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LEADING MORPHOLOGICAL DOMINANTS OF STROKE AS A BASIS FOR THE
MORBID PSYCHOTYPE IN CARDIOSURGICAL PATIENTS WITH
POSTOPERATIVE HYPOXIC-ISCHEMIC INJURIES

D. S. Mankovskyi

State Institution “Heart Institute of the Ministry of Health of Ukraine”

Abstract

The study of the structural dominants of stroke as a valid element of the evidence base
of the morbid psychotype in cardiosurgical patients with postoperative hypoxic-ischemic
injuries is currently a priority. It is mostly due to the actual issues of unresolved problems of
patient-oriented strategy of neurological support of cardiosurgical patients, endless
contradictions in the tactics of management of this category of patients, frequency and clinical
polymorphism of postoperative complications (strokes, encephalopathies, dysfunction,
neurosis etc.). Preoperative preparation of patients, transoperative management of patients;
issues of premedication, anesthesia; prevention of complications and persistent disabilities,
prognosis of efficiency and further quality of life, sometimes social psychoadaptation — all of
this require specialists having a deep and comprehensive understanding of the leading
components of the nosological prototype, the basic criteria of morphological patterns of the
disease. Taking into account the latter, the role and the importance of morphological
diagnosis of clinical manifestations is clearly growing among a fairly wide range of

complications in cardiac surgery.
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Aim of research: was to investigate the leading morphological dominants of stroke as
a basis for the morbid psychotype in cardiosurgery patients with postoperative hypoxic-
ischemic injuries.

Material and research methods. Morphological analysis (histological examination)
was performed on pieces of brain (gray and white matter), 0.5 cubic cm in size of healthy
individuals (infection control, IC, n = 12) and those who belonged to the group of clinical
observation, CO, n = 18 (also including thanatological follow-up data from own retrospective
annals and archives. The author of the work pays tribute to the bright memory of Professor,
Doctor of Medical Sciences A. F. Yakovtsova — Honorary Professor of the Department of
Pathological Anatomy, Kharkiv National Medical University, Ministry of Health of Ukraine —
for professional consultations during the implementation of this fragment of the dissertation
research). The sectional material was carefully removed, pieces with sections of cortical and
cerebral matter were separated, and then washed in running water. Fixation was performed for
at least 24 hours in 12% formalin solution on phosphate buffer (pH = 7.0-7.2), at t°=18-20° C°
in a glass-ceramic vessel. Dehydration of the material took place through a system of ethyl
alcohols solutions from 30° to absolute, poured into resin (paraffin / celloidin according to the
needs of the study). From the obtained blocks, using the resources of the microtome “MK-
25”, we made a series of histological sections with a thickness of 5-10 um (in one of three
mutually perpendicular planes: frontal, horizontal, sagittal). The obtained sections were
stained depending on the research tasks, its strategy, taking into account the type of tissue
(hematoxylin-eosin, according to Van Gieson). Histological examination of gray and white
matter of the brain was performed by stages.

Microscopic analysis of the material was performed using a light optical system of the
Lieca microscope (Germany) (x 100; x 300). The cortical and cerebral substances of the
cerebral hemispheres and areas of the penumbra were examined. Comparison of control
samples with the clinical version was carried out in a comparative aspect.

Results. Morphological analysis of native brain preparations samples of healthy
individuals, 1C (cases of sudden death for the reasons unrelated to pathology of the central
and peripheral nervous system) showed in favor of a complete correlation of structural and
functional changes with sex-age parameters of postnatal ontogenesis. Gray and white
substances are contrast, clearly differentiated, their layers are well marked, they did not
contain any signs of foci of inflammation, destructive-degenerative processes, heart attacks

and necrosis.
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The results of the study of the material, from persons belonging to the clinical
observation group (ischemic stroke as one of the prototypes of hypoxic-ischemic
complications in cardiosurgery patients), showed the presence of ischemic injuries. The latter
were characterized by a phased nature, which to some extent depended on the timing of the
onset of the stroke phenomenon, the depth of organic damage, microtopography, the volume
of areas of destructive and degenerative changes. The foci of edema being inflammatory
phenomena and the result of ischemia attracted the attention. The substance of the brain in
these loci and adjacent areas is “softened”, brittle, flabby, in a state of dyschromatosis, it is
not elastic enough. Some histological preparations observed in the near-term period contained
areas of necrosis, with elements of generalizations of ischemic phenomena. Neighboring with
damaged areas the fragments of the substance are saturated with leukocyte infiltrates, which
are more contrast. Heart attacks (morphologically thy are trivial focal necrosis) were the
leading diagnostic features of ischemic genesis.

