aMUNOUAA UTPAET OCHOBHYHO MHU-
uuvpyroLLyto ponib B natoreHese bA, npuBoas K nocnepyro-
Lien rnbenn HeMpoHOB, HaXOLALLMXCS PAKOM C CEHUNbHBIMU
BNALWKaMK, 33 CYET KaK MPSAMOro TOKCMYECKOro LeNCTBUS,
TaK W BKJIOYEHMA psfa 0nocpefoBaHHbIX MexaHW3moB [14].

B Hawen pabote cKonneHus amunouaa obHapyXuBa-
JIUCb KaK B 3KCTPALESIIIONAPHOM NPOCTPAHCTBE, TaK U BHY-
TPUKIETOYHO, MPUYEM He TOJIbKO B HEMPOHAX, HO U B OJIMIo-
aeHapountax. 0TnoxeHus aMunonaa bbin NpefcTaBieHbl
He TONbKO C(OPMMPOBABLUMMUCS CEHWUNBbHBIMU BRALIKaMM,
HO U AMDQY3HBIMU CKOMIEHWUAMM aMUIOUAHBIX HUTEN [2].
370 npepcTaBnsfeTcA 0CO6EHHO BaXKHbIM, TaK Kak, cornac-
HO COBPEMEHHbLIM AaHHbIM, UMEHHO ONIMrOMEpHble (GOpPMbI
amunomaHoro benKa 06/1aaalT HaMBONBLIMM TOKCMYECKUM
B/IMSIHMEM Ha HEWpOHbI, NpUBOAA MX K rmbenu [15]. Hamm-
Une BKJTHOYEHMIA aMUNOMIHOMO OeNiKa B FMasbHbIX KeTKax
(onMropeHapoumTax) SBNAETCA 04eHb MHTEPECHOM HaX0aKOM
W B OMNpeAEeneHHOM CTEMEHN MOXET paccMaTpuBaThCA KaK
OLMH WUX MeXaHM3MOB, OTPaKalLLMX MOBPexaeHue benoro
BeLLlecTBa npyu bA, 4TO MOXKET BMATL HA 3MMUHALMIO NaTo-
NIOTNYECKMX BELLECTB, BKJTOYas aMUIIONL.

BaHbIM pe3ynbTaToM MUcCnefoBaHUA ABUOCL 00HapY-
XeHue nofobHbIX BA n3MeHeHui amunongHoro obmeHa npu
COCYAMCTON AeMEeHLMK. 3TO XOPOLLIO COrNacyeTcs ¢ KoHLen-
LMe «CMELLaHHOM COCYAMCTO-HENpOoAereHepaTMBHOM NaTo-
norum» [16, 171.

CMeLwaHHasa feMeHUMa naToMopdosiorMyecku xapakre-
PU3yeTCA HaKOM/IEHWEM aMUNIOMAA Kak B MO3TOBOW TKaHM,
TaK U B COCYAMCTON CTEHKe, HakonneHueM runepdocdopu-
JIMPOBaHHOr0 U obLuero Tay-6enKa, HelipoBOCNANMTENbHbI-
MU peaKLMaMM, CMHANTMYECKON W KeToYHoW rubenbto [1].
Ha ayToncuitHom MaTepuane nokasaxo, uto 'y 70-90 % 6onb-
HbIX C MPUMXM3HEHHO AMArHOCTUPOBaHHOW BA BbiSBNAOTCS
CKonneHus B-aMunonaa B MeMM U afiBEHTULMM apTepuid,
YTO MPUBOAMT K HaPYLLEHMIO LIeSIOCTHOCTM COCYAMCTOMN CTEH-
KM B cocyaax 1 cnocobeTeyeT LepebpanbHoii runonepdysuu,
TUMOKCUM, TEM CaMbIM MOALEPMKMBAsA MOPOYHBIA KpYr Heli-
poaereHepaumn. BHyTpucocyamcToe HakonneHne aMunonaa
NIEXUT B OCHOBE LiepebpasibHOM aMUNOMLHOW aHr1onaTum,
KOTOpas KJIMHWYECKW B NepBYl0 ouyepefb MPOSBSETCS re-
MOppar1yeckuM NoBpeXAeHNeM Mo3ra, 0IHaKO B HACTOALLEe
BpeMs Bce 60sibLLEe MCCNEA0BATENEN CKIOHAKTCA K TOMY, YTO
OHa MOXKET BbITb TaKKe W MPUHMHON ULIEMUW C NMOCNEAYH-
LLMM Pa3BMTUEM KOTHUTMBHBIX HapyLUEHWH.

TakuM 00pa3oM, Lemb NaToNIOTMYECKUX W3MEHEHUN,
NPUBOLALUMX K BO3HUKHOBEHWIO aMWIOMIHBIX OnsLlek
U HeMpodMOpUNNApHLIX KNYOKOB npu BA 1 noakIoYeHUo
L0MOJHUTENbHBIX 3BEHbEB MaToreHesa, MOXeT ObiTb 06-
YCNOB/IEHa NPOrpeccUpyioLLen MLLEMMEl FONIOBHOO Mo3ra.
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V138ecTua Poccuiickonm
BOCHHO-MEAVILIHCKON aKaaeMum

Hannune npusHakoB HerpojereHepaTMBHOIO U COCYAMCTO-
ro NpoLeccoB — 3T0 He MPOCTO NapannesbHble COCTOAHNS,
MPOSBASIOLLMECS CYMMaLMeNn UX KIMHUYEeCKoro addekTa,
a NaToyIorMYecKuii CUHEpPru3M 3a CYeT B3aUMHOTO BUAHUS
Ha YpOBHe NMPOMEXYTOUHbIX 3BeHbEB NnaToreHesa. Mpu Lepe-
bpoBackynsapHoi natonorun u bA dopmupyeTca NOpoYHbINA
KpYr, OCHOBHbIMM 3BEHbSMW KOTOPOrO SIBNSIOTCA CHUXEHME
PeaKTUBHOCTM COCYL0B MUKPOLMPKYNIATOPHOTO pycra, uLle-
MW, HepOreHHoe BOCNaneHWe, HapyLUeHWe KIMpeHca W Ha-
Konnenue B-amunomnaa [1, 2, 18, 19].

3AKJIOYEHUE

TakuM 06pasoM, B pe3yibTaTe 3/1eKTPOHHO-MUKPOCKOMM-
YeCKOro Mccne0BaHmMa OblM YCTaHOBIEHbI TUMYHbIE NPU3HA-
K1 BA B BUAE aMUIOMAHBIX OTIOMKEHUIA U HapYLLEHUS CTPYK-
Typbl CMHAMCOB, MPUBOASALUMX K MaToforMM CUHANTUYECKOV
nepeaaun. MMonydyeHHble AaHHble MO3BONSKT YTOYHUTL OC-
HOBHbIE MPUYMHBI Pa3BUTUA KOTHUTUBHBIX HapyLUEHWA 1 AatoT
BO3MOHOCTb M0-HOBOMY B3r/ISHYTb Ha HEKOTOpbIE BOMPOCH
3TMONIOMM W MaToreHe3a TakuxX HempocTbIX A1 AMarHOCTUKM
1 JIeYEHMs COCTOAHMIA, Kak BA u cocyamcTas aeMeHums.

AONOJIHUTENbHAA UHOOPMALUA

Bknap aBTopoB. Bce aBTOpbl BHEC/M CYLIECTBEHHLIA BKNAA
B MPOBELEHWe MCCefoBaHUA M MOLTOTOBKY CTaTbu, MPOYIU
“ opobpunn duHanbHylo Bepcuio nepen nybnukaumei. JIMYHbIA
BKMaf Kaxwporo astopa: JI.C. OHuweHko — cbop u 0bpaboTka
MaTepuana, aHann3 ¥ MHTepPnpeTaums LaHHbIX, NOArOTOBKA PYKO-
nucy; A.H0. EMennH — cbop MaTepuana, aHanms noayyeHHbIX AaH-
HbIX, nogrotoska pykonucy; 0.B. 3yesa — obpaboTka MaTepuana;
[L.E. [IbicKWH — yyacTve B NOArOTOBKE PYKOMMUCHU.

KoHdnukT mHTepecoB. ABTopbl 3asBnstoT 06 OTCYTCTBUM
KOH(JIMKTa MHTEPECOB.

3JITnyeckas akcnepTusa. [poBeeHHoe UcceLoBaHMe 0L0bpe-
HO NIOKanbHbIM 3TUYeckuM KomutetoM OrBBOY BO BoeHHo-Meaun-
LMHCKOW akagemun uM. C.M. Kuposa.
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Knunuyeckue nporHoctuyeckue ¢akropbl y nauueHToB
¢ Audpdy3HbIMU rNMOMaMU FOJIOBHOIO MO3ra

M.I0. Mpokyamu', B.B. MapteiHos', U.B. Jiuteunenko’, [1.B. Ceuctos’, 0.A. Knnuenko?,
P.C. MaptbiHos', 3.10. Knumenkosa' 3, [1.E. [bickuH'
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AHHOTALMSA

AktyanbHocTb. [IuddysHble rMoMbI FONIOBHOMO MO3ra NpeACcTaBnsAT coboi reTeporeHHyo rpynmny, OTAMYAtLLYIOCA Mo BO3-
pacTy Ha4ana 3aboneBaHus, MMCTONOMMHECKON XapaKTEPUCTUKE, CTEMEHU 3/10KAYECTBEHHOCTW, MOJIEKYNSPHO-TEHETUHECKUM
MapKepaMm W NporHo3y.

Lienb uccnepoBaHus: Ha OCHOBAHWM KOMMJIEKCHOMO aHanM3a KIMHWYECKUX CMHAPOMOB M CUMMTOMOB YCTaHOBUTb (haKTopl,
BAMSIOLLME HA ANMTENbHOCTb 6e3peLyavBHOTO Nepuosia v NPOACIIKUTENBHOCTb XU3HU Y NaLMEHTOB € AUAQY3HbIMM KO-
MaMU FoJIOBHOrO Mo3ra.

Marepuanbl n MeToabl. MccnenoBaHue BbINOSHEHO Ha Kadeapax HeMpoXuMpypriv 1 HepBHbIX 6onesHel BoeHHo-MeanumH-
cKou akazemum uMenn C.M. Kuposa. B nccneposanue BrtoueHo 390 naumeHToB ¢ Auddy3HbIMM IIMOMaMM roflIoBHOMO M03ra,
HaX0AMBLLMXCS Ha CTaLMOHapHOM neyeHuu B nepuog ¢ 2004 no 2006 . v ¢ 2014 no 2022 r. BospacTt Ha MOMEHT yCTaHOBJe-
HWA OuarHosa coctasun 45,26 + 15,72 net. B uccneposanve Bowwno 218 (55,9 %) MyxumnH n 172 (44,1 %) KeHWMHBI.
Pesynbratbl. K bnaronpuatHbiM aemMorpagmueckum daktopam oTHocstes Bospact 18-39 net (anutenbHocTb be3peunams-
Horo nepuona p < 0,01, npogomkutensHocT ¥usHu p < 0,001) 1 eHCKMiA non (LUTeNbHOCTb 6e3peLmamBHOr0 nepuoaa
p = 0,02, npopomxutensHocTb xu3ku p = 0,03). K nporHocT1yeckn bnaronpusTHbIM KIMHUYECKUM MPOSBIIEHUAM OTHOCAT-
CA aNUNenTUYecKue NpUCTYMbI A0 ONEpaTMBHOMO NieveHus (6espeumamsHbin nepuof p < 0,01, NpofomKMTENbHOCTD KU3HHU
p < 0,02). K nporHoctyeckn HebnaronpuaTHLIM KIIMHUYECKUM MPOSIBIEHUSIM OTHOCATCA MMUPaMUAHBIA cMHApoM (be3peum-
IvBHbIN nepuog p < 0,01, npogomkutensHocTb ¥u3Hu p < 0,001), uyBcTBUTENbHBIE PaccTpoMCTBa (6e3peLmamBHbIA nepuos,
p =0,045-0,12, npopomxutensHocTb xusmu p = 0,09-0,17), HapyweHus peun (6espeumamBHbin nepuog, p < 0,02, npogon-
MUTENBHOCTb uM3HM p = 0,02-0,12), Mo3:KeuKoBbIl cHApoOM (De3peunamsHbli nepuod p < 0,02, NpoaoKUTENbHOCTb JKU3-
Hu p < 0,001). Takue KNMHMYECKME NPOSBNEHNSA, KaK rofloBHas 00/1b, TOLIHOTA M PBOTA, aCTEHUSA, PacCesHHas HeBposIornye-
CKas CUMMTOMATUKa, BOB/IEYEHME YepenHO-MO3roBbIX HEPBOB, 3pUTESIbHbIE HapYLUEHWs He OKa3blBaloT BausHus (p > 0,05)
Ha Ucxofpl y NaUMEHTOB C AUGPY3HBIMM FIMOMaMK FOJTIOBHOTO MO3ra.

3akntoyenue. K nporHocTMyecKn 6naronpusTHbIM feMorpauyeckuM GaKTopaM OTHOCATCA JKEHCKUA non 1 Bo3pacT 18-39 ner,
K KJIMHUYECKUM — Hanuume 3nuienTUYeckux MpUCTynoB A0 XWpyprudeckoro nedenus. K nporHoctuyecku Hebnaronpust-
HbIM KIIMHUYECKUM (haKTopaM — Hannuue ABUraTesbHbIX, YyBCTBUTENbHBIX PACCTPOACTB, HApYLLEHWE Peyn U MO3XEUKOBbIN
CUHAPOM.

KniouyeBble cnoBa: aHannacTMyeckas aCTpounToMa; rnnobnacToMa; ,U,Md)d)y3HaF| acTpounToMa; ,U,Md)d)y3Hble rNNMOMbl;
ONNUTENIbHOCTb 6e3p6L|,VI,U.VIBHOF0 nepuona; NPorHo3; npoAosiXNTeNbHOCTb XU3HU; CUHOPOM.
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Clinical prognostic factors in patients with diffuse
gliomas of the brain
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! Medical Military Academy, Saint Petersburg, Russia;
2 Mechnikov North-West State Medical University, Saint Petersburg, Russia;
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ABSTRACT

BACKGROUND: Diffuse gliomas of the brain represent a heterogeneous group, which differs in age of the disease onset, histo-
logic characteristics, tumor grade, molecular genetic markers and prognosis.

AIM: of the present study is to identify the factors, which affect the duration of the relapse-free period and life expectancy in
patients with diffuse brain gliomas, based on a comprehensive analysis of clinical syndromes and symptoms.

MATERIALS AND METHODS: The study was carried out at the Departments of Neurosurgery and Nerve Diseases of the
S.M. Kirov Military Medical Academy (Saint Petersburg, Russia). It included 390 in-patients with diffuse brain gliomas who
underwent treatment over the periods of 2014-2022 and 2004-2006. Age at time of diagnosis was 45.26 + 15.72 years old.
The study included 218 (55.9%) male and 172 (44.1%) female patients. It was a single-centre prospective study.

RESULTS: of the author’s research. Favourable demographic factors include the age range of 18-39 (relapse-free period
duration p < 0.01, life expectancy p < 0.001) and female sex (relapse-free period p = 0.02, life expectancy p = 0.03). Prognos-
tically favourable clinical manifestations include epileptic seizures before surgery (relapse-free period p < 0.01, life expec-
tancy p < 0.02); unfavourable clinical manifestations are pyramidal syndrome (relapse-free period p < 0.01, life expectancy
p < 0.001), sensitive disorders (relapse-free period p = 0.045-0.12, life expectancy p = 0.09-0.17), speech pathology (relapse-
free period p < 0.02, life expectancy p = 0.02-0.12) and cerebellar syndrome (relapse-free period p < 0.02, life expectancy
p < 0.001). Clinical signs such as headache, nausea and vomiting, asthenia, diffuse neurological symptoms, craniocerebral
nerve involvement and visual impairment do not affect (p > 0.05) the outcomes of the patients with diffuse brain gliomas.
CONCLUSION: Thus, favourable demographic prognostic factors include female sex and age range of 18-39, favourable clini-
cal prognostic factors include epileptic seizures before surgery. Unfavourable clinical prognostic factors include presence
of motor, sensory disorders, speech impairment and cerebellar syndrome.

Keywords: anaplastic astrocytoma; diffuse astrocytoma; diffuse glioma; glioblastoma; life expectancy; prognosis; relapse-
free period duration; syndrome.
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OPTHATTBHBIE MCCTTE[IOBARMA

AKTYAJIbHOCTb

[TMOMBI SBNSIOTCS OMYXO/ISIMM, BO3HUKAIOLLMMM U3 FNNK
WAM KIETOK- MPeALLeCTBEHHUL, W BKITIOYAKOT rnnobnactomy,
acTpouMTOMY, ONIUIOAEHAPOrNIMOMY, 3MEHAUMOMY, OMMro-
acTpoLMTOMY (CMELLAHHbIE T/IMOMbI) U HECKOMbKO PefKuX
ructonornyeckux tmnos onyxonen [1]. OuddysHble ravo-
Mbl FOIOBHOrO M03ra NpefcTaBnsioT cobon reteporeHHy
rpynny, oTAMYaloLLYlCs NO BO3pacTy Hadana 3aboneBaHus,
TUCTONOrMYECKOW XapaKTepUCTUKe, CTEMEeHM 3/10Ka4ecTBeH-
HOCTU, MOMNEKYNAPHO-TeHETUYECKUM MapKepaM U MpOrHo3y.
Kputepmamn ycnewiHOCTM MPOBOAMMONO JieYeHUS BbICTyMa-
10T yBESIMYEHME MOKa3aTeNen KauecTBa KU3HM, LOCTUKEHME
KOHTPOJIA Hap, 3NUNEeNTUYECKUMM MPUCTYNaMK, YBeMYeHUe
AJUTENBHOCTW Ge3peunMBHOr0 Nepuoaa U NPOACIIKUTENb-
HOCTM W3HW. AKTYyanbHbIM SIBASETCA BblAENeHUe KIMHUYe-
CKUX MPOTrHOCTUYECKUX (aKTOpOB, OTPaXKAlLIMX XapaKTep
TeyeHus 3abonesaHus.

Lene uccnedosaHus: Ha 0CHOBaHWM KOMMJIEKCHOTO aHa-
/N33 KIMHUYECKWUX CWHOPOMOB M CMMMTOMOB YCTaHOBUTb
(aKTopbl, BAMSKOLLME HA LUTENbHOCTb De3peuuamnBHOro
nepuoaa v NPOAOIIKUTENBHOCTb XU3HW Y NALMEHTOB C anb-
@Y3HbIMM FMIMOMaMK FOSIOBHOTO Mo3ra.

MATEPUAJIbl U METO/IbI

WccnepoBakme BbinonHeHo Ha 6a3e kadeap Helpoxmpyp-
MM 1 HepBHbIX BonesHelt BoeHHO-MeaMUMHCKON akagemui
umenn C.M. Kuposa. B uccnepnoBanve BkitoveHo 390 nma-
LMEHTOB ¢ AMGGY3HBIMU FFIMOMaMK TOIOBHOTO MO3ra, Ha-
XOAMBLUMXCS Ha CTaLMOHApHOM NeveHun B nepuop ¢ 2004
no 2006-# n ¢ 2014 no 2022 r.

Ju3aiH uccnedosaHus: 0AHOLEHTPOBOE MPOCMEKTUBHOE
nccnefoBaHve. BceM naumeHTaM BbIMOSIHEHO XMpYpruye-
CKOe BMeLLaTeNIbCTBO MO MOBOAY OMyXOSIA FOJIOBHOMO Mo3ra
C YCTaHOBJIEHWEM OKOHYATENbHOMO MarHo3a B COOTBETCTBUM
C Knaccudukaumeit BceMmpHoi opraHu3aumny 3npaBooxpa-
Henmsa 2007, 2016 rr. [2, 3]. Kputepum BKItOUEHMS: BO3pacT
18 neT u cTapiue; onyxonu rofloBHOTO M03ra, rucTosiornye-
CKas XapaKTepUCTUKa KOTOPbIX COOTBETCTBYET AUPDY3HBLIM
acTpoOLMTapHBIM U OIUFOLEHAPOrNINANBHBLIM OMYX0NAM; Moj-
nucaHHoe MHOPMMPOBaHHOe cornacue. Kputepum uckito-
yeHus: nmua Monoxe 18 neT; oTcyTCTBME MUCTONOMMYECKOrO
NOATBEPKAEHUSA AMarHo3a.

Bo3pacT Ha MOMEHT ycTaHOBNEHUS AMarHo3a CoCTaBun
45,26 + 15,72 net. B uccnepoBanue Bowam 218 (55,9 %)
MyX4uH U 172 (44,1 %) xeHwmHbl. Mo pe3ynbtataMm Mop-
donornyeckmx uccnenoBaHuii auddysHas actpoumToMa
(grade 1) amarHocTvposaHa y 90 (23,08 %) nauueHToB (6es3
AonosHuTeNbHOro ytouHenus (BIY) — 45; ¢ Mytaumei
B reHax IDH1/2 — n =17, 6e3 myTaumm B reHax IDH1/2 —
n = 28); aHannacTMyeckas actpouuToMa (grade IIl) —y 102
(26,15 %) naumeHToB (c MyTauuen B reHax IDH1/2 — n=20
nauueHToB; 6e3 Mytaumu B reHax IDHT/2 (amkuin tvn) —
n=21; bBOY — n = 61); rnmobnactoma — y 150 (38,46 %)
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naumneHtoB (BAIY — n = 114; 6e3 myTaumu B reHax I0H1/2
(omkuit TMn) — n = 33; ¢ MyTaumeir B reHax IDH1/2 —
n = 3); onurogenaporiuoma (grade II/ll) — y 44 (11,28 %)
(y 31 naumeHTa amarHo3 NOATBEPKIAEH HANMYMEM MyTaLMUK
B reHax /DH1/2 v kopeneuuein 1p/19q); onuroactpountoma
(grade 11/l) — 4 (1,03 %). Mo cTeneHn 3n0Ka4eCTBEHHO-
ctu: grade IV— 150 (38,46 %); grade Il — 128 (32,82 %);
grade Il — 112 (28,72 %).

CTaTMCTMUYeCKUiA aHanM3 NPOBOAMACA NPU NOMOLLM Npo-
rpamMmbl Statistica for Windows (Bepcus 12). [ns kave-
CTBEHHbIX MEPEMEHHBIX OMPeAensnn YUCNo HabnoaeHui
U npoueHTHble Aonu. CpaBHeHMEe MX YacTOTHbIX XapaKkTe-
PUCTUK BbIMOMHANOCH C MOMOLLbK KPUTEPUEB XU-KBaLpaT,
XM-KBajipaT C nonpaskoii Metca ana Manbix rpynn, Ouiepa

CpaBHUTENbHBIA aHanu3 BbIKMBAEMOCTU M be3peuuamBs-
HOCTM MeXAY NOArpynnaMu NauMeHTOB C pasiMyHbIMU Xa-
PaKTepPUCTUKaMM MPOBOAMNICA C MCMOJIb30BaHWEM MOAyNs
«AHanu3 BbhkuBaeMocTu» (Survival Analysis) npu. nocTpoe-
HWUM YHKLMM BblKMBaeMoCTu No MeToauke KannaHa—Meii-
epa M mpu npuMeHeHUn Komnnekca kputepueB (Gehan's
Wilcoxon test, Cox’s F-test, Cox-Mantel test, Log-Rank test,
Peto&Peto’s Wilcoxon test). YpoBeHb pasnuunii oueHuBan-
cA Kak poctoBepHbin npu p < 0,05, npn 0,05 <p< 0,1 —
Kak TeHAeHuus, npu p > 0,05 — rpynnbl cpaBHeHus
COMOCTaBMMBI.

lpoTokon uccnefoBaHus Bbin 0A400pPeH He3aBMCUMBIM
3TMYECKUM KOMUTETOM npu BoeHHO-MeAMUMHCKON aKa-
aemun umenn C.M. Kuposa (npotokon N2 278 ot 30 Mas
2023 r.).

PE3Y/NIbTATbI UCC/TIEAOBAHUM

C uenbio onpefeneHns UCXOLOB XUPYPrUHECKOro ne-
UeHUs BbIMOSIHEHA OLEHKa AnuTenbHOCTM be3peumanBHo-
ro nepuoga M MPOJOMKUTENBHOCTU U3HM Y NaLMeHTOB
¢ Anddy3HBIMX rIMOMaMK rofoBHOro Mo3ra. Hamm paccma-
TpUBanUCh Crefylowme aeMorpa@uueckue M KIMHUYECKUe
(akTopbl: AeMorpaduyeckue (Bo3pacT, Nos), KIMHUYECKME
CUHZPOMbI U CUMMTOMbI (aCTEHMS, 3pUTENIbHBIE HapYLLEHNS,
rofoBHas 60b, TOLIHOTA M PBOTA, YPOBEHb CO3HAHUS, pac-
CesHHas CMMNTOMATWKa, BOBJIEYEHME YeperHbiX HepBOB,
MUpaMUOHBIA CUHAPOM, CEHCOPHbIE HapYLLEHWS, MO3XEYKO-
BbI CUHAPOM, HapYLLEHWUA Peyy, Ta3oBble HapyLUeHUs; GaKT
HanMuMa 3NUNENTUYECKMX MPUCTYNOB A0 XMPYPrUYecKoro
neyeHms).

OueHKka pemorpaduyeckux hakTopos (non, Bo3pacT) siB-
nAnacb nNepebIM 3TanoM pabotbl. C yyeToM aHanu3a nutepa-
TYpbl B3TO NOPOroBOE 3Ha4eHMe BO3pacTa NOCTaHOBKM Aua-
rHo3a Anddy3HON rMMOMBI rofloBHOrO Mo3ra — 40 ner [4].
Mony4eHbl CTaTUCTUYECKM 3HAYMMBIE Pa3fINYMs B OTHOLLEHWN
AnuTenbHocTY bespeumamnHoro nepuopa (aHanus Kannaxa—
Meitepa, p < 0,01, Tabn. 1), a TakKe NPOAOMKUTENIBHOCTU
#u3Hu (aHanus KannaHa—Meitepa, p < 0,001, puc. 1) ¢ bo-
nee 6naronpuATHLIMU UCX0LaMM B Tpynne nauueHToB ot 18
Jo 39 ner.
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Ta6nuua 1. [mrensHoCTb Ge3peumanBHOro neproaa y nauveHToB ¢ Auddy3sHbIMU IMOMaMy FoIOBHOMO Mo3ra B 3aBUCMMOCTY OT BO3pacTa
Table 1. Duration of the relapse-free period in patients with diffuse brain gliomas depending on age

Bo3spacr
MNoka3aTenb
18-39 ner cTapuue 40 net
25 NpoUEeHTUNb (HUKHWMIA KBapTUAb), LIHN 766,41 196,32
50 npoueHTUNb (MeauaHa), LH 1612,92 558,9
75 NpoLeHTUb (BEpPXHUIA KBAPTUAb), AHU 2558,75 2389,1
3HaueHue p <0,01

Tabnuua 2. Pacnpefeneque NauneHToB No rucTONOMMYECKUM NoATUNaM AuddY3HbIX FIMOM B 3aBUCHMOCTM OT Bo3pacTa
Table 2. Distribution of patients by histological subtypes of diffuse gliomas depending on age

. Bospacr
MvcTonoruyeckuii noatun 3HayeHue p
18-39 net | cTapuue 40 net
InddysHas actpoumntoMa 57 (37,01 %) 33 (13,98 %) KpwTepuii MupcoHa
OnuroacTpoLuToMa 2 (1,3 %) 2 (0,85 %) (Xu-kBappar)
0 0 p < 0,00001

OnuroaeHapornnomMa 25 (16,23 %) 19 (8,05 %) X-Banpar
AHannactnyeckas actpoumToMa 44 (28,57 %) 58 (24,58 %) p < 0,00001
[muo6nactoma 26 (16,88 %) 124 (52,54 %) (MHoroMepHas oLieHka)
Bcero 154 (39,49 %) 236 (60,51 %)
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Puc. 1. [IpopomKuUTeNbHOCTY MU3HK Y NALMEHTOB C AUddY3HBIMM
FJMOMaMu TONIOBHOTO Mo3ra C y4eToM Bo3pacTa (aHanu3 Kanna-
Ha-Meitepa, p < 0,001)

Fig. 1. Life expectancy in patients with diffuse brain gliomas, taking
into account age (Kaplan—Meier analysis, p < 0.001)

PacnpefieneHve nauMeHTOB MO FMCTONOMMYECKOMY TUMY
A dY3HBIX TIMOM B 3aBUCHMOCTU OT MOPOrOBOr0 3HAYEHMS
Bo3pacta B 40 net npeacraeneHo B Tabn. 2.

Kak BMAHO M3 NpefcTaBNieHHbIX B Tabn. 2 pe3ynbTaTos,
B rpynne crapiue 40 net npeobnapany naumneHTsbl ¢ ranobna-
ctoMamy, grade IV (n = 124, 52,54 %); B rpynne naumeHToB
ot 18 no 39 net — ¢ anddysHLIMM acTpouuToMamm, grade
I (n=57, 37,01 %).

Ncxonpl y naumeHToB ¢ auddy3HbIMU rIMOMaMK rofoB-
HOro Mo3ra B 3aBUCUMOCTH OT ieMorpadKyecKoro noxkasare-
ns (nona), NpeAcTaBAEHO Ha puc. 2 1 B Tabn. 3.

DA https://doi.org/ 1017816/ rmmar636528
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Puc. 2. [invtenbHocTb 6e3peunaMBHOro nepuoaa y nauueH-
TOB C AM(GY3HBIMX IMOMaMU FOJIOBHOO Mo3ra B 3aBUCMMOCTH
ot nona (aHanu3 KannaHa-Meitepa, p = 0,02)

Fig. 2. Duration of the relapse-free period in patients with diffuse brain
gliomas depending on gender (Kaplan—Meier analysis, p = 0.02)

Kak BuoHO M3 NpefCcTaBneHHbIX AAHHBIX, Y MEHLUWH Ha-
bnopatotca bonee bnaronpuaTHbIe UCXO4bI.

Cnepytowmm 3tanoM paboTbl Obin aHanM3 KIMHUYECKUX
CMMNTOMOB M CMHAPOMOB. o YacToTe BCTPEYAEMOCTU OHM
pacnpefenuancb crnegyowwmM obpasoM: ronosHas 6onb —
63,08 % (246); anunenTuyeckme npuctynbl — 49,74 %
(194); nupammnpaHbIn cuHapoM — 32,56 % (127); acteHnye-
CKMIA cuHapoM — 24,1 % (94); MO3KEUKOBbINM CUHAPOM —
16,41 % (64); Hapywenue noned 3penns — 14,1 % (55);
adasum — 13,85 % (54); paccesHHas cuMmnToMaTKa —
13,59 % (53); TowHoTa v psota — 7,95 % (31); HapywleHus
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V138ecTua Poccuiickonm
BOCHHO-MEAVILIHCKON aKaaeMum

Ta6nuua 3. MpoaoMKUTENbHOCTb XU3HW NALUMEHTOB ¢ AUddY3HBIMUA FIMOMaMM FOSIOBHOMO MO3ra B 3aBUCMMOCTY 0T Nojia
Table 3. Life expectancy in patients with diffuse brain gliomas depending on gender

Moka3atenb | MyunHbl (n = 218) HeHwmHbl (n=172)

25 NpoLeHTUAb (HUKHWMIA KBapTUAb), LIHN 523,26 1075,15
50 npoueHTUNb (MeauaHa), AHU 3010,72 5162,58
75 npoueHTUNb (BEPXHUIA KBapPTWb), AHM He pocturnyt He pocturnyt
3HayeHue p 0,03
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Puc. 3. Mpoaon«uTenbHOCTb XM3HW Y NaLMEHTOB ¢ and-
Gy3HbIMM FIMOMaMK FONIOBHOTO MO3ra B 3aBUCMMOCTY
oT daKTa nupamupHoro cuHapoMa (aHanms KannaHa—
Meitepa p < 0,001)

Fig. 3. Life expectancy in patients with diffuse gliomas of the
brain depending on the fact of pyramidal syndrome (Kaplan—
Meier analysis p < 0.001)

yyBcTBUTENBHOCTU — 7,69 % (30); mopaeHue yepemnHbix
HepBOB — 9,64 % (22); Ta3oBble Hapywenus — 1,54 % (6);
yrHeteHue co3Hanms — 0,77 (3).

Hanuuve nupamupHoro cuHpgpoma sBNseTcs MpOrHo-
CTUYECKW HebnaronpuaTHbIM (aKTOPOM B OTHOLIEHMU KaK
AnUTENbHOCTH be3peunamnBHoro nepuoaa (aHanus Kannana—
Meitepa p < 0,01), TaK 1 NpoLOMKUTENBHOCTM U3HU (aHaNN3
KannaHa—Meiiepa p < 0,001) (puc. 3).

HapyLieHns 4yBCTBUTENBHOCTM TaKKe SBASAIOTCA Mpo-
THOCTUYECKW HebnaronpusTHLIM CUHAPOMOM B OTHOLLEHWM
AnuTeNbHOCTM bespeumauBHoro nepuopa (aHanm3 Ka-
nnaHa-Menepa p = 0,045-0,12; 0,045 — Log Rank test;
0,12 — Gehan's Wilcoxon test) (puc. 4), B MeHbLUel cTene-
HW TEHZEHUMS NPOCNEXMBAETCA B OTHOLIEHUM MPOLOIKU-
TENbHOCTU XM3HK (aHanu3 KannaHa—Meitepa p = 0,09-0,17;
0,9 — Gehan’s Wilcoxon test; 0,17 — Log Rank test).

HapyweHnus peun (adpasum) [o onepaTMBHOIO neyeHus
ABNSAITCA [LOCTOBEPHBIM KIMHUYECKU HebnaronpusTHbIM
CMHLPOMOM KaK B OTHOLUEHUM [UTUTENIbHOCTU be3peumpus-
Horo nepuopa (p < 0,02 no BceMy KoMMeKcy Kputepues)
(puc. 5), Tak v npoposmKMTeNbHOCTH XM3HKM (p = 0,02-0,12;
0,02 — Cox-Mantel test; 0,12 — Gehan’s Wilcoxon test).

DA https://doi.org/ 1017816/ rmmar636528

[InutenbHocTb 6espeunauBHOro nepuoaa, AHU

Puc. 4. [lnurensHocTb 6e3peLmamnBHOro nepuosa y naumMeHToB ¢ and-
y3HbIMM FTIMOMaMM TOJIOBHOrO MO3ra B 3aBUCMMOCTH OT daKTa Hapy-
LLEHMst YyBCTBUTENBHOCTU (aHanm3 KannaHa—-Meitepa p = 0,045-0,12;
0,045 — Log Rank test; 0,12 — Gehan’s Wilcoxon test)

Fig. 4. Duration of the relapse-free period in patients with diffuse
gliomas of the brain depending on the fact of sensitivity impairment
(Kaplan—Meier analysis p = 0.045-0.12; 0.045 — Log Rank test;
0.12 — Gehan's Wilcoxon test)
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Puc. 5. [nutensHocTb be3peurauBHOrO nepuofa y nauueH-
TOB C AMGGY3HLIMU TNIMOMaMK FOJIOBHOMO Mo3ra B 3aBUCMMOCTY
oT (haKTa peyeBblx HapyLLeHui (p < 0,02 no BceMy KOMNEKCY Kpu-
TepueB)

Fig. 5. Duration of the relapse-free period in patients with diffuse
gliomas of the brain depending on the fact of speech disorders
(p < 0.02 for the entire set of criteria)
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Puc. 6. [nutenbHocTb 6e3peunanBHOro nepuoga y nalMeHTOB
€ A1GdY3HBIMM FIMOMaMM FOJIOBHOM0 MO3ra B 3aBUCUMOCTM OT daK-
Ta 3NWUNENcUMM UK OJJHOKPATHOTO HECTPOBOLMPOBAHHOMO 3nunen-
TUYECKOro MpUCTYNa A0 onepatuBHoro nevenus (p < 0,01 mo Bcemy
KOMJIEKCY KpuTepueB)

Fig. 6. Duration of the relapse-free period in patients with diffuse
gliomas of the brain depending on the fact of epilepsy or a single un-
provoked epileptic seizure before surgical treatment (p < 0.01 for the
entire set of criteria)

Hanuune Mo3KeykoBOro CMHAPOMA SIBNSETCA KIMHWYE-
CKW HebBnaronpuaTHBIM CHAPOMOM KaK B 0THOLLEHMM be3pe-
umaveHoro nepuoga (p < 0,02 no BceMy KOMMEKCY KpUTEpU-
€B), TaK U npogomxuTensHocTy xusHu (p < 0,001 no Bcemy
KOMIEKCY KpUTEPUEB).

(OaKT 3nunencum UM 0LHOKPaTHOro HeCrpoBOLMpPOBaH-
HOro 3NMIENTUYECKOro NPUCTYNa Lo ONEepaTMBHOIO JIEYEHMS
Ha ocHOBaHWW aHanu3a KannaHa—Meiepa sBnsetca cratu-
CTMYECKM 3HAYUMBIM DNaronpusTHBIM KIMHUYECKUM NposiB-
JIeHMeM B OTHOLLEHWM KaK OJIMTeNbHOCTM Be3peunanBHOro
nepuoga (p < 0,01 no BceMy KOMMNEKCY KpUTEpHEB, pUC. 6),
TaK U npopomkuTensHocT xusHm (p < 0,02 no Bcemy
KOMMIEKCY KpUTepueB, puc. 7) y NaumueHToB ¢ AMddY3HbIMHU
FMIMOMaMu FoJIOBHOTO MO3ra.

Takve KIMHMYECKME NPOSBNEHUS, KaK ronoBHas 6onb
(nuTenbHocTb GespeumameHoro nepuopa p > 0,26, npo-
LOJIKUTENBHOCTb JKM3HW p > 0,63), ToWHOTa U pBOTa (K-
TeNbHOCTb OespeumamBHoro nepuoga p > 0,2, npogon-
UTENbHOCTb XMU3HM p > 0,74), acTeHus (BAMTenbHOCTb
be3speunamnsHoro nepuopa p > 0,23, NpOACIKUTENBHOCTb
¥u3nu p > 0,13), paccesHHas HeBpONOrMYeckas CUMMTO-
MaTuKa (anuTenbHocTb GespeumameHoro nepuoga p > 0,7,
NPOACIIKMTENBHOCTb XU3HK p > 0,8), BOBNeYeHUe YepenHo-
MO3rOBbIX HEPBOB (A/IMTENBHOCTL De3peLManBHOrO Nepuosa
p > 0,09, npopomkutensHocTb Xu3HK p > 0,3), 3putens-
Hble HapyLieHus (aauTenbHoCTb bespeumamBHOro nepuoaa
p > 0,42, npopomxuTensHoCTb usHu p > 0,11) He oKa3biBa-
10T BAMSHMSA Ha UCX0dbl Y NaUMEHTOB ¢ AMDdY3HBIMK Fno-
MaMU FOJIOBHOrO Mo3ra.

TaKkvie nposiBNeHus, KaK KONMYECTBEHHOE YTHETEHWEe CO-
3HaHuWs (ornyLleHWe, conop, KOMa) U Ta3oBble HapyLUEHMs
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Puc. 7. MpopomkuTensHOCTb XU3HM Y NauMeHToB ¢ Auddy3HbIMM
rMIMOMaMu rOJIOBHOTO MO3ra B 3aBUCMMOCTM OT daKTa 3nunencum
WAM O[JHOKPATHOrO HECMPOBOLMPOBAHHOTO 3NUNENTUYECKOr0 Npu-
cTyna o onepatuBHoro nieyenus (p < 0,02 no BceMy KoMnnekcy
KpuTepues)

Fig. 7. Life expectancy in patients with diffuse gliomas of the brain
depending on the fact of epilepsy or a single unprovoked epileptic
seizure before surgical treatment (p < 0.02 for the entire set of
criteria)

B CTBTVICTVI‘-IECKVII?I dHaNn3 He BOLWIX NO npwwu-le Manoro
KosimyecTBa HabJtoAeHuiA.

OBCYXAEHWUE NOJIYYEHHbIX
PE3YJIbTATOB

OBHUMU M3 NPUOPUTETHBIX 33434 SBASKOTCA MOUCK W Bbl-
LeNeHne JemMorpadnyeckux U KIMHUYECKUX HaKTopoB, 0Tpa-
JKAIoLLMX NpOrHo3 3aboneBaHns A0 NOMyYeHUs pesynbTaTos
MOP®$ONOrNYeCKNX UCCNIeS0BaHMMN.

B pesynbrate Hallero uccnefoBaHus 0bHapyxeHbl pas-
JNYMA B UCX0LAX Y MaUMEHTOB C AUPdY3HBIMKA FMoMaMm
rofI0BHOr0 Mo3ra B 3aBUCMMOCTM OT nona. bonee 6naro-
NMPUATHbIE MOKa3aTenn Kak B OTHOLUEHWW AAUTENBHOCTM
Ge3peumamBHOro Nepuosia, Tak U NPOLOMKUTENBHOCTH KNU3-
HW ObINM Yy NUL JKeHcKoro nona. MonyyeHHble pesynbTathl
noateepxpaatotca pabotoit Tewari S. et al. (2022), no pe-
3yNbTaTaM KOTOPOM Y JKEHLMH C AU dY3HBIMU FMOMaMu
HW3KOI CTEMEHM 3JT0KAYeCTBEHHOCTU 5-IETHAS BbIXMBae-
mocTb coctaBuna 87 % (95 % [N: 83-91 %) u bbina Bbile
Mo CpaBHEHWMIO C NMuamu Myxckoro nona — 78 % (95 %
[IN: 73-84 %) (p = 0,0045). BeikuBaeMocTb 6e3 onepatus-
HOro BMELLATENbCTBA Y MEHLLMH cocTaBuna 68 % (95 % O
62-74 %) no cpasHenmto ¢ 57 % (95 % ON: 51-64 %) y Myx-
unH (p =0,009) [5]. 310 AMKTYyeT HeoOXOAMMOCTb MoUCKa
BO3MOXHbIX MPUYMH AaHHOrO aKTa, KoTopble MoryT bbiTb
CBSAi3aHbl C 3HAOKPUHHBIM CTaTyCOM.

Bonee Monopaon Bopacrt (18—39 net) sBnsetcs nporHocTu-
YeckuM bnaronpusTHbIM akTopoM, a Bo3pacT 40 neT u cTap-
e — HebnaronpuaTHbIM. 3T0 MOXET BbITb CBA3aHO C TEM,
4TO MO pe3ynbTaTaM Halleli paboTbl U 3NMAEMUONOTMHECKUX




OPTHATTBHBIE MCCTTE[IOBARMA

uccnefoBaHui 3abonesaeMocTb Hanbonee 3M10KayeCTBEHHbI-
MW anddysHbIMU rMOMaMK (HanpuMep, riobnacToMamu)
YBENMUMBAETCA C BO3PacTOM M Haubonee BbICOKa B rpynmne
75-84 ropa [1].

lMpaMUaHbIA CMHAPOM, KOTOPbINA NPOSBMANCA B BUAE
Mape3oB Pa3/IMYHON CTEMEHU BbIPAXEHHOCTH, CBUAETENb-
CTBYET 0 BOBJIeYeHUM obnactv PonaHmoBoi bopo3abl (Kopbl)
W/Mnn pBUraTenbHbIX MPOBOASALLMX NYTeli rojloBHOTO Mo3ra.
OH OTHOCUTCS K MPOrHOCTUYECKM HEBNAronpuATHOMY KIMHU-
yeckoMy cuHApoMy. [laHHoe nonoeHue NOATBEPKAAETCA
pe3ysbTatam, nonydeHHbIMu Kivioja T. et al. (2024), napesbl
ABNAOTCA HE3aBUCUMBIM HebNaronpuaTHEIM GaKTopoM y na-
LMeHTOB ¢ Anddy3HbIMU FIMOMaMM FroNIOBHOTO Mo3ra Co CTe-
MEHbI0 3/10Ka4ecTBeHHOCTM 2—4 [6]. MoxHo npepnonarats,
YTO BOBJIEYEHWE MMPAMUIHBIX TPAKTOB, B TOM YUCIIE C Y4ETOM
Pe3ynbTaToB MHTPAONepaLMOHHOro HeMpPOGU3MONOrMYECKOro
MOHMWTOPWHIa, He MO3BOJSISET PafMKasbHO YAaINTb HOBOOD-
pa3oBaHue. KaK 1 B criydae MOTOPHbIX NPOSIBAEHWIA, YyBCTBU-
TesbHble HapYLUEHUS BbICTYMAlOT MPOTHOCTUYECKM Hebnaro-
MPUATHBIM (aKTOPOM, YTO TaKKe CBA3aHO C JIOKanu3aumell
0NyXo/n B CEHCOMOTOPHOM 0bnacTu.

HapyLieHns peun sBRSOTCA NpOSBNEHMEM 04AroBOro
HeBpONIorMyecKoro aeduunta mbo npu BOBEYEHWUU acco-
LIMaTMBHBIX KOPKOBbLIX MOSIEN MO0 NpW NOpaXKeHUM TPaKToB
(apkyaTHoro nyyka) [7]. 310 onpegenseT HeobXOAMMOCTb
KapTMpPOBaHMUS peu He TOJbKO B KOPTUKasbHbIX, HO 1 B Cyb-
KOPTUKa/bHbIX OTAENax C TePMUHANSMW apKyaTHOro MyyKa
[8]. Hanbonee TMnuyHo passutMe adasvm Npu BOBEYEHUM
B NaTO/IOrMYECKWI NPOLLecC AOMUHAHTHOrO NOJyLIapus, of-
HaKO BO3MOXHbI HapYLUEHUS PEYM M NPU BOBJIEYEHUN HEL0-
MWHaHTHOro nonywwapus [9]. 310 cBUAETENLCTBYET O Bapua-
BenbHOCTU YHKUMOHANBHON apXUTEKTOHWKU, B TOM Yucie
BTOPUYHBIX KOPKOBbLIX MOJIEN FOSI0BHOrO Mo3ra. YcioBuem
NpOBeAEHNS KapTMPOBaHUS peun SBASIOTCA onepauyu, Bbl-
MoJHAEMble B YC/IOBUSX NpOBYKAEHUS C NpeabsBlieHNEM
TecTupoBaHus. ToTanbHoe yaaneHue HoBoobpa3oBaHuUs Npu
BOBJIEYEHWUM peyeBbIX obacTeil NpUBEAET K rpyboMy dyHK-
umMoHanbHoMy aeduumty. Mo3aToMy MOXHO mpeanonararb,
YTO HEBO3MOXHOCTb PafMKanbHOrO yaaneHus auddysHoil
FMOMbl SIBASETCS MPUYMHOWM TOFO, YTO HapyLUeHUe peuu
[0 Onepaumn SBASETCA MPOrHOCTUYECKU HebnaronpuaTHLIM
KIMHUYECKUM (DaKTOpPOM.

Crnepytowumin atan paboTbl 3aK/T04anca B OLEHKe BIK-
AHMA QaKTa HannMuus ANUIEeNTUYECKUX MPUCTYMOB L0 one-
paTUBHOrO NieueHus. MonyyeHHble pe3ynbTaThl NMOKa3bIBaloT,
YTO MPUCTYNbl SBASKOTCA HE3ABUCUMBIM MPOTHOCTUYECKUM
BnaronpusTHBIM KIMHUYECKUM MapKEPOM B OTHOLUEHUM KaK
OuTenbHOCTU 6e3peunamBHoro nepuopa (p < 0,01), Tak
W npoAoskMTENbHOCTU XU3HK (p < 0,02) y naumeHToB ¢ and-
QY3HbIMM rIMOMaMK FONTOBHOTO Mo3ra. [lonyyeHHble HaMm
pe3ynbTaTbl NOATBEPKAAIOTCA pe3ysibTaTaMu 0TeYECTBEHHbIX
[4] n 3apybexHbix aBTopoB [10]. Mo HawweMy MHeHuto, 3T0
06BbACHSAETCS pALOM NpUYMH: Bonee paHHEN AMArHOCTUKOW
HOB00DpPa30BaHusA rofI0BHOM0 MO3ra o MeTOAaM CTPYKTYpHOVA
HelipoBM3yann3aLum BCleCTBUE Pa3BUTUS IMUNENTUYECKONO
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npucTyna; bosee BbICOKO 4aCTOTONW BCTPEHAEMOCTM 3nKsen-
CUM Y MALMEHTOB C MeHbLLEH CTeNeHb0 3/10Ka4eCcTBEHHOCTH
A y3HbIX rIMoM ronosHoro Mo3ra [11]. [laHHbIA haKT TaK-
e MoXKeT 06bAcHATLCA boNee BbICOKOM YacToToN BCTpeyae-
MocTu MyTauum IDH1/2 y naumneHToB ¢ HanuumMeM anunencum
MpU YCNOBWM, YTO AaHHas MyTauus SBMIAETCA NPOrHOCTUYe-
CKM 6naronpusaTHOM B OTHOLLEHWM NPOJOMKUTENIBHOCTY U3~
Hu [12, 13].

be3ycnoBHo, NporHo3 onpepfenseTca rucToaoruye-
CKUM TUMOM OMYXONW, CTEMEHbID 3710Ka4eCTBEHHOCTW, MO-
NeKyNApHO-reHeTMYeCcKuMM Mapkepamu. [lo pesynbTatam
3NMAEMUONIOTMYECKUX UCCNefoBaHniA cpean AMddy3HbIX
T/IMOM TOSIOBHOFO MO3ra OJIMrofeHAPOrSINOMbl UMEKT ca-
Mblii 6naronpuaTHLIN NPOrHO3 C MeAWaHON BbIXUBAEMOCTH,
cocTaBnsiowtei 199 mec (16,5 net), Npu aHanaCTUYECKUX
onurogeHapornuomax (grade 3) — 97 mec (8 ner). B cnyyae
A dY3HbIX acTPOLMTOM MOKA3aTeNn BbIXKMBAEMOCTH XYyKe
¥ cocTaBnaoT 59 Mec ans auddysHbix actpoumuToM (grade 2),
20 Mec ans aHannacTUyeckux actpouutoM (grade 3), 8 mec
onsa rnuobnactom (grade 4). B uenom 1-, 5-, 10-netHss
BbIKMBAeMOCTb Ans rivobnactoM coctaenseT 40,9 %, 6,6,
4,3 % cooTBeTCTBEHHO [14].

3AKJIOYEHUE

MoxHo caenatb BblBOA, YTO K MPOFHOCTUYECKM bnaro-
MPUATHBIM AeMorpaduUyecknM hakTopaM OTHOCSTCS KEHCKUIA
non 1 Bo3pacT A0 40 NeT, K KIMHUYECKUM — Hajuuue 3nu-
NENTUYECKUX NPUCTYMOB 0 XMPYPrUYECKOTO JIEYEHWS; K Npo-
THOCTUYECKM HebaronpuUATHLIM KIIMHUYECKUM daKTopaM —
HanMuMe [BUraTesbHbIX, YYBCTBUTENbHBIX PaCCTPOMCTB,
HapyLLEHWME PEYN U MO3MKEUKOBbINA CUHAPOM.

AOMOTHUTENIbHAA UHOOPMALUA

Bknap aBTopoB. Bce aBTOpbl BHEC/M CYLLECTBEHHLIA BKNAA
B pa3paboTKy KOHLeNLyKW, NPoBeAeHUe UCCNeA0BaHNSA U NOArOTOB-
Ky CTaTbW, MPOYNM 1 0806pMAM GUHANBHYO BepCUto nepeg nybnu-
Kaumen. JTnuHbin BKNag kaxaoro asTtopa:. M.10. MpokyanmH — pas-
paboTKa AM3aliHa uccnef0BaHus, coop KIMHUYECKOro MaTepuana,
neyeHve NaumeHToB, 0bpaboTka, aHann3 1 MHTeprpeTauus AaHHbIX,
HanucaHue TekcTa; b.B. MapTbiHOB — paspaboTtka ausaiHa uc-
CnefoBaHus, oTbop, 0bcnefoBaHMe U fleyeHne NMaLMEHTOB, aHa-
N3 1 WHTepnpeTaumns AaHHblx; U.B..JIuTBMHEHKO — pa3paboTka
OM3alHa UCCefoBaHWUSA, aHanM3 WU WHTepnpeTauus AaHHbIX, YT-
BepAeHue pykonucu ansa nybnukaumm; [0.B. Ceuctos — otbop,
obcnenoBaHue W neyeHue NaUMEHTOB, aHanM3 M MHTepnpeTaums
[aHHbIX, YTBEpXKAeHMe pykonucu ana nybnukaumv; 0.A. KnuueH-
Ko — cTaTucTuyeckas obpaboTka pesynbratos; P.C. MapTbiHOB —
neyeHue u otbop naumentos; 3.H0. KnumeHkoBa — neyeHue u oT-
6op naumenTos; [.E. [IbicKWH — npoBepKa KPUTUHECKW BaXKHOO
COAEepXKaHuA.

KoHdnuKT MHTepecoB. ABTOpbI AEKNapUpylT OTCYTCTBUE
AIBHbIX W MOTEHUMANbHbIX KOH(IMKTOB MHTEPECOB, CBA3AHHbIX
¢ nybnnKaLmeii HacTosLLei CTaTby.
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AHHOTALMSA

AkTyanbHocTb. B HacTosiLiee BpeMs Ha QOHe YBENMYEHUs B MUPe [0/ HaCesleHNs CTapLueil BO3pacTHOM rpynmbl Bce bonee
aKTyaNibHbIM CTAHOBUTCS BOMPOC PaHHE! AMArHOCTUKYU PasBUBAILLMXCA KOTHUTMBHBIX HapyLUEHWA Y MaLMEeHTOB C pasnuy-
HbIMM 3a00/1€BaHMAMM HEPBHOM CUCTEMbI, @ TaKXKe MOUCK 3PDEKTUBHbIX OMOMapKepoB, KoTopble Obl CBMAETENLCTBOBAN
0 Hayane ux pa3BuTis. KOrHUTUBHbIE DYHKLMM ABNSAKOTCA BbICLUMM NPOSIBIEHUEM CIIOXKHbBIX MHTErPaTUBHBIX MPOLLECCOB, NPO-
TEKaOLWMX B LiEHTPANbHON HEPBHOM CUCTEME, OHWUM U3 Haubonee BaXHbIX MyTEN MOCTYMNeHUs MHOpPMaLMM B KOTOpYio
ABNAETCA 3pUTENbHbIV aHanu3aTop. B npouecce oLeHKM OKpYXKaloLLero NpoCcTpaHCTBa rnasofBuraTenbHas CUCTeMa BbInon-
HSET CNOXKHEALLY0 paboTy No CMHXPOHW3ALMM 3pUTENbHBIX OCEN F1a3 ANS NOAYYEHNUs MaKCMMaTbHO YETKOTO U300paKeHus.
MocnepoBaTeNbHOCTb U NPOAOIKMTENBHOCTL GUKCALMIA Ha 3neMeHTax 00beKTa OnpefensioTcs B TOM YMC/e WU MPOoLeccoM
MbILLIEHMS, KOTOPbIV ONpeAensieT aHanu3 1 YCBOEHME MOSly4aeMblX CBEAEHUIA Yepe3 UHTerpaumio apdepeHTHoN MHdopMa-
UMK, VIMEHHO HapyLLeHWsi B paboTe 3TOM CUCTEMbl MOFYT BO3HMKATb Ha PaHHWUX 3Tanax pasBUTUS KOTHUTUBHBIX AMCHYHKLNNA,
KaK CNeACTBUE Ae3MHTErpaLMOHHbIX NPOLECCOB B FOIOBHOM Mo3re. TakuM 00pa3oM, MapKepbl Ae3vHTErpauum MoryT bbiTb
Ba)HbIMW NPEAVKTOPaMM Pa3BUBAIOLLMXCS KOTHUTUBHBIX HapyLUEHWIA NPy PasfinyHbIX 3ab0s1eBaHUAX HEPBHOM CUCTEMBI.
Lienb: paspabotaTtb MeTOAMKY OLIEHKW COCTOSIHUS CUCTEMbI MOMOKEHUS /133 Y NaLMeHTOB B HOPME W NpW pasnunyHbIx 3abo-
NEeBaHUAX HEPBHOM CUCTEMI.

Martepuanel U MeTogbl. B npouecce pabotbl HaMu Bbin pa3paboTaH IKCMEPUMEHT B BUAE MOCEA0BATeNIbHOCTH BU3yasb-
HbIX CTUMYJIOB C ayaMO- M TEKCTOBLIM COMPOBOMJEHWEM, KOTOpble MPeAbsBNAAMCL C ONpeAeNeHHON NociefoBaTeslbHo-
CTbIO 1 32 OrpaH1YeHHOe BPeMsl, KOTOpbIi NpeabaBasnca obcneayeMbiM MLaM B paMKax PeLLeHUs NOCTaBeHHON UM Kor-
HUTUBHOW 3afaun. OuKcaumus OBUXEHUIA a3 OCYLLECTBNIANACh B PeasbHOM BPEMEHW C MOMOLLbIO CUCTEMbI ali-TPEKUHTa
Pupil Invisible, conepalLei B CBOei KOHCTPYKLIMM iBE MHTErPUpOBaHHbIe MH(paKpacHble Kamepsl ¢ YacToToii 200 Iy, Mo pe-
3ynbTaTaM OLEHKU LMGpPOBbIX XapaKTEPUCTUK NapaMeTpoB ABUKEHWUN a3 (KONMYecTBO GUKCALMA, UX AJIUTENBHOCTb U M-
O}KEHWe Ha KOOpAMHATHO 0CM) FeHepUpOBaUCh W aHANIM3MPOBANIUCH T.H. «TEMJI0BbIE KapTbl».

PesynbTarthbl. B Lensax ynyyileHns BO3MOXHOCTM KOSIMYECTBEHHON OLIEHKM MOoJSly4aeMblX TEMSOBbIX KapT HaMu pa3paboTaHa
METOLMKA KOMMYECTBEHHO OLIEHKM NoyYaeMblx pesynbTaToB. PaspaboTaHHble METOLMKM NO3BOMAKT HayaTh cOOp AaHHbIX
ANS BblOENEeHUs TUMOBBIX TNMa30fBUraTesIbHbIX NaTTePHOB AE3MHTErpaLyv Npy PeLleHn KOrHUTUBHBIX 3afaY, KaK Y 340po-
BbIX JIL, TaK M Y MALMEHTOB C KOTHUTUBHBIMW HAPYLLEHWUAMMW 1S NOCNEAYIOWEero NpUMeHeHNs METOAUKMA B KIIMHUYECKOM
npaKTuKe.

KnioueBbie cnoBa: aVI-TPEKMHF; 6VIOMapK€p; OBUXXEHUA nas; Ae3uHTerpauuoHHble npoueccbl; AeMeHUUA; KOrHUTUBHbIe
HapyLleHus; TensioBasa KapTa.

Kak untnpoBatb

Haymos K.M., Yannmes W.10., JluteuHeHko W.B., Libiran H.B., J1o63uH B.1J., Psibues A.B. CucTeMa OLeHKM OTCNEXMBaHUA NIUHWIA B3rnsaa (a-TpekuHr)
[ INarHOCTUKM COCTOSHUSA UHTErpaTuBHbIX GYHKLMIA ronoBHOro Mo3ra // M3secTus Poccuiickoit BoeHHO-MeauLMHCKOM akaemun. 2024. T. 43, N® 4.
C. 411-418. DOI: https://doi.org/10.17816/rmmar636667

Pykonucb nonyyena: 02.10.2024 Pykonucb ogo6pena: 19.10.2024 Ony6nukoBaHa: 15.11.2024
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/rmmar636667
https://doi.org/10.17816/rmmar636667

Russian Military Medical
ORIGINAL ARTICLES Vol 43 (4) 2024 Academny Reports

DOI: https://doi.org/10.17816/rmmar636667

Eye line tracking evaluation system (Eye-tracking)
for diagnosing the state of integrative brain functions
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ABSTRACT

BACKGROUND: Currently, against the background of an increase in the proportion of the population of the older age group in
the world, the issue of early diagnosis of developing cognitive impairment in patients with various diseases of the nervous sys-
tem, as well as the search for effective biomarkers that would indicate the beginning of their development, is becoming more
and more urgent. Cognitive functions are the highest manifestation of complex integrative processes occurring in the central
nervous system, one of the most important ways of information entry into which is the visual analyzer. In the process of as-
sessing the surrounding space, the oculomotor system performs the most difficult work to synchronize the visual axes of the
eyes to obtain the clearest possible image. The sequence and duration of fixations on the elements of the object are determined,
among other things, by the thinking process, which determines the analysis and assimilation of the received information. It is
the disturbances in the work of this system that can occur at the early stages of the development of cognitive dysfunctions, as
aresult of disintegration processes in the brain. Thus, disintegration markers may be important predictors of developing cogni-
tive impairment in nervous system diseases.

AIM: of the work was to develop a method for assessing the state of the eye position system in patients with initial cognitive
dysfunctions.

MATERIALS AND METHODS: In the process, we developed an experiment in the form of a sequence of visual stimuli with audio
and text accompaniment, which were presented with a certain sequence and for a limited time, which was presented to the
subjects as part of the solution of the cognitive task. Eye movements were recorded in real time using the Pupil Invisible ai-
tracking system, which contains two integrated infrared cameras with a frequency of 200 Hz in its design. Based on the results
of assessing the digital characteristics of the parameters of eye movements (the number of fixations, their duration and posi-
tion on the coordinate axis), the so-called “heat maps” were generated and analyzed.

