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COMPARISON OF CLINICAL AND MORPHOLOGICAL CHANGES IN
PERIHEMATOMAL BRAIN TISSUE IN HEMORRHAGIC STROKE

e-mail: falionruslana@gmail.com

Pathomorphological research changes in brain tisstie perihematomal zone of 28 autopsies of p&tieith hemorrhagic
stroke was examinated. It has been establishedhthatombination of acute and chronic lesions efythscular wall is the cause of
premature death in stage |. Coagulation necrosis g@mmon variant of neuronal death. Hemistocysicoaytes is significantly
predominate in stages Il and lll. The intensityegjeneration is less pronounced and significantyeases among patients who died
after 7 days after the disease. The demarcatitaminfation zone in most researches reveals itspiéiiod of early and late subacute
hematoma, with the gliomesodermal capsule thatfawver time.

Key words: hemorrhagic stroke, demarcation region, “red’raes, neurons “shadows”, hemistocytes, gliomesoalesoar.
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MMATOMOP®OJIOTTYHUX 3MIH IEPUTEMATOMHOI TKAHUHHA MO3KY
P TEMOPAI'TYHUX IHCYJIBTAX

JlocnipkeHo TTaToMOpQoNIorivHi 3MIHM TKAHWHM MO3KY y IIepHreMaTOMHIN 30HI 28 aBTOICIH MAaIlieHTiB 3 reMOopariyHuM
IHCYJIBTOM. BCTaHOBJIEHO, IO MOEIHAHHS IOCTPHX Ta XPOHIYHMX YPa)KEHb CyIMHHOI CTIHKH € NPHYHHOIO IIePeaYacHOr0 HACTaHHS
cmepri y 1 cramii. Halfuactimmm BapianToM 3aru0esi HEHpPOHIB € KOAryJsIUiiHHME Hekpo3. [eMicTolMTapHi acTpOLUTH CYTTEBO
nepeBaxkatoth y 11 1 III crapii. [HTeHCHBHICTD pereHepanii MEHII BUpa)KeHa Ta iCTOTHO 3pOCTAE y MAI€HTIB, sIKi TOMEPITH Ticis 7 JHS 3
MOMEHTY 3aXBOpIOBaHHs. 30Ha JeMapKal[iHOIO 3amlajieHHs] y OLIBIIOCTI JOCHIDKEHb BUSBIIETBCS B IEPiOJ PaHHBOI Ta Mi3HBOT
HIJTOCTPOi FeMaToMH, 3 SIKOT 3 4acoM (opMy€ThCs ITioMe30/iepMalIbHa KarlcyJia.

KitrouoBi cjioBa: remoparidHuil IHCYNIBT, JeMapKalliiHa 30Ha, <UCpPBOHI» HEWPOHH, «TiHI» HEHPOHIB, TE€MICTOLHTH,
riloMe3o0[iepMalbHa KarcyJa.

The work is a fragment of the research project #esh of pathomorphological features in diseasethwfoid gland,
cardiovascular, digestive, urinary and reproductsystems and perinatal period in order to imprdwartmorphological diagnosis”,
state registration No. 0118U000100.

Non-intracerebral hemorrhage (NIH) accounts foll%@6 of all acute cerebral circulation disorders
[11].

First of all, in early stages (within 24-72 houra)neurological deficit is expressed and patients
serious condition is associated with primary dantadbe brain tissue by hematoma, expansion aféa, an
increase in perihematoma edema and the spreadaaf ioito the ventricular system [8, 13]. Secondargin
damage occurs as a result of exposure to thrormuneaythrocyte breakdown (hemoglobin, heme, iron),
which have a toxic effect on brain tissue and doumie to the development of inflammation [12,13].aater
date, in the subacute stage of disease (secoird wiek), the deterioration of general conditibpatients is
associated with the formation of an encapsulatedatmma [8]. Therefore, a more detailed morpholdgica
research of the perihematomal zone will contritboitthe improvement of modern diagnostic methodsyedls
as surgical and medical treatment of patients atmorrhagic stroke (HS) in order to prevent maytand
reduce functional deficits in general [4].
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The purposeof the study was to establish the features ofgmatiiphological changes in brain tissue
in the perihematomal zone at different stagesetturse beginning from the onset of hemorrhagi&et