Conclusion. The pathogenetic scenario of stroke has a number of phases. Its primary
leading morphological dominants (as a component of the morbid psychotype of cardiosurgery
patients with postoperative hypoxic-ischemic disorders) include the occurrence of focal
cerebral infarctions (white, red, mixed). The latter by their nature are necrosis and are caused
by ischemia, due to the development of vascular disorders (stasis, thrombosis), lack of blood
supply / trophism of the relevant areas of the brain. The final stages of the morphological
strategy of stroke are characterized by the appearance of foci of proliferation, astrocytes,
collagen fibers, the formation of gliomesodermal, connective tissue scars, cysts.

Key words: cardiac surgery patients; morbid psychotype; hypoxic-ischemic
disorders; stroke; morphological dominants; stasis; thrombosis; cerebral infarction;

astrocytes
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BEAYIIUE MOP®OJIOI'NMYECKHUE JTOMHWHAHTDBI
NHCYJbTA KAK OCHOBA MOPBHUJTHOI'O IICUXOTHITA
KAPAUOXHUPYPI'MYECKHUX BOJIBHBIX C NIOCJIEONNEPAIIMOHHBIMU
THIMOKCUYECKHU-UIIEMAYECKUMHA PACCTPOMCBAMU

J. C. ManbKkoBCKuMii

I'ocynapcrBenHoe yupexaenue « MHCTUTYT cepauna MunsapaBa Y KpauHbI»

Pe3rome

W3ydeHne CTPYKTYpPHBIX JOMHHAHT WHCYJIbTa KaK OCHOBATEIFHOTO JJIEMEHTa
JoKa3aTeNbHOM 0a3pl  MOPOMIHOTO TCHXOTHUIIA KApAHUOXUPYPrHUYECKUX OOJBHBIX C
MOCIICOTNIEPAITMOHHBIMU  THITOKCHYECKH-UIIEMHYECKIMHA ~ PAaCCTPONCTBAMHA HMEET Temepb
NPHOPUTETHOE 3HadeHue. [lociemHeMy BO MHOTOM CIOCOOCTBYET JKMBasi IMpoOieMaTHKa
HEpPEIICHHBIX  BOMPOCOB  TAIMEHT-OPUEHTHPOBAHHOW  CTPATErMH  HEBPOJOTHYECKOTO
COIIPOBOKJECHUS KapAHOXUPYPIrUUECKUX OOJIBHBIX, CTOMKHE IPOTUBOPEUMS TAKTUKH BEACHUS
YIOMSHYTOW  KaTeropuu  NAlMEHTOB, 4YacToTa M  KIMHMYECKMH  monuMopdusm
MIOCJICONIEPALMOHHBIX  OCJIOKHEHUH (MHCYNbThI, JHIE(aaonaTud, HEBPO3bl, HEBPHTHI,
TsoKenble  Gopmbl., T.1.). JloomepanroHHAas TOATOTOBKA OOJIBHBIX; TPAHCOMEPAIIMOHHOE
BE€JICHUE MAI[MEHTOB; BONIPOCHI MPUMEIUKALMU, 00e3001MBaHus; TPOPUIAKTUKA OCIOKHEHUN
U YCTOWYMBBIX MHBAIM3ALUH, IPOrHO3 pab0TOCIOCOOHOCTH U JalbHEHIIIEro KauecTBa KU3HHU,
MHOI/Ia coLMalibHasi NCUXOAaJanTalus — BCE 3TO TpeOyeT OT CHEeLUAIUCTOB TIyOOKOTro U
BCECTOPOHHETO OCO3HAHMsI BEAYILUX COCTaBIISIFOIIMX HO30J0TMYECKOTI0 MPOTOTHUIIA, Oa30BbIX
KpUTEpHEB MOPQOIOrMUECKUX MATTEPHOB 3a00JieBaHMs. YUUTBIBAs IOCIEIHEE, MOHSATHBIM
oOpa3oM pacTeT poJib M 3HaueHUE MOP(OJIOrMUECKOM JMAarHOCTHKM KIMHUYECKHX
IPOSIBICHUIN Cpeu IHUPOKOTO CIIEKTPA OCIOKHEHUH KapHUOXUPYPIrUUECKOM MPAKTUKH.