RESULTS: In order to be able to quantify the resulting heat maps, we have developed a methodology for quantifying the results
obtained. The developed methods make it possible to start collecting data to identify typical oculomotor patterns in solving
cognitive tasks, both in healthy people and in patients with mild cognitive impairment, for the subsequent application of the
method in clinical practice.

Keywords: biomarker; cognitive impairment; dementia; disintegration processes; eye movements; eye-tracking; heatmap.
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OPTHATTBHBIE MCCTTE[IOBARMA

AKTYAJIbHOCTb

B HacTosiiee BpeMs Bce Yalle 3BydaT Npu3sbiBbl K dop-
MWUPOBaHMI0 3[40P0OBOr0 06pasa }MW3HW, KOTOpPble HaXomAaT
OTKIIMK cpean Monogexu. OnHako He cnepyeT 3abbiBaTbh
0 TOM, 4TO O/IHOW M3 Haubosiee MHOrOYMUCIIEHHBIX TpyNM Ha-
CEeNeHNs ABNAKTCA M NOXWUIOT0 U CTApYECKOro Bo3pacTa.
[Ina Hux Bonpoc opMMpOBaHMsA YCNOBWI, MO3BOSIOLLMX
npoaaMTL GU3NYECKOE U KOTHUTUBHOE 3[,0POBbLE, NPEACTaB-
nsieTcs He MeHee akTyanbHbIM. C cepeamtbl XX B. bnaropaps
Hay4HbIM OTKPBITUAM, LOCTUXEHWUAM MeOMUMHBI, a TaKKe
ycnexaM B COLMaNbHON M 3KOHOMUYECKOI chepax bosbLUMH-
CTBa CTpaH [oNs NoJel cTapLle 65 NeT HeYKIIOHHO pacTer.
370 COMPOBOX[AETCA YBENMYEHUEM YUCNA BO3PacT3aBU-
CUMbIX 3a00/1€BaHUIA, BKIIKOYas B TOM YUC/E M CBS3aHHbIE
C HeiipoJereHepaTUBHLIMK NpoLLeccamMu, Takne Kak bonesHb
AnbureiMepa u fipyrvue GopMbl LeMeHLMN.

Mpouecc cTapeHus CBA3aH C MOBbILUEHHbIM PUCKOM pas-
BMTUS HEMpoJereHepaTUBHbIX 3aboneBaHWi, Tak KaK uvalle
BCEr0 OHM COMPOBOXAAKITCA Pa3BUTUEM KOTHUTMBHBIX Hapy-
weHuii. Ocoboe BHMMaHWe B HacTosLLee BPeMs yAenseTcs
MOMCKY NMpeLyKTOpPOB M BUoMapKepoB, KoTopble bbl cBUAE-
TENbCTBOBA/M O Hayase WX PasBUTMS, MOCKOSbKY Mpeano-
NaraeTcs, YTo paHHee BbISBNIEHWE MPU3HAKOB 3abosieBaHuil
no3sonuT bonee 3PeKTMBHO NpoBOAMTL WX Npodunak-
TUKY 1 NedyeHne. TakuMm 06pa3oM, OAHUMM U3 TMaBHbIX 3a-
Aay 30paB0O0XpaHEHNs CTAHOBATCSA NPO(UNAKTMKA, PaHHAS
AVarHoCTUKa W feYyeHWe BO3pacT3aBUCUMBIX 3aboneBaHu.
BaxHoil Lienblo B JaHHOM HanpaBieHUW SBNSETCS pa3BuTUe
KOHLIeNUMM «3[0p0BOro CTapeHus», KoTopyt BcemupHas
opraHu3aums 3npaBooxpaHerus (BO3) onpenenseT Kak npo-
Liecc pasBuTUA W NoaLepXaHna GyHKUMOHANbHBIX BO3MOX-
HOCTeM, HeOBXOAMMBIX AN1S1 AKTUBHOW U NOSHOLLEHHOW U3HU
B NowunoM Bo3pacre [1].

CornacHo AaHHbiM BO3, B Mupe HacuuTbIBaeTCs OKOJIO
50 MH yenoBek, cTpajawLWMX LeMeHUMen, HOMbLLIMHCTBO
M3 KOTOPbIX — NaumMeHTbl ¢ bonesHblo AnbureiimMepa [2].
PasBuBatoLLMecs HapyLUEHUS KOTHUTMBHBIX BYHKLMIA Y 3TUX
MaLMEHTOB CYLLECTBEHHO YXYALLAKT KayecTBO MX JKW3HM
M YBENMYMBAIOT Pacxofbl KaK POLCTBEHHMKOB, TaK M rocy-
[apCTBa Ha OKa3blBaEMYH TaKUM JII0AAM NOMOLLb, MeANLMH-
CKyt0 ¥ coumanbHyto. CywecTBylolme MeTobl AMArHOCTUKY,
KOTOpbIe M03BOASAIOT BbISB/IATL Pa3BUTUE AaHHbIX COCTOSHUN,
He 06agaloT HeobX0AMMON YYBCTBUTENBHOCTBIO HA PaHHMX
CTafusxX pa3BWBAlOLLEr0OCA NaToOrMYecKoro mnpoLecca,
a TaKkxKe TpebyIT y4acTus BbICOKOKBaNU(ULMPOBAHHBIX Cre-
LManucToB. AKTUBHO UCMONb3YHOLWMECS METOLbI HEAPOBU3Ya-
NN3aLmMK, Takne KaK MarHUTHO-pe30HaHCHas U MO3UTPOHHO-
3MUCCHUOHHas ToMorpadus u np., He 061afaKT B HACTOALLMIA
MOMEHT BbICOKOM YyBCTBUTENbHOCTBIO HA PaHHUX CTagusix,
ABNAIOTCA [OPOroCTOAWMMM U He[OCTYNHbIMK [ Macco-
BOr0 NpuUMeHeHus. M3 BbileCKa3aHHOro CTaHOBMUTCS SICHO,
yTo 3abonieBaHMe yalle Bcero 0bHapyXvBaeTCs Ha CTaguu
BbIPAXEHHBIX KIIMHUYECKUX MPOSBNEHUIA POLCTBEHHUKaMMU
MauMeHTa, TO eCTb B TOT MOMEHT, KOrLa MaTosiorMyecKuil
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npoLiecc yxe [aBHO aKTMBHO mporpeccupyet. Benepcteue
3TOr0 Ha3HayaeMoe JleYeHne HOCUT CUMMTOMAaTUYECKUIA Xa-
paKTep U He MO3BOJIAET BO3LENCTBOBATb Ha HU 0JHY U3 NpU-
4nH 3aboneBaHus.

TakuM obpasoM, ans obecneyeHns KOHLENLMM 3L,0poBO-
ro CTapeHus CyLecTByeT NoTpeOHOCTb B pa3paboTke TaKux
METOL0B MCCNEAO0BaHNUS, KOTOpble NO3BoAsIM bbl AuarHo-
CTUPOBaTb MPEAUKTOpPbl M GMOMapKepbl Ha caMblX PaHHUX
cTagmsx 3abosneBaHui, NPUBOASALLMX K Pa3BUTMIO KOTHUTMB-
HbIX HapyLLeHWl. B AaHHOM KoHTeKcTe Mbl MpeanaraeM 06-
paTUTb BHUMaHWe Ha UCC/efj0BaHMe ABVXEHUI a3 U caMoid
3pUTENTBHON DYHKLMW NPU BbIMOSTHEHAW KOTHUTUBHBIX 3ajaq
KaK noTeHuManbHoro briomapkepa paHHUX KOrHUTUBHBIX Ha-
PYLLEHUHA. 3peHe — 3TO OCHOBHOW UCTOYHMK NOJTYYEHNS UH-
(opMaumm 06 OKpyKaloLLEM MUPE, HA OCHOBAHWUW KOTOPOro
YesIoBEK MAEHTUDMLMPYET OKpYXKatoLLlee ero NpocTpaHCTBo,
OCYLLEeCTB/IAET B3aUMOAENCTBHE C HUM U OLIEHWBAET pe3yib-
TaTbl 3T0r0 B3auMofencTens. Bo MHorom ato obecneunsaet-
CS 3pUTENTBHON CUCTEMOA, MPUHMMAIOLLIEN y4acTue B CIOXK-
HbIX WHTErpaTWBHbIX NpOLeccax CeHCOpHO-BMoNorMyecKol
KOHBEpreHUMM B MPOLECCe THO3MCA C Y4YacTUEM CIOXHO
OpraHU30BaHHOr0 BCMOMOraTeflbHOr0 annapata opraHa
3peHMs, OCYLLECTBASIOLLEr0 HAcTPOIKY Hallen OMTUYECKOV
CUCTEMbI Ha 0OBEKT HALLEr0 BHUMaHMUS B TEKYLLMIA MOMEHT.
ma3a yenoBeKa NPOWU3BOJILHO U HEMPOWU3BOJILHO UKCUPYIOT
«y3/10Bble» 31EMEHTbI 06BEKTOB, HeCyLume B cebe MpUHLM-
NMWanbHble CBEAEHUS 0 HUX. YeM Bonblue XxapakTepucTuk
cofiepat B cebe 3TW 3feMeHThI, TEM JO0fblle Ha HUX 3a-
LepxuBaeTcs B3rnsn. B cooTBeTcTBUM € 3agayamu, cTos-
WKMMK nepeq, HabnofaTeneM, COOTBETCTBEHHO M3MEHSAETCA
W pacnpefenieHne Mexay TouKamu uKcaumm Ha 00beKTe,
MOCKOJbKY pasfinyHble 0bnactu obbeKTa copepxar pasHylo
uHdopMaumio o HeM. [ocnefoBaTenbHOCT M MPOJOKU-
TENILHOCTb (MKCaLMiA Ha aneMeHTax 06beKTa onpeaensoTcs
MPOLLECCOM MBbILL/IEHMS, KOTOPLIA ONpefenseT YyCBOeHWe no-
ny4yaeMbIxX CBefeHWUN. Yepe3 AaHHble MPOLECChl NPOMCX0AUT
B TOM YWCIIE U peann3aumus KOrHUTUBHBIX QYHKLMIA, W 3TO No-
3BONSAET Npeanonaratb, YTO N0 Mepe UX YXYALEHUs BChes-
CTBME PasBUTUA PasfiMYHbIX MO 3TMONOMUM LEe3UHTerpauu-
OHHbIX MPOLECCOB BYAYT HapyLIAThCS COXHbBIE MEXaHW3Mbl
obecneyeHns HanpaBneHus B3rnsaa. Bo3MoXHOCTM OLeHKH
OBWXEHWA [Na3 NpuUBNEKanu BHWMaHWe wccriefoBatesen
[0CTaToOYHO AABHO, UM KITAaCCMKOM B 3TOM obriacTu ABnseTcs
AJ1. Spbyc, yen Tpya «Ponb ABWKEHMIA a3 B npoLiecce 3pe-
HUSI» MHOrOKPaTHO nepeunsgasanca [3].

B HacTosiLee BpeMs CYLLECTBYIT pasnMyHble MeTOAbI
U3MEpPEHUS JBMKEHUS T1a3, HanpUMep TaKue, KaK 3NIeKTpo-
oKynorpadms, Helipodusuonorndeckuit u ap. Hambonbluyro
nonynspPHOCTb MPUOBpeTaeT ONTUYECKUIA METOL, NN BUAEO-
okynorpadwms. MpuHuMn ero paboTbl 3aK/4HaeTcs B KOMOU-
HaLMM UCMONb30BaHUA MyYKOB MH(PAKPACHOro CBeTa, KOTo-
pble hopMUpYIOT KOpHeanbHoe 0TPaXeHUe, BOCTIPUHUMAEMOE
ONTUYECKUM CEHCOPOM, W BUAEOKaMepbl, 3aXBaTblBalLLEl
u3obpaxeHue rnas. B pesynbTtate nonyyeHHbIe AaHHbIE C NO-
MOLLbI0 Pa3fINyHbIX anropuTMOoB NpeobpasyrTcsa B YACIOBbIE
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3HaYeHus, Ha 0CHOBAHUM KOTOPBIX YXKe 1 NMPOUCXOLUT OLiEHKA
ABVKEHWN rnas.

OnTuyeckue MeTofbl LUMPOKO MCMOMb3YOTCA As OT-
CNeXMBaHUsA B3rnsaLa W Nonb3yKTcs NonynspHocTbio bna-
rogaps CBOEM HEMHBA3WBHOCTW M AOCTYNHOCTW. CUCTEMbI
OTC/NIEXMBAHUA a3 U3MEPSIT MOJOXEHUE rNasHbIX S6MIOK,
X LLBMMEHMS W pa3Mep 3payKoB [JIA BbISBMIEHUS 30H, K KO-
TOPbIM YeN0BEK NPOSBASET 0CObbIVA UHTEPEC B ONpeeneHHoe
BpeMS, — TaK Ha3blBaeMble TOYKM BuKcauum. 31o obnactu,
B KOTOPbIX B3/, N0Jb30BaTeNs NepecTaeT coBepLuaThb aK-
TUBHbIE [ABUXKEHWS, 3a[lepPHUBasACh JOCTAaTOYHO JOAIO, YTOBHI
OH Mor obpaboTaTb nmomyyeHHylo MHGopMaumio. [IBmkeHue
rnas Mexfy To4Kamu dMKcauuu Ha3blBalOTCA CaKKajaMM,
TO eCTb CKa4KaMu. M xoTs BO BpeMs 3TUX CKAUKOB OT OJHOI
TOYKM UKCALMM K LpYroii YenoBeK He BOCMPUHUMAET BU-
3yanbHy0 MHGOPMaLMIO, BU3yann3aLus CaKKaf, NoKa3biBaeT
MyTb, KOTOPbLIM rNa3a NPOXOAAT MeXxay GUKcaumamu.

B HacTosiiee Bpems B GU3MONOrUM 3peHns BbIAENAOT
AO0CTaTO4HO DOMbLLIOE KOMMYECTBO XapaKTEpUCTUK, KOTOpbIe
MOryT BbITb MHCTPYMEHTaNbHO WM3MepEHbl: CaKKafbl, Mop-
raHue, BepreHUMs, MpoCnexvBaHWe, BECTUOYNOOKYNAPHBIN
pedneKc, ONTOKMHETUYECKas W 3payKoBble peakumu [4]. 0a-
HaKo OLieHKa 60/IbLIOr0 KONMYECTBA IMHAMUYECKU U3MEHSIHO-
LUMXCA NapaMeTpoB TpebyeT CIOKHBLIX METOAOB CTAaTUCTUYE-
CKOW 00paboTKM 1 3aTpyaHEHa B NPUMEHEHWUW NPAKTUHECKOM
MeauumHon. B nMetowmxcsa pabotax Yatle Bcero oLeHWBaeT-
CSl OrpaH1YeHHOe KONIMYECTBO MOKasaTesen, KoTopble MoryT
BbITb U3MepeHbl KONIMYECTBEHHO W OMOCPEA0BaHHO Nnocpes-
CTBOM BM3YaNnn3aLuu Tak Ha3blBaeMoil TENOBOW KapTbl.

C noMoLLbI0 al-TPEKMHIa Mbl MOXKEM OLIEHUTb 3P deKTHB-
HOCTb paboTbl MO3ra, KOTOPas HaXxoAMTCA B HEMOCPEeLCTBEH-
HOM CBA3W C KOTHUTUBHBIMU DYHKUMAMM W Peann3yeT CBOK
addepeHTHyI0 COCTaBNALLYK Yepe3 3pUTeNbHbIA aHanu3a-
Top. OH MMeeT B CBOEM COCTaBe ABE CNOXHbIE CUCTEMbl —
MarHoLeNIONAPHYI0 U NapBOoLeIoNsApHYL0, KoTopble pabo-
TalT napanienbHo M No3BoNAT obpabaTbiBaTh pasnuyHble
acneKTbl BU3yanbHOW MHMOPMaLMK, a TaKXKe OCYLLECTBNATb
pedneKTopHble (KOOpAMHATHbIE) DYHKLMK.

MpuHATO cuMTaTh, YTO BHayane uHopMauus nonagaet
B MEPBUYHYID 3pUTENIbHYI0 (CEHCOPHYI0) KOpY, a ye OTTy-
[a — B acCoOLMaTVBHbIE LEHTPbI, KOTOPbIE OTNPABIAKT CTU-
Mynbl, BO3DYKaloLiMe MOTOPHbIE M NPeMOTOpHbIe 0bnacT
Kopbl, hopMupyIOLLMe OCO3HaHHOE ABWKEHMe rnas. 3pu-
TeNbHas CUCTEMA MMEET MHOXKECTBO [IBYXCTOPOHHUX CBAA3eN
C 3KCTpanupaMuOHoOW cucTeMON, 0cobeHHO ¢ 6a3anbHbIMK
raHrmsamun. Ecnu GyHKUMOHMpOBaHWE 3TUX KOHTYPOB He Ha-
PYLIEHO, TO MPOMCXOAUT CTabubHOE GYHKLIMOHUPOBaHUE
CMHaNCoB Ha pa3sHbIX YPOBHSX, TEM caMbIM 0becrneumBas ba-
NaHC MeX Ay BO30YKAALLMMU 1 TOPMO3ALLMMU CTUMYNAMM.
OpHaKo npy pas3fMyHbIX MaToNOrUsX, NPUBOAALLMX K pac-
CTPOWCTBY QYHKLIMOHMPOBAHUSA 3TUX B3aUMOCBA3€N, HapyLua-
eTCA CrNaXeHHas HacTpoMKa, KoTopas BAMSET Ha (yHKLUMO-
HWPOBaHWe rOIOBHOTO MO3ra W CKa3blBAETCA Ha KOHEYHbIX
pe3ysbTaTax ero AesTeNnbHOCTH, B TOM YMCIIE HA 3pUTENBHOM
BOCMPUSATIW U KOHTPONE FNa304BUraTesibHoM CUCTEMBI.
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B ocHoBe Halwen paboTbl NIEXMT NpeLnonoXeHue, YTO
(opMMpyIOLLMEC KOTHUTUBHbIE HapyLUEHUs Y MauueHToB
C PasnMyHbIMM 3a00N1eBaHNAMM LEHTPaNbHOW HEpBHOW Cu-
CTeMbl HalifyT OTPAXKEHWE B UBMEHEHUW XapaKTePUCTUK BM-
KEHWUM TNa3 Mpu BbIMOHEHUM KOTHUTUBHBIX 3afiay, CBA3aH-
HbIX C BU3YaslbHbIM BOCTIPUATMEM UH(OPMaLMK.

Llens uccnedosarus — pa3paboTka METOAMK OLEHKM CO-
CTOSIHWSI CUCTEMBI MOJSIOXKEHMSA TN1a3 Y MaLMEHTOB C Hayasb-
HbIMU KOTHUTUBHbLIMU ,U,VICCI)yHKLLVIﬂMI/I.

MATEPUAJIbl U METO/IbI

B npouecce paboTbl Mbl MCMONb30BanM annapart eye-
tracker — Pupil Invisible [5]. [laHHas cucTeMa COAEpPKUT
B CBOEW KOHCTPYKUMM ONpaBy C ABYMS UHTErPUPOBAHHbIMMU
MHdPaKpPaCHLIMW KaMepaMm, UCMOSb3YEMbIMU /151 OTCIIEXMU-
BaHWA rnas c paspeluenneM 192 x 192 nukcens u yacToToil
200 Iy, C NOMOLLbK Yero NPoM3BOAMTCA BUKCaLMA LBUKE-
HWW a3 B peanbHOM BpeMeHu. 06paboTka Nosly4eHHON MH-
(opMauuv peanuayeTcs ¢ NOMOLLbI0 NpOrpaMMHoro obecne-
yenus Pupil Capture. B pesynbTtate Mbl nofy4aeM LUMpoBbIe
XapaKTEPUCTUKY NapaMeTpPOB [BUMEHMIA [Na3: KONMYECTBO
(UKCaUWiA, UX ANIMTENBHOCTb U NOMOXKEHUE HA KOOPAMHATHOI
ocu. Ha ocHOBaHUM 3TUX JaHHbIX LI BU3yanu3auuu nony-
UeHHbIX pe3ynbTaToB B nocnepytoLen obpaboTke coctasns-
eTcsl TaK HasblBaeMasi TernjoBas KapTa, KoTopas No3BosisieT
BbILE/IMTb OCHOBHbIE 30HbI BHUMaHus (puc. 1).

OpHoli 13 npobneM Ha HauanbHOM 3Tane uccnefoBaHus
SBUJIOCb TO, YTO B HACTOALLee BPeMs OTCYTCTBYIOT Mporpam-
Mbl, KOTOPblE MO3BOMSKT KOIMYECTBEHHO OLLEHWUTb XapaKTe-
PUCTMKM NONYYeHHOW TeNN0BOM KapTbl. [Lns peLueHns aaHHoM
3afiauu Hamu Obina paspaboTaHa METOLMKA 00 BEKTMBU3ALIMUK
NOJTyYeHHbIX pe3ynbTaToB TeMNIoBbIX KapT Ha base Python [6].

AWU3ANH UCCNEAOBAHKSA

Ha HauanbHoM 3Tane paboTbl Hamu Bbino 0bcnesoBaHo
18 ycnoBHO 380p0BbIX L, U3 HUX 10 MYUMH 1 8 KEHLLWH.
CpenHuin BO3pacT MyXUMH COCTaBNAN 57 NeT, XEeHLWUH —
61 rop. MNepen HayanoM uccnefoBaHNUA BCe NaLUMEHTbI NPO-
XOAMIK OLIEHKY KOTHUTUBHBIX QYHKLMIA C NoMoLLbto 6aTapen
TectoB: MMSE (Mini-Mental State Examination), Moaudu-
LMpoBaHHbIN BapuaHT Mini-Cog u TecT «PucoBaHme yacos»
no craHgaptHon Metogumke [7]. CpepHue pesynbTathl Ans
obenx rpynn nonyunnuch cnepyrowme: MMSE — 28, mo-
anduumpoBanHbid Mini-Cog — 9,5, Tect «Pucosanue va-
coB» — 8,6.

CneumanbHo ans aaHHoro obopyosaHus Hamu paspabo-
TaH 3KCMEPUMEHT C Ucronb3oBaHWeM nporpammbl PsychoPy [8].
[laHHbIA MHCTPYMEHT MO3BONMA HaM C€03AaTb MocnefoBa-
TeNbHOCTb BU3YasbHbIX CTUMYJIOB C ayAu- U TEKCTOBLIM CO-
MPOBOXAEHMEM, KOTOPble NMPeLbABNANMCH C ONpefesieHHoN
nocnef0BaTe/IbHOCTLH0 W 33 OrpaHUYeHHOe BpeMS.

IKCMEPUMEHT COCTOSN W3 [BYX YaCcTeW, B KaXION U3 KO-
TOPbIX MPEABABNANMC OHW U Te Ke TpU M300paxeHus
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Puc. 1. TennoBas kapTa 1306paeHus Npy BbIMOSIHEHWM NALMEHTOM KOTHUTUBHOM 3afaum
Fig. 1. Heat map of an image while a patient was performing a cognitive task
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Puc. 2. 06paﬁOTaHHaFI TensoBas Kapta oA nojayyeHus KOJIMYEeCTBEHHOW OLIEHKM XapaKTepUCTUK OBUXKEHUA rnas

Fig. 2. Processed heat map to quantify eye movement characteristics

B KayecTBe OCHOBHbIX CTUMYNOB. [NaBHOE OTAMYME MEKIY
YacTAMM 3aK/I0YaNoch B 3afayax, KoTopble CTaBUIMCh ne-
pen UcnbiTyeMbIMU. B nepBoi — CTUMYJIbI NPeBbABAANNCH
B TeueHne 10 ¢ C Lenbl0 BHUMATENBHO UX 0CMOTPETbL U Mo-
CTapaTbCA 3aMOMHUTb BCE M306paXKeHHbIE Ha HUX 3NIEMEHTBI.
Bo BTOpOIA e YacTh 0T y4aCTHUKOB TPeboBanoch Kak MOXHO
DObiCTpee HalTU Ha NPeabsSBIAEMOM U300PaKEHUN KOHKPET-
HbIl 31eMEHT, 3aUKCUPOBaTb Ha HEM B3MAL M CO0OLLNTL
0 BbIMOJIHEHHOM [OENCTBMM Bpady. TakMM 00pa3oM, Mbl
CMOT/IN BbISIBUTb NATTEPH ABUMKEHWIA TNa3, KOTOPbIE CMOTU
OLLEHWTb NPM MOMOLLM aiA-TPEKUHTa NPY BbINOIHEHUM KOTHU-
TUBHOW 3aJauu.

PE3YJIbTATbI U OBCYXXAEHUE

OcHoBHOM npobneMon ANA LUMPOKOr0 MPUMEHEHMS
al-TPEKWHra B KIIMHUYECKOMN MPaKTUKE ABMIIETCA CIIOXKHOCTb
MaTeMaTU4yecKoli 06paboTKM nonyyaeMbix pesynbTaToB

00l hitps://dol.org/ 1017816/ rmmar63666/

(B OCHOBHOM 3TO KOOPAMHATHI TOYKM QUKCALMM B3rNAAa, KO-
JIMYECTBO M UX ASUTENBHOCTb B KIIOYEBbIX 30HaX M300pae-
HWRM). [INs ynpoLLEHns aHanm3a Nosly4aeMblX AaHHbIX HaMu
Obin BbIOPaH MeTo[, KauyeCTBEHHOWM OLEHKM aHanu3a u3o-
OpakeHuit C pacyeToM NAoLWaaM aHalM3MpYeMoN YacTu
“300pakeHns Mo OTHOLLEHMIO K 06LLei Mmiowaan npeab-
ABNSAEMOr0 M300paKeHUs Mpy BbIMOSIHEHUM NOCTABEHHOM
KOrHMTMBHOW 3agaun. C LaHHOW Lenbio Ha n300bpaxeHue Ha-
KnaablBaeTcs MacKa, Kotopas fenut ero Ha 100 cekTopos,
KaXablii CO CBOMMU YHWKanbHbIMKM KoopauHaTamu. B no-
CnefyloLLeM Npu aHanmn3e NPoOM3BOAMTCS OLIEHKA NIOTHOCTH
3aCBETKM KaK[Oro CEKTOpa, YTO MO3BOJIAET OLEHWTb pac-
npeAenieHne BHUMaHWA Ha OTAENbHBIX YacTsX U300paxeHus
U TaKKe UCMOSb3yeTCs ANA BbIYUCIEHUS MNIOLWAAN «Tenno-
BOro nATHa» (puc. 2).

B pesynbrate 00paboTKM NomyyaeMbiX AaHHbIX O ABU-
EHUSIX rNa3 MoyyaloT AaHHble, NO3BONAIOWME OLEHUTb
3QhEKTUBHOCTb OLEHKM 00CnefyeMblM NpeAbsBISEMOro

415
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Ta6nuua. MpoLeHT NOKPLITUSA TeNNOBOI KapTbl OTHOCKTESBHO MJIOLLAAM CEKTOpa 1 BCEro M306paeHus
Table. Percentage of coverage of the heat map relative to the area of the sector and the entire image

Homep cekTopa MokpbIThe cexTopa, %

MpoLeHT oT Bcen nnoLaam usobpaxenus, %

4,5 99,2
55 100
6,5 47

0,9
1
0,47

U300paxeHns B 3aBUCUMOCTM OT NPeAbABNAEMON eMy Kor-
HUTUBHOM 33ia44 HA OCHOBAHMM OLIEHKMN «LIEHTPa TAKECTU,
«MIOTHOCTU» KONMYECTBA (UKCaLMIA U UX MPOLOIIKUTENBHO-
CTW OTHOCMTENIBHO MOLLAAM NPebABASEMOro M306paxeHus
(tabnuua).

Pa3pabotaHHas MeToauMKa NO3BONSIET BbISBNATL NaTTep-
Hbl [BUXeEHWI rna3 y obcneayembix WL, B NpoLecce Bbl-
MONHEHNS UMM KOTHUTMBHBIX 3afia4 B LieNAX AasbHenLLero
MOMCKa NaTONOTMYECKUX U3MEHEHUIA Y NaLMEHTOB C KOTHU-
TUBHBIMU HapYLLEHNAMU Pa3INYHON BbIPAXKEHHOCTH.

TaK, B Tabnuue npencTaBieH NpUMep OLEHKN TeMnsoBoi
KapTbl: HOMep CEKTOpa, MIOTHOCTb €ro MOKPbITUA W NNOT-
HOCTb MOKPbITUS YaCTW CEKTOPA OTHOCUTENBHO BCEM MOLLaAM
U300paeHus, 4To NO3BONISIET B NPOLIEHTHOM COOTHOLLEHUM
COOTHECTU MAOTHOCTb M ASMUTENBHOCTb (PUKCALMIA B3rnsaaa
Ha OTAENbHbIX YacTAX M300paeHus.

3AKJTIOYEHUE

[InarHocTMKa KOTHWTMBHBIX HapyLIeHW B HacTosilee
BpeMs NpepacTaBnseT npobnemy Lns NpaKTUYeCKON Meau-
LiMHBI, TPebytoLLyo pa3paboTKM HOBBIX MPOCTLIX M LOCTYMHbIX
MeTO[,0B, O[JHAM W3 KOTOPbIX MOXKET BbITb METOA, OLIeHKM OT-
CNEXXMUBAHUA IMHWA B3rNAAa (al-TPEKMHT).

B HacTosLlee Bpems LUMPOKOMY MPUMEHEHMIO MeTo-
Aa an-TpeKuHra B MpoLecce MCCNeA0BaHUA NpensTcTBYHOT
CMIOXHOCTU 06paboTkyM nosyyaeMbIX AaHHbIX, MOCKOJbKY
OHM NpencTaBnAlT coboli 6ombLon MaccuB MHbOpMaLWK,
TpebyloLWMiA CIOXKHOWM MaTeMaTuyeckoi 0bpaboTku, oTim-
YaKoOLLMACA B 3aBUCMMOCTW OT MOCTaBJIEHHbIX 3afay. B Ha-
CTOALLUMIA MOMEHT YAO06Hble MHCTPYMeHThl paspaboTaHbi
B MHTEpecax MapKeTMHra M He M03BONAIT MPOM3BOAUTL
KOMMYeCTBEHHYI0 OLeHKy. OTCYTCTBYIOT CTaHAAPThI OLEHKM
BbISIB/ISIEMbIX OTKI/IOHEHMIA.

B pamkax npoBozuMon Hamu paboTsl pa3pabotaHa nep-
CMEKTUBHAA METOLMKA OLIEHKU MHTErPaTUBHbIX MOKa3aTeneil
KOTHUTUBHBIX (YHKLMIA, KOTOpas MOXET ObiTb LUMPOKO WUC-
Mo/ib30BaHa B KIIMHUYECKON MPaKTUKE C LEMbH BbISBIEHMS
KOFHUTMBHbIX HapYLLUEHUIA Ha paHHWX [e3WHTerpaTUBHbIX
3JTanax passuTus 3aboneBaHuii HEPBHON CUCTEMBI, acTeHU-
YECKWX COCTOSHMIA, NepeyToMIIeH!s y 0nepaTopoB pasnuy-
Horo npoduns. Ha BTopom 3aTtane paboTbl HaMK NIaHMpyeTCs
BbISIB/IEHNE XapaKTepHbIX NaTTEPHOB U3MEHEHWI [BUMKEHUS
rna3 npu BbIMOSHEHUM KOTHUTMBHBIX 3afia4 y 3[0pPOBbIX JnL
W y MALMEHTOB, UMEIOLLMX JIETKUE KOTHUTUBHbBIE HApYLUEHUS
BCNELCTBME PasNUyHbIX 3a00/1eBaHUA HEPBHOI CUCTEMBI.
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AONOJIHUTENbHAA UHOOPMALUA

Bknap aBTopoB. Bce aBTOpbl BHEC/M CYLLECTBEHHbLIA BKAA
B pa3paboTKy KOHLEeNnuuu, NpoBeAeHMe WCCAefoBaHUs W Moa-
FOTOBKY CTaTbW, MPOYAM U 0f00punM dUHaNbHYD Bepcuio nepes
nybnvkaumei. JInuHbii BKNag, Kaxaoro astopa: K.M. Haymos —
KOHLLeNLMs W iU3aiiH UccneoBaHus, paspaboTka CTUMYTBHOMO Ma-
Tepuana, 063op nutepartypbl, 0bpaboTka MaTepuanos, HanucaHve
U pefaktupoBaHue Tekcta; W.H0. Yannnes — aumsaiiH uccneposa-
HWs, pa3paboTKa CTUMYNLHOro MaTepuana, 063op nuTepatypsl, cbop
1 0bpaboTKa MaTepuanoB, HanucaHue TexkcTa; U.B. JIutBuHeHKko —
KOHLeNUMA M AM3aiiH MCCrefloBaHMs, BHECEHWE OKOHYaTesIbHOM
npasky; H.B. LpiraH — KoHLenuus u au3aiH ucciefoBaHus, BHe-
CeHne OKoHYaTenbHoi npasky; B.10. J1063uH — KoHuenuma n au-
3ailH uccneoBaHus, pa3paboTka CTUMYNLHOrO MaTepuara, aHanus
nonyyeHHbIX AauHbix; M1.M1. BacunbeB — au3anH uccnefoBaHus,
cbop u obpaboTka MaTepuanoB, aHanM3 MOYYEHHBIX AAHHbIX;
A.B. PabueB — cbop n obpabotka MaTepuanoB, xpomatorpagu-
4ecKoe MCCNefoBaHue, aHanm3 NoslyYeHHbIX AaHHbIX, 0630p u-
Tepartypbl.

UcTouHuK dpmHaHcupoBaHus. [ToUCKOBO-aHanMTUYecKas pabo-
Ta NpoBe/ieHa Ha JINYHbIe CPeACTBA aBTOPCKOrO KOJIEKTMBA.

KoHdnukT uHTepecoB. ABTOpbl [eKNapupylT OTCYTCTBUE
ABHbIX M MOTEHUMANbHBIX KOHGMKTOB WHTEPECOB, CBSA3aHHbIX
¢ nybnnKaumelt HacTosLLe CTaTby.

JITnyeckas akcneptusa. Bce uccnepnoBaHns npoBefeHbl Co-
bnopeHvem TpeboBaHuUi BrioMeaUUMHONM 3TUKK (poTokon N2 292
0f,00peH peLleHneM PervoHanbHoOro 3TMYECKoro KomuteTa Meau-
Ko-6uonornyeckmx uccneposanuii npu BMegA um. C.M. Kuposa
o1 25.06.2024 1.).
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Early diagnosis of Alzheimer’s disease: potential
of '8F-FDG PET as a biomarker of neurodegeneration
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ABSTRACT

BACKGROUND: Dementia is considered one of the most actual medical problems of our time, being one of the main causes of
disability among the elderly, and its prevalence will only increase in the coming years. The first place among conditions leading
to dementia is given to Alzheimer’s disease (up to 70%). The effectiveness of Alzheimer's disease therapy largely depends on
the timeliness of diagnosis, which leads to the need to search for diagnostic markers that allow to detect the disease at the
earliest stages.

AIM: To evaluate the possibilities of using '®F-FDG PET for the early diagnosis of Alzheimer's disease.

MATERIALS AND METHODS: Cerebral metabolism was assessed using positron emission tomography with '®F-FDG. A total of
183 patients were divided into groups depending on their diagnosis and the severity of cognitive impairment.

RESULTS: A characteristic pattern of cerebral metabolic disorders has been established in patients with Alzheimer's disease.
It can be detected in the early pre-dementia stages and has developmental features as the disease progresses. The pattern was
characterized by bilateral hypometabolism in the parietal and temporal cortex with a predominance in its mediobasal sections.
An important marker of the development of the neurodegenerative process was a metabolic disorder of the cingulate gyrus,
the posterior sections of which are affected already at the earliest stages of the disease, while the involvement of its anterior
sections reflects the transition to the stage of severe dementia. Described metabolic disorders prevailed in the dominant (left)
brain hemisphere at all stages of the disease.

CONCLUSION: Currently '®F-FDG PET can be considered the most informative of the available methods for the early diagnosis
of Alzheimer’s disease which have a fairly high degree of accuracy.

Keywords: Alzheimer’s disease; cerebral metabolism; cognitive disorders; dementia; neuroimaging; positron emission to-
mography; mild cognitive impairment.
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PaHHAS panarHocTUka 6onesHu AnbureiiMepa:
sosMoxxHocTu M3T ¢ "*F-OMAI kak 6uomapkepa
HelpoaereHepauuu

A.10. Emenun', U.B. Niuteunenko', B.10. Nlo6aun" 2, U.A. Niynanos', K.A. Konmaxosa',
MN.C. ObiHun', W.B. Boiikos'

! BoeHHo-MeamumHcKas akapemus, Cankt-Tetep6ypr, Poccus;
2 CankT-TeTepbyprekuil rocyaapcTBenHblit yuusepeutet, CaHkT-Metepbypr, Poccust

AHHOTALMA

AxTtyanbHocTb. [leMeHUMA — 3T0 0[jHa U3 CaMbIX BaXHbIX 1 aKTyabHbIX MeJULMHCKIX Npo6sieM COBPEMEHHOCTM, MOCKOJBbKY
0YeHb YacTo ABNSETCSA MPUYMHON MHBANMAM3ALMW NULL NOXMION0 BO3PacTa, a ee pacnpocTpaHeHHOCTb B bnmkaliwve rofpl
ByneT ToMbKO YBENMUMBaATLCS. [lepBoe MECTO CPefin COCTOSIHMIA, MPUBOASALLMX K AEMEHLMM, 3aHUMaeT 6onie3Hb AnbureiiMepa
(no 70 % Bcex neMeHumi). 3dhEKTMBHOCTL €e Tepanuu BO MHOTOM 3aBMCUT OT CBOEBPEMEHHOCTW MOCTAHOBKW AMarHo3a,
YTO NPUBOAUT K HE0OXOAMMOCTM NOMCKA AMArHOCTUHECKMX MapKepoB, MO3BONSIOLLMX BbIABNATL 3ab01eBaHNE Ha MaKCUMaTb-
HO PaHHWX CTagusAX.

Llenb MccnepnoBaHms: OLEHNTL BOMOKHOCTM NMPUMEHEHNS MO3UTPOHHO-3MUCCUOHHOI ToMorpadmm ¢ '8F-O[II B auarHocTuke
3aboneBaHuiA, CONPOBOXAILLIMXCSA PAa3BUTUEM PACCTPOMCTB BbICLUMX KOPKOBbIX QYHKLMIA, M LienecoobpasHocTb UCMofb30Ba-
HWUS METOAA B LieNsX paHHen auarHocTuky bonesnn AnbureiiMepa.

Marepuanbl u MeTogpl. [IpoBesieHO KoMMeKCHoe 0bcnesoBaHne 183 nauneHTOB € pa3HOii HO30J10MMEN U CTEMEHBIO TAXECTH
KOrHUTMBHOrO Aeduumta. Metabonmsm pasHbix OTAEI0B FOJIOBHOMO MO3ra M3yyasicsi NOCPeACTBOM MO3UTPOHHO-3MUCCUOHHOIA
Tomorpadum ¢ "*F-O/IT, coBMeLLIeHHOI C KOMMbIOTEPHON TOMOrpaduei.

Pe3ynbTathl. YcTaHOBNEHO, YTO Y MauMeHTOB ¢ 6onesHbio AnbLreiiMepa UMeeTCS XapaKTepHblid MaTTepH HapyLUeHus Liepe-
BpanbHoro Metabonuama, BbISBASEMBIN YXKe HA LOAEMEHTHbIX CTAAMAX, KOTOPbIA UMEET onpefeneHHble 3aKOHOMEPHOCTH
pa3BUTMS N0 Mepe NporpeccupoBaHus 3aboneBaHus. [laHHbI NaTTepH XapaKTepusyeTca bunatepanbHbiM rMnoMeTabonmus-
MOM B 00/1aCTV TEMEHHOMN U BUCOYHOW Kopbl C NpecbniagaHneM B MeamobasanbHbiX ee 0TAenax. BawHbiM MapKepoM pas-
BUTUS HEMPOLEreHepaTUBHOIO NpoLiecca SBAAETCA HapyLueHue MeTabosiM3Ma NOSICHOW M3BUNMHBI, 3a[iHWUE OTAESbl KOTOPOiA
CTPaAaloT YKe Ha CaMblX paHHWX CTagumsx 3aboneBaHus, TOrfa Kak BOBNEYEHWEe MepefHNX ee OTAEN0B OTpaKaeT Nepexos
Ha ypoBeHb bonee TAxenoro KorHutueHoro feduumra. KpoMe Toro, B AMHaMuKe pa3BuTUA 3aboneBaHust JOMONHUTENBHO
PErucTpMpyeTcs BTOPUYHBINA MMNOMeTabosn3M B 3aTbiSIOYHON KOpe, NOSICHOM M3BMMHE (BCe 0TAenbl) U No6Hoi Kope. OTme-
YeHa TEHAEHUMA K NpeobiafaHuio onucaHHbIX METaboMYeCKUX HapyLUEHMI B JOMUHAHTHOM (1eBOM) NOMTyLIApUV FOI0BHOMO
MO3ra Ha BCeX CTagumsax 3aboneBaHus.

3aknoueHue. BoisiBneHWe onpefesieHHOro naTTepHa rmnomMeTabonmaMa ¢ NoMOLLbI NO3MTPOHHO-3MUCCUOHHOW TOMOrpaduu
¢ '8F-®[N, coBMELLEHHO C KOMMbBIOTEPHOI TOMOrpadueit, AaeT BO3MOXKHOCTb OCYLLECTBATL PaHHIOKN AMQdepeHLMabHYIo
AVarHocTuKy 6onesHu AnbureliMepa C [OCTaTOYHO BbICOKOM TOYHOCTbBIO, MPU 3TOM MO3UTPOHHO-3MUCCUOHHAs ToMorpadus
¢ '8F-O[r aensetcs Hanbonee MHOOPMATMBHON U3 LOCTYMHBIX ANA MPAKTUYECKOTO MCMOJb30BaHUA METOAMK, OTPaaloLLMX
HayanbHbIA 3Tan HelipoJereHepaTMBHBIX M3MEHEHMI.

Kniouesble cnoBa: 6onesHb AnbureiiMepa; AeMeHUMS:; KOTHUTMBHbIE PAacCTPOWCTBA; HeWpOBU3Yann3auus; Mo3UTPOHHO-
3MUCCHUOHHas ToMorpadms; LepebpabHblii MeTabonaM; yMepeHHOe KOrHUTUBHOE PacCTPONCTBO.
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BACKGROUND

The growing prevalence of dementia-causing diseas-
es is one of the most urgent medical challenges nowa-
days. According to the World Health Organization, there
are 55 million patients with dementia worldwide, with
approximately 10 million new cases reported each year.
At the same time, the older and senile population is
steadily growing, which will undoubtedly increase the
incidence and prevalence of dementia. This is supported
by existing data on the incidence of dementia, accounting
for 1 per 100 cases per year in patients aged 6570 years
and 4 per 100 cases per year in patients over 80 years [1].
The incidence of predementia syndromes in patients over
65 years is approximately 20% [2].

According to numerous epidemiology studies, Alz-
heimer’s disease (AD) account for 60%-70% of all cases
of dementia in older patients. The mean predicted risk of
AD in patients over 85 years is 10%—11% for males and
14%-17% for females.

AD is typically defined as a chronic neurodegenerative
disease with a gradual, concealed onset in the presenile
or senile age and progressive deterioration of memory
and other cognitive functions, resulting in dementia with
a distinct complex of neuropathological, neuroimaging,
and biochemical signs [3].

The criteria proposed in 1984 by the National Institute
of Neurological Disorders and Communicative Disorders
and Stroke (NINCDS) and the Alzheimer’s Disease and
Related Disorders Association (ADRDA) (NINCDS-ADRDA)
are currently used for the diagnosis of AD [4]. These cri-
teria provide for making a “possible” or “probable” diag-
nosis of BA. A definite diagnosis can only be made after
a neuropathological assessment with the determination
of typical disease markers.

When applying these criteria, the presence of dementia
syndrome is critical, which does not take into account the
early stages of AD. At the same time, characteristic patho-
logy findings have been identified, which can be detected
during all stages of the disease, including predementia
and even presymptomatic stages. These include amyloid
beta (AB) accumulation and abnormal tau changes with the
formation of neurofibrillary tangles, resulting in impaired
synaptic transmission and subsequent neuronal death.

In 2011, an expert panel from the National Institute
on Aging (NIA) and the Alzheimer’s Association (AA) pro-
posed a clearer demarcation between clinical manifes-
tations and underlying pathomorphological and patho-
physiological mechanisms of the disease [5]. A concept
of early biomarker-based diagnosis of AD has been de-
veloped, allowing for intravital detection of typical patho-
physiological signs reflecting pathology findings char-
acteristic of AD. The diagnostic criteria were reviewed
in 2018, supporting the neurobiological approach to AD
classification based on existing biomarkers [6].
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The most valuable biomarkers for early AD diag-
nosis have been identified. These include the following
main categories (ATN algorithm): 1) A: signs of amyloi-
dosis (amyloid deposits in the brain on positron emis-
sion tomography (PET) with corresponding ligands and
decreased AB42 levels in the cerebrospinal fluid (CSF);
2) T: signs of impaired tau protein structure (tau protein
accumulation on PET with corresponding ligands and in-
creased phosphorylated tau levels in the CSF); 3) N: signs
of neurodegeneration (increased total tau levels in the
CSF and regional hypometabolism on 18F-fluorodeoxy-
glucose PET ["®F-FDG PETI]) and signs of brain atrophy
on MRI [6]. It was proposed to make the diagnosis of AD
if amyloidosis and taupathy markers are detected, even
in the absence of clinical signs. Moreover, the potential
for expanding these categories is considered, as well as
the introduction of new biomarker groups: inflammation,
synuclein, and vascular (I, S, and V, respectively).

The International Working Group (IWG) also presented
new criteria in 2007, which were subsequently reviewed
in 2010, 2014, and 2021. In contrast to the NIA-AA cri-
teria, the diagnostic value of a biomarker should be in-
terpreted only in the presence of a corresponding clinical
phenotype (phenotype positive AD) [7].

These innovations modified the understanding of AD,
shifting the concept from a clinical pathomorphological
to neurobiological condition, which allows the disease to
be confirmed during the mild cognitive impairment (MCI)
stage.

Predementia stages are currently gaining greater atten-
tion due to the high risk of progression during early stages
of AD, as well as the potential higher efficacy of therapy
prior to the onset of dementia. In real-world clinical prac-
tice, the annual rate of MCI progression to dementia is
5%-20% [8]. Amnestic MCI has the least favorable prog-
nosis, with a progression rate up to 40% within 5 years.
The polyfunctional damage (episodic memory impairment
with a concomitant deficiency in another domain, with
frequent visuospatial, regulatory, or speech impairments)
has an additional impact [9]. The presence of positive bio-
markers can increase the risk of progression by 11 times
compared to the absence of positive biomarkers [10].

The findings of the long-term observational study Alz-
heimer’s Disease Neuroimaging Initiative (ADNI) allowed
identifying the most valuable biomarkers in each catego-
ry (ATN). These include the following: A: AB 42/40 ration
in the CSF; T: tau protein accumulation on PET with tau
ligands; N: hypometabolism on '®F-FDG PET [11].

Unfortunately, only a few facilities in Russia current-
ly have the capacity to detect CSF biomarkers, and PET
with amyloid and tau ligands is expensive. Thus, '*F-FDG
PET, which allows for minimally invasive assessment of
metabolic activity in various brain structures, can be con-
sidered the most available neurodegeneration marker,
which is of both scientific and practical interest [12, 13].
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Researchers of the Department of Nervous Diseases
of the Military Medical Academy performed a series of
studies to assess the efficacy of '8F-FDG PET in the early
differential diagnosis of cognitive impairments of various
origin [14-16].

Study aim: to assess the efficacy of '®F-FDG PET in
the differential diagnosis of various conditions associ-
ated with cognitive impairments. Based on the prelimi-
nary findings, the study aim was expanded to include an
assessment of the method’s potential application in the
early diagnosis of AD.

MATERIALS AND METHODS

A total of 183 patients were included in the study at
various stages. Of these, 55 had AD, 58 had various phe-
notypes of vascular dementia, 21 had mixed dementia,
25 had amnestic MCI, and 24 had dysregulatory MCI.

The criteria proposed by Petersen (2005) were used
for the diagnosis of MCI. Dementia syndrome was con-
firmed using the criteria of the International Statistical
Classification of Diseases and Related Health Problems,
10th edition (ICD10) [17]. The type of dementia was de-
termined using the NINCDS-ADRDA criteria for Alzheim-
er-type dementia and the NINDS-AIREN criteria for
vascular dementia [4, 18]. The severity of cognitive im-
pairment was assessed using the Clinical Dementia Rating
(CDR).

The studies were performed in the Military Medical
Academy using the Biograph PET/CT scanner (Siemens,
Germany) and in the Russian Research Center of Radiol-
ogy and Surgical Technologies using the Ecat Exact 47
and Ecat Exact HR+ scanners (Siemens, Germany). The
brain metabolic activity was assessed using the 2-de-
oxy-2[18F]fluoro-D-glucose radioligand (half-life: 110
minutes; volume activity: 300-700 MBg/mL). Standard
preparation for the study included a 6-hour fasting and
control blood glucose measurement. The radioligand was
administered intravenously at a dose of 100 MBg/m?
body surface area. A PET/CT protocol with a total time of
10 minutes was used.

Data post-processing involved a quantitative mea-
surement of the radioligand standardized uptake va-
lue (SUV). Data post-processing was performed according
to the standard procedure and included the calculation of
the ratios of radioactivity parameters in the examined
area to the symmetrical area of the contralateral hemi-
sphere and the mean cortical activity. The examined are-
as included the cerebral cortex, hippocampal formation,
anterior cingulate gyrus, posterior cingulate gyrus, and
subcortical structures, including the thalamus and basal
ganglia. The resulting ratios were presented as percent-
ages. Changes in the metabolic activity that exceeded
10% of the mean cortical metabolism were considered
diagnostically significant.
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RESULTS

The first stage of the study identified the basic pat-
tern of metabolic disorders characteristic of AD, which
includes three forms:

1) A symmetrical decrease in parietotemporal cortex
metabolism in both hemispheres;

2) A symmetrical decrease in parietotemporal cortex
metabolism in both hemispheres, most prominent in the
hippocampal plane;

3) A diffuse decrease in cerebral cortex metabolism.

At all stages of the disease, the most severe hypo-
metabolism was observed in mediobasal areas of the
temporal lobes, as well as in the hippocampal forma-
tion. Significant differences were observed when as-
sessing radiopharmaceutical uptake in the parietotem-
poral cortex relative to other brain structures, as well
as when comparing with vascular cognitive impairments.
The posterior cingulate gyrus was another diagnostically
valuable area, with significant differences in metabolic
disorders [16].

Moreover, the metabolic activity of various cingulate
gyrus portions depending on the severity of cognitive
impairments was assessed. Given a sufficient number
of observations, several distinct patterns of metabolic
changes in the cingulate gyrus were identified. It was
found that mild and moderate Alzheimer-type dementia
stages are associated with decreased radioligand uptake,
primarily in the posterior portions, while severe dementia
is characterized by hypometabolism in all portions of the
cingulate gyrus [14].

In mild Alzheimer-type dementia, the most severe
decrease in metabolism is observed in the hippocampal
plane. The progression of cognitive deficiency was asso-
ciated with a further decrease in parietotemporal cortex
metabolism, which was symmetrical and relatively selec-
tive compared to other examined areas (Figure 1).

Decreased metabolic activity in the anterior cingulate
gyrus was only observed in severe Alzheimer-type de-
mentia, accompanied by hypometabolism in the occipital
cortex, indicating further progression of neurodegenera-
tion (Figure 2).

Thus, steady progression of neurodegeneration in AD
patients causes a further bilateral decrease in parieto-
temporal cortex metabolism, a decrease in metabolic ac-
tivity in the posterior cingulate gyrus, and the formation
of new hypometabolism areas (anterior cingulate gyrus,
frontal cortex, and occipital cortex) [14].

The first stage of the study confirmed the metabolic
activity profile in patients with mild Alzheimer-type de-
mentia, indicating the likelihood of similar changes al-
ready during the predementia stage.

The second stage of the study assessed metabolic ac-
tivity in patients with amnestic MCI. It was found that this
stage of cognitive deficiency is already associated with
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decreased radioligand uptake in the hippocampal for-
mation, temporal cortex, parietal cortex, frontal cortex,
cingulate gyrus (bilaterally), or dominant hemisphere.
The decrease in metabolic activity was more pronounced
in the temporal lobes, particularly in hippocampal struc-
tures [16]. In contrast to the findings of metabolism
assessment in patients with Alzheimer-type dementia,
hypometabolism was more severe in the corresponding
areas of the dominant (left) hemisphere (25%). Moreover,
a unilateral (left-side) decrease in metabolic activity was
relatively common (32%) [16].

Thus, the comparative analysis revealed character-
istic features of the progression of neurodegenerative
changes in AD. During the predementia stage (MCI stage),
metabolic activity decreases in the hippocampal forma-
tion, temporal cortex, and posterior cingulate gyrus, with
more pronounced changes in the dominant hemisphere.
The progression of cognitive impairments is associated
with increased hypometabolism in the aforementioned
structures, as well as the development of metabolic dis-
orders in the anterior cingulate gyrus, parietal cortex,
and frontal cortex [16].
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DISCUSSION

There have been significant advancements in the dif-
ferential diagnosis of cognitive impairments. A compre-
hensive approach involving various examination meth-
ods (clinical, neuropsycological, laboratory, imaging,
and neuroimaging) makes it possible to determine the
type of cognitive impairment already in the early stages.
Functional neuroimaging is of special interest, because
this method allows detecting perfusion and metabolism
disorders in various brain structures during the cognitive
deficiency stages, where conventional techniques (CT and
MRI) have lower sensitivity and specificity [15]. Intravital
assessment of the brain metabolic activity has recently
become available. It is performed using proton mag-
netic resonance spectroscopy, providing for a quantita-
tive measurement of the key metabolite levels in various
brain structures, and PET/CT to assess changes in the
'8F-FDG radioligand uptake. According to the literature
and our own experience, '®F-FDG PET is currently the
most effective intravital imaging technique in terms of
critical biological and physiological responses, as well

Fig. 1. Alzheimer's disease, mild dementia: impaired accumulation of '®F-FDG in the projection of the parietal, temporal lobes, hippo-

campus, posterior cingulate gyrus

Puc. 1. BA, nerkas nemeHums: Hapylwenue HakonneHus '°F-O[l B NpoeKUMN TeMEHHBbIX, BUCOUHBIX [0MEid, MMNMNOKaMMoB, 3aHero

0TAeNa NosACHOM U3BWMHDI

Fig. 2. Alzheimer’s disease, severe dementia: pronounced metabolic disorders in the parietal, temporal lobes, hippocampus on both sides,

anterior and posterior cingulate gyrus

Puc. 2. BA, Taxenas neMeHuus: BblpaX€HHOe HapyLleHne MeTabosM3Ma B TeMEHHbIX, BUCOYHBIX AO0NIAX, TMMMNOKaMnax ¢ 00emnx CTOPOH,

nepenHeMm u 3agHeM otaenax MOSICHO U3BUNWHBI
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as pathophysiological processes in the brain, such as
metabolic activity, substance transport, ligand-receptor
interactions, gene expression, etc. [19].

Post-processing of '8F-FDG PET findings revealed
several patterns of brain metabolic activity changes dur-
ing various cognitive deficiency stages in Alzheimer-type
dementia, which is consistent with the findings of other
studies. According to several foreign authors, a decrease
in metabolic activity in the hippocampal formation and
posterior cingulate gyrus can serve as an AD biomarker
with sufficient sensitivity and specificity [20, 21]. Bi-
lateral temporal and parietal hypometabolism was the
predominant pattern of metabolic disorders. Metabolic
activity disorders observed during the predementia stage
(amnestic MCI) generally corresponded to changes char-
acteristic of AD during the dementia stage. Moreover, a
clear relationship was discovered based on the compara-
tive assessment of metabolic activity parameters in brain
structures most significant for Alzheimer-type dementia
(mediobasal areas of the temporal lobes, including the
hippocampus) and neuropsycological examination find-
ings with a detailed assessment of memory functions.
The discovery of metabolic disorders in the posterior
cingulate gyrus during the early AD stages, including
predementia stages, was both intriguing and clinically
relevant. Many authors consider this phenomenon a suf-
ficiently specific sign of AD [22].

Moreover, according to the literature, '8F-FDG PET de-
tects functional changes in brain metabolism in patients
at high risk of AD, even in the presymptomatic stage.
Metabolic disorders similar to those in AD were observed
in asymptomatic carriers of mutations in the amyloid pre-
cursor protein gene, presenilin gene, and APOE-¢4 al-
lele, as well as in patients with a family history of AD
[23-25]. Changes in metabolic activity can be detected
more than 15 years before the onset of first clinical
symptoms [26].

Thus, a decrease in glucose metabolism in mediobasal
areas of the temporal lobes, including the hippocampus,
and the posterior cingulate gyrus can be considered an
early clinically significant sign. The severity of hypome-
tabolism corresponds to the severity of memory impair-
ment. The course and progression of metabolic disorders
can reflect the progression of neurodegeneration in AD,
which starts in posterior brain structures and gradually
involves anterior structures.

A decrease in metabolism according to "®F-FDG PET
findings in the most accurate and early sign among
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neurodegeneration biomarkers. Thus, it may be reason-
able to create an individual biomarker category for these
changes, indicated as M (metabolism), and expand the
ATN classification to ATMN.

CONCLUSION

Based on the literature review and the analysis of our
own study findings, we can conclude that '®F-FDG PET is
a promising method for the early diagnosis of Alzheim-
er-type cognitive impairments, including during the MCI
stage. Glucose hypometabolism (predominantly bilateral)
in the hippocampus, posterior cingulate gyrus, and pari-
etal cortex is the primary biomarker of brain metabolic
activity in AD during the predementia stages. The detec-
tion of a specific hypometabolism pattern using "®F-FDG
PET/CT allows for the early differential diagnosis of AD
with sufficient accuracy. Moreover, '®F-FDG PET is the
most informative technique available in clinical practice,
reflecting the initial stage of neurodegenerative changes.

ADDITIONAL INFO

Author contributions. All authors made substantial con-
tributions to the research and manuscript preparation, and re-
viewed and approved the final version of the manuscript before
publishing.

Conflict of interest. The authors declare no obvious or
potential conflicts of interest related to the publication of this
article.

Ethics review. The study was approved by the Local Ethics
Committee of the Military Medical Academy.

Financial support. The research was financed by personal
funds of the authors.

AONOJIHUTENBbHAA UHOOPMALUA

Bknap, aBTopoB. Bce aBTOpbl BHECNW CYLLECTBEHHbLIA BKAL
B MpOBELEHWe WCCNefl0BaHWUS M MOAFOTOBKY CTaTbW, MPOYM
1 0f0bpuan GuHanbHy Bepcuto nepes nybavKaLmen.

KoHdnukT wmHTepecoB. ABTopbl AeknapupylT oTcyTCTBUE
ABHbIX W MOTEHLMANbHBIX KOH(IIMKTOB MHTEPECOB, CBA3AHHbIX
¢ NybnMKaLmelt HacTosLLEel CTaTby.

JITnyeckas akcnepTu3a. [lpoBeaeHne ccnefoBaHns onobpe-
HO JIOKanbHbIM 3TMYeckuM KomuteToM OIBBOY BO «BoeHHo-Meaun-
UMHcKan akagemus uM. C.M. Kupogan.

®uHaHcupoBaHue. oncKoBo-aHanMTUYecKas paboTa npose-
[eHa Ha JIMYHble CPeACTBa aBTOPCKOrO KOMNEKTUBA.