Materials and methods.Based on materials of Lviv Regional Pathologicatdau, 28 lethal cases of
patients aged 32 to 85 years old were analyzediiagtosed with hemorrhagic stroke. These patieats w
treated in specialized hospitals (neurological depents of Lviv Regional Clinical Hospital and Gdial
Emergency Hospital in Lviv). In all cases, mediuistories were analyzed with the study of clinitala, the
disease course, concomitant and background diseases

The work was approved by the Commission on Biostfégtract from Protocol No. 2 of February
26, 2017), all moral, ethical and professional inegoents and standards were observed while exagninin
cadaveric material in accordance with the prinsigé Helsinki Declaration of Human Rights, Courufil
Europe — Convention on Human Rights and Biomediirterelevant laws of Ukraine.

The macroscopic examination of the brain determihednagnitude and localization of intracerebral
hemorrhage (IUD), the spread of blood into the meutar system, subarachnoid spaces, with the
development of dislocation of brain structures emipression of the brain stem.

The research material was grouped and based aratlmd radiological classification of hematoma
organization stages according to Bradley W. [2}his research, patients in the acute and chreesges were
not observed, since the lethal end from HS occudwihg the acute, early and late subacute stafyes o
hematoma formation.

For microscopic examination, in each case, pie€dsain tissue (2.0 x 2.0 cm) were taken in the
adjacent area of hematoma, then the tissue was ifiixa 10% solution of neutral formalin and stemth
alcohols of increasing concentration according temdard method, embedded in paraffin and saparated
sections were stained with hematoxylin and eode Ristological sections were examined under d-ligh
optical microscope “Zeiss Primo Star” (Germany)ptpmicrographs were performed using the microscope
Leica DM 750/4 (Germany) with digital camera LeleBC 420 (Germany) and software Leica Application
Suit Version 3.8) was also used. The qualitativeratteristics frequency in groups was comparedyubig
two-tailed Fisher's exact test with the usage ckage STATISTICA for WINDOWS 6.0 (StatSoft, USA)
[5]. The difference between the groups was consttaignificant at p< 0.05. In cases of marginally
significancy (p > 0.05 but <0.01) were used resiflthore sensitive one-tailed Fisher's exact st [

Results of the study and their discussionAs a result, among 28 sectional cases, 20 (71w8rg
composed from men and 8 (28.6%) women. The avemgg®f men was 53 years (from 32 to 85 years, the
mid-quartile interval is 38-59.5 years), for womeB6.5 years (from 45 to 79 years, the mid-quairitierval
is 49-64 years).

Hypertensive disease was diagnosed in 26 caseé35%9). cerebral atherosclerosis was observed in
14 researches (50%), ischemic heart disease dneteiamellitus was detected in 9 sectional cage$4%).

In 9 researches (32.14%), congenital and acquesebral vascular pathology was diagnosed. In aaddit

the main risk factors for the development of theedse, 12 researches (42.85%) observed concomitant
pathology, that included micronodular cirrhosidiadr, chronic hepatitis, gastric ulcer and othisedses. The
dominant clinical picture was a cerebral coma, thicas documented in 16 cases (57.14%), tetra and
hemiparesis, according to clinical data, was oleskim 8 patients (28.57%), aphasia was diagnoséd in
patients (17.85%).

Important to mention that in first three days frtime moment of illness begining, 14 patients (509ey d
during 4 to 7 days, 7 patients (25%) during 8 dagad also 7 patients (25%).

The macroscopic examination of brain was guidethbyrecommendations of Pedachenko E.G. and
others [4]. According to these recommendationgpditents (53.57%) had large hematom&0 cma3), 10
cases (35.71%) were medium-sized hemorrhages @ibtio 100 cm3), and 3 researches (up to 50 cm3)
showed macroscopically small hematomas.