Heapb uccienoBaHusi: U3y4UTh BeayliHe MOP(OJIOrHYecKUue JOMHHAHTHI MHCYIIbTA
Kak  OCHOBaHHE  MOPOMIHOTO  ICHUXOTUIIA  KapIUOXUPYPrUYECKUX  OOJNBHBIX €
MOCIIEONEPAUOHHBIMU THIIOKCUYECKH-UIIEMUYECKUMU PACCTPONCTBAMH.

Martepuagd W MeTOAbl MCCJIEAOBAHHSA. [MCTOJOTMYECKOMY HCCIIE€JOBAHUIO
MOJIBEpPrajii  KyCOYKH TrojoBHOro ™o3ra, 0,5 ky0. CekuumoHHBIM MaTepualn yAajsuid,
IIPOMBIBAJIM B NMPOTOYHOU Boje, ¢pukcupoBanu B 12% pactBope dopmanuHa Ha (ochaTHOM
Ooydepe (pH=7,0-7,2), obe3BoxkxuBamM B Oarapee CHMPTOB BO3pACTArONIEH KOHLEHTPAIMH,

3aJIMBaJId B CMOJIBI (Hapa(l)I/IH/I_ICJ'IHOI/II[I/IH). M3 0510K0B M3TOTOBIISIIM THCTOJIOTHUECKUE CpE3blI
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(5-10 MKM), KOTOpBIC OKpAIlMBaId T'€MaTOKCHJIMH-303MH, 10 Ban-I'm3ony. Amnamu3
MPOBOIMIIM, IPUMEHSISL ONITUYECKYIO cucteMy Mukpockona Lieca (I'epmanus) (x 100; x 300).
ComocraBiieHe KOHTPOJIBHBIX OOpa3loB C KIMHUYECKOH Bepcuedl MpOBOIMIOCH B
CPaBHHUTEJIBLHOM aCIEKTE.