3. Emelin AYu, Lobzin VYu, Varobyov SV. Cognitive impairment: a guide
for physicians. Moscow; 2019. 414 p. (In Russ.) ISBN 978-5-00030-673-4
4. McKhann G, Drachman D, Folstein M, et al. Clinical diagnosis
of Alzheimer's disease: report of the NINCDS-ADRDA work group



https://doi.org/10.1038/s41572-021-00269-y
https://doi.org/10.1002/alz.12328

ORIGINAL ARTICLES

under the auspices of Department of Health and Human Services
Task Force on Alzheimer’s disease. Neurology. 1984;34(7):939-944.
doi: 10.1212/wnl.34.7.939

5. Albert MS, DeKosky ST, Dickson D, et al. The diagnosis of
mild cognitive impairment due to Alzheimer's disease: Rec-
ommendations from the National Institute on Aging-Alzheim-
er's Association workgroups on diagnostic guidelines for Al-
zheimer's disease. Alzheimers Dement. 2011;7(3):270-279.
doi: 10.1016/j.jalz.2011.03.008

6. Jack CR Jr, Bennett DA, Blennow K, et al. NIA-AA research frame-
work: toward a biological definition of Alzheimer's disease. Alzheim-
ers Dement. 2018;14(4):535-562. doi: 10.1016/}.jalz.2018.02.018

7. Dubois B, Villain N, Frisoni GB, et al. Clinical diagno-
sis of Alzheimer's disease: recommendations of the Inter-
national Working Group. Lancet Neurol. 2021;20(6):484-496.
doi: 10.1016/S1474-4422(21)00066-1

8. Langa KM, Levine DA. The diagnosis and management of
mild cognitive impairment. JAMA. 2014;312(23):2551-2561.
doi: 10.1001/jama.2014.13806

9. Ritchie LJ, Tuokko H. Patterns of cognitive decline, con-
version rates, and predictive validity for 3 models of MCl. Am
J Alzheimer's Dis Other Dementiasr. 2010;25(7):592-603.
doi: 10.1177/1533317510382286

10. Blennow K, Shaw LM, Stomrud E et al. Predicting clinical de-
cline and conversion to Alzheimer's disease or dementia using
novel Elecsys AB(1-42), pTau and tTau CSF immunoassays. Sci Rep.
2019;9(1):19024. doi: 10.1038/s41598-019-54204-7

11. Xiong X, He H, Ye Q, et al. Alzheimer’s disease diagnostic accu-
racy by fluid and neuroimaging ATN framework. CNS Neurosci Ther.
2024;30(2): e14357. doi: 10.1111/cns.14357

12. Caminiti SP, Ballarini T, Sala A, et al. FDG-PET and CSF bio-
marker accuracy in prediction of conversion to different dementias
in a large multicentre MCI cohort. Neuroimage Clin. 2018;18:167-177.
doi: 10.1016/}.nicl.2018.01.019

13. Levin F, Ferreira D, Lange C, et al. Data-driven FDG-PET sub-
types of Alzheimer's disease-related neurodegeneration. Alzheimers
Res Ther. 2021; 13: 49. doi: 10.1186/s13195-021-00785-9

14. Lobzin VYu. Comprehensive early diagnostics of cognitive impair-
ment. S.S. Korsakov Journal of Neurology and Psychiatry. 2015;115(11):
72-79. (In Russ.) EDN: VHCXGP doi: 10.17116/jnevro201511511172-79
15. Emelin AYu, Odinak MM, Lobzin VYu, et al. Current capacities for
neuroimaging in the differential diagnosis of cognitive impairments.
Neurology, Neuropsychiatry, Psychosomatics. 2012;(S2):51-55.
(In Russ.) EDN: PHCXDZ doi: 10.14412/2074-2711-2012-2509

CMUCOK JIUTEPATYPbI

1. Knopman D.S., Amieva H., Petersen R.C, et al. Alzheim-
er disease // Nat. Rev. Dis. Primers. 2021. Vol. 7, N 1. P. 33.
doi: 10.1038/s41572-021-00269-y

2. Alzheimer's Disease facts and figures // Alzheimers Dement.
2021.Vol. 17, N 3. P. 327-406. doi: 10.1002/alz.12328

3. EmenmH A0, Jlob3auH B.HO., Bopobbes C.B. Koruwtms-
Hble HapylUeHus: PyKoBoACTBO s Bpadven. M., 2019. 414 c.
ISBN 978-5-00030-673-4

4. McKhann G., Drachman D., Folstein M., et al. Clinical diagnosis
of Alzheimer's disease: report of the NINCDS-ADRDA work group

Vol.43 (&) 2024

DA https://doi.org/ 1017816/ rmmar636520

Russian Military Medical
Academy Reports

16. Lupanov IA. Positron emission tomography imaging in early veri-
fication of Alzheimer’s disease and vascular cognitive impairment.
Bulletin of the Russian Military Medical Academy. 2014;(1(45)):40—-45.
(In Russ.) EDN: RYCBQJ

17. Petersen R, Touchon J. Consensus on mild cognitive impairment:
EADS-ADCS. Research and Practice in Alzheimer’s Disease. 2005;
10:38-46.

18. Roman GC, Tatemichi TK, Erkinjuntti T, et al. Vascular de-
mentia: diagnostic criteria for research studies. Report of the
NINDS—AIREN International workshop. Neurology. 1993;43(2):
250-260. doi: 10.1212/wnl.43.2.250

19. Stanzhevsky AA, Tyutin LA, Kostenikov NA. The possibilities
of positron emission tomography in complex diagnosis and dif-
ferential diagnosis of different nosological forms of dementia.
Radiation diagnostics and therapy. 2011;(1(2)):55-63. (In Russ.)
EDN: NUUOAR

20. Silverman DHS. Brain 18F-FDG PET in the Diagnosis of neu-
rodegenerative dementias: Comparison with perfusion SPECT and
with clinical evaluations lacking nuclear imaging. J Nucl Med.
2004;45(4):594-607. PMID: 15073255

21. Kerrouche N, Herholz K, Mielke R, et al. 18FDG PET in vascu-
lar dementia: differentiation from Alzheimer's disease using voxel-
based multivariate analysis. J Cereb Blood Flow Metab. 2006;26(9):
1213-1221. doi: 10.1038/sj.jcbfm.9600296

22. Kaneta T, Okamura N, Arai A, et al. Analysis of early phase
[11C] BF-227 PET, and its application for anatomical standardiza-
tion of late-phase images for 3D-SSP analysis. Japanese J Radiol.
2014;32(3):1-7. doi: 10.1007/s11604-013-0276-7

23. Scholl M, Almkvist 0, Axelman K, et al. Glucose metabolism and
PIB binding in carriers of His163Tyr presenilin 1 mutation. Neurobiol Ag-
ing. 2011;32(8):1388-1399. doi: 10.1016/j.neurobiolaging.2009.08.016
24, Mosconi L, De Santi S, Brys M, et al. Hypometabolism and altered
cerebrospinal fluid markers in normal apolipoprotein E E& carriers
with subjective memory complaints. Biol Psychiatry. 2008;63(9):
609-618. doi: 10.1016/j.biopsych.2007.05.030

25. Mosconi L, Brys M, Switalski R, et al. Maternal family his-
tory of Alzheimer’s disease predisposes to reduced brain glucose
metabolism. Proc Natl Acad Sci USA. 2007;104(48):19067-19072.
doi: 10.1073/pnas.0705036104

26. Gordon BA, Blazey TM, Su VY, et al. Spatial patterns of
neuroimaging biomarker change in individuals from fami-
lies with autosomal dominant Alzheimer's disease: A lon-
gitudinal  study. Lancet Neurol. 2018;17(3):241-250.
doi: 10.1016/S1474-4422(18)30028-0

under the auspices of Department of Health and Human Services
Task Force on Alzheimer's disease // Neurology. 1984. Vol. 34, N 7.
P. 939-944. doi: 10.1212/wnl.34.7.939

5. Albert M.S,, DeKosky S.T., Dickson D, et al. The diagnosis of mild
cognitive impairment due to Alzheimer's disease: Recommendations
from the National Institute on Aging-Alzheimer’s Association work-
groups on diagnostic guidelines for Alzheimer’s disease // Alzheimers
Dement. 2011. Vol. 7, N 3. P. 270-279. doi: 10.1016/},jalz.2011.03.008
6. Jack C.R. Jr, Bennett D.A, Blennow K. et al. NIA-AA re-
search framework: toward a biological definition of Alzheimer's

425


https://doi.org/10.1212/wnl.34.7.939
https://doi.org/10.1016/j.jalz.2011.03.008
https://doi.org/10.1016/j.jalz.2018.02.018
https://doi.org/10.1016/S1474-4422(21)00066-1
https://doi.org/10.1001/jama.2014.13806
https://doi.org/10.1177/1533317510382286
https://doi.org/10.1038/s41598-019-54204-z
https://doi.org/10.1111/cns.14357
https://doi.org/10.1016/j.nicl.2018.01.019
https://doi.org/10.1186/s13195-021-00785-9
https://elibrary.ru/vhcxgp
https://doi.org/10.17116/jnevro201511511172-79
https://elibrary.ru/phcxdz
https://doi.org/10.14412/2074-2711-2012-2509
https://elibrary.ru/rycbqj
https://doi.org/10.1212/wnl.43.2.250
https://elibrary.ru/nuuoar
https://doi.org/10.1038/sj.jcbfm.9600296
https://doi.org/10.1007/s11604-013-0276-7
https://doi.org/10.1016/j.neurobiolaging.2009.08.016
https://doi.org/10.1016/j.biopsych.2007.05.030
https://doi.org/10.1073/pnas.0705036104
https://doi.org/10.1016/S1474-4422(18)30028-0
https://doi.org/10.1038/s41572-021-00269-y
https://doi.org/10.1002/alz.12328
https://doi.org/10.1212/wnl.34.7.939
https://doi.org/10.1016/j.jalz.2011.03.008

426

OPTHATTBHBIE MCCTTE[IOBARMA

disease // Alzheimers Dement. 2018. Vol. 14, N 4. P. 535-562.
doi: 10.1016/j.jalz.2018.02.018

7. Dubois B., Villain N., Frisoni G.B., et al. Clinical diagnosis
of Alzheimer's disease: recommendations of the International
Working Group // Lancet Neurol. 2021. Vol. 20, N 6. P. 484-496.
doi: 10.1016/S1474-4422(21)00066-1

8. Langa KM, Levine D.A. The diagnosis and management of mild
cognitive impairment // JAMA. 2014. Vol. 312, 23. P. 2551-2561.
doi: 10.1001/jama.2014.13806

9. Ritchie L.J., Tuokko H. Patterns of cognitive decline, conver-
sion rates, and predictive validity for 3 models of MCI // Am. J.
Alzheimer’s Dis. Other Dementiasr. 2010. Vol. 25, N 7. P. 592-603.
doi: 10.1177/1533317510382286

10. Blennow K., Shaw L.M., Stomrud E., et al. Predicting clinical de-
cline and conversion to Alzheimer's disease or dementia using novel
Elecsys AB(1-42), pTau and tTau CSF immunoassays // Sci. Rep.
2019. Vol. 9, N 1. P. 19024. doi: 10.1038/s41598-019-54204-z

11. Xiong X, He H., Ye Q. et al. Alzheimer's disease diagnostic ac-
curacy by fluid and neuroimaging ATN framework // CNS Neurosci.
Ther. 2024; Vol. 30, N 2. P. 14357. doi: 10.1111/cns.14357

12. Caminiti S.P., Ballarini T., Sala A, et al. FDG-PET and CSF bio-
marker accuracy in prediction of conversion to different dementias
in a large multicentre MCI cohort // Neuroimage Clin. 2018. Vol. 18.
P. 167-177. doi: 10.1016/j.nic.2018.01.019

13. Levin F, Ferreira D., Lange C., et al. Data-driven FDG-PET subtypes
of Alzheimer’s disease-related neurodegeneration // Alzheimers Res.
Ther. 2021. Vol. 13, N 1. P. 49. doi: 10.1186/513195-021-00785-9

14. Jlobann B.H0. KomnneKkcHas paHHsSs AMarHoCTMKa HapyLUeHWi
KOTHUTWBHBIX GyHKUMIA // HypHan HeBponorum u ncvxmatpumn
nm. C.C. Kopcakosa. 2015. T. 115, Ne 11. C. 72-79. EDN: VHCXGP
doi: 10.17116/jnevro201511511172-79

15. EMenmn AKQ., OgmHak MM, JTob3wH B.K., n ap. CoBpemeH-
Hble BO3MOXHOCTW HeMpoBM3yanu3aumm B AvddepeHumansHon
[MarHoCTVKe KOrHWUTUBHBLIX HapylueHwid // Hesponorus, Helipon-
cuxmatpus, nemxocoMatmika. 2012. N2 S2. C. 51-55. EDN: PHCXDZ
doi: 10.14412/2074-2711-2012-2509

16. JlynaHos W.A. TlpyMeHeHMe MO3WUTPOHHOW 3MUCCUMOHHOW TO-
morpadwvu B paHHei amarHoctuke bonesHu AnbureriMepa u co-
CYAMCTBIX KOTHUTMBHbIX HapyweHun // BecTHuk Poccuiickoit
BOEHHO-MeAuLUMHCKOM akapemun. 2014, Ne 1 (45). C. 40-45.
EDN: RYCBQJ

AUTHORS' INFO

*Andrey Yu. Emelin, MD, Dr. Sci. (Medicine), professor;

ORCID: 0000-0002-4723-802X; eLibrary SPIN: 9650-1368;
ResearcherID: 1-8241-2016; Scopus Author ID: 35773115100;
e-mail: vmeda-nio@mil.ru

Igor’ V. Litvinenko, MD, Dr. Sci. (Medicine), Professor;

ORCID: 0000-0001-8988-3011; eLibrary SPIN: 6112-2792;
ResearcherlD: F-9120-2013; Scopus Author ID: 35734354000
Vladimir Yu. Lobzin, MD, Dr. Sci. (Medicine), professor;

ORCID: 0000-0003-3109-8795; Scopus Author ID: 57203881632;
eLibrary SPIN: 7779-3569; Researcher|D: 1-4819-2016

* Corresponding author / ABTOp, 0TBETCTBEHHBIV 33 NEpenmMCKy

Tom 43, N8 4, 2024

DO https:// doi.org/ 1017816/ rmmar636520

V138ecTua Poccuiickonm
BOEHHO-MeMLIHCKOM aKaaemmm

17. Petersen R., Touchon J. Consensus on mild cognitive impair-
ment: EADS—-ADCS // Research and Practice in Alzheimer's Disease.
2005. Vol. 10. P. 38-46.

18. Roman G.C., Tatemichi T.K., Erkinjuntti T., et al. Vascular de-
mentia: diagnostic criteria for research studies. Report of the
NINDS-AIREN International workshop // Neurology. 1993. Vol. 43,
N 2. P. 250-260. doi: 10.1212/wnl.43.2.250

19. Crarkesckuin A.A., TiotvH J1.A., Koctennkos H.A. BoamoxHocTH
NO3WUTPOHHO-3MUCCHMOHHOM TOMOrpaduM B KOMMNEKCHOW U And-
depeHLManbHON ANArHOCTUKE PasnnyHbIX HO3010rMYecKUX GopM
pemeHumn // JlydeBas amarHoctuka m Tepanms. 2011, N1 (2).
C. 55-63. EDN: NUUOAR

20. Silverman D.H.S. Brain 18F-FDG PET in the Diagnosis of neuro-
degenerative dementias: Comparison with perfusion SPECT and with
clinical evaluations lacking nuclear imaging // J. Nucl. Med. 2004.
Vol. 45, N 4. P. 594—607. PMID: 15073255

21. Kerrouche N., Herholz K., Mielke R., et al. 18FDG PET in vascu-
lar dementia: differentiation from Alzheimer's disease using voxel-
based multivariate analysis // J. Cereb. Blood Flow Metab. 2006.
Vol. 26, N 9. P. 1213-1221. doi: 10.1038/sj.jcbfm.9600296

22. Kaneta T., Okamura N., Arai A, et al. Analysis of early phase
[11C] BF-227 PET, and its application for anatomical standardization
of late-phase images for 3D-SSP analysis // Japanese J. Radiol.
2014. Vol. 32, N 3. P. 1-7. doi: 10.1007/s11604-013-0276-7

23. Scholl M., Almkvist 0., Axelman K., et al. Glucose metabo-
lism and PIB hinding in carriers of His163Tyr presenilin 1 mu-
tation // Neurobiol. Aging. 2011. Vol. 32, N 8. P. 1388-1399.
doi: 10.1016/j.neurobiolaging.2009.08.016

24. Mosconi L., De Santi S., Brys M. et al. Hypometabo-
lism and altered cerebrospinal fluid markers in normal apo-
lipoprotein E E4 carriers with subjective memory com-
plaints // Biol. Psychiatry. 2008. Vol. 63, N 6. P. 609-618.
doi: 10.1016/j.biopsych.2007.05.030

25. Mosconi L., Brys M., Switalski R., et al. Maternal family history of
Alzheimer's disease predisposes to reduced brain glucose metabo-
lism // Proc. Natl. Acad. Sci. USA. 2007. Vol. 104, N 48. P. 19067—
19072. doi: 10.1073/pnas.0705036104

26. Gordon B.A., Blazey TM., Su Y., et al. Spatial patterns of
neuroimaging biomarker change in individuals from fami-
lies with autosomal dominant Alzheimer’s disease: A longitu-
dinal study // Lancet Neurol. 2018. Vol. 17, N 3. P. 241-250.
doi: 10.1016/S1474-4422(18)30028-0

0b ABTOPAX

*Anppeii OpbeBuy EMenun, [OKT. Mef. HayK, npodeccop;
ORCID: 0000-0002-4723-802X; eLibrary SPIN: 9650-1368;
ResearcherlD: 1-8241-2016; Scopus Author ID: 35773115100;
e-mail: vmeda-nio@mil.ru

Uropb BayecnaBoBuy JIUTBUHEHKO, JOKT. Me[l. HayK, Npodeccap;
ORCID: 0000-0001-8988-3011; eLibrary SPIN: 6112-2792;
ResearcherlD: F-9120-2013; Scopus Author ID: 35734354000
Bnagumup 10pbeBuy Jlo63uH, [OKT. Men, HayK, npodeccop;
ORCID: 0000-0003-3109-8795; Scopus Author ID: 57203881632;
eLibrary SPIN: 7779-3569; ResearcherlD: 1-4819-2016



https://orcid.org/0000-0002-4723-802X
https://www.elibrary.ru/author_profile.asp?spin=9650-1368
mailto:vmeda-nio@mil.ru
https://orcid.org/0000-0002-4723-802X
https://www.elibrary.ru/author_profile.asp?spin=9650-1368
mailto:vmeda-nio@mil.ru
https://orcid.org/0000-0001-8988-3011
https://www.elibrary.ru/author_profile.asp?spin=6112-2792
https://orcid.org/0000-0001-8988-3011
https://www.elibrary.ru/author_profile.asp?spin=6112-2792
https://orcid.org/0000-0003-3109-8795
https://www.elibrary.ru/author_profile.asp?spin=7779-3569
https://orcid.org/0000-0003-3109-8795
https://www.elibrary.ru/author_profile.asp?spin=7779-3569
https://doi.org/10.1016/j.jalz.2018.02.018
https://doi.org/10.1016/S1474-4422(21)00066-1
https://doi.org/10.1001/jama.2014.13806
https://doi.org/10.1177/1533317510382286
https://doi.org/10.1038/s41598-019-54204-z
https://doi.org/10.1111/cns.14357
https://doi.org/10.1016/j.nicl.2018.01.019
https://doi.org/10.1186/s13195-021-00785-9
https://elibrary.ru/vhcxgp
https://doi.org/10.17116/jnevro201511511172-79
https://elibrary.ru/phcxdz
https://doi.org/10.14412/2074-2711-2012-2509
https://elibrary.ru/rycbqj
https://doi.org/10.1212/wnl.43.2.250
https://elibrary.ru/nuuoar
https://doi.org/10.1038/sj.jcbfm.9600296
https://doi.org/10.1007/s11604-013-0276-7
https://doi.org/10.1016/j.neurobiolaging.2009.08.016
https://doi.org/10.1016/j.biopsych.2007.05.030
https://doi.org/10.1073/pnas.0705036104
https://doi.org/10.1016/S1474-4422(18)30028-0

ORIGINAL ARTICLES

AUTHORS' INFO

Ivan A. Lupanov, MD, Cand. Sci. (Medicine);

ORCID: 0009-0008-7918-9227; eLibrary SPIN: 2986-6679;

ResearcherID: HOA-9697-2023

Kristina A. Kolmakova, MD, Cand. Sci. (Medicine);
ORCID: 0000-0001-8657-1901; eLibrary SPIN: 3058-8088
Pavel S. Dynin, MD, Cand. Sci. (Medicine);

ORCID: 0000-0001-5006-8394; eLibrary SPIN: 8323-3951;

ResearcherlD: [-3470-2016
Igor’ V. Boikov, MD, Dr. Sci. (Medicine), professor;

ORCID: 0000-0001-9594-9822; eLibrary SPIN: 1453-8437;

ResearcherID: M-8449-2016

Vol.43 (&) 2024

DA https://doi.org/ 1017816/ rmmar636520

Russian Military Medical
Academy Reports

0Ob ABTOPAX

WBan Anekcanaposud JlynaHos, KaHA. Me[. Hayk;
ORCID: 0009-0008-7918-9227; eLibrary SPIN: 2986-6679;
Researcher|D: HOA-9697-2023

Kpuctuna AnppeeBna KonmMakoBa, KaHa. Mef. Hayk;
ORCID: 0000-0001-8657-1901; eLibrary SPIN: 3058-8088
MaBen CepreeBuy [bIHUH, KaH[. Me[l. HayK;

ORCID: 0000-0001-5006-8394; eLibrary SPIN: 8323-3951;
ResearcherlD: 1-3470-2016

Uropb BanepbeBuy bolikoB, [OKT. Mef. HayK, npodeccop;

ORCID: 0000-0001-9594-9822; eLibrary SPIN: 1453-8437;
Researcher|D: M-8449-2016

477


https://orcid.org/0009-0008-7918-9227
https://www.elibrary.ru/author_profile.asp?spin=2986-6679
https://orcid.org/0009-0008-7918-9227
https://www.elibrary.ru/author_profile.asp?spin=2986-6679
https://orcid.org/0000-0001-8657-1901
https://www.elibrary.ru/author_profile.asp?spin=3058-8088
https://orcid.org/0000-0001-8657-1901
https://www.elibrary.ru/author_profile.asp?spin=3058-8088
https://orcid.org/0000-0001-5006-8394
https://www.elibrary.ru/author_profile.asp?spin=8323-3951
https://orcid.org/0000-0001-5006-8394
https://www.elibrary.ru/author_profile.asp?spin=8323-3951
https://orcid.org/0000-0001-9594-9822
https://www.elibrary.ru/author_profile.asp?spin=1453-8437
https://orcid.org/0000-0001-9594-9822
https://www.elibrary.ru/author_profile.asp?spin=1453-8437

V138ecTua Poccuiickonm
OPUMHATTBHBIE MCCNELOBAHNA ToMm 43, N2 4, 2024 BOEHHO-MeAVILIHCKOW aKafemMin
479

Y[IK 616.831-001-036.18:623.565.23
DOI: https://doi.org/10.17816/rmmar636609
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Nerkoi YyepenHo-Mo3roBoM TpaBMbl U aKybapoTpaBMbl
BCNeACTBME BO3[EMCTBUSA YAapPHOW B3PbIBHOM BOJIHDI
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AHHOTALMA

AxTyanbHocTb. YepenHo-Mo3roBoli TpaBMaTu3M LUMPOKO PacrpocTpaHeH W TpebyeT M3yuyeHus, OKasblBasi Cepbe3Hoe BiN-
SHME Ha 3[10pOBbE U 3KOHOMUKY. ExxerofHo oKono 69 MIH YeNoBeK CTaNKMBAKTCS € YeperHo-Mo3roBbIMM TpaBMaMu, BKJIIO-
Yas [OpOXKHO-TPAHCMOPTHbIE MPOMCLLIECTBUA M BOEHHbIE KOH(MMKTLI. Psan uccnepoBaHui nokasbiBatoT, uto Ao 20 % Betepa-
HOB, BepHyBLIMXCA M3 Wpaka u AdraHucTaHa, Nonyymnu nerkyilo YepenHo-Mo3roBylo TpasMy. Y 83 % rocnutanvsupoBaHHbIX
€ 2001-ro no 2018 r. bbina nerkas YepenHo-Mo3roBas TpasMa. [latodmanonornyeckme NpoLieccbl Npy YepenHo-Mo3roBoi TpaBMe
BKJTIOYAIOT YTPaTy aKCOHOB M AEMUENWMHU3ALMIO, YTO HapyLUaeT (YHKLMOHUPOBAHWE HEMPOHHBIX CETEN W MPOSBASETCA B BULE
HEYCTONUMBOCTH, CHUKEHWUS! KOTHUTUBHBIX CMIOCOBHOCTEN M MCUXMYECKUX U3MEHEHMIA. TTpUUMHBI HEYCTOMYMBOCTM MOTYT BbITb CBSA-
3aHbl C MOBPEXAEHUEM BECTUDYNAPHOr0 annapara, NPOBOLALLMX MyTeli U CBA3EN MO3XEUKa 1 KOPKOBbIX aHaN3aTopoB, KOTopble
MOTYT BbISIBNATLCSA COBPEMEHHBIMU METOAaMMW HelpoBu3yanu3auun. CTabunoMeTpus ¢ UCMONIb30BaHUEM CUMOBOM NNaThopMbl —
MepPCreKTUBHbIA METOA AUArHOCTUKY NPM JIETKON YepenHO-MO3roBoi TpaBMe, MO3BONSHOLLMIA U3Y4UTb QYHKLMIO PaBHOBECKS.
Lienb uccnepoBaHms: onpefenntb KIMHUKO-MHCTPYMEHTaNbHbIE XapaKTePUCTUKM JIErKoi YepenHo-Mo3roBoii TPaBMbl U aKy-
bapoTpaBMbl BCleLCTBME BO3LENCTBUSA YOAPHON B3PbIBHOW BOJIHbI B OTAENBHOCTU U MPU UX COYETAHUU.

Matepuanbl U Metoabl. 0TobpaHo 66 naumeHToB (n = 66) B Bo3pacTe oT 18 fo 56 net (38,28 + 9,98 net), noaBepriumxcs
BO3[EWCTBMI0 YAPHON B3pbIBHOW BOJHBI. M3 HUX C nerkoi yepenHo-Mo3roBoi TpaBmon 28 (42,4 %) naumenToB (rpynna 1),
C M30/1MpoBaHHoON akybapoTpasMoii 21 (31,8 %) naumeHT (rpynna 2), ¢ co4eTaHUEM NErKon YepenHO-Mo3roBOM TpaBMbI 1 aKy-
bapoTpasmbl 17 (25,8 %) nauvenToB (rpynna 3). OueHMBanUCL BO3PacT, HaNWuMe XPOHUYECKUX 3abosieBaHui, HEBPOSOMM-
YECKUIA CTaTyC, HeMpOMCUXOIOrMYECKOe MCCneoBaHne, cTabunoMeTpuieckoe obcnefioBaHKe, KOMMbOTEPHAsA ToMorpadus
W MarHUTHO-pe30HaHcHas TomMorpadus rofoBHoro Mo3ra. [is cratmcTuyeckoi 06paboTky JaHHbIX UCMOMb30BanMCh Tabimy-
Hblii peaakTop (MS Excel 2019) v nporpaMma ans MeauKko-6uonormyeckux uccneposaui (STATISTICA 12).

Pe3ynbTathl. [lnarHo3bl nerkon YepenHo-Mo3roBol TpaBMbl U aKybapoTpaBMbl YCTaHABAMBANUCh HA OCHOBAHUW KIIMHUYe-
CKWX peKOMeHJauuii. B HeBponornyeckoMm cratyce y Bcex naumeHToB rpynnbl 1 v 3 BbiABNANach paccesHHas opraHuyecKas
cuMnToMaTuka. B rpynne 2 y naumeHToOB BCTpeYanuch eUHUYHbIE HECTOWKME HEBPOSIOTUYECKME 3HaKU. 10 AaHHBIM Helpon-
CUXOJIOMMYECKOro TECTMPOBaHUA 0TMeYanoch yXyALeHne pe3ysbTaTos B rpynne 3 no cpaBHeHuto ¢ rpynmoi 1m 2 (p < 0,05).
CrabunomeTpuyeckoe uccnefoBaHue NoKasano, YTo B rpynne 3 oTMeyanuch AOCTOBEpHO boniee nnoxue NoKasaTenn CKOpO-
CTV 06LLUero LeHTpa [aBNeHus, NIOLLAAN CTaTOKMHE3MOTPaMMbl KaK C OTKPBITbIMM, TaK U C 3aKPbITbIMM [11a3aMu M0 CpaBHe-
HWIO ¢ ocTanbHbIMK rpynnamm (p < 0,05). Mo faHHBIM MarHUTHO-pe30HaAHCHOW TOMOrpaduu roNoBHOMO MO3ra, B TOM YKCIe
¢ ucnonb3oBaHueM nocnegosatensHocted SWI/SWAN, anddysHbix MUKPOKPOBOM3NMAHWUIA B BELLECTBE TOIOBHOTO MO3ra
B UccneayeMblX rpynnax obHapyxeHo He bbino.

3akntouenune. OCHOBHblE XapaKTEPUCTUKM JIETKOW YepenHO-MO3roBOM TpaBMbl B COYETaHMM C aKybapoTpaBMOi BKIIIOHAKOT
BbIPAYKEHHYK0 MOCTYpasibHYI0 HEYCTOMYMBOCTb, HapyLUEHMe CTabunoMeTPUYECKNX NOKa3aTeNen U KOTHUTMBHBIX QYHKLMIA.

KnioueBble cnoBa: aKy6ap0TpaBMa; B3pblBHAA TpaBMa; HapyLleHue paBHOBECUS, HEVIPOHCMXOHOFM‘-IBCKOE TeCTUPOBaHUE;
CTa6VIJ'IOMETpVIFI; yOoapHaA B3pbiBHAA BOJIHA; YepenHO-M0O3rosasd TpaBMa.
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Clinical and instrumental characteristics
of mild traumatic brain injury and acubarotrauma
due to the impact of an explosive shock wave
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ABSTRACT

BACKGROUND: Traumatic brain injuries are widespread and need to be studied, having a serious impact on health and the
economy. Every year, about 69 million people experience traumatic brain injuries, including road accidents and military con-
flicts. A number of studies show that up to 20% of veterans who have returned from Iraq and Afghanistan, got a mild head
injury. 83% of those hospitalized between 2001 and 2018 had a mild traumatic brain injuries. Pathophysiological processes in
traumatic brain injuries include axon loss and demyelination, which disrupts the functioning of neural networks and manifests
itself in the form of instability, cognitive decline, and mental changes. The causes of instability can be associated with dam-
age to the vestibular apparatus, conducting pathways and connections of the cerebellum and cortical analyzers, which can be
detected by modern neuroimaging methods. Stabilometry using a power platform is a promising diagnostic method for light
therapy. traumatic brain injuries, which allows you to study the equilibrium function.

AIM: to determine the clinical and instrumental characteristics of mild traumatic brain injury and acubarotrauma due to the
impact of a shock blast wave separately and in combination.

MATERIALS AND METHODS: 66 patients were selected (n = 66) aged 18 to 56 years (38.28 + 9.98 years) who were exposed
to a shock wave. Of these, 28 (42.4%) patients with mild traumatic brain injury (group 1), 21 (31.8%) patients with isolated
acubarotrauma (group 2), with a combination of mild traumatic brain injury and acubarotrauma in 17 (25.8%) patients (group 3).
Age, presence of chronic diseases, neurological status, neuropsychological examination, stabilometric examination, computed
tomography and magnetic resonance imaging of the brain were evaluated. The table editor (MS Excel 2019) was used for sta-
tistical data processing and the program for medical and biological research (STATISTICA 12).

RESULTS: the diagnosis of mild traumatic brain injury and acubarotrauma was established based on clinical recommendations.
In the neurological status of all patients in groups 1 and 3, scattered organic symptoms were detected. In group 2, patients had
a few isolated unstable neurological signs. According to neuropsychological testing, there was a deterioration in the results in
group 3 compared to the group 1 and 2 (p < 0.05). A stabilometric study showed that in group 3 significantly worse indicators
of the speed of the general center of pressure, the area of the statokinesiogram with both open and closed eyes were noted
compared to the other groups (p < 0.05). According to the data of magnetic resonance imaging of the brain, including using
SWI/SWAN sequences, diffuse micro-hemorrhages in the brain substance were not detected in the study groups.
CONCLUSION: the main characteristics of mild traumatic brain injury in combination with acubarotrauma include pronounced
postural instability, deterioration of stabilometric parameters and cognitive functions.

Keywords: acubarotrauma; explosive trauma; imbalance; neuropsychological testing; shockwave; stabilometry; traumatic
brain injury.
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OPTHATTBHBIE MCCTTE[IOBARMA

AKTYAJIbHOCTb

YepenHo-Mo3roBoM TpaBMaTU3M OCTAeTCA aKTyaNbHbIM
13-3a LUMPOKOr0 pacnpoCTPaHEHUs W CEpbe3HOro BAUSHMS
Ha 300poBbe NAEN M 3KOHOMUKY. 3T0 [enaeT Heobxoau-
MbIM JarbHENLLEE U3Y4eHUe Pa3fMYHbIX aCMEKTOB YepernHo-
MO3roBbIX TpaBM (YMT). B coBpeMeHHOM Mupe pacTeT YMCio
CTUXMIHBIX DeacTBUi, KaTacTpod (BKMOYAs TEXHOTEHHbIE),
L0POXHO-TPAHCMOPTHBIX MPOMCLLECTBUI M BOEHHbLIX KOH(-
JIMKTOB, KOTOpble YacTo MPUBOASAT K TPaBMaM W paHeHUsM
(1, 2].

Mo HeKoTOpbIM AaHHLIM, OKOMO 69 MJH YenoBeK exe-
rogHo crankugatotcs ¢ YMT no pasHbiM npuunHam. Uccnepo-
BaHus, npoBefeHHble B CLUA 1 Hooin 3enaHaumm, nokasanm,
yTo exerogHo peructpupyetca npumepHo 500-800 HoBbix
cnyyaeB YUMT Ha kaxaple 100000 yenosek. YMT, kotopas
MOXeET ObiTb Bbl3BaHa pa3nMyHbIMK (aKTopamu, TaKUMM
KaK [OpOXKHO-TPaHCMOPTHbIE MPOMCLLUECTBUS U BOEHHbIE
KOHGQJIMKTBI, 4acTO Ha3blBalOT «TUXOW 3nuaemuen». YMT
0CTaloTCA Cepbe3Hoi npobneMoi 06LLecTBEHHOrO 3/paBo-
OXPaHEHUS U BHOCAT 3HAUMTENbHBIA BKIIAL B CMEPTHOCTb
W WHBANMOHOCTb BO BCEM MMpe CPefu BCEX BUAOB TPaBM
[3-6].

HekoTopble uccnegosanus, npoeaeHHble B CLUA, Bbi-
sBun, yto fo 20 % BeTepaHoB, KoTopble BepHYUCh U3 Mpa-
Ka u AdraHuctaHa, B xoae cnyxbbl nonyqmnu nerkyio YMT.
[lpyroe KpynHoe KOropTHoe ucciefoBaHue, NpoBefleHHOe Ha
OCHOBe AaHHbIX 0 46 309 BoeHHOCNYKALLMX, KOTOpbIE Nepe-
Heciim YUMT B nepuog ¢ 2001 no 2018 r., nokasano, 4to U3
9412 rocnutanuanpoBaHHbIX Y 83 % bbina auarHocTMpoBaHa
nerkas YMT [7].

B Hawwm fHu npuHATo nonaratb, yTo 0blwme natodusmo-
nornyeckume npoueccsl npu YMT obycnoBneHb U3MeHeHNAMH
Ha KJIETOYHOM 1 MOJIEKYNIIPHOM YPOBHSX MOC/E MOAYYeHUs
TpaBMbl. BcnencTBue yTpaThl aKCOHOB M [AeMWUENUHW3aLMK
MPOMCXOOUT HapyLieHue (YHKLMOHUPOBAHUA HEMPOHHBIX
CeTeli roIoBHOr0 MO3ra, YTO MPUBOAMT K LEe3UHTErpaLmu ux
paboTbl. 370, B CBOIO 0Yepesb, NPOSBASETCS B BUE HEYCTOM-
UMBOCTM, CHUMXEHUS KOTHUTUBHBIX CMOCOBHOCTEl U U3MeHe-
HWW B NCUXUYECKOM COCTOSHUM naumeHTa [8-10].

Mo [aHHBIM KpYMHOTO KOFOPTHOrO WCCNef0BaHUsA
PROTECT-TBI, nosTopHas YMT npuBoamna K CTOMKOMY CHU-
JKEHMIO KOTHWUTUBHBIX QYHKLMIA B TEYEHWE XU3HU W 3aTparu-
Basia MPeUMYLLECTBEHHO PEerynsTopHble QyHKUMM W BHUMa-
Hue [11, 12].

Hepeako nocne YMT nerkoi cTeneHn TAXeCTW, Korga
pe3ynbTaTbl HEBPOSIOrMYECKOro 06CNnef0BaHUA U KOMMblo-
TepHoi ToMorpadum (KT) He NoKasbiBaloT 0OBEKTUBHBIX U3-
MEHEHWH, MOryT BO3HMKATb OLUMBOYHbIE MPeAnosoKeHUs
0 MPUYMHAX COXPAHSIOLLMXCSH CUMMTOMOB. Takue CUMMTOMbI
MOryT BbITb 06BACHEHBI KaK (YHKLMOHANBHBIMA HapYLLEHU-
MW, TaK U CTPEMIIEHWNEM K MOJTYYEHWUK0 BTOPUYHON BbIFOAbI.
OpHaKo coBpeMeHHble MeToAbl HEMpOBU3yanM3aLuum no3eo-
JIMU NEPECMOTPETb 3Ty TOUKY 3PEHUSA U BbISBUTb U3MEHEHUSA
B rofI0BHOM Mo3re nocse nerkoi UMT [13].
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WccnenoBaHus MOMCKa TUMWUYHBIX CTPYKTYPHBIX MO-
BPEXAEHWUI BeLLecTBa rofoBHOr0 Mo3ra mpu nierko YMT
aKTUBHO MpoomKateTcs. [lns aToro NpUMeHsIOTCA pasnmy-
Hble MeTofdbl Bu3yanusauuu, Briodas KT. OgHako y He-
KOTOPbIX MALMEHTOB, UMEIOLLMX KITMHUYECKUE NPOSIBIIEHNS,
cooteTcTBYHOLWME YMT, no aaHHbIM KT He 0bHapy»xmBatoTca
naTonoruyeckue U3MeHeHus. MarHUTHo-pe3oHaHCHas TOMo-
rpadus (MPT) sBnsietcs bonee MHPOPMATUBHLIM METOZOM
UCCNeLl0BaHNA 119 BbISIBIEHUS U3MEHEHWI BELLLECTBA FOJ10B-
HOro M03ra, Ho OHa MeHee AO0CTYMHA U UMEET OrpaHuyeHns,
ocobeHHo npu YMT BcnencTaue B3pbiBa, KOTAa B Tese YacTo
MPUCYTCTBYKOT MeTaIMyecKne MHOpPoAHble Tenla. HecMotps
Ha BbICOKYI0 MHPOPMATUBHOCTb CTaHLAPTHBIX MeTof0B MPT,
npu nerkon YMT He Bcerga 06HapyxMUBaOTCA NOBPEXAEHUS
rofoBHOro Mo3sra. B HacTosiiee BpeMs CyLLeCTBYeT BO3-
MOXHOCTb npoBefieHns MPT ¢ ucnonb30BaHMeM UMMYIIbC-
HOW MOCNEA0BaTeNIbHOCTH, B3BELLEHHOI MO MarHUTHOM BOC-
npummumBocT (SWI/SWAN), KoTopas no3BonsieT BbiSBNSATL
MWKPOKPOBOU3/IUSHUSA, He LMarHOCTUpyeMble MO LaHHBIM
Apyrux nocneposatesibHocten MPT. B uccnepoBaHmsax ¢ uc-
nosb3oBaHWeM ToMorpada € HanpsyKeHHOCTbI) MarHUTHOTO
nons 3T TpaBMaTMYeCKME MUKPOKPOBOM3IUAHUS 0BHapyHK-
Banuch B 5,7-28,8 % cnyyaes [10, 14-16].

Ewe ofuH nepcneKTUBHBIA METOS, LMArHOCTUKU Mpu
nerkoit YMT — 370 cTabunoMetpms ¢ UCMOb30BAHUEM CU-
NoBoM NnatdopMbl. 3TOT METOA NO3BOJIAET U3Y4nTb (YHK-
LMK PaBHOBECKS, KOTOpas 3aBUCUT OT CaXKEHHOW paboTbl
NMPONPUOLIENTUBHOW CUCTEMBI, 3PUTENIBHOMO aHanu3aTopa,
BecTUbYNApHOro annapara U Lpyrux cUCTeM opraHuama, Tak
UMW MHaye CBA3aHHbIX C NoajepxaHueM paBHoBecus [17].
CucTeMa, KoTopasi OTBEYaeT 3a MOLAEpXaHue paBHOBe-
cusl, QYHKUMOHMPYET Kak cucTeMa yrnpasreHus ¢ obpaTHoi
CBA3bI0 M0 3aMKHYTOMY KOHTYpY. UchyHKLMA B Nioboi yacTh
3TOW CUCTEMbI MOXKET NMPUBECTU K HapYLLEHWUAM paBHOBECUS
nocne nerxkoi YMT. B pe3ynbTate nosiBiseTcs NocTypanbHas
HeyCTOWYMBOCTb, KOTOPas BO3HWKAET W3-3a TOro, 4TO CEHCop-
Has MHbOpMaLms MoXeT ObITb HELOCTYMHA, ee MOXET bbiTb
He[0CTaTO4HO UM OHa MOKET BbITb HENPaBUIILHO MHTEpMpe-
TMPOBaHa LIeHTPanbHbIMM aHanu3atopamu [18, 19].

HeycTonuMBOCTb M OLUYLLLEHWE TOSIOBOKPYXEHUA SABNSA-
I0TCA KI04YeBbIMKU GaKTOPaMU, KOTOPbIE HEraTUBHO BAMSIOT
Ha KauyecTBO JKWM3HM MaLMEeHTOB, nepeHeclwmx nerkyio YMT
¥ NPOJOIKAILLMX NPeLbABNATh Xanobbl B 0TAANEHHOM Ne-
puope. OfHaKo aHanM3 JOCTYMHOM IUTepaTypbl MOKa3bIBaET,
4TO MeXaHU3MBbl, NIEXallMe B 0CHOBE Pa3BUTUs HEYCTONUMBO-
CTU Yy NaumeHToB nocrnie nerxkoin YMT, Bce ewe HepocTaTou-
HO M3yyeHbl. Bo3MOXHbIE MPUUYMHBI HEYCTOMYMBOCTU MOTYT
ObITb CBSA3aHbI C NOBPEXAEHNEM BECTUOYASAPHOrO annapara,
NPOBOAALLMX NyTeii B CTBOJSIE M 6€/10M BeLLECTBE rO/I0BHOMO
MO03ra, a TaKKe CBA3EeM MO3XEUKa M KOPKOBbIX aHanM3aro-
pos [15].

Llens uccnedosarus — onpefenuTb KIIMHUKO-WUHCTpY-
MeHTaJIbHbIe XapaKTepUCTUKM nerkoii YUMT 1 akybapoTpaBMbl
BCNEACTBUE BO3[EWCTBUA YAAPHONM B3PbIBHOM BOJHbI B OT-
LENbHOCTM U NPY UX COYETaHUM.
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MATEPUAJIbl U METOAbI

C uenbto npoBefieHMs uUccnefoBaHWsa bbino npoaHanu-
3upoBaHo 1855 mcTopui bonesHei HaxofALMXCA Ha feve-
HWM B CTaLMOHape MauMeHTOoB. M3 HUX, yuuTbIBas KpuTepUn
BKJIIOYEHMSA U HEBKJIILOYEHWS, Bbino oTobpaHo 66 naumeHToB
(n = 66), NoABeprwmUXcs BO3LENCTBUIO YAAPHON B3PbIBHOM
BOJHbI, B Bo3pacTe oT 18 po 56 net (38,28 + 9,98 neT).
N3 Hux ¢ nerkon YUMT 28 (42,4 %) naumeHToB (rpynna 1),
C 130/1MpoBaHHoN akybapoTpaemoi 21 (31,8 %) naumeHt
(rpynna 2) u ¢ coyetaHneM nerkon YMT u akybapoTpaBMbl
17 (25,8 %) naumenToB (rpynna 3). Bce naumeHTbl MyXCKOro
nona, 4to obycnoBneHo 0CoDEHHOCTAMM UCCNeLyeMoN Bbl-
6opku. OueHMBanMCb BO3PACT, HalMuMe XPOHUYECKUX 3a-
boseBaHmit (0bpalLany BHUMaHWe Ha Hanmume 3abonieBaHuil
M COCTOSIHUW, BAMSIKOLLMX Ha CUCTEMY PaBHOBECKS), HEBpO-
JIOTUYECKUIA CTaTyC, HEMPOMCUXOMOTMYECKOe UcCnes0BaHNe
(TecT cnexeHus,, Tabnuua Bekcnepa, Tabnuupl LWynbTe), npo-
BeleHHoe cTabunoMeTpuyeckoe 0bcneoBaHue (C NOMOLLbH
KOMMeKca Ans AMarHOCTUKM, JIeYeHUs U peabunutaumm
BOMbHBIX € ABUraTeslbHOM NaTonoruei «bUoKMHEKT» Npons-
BoAcTBa «Hespokop» (Poccus)), KT Ha Tomorpade Somatom
npoussoactea «Simens AG» (FepMaHus), MPT ronosHo-
ro mosra Ha ToMorpade Ingenia mpoussoacTtBa «®ununc
Meawkan Cuctemc Hupepnang b.B.» (Hugepnangpl). KoHT-
ponbHas rpynna (rpynna 4) npeactaeneHa 19 naumeHtamu
MY’KCKOro nosa B Bospacte ot 21 ao 40 net (27,05 + 7,25 ner)
be3 3aboneBaHMi, BAMAIOWMX HA CUCTEMY MOALEPIKAHMS
paBHoBecus. [na ctatuctuyeckoir 06paboTkM AaHHbIX UC-
noNb3oBanuck TabnuuHbi pepaktop (MS Excel 2019)
W mporpamma Ans MefuKo-61onornyeckux mccnepoBaHui
(STATISTICA 12).

Kputepuu cootBetcTBus

Kputepum BKNtOYeHNSA B Uccne0BaHme:

1) cornacue Ha yyacTue B Uccnef0BaHuK;

2) Bo3pacT ot 18 o 56 ner;

3) HanMumMe B aHaMHe3e NepeHeceHHoM NIErKoii YepenHo-
MO3rOBOM TPaBMbl BCNIELCTBUE B3PbIBHOW TpaBMbl (LaBHO-
CTblo He bonee 2 Mec);

4) Hannune B aHaMHe3e MepeHeCeHHON aKybapoTpaBMbl
(naBHocTblO He Bonee 2 Mec).

Kputepumn HeBK/TIOUEHWS B UCCELOBaHME:

1) Hannume (BbISBNEHWE B MpoLecce UCCef0BaHus) co-
nyTCTBYLOLLEN LiepebpanbHoit matonoruv B BUAE HerMpogere-
HepaTMBHBIX M COCYAMCTbIX 3aboneBaHWM, INUNENTUYECKUX
Npu1CTynoB,

2) YyepenHo-M03roBasi TpaBMa CpefHeN, TSXKENON cTene-
HU TSKECTH;

3) BblpakeHHble HapyLIeHUs 3peHus U Chyxa, npensr-
CTBYHOLUME NpoBefeHno 0bcnefoBaHus;

4) oTCyTCTBME OAHOM WAM [BYX HWUMKHMX KOHEYHOCTEM
/WM HanUyMe MHOXKECTBEHHBIX COMETaHHbIX PaHEHWIA;

5) HanMumMe NoNIMHEBPONATUM Pa3fIMYHOTO reHe3a.
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Ycnosus nposepeHus
1. BMegA um. C.M. Kuposa:
* K/IMHWKa HepBHbIX 6onesHel (0Tbop, KIMHMYECKOe,
MHCTpPYMeHTanbHoe 0bcrie0BaHue NaLMeHToB);
*  K/IMHWKa 0TOpPUHONApUHronorum (0Tbop, KIIMHUYECKOE,
MHCTpYMEHTaNbHOe 00cNiel0BaHe NaLMEHTOB).

2. OTKY «1602 BOEHHbIA KIMHUYECKUA TOCMUTaNb»
MO PO (r. PoctoB-Ha-[loHy) (0TOOp, KMHMYECKOE, UHCTPY-
MeHTabHoe 06CNe0BaHMe NaLMEHTOB).

3. OI'BY HaumoHanbHbIN MeAULMHCKWIA UCCnefoBaTeb-
CKMIA LIEHTP BbICOKMX MeJMLIMHCKUX TexHonoruii — LleHTpank-
HbI BOEHHO-KJIMHWYECKu rocnuTanb M. A.A. BUwHeBCKoro
(MockoBckas obnactb, ropogckon okpyr KpacHoropck,
n. HoBbli) (0TOOp, KNMHUYECKOE, MHCTPYMEeHTaNbHOe obcne-
[0BaHWe NaLMeHTOB).

NpoAomKUTENbHOCTL UCCNe0BaHuUA

MpeanonaraeMas AnUTeNbHOCTb 06CNeA0BaHUA OHOMO
nauueHTa — 2-4 fHs.

Ha nepsoM 3Tane ocyLLecTBnsics 0THop NaLMEeHTOB, Co-
OTBETCTBYHOLUMX KPUTEPUSIM BKITIOUEHUS B UcCnea0BaHue (Mpu
3TOM He UMEIOLLIMX HW O[IHOTO U3 KpUTEpUEB UCKITHOUEHNS), ANs
(opMUpOBaHMA OCHOBHBIX FPYMM, a TakKe 0TOOp nauMeHToB
(He MMEIOLLIMX HU OJHOTO W3 KPUTEPUEB UCKIIKOUEHUS) ans dop-
MWPOBaHUS FPYMMbl CPABHEHWS M KOHTPOSILHOM FpyMMibl.

Ha BTOpOM 3Tane NpoBoAMIOCH KOMMIEKCHOE KIIMHUKO-
HepodyHKLMOHaNBbHOE, MHCTPYMEHTaNIbHOE, HEeponCUXosIo-
rmyeckoe 06cneoBaHNs paHee 0ToOPaHHBIX WL,

Ha TpeTbeM 3Tane monyyeHHble AaHHble MOLBEPrHY-
Tbl BapMaLMOHHO-CTAaTUCTUYECKOW 0bpaboTke ¢ Mcnonb3o-
BaHMeM TabnmyHoro penaktopa (Microsoft Excel) n npo-
rpaMMbl AN MEeLMKO-0MONOTMYECKUX  UCCNeLOBaHMI
(STATISTICA 12).

MeToabl perucTpaLmmn Mcxoaos

B paMkax knuHM4eckoro obcnefjoBaHWS UCMONb30BaHa
CTaHAapTHas METOAMKA HEBPOJIOrMYECKOro 0cMoTpa (C oLeH-
KOW COCTOSIHMSA CO3HAHWSA, QYHKLMI YepenHblX HepBOB, ped-
NEeKCOB, ABUraTeNbHOM W YyBCTBUTENBHON cdep, KOOpAUHa-
TOPHOU QYHKLMM U T. I.).

B CTpYKTYpy HemponcuMxonornyeckoro TecTUPOBaHMUs
BKJTHOUEHbI CTaHAApTHbIE, 3apeKoMeH0BaBLLMe cebs MeTo-
OVKV NPEMMYLLIECTBEHHO A5 OLEHKU HerpoANHaMUYeCKol
OYHKUMM (TecT cnexeHus, Tabnuua Bekcnepa, Tabnuupl
LLynbTe).

HeipodyHKuMoHanbHoe o6cneaoBaHme BbINOIHEHO C NO-
MOLLIbK) KOMMJEKCa ANsi AMarHOCTUKM, NeYeHns u peabuim-
Tauum B60MbHBLIX C ABMraTeNibHOM natoniorneil «BUOKUHEKT»
npousBoAcTBa «Hespokop» (Poccus).

WHcTpyMeHTanbHoe obcrefoBaHMe OCYLLECTBEHO Ha
KOMMbloTEpHOM ToMorpade «Somatom» npou3BoACTBa
«Simens AG» (F'epMaHus) U MarHUTHO-PE30HAHCHOM TOMO-
rpage «Ingenia» nponssoactea «Pununc Meaukan Cuctemc
Hupepnang b.B.» (Hupepnavabl) ¢ Mcnonb3oBaHUEM CTaH-
[ApTHBIX PEXUMOB.
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CraTucTU4eCKMI aHanm3

PasMep BbIDOpKM NpeBapuUTENIbHO HE paccyMTLIBaCS.
[na cTaTucTMyeckoit 00paboTKM AaHHBIX MCMOMb30BAAMCh
TabnmuHbii pepaktop (MS Excel 2019) u nporpamma ans
MeaMKo-buonorndeckux uccnenosanuii (STATISTICA 12).

PE3YJIbTATbI U ObCYXXAEHUE

OcHoBHble pe3ynbTaThl uMccnepoBaHus. [lnarHosbl
nerkon YMT u arybapoTpaBMbl yCTaHaBNIMBanMCb Ha OC-
HOBaHMM KIMHMYeCKMX pekomeHpaumn [20]. Y Bcex uc-
CneflyeMbX MaUMeHTOB MO [aHHbIM aHaMHe3a 0TMeuvascs
(aKT Bo3aencTBUA (haKTOpoB B3pbiBa (B TOM uucne yaap-
HOM B3pbIBHOW BOJSIHbI). Mpy 3TOM B MOMEHT TpaBMbl BCe
nauueHTbl HaxoLUNUCb B CPeACTBaX MHAMBUAYabHOI
OpoHe3aLLNTI.

B HeBponoruyeckoM cratyce y Bcex nauueHToB rpynn 1
1 3 BbISBNANIACH paccessHHas opraHuyecKas CUMNTOMATMKA,
KoTopasi, KaK npaBwuno, bbina npefcTaBieHa CoYeTaHUEM
HECKOJIbKWX CUMMTOMOB (FOPU3OHTaNbHBIA HUCTarM, ped-
NeKChbl OpaNibHOr0 aBTOMATKU3Ma, CHUKEHWE WU OTCYTCTBUE
OpHOLLHbIX pedneKcoB, KUCTEBOW NATONOMMYECKUA pedreKc
Pocconnmo, HapyLUeHUs NPy BbINOIHEHWUM KOOPAMHATOPHbIX
npob) u/Mnu o4aroBbIMU HEBPONOTMYECKUMM CUHAPOMaMK
(nerkuii napes, runecTesnsi, OAHOCTOPOHHME MO3XEUKOBbIE
Hapywuenus). B rpynne 2 y nauueHToB BCTpevanucb efu-
HWYHble OTAENbHblE HECTOMKME HEBPOSIOrMYECKUE 3HaKM
B Buge pednexca Mapunecky—PagoBuum, kuctesoro ped-
nekca Pocconumo ¢ obeux CTOPOH, CHUMEHWS BpHOLIHBIX
pedneKcos.

Mo AaHHbIM HeliponCcUXONOrMYecKoro TeCcTUPOBaHUA
(tabnmubl LLlynbTe 1 TecT cnexenus B yactu «A») oTMeva-
NOCb YXyALIEHWe pe3ynbTaToB B rpynne 3 Mo CpaBHEHMIO
c rpynnamn 1 u 2 (p < 0,05). Mo pesynbtatam Tecta ¢ uc-
nonb3oBaHueM Tabnuy, LUynbTe BbISBNEHO CHUMXEHME [0-
CTaTO4YHOCTW UM YCTOMYMBOCTM BHUMaHMA. [lpu BbiMoMHe-
HWW TecTa CNeXeHUs B 4YacT «A» BbISIBNIEHO YBEJMYEHUE
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V138ecTua Poccuiickonm
BOCHHO-MEAVILIHCKON aKaaeMum

BPEMEHM BbIMNOJIHEHMA 3aaaHus. B yactn «b» TecTa cnexe-
HWUA BPEMSA BLIMNOJIHEHWA 3afaHUA AOCTOBEPHO XYyxKe Obino
B rpynnax 1 u 3 no cpaBHeHuio ¢ rpynnoi 2. [locToBep-
HbIX pa3nuumii Mexay rpynnamu 1 n 3 He ObiNo BbiABAE-
Ho. B TecTe Bekcnepa (tecT mpsMoro v obpaTHOro noBTO-
peHust UMdp) LOCTOBEPHBLIX PasNMuMA MeXAy rpynnamu
He MOJTyYeHo.

CrabunoMeTpuyecKoe uccnefoBaH1e BbiNOHANOCH B OC-
HOBHOW CTOMKe (BO BPeMsi HOPMasIbHO0 CMIOKOUHOIO CTOSHMS)
C MCNO/b30BaHMEM €BPOMEACKON MOCTaHOBKM CTON (MATKM
BMeCTe, HOCKM Bpo3b nof yrnoM 30°). CtabunomeTtpuyeckoe
UCCNeA0BaHNe BbIMOSIHANOCH C OTKPbITHIMU M 3aKPbITHIMU
rnasamu, a Takxe ¢ ucnosib3oBaHueM Tecta PoMbepra. Oue-
HMBaNWUCb nowanb ctatokuHesnorpammel (CKI), ckopocTtb
OBWXeHMs obLuero LeHTpa naenenus (OL), KoMNAeKCHbIN
KoapduUUMEHT AnMHA NyTW 3a eauHuuy nnowaam (LFS),
Koadguument Pombepra (QR) (puc. 1, 2). B rpynne 3
OTMeYanncb AOCTOBEPHO XyALIME TMOKa3aTeNn CKOPOCTU
OUd, nnowaam CKI Kak ¢ oTKpbiTbiMM rasamu (), Tak
U C 3aKpbITbiMK (317) N0 CPaBHEHMIO C OCTaNbHBLIMM TPyNNamMm
(p < 0,05) (puc. 3). KoadpduumeHt Pombepra He otnmyancs
3HauMMO B MCCNeAYyeMbIX rpynnax.

BceM nauueHTaM ucciefyeMblx rpynn Obina BbiNOSHEHA
KT ronoBbl, No faHHbIM KOTOPOM Y MaUMeHTOB C coTpsice-
HWEM TOJIOBHOrO MO3ra, akybapoTpaBMOi TpaBMaTUHECKMX
M3MEHEHUN KOCTEN Yepena W rosioBHOro Mo3ra He obHa-
PYeHO. Y nauueHTOB C yLIMBOM rOMIOBHOrO MO3ra JIerkomn
cTeneHn 0bHapyKMBan1Cb, KaK NpaBusio, HebosbLMe KOHTY-
3MOHHbIE 04ary 1-ro UM 2-ro TMna wu/uam nepesaoM KocTen
yepena.

MPT ronosHoro Mo3ra 6biia BbinonHeHa 19 nauueHTam
uccneayeMbix rpynn (8 nauneHTam rpynnsi 1, 2 — rpynnbl 2,
9 — rpynnbl 3), B TOM Y1Cne C MCNO/b30BaHWEM MOCNEA0-
BatenbHocTeit SWI/SWAN. [nddysHbX MUKpPOKPOBOM3/M-
SHWW B BeLLECTBE 0/IOBHOrO Mo3ra 0bHapyeHo He Bbino,
4TO MOATBEPAMI0 HanMuMe y BCeX mauueHToB nierkoin UMT
(puc. 4, 5).
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Puc. 1. CKI nauventa c nerkoit YUMT u aky6apotpasmoii ¢ OF (nnowwaap 881,33 Mm2, ckopocts 0L, 15,07 MM/c) n 3T (nnowazs 3328,56 Mm?,

ckopocTb OLLZ 25,4 MM/c)

Fig. 1. SKG of a patient with mild traumatic brain injury and acubarotrauma with open (area 881.33 mm?, COP speed 15.07 mm/s) and

closed (area 3328.56 mm?, COP speed 25.4 mm/s) eyes
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Puc. 2. CKI naumenTa ¢ n3onmposaHHoi nerkoint YMT (6e3 aky6apoTpasmbl) ¢ OF (nnowaas 197,04 Mm%, ckopocts OLLA 13,14 MM/c)

n 3T (nnowapp 615,89 mMm2, ckopocts 0L 21,71 MM/c)

Fig. 2. SKG of a patient with isolated mild traumatic brain injury (without acubarotrauma) with open (area 197.04 mm?, COP speed 13.14 mm/s)

and closed (area 615.89 mm?, COP speed 21.71 mm/s) eyes
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Puc. 3. [locToBepHo 3HaumMMble pasnmnyus nnowaam CKI Mexay BceMu uccneayeMbIMK rpynnamu v rpynnoii KoHTpons (p < 0,05) c MO wn 3
Fig. 3. Significantly significant differences in the area of the statokinesiogram between all study groups and the control group (p < 0.05) with

open (OE) and closed (CE) eyes

Puc. 4. MPT ronosHoro Mosra B pexume SWI/SWAN naumeHTa
C yLUMOOM rofoBHOr0 MO3ra JIerkoii cteneru. Kpyrom oTMeyeH KoH-
TY3WOHHBIW 04ar 2-ro Tna B TeMeHHoW aone cnpasa. AuddysHbix
MWKPOKPOBOM3NUSIHUIA He 0BHapYKeHo

Fig. 4. MRI of the brain in SWI/SWAN mode of a patient with mild
brain injury. A type 2 contusion lesion in the parietal lobe on the
right is marked in red. No diffuse microbleeds were detected

DA https:// doi.org/ 1017816/ rmmar636609

Puc. 5. MPT ronosHoro Mo3ra B pexume SWI/SWAN naumeHta
C COTpsICEHMEM TFOfIOBHOTO Mo3ra. [Anuddy3HbiX MUKPOKPOBOM3NN-
SHUN He 0bHapyKeHo

Fig. 5. MRI of the brain in SWI/SWAN mode of a patient with
a concussion. No diffuse microbleeds were detected
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HexxenatenbHble sBneHus. HexenartesibHbIX ABIEHMIA He
Habnopanoce.