In 19 autopsies (67.85%), hematomas were locatigpthatentorially. Among these, 4 cases (21.05%)
were located laterally, 5 (26.31%) medially, mixegmatomas were observed in 10 cases (52.63%). In 9
researches (32.14%), IMHs were localized subteiiri7 (77.77%) — in pons and medulla oblongata, 2
(22.23%) — in cerebellar hemispheres. In 15 cds257{%), blood ended up in the ventricular systamd, in
13 researches (46.42%), blood spreaded to subaiddpaces of cerebral hemispheres and cerebélluen.
histological changes in the perihematomal bragusn hemorrhagic stroke are presented in table 1.

Table 1

Morphological manifestations characteristics of peihematomic zone in hemorrhagic stroke depending
on disease duration

Hemorrhagic stroke
1st stage (n=14) | 2 st stage (n=7b 3st stage) (N3

Symptoms

Ry
o
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abs. % abs. % abs. %
Red neurons 13 92.85 6 85.71 6 85.71 >0.05
Neuron shadows 3 21.42 2 28.57 3 42.85 >0.05
Incl. combination of red and shadows 2 14.28 1 14.28 2 28.57 >0.05
Neurons with chronic changes 4 28.57 6 85.71 6 185.7| p1-2=0.029*
p1-3=0.029*
Focal loss of neurons 2 14.28 2 28.57 2 28.57 >0.05
Hemistocytic astrocytes 2 14.28 6 85.71 6 85.71 p1-2=0.0032**
p1-3=0.0032**
Myelin bodies 4 28.57 3 42,85 3 42.85 >0.05
Neutrophilic infiltrate 9 64.28 5 71.42 2 28.57 >0.05
Lympho-macrophage infiltrate 4 28.57 5 71.42 6 85.71 | p1:5=0.029*
Regeneration 2 14.28 3 42.85 6 85.71 | p1-=0.0032**
Gliosis 2 14.28 2 28.57 3 42.85 >0.05
Vascular sclerosis 2 14.28 3 42.85 2 28.57 >0.05
Hyalinosis vessels 10 71.42 4 57.14 4 57.14 >0.05
Vascular necrosis 2 14.28 0 0 1 14.28 >0.05
Hemorrhage in perivascular space 14 100 6 85.71 7 100 >0.05
Hemosiderin 2 14.28 3 42.85 6 85.71 | p1-5=0.0032**

Note:p;.; — the difference between indicators of phase Iphade 2, p1-3 — the difference between indicafgpbase 1 and phase 3; * one-
tailed exact Fisher test; ** two-tailed exact Fistest.

At the edge of demarcation filling appeared on bolsktween hematoma and perihematoma tissue of
brain (fig. 1), that began to form in stage | arabviormed by inflammatory cells (in stage | to eager extent
by neutrophils, and in stages Il and Ill with theaehment of lymphocytes and macrophages), aativate
microglia, hemolyzed by erythrocytes, hemosidergpbaand in some single cases (in stage I) agdin wi
capillaries. The largest number of researches omadwtion inflammation was observed in stage Il and
amounted to 5 cases (50%), and in stage Il —dsq@®%). In stage |, these changes were manifestgdh
1 research (10%).

Patients who died in first 3 days after the dise&ssides the significant edema of neuropil,
infiltration of perihematomal areas of brain withflammatory cells occurred, alterative to change in
developed neurons and was activated by astroglia.

In 13 cases (92.85%), neurons with coagulativeasecr(“red” neurons) were observed (Fig. 2).
Significantly less frequently occurred the neurtsteadows™ in 3 cases (21.42%) (p = 0.0003, twiedai
exact Fisher test), which were observed predominaimiultaneouslyvith “red” neurons (2 cases — 14.28%).
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Fig. 1. Zone of demarcation inflammation formedneytrophils, Fig. 2. “Red” neurons, single hemistocytic astresyand activated

activated microglia, and single repeated capiatidagnification 10x40 microglia in perihematomal zone. Magnification 10x4

Therewith the acute changes in neurons, 4 resea(28é7%) showed neurons with minor chronic
changes, and 2 researches (14.28%) observed &reaganal prolapse and small glial scars.

In 2 researches (14.28%), this group showed simgieistocytes. Myelin globes were observed in 4
researches (28.57%).