PesyabtaTrel. Mopdonornueckuii  aHanu3  00pa3loB  HAaTHBHBIX —IIPENapaToB
rOJIOBHOI'O MO3ra 3J0pPOBbIX JIMI (CIy4ad BHE3AIMHON CMEPTHU MO NMPUYMHAM, HE CBSI3aHHBIM C
[IATOJIOTUEN LEHTPAJbHOW M mepudepruueckoil HEpPBHOW CHUCTEMBI) CBUJIETENILCTBOBAT B
10JIb3Y MOJHOIO COOTHOLIEHUS CTPYKTYPHO-(YHKIIMOHAIBHBIX U3MEHEHUH TOJIOBO3PACTHBIM
rapaMeTpaM HOPMBbI MOCTHATaJIbHOTO OHTOreHe3a. Cepble M Oenble BellecTBa KOHTPACTHBI,
yeTko au(depeHIIupoBanbl, MUX CJIOU XOpOIIO OO0O3HAYEHBI, HE COJEPKAIU HUKAKUX
MPU3HAKOB HAJIUYMsI OYaroB BOCHAJEHHUM, EeCTPYKTUBHO-IET€HEPATUBHBIX IPOLECCOB,
nH(}apKTOB M HEKpo30B. Pe3ynpTaThl M3ydeHUs MaTepuaia OT JIMI, OTHOCHBIIMXCS K
KIIMHUYECKOW rpynmne HaOmoaeHus (MIIeMUYECKUH HWHCYAbT KaK OJWH W3 IPOTOTHUIIOB
TUIOKCUYECKU-UIIEMUUYECKUX  OCJOXHEHHM y  KapAUOXUPYPTMUECKUX  OOJbHBIX),
MIPOJIEMOHCTPUPOBAIM HAJMYME XapaKTepHBIX JJs umieMuu pacctpoiictB. Ilocnennue
OTIMYAIUCH (PA3HBIM XapaKTEpOM, B ONPEAEICHHON CTENEHN 3aBUCEBIINM OT CPOKOB Je0r0Ta
HWHCYJIBTHOTO (DeHOMEHA, TIIyOWHBI OPraHWYECKUX TMOBPEXKACHUM, MUKpOoTOTIorpaduu, 0obema
Y4aCTKOB JECTPYKTHBHO-JIETCHEPATUBHBIX U3MEHEHUN. [IpruBiekany BHUMaHNue O4aru OTeKa,
BOCHAJIMTENbHBIX SBJICHUM, 0003HAUYCHHOHN BCJIEJCTBUE ITOT0O UIIEMUH. BelecTBo roaoBHOTo
MO3ra B JIOKycax MOBPEXKICHUN M NMPUOIMKEHHbIX K HUM 30HaX «pa3MsArdeHo», XPYIKOE,
MEJIOYHOE, B  COCTOSHHMHM  JMCXpOMAaTO3a, CHWKEHHEM  ynpyroctu.  OtnenbHble
I'MCTOJIOTUYECKUE IpenapaThl 0 HaOMI0AEHUSIM B OTCPOUYEHHBIN NEPUOJT COJIEpHKAIU YIaCTKU
HEKpO3a, C DJIEMEHTaMU TICHEpalM3alMi MIIEeMUYeCKUX sABJIeHUH. (CocencTByIOLINE
NOBPEXJICHHBIM  30HaM  (parMEHTbl  BELIECTBA  HACBILIEHbl  JIEHKOLMTApPHBIMU
uHOWIbTpaTaMy, 0Oojee  KOHTpPacTHbl.  Beaymum  AMarHOCTMYECKHMM  MPHU3HAKOM
UIIEMHUYECKOTro reHe3a Obuid MHMApKTHI (10 MOP(OIOTUYECKON CYHIHOCTH — TPUBMAJIbHbIE
OYaroBble€ HEKPO3bI).

BbiBoa. [laTorenermueckuil cleHapuil HMHCynbTa OTIM4aeT ¢as3Hblii Xxapakrep. K
YUCIy €ro NMEepPBUYHBIX BEAYIIUX MOP(OIOTHYECKUX AOMHUHAHT (B KayecTBE COCTABISIOIIECH
MOpPOHMIHOTO TCHXOTUNA KapAUOXUPYPIHUECKUX OOJBHBIX C  IOCIIEONEpPallMOHHBIMU
THUIIOKCUYECKU-UIIEMHUUECKUMH  PAacCTPOMCTBAMM) cJelyeT OTHECTH (DaKThl TOSBICHUS
ouaroBbIX MH(APKTOB Mo3ra (0enbIX, KpacHbIX, cMelaHHbIX). [locinennue mo cBoeit npupoe
MIPEJICTABIISIIOT HEKPO3bl W BBI3BIBAIOTCS MILEMHUEHN, BCJIEACTBUE PAa3BUTUSA COCYIUCTBIX

paccTpoicTB (cTa3, Tpom003), HeJOCTaTKa KPOBOCHAOKEHUS/TPOPHUKH COOTBETCTBYIOLIMX
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y4aCTKOB BEIIECTBA T'OJOBHOTO Mo3ra. DuHANbHBIC CTaAMU MOP(OJOrHYSCKONH CTpaTeruu
MHCYJIbTa O0O3HAYaeT OpraHM3alks OdYaroB Mpojudepamnnu, IMOSIBICHHE acTPOIMTOB,
KOJIJIar€HOBBIX BOJIOKOH, q)OpMI/IpOBaHI/Ie TJIMOME30ACPMAJIbHBIX, COBMCIICHHBIX TKaHel
pyOIIOB, KHUCT.