06cyxaeHMe OCHOBHOTO pesysbTaTa UCCNejoBaHus.
3MeHeHMs HeBPONOrMYECKOro CTaTyca B BUAE HanMuMs pac-
CEAHHOM OpraHM4ecKon CUMMTOMATUKK Y NaLMEHTOB C COTPS-
CEHWEM TOJIOBHOrO Mo3ra M Herpybbix 04aroBbIX CUMMTOMOB
y nauueHToB ¢ nerkon YMT BcneacTBue BO3AECTBIA B3pbiBa
COrNacyKTCs C faHHbIMW ApYriX UCCNEA0BaHMIA, ONUCaHbI BO
MHOrMX y4ebHUKaX 1 HayyHbIX NybanKaumsx. 310 NoATBEPXK-
AaeT NpaBOMOYHOCTb MOCTaHOBKM MarHo3a 1 npaBuiIbHOCTb
pacnpejenieHus NauMeHToB No ucciefyeMblM rpynnam. Eau-
HWYHbIE OpraHMYeckue CUMMTOMbI Y NaLMEHTOB C aKybapo-
TpaBMOWl, BEPOATHO, BO3HUKIM HE BCELCTBUE B3PbIBHON
TpaBMbl (HanpuMep, CHUXeHUE BpIOLLHBIX pehneKcoB y na-
LMEHTOB C W30bITOYHOM MOJKOMHO-}KMPOBOW KNETYATKOI),
a, BepPOATHO, SIBNANUCH NpU3HaKaMu LiepebpacTeHnu, UTo He-
PenKo HabnaaeTcs B ycnoBusx BeAeHNs 60eBbIX LENCTBUI.

Pe3ynbTathl HEMPOMNCUXOMOTMYECKOr0 TECTUPOBAHUA MO-
Kasanu yxyfLleHue perynsropHbiX GYHKLMIA, BHUMaHMS, CKO-
POCTU MbICIUTENBHBIX MPOLLECCOB B rpynne ¢ nerkon UMT,
npuyeM bonee BbIpaXeHHbIE NPU ee CoYeTaHWM C aKybapo-
TpaBMoi. OTcyTCTBME [OCTOBEPHBIX Pa3finumMii MEXY rpyn-
namu 1 n 3 npu BbINONHEHUM TecTa CNeXeHus YacTu «b»
MOXeT bbITb CBA3aHO C MIOXUM 3HaHMEM andasuTa y BCEX
obcneayeMbix, Ha YTO MpU BbIMOSIHEHUM TecTa obpallanu
BHMMaH1e PeCroHAEHTbI.

Mo paHHbIM CTabWNOMETpPUUYECKOro WcciefoBaHWs OT-
Meyanncb A0CTOBEPHO HauXyAllMe pesynbTaTbl B rpynne 3
Mo CpaBHeHMO C rpynnamu 1 n 2. 3T0 MOXeT CBMAETENb-
CTBOBaTb 0 AW(EY3HOM BO3[EACTBUM (AKTOPOB B3pblBa
(B nepByto 04epenb YAAPHOI B3PbIBHOW BOJSHbI) HA CUCTEMY
MoJAePIKaHUS PaBHOBECUSA Y NALMEHTOB KaK C NOBPEXAEHU-
€M FO0JIOBHOMO M03ra, TaK 1 be3 Hero. ccnepyeMble rpynnbl
L0CTOBEPHO pa3nuyanuck no ckopoctv OLL m nnowaam CKT.
Mpy yBenuueHun aMnInTyapl KonebaHuii U Ux 4acToTbl CKO-
poctb ABwxenua OLLL 6ynet Bo3pactath, a mnowaab CKI
YBE/IMUMBATHCS, YTO CTaHeT CBULETENbCTBOM BbIpaXEHHOM
MOCTypanbHOI HeYCTONYMBOCTY NaLMEHTOB.

KT ronosbl noMorana yTo4HKUTL AUarHo3 1 BEPHO pacnpe-
LENUTb MaLMEHTOB M0 UCCNeAYeMbIM FpynnaM.

BeinonHenne MPT ronoBHoro Mo3ra naumeHTaM, noj-
BEpPruMMCs BO3[EWCTBMI0 B3pbiBa, YacTO HEBO3MOXHO
M3-3a HaJMuMA Yy HUX METaJNIMYECKUX OCKONIKOB B Tene.
MPT BbinonHsanace Ha ToMorpade C HampsKEHHOCTbH Mar-
HWTHOro nons 1,5T. Bo3MoXHO, OTHOCUTENBHO HU3Kas pas-
peLUaLLas cnocobHOCTb Mo cpaBHEHWO ¢ ToMorpadom 3T
MOCAYKWNa NPUYMHON HEeAMarHOCTUPOBAHHBIX ANGDdY3HbIX
MWKPOKPOBOM3/MAHWA B BELLECTBE FOSIOBHOTO MO3ra Yy na-
LmeHToB € nerkon YMT BcneacTsue BO3LEMCTBUS B3pbiBa.
0aHaKo 0TCyTCTBME M3MEHEHWN MO AaHHBIM MPT, B TOM uinc-
fle C WUCMoMb30BaHWEM MMMYMbCHOM MOC/Aef0BaTeNbHOCTM
SWI/SWAN (B3BeLueHHOW MO MarHUTHOM BOCMPUMMYMBO-
CTH), MOXET CBULETENIbCTBOBATb U O HAZIMYWM NMPOTEKTOPHBIX
CBOWCTB CPEACTB MHAMBUAYaNbHON OpoHe3almThl (LWnema)
Nnpu BO3AENACTBUM Ha OpraHn3M (haKTopoB B3pbIBa.
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OrpaHuyeHus uccnepoBaHus. OrpaHUyeHUeM Mccrefio-
BaHMA MOTTI0 CTaTb HaJMuMe MHOPOAHbIX NPeAMETOB MeTajl-
JIMYECKOI NIIOTHOCTY B TeJe NaLMeHTOB UCCNefyeMbIX rpynn,
yTO NpMBENO Bbl K HEBO3MOXKHOCTH BbiNosHeHUs MPT ronos-
HOTO M03ra HeKOTOpbIM 06C/eyeMbIM.

3AKJIO4EHUE

Yxyawenue crabunomeTpuyeckux napameTpoB npu
B3PbIBHOI TPaBMe MOXET CBUAETENLCTBOBATL 0 ANDdY3HOM
MOBPEXAEHNN BeCTUOYNAPHON CUCTEMbI, FOJIOBHOMO MO3ra
W ero MyNbTUCEHCOPHOM MHTErpaTMBHOM (YHKUMK, NpUBO-
OALLEM K NOCTypanbHOM HeycToiumBocTu. [lpu coyeTaHuu
nerkon YMT Bcneacteme B3pbiBa M akybapoTpaBMbl UcChe-
LyeMble mapaMeTpbl CTabUnoMeTpuM LOCTOBEPHO YXyLLla-
I0TCSA MO CPaBHEHWUIO C APYTUMU FpynnaMu JINL, C TPaBMOMN,
oTpaxas aeapdepeHTaumio U Le3UHTErpaLmio LesaTeNbHOCTM
ronoBHoro Mosra. CouetaHue nerkoit UMT ¢ akybapoTpaBMoin
MOJKET CBUAETENbCTBOBATh 0 Boslee BbICOKOIHEPreTUHECKOM
BO3JEMCTBUM HA TaKWUX MALMEHTOB M 00LIEM CyMMapHOM
BK/IALle B KJ/IMHUYECKYID KapTMHY 000MX 3TMX COCTOSHWN.
OueHKa paBHOBECUS MpU BO3LeNCTBUM (haKTOpOB B3pbIBa MO-
XKeT cTaTb anddepeHLmManbHo-aMarHOCTUYECKUM KpUTEPUEM
MeXay 340p0BbIMK, NALMEHTaMU C aKybapoTpaBMoW W ner-
Ko YMT. 370 AMKTyeT HeobXxoAMMOCTb pa3paboTKM NpUKaa-
HOro MPOCTOro MeTOLA UM aNnropuUTMa OLIeHKM YCTONYMBOCTH
naumeHToB ¢ nerkon YMT BcnencTeue BO3nencTBus B3pbiBa.

KT sBnsetca «30M0TbIM CTaHLApPTOM» U HEOOXOAMMBIM
uccnefioBaHWeM [Ns OMPefeneHus CTENeHW TAXEeCTU no-
BPEXJEHWUA TOJIOBHOMO MO3ra W OnpefeneHns AanbHenLLel
MapLUPYTM3aLMW TaKWUX NaLMUEHTOB.

BbinonHenne MPT ronoBHOro mo3ra SIBSIETCA AOMOJHU-
Te/NbHbIM METOAOM MCCIIEA0BaHMS MPU TpaBMe FooBbl U Mpy
BO3MOXHOCTW, @ TaKXKe MpU OTCYTCTBUW MPOTMBOMOKa3aHWM
LOJKHO BbIMOHATHCA BCEM MaLMEHTaM ¢ Mofo3peHneM Ha YMT.
370 MO3BOAMT NOAYYUTb JOMOSTHUTENTbHYH MHPOPMaLMIO 1 YTOY-
HUTb AMarHo3, a TakKe BEPHO BbIOpaTb NeyebHyH TaKTUKY.

CoBpeMeHHble cpeficTBa UHAMBMAYaNbHON BpoHe3aLUTI
MpeLoXPaHAIT OT BO3AEHCTBUA Pa3nuyHbIX (aKTOpPOB B3pbl-
Ba, B TOM YuCNe, BEPOATHO, U OT YAAPHOW B3PbIBHOW BOJTHBI,
UTO KOCBEHHO MOATBEPIKAAETCA OTCYTCTBUEM M3MEHEHWI MO
AaHHbIM MPT rofioBHOro Mosra.

TakuM 06pa3oM, K OCHOBHBIM KITMHUKO-MHCTPYMEHTaslb-
HbIM XapakTepucTukam fierkon YMT BcnepcTeue Bo3pei-
CTBUS YAAPHOM B3pbIBHOW BOJIHbI MOXHO OTHECTU bonee Bbi-
PaXEHHYK HEYCTOMYMBOCTb, HAXOLSALLYI0 CBOE OTPaXeEHMe
B CTabuNnoMeTpuyeckux nokasaTtenisax (B NepByw ouepesb
yBenuyenne ckopoctu OLLI), HapyLueHne KOrHUTUBHBIX QyHK-
LmiA (perynsaTopHbIX GYHKUMIA, BHUMaHUS, CKOPOCTU MbICAM-
TEeJIbHbIX NPOLLECCOB).

YMT BcnefcTue B3pbiBa ABASETCA BaXHbIM BOMPOCOM
BOEHHOI MeMLMHBI M UMEET BObLLIOE COLMaNbHO-3KOHOMU-
YecKoe 3HauyeHWe, KoTopoe 0bycnoBMBaeT HeobxoaMMOCTb
[anbHeiLIero U3ydeHns LaHHOW TeMbl 1S pa3paboTku onTu-
MabHOro anroput™a obcneoBaHmus NOLOOHBIX NaLMEHTOB.
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XapaKTepuMCTUKM HapyLueHWi CHa y UL, paboTaloLmx
B YCJIOBUSAX YNbTPaBbICOKUX LIMPOT APKTUYECKOIO
pervoHa, U BO3MOXXHOCTU UX HEMEeAUKAMEHTO3HOM

KOoppeKuuu B nepuoa nonsapHoro AHA
K.M. Haymos', 10.E. Py6uios', C.A. KysHewios?, A.B. {naHos?, K.A. Konmakosa'

! BoeHHo-MeavumHcKan akafemusl, CankT-Metep6ypr, Poccus;
2 MeamumHckas cnyxo6a CesepHoro ¢nora, CesepoMopck, Poccus

AHHOTALMSA

AktyanbHocTb. B HacTosLee BpeMa Habnopaetcs Bce 6onbLuee paclumMpeHne 30H MHTepecoB Poccun B ApkTuyeckoM peru-
OHe C YBeNMYeHWeM KOMMYeCTBa CeLmManmcToB pasfimMyHoro npoduns, paboTarowwmx B YCIOBUAX BbICOKWX U YNIbTPaBbICOKUX
LUMPOT Ha AJWUTENBHON OCHOBE. B 3TUX ycnoBumsx YenoBeK nofBepraeTcs NOCTOAHHOMY BO3[EMCTBUK HEraTMBHbIX GaKTOpoOB
CeBepa, OKa3blBalOLWMX BAMAHWE KaK Ha 3ddEKTUBHOCTL ero NpodeccuoHanbHOM AeATENBHOCTU, TaK U COCTOSHUE €ro 340-
poBbsi. HeratueHble (aKTOpbl HOCAT B TOM YMC/E W CE30HHBIA XapaKTep, CBA3aHHbIA C 0CODEHHOCTSMM U CMEHOI NepuoLoB
MonsipHbii feHb — [onspHas Houb. OAHUM M3 TakuX BaxkHbIX (DaKTOPOB ABNAIOTCA HApYLIEHMS CHA, OKa3blBalLiMe He-
raTuBHOe BiMSHME Ha 3D(EKTUBHOCTb NPOQECcCMOHANBHON AEATENbHOCTM, KPAaTKOCPOYHbE M LONITOCPOYHbIE U3MEHEHMS
B COCTOSHMM 3[,0p0BbS. BONBLIMHCTBO MCCnef0BaHMIA NMOCBALLEHO HAPYLIEHUSM CHA B YCNOBUAX BbICOKWX LUMPOT B NEpUof
lonspHon Houw.

Lienb: u3yyeHne ocobeHHOCTEN HapYLLIEHWIA CHA Y WL, paboTaloLwmX B YCNOBMSX YIbTPaBbICOKUX LUMPOT ApKTUYECKOr0 permoHa
B nepuof MonsipHoro AHA 1 pa3paboTka MeTOL0B X KOPPEKLMM.

Matepuanbl U MeToabl. B pamMKax peanusaumu Lenu uccnepoBanus beino obcnepgosaHo 208 venosek, paboTaiomx Bax-
TOBbIM METOZIOM Ha ocTpoBe 3eMns AneKcaHapbl apxunenara 3emnsa ®OpaHua-Mocuda B nepuog MonsipHoro aHs. Mccne-
A0BaHWe NPOBOAMUNIOCH MYTEM PACLUMPEHHOrO OMPOCa, 0 KayecTBe CHa W UCMOMb30BaHUEM OMPOCHUKA ANS OLIEHKM TAXKECTM
BecCOHHMLDbI U LWKanbl JHEBHOW COHIMBOCTMY.

Pe3synbTartsl. Mo pesynbrataM obcnefjoBaHUs XapaKTepHbIMU HApYLLEHUAMU CHa NS NepUoAa NONIAPHOIO AHS ABUNUCh TPy .-
HOCTU 3acbiNaHus U NOAJEPIKAHUA CHA (MOBEPXHOCTHBINA COH C YacTbiMKU NPOBYXAEHUAMM), paHHee NPoByKAEHUe, AHEBHas
(nocneobeneHHas) coHnmeocTb. lpu 3TOM BOMBLWIMHCTBO 06CNEAyeMbIX OTMEYann Ce30HHOCTb AaHHBIX Xanob, CBA3aHHYio
C NepUoAOM MOMAPHOro AHA. YCTaHOBEHO, YTO Haubosee BbIpaXKeHHbIe U CTOMKUE HapyLUEHUs CHa BbIABASIOTCA Y JUL, B Ne-
PUOA Mx npebbiBakus B ApkTuueckon 3oHe ¢ 1-ro no 3-i u nocne 10-ro rofa. BeisBneHbl hakTopbl, NoaaepuBatoLLme Hapy-
LWeHus cHa (coumanbHas 1 MHdopMaumMoHHas aenpuBaums (0TCyTCTBUE AOCTYNA K MHTEPHET-PecypcaM, orpaHuyeHHas CBA3b
C MaTepUKOM U T. M.); TMMOAMHAMUS; HEPEryNAPHbIA rpadmK CYTOUHBIX BaXT, HE0OXOAMMOCTb BbINOHEHWS [LOMOHUTESbHbIX
paboT; MOHOTOHHOCTb PaboThbl; BO3LENCTBUE HU3KUX TEMMEPATYP).

3aksioueHue. lpeanoxeHbl MeTobl HEMeANKAMEHTO3HON KOPPEKLMM, NOKa3aBLUME BbICOKYH 3Q(EKTUBHOCT.

KnioueBble cnoBa: ApKTIAKa; 3emns (DpaHua—VIocmd)a; MHCOMHUA; HapyLLeHNA CHa; I'IOJ1$IprII71 0eHb; YIbTPaBblCOKNE LLMPOTHI,
Kpaiuii Cesep.
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Characteristics of sleep disorders in persons
working in conditions of ultra-high latitudes

of Arctic region and possibility of their non-drug
correction during Polar Day
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Andrey V. Zhdanov?, Kristina A. Kolmakova'

! Military Medical Academy, Saint Petersburg, Russia;
2 Medical Service of the Northern Fleet, Severomorsk, Russia

ABSTRACT

BACKGROUND: Currently, there is an increasing expansion of Russia’s areas of interest in the Arctic region with an increase in
the number of specialists of various profiles working in high and ultra-high latitudes on a long-term basis. Modern technolo-
gies effectively solve the problems of improving everyday life, reducing the influence of negative factors of the North, which
makes it possible to increase the number of employees and expand the range of tasks they perform. At the same time, in these
conditions, a person is constantly exposed to negative factors of the North, which affect both the effectiveness of his profes-
sional activity and his state of health. Negative factors are also seasonal in nature, associated with the peculiarities and change
of the periods Polar Day — Polar Night. One of these important factors is sleep disorders, which have a negative impact on
the effectiveness of professional activities, short-term and long-term changes in health. Most studies have focused on sleep
disturbances in high latitude environments during the Polar Night period.

AIM: The aim of the work was to study the features of sleep disorders in people working in ultra-high latitudes of the Arctic
region during the Polar Day and to develop methods for their correction.

MATERIALS AND METHODS: As part of the goal of the study, 208 people working on a rotational basis on the island
of Alexandra Land of the Franz Josef Land archipelago during the Polar Day were examined. The study was conducted through
an extended survey on sleep quality and the use of a questionnaire to assess the severity of insomnia and the daytime sleepi-
ness scale.

RESULTS: According to the results of the examination, typical sleep disturbances for the polar day period were: difficulty fall-
ing asleep, difficulty maintaining sleep (superficial sleep with frequent awakenings), early awakening, daytime (afternoon)
sleepiness. At the same time, most of the subjects noted the seasonality of these complaints associated with the Polar Day
period. It was revealed that the most pronounced and persistent sleep disorders are detected in persons during their stay in the
Arctic zone from 1 to 3 years and after 10 years of work, which is associated in the first case with the formation of adaptation
mechanisms, in the second — with their exhaustion. Factors supporting sleep disorders were identified (social and information
deprivation (lack of access to Internet resources, limited communication with the mainland, etc.); physical inactivity; irregular
daily shift schedule, the need to perform additional work, monotony of work, exposure to low temperatures).

CONCLUSION: Non-drug correction methods have been proposed that have shown high efficacy.

Keywords: Arctic; Far North; Franz Josef Land; insomnia; Polar Day; sleep disorders; ultra-high latitudes.
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OPTHATTBHBIE MCCTTE[IOBARMA

AKTYAJIbHOCTb

3MeHeHns KnMara 1 pacLUMpeHne BO3MOXKHOCTei 0CBO-
eHus ADKTUYECKOW 30HbI, MPUCTANIBHOE BHUMaHWE CO CTOpO-
Hbl IpYruX CTPaH, OTKPbITO AEKIapUPYIOLLMX CBOW UHTEpECH
K 0CBOEHUIO KaK PecypcoB, TaK U IOTMCTUYECKUX MapLLPYTOB,
onpesensoT BaXHOCTb M HEODXOAMMOCTb OCBOEHMUS LaHHbIX
TEpPUTOpUIA, YT OTpakeHo B YKase [pesngeHTa Poccuickoit
®epnepaumv o1 26.10.2020 r. N2 645. 310 npegnonaraet yse-
JIMYEHMe KOJMYecTBa CMEeLMannucToB pasinyHoro npoduns,
paboTatolmx Ha JoArocpoyHoi ocHoe. CoBpeMeHHbIe Tex-
HOJIOTMM CTPOUTENBCTBA, UCMO/b30BaHWE COBPEMEHHBIX Ma-
TepuanoB 4151 NPOM3BOACTBA OAEX/bl U IKUMMPOBKN MEHSIOT
TPaAMLMOHHO CIOXMBLUMECS YCNOBUSA TpyLa B ApKTUYECKOM
PervoHe, NoBbILLAs BO3MOXHOCTU aBTOHOMHOTO NpebblBaHms
B YCJIOBUSAX BbICOKMX W YNIbTPaBbICOKMX LUMpoT. C fpyroii cTo-
POHbI, 3KCTPeMasbHbe MPUPOLHO-KIMMATUYECKUE YCIIOBUS,
HWU3KWI YPOBEHb Pa3BUTUA TPAHCMOPTHOW MHAPACTPYKTYpbI
(MonyuMBLUMIA Ha3BaHWE «TePpPOPM3M PacCTOSHUEM») ompe-
LensiT HeobXxoaMMOCTb Pa3BUTUS U YNYULLEHNS MeaULIMH-
CKOr0 COMPOBOX[JEHUS KaK XuTenel CeBepHbIX PervioHos,
TaK M NpUE3XUX CNEeLManuCcToB (TaK Ha3biBAaEMbIX MUMPaH-
T0B), paboTaloLWmx B 3TUX CNOXHBIX ycnoBusx. CTpouTenb-
CTBO YHUKANbHBIX XMIbIX KOMM/IEKCOB, NO3BONSAIOLLMX Opra-
HW30BaTb KOM(OPTHOE pa3MeLLeHne paboTHUKOB B YCIIOBUSX
MCKYCCTBEHHOTO MWUKPOK/IMATa, He TONbKO AAloT BO3MOXK-
HOCTb YBENIMYMBATbL KONIMYECTBO PaboTHMKOB Ha 00beKTax, Ho
W CyLLECTBEHHO MEHSIIOT MeXaHW3Mbl (OPMUPOBaAHMUS HOBbIX
LVHaMUYECKWX CTEPEOTUNOB B MpoLiecce afanTauuu Jioae
K ycnoBuaM ApKTuueckoi 3oHbl. K HacTosLLeMy BpeMeHu uc-
CcnefoBaTensM1 HakonneHo 6osbLLIOe KONMYECTBO faHHbIX 00
0cobeHHOCTAX BYHKLMOHUPOBaHUA B 3anonsipbe KaK KOpeH-
HbIX JXWUTeNeNn, TaK U Npuedux. B To e BpeMs NpaKTUYecKu
OTCYTCTBYHT [jaHHble 0 TeUYeHUM afanTaUMOHHbIX NPOLLeccoB
Y JUL, NPOXUBAIOLLMX 1 paboTaloLLMX B YCIIOBUSX YbTPaBbI-
COKMX LLMPOT C YHUKAJIbHBIMUA U arpeCCUBHBIMU B OTHOLLIEHUH
UesIOBEKa 3KOJOr0-KJIMMaTUHECKUMU YCIoBUSMM. M3yueHue
COCTOSIHWSA 3[,0POBbsl 3TUX JIL, NMO3BOJIUT HE TOJIbKO pacLun-
PUTb 3HaHWSA 0 DYHKLIMOHMPOBAHMM YENOBEYECKOr0 OpraHu3-
Ma B YCJIOBUAX Y/IbTPABbICOKUX LUMPOT, pa3paboTatb MeToApl
3 PEeKTUBHOI paHHEN AUArHOCTUKM 3abos1eBaHNIN PasINYHbIX
OpraHoB M cucTeM, Ho W chopMMpoBaTb MeToAbl X Npodu-
NaKTUKM 1 NofAepxanusa pabotocnocobHOCTW cneumranicToB
pasnuyHoro npoduns.

BaxHyto ponb B ajanTauMOHHbIX Mpoueccax urpawt
CTPYKTYpbl BEreTaTMBHOM HEpPBHOW cUCTEMBI, obecneuynBa-
towme 3QdEKTUBHOE NPOXOXKAEHWE aKKIMMaTu3aumu [1].
PaHHee BbisiBNIEHWE CpblBa afanTauui K KIMMaTUYECKUM
YCNOBMAM, TaK Ha3blBaeMOro Ae3afanTaLluoHHOro HeBpo3a,
MO3BOJIUT NPeLOTBPaTUTL CHIKEHUE 3P(EKTUBHON paboTo-
€nocobHOCTM Y CNeLManucToB pasnnyHoro Npoduns, a TakKe
pa3BuTMe 3abonieBaHuii B OTCPOYEHHON nepcrekTuBe. B Ka-
YecTBe OAHOr0 M3 MHTErpasbHbIX NMOKa3aTesel, XapaKTepu-
3ylowWwmx 3QGHEKTMBHOCTb M CTOMKOCTb afantauuu K ycno-
BMAM XU3HWU M paboTbl B YCIIOBMSX YNIbTPABBICOKMX LUMPOT,
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V138ecTua Poccuiickonm
BOCHHO-MEAVILIHCKON aKaaeMum

LenecoobpasHo paccMaTpuBaTh YCTOMUMBOCTb CUCTEMbI COH—
bonpcTBoBaHMe.

CoH sABNsETCA 0[JHOW U3 BaXKHEMLUMX NOTPebHOCTeN op-
raHusma. Ero perynspHocTb M KadyecTBo onpefensioT ad-
(eKTMBHOCTb paboTbl KaK OpraHoB M CHUCTEM OpraHM3Ma,
TaK M KOTHUTUBHbIX (YHKUMI. HapylleHus cHa, U B yacT-
HOCTM MHCOMHMS, OKa3blBalOT HEraTMBHOE BIUSIHME Ha CO-
CTOSHME 3[,0POBbA YEI0BEKA, Er0 coumanbHoe bnarononyume
n apdekTnBHocTb Tpyaa [2]. CTpyKTypa cHa TecHO cBfA3aHa
C GYHKUMAMM BEreTaTUBHOM HEPBHOM CUCTEMBI, @ €0 Hapy-
LUEHUS MPUBOJAT K HapyLIEHUSM B NOCNeAHei, NposBnsio-
LUMMCS KaK PaHHUMMU, TaK U OTCPOYEHHBIMU PEaKLIMAMM, KO-
TOpble B TOM YMC/e MOTYT HapyLaTb NpoLecchl ajantauum
K ycnoBuam ApKTuyeckoi 30Hbl [3]. BcTpeyaeMocTb MHCOM-
HUW B nonynsuuu oueHmBaeTcs B 9-15 %. bonbluoe 3Haye-
HWe UMeeT BblCOKas KOMOpOUAHOCTL MHCOMHMM C 3aboneBa-
HWUSIMK LLpYTUX OPraHoB W cucTeM. Tak, YacToTa ULLIEMUYECKOV
Done3Hu cepaLa y NaLMEHTOB C MHCOMHMeEN Bbile B 2 pa3a,
HeBponoruyeckux 3aboneBaHnii — B 4,6 pa3a [4]. bonbLuoe
3HayeHmre 3D EKTUBHOCTb CHA UMEET [l BOMHCKUX KOHTUH-
TEHTOB M OMepaTopoB, BbIMOSHAKLWMX paboTy no rubkomy
rpaduKy, 0CoOEHHO C Yepefj0BaHWUEM [HEBHbIX W HOYHbIX
CMeH, OrpaHW4YeHUsIMA NpPOLOSIKUTENBHOCTU CHa, WCMbl-
TbIBAKOLLMX MOBbILIEHHbIE (QU3NYECKUE M/UIKM NCUXMYECKME
Harpysku, pabotatolime B ycnosuax Bo3geiicTaus Hebnaro-
NPUATHBIX reod@u3nyecknx HaKTopoB OKpYKaloLLen Cpeabl.
Mpu 3TOM HE0bXOAMMO yuMTbIBaTb CE30HHOCTb, MOCKOMbKY
B MepuOLbl NOSPHOr0 AHSA W MONIAPHOM HOUM CTPYKTYpa Ha-
pyLeHuit byneT pasHas, uto Tpebyet 6oniee BHUMaTENBHOrO
U3y4eHWs 1 NOMUCKa METOJ0B KOPPEKLIMN.

Lles1e — BbISIBUTb OCHOBHbIE XapaKTePUCTUKM HapyLUEHMIA
CHa Yy Nnu, paboTatoLmx B YbTPaBbICOKUX LUMPOTax ApKTU-
UECKOro pervoHa B YCII0BUSX NONSIPHOro AHS, M paspaboTatb
MeTofbl UX HeMeAUKAMEHTO3HON KOpPeKLMM.

MATEPUAJIbl U METO/bI

06cnenoBaHo 208 YenoBeK, paboTaloLLMX BaxTOBbIM Me-
TOLOM Ha ocTpoBe 3emns AnekcaHipbl apxunenara 3emns
®paHua-Mocuda (3OU) B nepuog, ¢ Masi No UioHb (MONAPHbIN
LeHb). Bce obcneayeMble bbinn Myxckoro nona. CpepHuit
Bo3pacT — 30,7 + 6,8 net. Ctax pabotbl B ApKTUYECKOM pe-
rmoHe — ot 1 Mec a0 26 net. Cpok npebbiBaHMsA Ha OCTpOBE
Ha MomeHT ocMoTpa — oT 1 go 12 mec. [o pesynbratam
HEBPOJIOrMYECKOr0 0CMOTPa A0CTOBEPHbIX aHHbIX 33 OCTPYI0
HEBPOJIOrMYECKYH NaToNOTMI0 NOSTyYeHO He Bbino.

lpoBoamnack oueHKa anob Ha HapyweHnus cHa. [ins
OLEHKM U O0OBEKTUBM3ALMW HapyLUEHWH CHa WUCMO/b30Ba-
nuck wkanbl ISI v wkana connueoctn 3neopca. Lkana IS
(Insomnia Severity Index) — onpOCHUK 1S OLLEHKM TAKECTH
BeccoHHMLBI — COCTOMT M3 7 MyHKTOB, KOTOPblE OLEHMBa-
10T TAXKECTb HapyLLeHWs cHa 3a nocnegHue 2 Hepf. Kawapii
MYHKT OLEHUBAETCA No NATMBanNbHOM LWKane, a obLymi bann
YKa3bIBaeT Ha TawecTb 6eccoHHmMupbI. IS lWmpoko ucnonb3y-
eTCA B KJIMHUYECKUX WU WUCCIIE0BATENIbCKUX YUPEKAEHUSAX,
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MOCKONbKY ABMISETCA KPaTKUM U MPOCTbIM B NPUMEHEHUM
M MOXET NpefocTaBUTb LiEHHYI0 MHPOPMaLMo Ans AvarHo-
CTUKM W MIaHPOBAHWUSA JIEYEHUS.

LLkana nHeBHoM connmBocT 3nBopTa (Epworth Sleepiness
Scale, ESS) — Tecr, paspaboTaHHbiii B 1990 r. coMHon0roM
Murray Johns (MenbbypH, ABctpanus). MeToanka npuMeHsieT-
€S LS OLLEHKM HEBHOM COHMBOCTM U MO3BOJISIET NPOU3BECTH
ee bannoByto 06paboTKy, 06bEKTUBM3MPYS CTEMNEHD BbIPAXKEH-
HocTU. TakKe OHa MOXET ObiTb MCMOMb30BaHa NS OLEHKM
3 PEKTUBHOCTM JIeYEHNS Ype3MepHO JHEBHOW COHNIMBOCTM.
TecT cocTouT 13 8 NYHKTOB, KaX/bIi M3 KOTOPbIX Npeaaraet
obcriesyeMoMy OLIEHUTb BEPOSTHOCTb 3acbiMaHus B pasinyHbIX
MoBCeHEBHBIX CUTyaLMsX Mo 4-6ansbHoi LKane.

PE3YJIbTATbI

Bo Bpems obcnenoBaHMs 0CHOBHBIMM anobamm y o6-
Cnef0BaHHbIX JIL, ABNAINCH HApYLLEHWS CHa, CHUMKEHME Mo-
TMBaLMM K paboTe, pa3apaxKUTeNbHOCTb, OLLYLLIEHWE YNafKa
cun, 601b B LWEMHOM M NOSICHUYHO-KPECTL0BOM OTAeNe no-
3BOHOYHMKA. TakuM 06pasoM, MOXKHO BbIAENUTb Xanobbl,
CBA3aHHbIE C FMMOLMHAMUEN U XapaKTEPOM BbIMOJHAEMBIX
paboT B creuofexae, AMCrapMOHUYHBIMU MCUXOSOTMYe-
CKAMM peakuMsMU U BO3JENACTBMEM HEraTMBHbLIX (aKkTopoB
CeBepa. Cyns no pesynbrataM obcnefoBaHNs, XapaKTepHbI-
MW HapyLLUEeHUsIMU CHa AJ1S mepuofa NonisipHoro AHA 6binin
TPYLHOCTM 3acbiNaHnsa U NoaepKaHus cHa (MOBEPXHOCTHbIA
COH C yYacTbiMW NpobyxaeHusMuM), paHHee npobyxaeHue,
[HeBHas (nocneobefeHHas) COHNMBOCTb.

Mpu 3TOM B GONBLIMHCTBE CNyyaeB obcnefyeMble 0TMe-
YasM Ce30HHOCTb AaHHbIX }anob, CBA3aHHY C NEpPUOLOM
nonsipHoro aHs (tabn. 1).

Mo wWwKane oLeHKu TAxecTn 6eccoHHNULbI Bbinn Bbigene-
Hbl cnefyiowme rpynnbl: 6e3 kanob Ha coH (0-1 bann) —
42 yvenoseka (20,2 %); vMMetoLMe HeyAOBETBOPEHHOCTb
CHOM, HO He uMelowwne 6BeccoHHUubl (2—6 6amnoB) —
70 (33,6 %); ¢ cybknmHuyeckon beccoHHuuen (7 ban-
no) — 10 (4,8 %); uMeroLMX NOLNOPOroBY0 6ECCOHHULYY
(814 6annoB) — 62 (29,8 %); KNMHMYeCKy0 BeCCOHHMLY
(15-21 6ann) — 18 (8,6 %) 1 6 uenosek ¢ beccoHHULEN TH-
Xenou ctenexu (22 6anna u Bobiwe).

CpepHuin BospacT 0b6cnefoBaHHbIX rpynnbl 1, He UMeB-
LUMX XKanob Ha HapyLueHus cHa, coctaun 30 + 6,9 net. Crax
MpOXuBaHUA B APKTUYECKOW 30He cocTaun bonee 2 net
(7,04 +£2,10), m3 Hux cTax paboTbl Ha apxunenare

Tabnuua 1. XapakTepucTvKa anob Ha HapyLLeHMs CHa
Table 1. Characteristics of complaints about sleep disorders

Yanobbl %
TpyAHocTH € 3acbinaHnem 79,1
TpyAHOCTb NoaaepxKaHus cHa 62,3
PaHHee npobyxaeHue 58,4
JlHeBHas COHNMBOCTb 85,3
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30N — 1,9+ 0,9 ropa. Cpok HenpepbiBHOrO npebbiBaHuA
Ha 30U coctaBun 6,1 + 3,6 Mec. lpu oLeHKe AaHHOM rpynMbl
Mo LUKane JHEeBHOM COHNMBOCTM 3MBOpTa CpeaHuii bann co-
cTasun 4,2 + 2,6. B rpynny 2 Bowwsv fvua, NpeabaBssLUmMe
anobbl Ha TPYAHOCTY C 3acbinaHneM, YacTble NpobyxaeHUs
1 paHHee npobyxpaeHune. CpeaHWiA BO3pacT B 3TOW rpynne co-
ctaBun 29,7 + 6,4 net. Ctax npoxkmBaHms B ADKTUYECKOI 30He
Obln 0YeHb pasHbiM — oT 1 Mec Ao 33 net (8,4 + 8,1 neT).
Crax pabotbl Ha 30U — 1,9 + 1,6 ropa. Cpok HenpepbIBHOTO
npebbiBaHusa Ha 30U — ot 2 Hepn o 8 Mec (4,1 + 2,4 Mec).
Mpy oueHKe AaHHOW rpynnbl MO LKane AHEBHOW COHMBO-
cT1 InBopTa cpepHuii bann — 6,5 + 3,9. CpepHuii BospacT
0b6cnenoBaHHbIX B rpynne 3, MMEBLUMX CYOKIIMHUYECKYH
beccoHHuuy (7 bannoe no wkane ISI), — 33,8 £ 3,1 ner.
Crax npoxuBaHuA B ApKTuYeckoi 3oHe — oT 1 roga fo
13 net (6,0 £5,2 net), Ha 3ON — 2,6 + 1,1 ropa co cpo-
KOM HenpepbIBHOTO HaXOXAeHWA Ha ocTpoBe 6,6 + 1,5 Mec.
TaKkKe naumeHTbl B AaHHON rpynne UMeNn JHEBHYK COHM-
BocTb (6,8 + 3,1 6annos). CpeaHuin Bo3pacT obcnenoBaH-
HbIX JULL TPYNMbI 4, UMEBLUMX MOAMOPOroBylo 6eccoHHMLY
(8—14 6annos), — 30,8 + 7,3 net. Ctaxk npoxmBanus B Ap-
KTudeckom 30He — oT 1 po 41 rofa, Ha 30U — 3,1 + 1,8 roaa,
CPOK HenpepbiBHOro npedbiBaHus Ha 3O — 4,7 + 3,0 Mec.
Mpu oueHKe AaHHOW rpyNMbl MO LUKane AHEBHOM COHMUBO-
ct1 3nBopTa cpenHui bann — 7,0 + 3,2 6annos. CpepaHuii
Bo3pacT 0bcnefoBaHHbIX MWL, TPYNMbl 5 C KIMHUYECKOW
beccoHHmuei (15-21 6ann) — 30,2 + 7,8 net. Bpemsa npo-
XMBaHWA B ApKTuyeckoM permoHe — ot 1 roga ao 14 net
(5,5 + 4,2 net), pabotbl Ha 30N — 4,3 + 1,9 Mec, Henpe-
pbIBHOrO NpebbiBaHMA Ha ocTpoBe — 3,9 + 2,5 mMec. [laHHble
Mo LUKane JHeBHOW COHNMMBOCTM cocTaBunu 5,5 + 3,4 banna.
CpenHwii Bo3pacT B rpynne AuL, C TseNon 6eccoHHMLen
(rpynna 6) coctaun 29,5 + 9,1 nert. Mpu 3tom cTax pabo-
Tbl B ApkTnyeckon 3oHe — 0,75 + 0,3 ropa; ctax paborthl
Ha 30U — 0,6 + 0,5; HenpepbIBHOE BpeMs NpebbiBaHMs Ha
ocTpoBe — 2,5 + 0,7 mMec. OTaenbHO cneayet 0TMETUTb, YTO
B [,@HHOM rpynne Bbinn MuULa, POAMBLLMECS U NPOXMBABLUME
B cpeaHen nonoce PO u toxHee. Mo LWKane LHEBHOW COHM-
BOCTU 3HaueHus coctasuiu 11,7 £ 2,1 6anna (tabn. 2).

lpu onpoce OCHOBHBIMM MPUYMHAMM Pa3BUTUS HapyLue-
HWW CHa obcredyeMble yKasanu: npebbiBaHWe B YCNOBUAX
30U, HeperynspHbIN rpadyK CYTOYHBIX BaXT, HEOOXOAMMOCTb
BbIMOJIHEHUS [LOMOJHUTENbHBIX PaboT, MOHOTOHHOCTL pabo-
Tbl, OrPaHUYEHHOCTb COLMANbHOrO 0OLLEHNS U perynspHoii
CBAI3M C POLCTBEHHUKAMM.

B npouecce o0bcnenoBaHus bbin NpoBeAeH aHanM3 GakTo-
POB, KOTOpbIE MOTYT NPUBOAMTD K HAPYLUEHWAM CHa, C LieNbIo
BbISIB/IEHWSA NOTEHLMANBHO KOPPEKTUPYEMBIX Be3 1Cnonb30-
BaHMA MeJMKaMEeHTO3HbIX CPeACTB U pa3paboTku MeTonoB
ux Koppekumn. Cpeay HuX 6bimn cnefytoLme: HeloCTaTOuHOe
obecrieyeHne yCnOBWI CHa: HEAOCTAaTOYHOE 3aTEMHEHWE MO-
MELLieHNs, HeA,0CTaTOYHOE YBAXHEHWE BO3AyXa B CMalbHOM
MOMeLLEHUM, ITHEBHON COH B Nepuoz nocneobeseHHoro oT-
[OblIXa, 0COOEHHOCTM NOBEAEHMSA Nepes, CHOM, MO3JHMI NpueM
Ny, 0bLlas rMnoanHamms.
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OPTHATTBHBIE MCCTTEIOBAHMA Tom 43, N2 4, 2024 BOEHHO-MeVILMHCKOM aKaeMA
Tabnuua 2. XapaKTepucTvKa BblLeeHHbIX Fpynn
Table 2. Characteristics of the selected groups
lpynna 1 fpynna2 | Tpynna3 | lpynna4 | Tpynna5 | lpynnaé
XapaKTepucTuKa rpynnbi =42 n=70 n=10 = 62 h=18 n=b
CpepnHuii Bo3pacr, net 30£69 29764 338+31 308+73 302:78 295+9,1
CTax npouBaHus B APKTUYECKOM pervoHe, net 7,06£21 84281 6+52 126+11,1 55+42 075+03
Crax pabotbl Ha 30U, net 1,9+0,9 1.9+1,6 2611 31+£18  43+19 0605
Cpok HenpepbiBHOro NpebbiBaHns Ha 3OU, Mec 6,1+36 4124 66+15 47+3 39+25 2507
LLikana coHnuBocTv 3nBopTa, bannbl 42+26  65+39  68+3,1 70+£32 55+£34 11,721
Tabnuua 3. lNepepacnpeneneHue o6cnesoBaHHbIX IUL, B rpynnax
Table 3. Redistribution of examined persons in groups
lpynna 1 pynna 2 pynna 3 lpynna 4 [pynna 5 lpynna 6
XapaKTepucTiKa rpynnb h=77 n=73 n=19 =29 n=8 n=2
CpegHuii Bo3pacr, net 30,1+5,2 29764  328+3,1 27,6 +6,3 372+18 235+ 2,1
Crax npoxuBaHus B ApKTUYECKOM pervoHe, net 7,6 + 3,1 54+21 8,9+3,2 96 +4,1 13,2+1,2 0,4+0,.2
Crax pabotbl Ha 30U, net 1,5+0,7 17+1,3 1,6 £1,2 3117 2,1+1.2 0,3+0,2
Cpok HenpepbiBHOro NpebbiBaHus Ha 3OU, Mec 4,2+ 1,6 41 +2,4 67+25 57+3,1 72+21 0,3+0,2
LLikana coHnuBocTv 3nBopTa, bannbl 3,3+24 65+39 6,8 +3,1 6,0+33 4,3+24 12,1+ 1,1

B Liensx KoppeKuum MoLynupyeMbix hakTopos bbina pas-
paboTaHa nporpamMma 0by4eHusi NepcoHana BO3MOXKHOCTAM
ynyJweHus KadectBa cHa. 0bcnepyemble 6bimv pasgeneHbl
Ha 4 rpynnbl KaK C LieMbio YMeHbLUEHMs KONMYeCTBa YenoBeK
B OZHOW Tpynne Ans NOBbILIEHMS KayecTBa 0by4yeHus, Tak
M C LieNblo0 MaKCMManbHOro 0xBaTa 0bcnepyemblx, paboTato-
LUMX BaxTOBbIM MeToA0M. OByyeHre Npoxoauno B ABa 3Tana:
nepBbl TEOPETUYECKMIA, BO BPEMS KOTOPOro 0bcnepyemble
MnoNy4anu KpaTkue 3HaHUA O CHe, ero BaXKHOCTH, CTPYKType
W HeobXOAMMBIX YCNOBUSX ANs ero NofAepaHua (B vacT-
HoCTM, 0becrieyeHne ycnoBuid BAs CHa, JOCTAaTOYHOe 3aTe-
HeHWe U YBMAXKHEHWEe MOMELLEHUs, OrpaHUYeHne LHEBHOIO
CHa, NpaBuW/bHaA OpraH13aLus NoBefeHUs Neper CHoM, pe-
rynspHas Guanyeckas Harpyska). Bropoii atan — npaktu-
YECKWI, Ha KOTOPOM MPOBOAMNOCH 00yyeHUe obcnemLyeMbix
MPaKTUKe MbILLEYHOW penaKcaumm LI CHUKEHUS YPOBHS
aKTMBALWM, YCTPAHEHUS MbILIEYHOMO HaMpAXEHUS U HaBs3-
UMBBLIX MbICEN, MeLLaoLLMX 3ackinanuio. OueHka apdeKTmB-
HOCTU MPOBEAEHHOro 0bydYeHWs NpoBoamiach yepes 2 Hep
nocne Hayana obyuenus. Cyas no pesynbTtatam onpoca, 87 %
0CTaNnCb [OBOJIbHBI 06Y4EHUEM 1 MOATBEPANIM YYULLIEHME
KayecTBa CHa.

Bo Bcex obcnepyeMbix rpynnax 6bin noaydeH XopoLumi
pe3ysbTaT B BUE YMEeHbLUEHUs KonyecTBa 6anios no wuc-
Mosib3yeMbIM LKanaM (Tabn. 3).

OBCYXXAEHUE

CoH sBnseTCA Ba)HOM (PU3MONOrUYECKoi NoTpebHOCTLIo
OpraHuM3Ma, He TONIbKO obecreumBaiollen 3GQeKTUBHYIO
aKTUBHOCTb B Mepuof BOApCTBOBaHMS, HO M OKa3blBatoLLeld

DA https://doi.org/ 1017816/ rmmar636668

3aMeTHOE HeraTMBHOE BAMSHME Ha paboTocnocobHOCTL M 310-
POBbE NpY €ro HapyLLeHUsX. TaK, orpaHUYeHne CHa YXyaLlaeT
CNOCcOBHOCTM BLINOSIHEHNA (U3NYECKUX, A TaKKEe KOTHUTUB-
HbIX 3a[lay, YBENMYMBas KOJIMYECTBO OLUMOOK M HecHacTHbIX
cnyyaes [9, 6]. lToMUMo BbICTPbIX M3MEHEHW B NPOU3BOAM-
TeNIbHOCTM OrPaHUYEHHbIA COH UMEET MHOMKECTBO [10/IrOCPOY-
HbIX HEraTUBHbIX NOCNEACTBUIA AN PU3MONOrUYECKOTO M NCK-
XOJIOrMYeckoro 310poBbs [7]. Ousmonornyeckue npobremsl,
CBSI3aHHbIE C MA0XMM W/WM HEAOCTATOYHBIM CHOM Y BOEHHOC-
NyKaLUmX, BKIIKOHAIOT YXY/LIEHME CAMOOLLEHKM 06LLEero cocTo-
SHWA 3[40POBbSl, YBENIMYEHUE KONMYECTBA 0DOpaLLeHni 3a Me-
OMLMHCKON MOMOLLbI0 W TPYZLONOTEpH, YBENUYEHWE MHOEKCA
Macchl Tea 1 OKPYXXHOCTM TauK, YBESTMYEHNE KOHLIEHTpaLmm
BOCMaNUTENbHbIX OMOMapKEPOB, NOBbLILLEHWUE YACTOTbI MHPEK-
LIMOHHBIX 3ab0neBaHuiA M HapyLUEeHWe YrneBoaHOro 0bMeHa [8].
Kpome Toro, HakonneHHble JaHHbIE CBUAETENLCTBYHT O TOM,
4TO NpobneMbI CO CHOM YacTo MPeALIECTBYHT U YBEUYMBA-
10T PUCK Pa3BUTMSA MCUXONOTUYECKUX PaCcCTPOMCTB, BKIIOYas
MoCTTPaBMaTUYeCKOe CTPECCOBOE PAcCTPOWCTBO M AeNpeccuio
Cpeay BOMHCKMX KOHTUHreHToB [9]. Bce aTo onpepenset ak-
TYanbHOCTb U3YYeHWS! XapaKTEPUCTUK HapyLLEHWI CHa U onpe-
[eneHne BO3MOXHOCTEN UX KOPPEKLMM.

HapyLueHus cHa y nnu, paboTalowmx B YCNOBUSAX YibTpa-
BbICOKMX LUMPOT ApPKTMYECKOr0 PermoHa, UMeKT Ce30HHbIN
XapaKkTep, OnpejeneHHbIi KnuMaTopuanyeckummn dakto-
paMu, BepOSATHO, CBA3AHHBIMU C HapYLLEHUSMU LMPKaAHbIX
PUTMOB M PasBUTUEM HECOOTBETCTBMA MEXY LMPKALHbIMM
W COUManbHBIMU PUTMaMK (TaK HasbiBaeMbIA COLMASbHBIN
JoKeTnar).

JT0 COOTHOCUTCA C OOLLENpUHATBIMU NpeAcTaBe-
HUSMU O HaNUYMM CE30HHBLIX XPOHOTWUMOB, CBA3AHHLIX
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C [eCMHXPOHM3aLMe MeXay OKpYXatoLumu YCIoBUAMM
W UMPKaZHBIMWA PUTMAMM OpraHW3Ma B YCNOBUAX MOMSPHbIX
WwupoT. Ha HacTosLee BpeMs UCCeA0BaHNUA N0 OLEHKe Ha-
PYLUEHMIA CHA B YCNOBUAX YNbTPABLICOKMX LIMPOT He npo-
BOAM/NCb, @ OONBLUMHCTBO UCCE0BaHUA B BbICOKUX LUK-
poTax OpMEHTMPOBaHbI Ha M3yyeHue (aKTOpOB MONSAPHOIA
Houw.

B npouecce pabotbl 6binn onpefeneHsl 0CHOBHbIE (aK-
TOPbI, CNOCOBCTBYIOLLME Pa3BUTMIO HAPYLLEHUIA CHA, KOTOPbIE
MOXHO pa3fenuTb Ha NMOTEHLMaNbHO KOPPEKTUPYEMbIE 1 He-
KoppeKTupyeMble. OCHOBHbIMM HEKOPPEKTUPYEMBIMM (haKTo-
pamu SBNSIOTCS: BO3AENCTBME KOMMJEKCa HeraTuBHbIX hakK-
TopoB CeBepa, 0CODEHHOCTH XapaKTepa paboThl (Puanyeckuii
TPYL Ha Ynuue), CYTOUYHble AEXYPCTBA, MOHOTOHHOCTb, CO-
LnanbHas aenpuBaums. B To e BpeMs cyLLecTBYeT BO3MOX-
HOCTb BAIMSHWA Ha MOTEHLMANbHO KOPPEKTUPYEMbIE QaKTopbl,
TaKkue KaKk MMHUMW3aLMA BO3AENHCTBUA HA PabOTHUKOB HUM3-
KUX TeMnepartyp, perynspHoe nuTaH1e cornacHo pacrnopsaKy
BHSI, PerynsipHble 3aHATUS CMOPTOM, OpraHM3aums yCoBuiA
ANs cHa (3aTeHeHWe, yBNAXHEHME ChasbHbIX MOMELLEHU
1 Np.), UCMOMb30BaHMe penakcauuoHHbIX METOAMK.

Ocobo ys3B1MbIMY Fpynnamu B pa3BUTUM HapYLLEHWIA CHa
ABNAOTCA MLA, NpUOBIBLLME B 30HY YNLTPABbICOKWX LUMPOT
6e3 nepuona afanTaumu B YCNOBUAX KOHTUHEHTANbHON 30HbI
ApKTuKY, 1 MMua, NpoxmBLLME B APKTUYECKOM pervoHe 60-
nee 10 net. 370 MOXeT bbITb CBA3aHO € 0COBEHHOCTAMY One-
paTWBHOW afanTauuu B MEPBOM Ciyyae U nepexoga cTapum
YCTOWYMBOI afanTaumn B CTaAMI0 HEYCTOMYMBOM afanTaLum
BO BTOPOM CNyyae. XapaKTepHas [Ji BCeX rpynn TeHLEeHLMS
K AHEBHOW COHNMBOCTM Haubonee BEPOSATHO CBSA3aHa C pe-
MMOM paboTbl — HanuMuMeM nepuopa nocneobeseHHoOro
oTAbixa.

KoMnneKcHbIi NoaXo4 K HEMeAMKAMEHTO3HOW KOPpeK-
UMM HapyLLEHWH CHa MoKasan cBO 3PHEKTUBHOCTL M No-
3BOJIUN BbIGENNTb JIUL, HYXAAIOLLMXCA B yrybneHHoM Meau-
LMHCKOW obcnesjoBaHMM, B TOM YMCTE C LIeSIb0 Ha3HaYeHus
(apMaKoIoryecKux cpeacTs.

3AKJIKYEHUE

MosCc yNbTpaBbICOKMX LWIMPOT APKTUYECKOro peruoHa se-
NAETCA 30HOW BbICOKOW AUCKOMMOPTHOCTU NSt NpebbiBaHMS
YesioBeKa B CUITY Hannuus HoMbLLOT0 KOIMYECTBa HEKOPPEK-
TUpYyeMbIX hu3ndeckux paxkTopoB. CoBpeMeHHbIE TEXHOMOTMM
3hdEeKTUBHO peLUatoT 3afauu No yiyuLleHuo bbita, yMeHb-
LIEHMI0 BNIUSIHUS HeraTuBHbIX akTopoB CeBepa, yto no-
3BOJIAET YBENMYMBATL KOIMYECTBO paboTatolimx nuL 1 pac-
LUMPATb CMEKTP BbIMNOHAEMbIX UMM 3ajay. MeaumumHcKoe
COMpOBOXAeHWe paboTallmx B NOSCe BbICOKUX W YrbTpa-
BbICOKMX LLIMPOT AOJIKHO BbITh HaNpaBneHo Ha NPodUAaKTUKy
HapyLUEeHMI MPOLLeCcCcoB afanTaLuy ¢ LeSbio MUHAMM3aLMK
PUCKOB BO3MOKHOTO YXYALLIEHWUS 30,0POBbSI.

HapyLueHus cHa B ycnoBusX NONSPHOTO AHS SBNIAETCA aK-
TyasnbHOW NpobneMon Ansa paboTaroLmx B paiioHe ynbTpaBbl-
COKMX LUMPOT, @ y4uTbIBas PUCKU UX BIIMSHUS Ha COCTOSIHUE
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300p0oBbs M 3QPEKTUBHOCTL BLIMNOSHAEMBIX 3a4a4, Tpebyet
aKTUBHOM paboTbl N0 UX BbISBIIEHUIO.

BbicoKyld 3 (heKTUBHOCTb B KOPPEKLMM HapyLIeHWH
CHa MOKa3a/lM KOMMJIEKCHbIE HEMeJMKaMEHTO3HbIe MeTo-
OVKW, TO3BONSIOLLME He TONbKO YMEHbLIMTb YacToTy Ha-
PYLUEHWI CHA, HO U BbILENUTL UL CO CTOMKMUM HapyLLEHU-
fIMW, KOTOPbIM MOKa3aHO [OMOJHUTENbHOE MeIMLMHCKOe
obcnefoBaHme.

AONOJIHUTENBbHAA UHOOPMALUA

Bknap aBtopoB. K.M. HaymoB — KoHuenuusa v ousaiH uc-
CnefoBaHus, 063op nuTepatypbl, cbop M o0bpaboTka MaTepuanos,
HanucaHue u pefaktupoBaHue Tekcrta; H0.E. PybuoB — aumsaiH
uccnefoBaHus, 063op nutepatypsl, cbop u obpabotka MaTepua-
0B, HanucaHue 1 pefakTupoBaHue Tekcta; C.A. Ky3HeloB — KoH-
Lenuus M Bu3aiiH 1ccrefoBaHus, BHeCEHWe QUHANbHbBIX MPaBoK;
A.B. paHoB — KoHLenuma v AuM3aniH UccnefoBaHUs, BHeCeHUe
¢uHanbHbIx npaBok; K.A. KonmakoBa — 0bpaboTka Matepuanos,
aHanu3 noMyyeHHbIX AaHHbIX, 0030p nuTepatypbl. Bce aBTopbI
BHEC/IM CYyLLeCTBEHHbIN BKaZ B pa3paboTKy KOHLenuuu, npoee-
[EeHWe 1CCNef0BaHNA W NOATOTOBKY CTaTbi, MPOYIM M 0406pum
(uHanbHylo Bepcuio nepes, nybnmKaume.

KoHdnukT nHTepecos. ABTOpbI 3a8BNIAIOT 00 OTCYTCTBUM KOH-
(GNMKTa MHTEpeCoB.

JTnyeckas 3kcneptusa. Bce uccnepoBaHWs npoBefeHbl
¢ cobniofeHnem TpeboBaHuii 61OMeANLIMHON ITUKM.

®uHaHcupoBaHue. [lonckoBo-aHanuTUYecKas pabota npose-
[eHa Ha NM4YHble CpeSiCTBa aBTOPCKOrO KOJIEKTUBA.
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ABSTRACT

BACKGROUND: Blood-sucking mosquitoes are carriers of many human vector-borne diseases caused by viruses, bacteria,
protozoa and helminths. There are the results of entomological studies of the Joint Russian-Vietnamese Tropical Research and
Technology Center.

AIM: is to study the generic and species composition of mosquitoes in South Vietnam before the rainy season, when mosquito
activity is low.

MATERIALS AND METHODS: The collection of arthropods was carried out from May 12 to 26, 2024 in two regions of South
Vietnam: the coastal mangrove reserve in the Can Gio area of Ho Chi Minh City, as well as in the Bu Gia Map Reserve of Binh
Phuoc province. Imago was collected by exhusters “on themselves” and from feeders, entomological nets from plants, as well
as inside and outside residential and outbuildings. The larvae were collected by filtering water samples from natural and arti-
ficial reservoirs where mosquitoes lay eggs. Arthropods were identified by morphological features.

RESULTS: The analysis of the collected material in two regions of South Vietnam showed that before the rainy season, mos-
quitoes of the genus Culex predominate 90.7%, mosquitoes of the genus Anapheles and Aedes account for 6.1% and 3.2%,
respectively.

CONCLUSION: Thus, in South Vietnam, at the end of the “dry season”, mosquitoes of the genus Culex predominate, adapted to
development in conditions of reduced breeding sites. The study of the mechanisms of functioning of parasitic systems involving
blood-sucking mosquitoes requires further research with the expansion of the research area. It is advisable to conduct ento-
mological monitoring in various landscape and climatic zones during different periods of the epidemic season.

Keywords: Aedes; Anopheles; blood-sucking mosquitoes; Culex; Culicidae; Malaria; South Vietnam.
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Komapel (Diptera: Culicidae) — nepeHocuukm
TpaHCMUCCUBHbIX UHPeKuun B HDxHoM BbeTHaMme
(MaTepuanbl BeceHHeit akcnepuumm 2024 r.)

P.B. T'yakos', A.W. Conosbes', K.B. Koznos', [1.B. OBunHHmkos', 0.B. Manbuies', B.C. Cykaues',
A.P. Apiokos', A.B. PomaHeHo', A.W. Pakun', JTbioHr Txn Mo?, Hryew Ban Txanb Ham?,
Yan Ban Yblonr?, Hryex Bax Xven?, ®aH BaH bue?

! BoeHHo-MeanuMHCKas aKaaemus, CaHkT-Tetepbypr, Poccus;
2 |0Hoe oT/esIeHMe COBMECTHOro Poccuiicko-BeeTHaMcKoro Tponm4eckoro HayyHo-MCCre10BaTeNbCKOro M TEXHOMIOMMUECKOro LieHTPa, XOLWMMIH, BbeTHaM;
% HaumonanbHbii napk By 3a Man, nposuHums Bukb Oblok, BeeTHaM

AHHOTALMSA

AxrtyanbHocTb. KpoBococyluue KoMapbl SIBMSIIOTCA MEPEHOCYMKAMM MHOXECTBA TPAHCMUCCUBHBIX 3ab0MieBaHUiA YeNoBEKa,
BbI3bIBAEMbIX BUpycaMM, baKTepusMM, NpOCTEALMMU U renbMUHTaMU. [lpefcTaBneHbl pesynbTaTbl 3HTOMOSIOMUYECKUX UC-
C/eL0BaHWi, NPOBOAMMBIX B COOTBETCTBUM C NaHOM paboTbl CoBMECTHOr0 POCCMIACKO-BLETHAMCKOrO TPOMMYECKOr0 Hay4YHO-
MCCneLoBaTeNbCKOro U TEXHONOMMYECKOr0 LieHTpa.

Lienb: npenBapuTenbHas oLeHKa CTPYKTYpbl pPO40BOr0 COCTaBa NEPEHOCHMKOB Hanbonee aKTyabHbIX M COLMABHO 3HAUYUMBIX
TPaHCMUCCUBHBIX UHEKLMA Ha TeppuTopui HDxHoro BoeTHaMa B Nepuoj, HU3KOW aKTUBHOCTM KOMapoB, NPeALLecTBOBaBLUNM
CE30HY JOXKIeN.

Matepuanbl n Metogpbl. Coop uneHncToHorux nposoguncsa B nepuog ¢ 12 no 26 Masa 2024 r. B aByx permoHax HxHoro
BbeTHaMa: npubpexxHbIii BrocdepHbI 3anoBeAHUK MaHrpoBbIX 3apocniei B paiioHe KaH 3bo (Can Gio) ropoga XoLMMUH,
a TaKKe TeppuTopus 3anoBeaHuKka by 3a Man (Bu Gia Map) nposuHumm buHb @eiok (Binh Phuoc). Otnos uMaro kposococy-
LUMX IBYKPbIbIX MPOBOAIICA MPU NOMOLLM 3KCTayCTEpPOB MeTOLOM «cbopa Ha cebex 1 ¢ MPOKopMUTENEN, C UCMONIb30BaHUEM
3HTOMOJIOMMYECKMX CAaYKOB C PacTEHWUH, a TaKIKe C BHYTPEHHUX M BHELLHMX MOBEPXHOCTEN HUIbIX M X03SMCTBEHHBIX MOCTPOEK.
MpeuMaruHanbHble cTagun cobupanuch nyTeM dunbTpaumu Npob Bofbl U3 eCTECTBEHHBIX M UCKYCCTBEHHBIX BOLOEMOB, NpU-
rOAHbIX Ans Bbinioga KoMapoB. NaeHTUdUKaLMIO UNEHCTOHOTUX NPOBOAUAM MO MOPDONOTMYECKUM NPU3HAKAM.
Pe3ynbTatbl. AHanus cobpaHHoro Matepuana B AByx pervoHax HxHoro BbeTHaMa nokasan, Yto nepes HavyanoM [0XAAM-
BOr0 Ce30Ha CPean KOMapoB — MepeHOCYMKOB Bo3byauTenel TpaHCMUCCUBHBIX 3aboneBaHni npeobnaaaroT Komapbl posa
Culex 90,7 %, Ha ponio KomapoB poaoB Anopheles v Aedes npuxogutcs 6,1 n 3,2 % cOOTBETCTBEHHO.