In the acute stage, migration of neutrophils ardf fhfiltration of the perihematomal zone occusred
were present in more than half of the cases (Gwrelses — 64.28%) (fig. 3).
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zone and fresh erythrocytes and solitary myelinskial the neuropil. pe”hematomal brain tissue around the altered
Magnification 10x40 arterioles, multiple hemorrhages were observed, and
in 2 cases (16.6%) macrophages with a yellow-breiyment (hemosiderin) were detected.

Among patients who died while 4 to 7 days, thehgenatomal brain tissue contained areas with
revealed necrosis of all structural elements ahkaad blood imbibition; at the same time, thereang@eas of
incomplete necrosis of perifocal zone. The perittema neuropil became more swollen and resembled
dribnoacuole spongiosis.

As in the acute stage, the predominant varianeofanal necrosis was coagulation, which manifested
itself in 6 cases (85.71%), neurons with chareattesi of colliquation necrosis were observed inages
(28.57%), including in 1 case (14.2 %) in combmativith coagulation necrosis.

The neurons with chronic changes were presentgasés (85.71%), that was significantly more
frequent than in acute stage (p = 0.05). In additoit, in 2 cases (28.57%), an area with a ldssearons
was observed in examinated brain tissue.

Subsequently, in most researches, neutrophils stenen in critical zone (5 cases — 71.42%). At the
same time, a significant increase in frequencymiphocytic-macrophage infiltration was evidenceddSes
— 71.42%, p = 0.05).

In a significant part of cases, 6 (85.71%) had baoytic astrocytes, that was significantly more
frequent than in the previous stage (p = 0.000B2¢. amyloid bodies and a thin-walled non-tight tauyi
liaison were observed in 3 cases (42.85%).

Other six researches (85.41%) showed perivascolara or massive confluent hemorrhages. In 3
cases (42.85%) hemosiderophages were microscgpicefient.

Among patients who died after 7 days because dig¢h#rrhage onset, the brain neuropil and due to
severe edema and formation of large cavities thatfibed with fluid.

Those patients who died at earlier stages, in rifisignt part of cases (6 - 85.41%), their “red”
neurons were observed in perihematomal area, tess-oneurons “shadows” (3 cases — 42.85%) that we
mainly and simultaneously obsereved with coagulatiecrosis neurons (2 cases — 28.57%).

Later, more than 3/4 of researches (6 autopsie€s. 71%) showed neurons with revealed chronic
changes. The areas of loss of these cells werééoun 2 cases (28.57%).

In a significant part of microscopic researchesnibcytes were revealed (6 autopsies — 85.71%),
that were intensively located in the perihemataisalie of brain. The myelin balls were observed gases
(42.85%).

The frequency of neutrophil infiltration of perihatomal zone was decreased (2 cases — 28.57%). In
most researches, infiltration formed with lymphesyaind macrophages prevailed (6 researches — 85.71%
that was much more frequent in stage | (p = 0.0029)

In comparison to patients who died in the acutgestain this study group, angiogenesis was
represented by a more reveal liaison of prolifagatiapillaries that appeared in 6 cases (85.71%).

The walls sclerosis of small vessels in perihematoanea was observed in 2 cases (28.57%),
hyalinosis of arterioles — in 4 (57.14%), vascutgcrosis — in 1 case (14.28%). In 6 cases (85.71%)
hemosiderophages were manifested, that was smmiffchigher than in stage | (p = 0.0032) HS.

So, the early death of patients with hemorrhagiokst was influenced by the size, hematoma
localization, as well as the spread of blood irgatticular system and subarachnoid spaces, anédans
development of dislocation syndrome [2]. Such clkangere clinically revealed in onset of deep catebr
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coma, impaired vital functions and / or significanbtor deficits. Also, the presence of background a
concomitant diseases in patients complicated elirpicture of underlying disease, burdened its s@and
accelerated the lethal completion [8].