KiawueBble cjioBa: KapIHOXHPYpPruveckue 00JbHbIE; MOPOUIAHBII ICHXOTHII;
THNOKCHYECKH-HIIIeMHUYeCKHe PACCTPOICTBA; HHCYJILT; MOpdoJIornuecKue JOMUHAHTDI;

CTa3bl, Tp0M603bI; I/IH(l)apKTbl MoO3ra; aCTpoOIHUThI

Introduction

The study of the structural dominants of stroke as a valid element of the evidence base
of the morbid psychotype in cardiosurgical patients with postoperative hypoxic-ischemic
injuries is currently a priority [1, 2, 3]. It is mostly due to the actual issues of unresolved
problems of patient-oriented strategy of neurological support of cardiosurgical patients,
endless contradictions in the tactics of management of this category of patients, frequency and
clinical polymorphism of postoperative complications (strokes, encephalopathies,
dysfunction, neurosis etc.) [4, 5]. Preoperative preparation of patients, transoperative
management of patients; issues of premedication, anesthesia; prevention of complications and
persistent disabilities, prognosis of efficiency and further quality of life, sometimes social
psychoadaptation — all of this problems require specialists having a deep and comprehensive
understanding of the leading components of the nosological prototype, the basic criteria of
morphological patterns of the disease. Taking into account the latter, the role and the
importance of morphological diagnosis of clinical manifestations is clearly growing among a
fairly wide range of complications in cardiac surgery. One of them is a stroke. Its current
socio-medical characteristics include the predominance in the pathomorphosis of neurotic
disorders of somatized versions, which result in a prolonged course of the disease; resistance
to the most proven treatments; development of both temporary and permanent disability.
Somatic suffering is an influential psycho-traumatic factor, the potentiated secondary neurotic
disorders make negative influence on the somatic matrix of the body, creating the basis for the
development of mutual encumbrance syndrome [6]. Thus, a thorough solution to this problem
lies in the field of basic research of the structural and functional profile of stroke, its
morphological design, determination of current macromicroscopic dominants, which are
promising criteria for diagnostic systems / algorithms of complications in cardiosurgery
patients with hypoxic-ischemic injuries.

Taking into account all mentioned above, the feasibility of the study is beyond doubt.
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Aim of research: was to investigate the leading morphological dominants of stroke as
a basis for the morbid psychotype of cardiosurgery patients with postoperative hypoxic-
ischemic injuries.

Materials and research methods. Morphological analysis (histological examination)
was performed on pieces of brain (gray and white matter), 0.5 cubic cm in size of healthy
individuals (infection control, IC, n = 12) and those who belonged to the group of clinical
observation, CO, n = 18 (also including thanatological follow-up data from own retrospective
annals and archives. The author of the work pays tribute to the bright memory of Professor,
Doctor of Medical Sciences A. F. Yakovtsova — Honorary Professor of the Department of
Pathological Anatomy, Kharkiv National Medical University, Ministry of Health of Ukraine —
for professional consultations during the implementation of this fragment of the dissertation
research). The sectional material was carefully removed, pieces with sections of cortical and
cerebral matter were separated, and then washed in running water. Fixation was performed for
at least 24 hours in 12% formalin solution on phosphate buffer (pH = 7.0-7.2), at t°=18-20° C°
in a glass-ceramic vessel. Dehydration of the material took place through a system of ethyl
alcohols solutions from 30° to absolute, poured into resin (paraffin / celloidin according to the
needs of the study). From the obtained blocks, using the resources of the microtome “MK-
25”, we made a series of histological sections with a thickness of 5-10 um (in one of three
mutually perpendicular planes: frontal, horizontal, sagittal). The obtained sections were
stained depending on the research tasks, its strategy, taking into account the type of tissue
(hematoxylin-eosin, according to Van Gieson). Histological examination of gray and white
matter of the brain was performed by stages.