3akuioyeHmne. TakvM 00pa3oM, aHanM3 NoslyYeHHbIX JaHHbIX MOXET CBMAETENbCTBOBATb O TOM, YTO B pervoHax HxkHoro
BbeTHaMa BMA0BOM COCTaB NEPEHOCUMKOB Ha UCXO[e CYXOro Ce30Ha XxapaKTepusyetcs npeobnafaHneM KoMapoB poga Culex,
aflanTUPOBaHHbIX K Pa3BUTMIO U COXPAHEHWIO YUCIIEHHOCTM B YCITOBUAX COKPALLEHMS MECT, MPUroAHbIX Ang Bbinioga. Msyye-
HWe MeXaHW3MoB (YHKLMOHMPOBaHMSA Napa3nTapHbIX CUCTEM C y4acTUEM KPOBOCOCYLLMX KOMapoB TpebyeT fanbHeMLImx uc-
Cnefl0BaHui C pacLuMpeHneM ux 3oHbl. LienecoobpasHo npoBegeHne 3HTOMOOTMYECKOr0 MOHUTOPUHIA B Pa3/IUYHbIX JlaHA-
WadTHO-KIIMMaTMYECKUX 30HaX C Y4ETOM HenpepbiBHOrO Ce30Ha nepefayn BosbyauTtenei TpaHCMUCCUBHBIX 3aboneBaHNi.

Kniouesble cnoBa: Aedes; Anopheles; Culex; Culicidae; kpoBococyLwime KoMapbl; Manapus; H0xHbiin BoeTHaMm.
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BACKGROUND

Mosquitoes are widespread dipterous insects of the
family Culicidae, with over 3,500 species [1]. Adult mos-
quitoes have one pair of wings, three pairs of legs, one
pair of antennas, feelers, a narrow segmented abdomen,
and piercing-sucking mouthparts. Mosquitoes are insects
with holometabolous development, which includes the
egg, larva, pupa, and imago stages. Females need pro-
tein for the eggs to develop, which they receive through
blood sucking from mammals, birds, reptiles, amphi-
bians, and other animals [1, 2].

Bloodsucking mosquitoes are carriers of numerous
vector-borne human diseases caused by viruses, bacte-
ria, protozoa, and parasitic worms [3]. The main groups
of mosquitoes differ by the ability to transmit specific
pathogens. For example, mosquitoes of the genus Ano-
pheles are specific vectors for malaria, wuchereriasis,
Malayan filariasis, and o’nyong-nyong fever pathogens.
Mosquitoes of the genus Aedes are vectors for dengue
fever, chikungunya, Zika, Rift Valley fever, and yellow
fever viruses, as well as other tropical disease patho-
gens. Mosquitoes of the genus Culex play a critical
role in the transmission of socially significant diseases
such as Japanese encephalitis and West Nile fever [4].
Mosquito-transmitted diseases have a broad nosorange,
with tropical and subtropical regions being hyperendemic
for some of these dangerous infections [5]. According
to the World Health Organization (WHO), approximately
219 million cases of malaria are reported globally each
year, with more than 445 thousand fatal outcomes.
The annual incidence of dengue fever is 96 million cases,
with approximately 40 thousand fatal outcomes [6]. There
are no vaccines against the majority of mosquito-trans-
mitted diseases. Thus, vector control is one of the most
important measures of vector-borne disease control [7].

Vietnam is a tropical country in Southeast Asia with a
high risk of mosquito-transmitted diseases [8]. Despite
extensive malaria control measures, the disease has
not been fully eliminated in Vietnam. According to the
WHO Regional Office for the Western Pacific, Vietnam is
currently one of seven countries (Australia, Cambodia,
China, Laos, Malaysia, Singapore, and Vietnam) with the
highest incidence of dengue fever. According to the Mi-
nistry of Health of Vietnam, the incidence of dengue fe-
ver in 2023 was 171,585 cases, with 42 fatal outcomes;
in 2022, the incidence was 382,458 cases, with 115 fatal
outcomes. In the first quarter of 2024, there were ap-
proximately 16 thousand patients with dengue fever, with
one fatal outcome.

This study was performed in accordance with the
research plan of the Joint Russian-Vietnamese Tropi-
cal Research and Technological Center, as part of the
projects “Phase-related (seasonal) genetic changes in
Plasmodium falciparum virulence and drug resistance
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in the body of vectors: mosquitoes of the genus Ano-
pheles” and “Functional patterns of biological systems
involving flaviviruses in Southeast Asia.” During the first
stage of the research, it was planned to visit vector-
borne infection centers in Vietnam and collect blood-
sucking vector samples. The study provided for testing
the methods of collection, storage, and morphological
identification of insects for biological sample preparation
for subsequent molecular genetic testing.

Study aim: To perform a preliminary assessment of
the genus and species composition of vectors for the
most relevant socially significant vector-borne infections
in Southern Vietnam during the low mosquito activity pe-
riod preceding the wet season.

MATERIALS AND METHODS

The insects were collected on May 12-26, 2024, by
a joint research team, which included researchers from
the Military Medical Academy and the Southern Depart-
ment of the Russian-Vietnamese Tropical Research and
Technological Center (Table 2; Figure 1, a). The studies
were performed in two regions of Southern Vietnam.
The first study region was Can Gio district (Ho Chi Minh
City, 10°27'17.588"N 106°53'30.669""E). The district
is located in a coastal lowland, at the mouth of the
Saigon and Dong Nai rivers, within the Can Gio Mangrove
Biosphere Reserve. Mosquito breeding areas and adult
insect habitats around the Tropical Center station were
examined (Figure 1, b, c). The insects were collected
from coastal flooded mangrove forests, artificial water
bodies (irrigation canals, mollusc hatcheries), residential
and household buildings (houses, barns, etc.), and natu-
ral and artificial fresh rainwater reservoirs.

The second study region was the Bu Gia Map Na-
tional Park and the neighboring settlement in the Bu Gia
Map district of the Binh Phuoc province (12°5'22.878"N
107°9'26.866"E, 310 m above sea level). Hillside wood-
lands with rivers and small lakes, as well as infrequent
single-story buildings with various water tanks and
surrounding rubber tree plantations, were examined
(Figure 1, d). The settlement is likewise largely made
up of single-story houses with household buildings and
water collection and storage tanks. Some residents keep
livestock and poultry (buffalos, pigs, chickens).

Adult mosquitoes were collected outdoors in the eve-
ning, during their peak bloodsucking activity, using small
nets with a diameter of 20 cm. Moreover, the insects
were collected from hosts using exhausters, which were
also used to remove adult insects from nets (Figure 2, a).
To collect flying mosquitoes, ultraviolet light traps were
installed overnight near livestock barns and residential
buildings (Figure 2, b). Endophagous mosquitoes in resi-
dential buildings were collected from windows using an
exhauster and a special killing bottle.
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Fig. 1. Places of collection of vectors and malarial landscapes; a — district of mosquito collection: 1 — Can Gio, coastal district of Ho Chi
Minh City; 2 — Bu Gia Map district, Binh Phuoc province; b — agricultural irrigation channels, Kang Zyo; ¢ — flooded mangrove forests
of the coast; d — hilly area with a river network, Uezd Bu Za Map

Puc. 1. Mecta npoBeseHus cbopa NepeHOCUMKOB U MansipuoreHHble naHawadTsl; @ — palioHbl cbopa koMapos: 1 — KaH 3bo (Can Gio),
npubpexHbIii paiioH ropoaa Xowmmud; 2 — yesn by 3a Man (Bu Gia Map), npoBuHums BuHb ®blok (Binh Phuoc); b — cenbckoxo3sii-
CTBEHHble OpocuTeNbHble KaHanbl, KaH 3b0; ¢ — 3aTonnseMble MaHrpoBble fieca nobepebs; d — XONMUCTLIN PaiioH C PeYHOIA CeTbio,
Ye3p by 3a Man

Table 1. Characteristics of the entomological studies carried out and the volume of activities carried out
Tabnuua 1. XapakTepucTuKa NpoBeeHHbIX 3HTOMOJIOMMYECKUX UCCIEA0BAHUA M 06eM BbINOSHEHHLIX MEPONPUATHIA

Study methods and procedures Can Gio Bu Gia Map
Determination of the species composition 887 185
of malaria mosquitoes
Determination of the daily activity pattern of malaria mosquitoes 25 19
by human landing catches
Examination of control daytime rest sites of malaria mosquitoes 25 9
Assessment of the number of vectors in military camps 54 36
Examination of anophelogenous water bodies 46 12

Female mosquitoes were collected from daytime rest
sites on the walls and ceilings of residential and house-
hold buildings, as well as from plants near the houses.

Larvae were collected from nearby natural and artifi-
cial water bodies suitable for mosquito breeding (swamps
in mangrove forests, tree hollows, puddles, irrigation ca-
nals, mollusc hatcheries, rainwater reservoirs, discarded
containers filled with water, etc.) (Figure 3, a). Mobile
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larvae were collected using a ladle; any extra water was
filtered through a sieve (Figure 3, b). The collected lar-
vae were placed in 20-50 mL transport containers with
a small amount of water.

Mosquitos caught with exhausters and traps were
treated with ethyl acetate. Following suffocation, im-
mobilized insects were placed on a light surface or in
a small container for sorting (Figure 4, a).
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Fig. 2. Methods of collecting imago: a — catching using exhausters and nets; b — light ultraviolet trap
Puc. 2. MeToabl cbopa MMaro: @ — OTJIOB C UCMOJIb30BaHWEM 3KCTayCTepoB W CaukoB; b — cBeToBas yibTpacdroNeToBas J0ByLLKA

a b

Fig. 3. Collection of mosquito larvae: @ — artificial house pond
with larvae; b — use of a ladle and strainer to filter water with
larvae from a house well

Puc. 3. Cbop SIMYMHOK KOMapOB: @ — WCKYCCTBEHHbIW Npu-
LOMOBOW BOLOEM C JIMYUHKaMW; b — ucnonb3oBaHMe KOBLUA
M cuTeYKa AN GUAbTpaLMM BoAbl C IMYMHKAMM U3 MPULOMOBOTO
Konopaua

To preserve the morphological characteristics dur-
ing sorting, special entomological tools (tweezers,
preparation needles, etc.) were used. The selected in-
sects were placed into special boxes with a cotton wool
layer. Samples intended for subsequent molecular ge-
netic testing were preserved in test tubes with 70%
ethanol. The larvae were preserved in alcohol (Figure
4, b). Entomological magnifiers 10x and 20x were used
to identify mosquitos in the field. Standard methods
were used to identify the genus based on morphological
characteristics.

RESULTS AND DISCUSSION

The research team collected bloodsucking mosqui-
toes on May 15-18, 2024, in the coastal district Can Gio

DOI: https://doiorg/ 10.17816/ rmmar637084

Fig. 4. Morphological identification and storage of collected mate-
rial: @ — pickling of captured imagoes with ethyl acetate with sub-
sequent identification; b — sorting and marking of collected larvae
Puc. 4. Mopdonornyeckas uoeHTMdMKaLMA U XpaHeHWe cobpaH-
HOro MaTepuana: @ — 3aMapuBaH1e 3TUNALLeTaToM OT/IOBMEHHbIX
“Maro ¢ nocnepytLLei MaeHTUdUKaLmeit; b — copTpoBKa u Map-
KMPOBKa COBPaHHbIX JIMYNHOK

(Figure 5, a—d). Table 2 shows the current genus compo-
sition of mosquitoes.

Adult insects accounted for 54.6% of all collected
mosquitoes. Culex was the most common genus (76.7%),
followed by Anopheles (19.1%) and Aedes (4.2%). Aedes
larvae were not found, while Culex larvae were the most
commonly detected. Mosquitoes of the genus Anopheles
at various development stages were most likely more
prevalent than Aedes (11.4% vs. 2.3%) due to the great-
est number of suitable breeding areas in the examined
region.

In total, 736 samples were collected over four days in
the Bu Gia Map National Park and the neighboring settle-
ment (Figure 6, a—f; Table 3).

Unlike the first region, there were no significant dif-
ferences in the proportion of collected insects between
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c

Fig. 5. Survey of residential buildings in the Can Gio area: @ — collection of larvae from rainwater tanks; b — survey of areas with
standing water; ¢ — adults during the day; d — plants in the local area with mosquitoes on the leaves

Puc. 5. 06cnenoBaHue xunbix 4omoB B paiioHe KaH 3bo (Can Gio): @ — cbop NMUMHOK 13 pe3epByapoB C JOXAeBON BOAOH; b — obcne-
[L0BaHMe MecT CO CTosYel BOLOM; C — UMaro Ha AAHeBKe; d — pacTeHus Ha NpUAOMOBOI TEPPUTOPUM C KOMapaMm Ha JIUCTBe

Table 2. Distribution of vector mosquitoes collected in the coastal area of Kan Zyo by genera and stages of development
Tabnuua 2. PacnpeseneHne KOMapoB-NePeHOCYNKOB, COBPaHHbIX B NpuBpexHOM paitoHe KaH 3b0 No poaaM 1 CTaansM passutis

Mosquito development Collected mosquitoes by

Mosquito genera

stages development stage Culex Anopheles Aedes
Imago 283/54.6% 217/76.7% 54/19.1% 12/4.2%
Larva 236/45.4% 231/97.8% 5/2.2% -
Total 519/100% 448/86.3% 59/11.4% 12/2.3%
Table 3. Distribution of vector mosquitoes collected in Bu County for Map by birth and stage of development
Tabnuua 3. PacnpeseneHune KoMapoB-nepeHoCHMKOB, cobpaHHbIx B ye3ae by 3a Man, no pogam 1 ctagusaM passuTus
Mosquito development Collected mosquitoes by Mosquito genera
stages development stage Culex Anopheles Aedes
Imago 463/62.9% 423/91.6% 12/2.6% 28/6.0%
Larva 273/37.1% 267/91.8% 6/2.2% -
Total 736/100% 690/93.8% 18/2.4% 28/3.8%

Anopheles and Aedes (2.4% vs. 3.8%), with Culex being
the most prevalent genus (93.8%).

The analysis of materials collected in two regions of
Southern Vietnam revealed that mosquitoes of the ge-
nus Culex were the most prevalent carriers of vector-
borne disease pathogens (90.7%) before the start of the
wet season, while Anopheles and Aedes accounted for
6.1% and 3.2%, respectively (Table 4). The proportion

DOI: https://doiorg/ 10.17816/ rmmar637084

of mosquitoes of the genera Anopheles and Aedes will
probably increase when the high-intensity transmission
season begins.

However, it should be noted that our data only cover
a limited period of the epidemic season. Thus, they do
not represent the annual genus and species composi-
tion distribution of mosquitoes transmitting vector-borne
infections.
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Fig. 6. Survey of residential buildings in the Bu Gia Map Nature Reserve and the adjacent commune: a — collection of mosqui-
toes in houses in the reserve; b — study of a tree hollow with stagnant water; ¢ — buffaloes that feed blood-sucking mosquitoes;
d — collection of larvae from a container with rainwater in the backyard; e, f — inspection of yards and houses in the commune, col-

lection of mosquitoes during the day

Puc. 6. 0bcnenoBaHue Xubix JOMOB Ha TeppuTOpUM 3anoBefHKKa by 3a Man (Bu Gia Map) u npuneratoLLent KoMMyHe: @ — cbop KoMapoB
B LOMax Ha TeppuTOpUM 3anoBefHWUKa; b — uccnef0BaHWe lynna iepeBa co CTosuel BoLoW; ¢ — OyiiBONbI-NPOKOPMUTENW KPOBOCOCY-
LMX KoMapoB; d — cbop JIMYMHOK M3 EMKOCTU C LOXAEBON BOLON Ha 3aAHEM ABOpE; e, f — 06xop, [BOPOB M JOMOB B KOMMyHe, cOop

KOMapoB Ha fHEeBKaxX

Table 4. Distribution of vector mosquitoes by birth, by birth and stage of development collected during the entire expedition

Tabnuua 4. Pacnpen.eneHMe KOMapoB-NepeHOCYNKOoB C06paHHbIX 3a BCe BpeMd 3Kcneauumm no ponaM v ctaguaM passutua

Mosquito development Collected mosquitoes by

Mosquito genera

stages development stage Culex Anopheles Aedes
Imago 746/59.4% 640/85.8% 66/8.8% 40/5.4%
Larva 509/40.6% 498/97.8% 11/2.2% -
Total 1255/100% 1138/90.7% 77/6.1% 40/3.2%

CONCLUSION

The study findings indicate that the species composi-
tion of vectors at the end of the dry season in Southern
Vietnam was dominated by mosquitoes of the genus Cu-
lex, which are well-adapted to development and popula-
tion maintenance with limited areas suitable for breeding.
The functional mechanisms of parasitic systems involving
bloodsucking mosquitoes requires further research with
expanded study areas. Entomological monitoring under
various terrain and climatic conditions throughout the
transmission season of vector-borne disease pathogens
will be beneficial.
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AOMOTHUTENIbHAA UHOOPMALNA

Bknap aBsTopoB. Bce aBTOpbl BHECNW CYLLECTBEHHLIA BKMAA
B MPOBELEHWe MCCefoBaHUA WM MOLTrOTOBKY CTaTbM, MPOYIU
1 0806punn GuHanbHY Bepcuio nepes nybnuKauuen.

®uHaHcupoBaHue. oncKoBo-aHanMTUYecKas pabota npose-
[eHa Ha JIMYHble CPeACTBa aBTOPCKOTO KOMNIEKTUBA.

KoHdpnuKT uHTepecoB. ABTOpbI AEKNApUpYlT OTCYTCTBUE
AIBHbIX W MOTEHUMANbHbIX KOH(IMKTOB MHTEPECOB, CBA3AHHbIX
¢ nybnnKaLmeii HacTosLLei CTaTby.
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OcHOBHble Hay4yHO-NpaKTUYECKUe UTOrU U3Y4YeHUS

B BoeHHo-MeaMUMHCKON aKkageMuu 60eBOM NaToNOrUK
nepuoaa CneuunanbHOM BOGHHOWU onepauuu

E.B. MByeHko, [1.B. OBUMHHMKOB

BoeHHo-MeauunHcKas akapemus, CaHkT-lletepbypr, Poccus

AHHOTALMA

PaspaboTka npobnem 6oeBoi natonoruy ABASETCA NOCTOSHHBIM HAMPaBeHWEM Hay4YHbIX MHTEPECOB yyeHbIX BoeHHo-Meau-
uMHcKoi akagemum uM. C.M. Kuposa. C Havanom nposefenns CneumanbHoi BOEHHOM Onepauyy OHO NOSTyYuUsio HOBbI UM-
NyNbC Pa3BUTUS KaK 3a cyeT HOMbLLOr0 KIIMHUYECKOr0 MaTepuana, TaK U 3a CHeT M3MEHEHUS CTPYKTYPbI U XapaKTepa CoBpe-
MeHHoW 6oeBoi natonoruu. MpodunbHble KONMeKTUBbI 06beAMHUAN CBOM YCuAMSA Ans pa3paboTku Hanbonee NPUOPUTETHBIX
3apay. Ha aHanu3e neTanbHOCTW paHeHHbIX Ha nose 605 bbinn BoipaboTaHbl M peann3oBaHbl Ha MPAKTUKE MPUHLMMbI TAKTK-
YeCKOi MeMLMHbI, HanpaBNeHHble Ha 6opbby ¢ Hanbonee YacTbIMKU NPUYMHAMKU CMEPTU Ha LOTOCMMTANILHOM 3Tane, a B C03-
AaHHOM LleHTpe TakTU4YecKoi MeMUMHBI OpraHU30BaHbl KYpChbl MOArOTOBKYM MHCTPYKTOPOB ANs BCeW cTpaHbl. PaspaboTaHb
NpUHUMNBLI 06e360nMBaHMS 1 HOpLOLI C LLIOKOM Ha 3Tanax MeAULMHCKOI 3BaKyaumu. Ha ocHoBe U3yyeHns CTPYKTYpbl boeBoii
XMPYPru4ecKoi maTonorii nNpeasioxeHbl TaKTUKU CKPUHWHIOBOW [MArHOCTUKM CKPBITBIX MOBPEXLEHMIA MPU MeLULMHCKOM
COPTMPOBKE, YTOYHEHBI MPUHLMMBI 3TAMHOMO XMPYPrUYECKOT0 JIEYEHNS paHeHUiA (MPUHLMN KOHTPOMS NOBPEXLEHWI), pa3pa-
boTaHa LienocTHas cUcTeMa SIeHeHNs PaHeHbIX C MOBPEKAEHUAMI ONOPHO-ABUraTeNlbHOro annapara. Ha rocnuransHoM aTtane
MPEeAsIOXKEHbI YCOBEPLUEHCTBOBAHHbIE METOMKM MPOMUNAKTUKM TPOMBOIMOOMYECKUX OCNIOXHEHWN, NeYeHusi HaHTOMHOro
boneBoro cMHApOMa, CTPeCcC-accoLMMPOBaHHBIX MCUXUYECKUX PaccTporcTB. M3yyeHbl cneKTp Bo3byauTeneli paHeBoi MHQeEK-
LMW 1 CYLLECTBYHOLLAA aHTUOMOTMKOPE3UCTEHTHOCTb, pa3paboTaHbl HoBble paHeBble MOKPbITMS. ChopMmpoBaH Npoobpas cu-
CcTeMbl NPoheCCMOHaNBHO-MNCUXOMOTMYECKOro 0THOpa M CONPOBOXAEHUSA 0NepaTopoB 6eCNUNOTHBIX NeTaTesbHbIX annapaTos.
Pa3paboTaHbl yka3aHWs N0 BOEHHO-MONIEBOM XMPYPriM M BOEHHO-N0/1EBOM Tepanuu, bonee 50 MeToanYeCcKUX peKOMeHAaLMM
no Haubonee BocTpeboBaHHLIM BONPOCAM OpraHU3aLyW 1 0Ka3aHWUs MeLULMHCKON noMoLLu. TakuM 06pa3oM, HeMHoOruM bo-
nee yeMm 3a 900 gHen CneumanbHoW BOEHHOM onepauuu yyeHble BoeHHo-MeanumHCKol akagemun uM. C.M. Kuposa TonbKo
B Hay4HOM N/aHe OCYLLEeCTBUMM OrPOMHBIN 06beM paboThbl, BHeAPUB pe3yNibTaThl B MPaKTUKY AeATENbHOCTU BOEHHBIX BPayei.
370 N03BONISIET HA CETOAHALIHWM JeHb LOCTUMHYTh JTy4LLWX NOKa3aTenei AesTeNbHOCTY MeAMULMHCKOM Cyx6bl BoopyeHHbIX
cun Poceuiickon ®epepaumu B CpaBHEHUM C NpeSbIAYLLMMU KOHDIUKTaMK.

KnioueBble cnoBa: BoeHHO-MeAMUMHCKas akajemus; BOWHA; AOrocnuTasnbHas NeTanbHOCTb; KBanubuLMpoBaHHas
MOMOLLb; MeAULMHCKasA NOMOLLb; NPOohecCMOHaNbHO-NCUX0NOrMYECKMIA 0TOOP; paHeBbIE MOKPbITUS; PAHEHUS KOHEYHO-
cTei; paHeHble; CneumanbHas BOeHHas onepawys; CTpecc-accoLMnpoBaHHbIe NCUXUYECKWe PacCTPOMCTBA; GaHTOMHBIN
boneBoii cMHApOM.
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The main scientific and practical results of the study
at the Military Medical Academy of combat pathology
during the Special Military operation

Evgeniy V. Ivchenko, Dmitrii V. Ovchinnikov
Military Medical Academy, Saint Petersburg, Russia

ABSTRACT

The development of problems of combat pathology is a constant focus of scientific interests of scientists of the S.M. Kirov
Military Medical Academy. With the beginning of a Special military operation, it received a new impetus for development both
due to the large clinical material and due to changes in the structure and nature of modern combat pathology. The relevant
teams have joined forces to develop the most priority tasks. Based on the analysis of the mortality of wounded on the battle-
field, the principles of “tactical medicine” were developed and implemented in practice, aimed at combating the most com-
mon causes of death at the pre-hospital stage, and training cycles for instructors for the whole country were organized in the
established Center for Tactical Medicine. Principles of anesthesia and shock control at the stages of medical evacuation have
been developed. Based on the study of the structure of combat surgical pathology, the tactics of screening diagnosis of hidden
injuries during medical triage are proposed, the principles of staged surgical treatment of wounds (the principle of damage
control) are clarified, an integrated system of treatment of wounded with injuries of the musculoskeletal system is developed.
At the hospital stage, improved methods for the prevention of thromboembolic complications, treatment of phantom pain
syndrome, and stress-associated mental disorders are proposed. The spectrum of wound infection pathogens and existing
antibiotic resistance has been studied, new wound dressings have been developed. A prototype of the system of professional
psychological selection and support of operators of unmanned aerial vehicles has been formed. Guidelines on military field sur-
gery and military field therapy have been developed, more than 50 methodological recommendations on the most in-demand
issues of organization and provision of medical care. Thus, in a little more than 900 days, the scientists of the S.M. Kirov Military
Medical Academy has carried out a huge amount of work only in scientific terms, introducing the results into the practice of
military doctors. This makes it possible to achieve the best performance indicators of the medical service of the Armed Forces
of the Russian Federation in comparison with previous conflicts.

Keywords: limb injuries; medical care; Military Medical Academy; phantom pain syndrome; prehospital mortality; profes-
sional psychological selection; qualified care; Special military operation; stress-associated mental disorders; war; wound
coverings; wounded.
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HAYYHBIE OB30PHI

[MBpnaHble BOWHBI, aKTMBHO Pa3BsA3blBalOLLMECH He-
LPYXKEeCTBEHHbIMM CTpaHaMu 1 bnokoM HATO y poccuickux
rpanuy, B XXI B., AOLUAM [10 CBOEN KYNbMUHALMKM Ha YKpauHe,
roe 24.02.2022 r. Poccusi bbina BblHY¥aeHa Hadvatb Cneuu-
anbHyl BoeHHyto onepauuto (CBO) no ee pemunutapusaumm
1 feHaumduKaumm. B cooTBETCTBUM C 3anafiHbIMU KOHLENUK-
SIMW NPOTMB HALMX BOOPYXKEHHBIX CWU, MUPHOMO HaceneHus
1 00BEKTOB rpayKLaHCKOWM MHPPACTPYKTYPbI OCYLLECTBASAETCS
KOMI/IEKCHOE NMPUMEHEHNE BOEHHOW CUITbI U Mep HEBOEHHO-
ro XapakTepa, MaccuMpoBaHHOe MpUMEHEHWEe CUCTEM BOOPY-
JKeHus, n3bMpaTeNbHOCTb U BLICOKAs CTENeHb MOpPaMeHus
00BEKTOB, WCMONb30BaHWE CWUN CMeLManbHbIX Onepauuil
1 poboTM3MPOBaHHbLIX 00Pa3LOB BOEHHOW TEXHUKY, B T. u.
FPV-apoHoB (First Person View — «oT mepBoro nuua»).
Bce 3Tn obcToATENbCTBA CYLLECTBEHHO MOBAMANM Ha Xa-
paKTep COBPeMeHHOM 060eBOW MaToNorv1, a TaKKe MoAXo-
Abl K OpraHusaummn neyebHo-3BaKyaLMOHHbLIX MepONpUATUIA
1 OKa3aHWIo MeULMHCKON MOMOLLM.

Mo aHanorum c NepuofoM MaHAEeMWM HOBOW KOpOHaBM-
PycHOM MHbeKuMM Bbina OmepaTMBHO CO3AaHa KOMUCCUS
no 0606LeHMI0 OMbITa MeAMUMHCKOW CNyxObl, HayyHoe
HanpaBfieHne KOTOpO/ TpafMUMOHHO Obino Mopy4eHo Bo3-
rMaBuTb 3aMECTUTENI0 HayaNbHUKA aKafeMuUW Mo HayyHoiA
paboTe W HaYanbHWUKY OTAENa OpraHM3aLun Hay4yHon paboTbl
M NOArOTOBKM HayyHO-TNefarorMyeckux Kagpos, a B ee CO-
CTaB BKJTOYEHbI BeAyLLME YueHble BceX Kadeap 1 Hay4Ho-HC-
CefoBaTenbCKoro LEHTPa, 3aHUMatoLmecs npobneMamm op-
raHu3auum 1 oKasaHus MeauumMHcKoW noMoluy B xofe CBO.
3T0T XOpoLIO 3apeKoMeHAoBaBLMIA cebs dopmaT B ove-
pefHOM pa3 NPOAEMOHCTPMPOBan CBOK 3ddeKTUBHOCTL [1].
B Kpatuaiiwme cpoku Obiny NOArOTOBMEHBI, U3LaHbI U LUK-
POKO pacnpocTpaHeHbl HaLMOHaNbHbIE PYKOBOACTBA MO BO-
€HHO-TOJIEBOI XMPYPrUM U BOEHHO-NONIEBOW Tepanum [2, 3].
PaspaboTtaHbl 1 npefcTaBneHsbl Ha yTBepxaeHne B [naBHoe
BOEHHO-MeMLMHCKOe ynpaBneHne MuHucTepcTBa 060poHbI
Poccuiickon Qeaepaumm yKasaHus No BOEHHO-MONEBON XU-
PYpPrm 1 BOEHHO-M0JIEBO Tepanum, bonee 50 MeToaMYECKNX
peKoMeHpauuii no Haubonee BocTpeboOBaHHLIM BoOMpOCaM
OpraHu3aLuM 1 OKa3aHWs MeLMLMHCKON MOMOLLM, MPEexae
BCEro Ha nepefoBbIX 3Tanax MeAMLMHCKON 3BaKyaLuu, ony-
6amkoBaHo 6osbLLIOE KoNMYECTBO paboT KadeapanbHbIX KoJl-
NeKTMBOB BoeHHO-MeaMuUMHCKOM akageMumn uM. C.M. Kuposa
(BMepA) ¢ pesynbTatamMu Hay4HoW NpopaboTKM BOMPOCOB CO-
BpeMeHHol 60eBoii naTosiorum.

Llensto Hacmoswed pabomel SBUNKCL aHanM3 1 06o6LLe-
HWe HaKOMMEHHOro onbiTa COTPYAHMKOB BMepA no opranu-
3aLMM W 0Ka3aHU0 MeAULMHCKOW NMOMOLLM paHeHbIM 1 60/b-
HbIM B nepuog, CBO no oTKpbITEIM AaHHBIM.

TpagnumoHHo 0bLme UTOrM U MOKasaTenn fesATeslbHO-
CTU MeLULMHCKON cnyxbbl BoopyKeHHbIx cun Poccuiickon
Oepepaunn NOABOAATCA €€ HAYaNbHUKOM Ha CTpaHMLax
«BoeHHO-MeaMUMHCKOrO JKypHana», Mbl e 0CTaHOBUMCS
JMWWb Ha BKnage BMepA [4, 5].

lpoBeeHHbIA BOEHHO-MOMEBLIMA  XMpypramu 006-
CTOATENbHbIA aHanu3 60eBO XMpYPruyecKonm naTonorum
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B nepuos CBO no3sommn BbISBUTL PAL 3HAYUTENbHBIX OT-
JINYKIA OT paHee UMEBLUMXCA YCOBMI paboThl [6]. AHanus
MOKasan CyLecTBEHHOE WM3MEHEHWe CTPYKTYpbl PaHeHWi
Mo CpaBHEHMIO C NpefblAyLWUMKU KOH(IMKTaMu — npeob-
NafalT paHeHUs KacceTHbIMM boenpunacammu (KaK KOHBEH-
LMOHaNbHblEe paHee He MPUMEHSANKCD), 3apaHee GparMeHTH-
POBaHHbIMU OCKOJIKaMM C BbICOKOM U3HaYaslbHO CKOPOCTbIO
W LIApUKOBBLIMU 311EMEHTaMU, B3pbIBHbIE PaHEHUS U TPaBMbl
B T. Y. TepMUyeckue oT Boenpunacos ¢ benbiM pochopom
(TakKe KOHBEHLMOHasNbHbIe). YacToTa nopaKeHuii rofosbl,
KOHEYHOCTEM W KPOBEHOCHbIX COCY0B CYLLECTBEHHO BO3pOC-
na. AbcontoTHoe 60NBLUIMHCTBO PaHEHMIA HOCUT MHOXECTBEH-
HbIli WM COYeTaHHbIN XapaKTep, 3a4acTylo COMpOBOXAAACh
06LLIMPHBIMK fedeKTaMK MATKKUX TKaHel. BbicokoBepoATHbIM
ABSETCA M UCMOJb30BaHWe NPOTUBHUKOM OPYXUS MaccoBOro
nopaxeHus, B T. Y. sAepHOro TeppopusmMa (obcTpensl 3ano-
POXCKOM aTOMHOM 3M1EKTPOCTaHLMM), MPUMEHEHMS «TPA3HOIA
BoM6bI» 1 opyXusA ¢ 0beHEHHBIM ypaHOM. ITo noTpeboBa-
110 pa3BUTUS U BbIBELEHUS Ha HOBbIN YPOBEHb pasfena Bo-
€HHO-MeIMLIMHCKOM MOATOTOBKU «TaKTUYeCKas MeauumHa»,
3LLIENOHMPOBAHNUA MeAMLMHCKOW MOMOLLM C LUMPOKUM WC-
Mosib30BaHWEM CTPaTErMyecKoi 3BaKyaLmm, UCMOsb30BaHUS
TaKTUKM KOHTPOJIS MOBPEXAEHWA U MOCTOSIHHOMO YCWUEHMS
nepeoBbIX 3TaN0B MeAULIMHCKOI 3BaKyaLui, BHOBb 0TBEYast
KOMMPOMMCCOM Ha BOMPOC: «PaHEHOro K XMpypry uim xvpyp-
rvio K paHeHoMy?» [7, 8].

lpoBefeHHbIN PeTPOCMEKTMBHBINA aHaN3 NpUyUH rnbenm
Ha none 605 608 BoeHHOC/TyALLMX B XONOAHOE BpEMS rofia
Be30THOCUTENIBHO HanMuMa Ha YOUTbIX CpeacTB UHAMBMAY-
anbHOM 3aLLMTLI, BO3MOXHOCTE 0Ka3aHus NepBoM U 40Bpa-
4eOHOM NMOMOLLM W CBOEBPEMEHHOCTM 3BaKyaLuMu MoKasan,
uto y 38,2 % norubLumMx Bbim TAXKENbIE COYETaHHbIE paHEHMs
1 KoMbUHWpOBaHHble nopaxenus, y 18,8 % npuunHa cmepTH
B paMKax MCCnefoBaHWs He Obina ycTaHOBMEHa, a Ha Tpe-
TbeM MecTe ObiM TSKENble OrHECTPesibHbIe MPOHMKAIOLLME
paHeHus ronosbl (14,1 %). Mo nokanusaumm NoBpeXAEHUH
y normblumx Ha nepeoM Mecte bbinn KoHeuHocTu (78,0 %),
Ha BTOpOM — paHeHus rpyam (58,2 %), Ha TpeTbeM — ro-
nosel (53,0 %) [9]. Hanbonee ys3BMMBIMK Y NOTMOLLIMX ABNS-
toTcs ronosa (+4,8 +7,8) n wesa (+2,2 + 10,2), HauMeHee —
BepxHue (=4,3 +1,3) U HMKHME KOHeyHocTn (=54 +1,1)
[10]. Haw HepaBHuit 0630p 3apybexHbix nybnvKauwii faet
CXOAHYK KapTWHY neTanbHOCTM Ha none 605 [11]. MpumeHe-
HWe NPOTUBHWUKOM BbICOKOTEXHONIOMMYHbBIX CPEACTB OrHEBOrO
nopaxexus, FPV-1poHoB 1 ApOHOB-pa3BeuMKOB CO3AaeT
00bEKTMBHBIE 3aTPyLHEHUS B NPOBEAEHUM NleuebHO-3BaKya-
LIMOHHBIX MEPOMPUSATUI Ha NIMHIUM BOEBOr0 CONPUKOCHOBEHMS,
4TO MOBLILLAET 3HAYEHME PAHHET0 OKa3aHKA NepBOM NOMOLLM
B MOpsfKe camo- U B3aMMOMoMoLLy. 3T1 obcTosATenbCTBa
B COBOKYMHOCTH C KOHLLENUMEN «NOTEHLMANbHO CNacaeMblX»
paHeHbIX onpefensioT 0CHOBLI Pa3BUTUS M COAEPIKaHNA pas-
[eNa «TaKTMYecKas MeiuLMHa» BOEHHO-MeAMULMHCKON Moj -
rOTOBKW NM4YHOro coctaBa BoopymeHHbIx cun Poccuidckon
(Mepepauni, a TaKKe OCHALLEHUS BOBHHOCITYKALLMX U CaHU-
TapHbIX MHCTPYKTOpOB [12-14].
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[nga aTux uenen B akageMumn cospaH LieHTp TakTUyeckom
MeAMLMHbI (HaYanbHUK — MOAMNOKOBHUK MeAWULMHCKOM
cnyx6bl A.B. 3aBMpCKuMin), KOTOPbIW CTan Hay4yHO-MeTOAM-
YecKUM W 0bpa3oBaTeNbHbIM SLPOM 3TOT0 HanpaBmeHus,
a TaKKe OpraHU4HO BMMCaNCs B KOHLENUuo yyactus BMegA
B MporpaMMe CTpaTerMyecKoro akageMu4ecKoro MaepcTea
«[Mpnoputet-2030», KaK HaLMOHANLHOIO LieHTpa BOEHHO-Me-
OMLMHCKOr0 06pa3oBaHus U MHCTUTYTa BOEHHOW TpaHCALM-
OHHOW MeMUMHBI *. KaK nokasan aHanu3 AMHaMUKN NMpUUuH
netanbHoCTM Ha none 6os, LleHTp, NOAroTOBMBLLMIA COTHU
WHCTPYKTOPOB MO TaKTMYECKOW MeAMLMHE, B MOJIHOW Mepe
cebs onpasgan [10].

OaHoi m3 BaHelLwMx npobneM ctana dopbba ¢ 6osbio
Ha 3Tane nepBoi NOMOLLM, LOrOCMIUTANIbHOM 3Tare U Ha 3Ta-
nax 3BaKyauuu. HefocTaTKu UMEIOLLMXCS B PacnopsiKeHUH
aHanbreTMKOB (HAPKOTMYECKUX W HEHAPKOTUYECKWX) 3acTa-
BWJIM UCKaTb HOBbIE BapMaHTbI, BMIOTb A0 HAPOAHbIX MO TUMY
«[l0HDacCKol TponyaTKu» (OAMH M3 ee BapuaHTOB — [eK-
CaMeTa30H + KeToponak + KopauamuH). Cneunanuctamu
aKafleMUn M3y4eHa W MoKa3aHa BO3MOXHOCTb WCMOMb30-
BaHWA AN18 3TUX Lenel Hedonama, NpUMEHEHWe KOTOPOro
COMPOBOXAAN0Ch CHUXEHWEM MHTEHCUBHOCTWM bonesoro
CMHLPOMa, HopManu3aLyeli YacToTbl CepAEeYHbIX COKpaLLe-
HUI W JpIXaTesbHbIX ABvXeHuid [15]. Takxke noaroToBneHsb!
METOAMYECKME PEKOMEHAAUMM C UCMOb30BaHMeM be3donac-
HbIX W MPOCTbIX KOMBMHALMIA UMEIOLLMXCA B PaCcOpsKEHUN
aHasbreTUKOB.

B coBpeMeHHOM KOHGNIMKTE Ha eBpOMEWCKOM TeaTpe
BOEHHBIX [1eACTBUIA Ha 3Tane KBanMbWLMpOBaHHON Xupyp-
TMYECKOM NOMOLLM (2-/ YpOBEHb) [ONA paHeHbIX COCTaBNs-
et 61,9 %. Mpeobnapatot ockonouHble paHenus — 79,3 %.
AbconoTHoe BONBLUMHCTBO COCTABASKOT PAHEHWUSI KOHEUHO-
cten — 81,4 %. CoyeTaHHble U MHOXECTBEHHbIE paHeHMs
coctasnsaT 70,5 u 20,3 % cootBeTcTBEHHO. [oNs TAMENbIX
W KpalHe TSKeSbIX paHeHWN B aKTVBHYLO (a3y boeBbIX Aeii-
cTBuM pocTuraet 34,6 %. B okasaHuu cneumanuavpoBaH-
HOM XUPYPrUYECKO/ NOMOLLM MO HEOT/IOXHBIM NMOKa3aHUAM
Ha 3Tane 2-ro ypoBHs HyxpakTca 7,6 % paHeHbIX, a B LiENoM
B NepefoBblX MeLUUMHCKUX OpraHusaumax 2-3-ro ypos-
Ha — 10,3 % BxoAsLLero noToka paHeHbix. OnepaTuBHas
M MeAMKO-TaKTMYecKas obcTaHoBKa BO/M3M NMHMKM 60eBO-
0 COMPUKOCHOBEHWS AMHAMWUYHA M 3a4acTylo He Mo3BoniseT
peanu3oBbIBaTb eAuHbIE CTaHAAPThI. B 30N cBA3M pa3pabo-
TaHbl TPU MOJEJM OKa3aHWs CMeLManM3vpoBaHHON MeULMH-
CKOM MOMOLLY Ha NepefioBbIX 3Tanax, npesycMaTpuBatoLLme

* AKkafieMUA BOLUNA B YMCIO YYaCTHMKOB MporpaMMbl «[puopu-
1e7-2030» B KoHue 2021 r., He3agonro fo Ha4ana CBO. KoMaHaa yHu-
BEpCUTETa MoJ, PYKOBOLCTBOM HauasbHUKA aKafeMuu, MoAroToBMBLLIAA
U 3alLMTMBLLAA CBOI0 MPOTPaMMy MMEHHO B KOHTEKCTE FOTOBHOCTY K OKa-
3aHM1I0 MOMOLLM Ha BOIHE M BO3MOMKHOCTM ObICTPOI TpaHCAALMM Tex-
HOMOr MW, 3HaHWI U KaJpoB, NPeABOCXMTUA BPeMA U NO3BOUNA LaTb
ObICTPbIA CUCTEMHbIV CTApT BCEM OpraHM3aLMAM, 3aHATHIM B OKa3aHWK
MeAMLMHCKOM NOMOLLM paHeHbIM. BeaylLlian posib B popMupoBaHum U 3a-
LLMTe 3aABKU aKajeMuUM TPALULMOHHO NPUHALIeKana PyKoBOACTBY Ha-
Y4HOr0 KOMMEKca.
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COKpaLLeH/e 0b6beMa XMPYpPruveckon NoMOLLM A0 HEOTOX-
HbIX MEpOMPUATUIA 1 aKTMBHOE MCMONb30BaHUe XMpypriye-
CKOM TaKTUKM «KOHTPONSA nospexaeHuin» [13, 16—18].

C BBeAeHMEM B NPAKTUKY MOPTATUBHBIX NPHUOOPOB NS yIib-
Tpa3ByKoBoro uccnefosanus (Y3W) ctano Bo3MoxHbIM Mpo-
Be/ieHWe 0bcneo0BaHWs HENOCPEACTBEHHO Y NOCTeNM 60b-
HOro, B NUTepaType MosIBUIUCL TEPMUHBI «doKycHoe Y3U»,
«Y3M-accuctmpoBaHHbIM 0cMOTp». [lng 3TanoB 3Bakyauuw,
rne BpeMsi OrpaHUyeHo, NOCTYNEHNe paHeHbIX HOCUT Macco-
Bbli XapaKTep, a NOBPEKAEHWSA, KaK NpaBuiIo, MHOXKECTBEH-
Hble, CeLManMcTaMm akageMmn copMMpoBaHbl MPUHLMIK-
anbHble Noaxodbl K mposefeHuio Y3M-accuctupoBaHHoOro
0CMOTPa B BOEHHO-MeMLIMHCKOMW opraHu3aumm. [nsa Kaxaon
obnactv Tena um UccnefyeMoro opraHa paspaboTaHbl npo-
TOKOJIbI, C YCMEXOM UCMOSb3YeMbIE B MPAKTUUECKON LeATeSb-
Hoctm [19].

[ins BoeHHbIX Bpayeii B YCNOBUSAX BeEHWS LLUMPOKOMAC-
WTabHbIx BoeBbIX AEHCTBUIA HA 3Tane HeOTIOXHOW Creuma-
NIN3MPOBAHHO XMPYPrUYECKON NOMOLLIM BaXHa BO3MOXKHOCTb
MPOrHO3MpOBaHMs HebIaronpuATHOr0 UCXOAA Y MaLMEHTOB
C TSXKENIbIMU COYETaHHbIMU paHeHusMU. BbinonHeHo petpo-
CMEKTUBHOE KOropTHOE UCCNeA0BaHNE MeMLMHCKUX AaHHbIX
45 yenoBeK, NOMYYMBLUMX TSKENblE COYETAHHbIE PAHEHMS
W TPaBMbl, MOCTYNUBLLMX B OTAENEHWE aHECTE3NOOMUM, pe-
aHMMaLMW M MHTEHCMBHOI Tepanuu BOEHHO-MeANLMHCKON
opraHusaumn 3-ro yposHs. [lpeobnagamu orHecTpenbHble
paHeHuns — 84,5 % cnyyaeB (ockonoyHble — 95,4 %, ny-
nesble — 4,6 %); xupypruyeckue 3abonesaHus — 7,2 %;
3aKpbiTble TpaBMbl — 9,1 %; TepMUUecKue NopaxeHus —
3,2 % cnyyaeB. CoueTaHHble U MHOXECTBEHHbIE PaHEHNS Ana-
rHocTUpoBaHbl B 96,2 % cnyyaes. B 3aBUcMMOCTM OT UCXOfa
NeYeHmns TAXKENOpaHEHbIe M NOCTPaAaBLLUME Obin paspene-
Hbl Ha 2 rpynnbl: BekMBLUKE (66,6 %) W ymepLume (33,4 %)
B 30-LHeBHbI NepuoL C MOMEHTA MONYYEeHUS PaHEHUs.
BbisiBneHo, YTO Npu NOCTYN/IeHM NPeAUKTOPaM JIETabHOr0
u“cxopa ABNAIOTCA rMNOTEPMUS, BpeMS, NpoLLeALLee OT Nosy-
UeHWs paHeHus 10 OKa3aHus KBanuduLMpoBaHHOW XMpypru-
YecKoii nomoLum, TaxecTb cocTosHuA no wkane APACHE II.
Mpy neyeHnn Ha 3Tane HEOTNIOXHOW CMELMUaNU3UpPOBaHHOM
XMPYPrUYecKon NOMOLLM NPeAMKTOpaMM NIETaNIbHOMO MUCXOo-
Ja CTaHoBATCS labopaTopHas oueHKa obuiero 6unupybuHa,
wkana SOFA, HapacTaHue ypoBHSI KpeaTMHWHA, NOSBEHMe
MeTabonmyeckoro auuo3a, yBenuyeHue fo3bl HopanuHed-
PVHa, a TaKXKe POCT YPOBHSA Kanus. BbisBneHHbIe napaMeTpsl
Ha 3Tanax 3BaKyaLuW B YCNOBMSAX UX NePerpy3ku No3BosT
3 EKTUBHO OPraHW30BbIBaTb AEATENBHOCTb MeAMULMHCKOrO
nepcoHana [20].

TecHo cBA3aHO C 3TOW TEMATWUKOW M PETPOCMEKTUBHOE
KoropTHoe uccnepoBaHue 146 paHeHbIX ¢ reMopparuieckum
wokoM (I crenedb — 11 %, Il — 63, Il — 19, IV crenenb —
7 %) Ha 3Tane o0Ka3aHWA KBaNMAULMPOBAHHOW MeAULIMHCKOM
nomoLum (2-1 ypoBeHb). B cBA3M ¢ NpUMeHeHneM pervoHap-
HOM aHecTe3un NoTpeboBanMch MHULMALMS UM YBENIMYEHME
Ba30MPECCOPHOI MoALepPKKM Y 4 (3,7 %) paHeHbIx, a nocne
MHAYKLMM 06LLeN aHecTe3un NoTpebHOCTL B Ba30MPeCcCOpHOi
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noaaepxke otMeyeHa y 19 (17,8 %) paHeHbix. YactoTa no-
TpebHOCTM B Ba30MpeccopHOM NOLAEPXKe Npy NpUMeEHeHUN
pervoHapHbIX MeToaMK Obina Huxe, yeM mpu obLuei aHe-
cTe3nn. Pe3ynbTar AeMOHCTpUpYeT BO3MOKHOCTb WUCMOfb-
30BaHWA PerMoHapHbIX METOAMK Y MOCTPafaBLUMX C LIOKOM
B MOJSIEBbIX BOEHHO-MEAMUMHCKUX OpraHu3auusX, TaKKe
aBTOpaMU MoKa3aHbl 6osee BbicoKkue 3 deKTUBHOCTb U be3-
0MacHOCTb TEXHUYECKOr0 MCMOJIHEHWSA KaTeTepu3aumn nofg-
KITIOYNYHOM 1 NOAMBILLEYHON BEH C UCMONb30BaHNEM YNbTpa-
3BYKOBOI HaBMraLyW No CPaBHEHUIO C BHYTPEHHE APEMHOIA,
YTO B KOMIEKCE M03BOASIET 0GHOBPEMEHHO 0XBATUTb H0/b-
Lee Y1cno noctpapasLlumx [21-24].

(®yHaameHTanbHble BOMPOCHI JIEYEHWUS FeMOpParuyecKo-
ro LUOKA M3yYeHbl ANs OLeHKU 3P hEKTMBHOCTU NPUMEHEHMS
ra3oBblX CMECEN C MOBbILIEHHONW KOHLEHTPALMEN UHEPTHBIX
ra3oB Ha KPYMHbIX 3KCMEPUMEHTaNbHBIX XUBOTHbIX B paM-
Kax 0fHOro u3 npoektoB nporpammsbl «[lpuoputet-2030».
WccnenoBaHve npoBeaeHo Ha 15 0HOMObIX CBUHBAX OLHOW
nopoabl Maccon 40-50 Kr, paHAOMU3MPOBaHHBIX Ha 3 rpyn-
Mbl M0 5 B KaX[oW: KOHTPONbHas rpynna — WHranauus
100 % kucnopoaa; rpynna «aroxxen» — MHransauus ra3oBon
cMecn «Aroxxen»: aproH — 35 %, kucnopog, — 58 %, kce-
HoH — 0,2 %, a30T — ocTanbHOI 00beM; rpynna «aroxxen-
krypto» — wuHransums rasoBoit cMecu «Aroxxen-krypto»:
aproH — 35 %, kucnopog — 40 %, kpuntoH — 10 %,
a30T — oCTaNbHOW 06beM. [IMHaMWUYECKUIn KOHTPOSb MU3-
HeHHbIX MOKa3saTenel u 3abop MartepuanoB Ans ucciepo-
BaHWA MPOBOAMIM Mepej, KPoBOMOTepel, Npy KpoBomoTepe
20 v 45 % obwbeMa umpKynupytoLlei Kpoey, Yepes 60, 120
1 180 MuH nocne KpoBonoTepy. BeiXUBAEMOCTb KUBOTHBIX,
COCTOSIHWE CUCTEM [bIXaHWUA U KpOBOOOpaLLEHUS OLEHMBANH
Mo KIIMHWYECKUM U NabopaTopHbIM MoKasaTensaM. YcTaHoB-
fleHo, 4To npu KposornoTepe 45 % obbema LMpKyAMpyioLLeit
KPOBM CTaTUCTMYECKW 3HAYMMBble Pasfinums Mo NeTanbHOCTH
MeXdy rpynnamu oTcyTcTBOBanuW. Bce KMBOTHbIE BbIKMIM
B TeyeHue 180 MuH B nocTremMopparuyeckuii nepuog. B rpyn-
ne «aroxxen-krypto» 3HauyeHWs cpefHero apTepuasnbHOro
LaBMeHUs Noc/ie KPOBOMOTEPU W HA NPOTSKEHUW BCErO ne-
puofa HabnoLeHns bl 3HAUUMO BbILLE, YEM B KOHTPOJIb-
HOM rpynne 1 rpynne «aroxxen» (p < 0,05). B xope Mogenu-
POBaHWA LLOKa B pesynbTaTe pa3BuBalOLLIEACA KPOBOMOTEpPH
BO BCEX IPynnax NnocTeneHHo HapacTan AeduumT 0CHOBaHMI.
OpHaKo HaumMHas co 2-ro Yaca HabnofeHUs B KOHTPOJIbHOI
rpynne v rpynne «aroxxen-krypto» feuumMt ocHoBaHI cTan
KOMIEHCMUPOoBaTLCS, @ B Pynmne «aroxxen» NpOAOKan Ao-
cToBepHo (p < 0,01) HapacTaTb. TakKe B TeYeHue BCEro ne-
p1ofa HabntoAeHns noce KPOBOMOTEPU B FPYNNE «aroxxen»
CYLLECTBEHHO MOBbLILLA/CA YPOBEHb faKTaTeEMUU (K KOHLY
HabnogeHus — B 10 pas), 3HaUMMO pasiMyasnch C KOH-
TPOJIbHOM rpynmnoii 1 rpynnoi «aroxxen-krypto» (p < 0,01).
Takum obpasoM, ucnonb3oBaHue rasa «Arroxen-krypto»
MpeLnoXKeHHOro cocTaBa Mpy OCTPO/A MacCUBHOW KpOBOMO-
Tepe No3BonseT A0OUTLCA MeHee BbipaXKEHHOr0 HapyLUeHus
KUC/OTHO-LL,eNIoYHOro banaHca y aKCnepuMeHTasIbHbIX HU-
BOTHBIX B CPaBHEHUM C UCMOJIb30BaHMEM rasa «Arroxen» [25].
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WccnepnoBanue npobneMbl 60eBoi OFHECTPENBHONM COCy-
OMCTO TPaBMbl HIKHUX KOHEYHOCTEN MPOBEAEHO COCYaU-
CTBIMM XMpypramMu akafleMun C MOMOLLBIO YbTPa3ByKOBOro
aHrnockanmpoBanus (Y3AC) nposefieHo Ha onbiTe 347 pa-
HeHbIX B Mae—aBrycte 2022 r. CpegHuii BO3pacT paHeHbIX
coctranan 32,7 + 8,8 ropa. CpegHee Bpems, npolefllee
C MOMEHTa MOJYYeHUs OTHECTPENbHON 60eBOM TpaBMbl, CO-
craBuno 257,8 + 109,3 muH. boeBasi orHecTpenbHas cocyam-
CTasl TpaBMa HUXHWX KOHeyHocTel BbiseneHa y 29 (8,4 %)
paHeHbIx. Hanbonee yacto Habmoganucb NpusHaku apTe-
puanbHoro nepepbiBa (BoKOBOro paHeHWs UM nepeceyeHms)
Ha HIKHUX KoHeyHocTax — Y 23 (79,3 %) paHeHbix. [py aToM
u3 Hux y 21 (72,4 %) paHeHoro oTMeYeHO COuYeTaHHOe Mo-
BPEXJEHUE MarucTpasbHbIX apTEPUN U BEH HUXHUX KOHeY-
HocTei. B bombluMHCTBE CryyaeB apTepuanbHoOro nepepbiea
noBpexaanacb MoLKONEeHHas apTepus uiu TubronepoHe-
anbHbiii ctBon — Y 17 (58,6 %) paHeHbix. Haubonee yactbiM
BapWaHTOM COCYAMCTOl TPaBMbl OKa3aocb COYeTaHHoe Mo-
BpeXAeHWe MOAKOMEHHOW apTepuu / TMbMoNepoHeasnbHo-
ro CTBOMA C MOBPEXAEHWEM U CETMEHTapHbIM TPOMO030M
MOAKOJNIEHHOW BeHbl, W/unn bepLoBbIX BEH, W/UMM BEHO3-
HbIX cuHycoB roneHern — y 15 (51,8 %) paHeHbix. TpoMbo-
TMYECKOE MOPAXEHWE MarucTpanbHbIX COCYLOB OTMEYEHO
y 27 (93,1 %) paHeHbix, B abCONOTHOM BOSbLLMHCTBE Ciy4aeB
OHO SIBNIANIOCH CErMEHTapHbIM U COMYTCTBOBAIO MMEHOLLEMY-
CA apTepuUanbHOMy U/unu BeHO3HOMY nepepbiBy. pu oTcyT-
CTBMM HEMOCPEACTBEHHOrO MPSMOro MOBPEXAEHUs TPOMB03
MarucTpasbHbIX apTepuil HUKHUX KOHEYHOCTEeW BbISIBJIEH
y 2 (6,9 %) paHeHblx, TpoMbB03 MarucTpanbHbIX ryboKux
BeH — y 1 (3,4 %) paHeHoro [26].

HecMoTpst Ha TO 4TO MepBUYHOE KOHTY3UOHHOE TPOM-
DOTMYECKOE MOpaXKEHWE MarucTpanbHbIX COCYAO0B HUMKHUX
KOHEYHOCTEN NpU OTCYTCTBUM WX MPAMOr0 MOBPEXAEHMS
B paHHME CPOKM C MOMEHTa MoJTyyeHns TpaBMbl 0TMEeYaeTCs
Y eOMHUYHBIX MaUMeHTOB, B MOCNEAYHOLLEM 3TO CTaHOBUTCA
Bonee aKTyanbHOW NpobieMoiA, peLLEeHNI0 KOTOPOM NOCBSALLEH
PS4 MCCNeLOBaHWN YYeHbIX aKajeMuu W [Ba NPOBOAUMbIX
AMCCepTaLMOHHBIX UcCneaoBaHus [24, 27-29).

Mo faHHBIM NpoBEAEHHOr0 aBTOPaMU UCCNeA0BaHNS OT-
MeueHa TOXeCTBEHHOCTb pe3yNbTaToB TecTa « [pomMboanHa-
MMWKa» M0 CKOPOCTM POCTa CrycTKa TecTa C aHTM-Xa aKTUBHO-
CTbl0, YTO M03BOASET 06 METOAMKM CYMTaTh COMOCTaBMMBIMU
MHCTpPyMeHTaMm 1abopaTopHOro MOHUTOPKHIa Tepanun HK13-
KOMOJEKYNAPHBIX renapyuHoB Y paHeHbix. OfHaKo y TpeTu pa-
HeHbIX BbIIBNIEH HE0CTAaTOYHbIA aHTUKOAryNsHTHbIA 3ddeKT
MpU CTaHAApPTHOM NPUMEHEHUM HU3KOMOJIEKYNIAPHBIX rena-
PVHOB B NeuebHbIX [03ax, YTo TpebyeT nepcoHanu3upoBaH-
HOro NOAX0Aa K TUTPALMM HU3KOMOJIEKYNSIPHbIX renapuHoB,
0CHOBAHHOI0 He Ha KOHLIeHTpaLMK npenapara Ha Maccy Tena,
a Ha [LOCTUraeMoM aHTUKOArynsHTHOM addexTe, oNTUMU3U-
pyloLLIeM pesynbTaT Tepanuu M MporHo3 naumenTos [27-29].

[ins n3ydeHns BAMAHWMA NOMMMOPGUM3Ma FeHOB KOMMO-
HEHTOB CMCTEMbI FTEMOCTa3a Ha pa3BUTUE BEHO3HOIO TPOM6O-
3a Y paHeHbIX ¢ 60eBOI OrHeCTpesilbHOM TPaBMOM NpOBEAEHO
CPaBHUTENBHOE UCC/e0BaHME aiefibHoro noiMMopduama
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FEHOB, CBA3aHHbIX C MpoLeccoM 0bpa3oBaHus TpoM6OB,
y 40 paHeHbIX ¢ BEHO3HbIM TPOMO030M M 41 6e3 TaKoBoro.
YcraHoBneHo, uto coyetaHue reHotunos «MTHFR 677 CT»
n «MTRR 66 GG» B AaHHOW nonynauMy NauMeHTOB accoumm-
POBaHO C YBENMYEHWEM PUCKA Pa3BUTUA BEHO3HbIX TpOMbO-
3IMBonMYecKMX ocnoxHeHun B 8,5 pasa [30].