During the research about brain changes that wasedaby hemorrhage according to our data, and
according to the data of other authors [6, 9] nesirexperienced coagulation and colliquation negrosi
However, in all three stages, neurons often dieddagulation, and such changes could be assoeidtted
both the pressure of hematoma and the influenadecdy products of erythrocytes on the adjacenhbrai
tissue. Both variants of neuronal death in one eggmared in single research, but were presentl in a
intervals. In response to acute brain injury, fgacinflammation developed with infiltration of the
perihnematomal zone by neutrophils. [11]. Thesesaedire observed more intensively in first 3 dagafthe
disease onset. With the progression of hemorrtstigike in stage Il and 1ll, neutrophils were isethnd in
fewer researches the infiltrates were perihematdia.lymphocytes and macrophages were stimulated by
thrombin, hemoglobin, Gemini iron and neutrophilsre eliminated the breakdown products of erythexy
and destroyed brain tissue, in some cases wergddun the most acute stage and grew at earlyaad |
subacute stages of hemorrhagic stroke [12]. Simgieistocytes appeared from the first days of theadie,
and with the duration of this disease their nunibenreased and in a significant part of cases tbeke were
presented in stage Il of this disease [10]. Thedpaded formation appeared in some cases irsfage. In
the second stage, a more active angiogenesis vsasvel, that at the third stage occurred in afggni
proportion of cases and was represented by a aeqmskéary liaison filled with fresh erythrocytes.t All
stages, myelin balls, neurons with chronic damagd,glial scars were found in perihematomal zohesé
morphological manifestations can be interpretechasges that were associated with long-term datoate
vessels of macrocirculatory and microcirculatogelathat developped into hemorrhagic stroke [1].

N

1. The combination of acute and chronic lesionthefvascular wall in form of revealed hyalinosis
and necrosis became the cause of vascular decoatiparend premature death in phase |.

2. In all three stages of hemorrhagic stroke, meuin a greater number of cases died because of
coagulation necrosis.

3. As a result of the mechanical effect of hematanth decay progress of erythrocytes, the intensity
of regeneration was less pronounced, and more ofterifested in patients that died after the sevdath
because of the disease.

4. The zone of demarcation inflammation was motendfounded after the third day of hemorrhage
development, during period of early and late sutealsamatoma. This zone was observed not alongithie e
perimeter of the hematoma, but in separate aradgprabably became the basis for the further fdomaif
the gliomesodermal capsule.
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RESULTS OF FOOT PLANOVALGUS DEFORMITY SURGICAL TREA TMENT
IN CHILDREN WITH CEREBRAL PARALYSIS

e-mail: pavielrakhman@gmail.com

Issues of treatment feet planovalgus deformityhildeen with cerebral palsy remain unresolved dugarious structural,
functional and biomechanical changes in the faotvell as the complex pathogenesis of the diseasgafion. The purpose of the
study was to present the results of retrospectiedysis of surgical treatment of feet planovalgefonity in children with cerebral
palsy. Retrospective analysis was performed on luataies of 39 feet planovalgus deformity patewith spastic type of cerebral
palsy, who underwent surgical treatment in theopiom 2002 to 2019. In Group 1, combined safutisinterventions were used to
correct feet planovalgus deformity, and in Groupn2addition to the surgeries, interventions weegfqsmed aimed at correcting
alignment in the joints of the hindfoot and midfolot Group 3, all children underwent combined srgBurgical treatment of feet
planovalgus deformity in children with cerebralgyahged 7-11 years, using techniques that arelailygaimed to correct contractures
and tendon-muscle balance, is accompanied by #icagih recurrence rate (66.7%). An algorithm fdfedentiated choice of methods
for feet planovalgus deformity surgical treatmenthildren with cerebral palsy has been developed.

Key words: cerebral palsy, planovalgus deformity of feetpatgm.