Microscopic analysis of the material was performed using a light optical system of the
Lieca microscope (Germany) (x 100; x 300). The cortical and cerebral substances of the
cerebral hemispheres and areas of the penumbra were examined. Comparison of control
samples with the clinical version was carried out in a comparative aspect. Areas with foci of
inflammation, hemorrhage, necrosis, heart attack, destructive-degenerative changes,
regeneration were subject to close study. The results were fixed in a self-developed research
registration card. Evaluation of morphologically identical microscopic features was performed
in total. The generalized results were reduced to a unified scheme, according to which
conclusions were drawn.

Findings and discussion

Morphological analysis of native brain preparations samples of healthy individuals, IC

(cases of sudden death for the reasons unrelated to pathology of the central and peripheral
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nervous system) showed in favor of a complete correlation of structural and functional
changes with sex-age parameters of postnatal ontogenesis. Gray and white substances are
contrast, clearly differentiated, their layers are well marked (regardless of the means of
staining: hematoxylin-eosin, Van Gieson), they did not contain any signs of foci of
inflammation, destructive-degenerative processes, heart attacks and necrosis. Molecular, outer
granular, pyramidal cells are located consistently, well marked on the preparation, regardless
of the nature of their color (hematoxylin-eosin, silver impregnation), they did not contain
signs of destruction, microtopographic disorganization. The bodies of neurons and associated
glial cells were the main structural component of the cortex. Optical magnification allowed
their microscopic analysis and concretization. The nuclei of neurons are concentrated within
each histological section. The cytoplasm of the latter (in extremely rare cases) remained
hypochromic, however, with its own membrane-marked cell boundaries. Light, blue-gray
neuropil was characterized by a contrasting color polymorphism (both under the conditions of
hematoxylin-eosin and Van Gieson), it made an impression of unstructured substance in some
loci of observations. Other areas were well-organized structure that formed the morphological
“frame-matrix” of the substance of the brain. Microvessels without signs of wall destruction,
development of stasis, and thrombosis were clearly identified on organ sections. The shells
had a holistic appearance with the foci of hemorrhage and calcification.

The results of the study of the material, from persons belonging to the clinical
observation group, CO (ischemic stroke as one of the prototypes of hypoxic-ischemic
complications in cardiosurgery patients), showed the presence of ischemic injuries. The latter
were characterized by a phased nature, which to some extent depended on the timing of the
onset of the stroke phenomenon, the depth of organic damage, microtopography, the volume
of areas of destructive and degenerative changes.

Thus, macromicroscopic examination of brain preparations showed the presence of
structural criteria of ischemic stroke. They were organically reflected in the relief of the
hemispheres. They were registered ad oculi. The foci of edema being inflammatory
phenomena and the result of ischemia attracted the attention. The substance of the brain in
these loci and adjacent areas is “softened”, brittle, flabby, in a state of dyschromatosis (with
changes in color to gray-brown, pale brick), it is not elastic enough. Some histological
preparations observed in the near-term period contained areas of necrosis, with elements of
generalizations of ischemic phenomena. Neighboring with damaged areas the fragments of
the substance are saturated with leukocyte infiltrates, which are more contrast. Heart attacks

(morphologically thy are trivial focal necrosis) were the leading diagnostic features of
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ischemic genesis. The logistics of ischemia, its organic matter and course were accompanied
by changes in trophism and triggered processes of cortical disorganization with the formation
of reticular structures. The latter became the structural basis for the purposeful formation of
zones of destruction with the remains of the cell pool of destroyed hyperchromatophilic
neurons. There were no signs of total necrosis, generalization of “softening” foci, appearance
of glio-mesodermal scars. However, signs of death of cortical neurons were observed, that
indirectly indicated the presence of the phase of incomplete necrosis (compared with clinical
patterns of the psychotype of cardiosurgical patients according to medical history, objective
observations, complaints, subjective assessments of patients) [2, 6, 7, 8].