PaHeHuMs yepena v rofloBHOr0 M03ra, a TakKe B3pbiBHas
TpaBMa MpUBOAAT K GOPMMPOBAHUI0 TPaBMaTUHECKUX aHEeB-
pM3M ronoBHOro Mo3ra. OnbiT neyenus 18 Takux naumeHToB
Ha Kadeape HeMpoXMpyprmM akafeMum nokasan, uto 8 83,3 %
(15 naumeHTOB) OHU CTanM CnefcTBMEM MPOHUKAIOLLEro pa-
HeHus yepena, a B 16,7 % (3 naumeHTa) — yLapHOW BOJHbI.
[py NpOHMKaIOLLEM YepernHO-MO3roBOM paHeH M reMoppari-
yeckue nposBneHus boinn y 11 paHeHblx, B 4 cnyyasx TpaB-
MaTU4YeCKME aHEBPU3MbI BbISIBIEHBI [0 MOMEHTA WX pa3pbIBa.
Mpu B3pbIBHOW TpaBMe B 2 HabmofeHUsAX Bbio MaccuBHOe
cybapaxHoupansHoe KpoBOM3NMAHME, a B 1 ciyyae — uile-
MWYECKMIA MHCYNBT. XapaKTep onepauui, NpoBeeHHbIX BCEM
nauueHTaM, onpefensieTcs UCXOLA U3 COBOKYMHOCTU AaHHBIX:
NIOKanu3auuM aHeBpU3Mbl, €€ KIIMHUYECKUX MPOSBIEHMI
W TAXKeCTH paHeHus [31].

Wcnonb3oBaHWe NPOTUBHUKOM HOBbIX TUMOB OPYXWSA NpK-
BEJI0 K POCTY YMCNA MHOXECTBEHHbBIX OCKOJIOYHbIX PAHEHMIA.
[MoMCK MHOPOAHBIX TeN, faXKe Noj, PeHTreH-HaBuraumen, bbl-
BaET TEXHUYECKM CIIOXKHBIM, [UTUTENBHBIM U He BCErAa yeneLu-
HbIM. [1pn 3TOM 6OMBLUMHCTBO paHALLMX 06bEKTOB 0bnapatoT
(eppoMarHuTHBIMK cBOCTBaMM. CneupanucTaMmn akagemum
pa3paboTaHbl MHCTPYMEHTBI Ha 0CHOBE HEOVIMOBOr0 MarH-
Ta, KOTOPbIe MO3BOJIUIM COKPATUTL BPEMS NY4EBON Harpy3sKu
W AJVUTENBHOCTb OMepaLym, a TaKKe YBENMYUTL IPheKTUB-
HOCTb yAaneHus GeppoMarHUTHbIX MHOPOAHBIX Ten. Mcnonb-
30BaHMe OpUrMHaNbHbLIX MHCTPYMEHTOB M03BOMSAET 0OHapy-
#utb 3a 10 MuH 80 % mHopogHbIX Ten u B TeueHne 30 MuH
ynanutb 90 MHOPOAHBIX TeNT U3 MSAMKUX TKaHel paHeHoro.
Mpy BULEOTOPAKOCKONMU BABOE COKPATUIIOCh BPEMS PEHT-
reHocKonuu, a o0bLias NpoLoMKUTENbHOCTb OMEpaTMBHOIO
BMeLuaTenscTBa — Ha 40 % [32].

[pyrvM ycnewHo pa3BMBaeMbIM XMpypramu akafeMumn
B paMKax nporpammbl «[lpuoputet-2030» HanpaBneHuem
Mo yOaneHUIo MHOPOLHbLIX TeN W, B LieNoM, NaHUpoBaHUIO
CNOXHBIX OMepaLuin ABAAKTCA TEXHONOrMU AOMOSHEHHOM
peanbHocTu. [leTanbHas BU3yanu3aums, nonyyeHHas B pe-
3ynbTaTe MPUMEHEHUS TEXHONOMMW LOMOSHEHHOW peab-
HOCTM, NO3BONSET Ha [00MEepaLMoHHOM 3Tane OnpeaenuTb
ONTUMAbHbINA ONepaTUBHLIA A0CTYN, 06beM MpeAcTosLLEn
onepauuu, TOYHOE MONIOXKEHWE, CKENETOTOMUI0 U CUHTOMMIO
WHopofHoro Tena. B 3Toi cBA3M CTAHOBUTCA BO3MOMKHBIM
u1dpoBoe MOJENMPOBAHME Pa3fIUYHbIX BapUaHTOB BbINOJHE-
HWA BMeLLaTeNbCTBa. [prMeHeHre TEXHONOrUK AOMOHEHHOM
peanbHOCTV obreryaeT MHTPaonepaLyoHHYI0 HaBMraLmio, YTo
MoTeHUManbHo NoBbilwaeT 6e3omacHocTb U IPHEKTBHOCTL
onepaumm [33].

MWHHO-B3pbIBHbIE PaHEHUS YeNtoCTHO-NNULEeBOW 06-
NacTu MPUBOAAT He TONBKO K M3bSIHAM KOCTEW JMLEBO-
ro 4Yepena, HO W K JedeKTaM MATKUX TKaHel nuua 1 Lwew.
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[inga ycTpaHeHuss AedeKToB Npy YCTaHOBKE TUTAHOBbIX KOH-
CTPYKLMA BO3HMKaeT npobieMa 1x afeKBaTHOro OKyTbIBaHUS
W 3aKPbITUA MAMKUMM TKaHAIMM Be3 HaTsXeHus, 4To 3aya-
CTyto 6bIBaeT HEBO3MOXHBIM [laXKe C MPUMEHEHWEM METO/0B
MNacTUKU MeCTHbIMW TKaHAMM. HaTsxKeHWe MArKUX TKaHei,
HECOMHEHHO, MPUBOAMT K HECOCTOSATENBHOCTM LLBOB, Orofe-
HWK MIACTUHBI U TPAaBMATUYECKOMY OCTEOMUENUTY KOCTEW
nuueBoro Yepena. [00KUTENbHBINA OMBIT UCMOb30BaHUS
OHOMOMEHTHOM KOCTHOM MAacTMKX 06LIMpHBIX LedeKToB
YenIoCTH C UCMOb30BaHWeM CBOOOHBIX KOCTHBIX ayTOTpaH-
CMNIAHTaTOB C BKJIIOYEHHOM KOXHOM MOJYLUKON CBUAETENb-
CTBYeT O €ro MepcneKTUBHOCTU ANS 3aMeLLeHWs U3bAHOB
YentoCTHO-NMLLEeBOI 0bnacT [34].

CaHuTapHble NOTepy OTOPUHONAPUHIONOTMYECKOrO Mpo-
Guns coctasunm 6,5 % ot obLiero uncna obpalLeHuit 3a Me-
OMLMHCKOI NOMOLLBI0 Ha MepeioBOM 3Tamne OKasaHus crie-
LManM3npoBaHHoi nomolum. loBpexaeHns nop-0praHoB
B3PbIBHOW BOJIHOW C pa3BUTUEM aKybapoTpaBMbl U3 obLe-
0 KONMYECTBA CaHMTapHbIX MOTEPb OTOPUHONAPUHIOAOTU-
yeckoro npoduns paeHsnauch 38 %. CoeplueHcTBOBaHMe
3alUMTHBIX CPEACTB U3MEHMIIO XapaKTep MOBPEeXeHuii 06-
NacTu «rofoBa-Lwes» B CTOPOHY 3HAYUTENILHOMO YMEHbLLE-
HWSA YMCNA 30NIMPOBAHHBIX NOPAXKEHUIA CITYXOBOW CUCTEMDI.
CouetaHne akybapoTpaBMbl C OCKOJIOYHBIMU pPaHEHUAMM
ronoBbl Habnopanu B 17 % cnyyaes, ¢ 3aKpbITON YepenHo-
MO3r0OBOW TpaBMOM — B 43, C OCKOMOYHbIMU pPaHEHUAMM
BEPXHUX M HUXHUX KOHEYHOCTEN — B 26, C MEXaHNYeCKUMM
TpaBMamn — B 13 %. B 3aBMcMMOCTM OT MecToHaxoXaeHns
MoCTpafaBLUEro OTHOCUTENbHO YKPBITUS, YAANeHHOCTH no-
paxatollero (aKTopa, OTIMYUTENbHBIX Xanob, xapakTepa
noBpexaeHNs bapabaHHbIX MepenoHOK, LaHHbIX aKyMeTpuu
Obinn BbILENeHbl 4 TMNa akybapoTpaBMbl, KOTOpble MoryT
ObITb MCMOb30BaHbI ANs OMPeaeneHuns nevebHo-3BaKyaLm-
OHHbIX XapaKTepucTUK nocTpagasLumx. CBoeBpeMeHHOe OKa-
3aHWe Me[MLMHCKON NOMOLUM B 3aBMCMMOCTM OT XapaKTepa
aKybapoTpaBMbl NO3BOSIUT Haubonee 3PHEKTUBHO MUCMOSb-
30BaTb peabunUTaLMOHHbIN MOTEHLMAN KOHKPETHOro NocTpa-
[ABLLEr0 Ha CneaylLwmx tanax nevenus [35].

B KnMHuKe Herpoxupyprv akagemuu ¢ anpens 2022-ro
no ceHtabpb 2023 r. BbINONHANACH KPaHUOMACTUKA UM-
nnaHTaTaMu 13 NOSIMMETUIIMETAKpUAATa C MCMOMIb30BaHWEM
3D mopenrpoBaHusa 1 nevatu. llpumeHeHne aaauTUBHBIX TeX-
HOJIOMU¥ M03BOAMIO [OBUTHCS ONTUMATBHOMO KOCMETUYECKO-
ro pesynbraTta Bo Bcex HabmogeHusx. Yactota bnmkaniumx
nocneonepaLmoHHbIX 0CNoXHeHuI coctaBuna 16 % (n = 8),
HO TOJIbKO OZIHO U3 HUX (4 %) KOCBEHHO CBA3aHO C NpPUMEHE-
HWeM [aHHOI TexHomorum 1 obycnoBNEHO MHAMBUAYaNbHOV
peaKumeli NaumeHTa Ha noMMeTUNIMeTakpunar [36].

lpocneKTUBHbIA aHanM3 NeYeHNs NaLMEHTOB C paHeHMs -
MM }MBOTA, 3BaKYWMPOBaHHbIX B KIIMHUKY BOEHHO-NONEBOW XV-
pyprum akagemun u3 3oHbl CBO, nokasan, yto nopaensoLLe-
My 60MbLUMHCTBY paHeHbix (71,6 %) Ha npedbloyWwmMX 3Tanax
MeJMLMHCKOW 3BaKyaLumn (ypoBHM 2—3) onepaTuBHble BMe-
LUATeNbCTBA B COKPALLEHHOM 00bEME BbIMOJHEHbI B paMKax
TaKTUKM KOHTPONS MOBPEXAEHMIA MO MeLUKO-TaKTUYECKUM
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(61,2 %) 1 u3HeHHbIM (10,4 %) nokasaHuAM; TaKTUKa OA-
HOMOMEHTHOIO XMPYPrUYECKOr0 JIeYeHUs € MOSIHBIM yCTpa-
HeHMeM MOBPeXAeHui Obina peanu3oBaHa 3HAUMTENBHO
pexe — B 8,3 % cnydaes; TaKTMKa HeonepaTUBHOO feye-
Hua — B 13,5 % cnyyaes, 4YTO B LIEIOM CBMAETENbCTBYET
0 peanu3auuy HaKoMIeHHOro oMnbiTa U CHOPMYNMPOBAHHbIX
pekoMeHpaumn [6, 12, 14—16]. OckonoyHble paHeHus (84,2 %)
npesanupoBanu Hag nynesbiMu (15,8 %). lons coueTaHHbIX
paHeHui coctauna 98,4 %. bonblwmHcteo (89,7 %) noctas-
neHbl cnycTa 2—4 cyT ¢ MoMeHTa paHenus. Onepauuu no no-
BOAY HEOMArHOCTUPOBAHHbLIX MOBPEXAEHUN KMUBOTA Obinn
BbINONHeHbI B 14,2 % cnyyaeB. JleTanbHOCTb Cpeay paHeHbIX
C NPOHWKAKLLMMU PaHEHNAMM xuBoTa cocTaBuna 8,4 % [37].

Mpy MUHHO-B3PbIBHBIX PAHEHMSX HUMHUX KOHEYHOCTEMN,
Tasa M XMBOTA B CBA3W C 0OLUMM TSXENBIM COCTOSHUEM
naumeHTa NOBPEXAEHWUS HAPYXKHBIX MOJIOBLIX OPraHoB, KaK
npaBuiIo, OTXOAAT Ha BTOPOM NiaH. Mexay TeM ux peBu3us
11 OPraHoCoXpaHSIoLLMe OMepaLmm BaxHbl ANs nocneayoLe-
ro Ka4yecTBa M3HM paHeHbIx [38].

PaHeHus KoHeuHocTeil B BOOPYMEHHbIX KOHOIMKTaX
Ha MPOTSXKEHUN ANUTENBHOrO BPEMEHW SBNSKTCSA NpeBa-
JIMPYIOLLEN NaTONOTMEN B CTPYKTYpe paHeHuin. Kpome Toro,
TaKMe NauMeHTbl, 0CODEHHO MPU HeafleKBaTHOM JIeYEHWM,
MMEKT BbICOKYH0 BEPOATHOCTb MHBANMAM3ALMN U HECYT ANs
coumanbHon cdepbl 6oMbLUIYID HarpysKy, Bbinajas U3 aK-
TMBHOM COLMANbHON M 3KOHOMMYECKOW XM3HM cTpaHbl. Co-
TPyAHUKaMU aKafeMuu B COLPYKECTBE C Y4eHbIMW [NaB-
HOr0 BOEHHOTO KJIMHMYECKOTO FOCMMTaNns MM. aKafeMuKa
H.H. bypreHKo paspaboTaHa 1 BHepeHa B NPaKTUKY COBpe-
MEHHas KOHLENUUS NIEYEHUs paHeHbIX C NOBPEXEHUAMM
OMOpHO-ABUraTeNbHoro annaparta. OHa BKJIKOYaeT KaK pas-
paboTaHHble MeaMUMHCKUE M3LEeNus, Tak U KOMIJEKC B3a-
MMOCBSA3aHHbIX KIIMHUYECKUX U OPraHM3aLMOHHbIX PELLEHMUIA,
COMPOBOXAAILLMX paHeHoro oT nonis 605 [0 BO3BpaLLEeHMs
B cTpou [39-41].

OpHMM U3 cepbe3HbIX MOCNEACTBUNA TSKENOW TpaBMbl
KOHEYHOCTM WM HeafleKBaTHOrO JieYeHUs ABNSETCA aMny-
Taums. Mo aaHHbIM pasHbix aBTopos, Y 30-85 % naumeHTos,
NepeHecLUMX aMnyTaLMio KOHEYHOCTH, pa3BMUBaeTCS (aHTOM-
Hbli 60n1eBoii cMHApOM. [1py ero pasBuTM NPOUCXOASAT MHO-
YKeCTBEHHble (DYHKLMOHANbHbIE U CTPYKTYPHbIE U3MEHEHUS
Ha Pas/INYHbLIX YPOBHAX Nepudepuyeckoi U LEeHTpabHOM
HEpBHOM CUCTEMBI, YTO [0 HACTOALLEr0 BPEMEHU He Mo-
3B0/MN0 chopMMpPOBaTh OKOHYATENBHOrO MPeACTaBieHus
0 ero natoreHe3e. HecmoTps Ha bonbLLoe KonnyecTBo nNpes-
NOXEHHbIX BapUaHTOB MeAMKAMEHTO3HOM U HEMeAMKaMeH-
TO3HOM Tepanuu, XUPYPruieckoro JIEYEHUs!, HA OJMH U3 HUX
He 3apeKoMeHfoBan cebsi yHUBEpCalbHbIM U MOJHOCTbH
3 dekTBHbIM. Cpean neKapcTBeHHbIX CPEACTB, LENCTBYHO-
LUMX HA pasfiMyHble 3BeHbs NatoreHesa GaHTOMHOro bone-
BOr0 CMHAPOMA, JaXe npenapaTbl NepBoOi IMHUK Tepanuu
(HecTepoMaHbIe NPOTMBOBOCMANMUTENbHBIE CPEACTBA, TpU-
UMKIIMYECKME aHTUAENpPeccaHTbl, HapKOTUYECKWUe aHab-
FeTUKM, aHTUKOHBY/BCAHTLI) Ha MPaKTUKe He BCerpa npu-
BOAAT K AOCTWXEHMIO afleKBAaTHOTO YPOBHA aHasnbresuu,
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a HeobX0AMMOCTb ANMTENBHOMO NPUMEHEHUS HAPKOTUYECKUX
aHanbreTMKOB CO3[aeT Yrpo3y pasBuTWS afAMKTUBHBIX Ha-
pyLLeHni. Mpu 3TOM CyLLLeCTBYHOT TPYAHOCTM 06 BEKTMBU3ALMN
npeLbsBIAEMbIX NALMEHTOM }anob Ha BblpaXkeHHOCTb bone-
BOr0 CMHAPOMa, KOTOpble CO3Aat0T He0bX0AMMOCTb CO3[aHMS
HOBbIX MPaKTUYECKUX UHCTPYMEHTOB OLIEHKU €ro WHTEHCMB-
HOCTW, @ TaKXKe MOHWUTOpUHra 3PGHEKTUBHOCTU NieYEHMS.
CyLLecTBEHHbIN NPOrpecc B 3TOM HarpaBneHuu AOCTUMHYT
cneunanucTamn Kadenpbl HepBHbIX 6onesHel akageMum.
PaspaboTaH, anpobupoBaH M BHeApeH B MPaKTUKY MeTon,
OLIEHKM BbIPAXXEHHOCTU U MOHUTOPUHIa 3P hEKTUBHOCTY ne-
YeHus HeBpOMaTMYecKoro 601eBOro CMHAPOMA, OCHOBaHHbIN
Ha ayTOMOHUTOPUHIe MaLMEHTOM CBOWX BOMEBbIX OLLYLLIEHUH
B TEYEHMWeE CYTOK C NOCe0BaTeNbHOWM QUKCaLMen yecpeaHeH-
HOro CpefiHeYacoBOro MoKa3aTesisl BbIpaXKEHHOCTU UCMbIThI-
BaeMou 6onm no 11-6annbHoi LMdpoBoi PETUHIOBOM LLKA-
ne, a TaKXKe YKa3aHWeM NpoLOSIKUTENIBHOCTU M Ka4ecTBa CHa
B CYTOYHOM rpaduyeckoM AHeBHuUKe 6onu. Bpau oueHuBaeT
CpeHECYTOYHbIN M CYMMapHbII CYTOYHbLIN NoKa3aTenu 6o,
a TaKxKe napaMeTphbl cHa. Takke pa3paboTtaHa v ucnonb3yer-
€S MynbTUMOJLaMnbHas cxeMa 00e360/1MBaHMA C BKIHOYEHWEM
B €€ CTPYKTYpY afbHBaHTHbIX JIEKAPCTBEHHbIX CPEJICTB, Cro-
COOHbIX BO3[1€MCTBOBATbL HA HEMPOTPAHCMUTTEPHYHO Nepeja-
4y B CTPYKTYpaX aHTUHOLMLENTUBHOW CUCTEMBI U NMOTEHLMPO-
BaTb 3Q(EKT TPAAMLIMOHHBIX aHamNbreTUKOB [42—-44].
3HauMMbIM HamnpaB/ieHeM WUCCNe0BaHUNA SBSETCA XU-
pyprudeckas nHdekums. CMelleHne WTaMMOB MUKpOOpra-
HW3MOB M3 Pa3HbIX PErYOHOB, ABWXEHWE NALMEHTOB M0 3Ta-
naM MeJMLMHCKOM 3BaKyauuu, HeafieKBaTHOe NpUMeHeHue
aHTUOMOTUKOB MPUBENM K LUMPOKON aHTUBMOTUKOPE3UCTEHT-
HOCTU BO30yamTenei UHPEKLMOHHBIX OCITOXHEHWUN Y paHe-
HbIX. B paboTe MynbTMAMCLMNIMHAPHON KOMaHbI cieuuanu-
CTOB aKafeMun UcCnefoBaHbl 3845 KIMHUYECKUX U30MIATOB,
MOJTyYeHHbIX OT NOCTYMMBLUMX HA NleYeHWe B MHOronpodbuib-
HbIA CTaLMOHAp paHeHbIX. YCTaHOBIEHO, UTO B CMIEKTpE Bbife-
NeHHbIX MUKPOOPraH13MoB npeobnafiany NonMpe3ncTeHTHbIe
Bo30yautenu K. pneumoniae, P. aeruginosa v A. baumannii,
yOenbHbI BEC KOTOPbIX BapbyUpoBan B 3aBUCMMOCTY OT BUAA
K/IMHUYEeCKoro Matepuana. [laHHble bakTepuu npeobnagan
B CMEKTPE MWUKPOOPraHM3MOB, BbIAESIEHHbIX M3 paH, a TaK-
XK€ OTAENAEMOro AbIXaTeNlbHbIX U MOYEBLIBOAALLMX MYTEN.
MonupesncTeHTHblE KMHUYeckue w3onsTel A. baumannii
BbInn YyBCTBUTENBHBI TOMBKO K TUTELMKITMHY W MONMMUKCHHY,
K. pneumoniae v P. aeruginosa — TONbKO K MOSIMMUKCHHY.
lpu conocTaBnenmn aanHbix 2022 r. ¢ pesynbTatamu uccne-
[0BaH1s paHeBoro oTaensemoro, npoegeHHoro B 2020 1.,
BbISIB/IEHO PE3KOE U3MEHEHWE CNEKTPa BO30yAMTENEN paHe-
BOV MHbeKUMM: yBenuYeHue fonm Acinetobacter spp., Bacillus
spp., Enterococcus spp., P. aeruginosa, K. pneumoniae
W CHWXEHWe [0AM psAa rpaMoTpuUuaTeNibHbIX BakTepui,
B TOM uncne Proteus spp. v Esherichia coli, a Takxe Bblpa-
EHHOe 5-KpaTHOe COKpalleHue Jonum Streptococcus spp.
u Staphylococcus aureus. BeposiTHo, aMnupuUyeckas Tepanus
BoeBbIX paHeHWN Ha PaHHKX 3Tanax OKa3aHWs MeULIMHCKOV
nomoly 3QGEKTUBHO NPEMATCTBYET Pa3BUTMIO paHEBbIX
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MHEKLMIA, CBA3aHHbIX C LaHHbIMW Bo3byauTensamu. Hapsay
C BO3MOXKHOCTbIO Ha OCHOBAaHMM aHanM3a CreKTpa M uyB-
CTBMTENBHOCTU MUKPOOPraH13MoB NoAbupath ahdeKTHBHbIE
CXeMbl aHTMBMOTMKOTEpaNUK yYeHble akafeMum paspaboTtanm
W MPUMEHSIOT Ha MPaKTUKE OPUrMHAMbHYID METOLMKY OLieH-
KW penapaTMBHOIO NMOTeHUMana TKaHel nepeaHen bproLHoi
CTEHKW B MPOGUIAKTUKE OCOMXHEHMIA NanapoTOMHONM paHbl
MpYW OTHECTPESbHOM TPaBMe XMBOTA. TaKKe B IKCMEPUMEHTE
pa3paboTaHo aHTUMMKPODBHOE paHeBOe MOKPbITUE, U3rOTOB-
neHHoe MeTofoM 3D-neyatn, Ha OCHOBE XWUTO3aHa W MOMM-
BUHUNNMppOMAoHa (4 % ruaporens cpefHEMOJIEKYNIAPHOIO
XuT03aHa c gobasnennem 1 % noBuUAoH-ofa W fepManbHbIX
¢ubpobnacToB). Pe3ynbTaThl MCCNEAOBAHNUA NOKa3anu, yto
pa3paboTaHHOE MOKPbITUE MMEET BbICOKYK OuocoBMecTU-
MOCTb, aTPaBMaTU4HOCTb, 3M1ACTUYHOCTb M afre3unio K paHe.
Wcnonb3oBaHue xuTo3aHa MO3BOAMIO MOMYYUTH MOPUCTYH
CTPYKTYpY, NpuyeM nopbl 06pasyioT KaHabl, pacnofoXeH-
Hble NapannensHo Apyr apyry. KneTkv B cocTaBe MOKPbITUS
pacniacTaHbl 1 XOPOLLIO pacrpefiesieHbl Mo NoBEePXHOCTU Ma-
Tpuubl (o cTeHkam nop). [lobaBneHue B coctaB nonvumepa
NoBUAOH-W0AA B KOHUeHTpauuu 1 % nossonmno pobutbces
BbICOKO/ NPOTMBOMUKPOOHOW aKTMBHOCTU 6e3 3Hauumo-
0 BAMSHWSA Ha aKTMBHOCTb BKJIIOYEHHBIX B COCTaB KJIETOK.
JKCMEPUMEHT C NPUMEHEHUEM MOKPLITUS ANA NEYeHNs ry-
Bokoro TepMMuyecKoro oxora nokasan, YTo paspaboTtaHHoe
MOKPbITUE OKa3blBa/Io MOJIOXKMTENbHOE BAIMSHUE HA XOA, pa-
HeBOro mpouecca, 3aKoyaiolleecs B bonee BLICOKOW CKO-
POCTU 3NUTENU3ALMW U 3HAUUTESIBHO MEHBLLIEN YacToTe BO3-
HWKHOBEHMS MH(DEKLIMOHHBIX OCNOXHEHUA Ha GOHe Apyrux
3KCMepUMEHTaNbHBIX rpynn. Mpy rMCTON0rMYECKOM UcCeao-
BaHWMW OMbITHas rpynna Takxe NPeBOCXOLAMUNA KOHTPOSIbHYH
W rpynny CPaBHEHUA N0 KayecTBy hOpMUPYEMOIA FpaHynAaLM-
OHHOW TKaHW, Y1C/y HOBOOOPA30BaHHBIX KanWSPOB U Bbl-
PaXXEHHOCTM MECTHOr0 BOCMANMTENIbHOMO npovecca [45—47].

Wcnonb3oBakne nepefoBbIMKM OTPSLAMU MeAULIMHCKOM
Cyx0bl «yHUBEPCANbHBIX» 403 IPUTPOLMUTAPHBIX KOMMOHEH-
TOB KPOBU MPUBOLWT K pa3BUTMIO ee XxuMepu3Ma. B uenom,
4acToTa XUMepbl KPOBM Y NOCTpaZaBLUMX 0T 60EBOM TPaBMbl
B KNIMHMKaX aKkagfeMum coctaBuna 21 %. B ctpykType obuue-
ro xumepusma no cucteMe ABO oHa BbisiBneHa B 3,1 % cny-
yaeB, MpM 3TOM XMMepa KpoBM MO aHTUreHy A BcTpeyanach
B 81,8 %, a no aHTureny B — B 36,4 %. bonee Toro, xumepa
Kposu no aHTureHam C, c, E, e BoiseneHa B 100 % cnyyaes,
a no aHtureHy D — B 7,6 %. XMepa KpoBM y NOCTPaAaBLLINX
LaHHOI KaTeropuu He NpUBOAMT K 3HAYMMOMN UMMYHM3ALMN.
HecMoTps Ha oTCyTCTBUE BbISBIEHHON UMMYHW3aLIMK, XUMe-
pa KpoBw ABNIAETCA HNAronpuATHLIM GOHOM 151 BO3MOXHbIX
FeMOSIUTUYECKMX NOCTTPAHCQY3MOHHBIX OCMOXKHEHWA B NpO-
Lecce niedeHns noctpagasiuero. K BO3MOXHbIM BapuaH-
TaM NpejynpexaeHns XUMep KpoBM OTHOCATCS BHeJpeHue
B MPaKTUKY NepeAoBbIX 3TaN0B UCMOMb30BaHMS UCKYCCTBEH-
HbIX NEPEHOCYMKOB KUCIOPOJa, aKTUBHOE NPUMEHEeHMe anna-
PaTHO NOLAEPHKN PeUHDY3UM U3NMBLLENACA B NONOCTU KpO-
BM, @ TaK)Xe 3aroTOBKa ayTOKPOBY LIS OTAENbHBIX KaTeropui
nauueHToB [48].
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lpoBefeHHbI aHann3 65 NauuMeHToB nocne nepeHeceH-
HOW DOeBOM TPaBMbI MOKa3an bonee BLICOKWUN MHLAEKC Bpe-
MEHU CUCTOSIMYECKOTO M AMACTONINYECKOro apTepuanbHOro
LABJIEHUS MPU COXPAHSIOLLMXCSA MX HOPMAJbHBIX CPefHUX
3HayeHusX. TaKKe y AaHHbIX NaUMEHTOB Yalle MpeBanvpo-
BaJl Npodunb apTepuanbHOro AaBmeHuUs, COOTBETCTBYHIOLLMNA
HEe[0CTaTOYHOM CTEMEHU HOYHOTO CHUXEHUS apTepuasbHOro
AaBnenus «non-dipper», 4To, BO3MOXHO, 00YCI0BMBANOCH
HapyLLEHMEM KayecTBa CHa, a TaKKe CYOKNIMHMYECKM 3HauM-
MbIMW MPOSBIEHUSAIMM TPEBOMU W JENpeccum, Bbi3BaHHLIMM
cTpeccoM. Takve NposiBEHNS ABNSIOTCS TPUITEPHBIM Mexa-
HW3MOM N5 Pa3BUTUS CTOWKOW apTepuanbHON rUMepTeH3un
u TpebyloT npoBefeHWS NPOGMNAKTUYECKUX Meponpus-
THiA [49].

YacTbiM 1 coumanbHo 3HAUMMBIM NOCNeACTBUEM NCUXMYe-
CKOM TpaBMaTu3aLmm BcrieACTBUe 60eBbIX LEMCTBUN ABNSAETCA
(opMMpOoBaHMe CTPECC-acCOLMMPOBAHHBIX NCUMXMYECKMX pac-
CTPOMCTB. 370 MpobneMaTka Ha NPOTSIKEHUN JIMTESTBHOMO
BpEMeHN fBNseTCs 06/1acTbio Hay4YHbIX MHTEPECOB BOEHHbIX
ncuxmaTpoB, a B nepuog, nposeaedns CBO nonyunna HoBbii
uMnynbc passuTua. OTKPbITOE HEpaH4OMM3MPOBAHHOE KOH-
TPONMpPYeEMOe KPOCC-CEKLUMOHHOE UCCie0BaH1e NMpOBeLEHO
c yyactveM 15 MyxumH 28 + 4,5 neT ¢ noATBEPKAEHHBIM
[MarHo3oM NocTTpaBMaTMYECKOE CTPECCOBOE PacCTPOICTBO
(ocHoBHas rpynna) u 15 pecrnoHAEHTOB, CXOXMX MO Moso-
BO3paCTHbIM XapaKTepUCTMKaM, be3 NpU3HAKOB NCUXMYECKUX
paccTpoicTs (KoHTponbHas rpynna). KaxaoMy pecnoHaeHTy
BbINOJHANACh BYHKLMOHANBHASA MarHUTHO-pPe30HaHCHas To-
Morpadus B cocTosHUM nokost. OCHOBHbIE OTAMYMSA UcCnesye-
MOV rpynnbl OT KOHTPOJIbHOW BblnM 06HapyXeHbl B CETH nac-
CMBHOrO pexuvMa paboTbl MO3ra, NMPeyMyLLECTBEHHO B 3aJHEN
MOSAICHOI KOpe, KOTOpas ABMIAETCS BaXKHbIM MHTErPaTMBHLIM
LEHTPOM perynsiumm 3MoumiA B 3aBUCUMOCTW OT MOCTYMako-
LUMX M3BHE CTUMYNOB. Pa3obLieHne GyHKLMOHANBHOW CBA3M
[aHHOW CTPYKTYpPbI C KOPKOBbIMW 30HaMU CEHCOPHbIX MYTeld
MOXKET 0TpaaTb yXyALleHne 0bpaboTku nocTynakLwmx cur-
HasoB M3 BHELLHEN Cpefibl, B TO BPEMS KaK COXpaHMBLLMECS
3MOLMOHANBHO 3HAYMMble MepeXUBaHUS BbIXOAAT Ha nep-
BbIA MN1aH, NPOSBAASCH KIMHUYECKU B CUMNTOMAX UHTPY3UK.
B cBolo ouepenpb, AECMHXPOHM3ALMA KOMMOHEHTOB BHYTPU
3TOW CETM MOXET CBULETEbCTBOBATL O HAPYLLEHUW peryns-
LM 3MOLIMIA, COXPAHEHUM HaNPSXKEHHOCTH, HEBO3MOXKHOCTH
paccnaburcs, npebbiBaTb B COCTOAHUM NOKOS. [LonoHUTE N b-
HOe OTpaXKEeHWe MMEHLLUMXCA HaNpPSXKEHHOCTU, KIIMHUYECKH
3HauYMMBbIX CBEPXHACTOPOKEHHOCTU U (DUKCALMU HA BHELLHUX
CTUMYNax MOXeT ObiTb MPeACTaBNEHO B NOBbILLIEHUM DYHK-
LIMOHaNbHOM KOHHEKTUBHOCTM ba3anbHbIX raHrMeB W Tana-
Myca C NEepPBUYHON 3PUTESIbHOM KOpOW U CEHCOMOTOPHbLIMU
obnactamu [50]. Ha daKTMYECKOM KNIMHMYECKOM MaTepuane
MPOBOASATCA UCCIeA0BaAHUS NAaTOreHeTMYECKUX MeXaHW3MOB
CTPecc-accoLMMpOBaHHbIX MCUXUYECKUX PacCTPOWCTB U UC-
Mo/b30BaHue PasfMYHbIX METOMK, TaKWUX KaK TPEHUHI 1 bro-
nornyeckomn obparHoii cBssu u ap. [51-54].

BaxHbIMM HanpaBneHuaMKM SBASKOTCA M UCCNeLO0Ba-
HWe CTPecCOYCTOWYMBOCTM BOEHHOCHYXaAlUMX, a TaKKe
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pa3paboTKa mepeyHs NpodeccMoHanbHO BaXKHbIX KauyecTs
¥ NPUHLMNOB NPOGeCcCMOHaNbHO-MNCHUX00rMYecKoro oTbopa
BOEHHbIX CMeLManuCTOB N0 HOBbIM BOEHHO-YYETHBIM CreLy-
anbHOCTAM, B T. Y. OMepaTopoB 6ecrMOTHBIX NleTaTesnbHbIX
annaparos [55, 56].

TakuMm obpasoM, no BceMy crieKTpy Hanbonee aKTyanb-
HbIX NpobneM coBpeMeHHoW 60eBoii natonorun B BMepA
OpraHM30BaHa CUCTEMHas Hay4Has paboTta ¢ HeMeneHHbIM
BHEAPEHWEM MOYHaEMbIX MPUOPUTETHBIX HayYHbIX pe3ysb-
TaToB B MPaKTHUKY.

AOMNOJIHUTENIbHAA UHOOPMALUA

Bknaa aBTopoB. Bce aBTOpbI BHEC/M paBHbIit BKNaf, B paspa-
BOTKY KOHLenummM pykonucu, cbop, aHanus Matepuana, HanucaHue
W peflaKTMPOBaHMe TeKCTa.
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KoHdnukt nHTepeco. ABTopbl 3a8BNSKOT 06 OTCYTCTBUM KOH-
(NMKTa MHTEPECOB.

®uHaHcupoBaHue. [loncKoBo-aHanuTUYecKan pabota npose-
[LEHa Ha NIMYHble CPeLCTBA aBTOPCKOTO KOJINEKTHBA.
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OcobeHHOCTH NaToreHesa U TaKTUKaA BeAEeHUA
nalueHTos ¢ UleMu4yeCKUM UHCYJIbTOM Ha (I)OHE
TepMMHaanOﬁ craguum XpOHMHECKOﬁ bonesHu noyex
C.B. KonomeHues, H.M. Pogtokos, B.A. AAkosnesa, E.W. LLiepmartiok, M.B. 3axapos

BoeHHo-MeauunHcKas akapemus, CaHkT-lletepbypr, Poccus

AHHOTALMA

OcTpble HapyLleHMs MO3roBoro KpoBoOOpalLeHWs y MauMeHTOB C TEPMMHANbHOW CTafMeN XPOHMYECKOM 6onmesHu mouek
ABNAIOTCA Ba)KHOW, HO HEAOCTaTOYHO M3y4eHHOW NpobneMoii. OCHOBHOW TPYLHOCTbKO SIBNSIETCA OTCYTCTBUE YTBEPMAEH-
HbIX KJIMHUYECKUX PEKOMEHZALMA W BOMbLUMX MYNbTULEHTPOBBLIX MCCNELOBaHWIA, KOTOpble NO3BONMNK Obl ONpeaenuTb A0-
Ka3aHHbIN NOAXOA K Tepanuu Npu coueTaHum 3Tux 3aboneBaHuid. [laHHas rpynna nauMeHTOB pefKo BKIOYAETCA B KIMHM-
YecKue UCCNeLoBaHUS U UMEET BbICOKUE PUCKW OCNOKHEHWIA. [l TPeTU MHCYNLTOB Y NaLMEHTOB C TEPMUHANBbHOW CTaaueil
XPOHWUYECKOM 60/1E3HM MOYEK, NOYYaOLLMX reMOAMaNN3, Pa3BMUBalOTCA B CTALMOHAPE M OTHOCATCA K BHYTPUTOCMMTASIbHBIM.
OueHKa pUCKOB, CBA3aHHbIX C BbINOHEHWEM UCCIEA0BaHUIA C MPUMEHEHWEM KOHTPACTHbIX MPenapaToB y MaLMEeHTOB C Xpo-
HWYecKoW 6oNe3HbI0 MOYeK, ABNSAETCS aKTyanbHoW npobnemoit. MoBpexaeHWe NoYeK JOCTOBEPHO YBENMYMBAET YacTOTy He-
BnaronpusATHBIX MCXOAO0B B OCTPOW CTafMM MLLEMUYECKOTO WMHCYMbTa, 0HAKO NpU NPUMEHEHUN CUCTEMHOW TPOMDONUTUYE-
CKOM Tepanuu He yXyALLAeT UCXOAbI U He MOBbILLAET PUCK BHYTPUYEPEMHbIX KPOBOM3NMUAHWIA. B 0630pHYH0 CTaTbio BKIHOYEHDI
PETPOCMEKTUBHbIE U MPOCMEKTUBHBIE MCCNE0BaHMSA, CUCTEMATUYecKWe 0630pbl, OMMCHLIBAIOLLME CIlyYan BO3HUKHOBEHUS
WULIEMWNYECKOr0 MHCYNbTa Y NaUMEHTOB C TEPMUHANBHONM CTafMen XpoHUYecKon BonesHn nodek 3a nepuog 2015-2022 rr.
Mouck npoBoaunca B bubnuorpadmyeckux basax MEDLINE, PubMed, Google Scholar, Scopus, eLIBRARY. [ns 063opa oTo-
BpaHbl cTaTby, OMybNMKOBaHHbIE TONBKO B PELIEH3UPYEMbIX HaydHbIX XypHanax. Ctpaterusi noucka npeacraBnsna coboi
MOMCKOBbINA 3aMpoc MO KIHYEBbIM TEPMUHAM «MLLEMUYECKUIA UHCYNbT», «XPOHMYECKas 00Ne3Hb MOYeK», «reMoAuann3»,
«TPOMOONUTMYECKAN Tepanus», «aHruorpadusi». BpydHylo paccMaTpuBanmMCb CMIMCKW JUTEpaTypbl BCEX OMYONMKOBaHHbIX
CTaTeil U COOTBETCTBYHLLUMX CUCTEMaTUYECKUX 0630poB. Bcero npocMotpeHo 947 HaseaHui, 96 nonHbix ctaten, 38 u3 Ko-
TOPbIX ObINN BKIKOYEHBI B HACTOALMIA 0630p. MpoaHanu3npoBaHbl COBPeMEHHbIe NpefcTaBneHns 0b ocobeHHoCTaX naTodu-
3M0I0rNYECKMX MeXaHM3MOB M (HaKTOPOB PUCKA WULLIEMMYECKOTO MHCYMbTA Y NaLMEHTOB C TEPMUHANIBHON CTafuen XpoHuye-
CKOM 60M1e3HM NOYEK, MONyYalLLMX 3aMeCTUTESTbHYI0 MOYEYHYK) Tepanuio, a TakKe MoAX0fbl K BO3MOXHOCTW BbIMOIHEHUSA
PEHTFEHOKOHTPACTHBIX UCCNe0BaHuUi U 0COBEHHOCTEN NPOBELEHUS CUCTEMHONM TPOMBONMTUYECKON Tepanuu Y 3TOW Fpynnbl
NaLMeHTOB.

Kniwouesble cnoBa: aHrmorpachﬂ; BHYTpMFOCI'IMTaﬂbeIﬁ WHCYNbT, reMoananns; oCTpoe HapyLleHne M03rosoro KpoBoo-
6paw,eHm|; PEeHTreHOKOHTPaCTHbIe BELLEeCTBa; CUCTEMHBIN Tp0M60J'IM3I/1C; XPOHUYecKan BonesHb noyex.
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Features of pathogenesis and tactics of management
of patients with ischemic stroke against
the background of end-stage chronic kidney disease
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ABSTRACT

Acute cerebrovascular accidents in patients with end-stage chronic kidney disease are an important but not well understood
problem. The main difficulty is the lack of approved clinical guidelines and large multicenter studies that would allow the
determination of a proven approach to therapy in the combination of these diseases. This group of patients is rarely included
in clinical trials and has high risks of complications. Up to a third of strokes in patients with end-stage chronic kidney disease
receiving hemodialysis develop in a hospital and are classified as intrahospital. Assessing the risks associated with performing
contrast agent studies in patients with chronic kidney disease is a pressing issue. Kidney damage significantly increases the
incidence of adverse outcomes in the acute stage of ischemic stroke, but when using systemic thrombolytic therapy it does
not worsen outcomes and does not increase the risk of intracranial hemorrhage. The review article includes retrospective and
prospective studies, systematic reviews describing cases of ischemic stroke in patients with end-stage chronic kidney dis-
ease for the period 2015-2022. The search was conducted in the bibliographic databases MEDLINE, PubMed, Google Scholar,
Scopus, eLIBRARY. Articles published only in peer-reviewed scientific journals were selected for the review. The search

strategy was a search query for the key terms “ischemic stroke”, “chronic kidney disease”, “hemodialysis”, “thrombolytic
therapy”, “angiography”. The reference lists of all published articles and relevant systematic reviews were manually reviewed.
A total of 947 titles, 96 full articles were reviewed, 38 of which were included in this review. The article analyzes current
concepts of the features of pathophysiological mechanisms and risk factors for ischemic stroke in patients with end-stage
chronic kidney disease receiving renal replacement therapy, as well as discusses approaches to the possibility of performing

radiocontrast studies and the features of systemic thrombolytic therapy in this group of patients.

Keywords: acute cerebrovascular accident; angiography; in-hospital stroke; chronic kidney disease; hemodialysis;
radiocontrast agents; systemic thrombolysis.
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HAYYHBIE OB30PHI

AKTYAJIbHOCTb

OcTpble HapyLUeHMst MO3roBOro KpoBoobpaLLeHus Y nauu-
€HTOB C TEPMUHANBHOM CTafiel XPOHUYECKOW Bone3Hn noyex
ABNSAIOTCA BAXHOM, HO HEA0CTATOYHO M3yYeHHOW npobneMoi.
OCHOBHOI TPYAHOCTbI AIBNSETCA OTCYTCTBUE YTBEPHAEHHBIX
K/MHUYECKUX PEKOMEHZALMIA U BOMbLIMX MYBTULEHTPOBBIX
UccnefoBaHuUin, KOTOpbIe MO3BOAMAM Dbl OMPeaenuTb 0JHO-
3HaYHbIA U [LOKA3aHHbIA MOAXO0L K Tepanuu npu CodeTaHum
3TUx 3abonesanmii. [laHHas rpynna nauMeHToB pefKo BKITO-
YaeTCA B KIMHUYECKME UCCe0BaHNs Y UMEET BbICOKME PUCKH
OCTOXKHEHWH, @ OKa3aHWe MOMOLLM TakUM NaLMeHTaM Comnpo-
BOX[AETCA AMarHOCTUYECKUMM W NOTUCTUYECKUMU TPYLHO-
CTAMM, NPUCYLLIMMM BHYTPUTOCTIUTAIBHOMY MHCYNLTY. BaHoi
OpraHW3aLMOHHON 0COOEHHOCTBI0 OKa3aHWsA UM MeLULMHCKOV
MOMOLLM ABNSETCS HEOOXOAMMOCTb NMPOLOSIKEHNUS MPOBee-
HWS 3aMeCTUTENIbHOM MOYEYHON Tepanuu Aaxe B OCTPEeMLLEM
nepuoae uHcynbTa. OcobeHHOCTV NaToreHe3a HapyLIEHUA MO3-
roOBOr0 KPOBOOOPALLIEHMS Y NULL C XPOHWUYECKOW bonesHbHo no-
YeK CBMAETENbCTBYHT 0 TOM, YTO B Tepanuu Takux NaLMeHToB
HeobX0MMO MCNONb30BaTh MEXANCLIMMIIMHAPHDIA NOLXOL,.

3NUJEMWOIOrUS U OCOBEHHOCTHU
3TUONI0MMMU OCTPbIX HAPYLLEHUH
MO3r0BOIr0 KPOBOOBPALLEHUS

Y NAUMEHTOB C TEPMUHAJIbHOM
CTAIUENA XPOHWUYECKOM BOJIE3HU

MOYEK

Mo aaHHbIM Sutherland L.J. et al. (2020), y 20-35 % na-
LMEHTOB Ha MOMEHT Pa3BUTUA OCTPOr0 MLLEMMYECKOTO UH-
CynbTa UMEETCA XpoHuyecKas 6onesHb nouyek [1]. YacToTta
Pa3BUTMS MHCYNbTa Y MALMEHTOB C TEPMUHANBHON CTaaueil
XPOHMYECKOM BOMe3HM MOYEK, HAaXOAALLMXCA Ha reMoguaniu-
3e, B 8-10 pa3 Bbllle, YeM B 00LLel nonynsumMm, yTo, Be-
POATHO, CBSA3aHO C MaToNOrMYecKMMM MpoLeccamu, npouc-
XOASALMMU B OpPraHu3Me BCNEACTBUE HapYLLEHWUS MOYEYHOI
dyHKUmMK [2]. TaK, BOCTOBEPHO WM3BECTHO, YTO XPOHMYECKas
bone3Hb MoYeK YXyALLaeT ayToperynsumio Mo3roBoro Kpo-
BOTOKa U MPOrpaMM1pyeMblii reMOMaNn3 TaKKe A0CTOBEp-
HO YBE/IMYMBAET YacTOTY BO3HUKHOBEHMS OCTPbIX HapyLLEHUH
MO3roBOro KpoBoobpalLieHus, TaK KaKk B mpouecce reMoau-
anusa uepebpanbHas OKCUreHauWsi CHUXKAeTcs, MPUBOLS
K pa3sutuio uwemmn [3]. XpoHuyeckas 6one3Hb novexk npu-
BOAMT K rMnepypuKeMuy, KOTopasi, B CBOK 04Yepefib, OKa3bl-
BaeT MMMNOKCUYECKOE BIIMSIHUE Ha HEVPOHbI FOSIOBHOMO MO3ra,
ycyrybnss runoKcuio M NpuBOAA K HapyLUEHWUSIM 0OMEHHBIX
MPOLIECCOB M PEryNisALMM aKTUBHOCTU HepoMeanaTopoB [4].
Ha TepMuHanbHoi cTagum XpoHUYecKon 6one3Hn noyek cy-
LLLECTBEHHO CHUKAETCS CMHTE3 3PUTPOMO3TUHA, YTo 0byCnoB-
JMBAET Yy TaKUX MaUMEHTOB pa3BUTUE aHEMWM, MPUBOAALLEN
K CHUMXEHU0 3Q(hEKTMBHOCTM Nepdy3nun MO3roBOM TKaHM,
Mpu 3TOM B NUTEpAType TaKKe OnucaH HeyponpOTEKTUBHBIN
3 deKT 3puTponoaThHa [5, 6].
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TaKKe M3BECTHO, YTO aTepOCKIepP03 BHOCUT Cepbe3HbIn
BKJTaZ, B Pa3BUTME MHCYNbTA Y MALMEHTOB C XPOHMYECKON 6o-
ne3Hblo noyek. Yactota dopMupoBaHNs aTepocKiepoThye-
CKMX BNSLLEK B COHHbIX apTepUAX BO3PACcTaeT CO CHUMKEHUEM
CKOPOCTM Ky6OUYKOBOW GUNBTPALMK M HapacTaHUeM npoTe-
MHYpUM, YTO [OCTOBEPHO Yallle NPUBOAUT K BO3HUKHOBEHMIO
OCTPbIX CepeYHO-CcOCYaUCTbIX cobbiTuii [7-9]. Johnson L.S.
et al. (2017) nokasanu 3HauMMylO CBA3b MEXAY rMnepKanm-
eMUEN U YBESIMYEHNEM PUCKA BO3HWUKHOBEHUS KaK ULLEMMU-
4ecKoro, Tak 1 remopparuyeckoro mHcynbta [10]. CteneHb
PacnpoCcTpaHeHHOCTW aTepOCK/IEPOTUYECKMX U3MEHEHWH
W YBEJIMYEHNS KECTKOCTU COCYAMCTON CTEHKM He OT/INYaeTCs
Yy MaLMeHTOB MpU NepUTOHeaNbHOM yUanu3e U reMoamanu-
3e [11].

Mpu 0bcnefoBaHUM NALMEHTOB C XPOHUYECKON BoMe3HbI0
MoYeK yallle, 4eM B 0bLLeli nonynsaumm, Beiseisetcs Gubpu-
naums npepcepamin: y 8-—18 % naumeHTOB C XpOHUYECKOM
bone3Hbto noyek U y 7-27 % naumeHTOB, HaXOAALLMXCA Ha
remoguanuse [12]. Mo paHHbIM Ishida K. et al. (2014), uH-
(eKLMOHHBIN 3HA,0KApAUT SBNSIETCA PacrnpoCcTPaHeHHbIM Me-
XaHW3MOM Pa3BUTUA KapaMo3MOOIMYECKOro ULLIEMUYECKOrO
MHCYNbTa Yy NaLMEHTOB Ha remofuanuse. B petpocnekTtus-
HOM MCCNef0BaHWM Dbl ONMCaHbl 52 KIIMHUYECKNX CiTyYas
MaLMEHTOB C OCTPbIM WLLIEMUYECKUM WMHCYNbTOM. [lBaguath
cnyyaeB (38 %) Obi OTHECEHbI K KapAMo3IMDOiMYecKoMy
noatuny no TOAST. B 6 cnyyasx (12 %) npudmHon sinsncs
MH(EKLMOHHBIN 3HRoKapanT [13].

YacToTa BCTpeyaeMoCTM WHCYNbTOB [AO0CTMraeT MuKa
B TeyeHue 30 cyT mocne Hayana reMofuanu3a, a MPUMEpHOo
B 30 % cnyyaeB HapyLleHUs MO3rOBOr0 KpOBOOOPaLLEHUS
BO3HMKAIOT BO BpeMs auanu3sa unm B Teuenne 30 MUH nocne
npoueaypbl [14, 15]. Takum 0bpa3oM, 40 TPETU UHCY/LTOB
Y NALMEHTOB C TEPMUHATILHOM XPOHWUYECKON BoNe3Hb Mo-
UeK, MosyyaloLwmMx reMoguanus, pasBuBaloTCA Hernocpen-
CTBEHHO B CTALMOHApe 1 OTHOCATCS K BHYTPUIOCMUTANIbHBIM.
Cpeoy WHCYNbTOB BCTPEYAlOTCA KaK reMopparuyeckuii,
TaK M MLLEMUYECKUIA TUM, COOTHOLLEHUE MEXLY HUMU He-
O[IMHAKOBO M MOXET BapbMpoBaTb B 3aBUCUMOCTM OT BUAA
pvanusa. Mo paHHbiM Zamberg |. et al. (2022), koTopble
nposenn 39 UccnefoBaHNM, Y NaUMEHTOB, HAXOAALUMXCS Ha
reMofmann3e, 4acToTa ULWEMWNYECKOro MHCYbTa COCTaBASET
12,2 cnyyaes Ha 1000 nauueHTo-/1€T, @ reMopparM4ecKo-
ro — 8,04 cnyyaeB Ha 1000 naumento-net [16]. B 2021 .
onybnMKOBaHbl [aHHble PETPOCMEKTUBHOIO aHanusa
Pana T.A. et al., BkmoumnBlwero 4283086 KnnMHWMYeckux
C/ly4aeB OCTPOr0 MLUEMUYECKOTO MHCYNbTa, M3 KOTOPbIX
74499 (1,7 %) nauMeHTOB HaxXoOMJIMCb Ha remMopmanuse.
Mo cpaBHeHWO C mauueHTaMu W3 rpynnbl 6e3 XpoHuye-
CKOI D0NIE3HM MOYEK Y NaLMEHTOB C TEPMMHANIbHOW CTa-
Aveid 6onesHu moyeK AOCTOBEPHO Yalie Habntganacb
bonee BbICOKas BHYTPUrOCMMTaNbHas CMePTHOCTb (go-
BepuTenbHbIi uHTepBan 99 %, p < 0,001), yBenuuusa-
nocb Bpemsa rocnutanusaumm (p < 0,001) u oTMeyanacb
bonee BbiCOKas CTeMeHb MHBaNMAM3aLMW MPU BbIMUCKE
(p <0,001) [17].
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CUCTEMHAS TPOMBOJIMTUYECKAS
TEPANWS Y NALUMUEHTOB

C TEPMUHAJIbHOW CTAZIUEN
BOJIE3HU NMOYEK

Bonpoc BO3MOXHOCTU NpoBefieHMs TPOMBOAMTUYECKOM
TEpanuM y NaUMEHTOB C TEPMMHANBHOW CTaauelt 6onesHu
MnoyeK NpefcTaB/isfeT Cepbe3Hylo npobnemy Ans uccnefosa-
Teneii n TpebyeT fanbHeMLLEero U3yyeHus. Y Takux nauneHToB
AOCTOBEPHO BbILLIE PUCK BHYTPUYEPEMHOTO KPOBOU3UAHMS
KaK Mpu BbIMONHEHUM CUCTEMHOI TPOMBONUTHYECKON Tepa-
MWK, TaK U NPU MEXaHNYECKON TPOMDOOIKCTPAKLMK, a TaKKe
BbILLIE PUCK JIETANIHOMO UCX0[a, B CBSA3U C YeM TepMUHAb-
Has CTafusl XPOHWYECKOW DONE3HU MOYEK SBNSAETCH KpuTe-
pUEM HEBKJTIOYEHWA B KNMHMYECKMe uccnepoBanus [18, 19].
OpHaKo psif aBTOpPOB AENalT BbIBOA 00 OTCYTCTBUM BAMS-
HWUA TePMUHANBHOW CTaAuM XPOHMYECKOW DonesHM nouek
Ha Be30macHOCTb U UCX0Abl CUCTEMHOM TPOMBONUTUYECKO
Tepanum [17]. Mo MHennio Hao Z. et al. (2014), Hapywwenune
(YHKUMM NOYEK He LOMKHO BbITb €AMHCTBEHHBIM MPOTUBO-
MoKasaHWeM ANs NPOBeLEHUS CUCTEMHOM TPOMOONIUTUYECKOV
Tepanuu no NoBoAYy MLLEMMYECKOr0 UHCynbTa [20].

Mo naHHbIM Egashira S. et al. (2022), aHanu3 nuTepaTypbl
3a nepuog c aHBaps 2000-ro no okTa6pb 2022 1. cBULETENb-
CTBYeT 06 OTCYTCTBUM paHL,0MU3MPOBAHHBIX KIMHUYECKUX HC-
CnefoBaHuii 0 NMPUMEHEHUU CUCTEMHOM TPOMBOMUTUYECKO
Tepanuu Mo NoBoAy MLIEMWUYECKOTO WHCYbTA y MauueHToB
C TEPMMHAIbHON CTaAMel XpoHuyecKoit bonesHu noyek. B To
e BpeMsl 0NMCaHo 60JIbLLIOE YMCNO OTAENbHBIX KITMHUYECKUX
C/ly4aeB C MPUMEHEHUEM BHYTPUBEHHOTO TpoMbonu3uca
B JIEYEHUM OCTPOrO MLLEMUYECKOTO MHCYNbTA Y MaLMEHTOB,
Haxopswmxcs Ha ananuse [2]. B 2011 r. Naganuma M. et al.
OnMcany Cepuio KIIMHUYECKUX CIy4aeB MPUMEHEHUS CUCTEM-
HOM TPOMOOAMTUYECKOW Tepanum, U3y4nB PeTPOCMEKTUBHbIE
AaHHble 600 NaumMeHTOB C OCTPBLIM MLLEMUYECKUM MHCYMb-
TOM, U3 KoTopbix 4 (0,7 %) Haxogumuch Ha reMogmanuse.
[lns nposefieHns BHYTPMBEHHON TPOMOOIMTUYECKOI Tepanum
MPUMEHSIN PEKOMOMHAHTHBIA TKAHEBOW aKTUBATOP Nia3Mu-
HoreHa — antennasy B gosvposke 0,6 Mr/kr. [emMopparu-
YeCKUe 0CNOXHEHMSA BO3HMKIM Y 1 3 4 naumeHToB. OueHKa
no MoaMdMLMPOBaHHOM LuKane PIHKMH Yepe3 3 Mec cocTa-
Buna 0 6annoB y 1 naumenTa (25 %), 2 6anna — y 2 (50 %)
n 4 banna — y 1 naumenta (25 %) [21].

B pabote Cherian L. et al. (2015) onucanu cepuio u3
34 KJMHWYECKMX Cly4aeB MaLMEHTOB, MONYYaBLUMX 3aMe-
CTUTENIbHYK Tepanuio Ha annapate MCKYCCTBEHHOW MOYKM,
Y KOTOpbIX Pa3BUMCb TPAH3UTOPHas WLIEMWYECKas aTa-
Ka — 20,6 % cnyyaeB, WM MLLEMUYECKUIA WMHCYNbT —
79,4 % cnyyaes. Bo3pacT nauueHToB BapbupoBan oT 32 4o
84 net c MeamaHon B 67 net. Y 38,2 % naumeHToB cuMnTO-
Mbl OCTPOr0 HapyLUEHUS MO3roBOro KpoBoobpalleHus pas-
BM/IUCb HEMOCPEJCTBEHHO BO BPEMS UM Yepe3 KOpOTKOe
BpeMs Mocne npoLeaypbl reMoaman13a. 3TMonorus UHEyb-
Ta He DOblNa NpoaHanM3vpoBaHa CorNacHo NaToreHeTUYECKO

Vol.43 (&) 2024

DO https://doi.org/ 10.17816/rmmar636517

Russian Military Medical
Academy Reports

knaccuduraumm TOAST, ogHaKo Bbinv yTouHeHbI cregytoLme
0COBEHHOCTU WULIEMUYECKOr0 MHCYNbTa B 26 U3 27 KIMHU-
yeckux cnyyaes: 10 (37,0 %) cnyyaeB — Kapamoambonmye-
ckmi mogTvn; 9 (33,3 %) cnyyaeB KpUNTOreHHOro XapaKTepa
(HeyTouHeHHbIV nogTun); 4 (14,8 %) cnyyas — Ha rpaHuue
BOJOpa3zenioB (BeposTHO, reMoauHamuyeckue); 2 (7,4 %)
cnyyas — bonesHb Manblx COCYLOB (BEpOATHO, NaKyHap-
HbiiA); 1 (3,7 %) cnyyat — Ha oHe aTepocKiepo3a KpymnHbIX
npeuepebpanbHbIX apTepuit (BeposTHO, aTepoTpoMboTMYe-
CKui). N3BecTHO, 4To 9 NaLmMeHTOB bbiNM [LOCTaBNEHbI B Tepa-
MeBTMYECKOM OKHE CUCTEMHOW TPOMOONMTUYECKON Tepanuu,
HO JMWb 4 He UMeNU KpUTEpPUEB UCKIIKOYEHUS, U UM bbina
BbINOJIHEHA CUCTEMHas TpoMbonuTuyeckas Tepanus [22].
K coxanenuto, B cTaTbe He NpuBefeHbl AaHHbIE O pe3yrb-
TaTax TPOMDOONMTUYECKON Tepanuu, a TaKKe He OMucaHo,
npepbiBany 1 NpoLeaypy reMoAmnanmsa B Cyyae passuTus
0CTPOIA HEBPOJIOMMYECKON CUMNTOMATHUKM (C YHETOM YIKE Bbl-
MoJiHeHHOro o6beMa npoLeaypb!).

Cohen-Hagai K. et al. (2019) npoBenun peTpocnekTMBHoe
uccnefoBaHue «Cry4an-KoHTPONby, B KOTOPOE Bbinn BKIK-
YeHbl 52 MaumeHTa, HaxoMBLLUMXCA Ha reMoAWann3e, y KoTo-
PbIX pPa3BUICS ULLEMUYECKUIA UHCYNbT. M3 3Toi rpynnbl 4 na-
LMEHTa MOMyYMITM CUCTEMHYI0 TPOMOOIUTUYECKYIO TEpanuio,
nepej, KOTOPOM, COTNMacHoO CTaHAApPTHOMY MPOTOKoAY, bbiaun
BbIMOJIHEHbI HEBPOJIOTMYECKUIA OCMOTP W KOMMbIOTEpPHas
Tomorpadus ronosbl. OCNOXHEHWUI B UCXOAaX He Habntopa-
nock [23]. B 2018 r. Han W. et al. npeactaBuim KNMHUYeCKuit
CMyyali NPUMEHEeHWs TKaHeBOro aKkTMBaTopa Nja3MUHOreHa
(anTennasa 0,6 Mr/Kr) y naumeHTa ¢ 0CTpbIM MLLEMUYECKUM
MHCYNbTOM, HaxoAslleroca Ha reMogumanuse. B ucxope ot-
MEYEeHO yNyyLLIeHUe HEBPOOTMYECKOro cTaTyca bes pa3suTus
OCNIOXHEHWN [24].