I1.H. Paxman, O.1. KopoabkoB

XAPAKTEPUCTHUKA PE3YJILTATIB XIPYPITUHOT'O JIIKYBAHHSI IJIOCKOBAJIBI'YCHOI
JE®OPMALIIL CTON Y JITEN XBOPUX HA LT

Ipobnemu nikyBaHHS IIOCKOBAJIBIYCHOI fehopMartii cTon y AiTel 3 AUTSMUM LepeOpatbHIM HapajiideM 3aIUIIAloThC He
BUPIIICHUMH 4Yepe3 PI3HOMAHITHI CTPYKTYpHO-(YHKIIOHAIBHI 1 OioMexaHiuHi 3MiHM B CTOMNi, a TaKOX CKJIAJHOIO IaTOreHe3y
tdopmyBaHHI. Mera poOOTH: TPEACTaBUTH pE3YIBTaTH PETPOCHEKTUBHOIO aHAJi3y pe3y/bTariB XipypridHOTO JIKyBaHHS
IUIOCKOBAJIBI'YCHOI Jie(hopMallii CTOIT y JiTeH, XBOPHX Ha IUTSUMi LiepeOpanpHuii napaiiv. Marepian: PerpocriekTuBHuMiT aHami3 icTopiit
xBopo0O 39 MaIlieHTIB 13 IIOCKOBAIBTYCHOIO Ae(OPMAIIEI0 CTOI, 31 CIIACTUYHHM THUTIOM IUTSYOTO LepeOpatbHOrO Mapaiiya, SIKHM
BUKOHAHO Xipypriune JikyBaHHs y nepion i3 2002 mo 2019 pp. B I'pymi 1 mis kopekuil IwiockoBaibrycHoi nedopmanii crom
BUKOPHUCTaHI KOMOIHOBaHI BTPyYaHHS Ha M SKMX TKaHWHaX, a B Ipymi 2 pa3oMm i3 XipypriYyHUMH BTpy4YaHHSIMH, BHKOHYBAJIHCS
BTPYYaHHsI, CIPSIMOBaHI Ha KOPEKIII0 B3a€MOBIJHOCHH y CyIIo0ax 3aJHBOTO Ta CepeaHboro BiminiB cromu. B Ipymi 3 ycim nitaim
MpOBeZIcHO KOMOIHOBaHE XipypriuyHe BTpydYaHHs. XipypriuHe JIKyBaHHS IUIOCKOBAIBTYCHOI nedopmarii crom, y IiTel, XBOpHX Ha
JUTSYUE 1iepeOpalibHUIA mapaitid, y Birli 7-11pokiB, i3 BHKOPUCTAHHSAM METOIHK, 1110 i30JIb0BAHO CIIPSIMOBaHI Ha KOPEKIIIO KOHTPAKTYp
Ta CYXOXHIIKOBO-M SI30BOTO OajaHCy, CyMpOBOMKYETHCS 3HAYHHM BigcoTkoM permauBie (66,7 %). PospoGieno amroputm
JmdepeHniiioBaHoro BUOOPY METOIMKH XipypridHOro JIKYBaHHS IUIOCKOBAIBIYCHOI Aedopmanii cTon y aiteil, XBOpUX Ha JUTTUUN
nepeOpabHIi Tapatid.

Kuro4oBi ciioBa: utstanii niepeOpaibHuiL Tapaid, INIOCKOBAIBIYCHA Ae(OpMALis CTOII, aITOPHTM.

The work is a fragment of the research project:dgtam of social and hygienic monitoring of healttd gorevention of foot
pathology in youth”, state registration No. 011630@1.

One of the significant deviations in the musculteted system of children with cerebral palsy is
development of feet planovalgus deformity (FPVD)ick accounts for 16 to 35% of all orthopedic
pathology in this group of patients. The featuréot development in children with cerebral paksyhat their
feet have a normal shape from birth, and only labering the child’s growth against the backgroohdoft
tissue imbalance, there occurs deformation ofdbeghape and function, especially during activevgn. [4,

5, 8, 12]. Additionally, over time, plantar callysis formed on the plantar-medial surface of thet,fpain
syndrome and difficulties in choosing shoes occur.

Formation of FPVD in a child with cerebral palsyfetis from the idiopathic form of FPVD in
children without neurological pathology, therefotiee developed standard treatments can not be insed
children with cerebral palsy [1, 6, 10].

In the treatment of FPVD in children with cerelpalsy, the following techniques are used: physical
rehabilitation (exercise therapy and other tectesjuorthotics, botulinum toxin treatment, sofsuis foot
structures surgery, bones and joints, and theibamation surgery [2, 11].
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