Analysis of other series of preparations showed increased infiltration of brain matter
by lymphocytes, macrophages, eosinophils. Morphological evidence of the appearance and
development of foci of white infarction was found in certain areas of the sections (both gray
and white matter of the brain were dispersed). The tissue component in these loci is
perforated, powdery, rather brittle, hypochromic. The search for morphological prototypes of
mixed heart attacks led to the conclusion of a relatively small number of the latter.
Hemorrhagic infarcts were characterized by a tendency to spread, to organize the marked foci,
to locate near microvessels or their branches (gray matter). Categorization of cerebral
infarctions was focused on the intensity of diapedesis of erythrocytes that migrated to the
paravasal space. Thus, the appearance of the hemorrhagic component of edema, necrobiotic
changes of glial components, ischemia became expected phenomena. The increase in the
permeability of the vascular walls of the microstructure of the mentioned zones led to the
accumulation of polymorphic cellular elements (leukocytes, plasma cells, eosinophils) [8, 9].

An interesting point of the mentioned studies (against the background of the formation
of a large zone of “softening” of necrotic foci with centered masses of cellular detritus) was
the appearance of astrocytes, their proliferating forms. Elimination of detritus, despite the
activation of general regenerative activity, occurred exclusively in individual fragments of
gray matter of the brain, which contributed, to a large extent, to the preservation of signs of
destruction of the latter. In the superficial areas of the cortex (border of destruction with
meninges) the formation of structures from fibroblast-like cells (restorative potential of
previously damaged meninges) was observed. Accumulation of leukocytes, which were
formed as a leukocyte shaft, were observed. In some places, there was a structured boundary
between the necrotic focus and adjacent areas of matter.

The proximity of necrosis foci to intact nerve tissue apparently contributed to the

appearance of activated astrocytes. The latter distanced themselves, did not have a strict order.
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Intact and ischemic areas contained a marked number of vessels of different diameters.
Inflammatory foci with evident infiltration progressed around them. Defects in the layers of
vascular walls led to the development of thrombosis, caused the appearance of paravasal
hemorrhages. Cytoarchitectonics of the cortex in such areas, the differentiation of their
cellular components is unclear, with the elements of disorganization. In some preparations
there was an active formation of collagen fibers, which inevitably led to the formation of glio-
mesodermal and connective tissue (small areas of damage) scars, cysts (totalization of
destructive loci). The delayed post-stroke process denoted the gradual elimination of cellular
detritus against the background of signs of inflammatory reactions in brain tissue. (Infiltration
by neutrophils and macrophages became an indicator of the latter. This fact also added a
significant contribution to the clinical picture of the morbid pattern of cardiosurgery patients)
[2, 8, 9, 10]. Full-fledged cerebrospinal fluid-glial cysts were formed in the areas of former
foci of necrosis. The evolution of the latter involved several stages / levels: from primary to
almost completely formed one by the glial component of the separated cavities. However, due
to histological analysis it was possible to trace the process of shell formation (different stages
in different samples of observations) in the planned period. There was an appearance of the
glial scar with several layers of astrocytes. Under the conditions of widespread areas of
necrosis, the process also concerned subcortical structures, where a significant number of
capillaries, connective tissue cells, glial cells were observed at the border of the lesion (mixed
glio-connective tissue scar appeared). Diffusely scattered damaged neurons were found at the
ischemic boundaries, and disorganization of the cortex (first and second layers) was observed
in some places. The glial scar was located between the damaged and preserved areas of the
cortex, attaching astrocytes with a consistent layered organization. There was a further
development of capillaries. Glial, connective tissue cells (glio-connective tissue scar
elements) were concentrated next to them.

Conclusion. The pathogenetic scenario of stroke has a number of phases. Its primary
leading morphological dominants (as a component of the morbid psychotype of cardiosurgery
patients with postoperative hypoxic-ischemic disorders) include the occurrence of focal
cerebral infarctions (white, red, mixed). The latter by their nature are necrosis and are caused
by ischemia, due to the development of vascular disorders (stasis, thrombosis), lack of blood
supply / trophism of the relevant areas of the brain. The final stages of the morphological
strategy of stroke are characterized by the appearance of foci of proliferation, astrocytes,

collagen fibers, the formation of gliomesodermal, connective tissue scars, cysts.
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Prospects for further research are to use the leading morphological dominants of
stroke as evidence criteria for substantiating the morbid psychotype of cardiosurgery patients
with postoperative hypoxic-ischemic injuries in order to improve the patient-oriented strategy
of neurological support of the latter.
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