Mpu onpoce akcnepTos no uHcynbTy B CLUA 33 % pecnoH-
[EHTOB CO06LLMAK, YTO MCMONb30BaNN CUCTEMHBI TpOMbO-
JIU3UC Y MALMEHTOB C TEPMUHANIBHOW CTafMell XPOHUYECKOM
BonesHu noyek Ha reMoamnanu3se, U BOMbLIMHCTBO 3KCMEPTOB
UCMoMb30BanM bbl ero Npy HanMuUM OpraHNU3aLMOHHBIX BO3-
MOXHOCTEN W NpU OTCYTCTBUM NPOTUBONOKa3aHui. [pu onpo-
ce Hedponoros 75 % nNpeanounu bbl y4acTBOBaTH B MPUHATUAN
PELLUEHMs O BbIMOSHEHUN CUCTEMHO TPOMBOSUTUYECKON Te-
panuv U3-3a OMaceHWi No NoBoAY OCNOXHEHWUH, CBA3AHHBIX
C KpOBOTEYEHWEM, BBMAY 4acTOr0 UCMOb30BaHWs HedpaKLy-
HWPOBAaHHOT0 renap1Ha Npu npoueaype reMoananu3a. Moyt
MOJI0BMHA 3KCMEPTOB N0 MHCYAbTY, Y4acTBOBABLUMX B OMpOCE,
c006LLMAM, YTO PaccMOTPeNM bbl BO3MOXKHOCTb HEBLINOJIHE-
HWSl BHYTPUBEHHON TPOMBOIMTUYECKON TEPanum TOMbKO B TOM
CNyyae, eciv aKTMBUPOBAaHHOE YacTMYHOe TpoMBoniacTuHo-
BOE BpeMsA MpwW MOBTOPHOM OLeHKe B 1,5 pasa npeBbiwano
Obl MCXOAHBIN YPOBEHb, TaK KaK He(paKLMOHMPOBaHHbIN re-
napwH, Ucnonb3yeMbli 1S reMofivanu3a, Metabonmsupyetcs
OTHOCUTENbHO ObICTpO [25]. HecMoTpst Ha KpaiiHe enaTesib-
HOe yyacTue B MPUHATAN PELLIEHWS O NPOBELEHUN BHYTPUBEH-
HOro TpoMbonM3uca y NaLMeHTOB C TePMUHANbHOW CTaaueld
XPOHWYECKOM 60ne3HN MoYeK KOHCMIMyMa CheuuanucTos,
BA)KHO MOMHUTb O HE0OXOAMMOCTM ObICTPOro MPUHATUS




HAYYHBIE OB30PHI

pewenuns. B uccneposanmn M.D. Findlay et al. (2018) aBTopsbl
MOKa3asnu, YTO Y NALMEHTOB C TEPMMHANBHOMN CTaAMen XpPOHU-
yecKou 6os1e3HM NoYEK Ha reMoamanu3e BepoATHOCTb MPOBe-
[.EHWUA BHYTPUBEHHON TPOMBOIMTUHECKOMN Tepanum B Te4eHne
60 MMH nocne [ebloTa MHCYMbTA Obila 3HAUMTENIBHO HUKE,
YeM y NaumeHToB 6e3 TepMUHaNbHOW CTafMeN XPOHUYECKOM
bonesHn nouex/remoguanu3a (1,5 u 3,9 % cooTBeTCTBEHHO;
p =0,016), 4To MOXET ObITb CBA3aHO KaK C pesybTaTaMu
OLiEHKM 6e30MacHOCTW MpoLeaypbl, Tak U C APYrUMM Npu-
UNHAMU, XapaKTEPHbIMW JJ1S BHYTPUrOCMUTANbHBIX MHCYIIb-
TOB (OTMCTMKA OpraHU3aLyn HeOTNOXHOW NOMOLLM, PaboThl
1 B3aMMOAENCTBMS AEIKYPHOI CIYXObI, MEAMLMHCKOTO CHab-
XeHua v ap.) [26, 27].

AHTUOTPADUA Y NMALIUEHTOB
C TEPMUHANIbHOU CTALUEU
XPOHUYECKOU BOJIE3HU NOYEK

KomnbloTepHo-ToMorpadmyeckas aHruorpadus v cenek-
TMBHas LepebpanbHas aHruorpadumsa SBNAOTCA He3aMeHU-
MbIMM METOAaMU OMarHOCTUKM OCTPOro HapyLLeHWsi Mo3ro-
BOr0 KpoBOOOpaLLeHus. B ocHOBe AaHHbIX METOLMK JIEXUT
NPUMEHEHWE KOHTPACTHbIX MPenapaToB C NociefylLlel
BM3yanu3aumeil. BoaMoXHOCTM [aHHOro MeToda paclumps-
l0TCA NPY NPUMEHEHUM NPOTOKOJIA NPOEKLMN MaKCUMaIbHOM
MHTEHCWBHOCTM, NMO3BOJISIOLLErO OLEHUBATh NPOTSIKEHHOCTb
TpoMba, mnopa)keHWe [MUCTaNbHbIX CErMEHTOB MO3r0BbIX
apTepuii, a TaKXKe Haluume U COCTOSIHWE KoJnaTepasnbHo-
ro KkposoToka [28]. Mo AaHHbIM nuTepaTypbl, abCONKTHBIX
NPOTUBOMOKA3aHWU K BbIMOSIHEHWK) KOMMbIOTEPHO-TOMOrpa-
duyeckoit aHrvorpadum Het [29]. B cBoto ouepenpb, OTHO-
CUTENbHbIE NMPOTUBOMOKA3aHWA K NPOBEAEHUI0 KOMIbHOTEp-
HO-TOMOrpaduyecKonm aHruorpadum BKIOHAKOT MOYEYHYH
He[0CTaToOYHOCTb, 3aCTOWHYK CepAeyHY0 HeJ0CTaTOuHOCT,
Gubpunnaumio npeAcepanid, annepruyeckyld peakumio Ha
PEHTTEHOKOHTPACTHbIN Npenapat, Taxenylw dopMy caxap-
Horo auabeta, 6epeMeHHOCTb, Tsenoe 0bLiee cOCTOSHME
WM HeafeKBaTHOe NOBeAEHWe MauumeHTa, bonbluyl Maccy
Tena (orpaHWyeHWs 3aBUCAT OT annapata), 3abonieBaHus
LUMTOBUIHOMN Xene3bl, MenoMHylo 6onesb [30]. Hanuume
MoYeYHOW HeJ0CTaTOYHOCTM Ha NepBOM MECTe 3TOr0 CrUCKa
06ycnoBneHo (hapMaKOKMHETUKOM MOLCOLEpKALLMX PEHTTe-
HOKOHTpaCTHbIX NpenapaToB. BuiBeaeHue 3Ton rpynnbl ne-
KapCTBEHHbIX MpenapaToB OCYLLEeCTBAAETCA Yepe3 MOYKM Ha
98 %. B mpouecce npoxoxaeHWs Yepes MOYKM MPOUCXOASAT
M3MEHEHUs B reMOJMHAMMKe MOYEYHOr0 KPOBOTOKA, XapaK-
TepusytoLLmMecs BasoamnaTaumei ¢ nocneasylLen CToMKomn
Ba30KOHCTpUKLMeii. [loMuMo 3Toro, noaconepxatumne hapm-
npenaparbl 061aAal0T NPSAMbIM LITOTOKCUYECKUM AENCTBUEM
Ha KETKM MoyeyHbIX KaHanbLieB. 1o cpaBHEHWIO C HU3KO-
OCMONISIPHBIMKA MOHHbIE BbICOKOOCMOSIPHBIE KOHTPAacTHbIE
BelLiecTBa NPUBOAAT K bonee BbICOKOMY PUCKY pasBuTUS
KOHTPaCT-MHAYLMPOBaHHOW Hedponatum [31].

CenexTvBHas LiepebparnbHas aHr1orpadms SBnsetcs «30/10-
TbIM CTaHAAPTOM» BU3yanu3aLum COCY0B ronoBbl U Lwen [28].

Tom 43, N8 4, 2024

DO https://doi.org/ 10.17816/rmmar636517

V138ecTua Poccuiickonm
BOCHHO-MEAVILIHCKON aKaaeMum

Mpu BBEAEHMM NOACOAEPIKALUMX PEHTTEHOKOHTPACTHBIX Be-
LLeCTB TaKKe MOXET pa3BMBaTbCS KOHTPACT-WUHAYLMpOBaH-
Hast HedponaTus. DaKTopbl pUCKa KOHTPACT-MHAYLIMPOBAHHO
Hedponatuu, cornacHo «PekoMeHpauun EBponelickoro 06-
LecTBa yporeHutansHoi pagmonorun (ESUR) 2005 . ¢ us-
MeHeHnaMM 0T 2011 r.», BKIOYAKOT NOBLILLEHHbIA YPOBEHDb
KpeaTMHWHa B CbIBOPOTKe (0CODEHHO NpU AMabeTuyecKoi
HedponaTtiv), feruapaTaumio, 3acTolHY0 CEepAEYHYI0 HeLlo-
CTaTOYHOCTb, Bo3pacT craplue 70 net, nogarpy, oHOBPEMEH-
HbIA NpueM HedpoTOKCMYHBIX npenapaTos. Wu M. et al. (2022)
B PETPOCMEKTMBHOM aHann3e YCTaHOBWIM, YTO MPW YPOBHE
CKopocTH KITy60uKoBoi punbTpaumm <30 mn/mMuk/1,73 M2 nipu
MOBTOPHOM (4epe3 48-72 ) BBeAEHUM BbICOKOOCMOISIPHBIX
iofcofiepXalumx PeHTreHOKOHTPACTHbIX MpenapaToB TaK-
)K€ pas3BMBaeTCs KOHTPAaCT-MHAYLMpOBaHHas HedponaTus,
KoTopas MPUBOAMT K NOC/eAyLLEMY YXYAOLIEHUO UCXOL0B
y Takux naumeHToB [32]. C uenblo CHKEHMS YacToThl Chy-
YaeB BO3HMKHOBEHMSI [AHHOrO OCMOMHEHMS Y MaLMEeHTOB,
MoJTyYaloLLMX 3aMEeCTUTENbHYK0 MOYEYHYH Tepanuio, crefyeT
MPOM3BOAMTL OLIEHKY PUCKA ANs onpefeneHus BeposTHOCTH
BO3HWKHOBEHMS, @ TaKKe TaKTUKM NocneaytoLLeil npodunax-
TUKW JaHHOTO 0CnoXHeHus [33].

ELle 04HMM OCNOXHEHMEM Y NALMEHTOB Ha reMoamanu-
3e ABNAETCA KOHTpacT-MHAYLMPOBaHHaA 3Huedanonatus,
BO3HWKAIOLLAA Yy NaUMEHTOB C XPOHWUYECKOM 60Je3HbI0 Mo-
UeK Mocne BHYTPMapTepManbHOro BBEAEHWS PEHTTEHOKOH-
TpacTHbIX NPenapaToB W 3HA0BACKYNAPHbIX BMELLATENbCTB.
YacToTa pa3BuTus [LaHHOTO COCTOSIHWUA B UCCEeS0BaHUU CO-
ctaBuna 16,4 % [34, 35]. [Ina naumeHTOB C TepMUHabHOM
CTafiMen XpoHMYecKoi BonesHu noYveK anbTepHATMBON KOM-
MbTEPHO-TOMOrpaMyecKoi aHrnorpadum U CeNeKTMBHOM
LepebpanbHOM aHrMorpadumM MOXKET ABNATLCS BPEMAMNpPO-
NeTHas UM KOHTPACTHO-YCWIEHHas MarHUTHO-Pe30HaHCHas
aHruorpadus [36]. Mpu ncnonb3oBaHUM rafoNMHUN-COAEP-
KaLLMX KOHTPaCTHbIX BELLECTB Y NaLMEHTOB, HaXOAALIMXCS
Ha reMofvanu3e, OnuUcaHbl Clly4an pasBUTUA HE(POreHHOro
CUCTEMHOrO (Mbpo3a, KOTOpbINA ABNAETCA PEAKUM CUCTEM-
HbIM OC/TOXKHEHMEM B OTBET Ha BBEAEHME Taf0NMHUIA-KOHT-
pacTHbIX BewecTs | rpynnbl (ragoamMamnp, (OMHUCKaH), ra-
LOMNeHTeTaTaAUMErIIOMUH  (MarHeBUCT), rafoBepceTaMump,
(onTuMapk)). Y naumeHTOB, HaXOAALLMXCA HA remoauanuse,
PEKOMEHAYETCA MCMO/b30BaHWe af0iMHUA-KOHTPACTHbIX
Bewects Il rpynnbl (ragoTeparamernioMuH (foTapem), rafo-
Tepuaon (NpoxaHc), ragobytpon (ragosuct)) [37]. MeTaaHa-
nm3 Woolen S. et al. (2020) npoaeMoHCTp1poBa, YTO pPUCK
pa3BUTUS He(pOreHHOro cMcTEMHOro (Mbpo3a y nauueHToB
C XPOHWYeCcKo Bone3Hbl NoYeK 4-i 1 5-1 cTapuin Npu uc-
NoNb30BaHUN raflONIMHUN-KOHTPACTHbIX Belects Il rpynnbl
coctasun 0,07 % [38].

3AKJIOYEHUE

Ons NPUHATNA pelleHna 0 nposefeHUn CUCTEMHOro
Tp0M60ﬂM3VICa BbIMOJIHEHKE KOMI'IbKJTepHO-TOMOFpaCI)VI-
4ecKoro aHFMOFpad)M‘-IECKOFO nccnenosaHna C BeeeHMeEM
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I0A,COMlePIKALLIEr0 KOHTPACTHOrO BELLECTBA He ABNSeTCA 065-
3aTeNlbHbIM, O[JHAKO MPOBEAEHNe CEeNeKTUBHOW Liepebpanb-
HOW aHrmorpadum n nocnenyioLleit TPOMBOIMOONIKTOMMUM
be3 KOHTpacTHOW BW3yanM3aLWUM COCYA0B HEBO3MOXHO.
B cnyyae Hanuums nokasaHui 1S BbINOSHEHUS TPOMBOIM-
60M13KTOMMUM MO NOBOJY MLLIEMUYECKOTO MHCYNbTa Y NaLyWeH-
TOB C TEPMUHANbHOW CTafMEN XPOHUYECKOW Hone3Hn noyek
BHYTPUCOCYAMCTOE BMELLATENLCTBO AOMKHO ObITh BbINOJHE-
HO N0 abconTHBIM NOKa3aHKAM. PeLLeHue 0 ero npoBeAeHUM
AOMKHO NPUHUMATBCS KOHCUNMYMOM Bpaden (HeBpONOroM,
HenpoXupyproM, HedponoroM, peHTreHoNoroM), Lefb Ko-
TOpPOro — OnpefeneHne pucka/mosb3bl, a TaKKe NpUHATME
peLLeHmns 0 MecTe [arnbHeiLLero NeYeHns NaumeHTa ¢ y4eToM
€ro HYX[aeMoCTW B CeaHcax perynspHoi 3aMecTUTesbHOV
MoYeyHOI Tepanuu.

NOMO/IHUTENIbHAA UHOOPMAL UA

Bknap, aBTopoB. Bce aBTOpbl BHEC/M CYLLECTBEHHbLIA BKAA
B pa3paboTKy KOHLeNLyM, NpoBeAeHNe UCCNeL0BaHNS U NOAr0TOB-
Ky CTaTby, NPOYM U 0800puUnM GUHaNbHY0 Bepcuio nepes nyo-
nmKaupen. JInuHeli Bknag kaxgoro astopa: C.B. KonomeHues —
KOHLIENUMS U IU3aiiH UCCNe0BaHusl, OKOHYaTe/bHOE YTBEPIKAEHWE
Bepcun Ans nybnukaummn; H.M Poptokos — cbop AaHHbIX, NoA-
roTOBKa TeKcTa cTatbi; B.A. flkoBneBa — KoHUeNUMa U Au3aiH
UCCNeL0BaHUs, COCTaBfieHMe WM WUTOroBas nepepaboTKa cTaTbi;
E.W. LLlepMaTioK — aHanu3 1 MHTEpNpeTaums AaHHbIX, MOArOTOBKA
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CNo>KHOCTU AMarHOCTUKU CUHApPOMa TpeMopa
U aTakKCuu, aCcCOLLlUMPOBaAHHOIo C JIOMKOM
X-xpoMocoMou

W.B. Kpacakos' 2, W.B. JIutBuHenko?, [1.E. [bickuH?

! BCepoCCHtCKUI LLEHTP 3KCTPEHHOM 1 painaLmMoHHOM MeanumHbl MM. A.M. Hukudoposa, CankT-Metepbypr, Poccus;
2 BoeHHO-MeMUMHCKas aKanemus, CaHkT-TeTepbypr, Poccus

AHHOTALMSA

CvHapoM TpeMopa M aTaKCum, accoLMMpOBaHHBIN C JIOMKOW X-XpOMOCOMOW, — 3T0 HeJ,aBHO OMMCaHHOE B IUTepaType Hen-
poereHepaTBHoe 3abonieBaHue C HU3KUM MPOLIEHTOM BbISIBASIEMOCTM Y NALMEHTOB MO NpUYMHE HELOCTaTOYHON OCBESOM-
NeHHocTU Bpayel. KnnHuyeckas KapTuHa XapaKTepusyeTcsi BbICOKOW (EeHOTUNMYecKoN BapuabenbHOCTbIO M COBMAfEHUEM
CMMMTOMOB C Jpyrumy, bonee M3BECTHBIMU ABUraTeNbHbIMU PAacCTPOMCTBAMU, B CBA3M C YEM NaLMEHTbI ANUTENbHOE BPEMS
HabnopaTcs ¢ owubouHbiMM amarHo3amun. B ctatbe obcypaetca Bonpoc auddepeHUmansHon AUarHOCTUKM CMHAPOMA
TpeMopa W aTakcuu, acCOLMMPOBAHHOMO C JIOMKOW X-XPOMOCOMOW, C 3CCEHLMabHbIM TpeMopoM, 60nesHbio MapKUHCOHa,
MyNbTUCMCTEMHOMN aTpoduen, CNMHOLepebenApHOI aTakemelt U NPOrpeccupyoLLMM HagbaaepHbIM NapanuyoM. C uenbio fe-
MOHCTPaLMUM CIIOXHOCTW LUAarHoCTUKM AaHHoro 3abosieBaHus NpefCcTaB/ieHo ONMCaHWe Cydasl FeHETUYECKW NOATBEPIEH-
HOr0 CMHAPOMA TPEMOpa M aTaKCWW, acCOLMMPOBAHHOTO C JIOMKOW X-XpOMOCOMON. OnMCaHHbI KMHUYECKWUA Clyyaii npea-
CTaBJieH KOMOMHaLMe# aCUMMETPUYHOTO MHBASIMAU3MPYHOLLETO NOCTYpPabHO-KUHETUYECKOrO TPEMopa PYK, HE3HAUMTENbHOTO
TpeMopa NoKos, YMepPeHHOW MO3}KeUYKOBOW aTaKCuu, aCUMMETPUYHOIO yMepeHHOro Aoda-4yBCTBUTENBHOMO CUHAPOMA nap-
KWMHCOHU3Ma, NErKNX KOTHUTUBHBIX HapyLUEHW U NCUXOTUHECKUX PacCTpoicTB. MoapobHO onucaHa He TOMbKO KIIMHMYeCKas
KapTuHa 3aboneBaHus, HO M HaCNeACTBEHHbIA aHaMHE3 MauuMeHTa: pesynbTaTbl FeHEeTUHECKOro UCCeA0BaHNA AoYepn —
HOCUTENIbHULbI MpeMyTauum reHa FMRT v BHyKa, cTpajatoLlero cuHapoMoM MapTtuHa—benn. OcobeHHOCTbI0 KITMHWMYECKOro
Cyyas sBNseTcs AnuTenbHoe owKboyHoe HabmofeHWe naumeHTa ¢ AMarHo3oM «bonesHb [apkuHCOHa», a Takxe NpoBo-
LMMas Tepanus BbICOKUMM [Lo3aMu NpenapaToM NieBogona/kapbuaona 250 + 25 mr (no 6 TabneTok B cyT). [pn n3yyeHum o-
CTYMHOM 0TeYeCTBEHHOMN MTEPaTYpbl ONUCaHHBIX paHee CilyyaeB CUHAPOMaA TPEMOPA M aTaKCUM, acCoLMMPOBAHHONO C JIOMKOM
X-xpomocoMoK, 06HapyKeHo He bbino.

Kniouesble cnosa: 6onesHb MapkuHcoHa; reH FMRT; noMKas X-xpomMocoMa; MynbTUCUCTEMHAs aTpodus; CUHAPOM aTaKcuy;
cuMHapoM Tpemopa; FXTAS.
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Challenges in diagnosis of fragile X-associated
tremor/ataxia syndrome
lgor’ V. Krasakov" 2, Igor’ V. Litvinenko?, Dmitriy E. Dyskin?

! Nikiforov All-Russian Center of Emergency and Radiation Medicine, Saint Petersburg, Russia;
2 Military Medical Academy, Saint Petersburg, Russia

ABSTRACT

Fragile X-associated tremor/ataxia syndrome (FXTAS) is a neurodegenerative disease recently described in the literature with
a low percentage of detectability in patients due to insufficient awareness of doctors. The clinical picture is characterized by
high phenotypic variability and coincidence of symptoms with other, more well-known motor disorders, in connection with
which patients are observed for a long time with erroneous diagnoses. The issue of the differential diagnosis fragile X-asso-
ciated tremor/ataxia syndrome with essential tremor, Parkinson’s disease, multiple system atrophy, spinocerebellar ataxia
and progressive supranuclear paralysis is highlighted separately. In order to demonstrate the complexity of the diagnosis of
this disease, a description of a case of genetically confirmed case of genetically confirmed fragile X-associated tremor/ataxia
syndrome is presented. The described clinical case is represented by a combination of asymmetric disabling postural kinetic
tremor of the hands, minor resting tremor, moderate cerebellar ataxia, asymmetric moderate dopa-responsive parkinsonism
syndrome, mild cognitive impairment and psychotic symptoms. Not only the clinical picture of the disease is described in detail,
but also the hereditary history of the patient: the results of a genetic study of a daughter premutation carriers of the FMR1 gene
and a grandson suffering from Martin—Bell syndrome. A special feature of the clinical case is the long-term erroneous obser-
vation of a patient diagnosed with Parkinson'’s disease, as well as high-dose therapy with levodopa/carbidopa 250 mg + 25 mg
(up to 6 tablets per day). When studying the available domestic literature, the previously described cases of fragile X-associated
tremor/ataxia syndrome were not found.

Keywords: ataxia syndrome; FMRT gene; fragile multiple system atrophy; FXTAS; Parkinson s disease; tremor syndrome;
X-associated.
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JVICKYCCAM

AKTYAJIbHOCTb

CvHapoM TpeMopa U aTakcu, acCOLMMPOBaAHHBIN C JIOM-
Ko X-xpoMocomoit (fragile X tremor ataxia syndrome,
FXTAS) — 3T0 HelpopereHepaTBHOe 3abosieBaHmMe C No3[-
HWAM HayanoM, pa3BMBalOLLEECs MpU HaUuMM NpemyTaLmm
B reHe FMR1 (fragile X mental retardation, reH yMcTBeHHoA
OTCTaNIoCTH, acCOLMMPOBAHHbLINA C JIOMKOW X-XpOMOCOMOWN).
Mockonbky FXTAS 6bin BniepBble onucaH B MTepaType 0THO-
CUTENbHO HeABHO, XapaKTepu3yeTcs BbICOKOW heHoTMnnYe-
CKO BapuabenbHOCTbI0 M COBMafeHNeM CUMNTOMOB C pyru-
My, boniee M3BECTHBIMU [JBUraTeNbHBIMK PacCTPOMCTBAMH, Er0
PeAKO Pacno3HakT, NpU 3TOM MauMeHTbl ANUTENbHO Habnto-
Jal0TCA ¢ oWwMboyHbIMK anarHo3amu [1, 2]. loctaTouHo Ya-
cT0 naumeHTam ¢ FXTAS BbiCTaBnAKTCA Cneayolme auarHo-
3bl: 3cCeHUManbHbIA Tpemop (3T), bonesHb MapkuHcoHa (BIT),
MynbTucucteMHas atpodms (MCA), cnuHouepebennspHas
atakeua (CUA) m paxe nporpeccvpyrowmii HagbsaepHbli
napanud (MHI).

MATEPUAJIbl U METOAbI

B cTaTbe npoaHanM3uMpoBaHbl U UCMONb30BaHbl AaHHbIE,
ony6/IMKOBaHHbIE B OTKPbITBIX OTEYECTBEHHbIX M 3apybex-
HbIX NINTEPaTypHbIX UCTOYHMKAX, NOCBALLEHHbIX ANArHoCTU-
Ke FXTAS. Takke nmpepncTaBneHo onucaHue Cob6CTBEHHOMO
KIIMHUYeCKOro HaboieHns reHeTUYECKN NOATBEPKAEHHOT0
FXTAS.

ObCYXAEHWUE

leH FMR1 HaxomuTcs Ha ASMHHOM Mfiede X-XpOMOCOMbI
B foKyce Xq27.3, conepxuT 17 3K30HOB, 0xBaTbIBaeT 38 Thl-
CAY Nap HykneotupoB M kopupyet benok FMR1, cBasbiBa-
towwiics ¢ PHK v monucomMamn v npuHMMaloLWMin yqactue
B TpaHcnAUmM. [laHHbIN 6enlok HeobX0AMM Ans HopManbHOro
KOTHUTUBHOIO Pa3BUTMS, a TaKXKE COXPAHEHUS EHCKOW pe-
NPOLYKTUBHON ByHKUMM [3].

B HopMe B reHe FMRT npucyTcTByHOT OT 5 10 54 TpuHy-
KneoTuaHbix noBTopoB CGG. YBenuueHne KonuyectBa Tpu-
Hykneotuaos (>200 nosTopos CGG) NpuBOAMT K HapyLUEHMIO
cuHTesa benka FMR1 u natonoruu paseuTtis HepBHON Cu-
cTeMbl — cuHapoMy MaptuHa—benn (CMB), oH e cuHapoM
noMKon X-xpoMocoMbl [4]. CMb siBnsieTcs Hanbonee pacnpo-
CTpPaHEHHOMN MPUYMHON HACNeACTBEHHOW YMCTBEHHOM OTCTa-
NOCTU M PacCTPOMCTB ayTUCTUYECKOro cnekTpa. Pacnpoctpa-
HeHHocTb CMb coctaBnset 1 cnyyaii Ha 2500-7000 myxumnH
n 2500-11000 xeHwwH [5]. bonbwnHCTBO MyxunH ¢ CMB
UMElOT YMCTBEHHYH OTCTaNOCTb (B OCHOBHOM B CMEKTpe ay-
TU3Ma), NOBEAEHYECKMEe CUMMTOMbI, BK/loYas TPeBory 1 ae-
GUUMT BHUMaHMA. CMNTOMBI Y eHwwmH ¢ CMB BapbupytoT
OT JIErKoW [0 TAXKENOW CTeNneHu W MPOSBASKOTCA TPYAHOCTHIO
B 06y4eHun 1 B3aMMooTHoLeHusix [5]. Cuutaetcs, 4to MyTa-
unsa npu CMB npuBogmt K notepe ¢yHKumm benka. Hanpo-
TMB, npemyTauusa B rede FMRT (o1 55 go 199 noetopos CGG)
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ABNSAETCA NPUYKMHON CBEPX3Kcnpeccun reHa FMRT, B pesynb-
TaTe KOTOPOW KonMyecTBo cooTeeTcTByloLeit MPHK yBenun-
umBaetcsa B 2—10 pa3 B cpaBHeHUM C HopMoM [6]. B pesynb-
TaTe reHepupyloTca Besku, KoTopble HaKanMBaloTCA B BUAE
YOMKBUTMHMPOBAHHBIX BKIIOYEHWUI B HEMPOHAX W acTpoLmTax
Mo3ra.

B HacTosLLee BpeMs NpeLoXeHo UCMOMb30BaTb TEPMUH
«COCTOSIHUS, aCCOLMMPOBaHHbIe C NpeMyTaumeil reHa FMR1»,
KOTOpbIA BKIOYAET CUHAPOM NMepBUYHON 0BapUasbHON HeA0-
CTaTO4HOCTM Y XeHWwH (fragile X-associated primary ovarian
insufficiency, FXPOI), FXTAS n apyrve MeHee onpefenieHHble
COCTOSIHMS, COMPOBOXKAAIOLLMECS LIMPOKUM CMEKTPOM NCUXM-
YEeCKMX paccTpomncTs [5].

FXTAS Moryt cTpagaTb M EHLUMHbI, OAHAKO YacToTa
Pa3BUTMS CUHAPOMA 3HAUUTENBHO HUXKE. TonbKo 16 % KeH-
WMH — HOCUTENbHUL, npeMyTaumn reHa FMRIT cTpapatot
AaHHbIM 3abo/1eBaHNEM, B TO BPEMS KaK Y MYUMH OHO pas-
BuBaetcs B 40 % cnyyaes. B 10 e BpeMs npemyTaums MoXeT
chopmupoBatbes y 1 13 200 xeHwmH ny 1 13 400 MyxumH,
yTo MpMBOAMT K Bonee cbanaHcMpoBaHHOMY COOTHOLLEHWH
nonos [7, 8].

Knunnyecku FXTAS obbiuHO nposBnsetcsa nocne 50 net.
Yawle nebloTmpyeT ¢ KMHETUYECKOrO TPEMOpa, B AaslbHeil-
LLIEM NPUCOEAMHSIOTCA 3IEMEHTHI MO3XKEYKOBOM aTakcum [7].
YacToTa pa3BuTus TpeMopa 3aBUCUT OT BO3pacTa NauueHTa:
B Bo3pacTe oT 50 fo 59 net oH BbisBNsAETCA TONLKO Y 17 %
naumenTo., ot 80 go 89 net — y 75 % [4]. NomuMo Tpemopa
1 aTakcuu y naumeHToB ¢ FXTAS yacTo BbISBAAIOTCA CUHAPOM
MapKMHCOHM3Ma, rna3o/BuraTesibHble paccTpoOMCTBa, HEBPO-
naTW 1 BereTaTMBHbIE HapyLLeHWs. MoryT BcTpeyaThbes Kor-
HWUTMBHbIE HapYLUEHWS, NPU 3TOM Y KEHLUMH OHW BbiSBNEHb
MWUHUManbHo [1].

lporpeccupytolas MO3)KeUKOBas aTaKCUs MOXET fiB-
NATHCA eMHCTBEHHbIM KIIMHUYECKUM MPOSIBEHUEM NpU-
MepHo y 20 % naumeHToB. B cBAi3M ¢ 3TMM TecTUpoBaHKe Ha
onpegeneHue npemytauuu B reHe FMRT MoxeT ObiTb no-
Ka3aHo iMuaM B Bo3pacTe craplue 50 feT ¢ HeobbACHUMOM
MO3EUKOBOM aTakcuen [9].

CVHLPOM NapKUHCOHM3MA Yy DOMbLUMHCTBA MALMEHTOB
¢ FXTAS npoteKaeT ¢ ferkoi puriaHocCTbI0, B B0NbLIMHCTBE
cnyqaeB — 6e3 TpeMopa nokos [9]. Takxe onucaHbl ciyyamn
aTUMUYHOMN KJIMHMYECKOW KapTUHbI € HannuueM xopeu [10].

Bo3MoXKHbIe HeipoBM3yanu3aUMoHHbIE U3MEHEHWS Mpu
BbInosHeHnn MPT rofioBHOro Mo3ra y naumentos ¢ FXTAS [11]:

* [7aBHble NPU3HaKK:

1) nopaxeHue benoro BeLLECTBAa CPELHUX HOMEK MO3-
euKa (Bctpeyaetca y 60 % naumeHToB MyxumH 1 13 % xeH-
LLNH);

2) nopaxkeHne bGenoro BeLlecTBa BajMKa MO30/MUCTOrO
Tena (YaLe BCTPEYaeTCs Y NaLMEHTOB MyXKUMH);

* [OMOJHUTESIbHbIE NPU3HAKM:

1) obLas aTpodus roNOBHOMO MO3ra;

2) obLee nopaxeHue benoro BeLLecTBa rofloBHOMO Mo3ra.

FXTAS nporpeccupyeT MefeHHO, NMPOLOSIKUTENbHOCTD
Xu3Hu nocne febrota 3abonesaHus MoxeT gocturathb 20 neT.




DISCUSSION

InddepeHumansHas auarHoctuka FXTAS nposopgutcs
y naumentos ¢ 3T, bI1, MCA, CLIA v HI. B tabn. 1 npu-
BeAeHbl AaHHble anddepeHUMansHon auarHocTukn FXTAS,
3T, BM, MCA, CLIA v [THN no Bo3pacty AebtoTa 3aboneBaHus,
TAIKECTU TEYeHUs, TEMMY NPOrpeccMpoBaHnsa U NPOLOMKM-
TENBHOCTU XM3HU Nocne AebroTa 3aboneBaHus.
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B Tabn. 2 npuBepeHbl faHHble auddepeHUManbHon ama-
rHocTukm FXTAS, 3T, BIl, MCA, CLLA v IMHI no BcTpeyaeMocTu
TpeMopa, aTaKCuW, MapKUHCOHM3Ma U rNa30ABUraTenbHbIX

HapYLUEHWN.

leHeTUYeCKOe MccnefoBaHWe MPOBOAMTCA MYTeM onpe-
JEeneHns ynucna HykneotuaHblx noetopos CGG B reHe FMR1

Tabnauua 1. nddepeHumnanbHas amardoctuka FXTAS, TedeHne 3aboneBanus (agantuposaHo u3 [12])
Table 1. Differential diagnosis of FXTAS, course of the disease (adapted from [12])

Bo3spacr Taxectb [poAoNKUTENBHOCTD HU3HM
3aboneBaHue Temn nporpeccupoBaHms
nebioTta 3abo/1eBaHuA nocne Aebtota 3abonesaHus
FXTAS Mocne 50 net PaznnyHas MeaneHHbI 20 net
T BapuabenbHbIn (55,8 + 15,1 neT): OTHocUTENbHO OueHb Me[LeHHbIN CooTBeTcTBYeT CpesHeit
HacnefACTBEHHas W CropaguyecKan MArKas NMPOACIIKUTENIBHOCTU JKU3HH
(hopMbl 10 65 NeT; ceHumbHan pervoHa NpoXmBaHus
topma nocrne 65 net
BM 58,4 + 11,0 net Pasnnynas YMepeHHbIN 15 net
CLA PasnunuHbii: CLA 1-3-30-40 ne; Pasnuunas PasnuyHblii Pa3snuuHas; bonee paHHss cMepTb
CLA 6: 52 + 12 net c bonee paHHUM BO3pacToM
Havana; CLLA 6 — HopmanbHas
MCA 56 net Tskenas BricTpbin 9-10 net
MHM 60-70 net Tsxkenan OyeHb BbICTpLIN 6-8 net
Tabnauua 2. [InddepeHumnanbHas amarHoctuka FXTAS, knuHuyeckas kapTuHa (agantupoBaHo u3 [12])
Table 2. Differential diagnosis of FXTAS, clinical picture (adapted from [12])
3abonesaHue Tpemop Ataxcus MapKUHCOHM3M I'naao,u,suraI ENbHEIE
paccTpoincTBa
FXTAS 77 %, 41-66 % 29-32% MoryT BcTpeyatbes
KMHETUYECKMIN> MOKOS,
PyKM>> ronoBa
T Kunetnyeckuin 25-98 %; 50 % 64 % 35-41%
UHTEHUMOHHBIA 33-89 %;
noctypanbHbiid 80 %;
nokos 1,9-46,4 %;
PYKM>> rofoBa> rosoc
Bl Mokos 38,9 % - 06nuraTHbIA CUHAPOM MoryT BCTpeyartbca
(TpeMop-AOMUHaHTHas
tdopma)
CUA MocTypanbHbIii BbisBnsieTca Bo Bcex MosxeT BCTpeyaTbCs MoryT BCTpeyartbca
U MHTeHUMOHHbIA Npu CLA 2, cnyyasix, 3a UCKIItove- npu CUA 2, 3, 17, 21 npu CLUA 1,2, 3,5,6,7,8, 14,
12,15, 20, 27 Huem CLIA 17 v IPNJIA 28, 37
(MOXKeT 0TCyTCTBOBATh)
MCA Jlo 80 % MCA-TT: no 40 %; MCA-IT no 98 %; MoryT BCcTpeyartbca
MCA-M: no 100 % MCA-M o 73 %
MHM o 42 % EanHnyHble onncanma TUNWUYHBIA NapKUHCO- YacTto; MoXKeT ABnATbCA

Hu3M 1o 19 %;
aTUMNYHbINA NAPKMHCO-
HU3M Ao 40 %

KputepueM OUarHoCTmKu

lpumeyarue. MCA-IT — MynbTUCMCTEMHAA aTPodus, NAapKUHCOHMYeCKUiA TUM; MCA-M — MynbTUCUCTEMHas aTpodus, MO3KEYKOBBINA TU;
[PMNJIA — peHTtaTopybpo-naniMaonioncoBa atpodus; >> — 3HaK «y4alle»; > — 3HaK «0onbLue».
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JVICKYCCAM

¢ nomoLupbto MUP-anartocTuku. [laHHoe uccnenoBaHue B Ha-
cTosiLlee Bpems sABnsetcs obwepoctynHbiM. CMB, FXPOI
n FXTAS 00bI4HO BLISBNSAIOTCA B OAHMX W TEX JKE CEMbAX.
TonbKo MHPOPMMPOBaAHHBIA 06 0COBEHHOCTAX HAceA0BaHUs
AaHHOro 3abonieBaHNA Bpay CMOXET NPeANoXMUTb TeCTUPOBa-
HWe Ha Hanuuve MyTaumu/npeMyTaumm B reHe FMRT y uneHos
ceMby naupmeHTa ¢ CMB. HecMoTps Ha TO YTO Y JKEHLUMH —
HocuTenbHUL nNpeMyTaumm FXTAS pasBuBaloTca pexe, Yem
Y MY)XUMH, OHU NMOABepPKeHbl pucky passutus FXPOI, koto-
pbiii NpefcTaBnseT cobon Hambonee Hacnepmyemyo Gopmy
npexaeBpeMeHHON MeHoMay3bl UK paHHEN HeJ0CTaTO4YHOCTH
ANYHMKOB. KpoMe Toro, Y MEHLUMH — HOCUTENbHULL NpeMy-
Taumu MoryT Habmoaatecs onee BbICOKME MOKa3aTeNn Ncu-
XMUYECKUX CUMNTOMOB, BKJIK0Yas TPEBOrY, CUHAPOM AeduumTta
BHUMaHWA 1 TUNEPaKTUBHOCTH, AENPECCHI0, DECCOHHULLY, Xpo-
HWYECKYHO YCTaNoCTb U XPOHUYECKUIA 60N1EBON CUHAPOM.
Jleyenue FXTAS cumntoMatuyeckoe. Koppekums nocty-
PaNibHOr0 M KMHETUYECKOro TpeMopa MoXKeT bbiTb npoBefe-
Ha bBeTa-agpeHobnokaTopamu, a TakXKe OpyrUMu rpynnamu
npenapaToB, pEKOMeHA0BaHHbIX AN nevenuns IT. JleBogona
MoKasaHa B C/ly4ae BbIIBIEHUS CUHAPOMA NapKUHCOHMU3Ma.
KOrHWUTMBHbIE HapyLLeHWUs, NCUXOTUYECKUE PacCTPOWACTBa,
a TaKXe TPEBOXHOCTb U JENPECCUI0 CNefyeT KOpPPEKTUpPO-
BaTb MO NPUHLMMAM Tepanuu LaHHOW cuMnToMaTuKu npm bI1.

KTMHUYECKUUA CNYYAN

MaumenT [1., MyxunHa 58 net, obpatuncs ¢ xanobamu
Ha BblpaXKeHHOe ApoXaHue pyK (bonbLue neBoit), 3aMeaneH-
HOCTb JBVXKEHWM, LLIATKOCTb.

AnamHe3 3aboneBaHus. Co cnoB nauueHTa, boseH B Te-
ueHue cemu net. [lebroT 3aboneBaHns — ¢ TpeMopa NieBoM
PYKM, B [LabHENLIEM OTMETUN HE3HAUUTESIbHYI0 3aMefJieH-
HOCTb NeBbIX KOHEYHOCTEN, 0BpaTUNCA K HeBpoJIory, YCTaHoB-
neH auarHo3 bll, Hauata Tepanus aroHMcTamMu A0(GaMUHOBbIX
pevuenTopos. CMMNTOMaTMKa NporpeccupoBana, TpeMop JIeBoid
PYKW CTan HOCUTb MHBaMAM3UPYHOLLUMIA XapaKTep, YCUIUAUCH
CKOBaHHOCTb M 3aMe/i/IEHHOCTb, NPUCOEAUHMUIICA HE3HAUUTESTb-
HbI TPEMOP MPaBO¥ PYKK, CTan 0TMeYaTh LIATKOCTb. Hepes Tpu
roga nocne febtota 3aboneBanus K Tepanuu nobaBneHbl npe-
napatbl 1eBOAOMbI, YTO, CO C/IOB MaLMEHTa, NPMBENO K Yayy-
LUEHMI0 COCTOSIHUA! U CHWKEHWIO BbIPAXKEHHOCTU Tpemopa.
B cBa3n ¢ addeKkToM 0T NPOBOAMMON Tepanuu npenapatamm
NIeBOAONbI MALMEHT MOCTEMEHHO YBEIMYMA UX CYTOYHYH [03Y
£o 1500 mr/cyt. HecMoTps Ha BbICOKWE [03bl MPenapaTos,
TpeMop coxpaHsincs. MauneHT obpaluancs 3a KoHcymbTauuel
C LembK onpefenieHn s BO3MOXKHOCTU NPOBEAEHUs TaaMo-
TOMUM OKYCUPOBaHHLIM YNbTPa3ByKoM ¢ MPT-HaBurauven,
B OMEpaTMBHOM JeYyeHun BbiNo oTKasaHo. B TeuyeHue ropa
OTMeYaeT CHWXEeHWe NaMATH, 3NU30Abl «3KCTPaKaMMUHHBIX»
rannounHaumn (3pdekt npucytcrams). MpoBoauMan Tepa-
Mns Ha MOMEHT ocMoTpa: 6 TabneTok neBofona/kapbuaona
250 + 25 Mr B cyT, 4 TabneTkn npammneKcona B cyT, 2 Tabnetku
amaHTaguHa cynbdat 100 Mr B cyT, ¥ TabneTky KioHasenama
2 Mr BeYepoM.
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HacnepcTeeHHbIn aHaMHe3. [py onpoce nauueHTa faH-
HbIX 3@ OTArOLLEHHbII HAaCNeCTBEHHBIN aHaMHE3 CO CTOPOHI
poauTenen, nenyLiek, 6abyLiek, ouepu noayyeHo He Obino.
Ha KoHcynbTaumm nmpucyTcTBOBana A04Yb NauMeHTa, KOTo-
past yTO4YHWUNA, YTO ee CbiH (BHyK nmaumeHTa) ctpagaet CMB.
B panbHeMweM 6binu npefcTaBnieHbl pe3ynbTathl re-
HETMYECKOr0 WCCNEAO0BaHWA MO BbISBNEHUIO NOJMMOp-
¢usMa/MyTaumm reHa FMRT BHyKa M [04epu nauueHTa.
MoneKynspHo-reHeTUYeCKMiA aHanu3 noKasar, yto y BHYKa
nmeetca bonee 200 CGG noBTOpoB B MPOMOTOPHOW 30HE
reHa FMRI, 4yTo cOOTBETCTBYeT MyTauuu — M3MEHEHWS,
xapakTepHble ans CMB. Y pgoyepu mmeetcs ogHa annenb
¢ 29 CGG nostopamu 1 ofHa annenb ¢ bonee 90 CGG no-
BTOPaMu B NPOMOTOPHOM 30HE FeHa, YTO COOTBETCTBYET Mpe-
MyTaLWM reHa.

ConytcTBylowme 3aboneBaHus: CTPajaeT caxapHbIM
[MabeToM BTOPOro TUMa, OXKMPEHUEM TPETbEl CTeneHu, no-
nyyaet MetdopmuH 1000 Mr 2 pa3a B AeHb.

Hesponoruyeckuin ctatyc (BbisiBNeHHass natonorus):
MOHpeanbCcKas LIKana OLEHKU KOTHUTMBHBIX OYHKLMIA
27 bannoB, KpaTKas LUKana OLEHKU MCUXMYECKOro cratyca
27 6annoB, runocMms, runoMUMuS, riybokue pedpneKcbl CHU-
JKeHbl, rMnoKkuHe3ns S>D, BbipaXKeHHbIA BbICOKOAMMUTYL-
HbI¥ HU3KOYACTOTHBIN MOCTYPabHbIA TPEMOP U TPEMOP MOKOA
NeBON PYKM, NIErKMin TPEMOP MOKOSA NpaBo PyKK, MNOKMHE-
3us, Aipye BbIpaxeHHas B Horax, S>D, nanbue-Hocosyto npo-
By cneBa BbIMNOMHAET C MHTEHLMOHHBIM TPEMOPOM, KOJIEHHO-
MATOYHYI0 Npoby cneBa BbIMOMHAET C NETKOW AUCMETPUEN,
B Npobe Pombepra HeycTonuuB, noLLaTbiBaHWe BNEBO.

Yepe3s 2 4 nocne npuemMa 1,5 Tabnetok npenapara neso-
nona/kapoupona 250 + 25 Mr 0TMeYaeTcs NoNIoXKMTENbHas
OVHaMUKa B BUE CHUMEHWS BbIPAXKEHHOCTU MMMOKUHE3UN
¥ TpEMopa MOKOS, 0AHAKO CHUXEHWE BbIpaXKeHHOCTW NoCTy-
PanbHOr0 M UHTEHLMOHHOIO TPEMOpPA He3HaumMTenbHoe. Ynyu-
LLEeHWe N0 TPeTbel YacTh YHUOULMPOBAHHON LUKasbl OLEHKM
BN ¢ 39 po 17 6annos.

PesynbTathl MarHUTHO-pe30HaHCHOM TOMorpadum ronos-
Horo Mo3ra naumeHTa [1. npeAcTaBneHbl Ha PUCYHKE.

B cBA3W ¢ onMcaHHbIMKM WU3MEHEHWAMM MaLMeHTa Ha-
NPaBUIM Ha FEeHETUYECKOe WUCCNeAO0BaHWE MO BbISBIEHWIO
nonumopdusma/Mytaumu reHa FMRI. Bbino BbisBNEHO
107 CGG noBTOpOB B NEPBOI anfiesiv reHa, YTo COOTBETCTBYET
npeMyTaLum reHa.

TakuM obpa3oMm, npoBefieHHOe 0bCnefoBaHWe NoKasano
Hannume y naumeHta FXTAS, a He BIl, Kak pacueHuBanocb
paHee.

B cBA3M € HaNMUMEM «3KCTPaKaMNUHHOTO» FasloLMHO3a
NaLmMeHTy BbIN0 PEKOMEHA0BAHO CHUMEHWE [,03bl aMaHTaau-
Ha cynbhata u npamuneKkcona, 403a npenaparos J1eBOLOMbI
bbina coxpaHeHa. K Tepanumn gobaenen MeMaHTvH. lpeanpu-
HSiTa MOMbITKA Ha3HaYeHUs MPOMNpaHosIoNa, 0HaKO LieneBas
CyTOYHas [03a npenapara He 6bina LOCTUrHYTa MO NpUYMHE
pa3suTusa bpagmkapamu. C yyeToM Hanuuus BbipaXeHHOoro
NeBOCTOPOHHEr0 TPEMOpa MaLMEHT paccMaTpuUBAEeTCs Kak
KaHAMIAT Ha MHBA3MBHOE XUPYPriYECKOE JIEYEHME.
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PucyHok. PesynbTaTbl MarHUTHO-pe30HAHCHOM TOMorpaduu ronoBHOro Mo3ra naumeHTa [1., MyxunHa, 58 net. A. TunepuHTEHCUBHbIE
oyaru B 06nacTu cpeiHMX HoXeK Mo3euKa, FLAIR; b. TunepuHTEHCHMBHBIN cUrHan 0T Banka Mo3onuctoro Tena, 12-BU; B. Tunotpodus
MO3JKeUKa, MMNepUHTEHCUBHBIN CUTHaN OT BafMka Mo30siucToro Tena; I. NepuBeHTPUKYNSAPHEIN Nerkoapeos

Fig. 1. Results of magnetic resonance imaging of the brain of patient P., male, 58 years old. A. Hyperintensive foci in the region of the
middle legs of the cerebellum, FLAIR; b. Hyperintensive signal from the corpus callosum roller, T2-VI; B. Cerebellar hypotrophy, hyperin-

tensive signal from the corpus callosum roller; I'. Periventricular leukoareosis

3AKJTIOYEHUE

FXTAS ypensietca HefoCTaTOMHOE BHWMaHWe CO CTOPO-
Hbl MpaKTUKYIOLLMX HeBpoJioroB. BeposTHo, aaHHoe 3abone-
BaHME MOXET ObiTb Yallle AMArHOCTUPOBAHO Y MaLMEHTOB,
HabmoJalLWMXC B LEHTPaX, 3aHUMAIOLLMXCS AMarHOCTUKOM
W NeYeHUeM [BUraTeNibHbIX paccTpoiicTs. MpuBeaeHHbIe B CTa-
Tbe JIUTEPaTYpHbIA 0630p M OnMCaHWe KIMHMYECKOro Cryyas
HaLieneHbl Ha MoBblLLEHWe MHGOPMUPOBAHHOCTM Bpayei o 3a-
BoneBaHuK, 4TO MOMOKET He TOMBKO B OCTAHOBKE NMPaBUITbHOMO
AVarHo3a 1 nogbope Tepanuy NaLMEHTY, HO U CMOXKET NPOSUTh
CBET Ha BO3MOHYI0 NPUUMHY 3anob y uneHoB ero ceMbu.

AOMNOJIHUTENBbHAA UHOOPMALUA

Bknap aBTopoB. Bce aBTOpbI BHECNN CYLLECTBEHHbIN BKNAA
B NpOBeEeHe UCCNeA0BaHNA U NOATOTOBKY CTaTby, MPOY/N U 00-
Opunun GuHanbHY Bepcuio nepes NybnnKaume.

KoHtnuKT uHTepecoB. ABTopbl AeKnapupyrT OTCYTCTBUE SB-
HbIX 1 MOTEHUMaNbHBIX KOH(IMKTOB MHTEPECOB, CBA3aHHBIX C Ny-
BnMKaLmeit HacTosILLIEN CTaTbK.
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CobbiTue Il. PasButHe BoCcTOUHOU MeAULUHDI

B Poccumn B XX Beke. Bknap yyeHbix netepbyprckou-
NEeHUHrPaACKOM LUKOJIbl

I.0. AngpeeBa, M.M. OguHak, B.H. UpiraH, U.B. Jiuteunexko, C.A. MaMaeBa

BoeHHo-MeauunHcKas akapemus, CaHkT-letepbypr, Poccus

AHHOTALMA

B cTatbe npefcTaBneHa uctopus paseuTUS TpaaMLMOHHOM BOCTOYHOM MeauumHbl B Poccun n CCCP B XX B. CBeaeHus o Boc-
TOYHOW MeAuUMHe, nonyyeHHble B XIX B. bnaroaaps coTpyaHMKaM v Bpayam Poccuitckoii ayxoBHoi Muccum B [ekuHe, MHOro-
KpaTHO aHanM3upoBanucb U nepeocMbicinBanmch. Ha pybexe XIX—XX BB. nekapu bypsaTckoit aMHactum bagmaeBbix Benm
B [letepbypre BpauebHyl0 NpaKTUKY, AENUANUCH 3HAHMAMU O TMBETCKOM MeauuuHe. bonblUMM BKNALOM B MOHMMaHKe BOC-
TOYHBIX METOLO0B JieYeHUs bbin nepeBof, TMBETCKOro TpakTata «Yxya-wu», caenanHbid M.A. bagMaeBbiM. B Havane XX B.
B MnepartopcKoii BoeHHO-MeauumMHeKol akagemun B.B. KopcakosbiM v A.A. BuonuHbiM 6binn 3alumieHbl auccepTaumm
0 MeguumHe Kutas. Boigaowmmcs coBeTckuM yyeHbiM J.C. BA3bMeHCKUM, MonyumBLLMM GUA0NOrMYECKOe U MeLULMHCKOe
obpasoBaHue, B 1948 r. bbina 3awmuieHa aucceptaumnsa «Kutanckas MeguumHa. Ee uctopus v Teopus B KpaTKOM ouep-
Kex». ITOT yHAAMEHTaNbHbIA TPYA NOBAMAN Ha AanbHeulee pa3BuTUe BocTouHOM MeauumHbl B CCCP. MMeHHo MaTepua-
nbl aycceptaunm BasbMeHcKoro, nepepaboTaHHble M JOMNOMHEHHbIE OCHOBATENEM FOPbKOBCKOW LUKOMbI pedneKkcoTepanim
B.I'. BorpanukoM, nernm B 0CHOBY 0OHOI0 U3 Haubonee 3HauMTENbHBIX COBETCKUX M3AaHMI N0 JaHHOW TeMaTuke — «0uyepku
KMTacKon MegunumnHbl» (1961). Bknag B nonynspusaumio BOCTOYHbIX METOAO0B JieYeHUs 1 NpodunakTukm 3abonesanuin B CCCP
BHec Bpay [.H. CTosHOBCKUiA, 0CBOMBLLWNIA METOAbI WK3HbL-L3I0 Tepanuu B KoHue 40-x rr. 3HaKoBbLIM NepuoaoM NS pa3BuTUSA
TpaAMLUMOHHOM BocTo4HOM MeauumnHbl B CCCP 6binn 50-e rr., Bpems TecHoro cotpyaHuyectsa Mexxay CCCP v Kutaiickoi Ha-
pogHoii Pecnybnukoi. Bpauu, nsydaBlume TEOpUIO M MPaKTUKY YX3Hb-U3t0 B [TeKuHe, CTanu BefLyLLMMM UCCNeLoBaTeNsMU
1 OCHOBOMOMOXHUKAMM LLUKON urnopediekcotepanuu Ha poauHe. OyHLaMeHT NIEHUMHTPaACKON LKOMbI pediieKcoTepanum 3a-
noxuna 3.[. TeikounHckas. Ee HaumHanus npopomkmv A.T. Kauan, H.H. borpaHos B JleHMHrpackoM rocyAapCTBEHHOM WH-
CTUTYTe YCOBepLLEHCTBOBaHMA Bpayei; B.B. LLankuH, M.M. OgnHak — B BoeHHo-MeamumHCKo akagemun uM. C.M. Kupoga;
P.A. AnekcangpoBa, 0.[.. Wrnatos, H0.H. Bacunees, [.A. [lybposuH — B 1-M JIeHUHrpafiCKOM MeAMUMHCKOM WUHCTUTYTE;
I"A. CycnoBa — B JleHMHrpafiCKOM NeanaTPUYHeCcKOM MeAULIMHCKOM UHCTUTYTE. Pe3ynbTaToM TpYLOB Y4eHbIX neTepbyprckomn
(NeHWHrpazicKom) LUKOMbI B cepe Hay4HbIX UCCEA0BAHUMA, KIIMHUYECKOTO NPUMEHEHUS, OpraH13aLymm NpoLecca NoLroTos-
KW cneuuanncToB sBuoch yTBepxaeHue B 1997 r. npukasoM MuHucTepcTBa 3apaBooxpaHeHus Poccum pednekcoTepanuu
KaK 0ThefbHOM crneuuanbHOCTy.

KnioueBble cnoBa: PA. Anekcanpposa; M.A. bagmaes; H.H. borgaHos; H0.H. Bacunbes; f.A. Buonue; 3.C. BasbMeHckuiz;
I.A. Oybposun; 10.1. Urnatos; AT. Kayan; B.B. Kopcakos; M.M. OpuHak; [I.H. CtosHoBckuit; LA, CycnoBa; 3.[. TelKouMHCKas;
B.B. LLlankuH; BocTo4Has MeaMLUMHa; UINOYKanbiBaHUe; MPUMKMraHue; TMDETCKan MeaMULMHA; TPAAMLMOHHAA KUTalCKas Meau-
LIMHa; YK3Hb-L310 Tepanus.
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Event Il. The development of Eastern medicine
in Russia in the 20" century. The contribution
of scientists of the Saint Petershurg-Leningrad school

Galina 0. Andreeva, Miroslav M. Odinak, Vasiliy N. Tsygan,
lgor V. Litvinenko, Svetlana A. Mamaeva
Military Medical Academy, Saint Petersburg, Russia

ABSTRACT

The article presents the history of the development of traditional oriental medicine in Russia and USSR in the 20" century.
Information about Eastern medicine obtained in the 20" century thanks to the employees and doctors of the Russian Eccle-
siastical Mission in Beijing has been repeatedly analyzed and rethought. A great contribution to the understanding of Eastern
methods of treatment was the translation of Zhud-shi made by P.A. Badmaev. At the beginning of the 20" century, V.V. Kor-
sakov and Ya.A. Violin defended dissertations on Chinese medicine at the Military Medical Academy. In 1948, the outstanding
Soviet scientist E.S. Vyazmensky created and defended his dissertation “Chinese Medicine. Its History and Theory in a Brief
Essay.” This fundamental work influenced the further development of oriental medicine in the USSR. Having reworked it,
the founder of the Gorky School of Reflexology V.G. Vogralik published the book “Essays on Chinese Medicine” by two au-
thors. A contribution to the popularization of Eastern methods of treatment and disease prevention was made by the physician
D.N. Stoyanovsky. Close cooperation Working partnership between the Soviet Union and the People’s Republic of China in the
1950s contributed to the development of traditional oriental medicine in the USSR. Doctors who studied the theory and practice
of zhen-jiu in Beijing became leading researchers and founders of schools of acupuncture in their homeland. The founda-
tion of the Leningrad School of Reflexology was laid by E.D. Tykochinskaya. Her endeavors were continued by A.T. Kachan,
N.N. Bogdanov at the Leningrad State Institute for Advanced Medical Studies; V.V. Shapkin, M.M. Odinak — at the S.M. Kirov
Military Medical Academy; R.A. Aleksandrova, Yu.D. Ignatov, Yu.N. Vasiliev, D.A. Dubrovin — at the 1% Leningrad Medical
Institute; G.A. Suslova — at the Leningrad Pediatric Medical Institute. In 1997, reflexology was approved as a separate spe-
cialty by order of the Russian Ministry of Health.

Keywords: R.A. Alexandrova; P.A. Badmaev; N.N. Bogdanov; D.A. Dubrovin; Yu.D. Ignatov; A.T. Kachan; V.V. Korsakov;
M.M. Odinak; V.V. Shapkin; D.N. Stoyanovsky; G.A. Suslova; E.D. Tykochinskaya; Yu.N. Vasiliev; Ya.A. Violin; E.S. Vyazmensky;
acupuncture; moxa; oriental medicine; Tibetan medicine; traditional chinese medicine; zhen-jiu therapy.
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VCTOPUYECKVIE VICCITE IOBAHMA

3HaKOMCTBY POCCMICKOTO MeAMUMHCKOr0 coobLuecTBa
C BOCTOYHbIMM METOAaMU JIeYeHUs! BO MHOTOM MOCNYKMAa
AeATeNIbHOCTb COTPYAHUKOB POCCMIACKOM BYXOBHOM MUCCUM
B [NekuHe. 31a opraHu3aums bbina cosfaHa Mo CornalleHmio
rnas Poccum n Kutas — Metpal n Cioanb E — B 1715T.
W OKOJI0 CTa NATUAECATH NIET HapAZY C AyXOBHOW BbINOSHANA
AMNIOMaTUYECKYI0 BYHKUMI. PyKoBOAMTENN MUCCUIA apXu-
MaHapuT Makund (Hukuta AkoBnesud BuuypuH) u apxmmaH-
Aput MNeTp (Masen NBaHoBKUY KaMeHCKMIA) 3aN0MAM OCHOBBI
BOCTOKOBe[ieHMst B Poccum 1 MpUHECn 3HaHWs 0 BOCTOYHOIA
MeauumHe. OHW Bragenu KUTaWCKUM S3bIKOM M 0byyanu
€My COTPYLHWUKOB Muccuu, cobupanm bubnmnoteky, cospfaBa-
NN CIOBapU W NepeBoAbl KHUF, B TOM YMCIE MeOULMHCKUX
TpakTatoB. Bpauu, pabotaBiume B coctaBe X—XV muccuii:
0.M. Boiiuexosckuin, [.E. Kupunnos, A.A. TatapuHos,
C.1. basuneBckuii u .A. KopHWeBCKWiA, NOAHANM 3HAHMA
0 KWTaliCKOM MeAuMuMHe Ha HoBbl ypoBeHb [1]. Bce onu
SBNANNCH BbIMYCKHUKaMK VIMnepaTopcKoi MeauKo-Xupyp-
rmyeckon axkapemuun. Kawapiii M3 Hux bnectsiwe cnpasun-
A C 3ajaHueM mpasuTenbcTBa Poccum, cobpas, cucteMa-
TU3MPOBaB M KPUTUYECKW OCMBIC/IMB CBELLEHUS O MeTofax
NeYeHus U NpodUNaKTUKM 3aboNieBaHU, O MPUMEHEHUM
WUrNIOYKanbIBaHUA U MPUMKUIaHUs, O NEKAPCTBEHHBIX Cpej-
CTBax U cnocobax ux npuroToBeHuMs. bbiin nonyyeHsl 3Ha-
HWa B obnactu 6oTaHuKK, 6uonoruu, MeTpoNOrUK, UCTOpUY;
Bbinn nepeBefieHbl ApeBHUE KUTAWCKUE MeAULMHCKME TPaK-
TaThl; cobpaHbl 0bWMpHbIE BoTaHuyeckue Konnekuuu. Py-
KOMKCb KUTaNCKO-MaHbYXYPCKO-PYCCKOro Cio0Baps M3 Tpex
06beMHbIX ToMoB, cocTaBnieHHas 0.1. BonuexoBckuM, nocne
ero Bo3BpalleHua B Poccuio bbina npuobpeteHa 6ubnmo-
Tekon KasaHckoro yHusepcuteta. Tpyabl A.A. TaTtapuHoBa,
XpaHsimeca B GyHaaMeHTanbHoi bubnmoteke BoeHHo-Me-
AVUMHCKON akagemun (BMegA) mum. C.M. Kuposa, MHoro-
KpaTHO M3ydyanucb nocnegosatensmu. Ero MoHorpadus
1845 r. «MrnoykanbiBaHue M MoKca — KakoBbl OHM B Ku-
Tae» Obina m3gaHa B 2013 1. 1 He noTepsna aKTyaNbHOCTY
u cerofHs [2].

Lene uccnedosarus — npocneauTb 3Tanbl GopMUpoBa-
HUA NeTepbyprcKon-NeHNHrpaacKon LWKONbI pedieKcoTepa-
MWW, BKNAA OTAENbHBIX IMYHOCTEN, UCCNEeA0BaTENEN U yye-
HbIX MPOeccoHanbHbIX OpraHW3aLMi B pa3suTie BOCTOYHON
Meamumkbl B Poccum n CCCP B XX B.

Ha pybexe XIX—XX BB. B [leTepbypre BOCTO4HbIE MeTO-
Abl NEYeHWs NMPUMEHAIUCL JieKapsaMu AuHacTun bagmae-
BbiX. Bblgawowmmcs BpayoM AMHACTWM, MPaKTUKOBABLUMM
TMOeTCKylo MeanumnHy bonee 40 net, obin XamcapaH (MNéTp
Anekcanaposuy) bagMaes. OH poauncs B 3abaikanbe (B T0
BpeEMsl Kpaii Ha3biBanu ManbimM TubeTom) B ceMbe CKOTOBOAA
3arocona batMbl no pasHbiM BepcusM B 1849-M uim 1851 .
OKoHuMB ruMHasmio B WpKyTcKe ¢ 30/10T0M Mepanbio, npu-
exan B [Netepbypr B 1875 r. no npurnawennto 6pata, Cynb-
TMMa (AnekcaHapa AnekcaHapoBuya) bagmaeBa, — 3HaTo-
Ka TMBEeTCKOM MeMUMHbI, 0byyaBLIerocs y bynaniicKuX nam
n nepxasluero B [eTepbypre anTeKy neKapCTBEHHbIX TpaB
n3 bypatum n Tubeta. HamcapaH, Kak u 6pat, npuHsan
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V138ecTua Poccuiickonm
BOCHHO-MEAVILIHCKON aKaaeMum

XPUCTMAHCTBO M B3N uMA [ETp AneKcaHAapoBuY B YecTb
Metpa l. Momoran bpaty B anTeyHoM pene M obyyancs
Yy Hero cekpeTtam TUbeTcKon MeamumHel. B 1871 r. noctynun
B [leTepbyprckuii yHMBEPCUTET Ha BOCTOYHBIA (aKynbTeT,
OKOHYMN ero C OT/IMYMEM MO KUTANCKO-MOHrono-Tubet-
CKoMy paspsgy. B nepuop obyuenuns [letp AnekcaHapoBuy
bagMaeB 6bin BoMbHOCHywaTeneM MeauKo-xupypruve-
CKOM aKafemuu C NpaBOM CAa4u 3K3aMEHOB W CBOBOJHLIM
MoCeLLeHUeM JIEKUWI; NOy4Mn NpaBo BpayebHOM mpaK-
TMKW. B 1875 r. moctynun Ha cnyx6y B A3uatckui penap-
TaMeHT MuHUCTepCTBa WHOCTPaHHbIX AeN B AOMKHOCTU
unMHoBHMKa 8-ro knacca [3]. Mocne cMepTv bpata B 1873 T.
CTan 3aBefoBaTb anTekoi. B 3To e BpeMmsa Hauvan Bpa-
uebHyl0 [eATenbHOCTb, COBMELLAA MONIUTUYECKYH Kapbe-
py ¥ 3aHATMSa TubeTckon MeauumHon. .A. bagmaeB Ben
NpMeM MaumMeHTOB W B [oMe Bpaya Ha [loKnoHHoi rope,
¥ No3[Hee B LieHTpe ropoga Ha JluteliHoM npocnekte, 16:
OH OMpefensn AUarHo3 no nysnbCy, NPONUChIBaN MOPOLLKM,
CO3AaBaeMble MO CTApPUHHBIM peLenTaM 3Muu-naM (nam-
uenutenei). NMoMOLHMKW MO ero KOHTPOJIEM CO CTPOTUM
cobniofieHeM [103MPOBKU M3roTaBnMBanu NopoLLKy, coopbi
M HacTOWKM W3 LenebHbIX TpaB, NPMBO3UMbIX U3 ArMHCKOM
Crenu n Tubeta [3]. Mo monry cnybbl ¥ N0 JIMYHOW UHK-
umatuee [1.A. bagMaeB Heo[HOKpaTHO BbiBan B 3KCmeau-
umax B TubeTe, NPUBO3WN OpUTMHANLI APEBHUX TPAKTATOB,
obLancs co crapeiiluMHamMn U namMamu. 3HauMMbIM [eNoM
ero Xu3Hu bbino cospganve nepesopa «ya-LUux», rnasHoro
PYKOBOACTBA No BpayebHoii Hayke. 310 Bbin nnog 6onbLuoi
MHOrof1eTHe! paboTbl Haf, TEKCTaMU C MPUBIIEYEHNEM Mepe-
BOJYMKOB, byaaninckux nam u3 bypstium n Monronuu. MNepsoe
n3paHue ¢ obbeMHbIM BBeaeHueM camoro [1.A. bagMaeBa
Bbllwno B 1898 r., 3ateM 3T0 pyKOBOACTBO MHOrOKPaTHO
nepen3faBanoch 1 Mo Ceii ieHb He MOTEPANO aKTyaNbHOCH.

B Hauane XX B. MHTEpeC K BOCTOYHOW MeAuUMHE B Ha-
y4HOM coobuiecTBe He ocnabesan. B cteHax Mnepatopckoii
BOEHHO-MeAuuMHCKoW akagemun B 1901 r. Bnagumupom
BukTopoBnyeM KopcakoBbiM Bbina 3almileHa avccepraums
«Monoxenne MepuuuHbl B Kutae u Hanbonee pacnpocrpa-
HEHHble B €ro HacenieHn 60Nie3HW», B KOTOPOM Ha OCHOBA-
HUM COBCTBEHHBIX HabMIAEHUA W 0BLLEHMA C KUTAUCKUMM
LeSUTeNIAIMM 1 BpayaMW OH Aan nogpobHbIN aHanu3 ypoBHA
MOArOTOBKU KUTANCKMX BPaYei, UX TeOpeTUYECKMX NpeaCcTaB-
NeHWH, 3HaHWi B 0611acT1 aHaTOMUK U GU3NONOTUM, METOAAX
neyeHus bonesHen [4]. 3Ta paboTa Obina [0 TakoW CTeneHy
HOBA W MHTEPECHA, YTO rofloM Mo3Xe C HebombWKUMM 3Me-
HEeHUsIMM Bbina BbiMyLLeHa OTAENbHBIM U3[LaHWEM Moj Ha-
3BaHueM «[1atb net B [eknHe. U3 HabnopeHuin Hap, ObITOM
W XM3HbK KuTaiueBx». B 1903 r. Ha ocHoBe aHanmM3a pabot
POCCUICKUX M MHOCTPaHHbIX yueHblx f.A. BuonuH sawwmtun
pucceptaunio «MeguumHa Kutas», NoCBALLEHHYHO LLIMPOKO-
My Kpyry BOMpOCOB, BK/ouas hapMaLleBTUKy U cyaebHyio
mMeauumny [5]. OgHa M3 ee rnaB MOCBALLEHA aKYNyHKType
€ NoApo6HbIM 0MKUCaHMEM NYNbCOBOW AMArHOCTUKY, METOAUK
npoBefeHus urnotepanuu. uccepraums borato unmocTpu-
pOBaHa.
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[anbHelilwume nommtuyeckue cobwitus B Poccum npe-
MATCTBOBANM CUCTEMATUYECKOMY U3Y4EHMIO BOCTOYHON Me-
AVUMHBL. TONBKO YBNIEYEHHbI YENOBEK, B COBEPLUEHCTBE
3HaBLUWW BOCTOYHbIE A3bIKW, UCTOPUIO, KYNbTYPY U YBNEK-
LUMIACS MeAMLMHON, MOT BHECTW 3HAYMMBbII BKITAL, B U3yye-
HWe BOCTOYHbIX METOJL0B JIEYEHHUS.

TakuM yenoBekoM 6b11 IMMaHyun CeMeHoBUY BsisbMeH-
ckuid (1913-1954). B 1937 . oH OKOHYMN GUNONOTUYECKMIA
daKynbTeT JIeHMHrpafiCKOro rocyfapCTBEHHOM0 YHUBEPCU-
TeTa N0 CNeLManbHOCTU «KUTAWCKUIA A3bIK U uTepaTypanr.
Ewe cTyneHTOM cTan u3yyatb TpafMLMOHHYIO KUTAWCKYI0
Me[ULUMHY, YBNleYeHWe Nepepocio B KenaHue NoayyuTb
MeJMuMHCKoe 0bpa3oBaHue. Mo peKoMeHaLmmM akafieMuKa
B.M. AnekceeBa 6e3 caaun 3k3ameHoB IMMaHynn CeMeHo-
BUY Obl1 NpUHAT B 1-1 JIEHMHrpaACKuUiA MeLMLIMHCKUIA WUH-
CTUTYT UM. akag. W.I. Maenosa (1-i JIMW), KoTopbIii OKOH-
unn B 1941 r. Cpasy nocnie Hayana BoMHbl (B uione 1941 r.)
Bbin1 NpU3BaH B apMMI0 W BCHO BOMHY MpOLLES BOEHBPayoM.
B 1944 r. 3.C. BA3bMeHCKM — KamuTaH MeaMLMHCKOM
cnyx6bl, KOMaHAMp rocnuTanbHoro B3soga 216-ro Meau-
Ko-caHuTapHoro 6atanboHa 168-1 cTpenkoBon avBU3MM —
Obin HarpaxaeH opaeHoM KpacHown 3Bespbl; B 19451, —
ynoctoeH opaeHa OteyecTBeHHOM BOMHbI || cTeneHu [6].
Mocne nobenbl Hap AnoHueid, B centabpe 1945 r., pacno-
psixeHneM akapemuka M.C. Boscu Bbin HanpasneH B Kutaid,
rae 3aHUManca U3y4eHnmeM BOCTOYHOM MeauLMHbL. B 1946 T.
B 3BaHMM Maliopa Obin nepeBefeH Ha cnyxby B BMepA
nM. C.M. KnpoBa Ha Kadeapy uctopum Meauumtbl. B 1948 r.
3alUMTMN KaHOMAaATCKylo aucceptaumio «Kutalickas Meau-
unHa. Ee uctopus n Teopus B KpaTKOM ouepKe». Tpyn, 3ToT
coctoan u3 476 cTpaHuu, BKJOYAN CBEAEHWA O KUTAWUCKOM
M AINOHCKOM aKynmyHKType, Obin Borato WAMOCTPUPOBaAH,
B CMMCOK nTepatypbl Bowwu 378 pabot, 256 3 KoTopbiX —
MepBOMCTOYHMKM Ha BOCTOYHbIX fA3blKax. [luccepTauus
3.C. BssbMeHCKOro noslyumna BbICOKYIO OLIEHKY aKafeMuKa
B.M. Anekceesa. [lo3aHee Bagum labpuaneeuy Borpanuk,
0CHOBOMOJOXHUK [OpbKOBCKOM pedneKcoTepaneBTUYECKO
LUKOJTbI, TLLATENbHO U3Y4KB 1 NepepaboTas 3ToT TeKcT, B 1961 T.
n3pan «04YepKy KUTANCKOM MeaMLIMHBI» 3a [BYMA aBTopamu [7].
B HayuHbIx ypHanax 3.C. Ba3bMeHCKUM Bbiniv onybimnKoBaHbl
cTathn «0 XMMMYECKOM COCTaBe M (hapMaKoNIor1yecKoM Len-
CTBUM KOpHS! JKeHblueHs» (1947), «O nekapcTBeHHOM apceHa-
e KUTaUCKOW HapoaHoW MeamumHbl» (1953), ero nocneaHss
Dosbluas HayyHas cTaTbsl «M3 UCTOpUM ApeBHel KUTAWCKOM
bronormm 1 MeauumHbl» (1955) Bblwna yxe nocne cMepTu
3.C. BasbMeHckoro [8]. B 1951-1953 rr. B sonkHOCTU JOLEH-
Ta OH UCMOJTHAN 00513aHHOCTM HavasbHUKA Kadeapbl UCTOpUM
meamumHbl BMepnA uM. C.M. KupoBa. BecHon 1953 r., B 3Ba-
HWUW NOANOJIKOBHMKA OblN YBONEH B 3anac'. B 1953-1954 rr.
3.C. BasbMeHckuin 3aBepoBan Kadeapon 06LLEeCTBEHHOMO
30,0p0BbS, 3[,PaBO0XPaHEHNS, SKOHOMUKM 34 paBOOXPAHEHUS

" BasbMeHcKuit IMMaHymn CeMeHOBMY: [OKYMEHTbI 0 HarpaaeHum
[MHTepHeT]. Mamatb Hapopa: 1941-1945 [pata obpaluenus: 17.09.2024].
[octyn no ccbinke: https://pamyat-naroda.ru/heroes/podvig-chelovek _
nagrazhdenie30773753/
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[loHeLKoro rocysapCTBEHHOM0 MeAMLMHCKOr0 YHUBEPCUTE-
Ta uM. M. TopbKoro. OH unTan nekuum 1 Ben npakTUyeckue
3aHATUSA, NOCKOJbKY OblN eIMHCTBEHHBIM NpenojaBatesnem
Ha Katbenape’.

BbipatoLmMcs BpayoM, MOCBATUBLLMM IEYEHMIO M Npodn-
NaKTUKe 3aboneBaHWin BCH CBOH KM3Hb, 0CBOMBLUMM U MpU-
MEHSIBLUMM Ha NPaKTUKe MeTO/ibl BOCTOYHOW MeaMLMHBI, bl
Nanun Hukmtny CrosHoscekuin (1921-2010). Havano ero me-
OVLMHCKOW Kapbepbl TOXe NpULLIOCh Ha roabl Benmkon Ote-
4eCTBEHHOM BOWHbI, BO BPEMS KOTOPOM OH CNYXWUJ BOEHHBIM
denbawepoM. Mocne nobeapl B 19451947 rr. Haxopmncs
Hepaneko ot XapbuHa. MHTepec K BOCTOUYHOM MeJuLMHE po-
pvncs 3 HabnofeHus 3a paboToil KUTAWCKOro HapoAHOro
Bpaya. OTMeuas 3HEKTUBHOCTb NEYEHUS CONAAT OT «KypU-
HOM CNenoTbl» (HapyLLEHNS CYMEPEYHOr0 3pEHISA) UTNaMu, OH
3aUHTEpEeCoBasICs HeOBbIYHLIM A5 COBETCKOTO MeAMKa Me-
TOf0M BO3geiicTBuS. [Tocne 3HaKOMCTBA €O CTapbIM fleKapeM
Ymn-Banem [.H. CTosiHOBCKMIA pelumnca npuBecTn K Hemy
Ha NleyeHne MOSIKOBHMKA YacTW, CTPaAaBLLEro MasbIM1 3Mu-
NenTUYecKUMK Npunagkamu. HapodHbid LennTenb ynoxun
naumeHTa Ha 60K, U BBeN UrNy JOBOJbHO rNyboKo, Ha He-
CKOJIbKO CaHTMMETPOB, B 06/1acTb BUCKa. [aHumn Hukutosuy
Mo3e BCMOMMWHAJ, YTO B 3TOT MOMEHT €ro NOCETUIN MbICIU
0 TPO3SLLEM BHYTPUYEPEMHOM KPOBOM3UAHUM, MEHUHTUTE.
Ho Huyero cTpawwHoro He cnyunnock. Yxm-BaHb nocne ypa-
NeHns UMbl NONPOCWA NaLMeHTa NepeBepHYTLCA Ha ApYron
6ok u nosTopun Manunynsumio. Mocne NATM Takux mpoLe-
OYP NPUCTYNbl NpeKpaTuIuCh. bbinu N oHW aelcTBUTENb-
HO 3NWIENTUYECKUMM, BOMPOC COKHBIA, HO AaXe B Cilyyae
MX MCUXOreHHOW NpUPOAbl METOA OKasancs 3QGheKTUBHbIM.
[I.H. CTosHOBCKMIA, BLOXHOBMBLUMCH XOPOLUMMU Pe3Yib-
TaTaMu feyeHns, ctan obwatbes ¢ Yxu-BaHeM, cuutan
ero CBOMM YuuTENEM, OCBOMS OCHOBbI WrOYKaslblBaHUS.
B 1951 r. JaHuun Hukmtny noctynun 8 BMepA um. C.M. Ku-
poBa, KOTOPY0 OKOH4MN B 1957-M. Bynyun KypcaHToM, npo-
LOMKan 3aHuMatbcs urnopednekcoTepanven, Lenuncs
C KOnjeramMmu CBOMMM 3HaHUAMM, BbICTyMan Ha KOH(epeH-
LMSX C [OKIaAaMu No YxeHb-u3w Tepanuum [9]. B 1977 r.
UM bbIn M3paH «CnpaBoYHUK MO WUrNOYKasbIBaHUIO U NpU-
Xuranuo», B 1989 r. — cnpaBouHuK «YactHas pednek-
cotepanusi». [laHumn HWKMTUY [0 KOHUA XKM3HW Ben Bpa-
uebHyl0 MPaKTWKy, NOMYNAPM3MPOBaN 3HaHUS 0 BOCTOYHON
MeJMUMHe Kak cucTeMe NpoGdWNaKTMKU U MOLAepIKaHus
30,0pOBbA.

HauaBleecs B 50-e rr. XX B. TecHoe COTpyAHWYe-
ctBo Mexay CCCP u obpa3sosanHoii B 1949 r. Kutaiickon
HaponHon Pecnybnukoit (KHP) ocywwectnsnock B TOM Yucie
u B 0bnactu 3ppaBooxpaHeHns. B KoMaHaMpoBKy ans no-
MOLLM B OpraHM3aLmmn 34paBo0XpaHeHus B 3TOW CTpaHe TyAa
ObinM HampaBneHbl COBETCKUE KIMHULMCTBI: 3aBefyoLLuid
Kadenpoi Tepanuu [OpbKOBCKOrO MeAMLMHCKOTO MHCTUTYTA

20 Kadenipe 06LLECTBEHHOMO 3[,0pOBbA, 3APaBOOXPaHEHMA, IKO-
HOMWKM 34paBooxpaHeHuna [MHTepHeT]. [JoHEUKUN rocynapCcTBEHHbIV
MeLMLMHCKUA YHUBepcuTeT MMeHn M. Topbkoro [aata obpatueHus:
17.09.2024]. Joctyn no cebinke: https://t.me/dnmu_official/3738
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npodeccop Bagum abpuanosuy Borpanuk u 3aBepyoLumii
Kadepnpoii HeBponorum KasaHckoro yHuBepcuteTa npodec-
cop Mocud Mocndosuy Pyceukuin nog pyKoBoACTBOM 3aMe-
ctutens MuHucTpa 3apasooxpaHenus CCCP, npeacenatens
YyeHoro MeguuMHCKoro coBeTa MuHucTepcTBa 3ApaBooxpa-
HeHns CCCP, uneH-KoppecnoHgeHTa AKageMunm MeauumH-
ckux Hayk CCCP MBaHa eoprueBnya Kouepruna [10]. Pabo-
Tas B [leknHe B TeyeHne 1954—1956 rr., oHM NO3HAKOMMAUCH
C BOCTOYHBIMM METOAAMM JIeYeHUs U MO BO3BpALLEHWUM Ha
POAMHY PEKOMEHAO0BaNM HauyaTb W3YYeHWe UKeHb-L3I0
(MrnoykanbiBaHUs U NPUXUraHUs) COBETCKMM BpayaMm [11].
Ye B 1956 r. no JOroBopy 0 Hay4HO-TEXHUMYECKOM COTPYA-
HUYeCTBE MeX[y MUHUCTepcTBaMM 3apaBooxpaHeHus CCCP
1 KHP ans nsyyenus TpagmuMoHHOro BOCTOUHOO feyebHoro
MeTofa WH3Hb-U3t0 B KuTali Ha Tpu Mecsua bbinin KoMaH-
amposaHbl J.[. ToikounHckas, M.K. YcoBa u H.H. Ocunosa.
Mepen cneumanuctamm Bbin NOCTaBAEHbI 338341 U3Y4EHMS
TEOpETUYECKUX OCHOB, MEXaHWU3Ma [LeNCTBUS YKIHb-L3I0 Te-
panuu, a TaKkxe Tonorpaduu TOUeK M OpraHW3aLuu YKIHb-
1310 B NeYebHbIX yupexaeHnsax Kutas; ocBoeHNs METOLVKMY,
TEXHUKV NPOBEAEHUS MPOoLieAyp W KITMHUYECKUX HabnofeHuii
NP1 NPUMEHEHUM METOLLA YH3Hb-L|310 TEPANUW U OLEHKU Te-
paneBTMYECKUX pe3ynbTaToB. OLHOBPEMEHHO KUTaMCKUe
MEJMKM NOJSTyYUIN BO3MOKHOCTb 03HAKOMMUTBLCS C MPUHLIM-
namu 1 MeTogammn pedieKTOpHOI Tepanum, NPUMEHSIEMbIMU
B CCCP [12].

Mocne noespku B Kutan Ichupb [aBblgoBHa ThIKOUMH-
CKas B otyeTe Mun3gpasy otMedvana, yto «B CCCP cyuwe-
CTBYHT BCe NPEANOCHUTKM ANS YCMELWHOro U3y4eHus MeTosa
WrnoyKanbiBaHusy'. OHa Taroke 0606LLMNa MHEHIe COBETCKNX
CNeuManncToB 0 METOAE UIOYKasbiBaHUS M OTMETUNA, YTO
OH ABNIAETCS «BeCbMa CBOE0OpPa3sHbIM 1 OPUrMHANBHBIM Me-
TOAOM pedNIEKTOPHOW Tepanuu, AatoLwmM npu psage 3abone-
BaHWM, 0COBEHHO HeNoCpeACTBEHHO NOCIIe JieYeHMs, BecbMa
bnaronpuATHbINA TepaneBTUHecKuin 3 dekT. OrpoMHbIM [ero]
AOCTOMHCTBOM... SIBJIIETCA 3KOHOMUYHOCTb, OTCYTCTBUE HEob-
XOAMMOCTY B CITOXHOI 0POroM annapatype 1 BO3MOXKHOCTb
€ro LUMPOKOro NMPUMEHEHMS B OTAANEHHbIX YTOSIKaX CTPaHBbI...
3TOT MeTO[, 3aCNyXMBAEeT JabHeLero yraybneHHoro us-
ydeHna 1 passutnay”. 3.[1. ThIKOUMHCKas nonarana, 4to Ais
YCMELUHOro M3Y4YeHWs U BHELPEHUS B MPaKTUKY COBETCKOrO
30paBoOXpaHeHus urnopedekcotepanuu Heobxoammo co-
bniofieHne Tpex HanpaBfieHWid: MOArOTOBKA KajpoB, M3yye-
HWe TepaneBTUYEeCKOW I EKTUBHOCTM 3TOr0 METOAA M ero
TeopeTnyeckux ocHos [10].

B 1956 r. 3cdupb [aBblgoBHa BO3rnaBuna Hay4HoO-UC-
CnefoBaTesbCKylo nabopaTopuid Mo M3ydeHuo usmo-
NIOTMYECKOro LeicTBuA urnopednekcotepanuu B COCTaBe
JleHVHrpazCcKoro Hay4Ho-MCCe0BaTeNbCKOro NCMXOHEBPO-
nornyeckoro MHcTUTyTa uM. B.M. bextepeBa. B nabopatopum
KpOMe Hay4HbIX MCCNef0BaHWii NMpOBOAMIACh MOATOTOBKA
Bpayen Mo WK3Hb-L3I0 (MrnopedieKcoTepaniu) B NopsaaKe

* TAPO. . 8009. On. 34. [1. 247. N 28.
* TAPO. 0. 8009. On. 34. [1. 247. 1. 25.
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pabouero npukoMangupoBaHua. B 1968 r. nabopatopus
Bbina npeobpasoBaHa B Hay4HO-UCCIeA0BATENbCKYIO Mpynny
urnoTepanuu npu Kadeape HepBHbIX bonesHel JleHnHrpaa-
CKOr0 rocyAapCTBEHHOr0 MHCTUTYTa YCOBEpPLUEHCTBOBAHUS
Bpayeit (Jlen[NOYBa) [13]. B 1971 r. npu aKTMBHOM y4acTum
COTPYAHWUKOB Hay4HO-MCCNeA0BATENbCKOM MPYNMbl UroTepa-
nuv noa, pykosoacteoM 3J.[1. ThIKOUMHCKOW 1 Npy NoaaepIKKe
MuHUCTpa 3apaBooxpaHeHus CCCP B.B. MMetpoBckoro Bnep-
Bble bbina opraHn3oBaHa 1 npoBefAeHa BeecotosHas HayuHo-
npaKT1yecKas KoHdepeHums «TeopeTuyeckoe 060CHOBaHMe
W KIIMHWYECKOe MpUMEHEHUe MEeTOoAa WI/IoyKabiBaHUs».
Ho HekoTopoe oxnaxaenve otHowwennit Mexxay KHP n CCCP
B KoHUe 1960-x — Havane 1970-x rr. npuBeno K npepbiBa-
HUO 06yyeHns urnopedneKcoTepanuu, afMUHUCTPATUBHOMY
W NMCUXOOrMYECKOMY [ABNIEHUIO HA BPaYeld, NPaKTUKOBAaBLLMX
UrnopedIeKCoTepaniio, YHUUTOXEHWIO aKyMyHKTYPHBIX UrI,
MOJIbIHHBIX CUrap, NeKapCTBEHHbIX TPAB U APYruX NpeLMeToB
KuTaiickoii MeamumHbl. B 1973 . Ha ypoBHe pyKoBoACTBa
JleHTW[1YBa 6bin nocTaBsieH BOMPOC O 3aKPbITUM Hay4HO-
UccnefoBaTeNlbCKOW TPYNMbl MIIOTEpanuMM 3a HeHayyHo-
CTbI0 U Hefl0Ka3aHHOCTbi0 MeTofa. Ho bnaropaps ycunmsam
3J.[1. TeIKouMHCKOWM 3Ta CTPYKTypa bbina He TONbKO CoXpaHe-
Ha, HO U1 pacLUMpeHa W CTana BCeCO3HbIM Hay4yHO-MeToau-
YeCKUM LieHTpOM mo urnoTepanum B coctase Jlen[NYBa.
Mop pykosoacteoM 3chupn [laBbifoBHEI pabota npofon-
anacb o 1976 r., Koraa BCECOK3HbIA Hay4HO-METOAMYE-
CKWW LiEHTP MO MrnoTepanuu, He Bbl4epaB MpOTUBOCTO-
SHWA C PYKOBOACTBOM MHCTWUTYTa, Obin pacnyweH. Bknag
J.[0. TbIKOYMHCKOW B M3y4YeHWe W pasBUTHE WrIOTepanum
B CCCP TpynHo nepeouenutb. Ewo onybnukoBaHo 6onee
170 Hay4HbIx TPYAOB B 06nacTv HeBponorun 1 pedeKcote-
panuu, ee MoHorpadusa «OcHoBbl urnopednekcoTepanumy,
Bbllweawas B cBeT B 1979 r., cTana ofHAM U3 OCHOBHbIX
y4ebHbIX Nocobuii ana npakTuKytoLwmx Bpaden [14]. Mo3aHee
KHura 6bina nepeeefieHa M onybivKoBaHa Ha Bonrapckom
a3biKe. [Mog pykoBoacTBOM chupu [aBbIA0BHBI 3aLLMLLEHO
3 nokTopckux u 13 Kanampatckux aucceptaumia. 3.0, Toiko-
UnHcKas ynoctoeHa 10 NpaBUTENbCTBEHHBIX Harpaf, B TOM
uncne opaeHa Jlennna [15].

JIMKBMAaLMA BCECOK3HOMO HayYHO-METOANYECKOrO LieH-
Tpa no urnoTepanuu He Morfia NpUBecTU K rmbenn 6onbLUoi
Hay4HOM LWKonbl, co3aaHHoi J.[. TbiKouMHCKoW. bbiBlume
COTPYLHUKM LeHTpa paboTtanu Ha Kadenpe HeBponorum
JlenlV[YBa: AnekcaHap TpodumoBuy KayaH B JOMKHOCTH
poueHTa n Banepus ConoMoHoBHa ['0poxoBCKas B [LOMKHO-
ctn accuctenTa [13]. bnarogaps bonblumm yeunuam A.T. Ka-
YaHa NeHUHrpafcKas LuKona urnopedekcotepanun Obina
coxpaHeHa ¥ BoccosgaHa. B 1977 r. emy ynanocb pobutbca
OpraH13aLmm AOLEHTCKOro Kypca no uriopedneKcotepaniu
npu Kadeape HepBHbIX bonesHer JleHN1YBa 1 BO3MOXHOCTH
perynsipHoro npouecca oby4eHuns Bpaden. B 1982 r. noueHT-
CKWI Kypc bbin npeobpa3oBaH B Kadeapy pedneKcotepanum
npu JlenTNYBe, Anexkcanap TpoduMoBMY CTan NepBbIM ee
3aBepyrowumM. Ha kadepape u3aasanuch y4ebHble M MeToau-
yecKkue nocobus, NpoaoKanack HayyHas pabota. Hukonan
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Hukonaesny boraaHoB no oKoH4aHuu JleHWHrpagcKoro ne-
AMaTpu4ecKoro MeamumHckoro uHctutyta (JINMMU) 6bin Ha-
npaeneH Ha paboTy B VIHCTUTYT aKcnepuMeHTanbHoW Meay-
LMHbI W MO PYKOBOLCTBOM aKkageMuka Akagemun Hayk CCCP
Hatanbu lNeTpoBHbl bextepeBoil Hauan 3aHUMaTLCA U3yUeHu-
€M He/podK3noNor1iecKux 0CHOB aypuKynoTepanuu. 31a pa-
boTa nocnyxuna 3HaKOMCTBY MOJIOAOM0 Y4eHoro ¢ PybeHoM
AwotoBuyem [ypuHsHoM (aupektopoM HayyHo-uccnepo-
BaTesIbCKOr0 MHCTUTYTA pedneKkcoTepanum) U AneKcaHapoM
TpodmmMoBuyeM KauaHoM, KOTOpLIM BMOCNEACTBMM MpUrna-
cun H.H. borpaHoBa Ha Kadepnpy pednekcotepanum [16].
B 1984 r. H.H. borgaHoB 3awwnTun KaHAMAATCKYK auccep-
Taum «AypukynspHas pednekcotepanus 6ombHbIX Nosc-
HWYHO-KPECTLLOBLIM PafMKySIUTOM C KOPELUKOBLIM 00/1eBbIM
cuHapomom» [17]. H.W. KysHeL0B B cBoe#i KaHAMAATCKOM Aunc-
cepTaumm «KnMHUKo-MMMyHoONOrMYecKue nokasarenu y 6osib-
HbIX BUPYCHbIM renatuToM B npu ucnonb3oBaHMM B KOMM-
JIEKCHOM NeyeHun urnopednexcotepanum» (1989 r.) nokasan
3 dEKTMBHOCTb NMPUMEHEHMS UFTIOTEPaNUM MPU AaHHOM Na-
TONOMWW B BULE COKPALLEHWUS CPOKOB HOpManu3aumn hyHK-
UMM MeYeHn 1 NoBbILLeHUs KonudecTsa T-nuMdouutos [18].
B 1990 r. no pe3ynbTtataM MHOrofeTHEN COBMECTHOI pabo-
Tbl 3aBeytoLLero Kadeapon pednekcotepanum JleH[YBa
AT. Kauana c 3asegywwnM Kadeppoin dapMakonoruu
1-ro JleHnHrpagcKkoro MeaMLIMHCKOrO MHCTUTYTa UM. aKkafe-
muka W.M. Naenoga (1-ro JIMX) npoceccopom 0.1, Urnato-
BbIM 1 AoueHToM H.H. BacunbeBbIM BbinyLieHa MOHOrpadms
«AKynyHKTypHas aHanresus» [19]. MHoronetHue HayuHble
uccnenoanua A.T. KauaHa Obinm 0600LLeHbI B LOKTOPCKO
pucceptaumm «MccnenoBaHne MexaHW3MOB LeWCTBUS aKy-
MYHKTYpbl npu 3aboneBaHuax nepudepuyecKon HepBHOW
cuctembl» (1991 r.) [20]. H.H. BornaHoB MHorue roabl Ha-
Y4YHOrO TPyAa MOCBATUN pa3paboTke M BHEPEHUIO MeTona
aypuKynsapHoro Kpuopednekcotecta. B 2000r. oH 3a-
WMTUN [OKTOPCKYI0 AMccepTaumio «AypuKynspHas Kpuo-
pedneKcoAMarHocTMKa Npu HaAcerMeHTapHbIX HapyLue-
HUSAX BEereTaTMBHOM HepBHOW cucTeMbl» [21], B 3TOM e
rofy MpUHAN PYKOBOACTBO Kadepnpol pednexcotepanuu,
cMeHuB Ha 3ToM nocty A.T. KauaHa [16]. B pa3Hoe Bpems
Ha Kadeppe Tpyamnuch B.C. lopoxoBckas, A.B. UnbuHa,
A.K. Makapos, K.. lamatonos, [1.B. ConomoHos, [1.X. Bap-
Hakos, B.W. Opén, 0.0. lopoBaHuk, W.JI. JleBKoBeL,
A.T. Typrennase. CerofHs NOAroToBKy Bpayeii no pednexco-
Tepanuu npu kadeppe peabunutauum CeBepo-3anagHoro ro-
CYAapCTBEHHOr0 MeULIMHCKOr0 YHuBepcuTeTa uM. .M. Meu-
HukoBa nposogAatr W.J1. Jleekoseu, K.[. TamatoHoB,
AT. T'yprenuase.

B cteHax BMepA uM. C.M. Kuposa npenofaBaHue YaHb-
usio (urnopednexcotepanuu) Benocb ¢ 1959 . B dopme
(aKyNbTaTUBHBIX 3aHATMIA Ha TepaneBTUHeCKUX Kadenpax.
Mocne HebonbLIOro NepepbiBa 0byyeHne Bo306HOBMIOCH BO
BTOpoi nonosuHe 1970-x rr. Ha Kadeapax HepBHbIX bones-
Hel, BOEHHO-M0/1EBOI Tepanuu, aBUaLMOHHON U KOCMUYECKOM
MeJMLMHbI, FOCNUTaNbHON Tepanuu, huanoTepanum 1 Kypop-
Tonorun. Ha kadenpe HepBHbIX BoNe3He Nog pyKoBOACTBOM
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HavanbHMKa Kadeapel, rnaBHoro Hesposiora MuHucTepcTBa
obopoHbl (MO) CCCP, uneH-KoppecnoHzeHTa AKkafemuun
MeauumnHckux Hayk CCCP T.A. AkmmoBa B 1976 . Haya-
nacb pa3spaboTka yyebHoi mporpamMMbl ANs NpenoAaBaHus
WK3Hb-L3t0 Tepanuy (pedneKcoTepanuu) BOWCKOBLIM BpayaMm
W COTPYAHWKaM Kadeapbl. [loMUMo nonoxeHun obluenpu-
HATbIX B CTPaHe NporpamMM 0by4eHus aKkafeMuyeckue yyeb-
Hbl€ MPOrpamMMbl COZLEPKaNM BOEHHO-MeANLMHCKIE pa3aenbl
npumeHeHus pednekcotepaniuy, B 1978 r. nporpammbl bbinm
YTBEPKEHDI.

B 1978 r. Mononble COTpPYAHMKM Kadenpbl HEPBHbIX
bonesHen MupocnaB Muxainosuy OguHak v Brnapumup
MBaHoBuy LankuH bbinn KomaHampoBaHbl B JlenMYB
W yCreLwHo NpOLLM NOAFOTOBKY MO MriopednekcoTepanim.
lMocne 3aBeplueHus obyyenna M.M. Ogunak n B.W. Wankuh
CTanu npoBoauTb (aKynbTaTUBHbIE 3aHATKA MO HOBOW Cre-
LManbHOCTU NS KOJEr M MPUMEHATb MOJTyYeHHbIe 3HaHMA
Ha npaktuke. B 1979 r. npu Kadepnpe HepBHbIX BonesHei
Obi1 OpraHM30BaH Kypc No NpenojaBaHuio no obuien ped-
neKcoTepanun U pedJieKcoTepanun HepBHbIX 6onesHen
1 NOAroToBKe cneumanuctoB Ans BoopyskeHHbix cun CCCP.
PykoBoauteneM Kypca bbin HasHaueH B.W. LLIankuH, oH xe
yuTan boNbLLYI0 YaCTb NEKLUMI N0 HOBOM aucumnmHe. [pak-
TUYECKME W CEMMHAPCKME 3aHATUA N0 YacTHOW pedrieKcoTe-
panuv nposoaunu M.M. OpuHak, B.M. Asgeitko, C.A. Xuso-
nynos, E.A. lNonos, A.B. lNypees, [.E. ObickuH. Jlekummn no
TOMWUYECKOW AMArHOCTUKE YMTanu BbIGAOLLMECS HEBPONIOMM
I"A. Akumos, B.C. Jlob3uH, H.1. KoMaHpeHKo, B.A. OceTpos,
A.A. MuxaiineHko. B KoHue 1990-x rr. 3aHsATMA No pedexco-
Tepanum nposoannu C.A. Xvsonynos, [1.A. Uckpa. [ns yueb-
HbIX 3aHATMI OblM 060pya0BaHbI ABa Kiacca, KaxAablid bbin
OCHaLLieH CTo/laMu ANA cryluatenen, HarnaaHbIMKU nocobus-
MV 1 MYISKaMK, a TaKxKe TpeMsa KabuHamm 41 npoBefeHus
npouenyp. Mpynnbi cnywwartenei coctosnm u3 20—30 yenoBex,
MpUe3KaBLLMX Ha Kypc 0By4eHMs U3 pasHbIX rOpoLoB U pec-
nybnuk CCCP. B TeyeHue nepBbIX AECATH JIET NpenojaBaHus
(1979-1989 rr.) 0byyeHne 1 NoAroToOBKY Mo pedrieKkcoTepa-
nuv npowwnn 730 cnywartenei [22]. MHorve cOTpYAHUKK KIK-
HWKY 1 KadeApbl NPOLLAM NOAFOTOBKY N0 pedieKcoTepanim.
CeronHs Ha Kadeppe HepBHbIX 601e3Hel NPOBOAATCS LIMKIIbI
MepBUYHOMA NMOArOTOBKM W NOBBILIEHWA KBaNMbUKaLMW Bpa-
yeii No cneumanbHoCTH «pediekcoTepanus.

Hapsgy c¢ yuebHbIM npoueccoM Ha Kadeape HepBHbIX
BonesHen Benacb aKTMBHas HaydyHas pabota, uccnefoBa-
JIUCb BO3MOXHOCTW MPUMEHEHUS pedneKcoTepanuu B Ne-
yeHuUM 3aboneBaHWUii HEPBHOWM CUCTEMbI M COMYTCTBYIOLLEN
natonoruu. B.M. Asgeiko B 1983 r. 3awwmtun KaHaUAATCKYO
puccepTtaumio «CpaBHUTENbHAA OLEHKa cnocoboB pednek-
coTepanuu BepTebPOreHHbIX NOSCHUYHO-KPECTLOBbIX bone-
BbIX cMHApoMoB» [23]. Mpenogasatenn U opaMHaTOPbI Ka-
(enpbl y4acTBOBanM B MPOBEAEHUN HAYUHbIX KOH(DEPEHLNN.
CotpynHukamu Kadeapbl Oblv M3gaHbl y4ebHble nocobus:
B.W. WankvH, M.M. OguHak A.B. T'ypbeB «Tonorpaduyeckas
aHaTOMWUA U KIIMHMYECKAs XapaKTepUCTMKA OCHOB-
HbIX Touek pednekcotepanuu» (1983); B.A. LUankuH,
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M.M. OamHak «Crnocobbl v MeTofbl pednekcoTtepanuu» (1984);
B.W. Wankwh, C.C. bycakos, M.M. OgnHak «Pednekcotepa-
Mns B KOMMIEKCHOM JieueHun 3aboneBaHni U TpaBM HEPBHOM
cuctembl» (1987) n MHorve Apyrve [24]. TlonynapHocTs ped-
neKcoTepanuu bbina Bbicoka. Cpeay n3obpeTeHuii U pauuo-
HanM3aTopCKUX MPEeAnOoXeHU NeaaroroB U OpAMHaTOPOB
KadeLpbl M KIIMHWUKK HepBHbIX bonesHen okono 73 % cocTas-
NANW HoBaTOPCTBA B 06nacTh pednekcoTepanuu. B co3panum
YCTPOWCTB, 3P PEKTUBHBIX CNOCOBOB ANArHOCTUKU U B COBEp-
LUEHCTBOBaHMM METOAMK pedneKcoTepanun 3aboneBaHui
1 TPaBM HEPBHOM CUCTEMbI aKTMBHO ydyacTeoBanu M.M. Oau-
Hak, B.M. Aspeiko, A.I0. EMenbsHos, B.W. LLankuH. MHorne
pa3paboTKu MCMONb30BaNMCh He TOJbKO B CTEHAX aKafleMuu,
HO ¥ B pa3Hblx ropopax u pecnybnmkax CCCP. M306petenus
B./. LankuHa 6binn ypocToeHbl cepebpsHon M 6poH30BOM
mefanei BoicTaBky gocTmxeHnid HapogHoro xo3samctea CCCP
(1986, 1988 rr.); 3a ycnexu B 3T0i chepe eMy ObIo NpUCBO-
€HO 3BaHMe 3acNyeHHbI pauMoHanu3aTop-u3obperarenb
CCCP [6].

B neuebHo npaKTuKe COTPYAHUKM Kadeapbl U KIMHUKK
MPUMEHSNN pasfinyHble cnocobbl urnoTepanum (Kopnopanb-
Hasi, aypuKynsipHas, NOBEPXHOCTHO-MOJIOTOYKOBAs, MUKpO-
UrA0Tepanus); BapuaHTbl 3MEKTPONYHKTYpbI, N1a3ePONYHKTY-
pbl, TEPMONYHKTYpbI U NpuxuraHus. A.l0. EMenbsHOB LLMPOKO
“CMonb30Ban Npubop Nla3epoaKynyHKTYpbl B IEHEHWUW Naum-
eHTOB C 3aboneBaHMSMW M TpaBMaMu HEPBHOW CUCTEMI,
naTonorveit ONoOpHO-ABUraTeNbHOMO anmnapara, HeBpo3amM,
TabaKOoKypeHWeM.

B 1996 r. noag pykoBOACTBOM HauyanbHMKa Kadeapbl
W KIIMHWKW HepBHbIX 6one3Heit M.M. OpunHaka bbino co3pa-
HO OT[ieNeHne TPaLULMOHHBIX METOAOB JIEYEHUs, B COCTaB
KOTOpOro BXoAmnm KabuHeTbl pednexcoTepanuu, MaHyanb-
HOM Tepanuu, cekconaronoruu. MNepebiM 3aBeayHoLLMM Kabu-
HeToM pedrniekcoTepanuu ctan Bagum MeaHoBuu Cynakos,
MPOLUeALLNA MEepBUYHYI0 MOLTOTOBKY MOJ, PYKOBOACTBOM
B./. WankuHa. KabuHet Obin ocHalleH 5 KylweTkamu Ans
neyenus naumeHtoB. B.A. CymakoB LWMpoKO npuMeHsn
3NEKTPOMYHKTYPY B JIEYEHUM NALMEHTOB KIIMHUKMA HEpPB-
HbIX DonesHei, AENWACA CBOUMW 3HAHUAMM U YMEHUAMM
CO cywaTtensMu Kypca NOAroTOBKM Mo pednekcoTepa-
MUK, y4acTBOBaN B MPOBEAEHWUN MPAKTUYECKUX 3aHATUNA.
C 2014 r. kabuHeToM pednekcoTepanun pykoBoauT Ene-
Ha BaneHTuHoBHa JIMTBMHEHKO, OHa COBMeLLaeT feyebd-
HYI0 NPaKTUKY M Hay4Hylo paboty [22]. B 3ToT e nepuop
B LIEHTPasIbHbIX M HEKOTOPbIX BUAOBBIX FOCMIUTANAX, @ TaK-
*e caHatopusix MO CCCP 6bim co3paHbl KabuHeTbl U 0T-
LeneHus pedieKcoTepanuu C COOTBETCTBYIOLMM LUTATHBIM
obecneyeHueM.

B 1-M JIMA (HbiHe 1-i CaHkt-lleTepbyprckuii Meam-
LMHCKWUIA YHMBepCcMTET MMeHu akagemuka W.M. [MaBnosa
(1-n CN6MY)) npenopasaTtb urnopedniekcoTepanmio Hada-
mm B 1980-1990-e rr. B popMe (aKyNbTaTUBHBIX 3aHATMIA.
0nHuM 13 npenopasateseit bbina Po3anua AnekcaHapoBHa
AnekcangpoBa. OHa okoHuuna 1-in JIMU B 1963 1. MMocne
NPOXOXAEHUS Cheumanu3aumm no urnopednexcoTepanum
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V138ecTua Poccuiickonm
BOCHHO-MEAVILIHCKON aKaaeMum

B 1978 r. cTana npuMeHsATb MeToAbl aKyMyHKTYpPbl B KIMHU-
YeCKOI MpaKTUKe, u3ydas apdeKTsl NPOBOAMMOIO JIeUEHMs,
1 BECTM 3MIEKTMBHbIE KYpCbl N0 MrnopednexkcoTepanum Ans
CTYLLeHTOB 6-r0 Kypca. 3aHATUS MPOBOAMINCH B OPMe KiU-
HWYeCKMX pa3bopoB C aKTMBHLIM BOBNEYEHUEM MOJIOIbIX
LOKTOPOB B [AMArHOCTUYECKMIA MOMUCK C YYETOM LIeNIOCTHOM
KapTUHbI COCTOSIHWSA NaLMeHTa, COCTaB/EHMSA MJ1aHa JIeYeHus.
B npouecce »uBoro 06LleHMa oHa nepefaBana becueHHbIN
K/IMHUHECKWI OMbIT, TPAAMULIMN KNACCUHECKOI PYCCKOM LLIKOSbI
Tepanuu, LeNoCTHbIN NOAXO0A K COCTOSHUIO 3A0POBbS (NeynTh
BosbHOro, a He 6051e3Hb), YTO COOTBETCTBOBANO U XONIUCTUYE-
CKOMY MoAxody BOCTOYHOW MeauuuHbl. basoBble dunocod-
CKWEe MOHATUA KUTAUCKOW MeAMLMHBI WHb-SIH, TEOpUs NATH
NepBO3/IEMEHTOB AOCTYMHO M3Marajuch Ha CEMUHApCKUX
3aHATUAX, pa3bupanuch NPUMEHUTENBHO K pa3BuTUio 3abo-
NeBaHus, ero CUMNTOMaM, CONPOBOXAANNCH KIIMHUYECKUMU
npumepamm [25].

Bcnneck nHTepeca K U3y4eHunio KUTANCKOW TpaaULIMOHHOM
MeAMLMHbI CBA3aH € UMeHeM XanMypaga Ynypa. OH okoHunn
B LLlaHxae KMTaCKUN MeULMHCKWUNA WHCTUTYT W B Hayane
1990-x rr. noctynun B OpAMHATYpy, @ N0 OKOHYaHUM —
B aCMMpaHTypy Ha Kadenpe rocnutanbHoii Tepanum 1-ro JIMU
uM. akag. W.M. Maenosa. B npouecce obyyeHns B TeyeHue
naTh neT paboTsl Ha Kadenpe 1 B KIIMHWUKE OH AOCTUI TaKWX
BbIAAIOLLMXCA YCMEXOB B JieYeHUM 60MbHBIX BPOHXMabHOM
acTMOM, KoTopble A0 CUX MOp He y4anocb MpeB30MTU HU-
KoMy Hu B Poccum, HM B Mupe [26]. OH paboTan B TecHoM
COTPYAHMYECTBE C KOJIEKTMBOM Kadepbl, 0bydyasch 3anag-
HOM MeMLMHE M coobLLas Konneram becLieHHble CBefleHUs
0 BOCTOYHbIX METOAaX JieyeHms. HayuHble 1 KIIMHUYecKue uc-
CnefoBaHus ObiMK OTpaKeHbl B DOMbLIOM KOMMYecTBe CTa-
Tei U KHUT. bonblummm Tupaxamu Bbimu u3naHbl «CeKpeTsl
KuTancKoN MeauumMHbl» (B coaBTopcTse ¢ B.I. Hauatbim) [27],
«YacTHas peLienTypa KUTanUcKoi MeanumMHbl. CMyTHUK 3[,0po-
Bbsi» (B coaBTopcte ¢ [.A. [lybpoBuHbiM) [28]. Ero HayuHbIl
BKJ1aJ B PasBUTHE COBETCKOW MeMLMHbI NOSTy4nS BbICOKYHO
oUeHKy — XanMypag Ynyp bbin yooCTOeH cTeneHn LoKTopa
MeULMHCKUX HayK, MUHYS 3aLUMTY KaHAMAATCKO auccepTa-
L [26]. o Bo3BpaLLLEHWM HA POAMHY OH CTan NpodeccopoM
1 Bo3rnaBu CUHb-L3SHCKUIA MeAMLIMHCKWN YHUBEPCUTET —
OLVH M3 KPYMHEMLLMX MeAULMHCKUX yHMBepcuTeToB Kutas,
KoTOpbIM pyKoBoaumn okono 20 ner.

B 2015 r. XanMypap Ynyp cTan no4eTHbIM Npodeccopom
1-ro CM6MY umM. akap. W.I. MaenoBa 1 noyeTHsIM npodec-
copoM VHCTUTYTa aKCnepuMeHTanbHOM MeavLMHbL. XanMypag,
Ynyp BbiCOKO oueHun MHoroneTHuin Tpya [.A. [lybpoBuHa,
COTPYLHMKA nabopaTopuy HeMeAMKaMEHTO3HbIX METOLOB
neyenus 1-ro JITMW, «TpyaHble BONPOCHI KITaCCUYECKON K-
TalcKol MeauuMHbI» (NepeBof, KHUMM «HaHb L3uH»), ony-
6nukoBaHHbIn B 1991 1. B Jlenunrpage [29]. B nanbHeiwem
TeCHble B3aWMOOTHOLLEHUS! POCCUACKUX ME[MKOB C KUTal-
CKMMU KOMNierammn NpoaomKuiuch. B creHax CuHb-L3HCKOrO
MeOMLMHCKOr0 yHuBepcuTeTa nmpowsm obyvenne [.A. [y-
oposuH, U.A. Toronb, C.B. 3aiiues. B nepuog 1993-1994 rr.
cTaxupoBky B KHP B Konnemke TpagMLMOHHON KWUTaNCKOM
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MeauUMHbI ropoaa TsaHb-LI3uHb npoxoaunu P.A. AnekcaH-
aposa, N.A. Toronb. CotpynHukamu 1-ro JITMU 6binm 3awwm-
LLeHbl auccepTaumu: aoktopckas — P.A. AnekcaHapoBoi
«AKYNYHKTYpa ¥ MeXaHW3Mbl ee OeiCTBUS B KOMIMIEKCHOM
NeyeHnn BonbHbIX OpoHXManbHOM acTMom» (1995) [30], KaH-
pmparckas — [.A. [lybpoBuHbiM «OLeHKa cocTosHMA 6osib-
HbIX OPOHXManbHOM acTMOiA B MpoLecce MeAMKAMEHTO3HOIO
M HEMe[MKAMEHTO3HOr0 JieYeHNs METOAAMU KacCUMYeCcKoi
KuTanckon MeguumnHbl» (1996) [31]. HayyHas u yyebHo-Me-
ToAMYecKas pabota NpoAOMIKAETCS U CEroaHs.

B JleHuHrpagckoM negmatpuyeckoM MefuULMHCKOM WH-
ctutyTe (HbiHe CankT-lleTepbyprckas neguatpuyeckas me-
LVUVHCKas aKafiemus)) npernojaBaHue pedrieKkcoTepanuu
Havanocb B 1989 r. Ha Kadepnpe peabunutonorun. CHavana
pedneKcoTepanus SBAsANach COCTaBHOM YacTbl Kypca npo-
dunakTyeckon negmnatpuu, a ¢ 1991-ro bbina BelLeNeHa Kak
camocTosTenbHas gucumnauHa. lporpamMma obyyeHus yHu-
¢uumpoBaHa B cOOTBETCTBUM C TpeboBaHMAMM MuHucTepcTBa
30paB00OXPaHeHNs, B COBPEMEHHBIN KypC MOArOTOBKU BKJIIO-
YeHbl TeMbI N0 BOCTOYHOW NaTodu3auonoruy, broputmonorum,
acTporncuxonorum, MUHepaso- U MeTainoTepanuu, IUETETUKE.
B HacTosLLee BpeMs NeKLMM Ha Kypce YUTaeT A. M. H. npodec-
cop I".A. CycnoBa, 3aHaTus npoBoast B.M. Cycnos, accucteHT
E.A. Poctauesa.

B JlenuHrpage Bbinv npoBefeHbl TpU BCECOIO3HbIE KOH-
deperumn (1972, 1984, 1990) n onHa MexayHaponHas
(1997). B pemaKuMOHHBIA COBET No MybnMKaumm MaTepuma-
noB KoHdepeHUuMn «MexaHuaMbl neyebHoro [nencTBus
W NpaKTUYecKoe NpUMeHeHWe pedneKcoTepanuu» BOLLU
cneumanucTbl Beaywmx By3oB Jlennnrpapa H.H. boraaHos,
B.C. l'opoxoBckas, A.B. I'ypbes, A.T. Kauan, .M. O6oneHckui,
M.M. OgwuHak. Pepaktopom Bbinycka 6bin IA. AkuMoB.
BbicTynneHuns bbinin NocBALLEHBI BONPOCAM aKyMyHKTYpHOM
AVAarHOCTUKM, U3YYeHWI0 HepOU3MONOTNIECKUX MeXaH3-
MOB pedrieKcoTepanuy, acnekTaM KIIMHWUYECKOro npume-
HEeHWUs pasNnyHbIX CrnocoboB pedneKcoTepanuy B NleYeHUH
BonbHBIX HEBPOMOTMYECKOro, TepaneBTUYECKOro npoduns
W opyroii natonorveit. OnbITOM NPaKTUYECKOro NpUMEHEHMS
W pe3ynbTaTaMu UCCNe0BaHUA 0OMEHMBAMCH CELMaNUCTI
Kadenpbl pednexcotepanum JleHT[1YBa, Kadeapbl HepBHbIX
bonesHeit BMepnA um. C.M. Kuposa, HayuHo-unccnenoatens-
CKOro uHcTUTyTa MM. B.M. bexTepeBa, Apyrx Hay4HbIX LieHT-
PpOB U NeyebHbIX yupexaeHni JleHnHrpaga.

Ha KoHdepeHumn B 1990 r. bbina cospaHo 06LiecTBo
aKyNyHKTYpbl W TPaAMLMOHHOA MeAMLMHbI, NepBbIM MNpe-
3upeHToM Kotoporo 6bin m3bpad A.T. Kauan. B 2003 .
B paMKax 1-ro Poccuiickoro KoHrpecca «PeabunutaumoH-
Has noMoLLb Hacenenuio B Poccuitckon Oepepaumu» obuue-
CcTBO bbIN0 yNpa3aHeHo U co3aaHa Poccuiickas accoumaums
pecdnexcoTepaneBToB. bbin yTBEpAEH ycTaB accoumaumu,
a no npeanoxenuto A.T. KayaHa ee npesnaeHTOM Obin 13-
bpaH nmpodeccop, pyKoBoauTenb HanpaBneHWUs Tpaguuu-
OHHbIX METOJ0B JIeYEHWUS! B BOCCTAHOBUTENBHON MeauLMHE
J1.T. Aracapos, KOTOpbli pyKoBOAUT NPOdeCCMOHAsbHBIM CO-
00LLLecTBOM U NO Cel feHb.
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3AKJIOYEHUE

BbigaloLmecs IMYHOCTM MOCAYKUIAM Pa3BUTUIO BOCTOY-
HOM MeaMuMHbI B POCCUM 1 CO3[,aHUI0 JIEHUHTPAACKOM LIKO-
nbl pedneKcotepanum — ofHoi U3 Beaywmx wkon CCCP.
Bpauu, npenogasateni U yyeHble NEHWUHIPAACKON LUKOMbI
pednekcotepanuu, 3anoxeHHoW 3J.[l. TbIKOYMHCKOW, Npo-
pomkeHHon A.T. KauanoM, H.H. borpaHoBbiM, P.A. Anek-
cangposoii, M.M. OaguHakom, B.W. LankuHbIM, 3aHMManuch
U3y4yeHWeM, HayyHbIM 0B0CHOBAHMEM YX3Hb-L3H0 Tepanuu,
MPUMeHEHWEM pedreKcoTepanui B JIEYEHWN LUMPOKOTrO
cnekTpa 6onesHein HeBPONIOrMYECKOrO, TepaneBTUYECKOrO,
neamaTpuyecKoro NpoQuns, BHEC/IM OFPOMHbIN BKNaL, B pas-
BUTUE pecdneKcoTepanuu B HaLlei CTpaHe.

Pe3ynbtatoM ycunuii ydeHbix neTepOyprcKon-neHuH-
PaACKONA LUKONbI B Cepe HayyHbIX UCCNEA0BAHUNA, KIMHU-
4EeCKOro MpPUMEHEHMS, OpraHM3aumn npoLecca noAroToBKM
CneunanucToB sBuochb yTeepxaeHne B 1997 r. npukasom
MuHucTepcTBa 3apaBooxpaHeHns Poccun pednekcotepanim
KaK 0TZ.eMNbHOM CreuuanbHOCTH.

AONOJIHUTENbHAA UHOOPMALUA

Bknap aBTopoB. Bce aBTOpPbI BHECAM CYLLECTBEHHbIA BKMaf,
B pa3paboTKy KOHLEenuuu, NpoBefeHWe WUCCAefoBaHUsS W Moa-
FOTOBKY CTaTby, MPOYNM U 0A00pUNM uHamnbHYl0 Bepcuio nepef,
nybnukaumei. JlnaHbin Bknag kaxaoro astopa: I.0. AHapeeBa —
KOHLenuus M Au3ailH uccnepoBaHus, cbop u obpaboTtka Mare-
puarnoB, HamucaHWe TEKCTa, BHECEHWE OKOHYaTeNlbHOW MPaBKy;
M.M. OpmnHaK — KoHLenuus UccnefoBaHus, pelakTMpoBaHue Ma-
Tepuanos; B.H. LibiraH — pepaktupoBanue Matepuanos; U.B. Jlut-
BUHEHKO — pefaKTupoBaHue Matepuanos; C.A. Mamaesa —
cbop 1 obpaboTka MaTepuanos.

WUcTouHuK dpmHaHcupoBaHus. [ToncKoBo-aHanuT1YecKas pabo-
Ta NpoBe/ieHa Ha NMYHble CPeACTBa aBTOPCKOTO KOJMEKTUBA.

KoHdnuKT nHTepecos. ABTOpbI 3asBNIAIOT 06 OTCYTCTBUM KOH-
(GNMKTa MHTEpecoB.

BnaropapHocTu. ABTOpbI NpU3HaTENbHbI COTPYAHUKAM QYH-
JlaMeHTaNnbHoN bubnuoTekn BoeHHO-MeAMUMHCKON aKajemuun
umenn C.M. KupoBa n 6ubnuotekn BoeHHo-MeauUMHCKOrO My-
3es 1. CaHkT-lleTepbypra 3a KOHCYNbTaUWW 1 NOMOLLb B MOUCKE
MaTepuarnos.
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