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Abstract
ANATOMIC AND HISTOLOGICAL FEATURES OF THE WILLISIS CIRCLE WHEN ANEURISM RISES
N.A. Trushel, N.I. Nechipurenko, 1.V. Bochan

Objective: To define variants of the Willi’s circle and also structural features of the vessel walls at the site of
aneurysm location in people who died from ruptured aneurysm to identify risk groups for cerebrovascular disease.

Material and methods: The structure of cerebral vessels of 12 people at the age from 17 to 69 of both sexes
who died from subarachnoid hemorrhage of aneurysmal genesis was examined due to macro-microscopical and
clinical methods. Histology slides of cerebral arterial walls of aneurysm area were stained with hematoxylin-eosin
and Mallory’s technique and then were examined.

Results: Variants of the Willi’s circle and morphological features of vessel walls located in aneurysm formation
area in people who died from aneurysm rupture are shown in the article.

Conclusion: Not classic variants of Willi’s circle, fibromuscular dysplasia of the medial type and atherosclero-
tic changes of vessel walls contribute to aneurysm occurrence in cerebral vessels.

Key words: Brain, cerebral arterial circle (Willi’s circle), arteries, aneurysm.

BBegeHue. OCHOBHBIMU NIPUYMHAMU 00pa30BaHUs apTepUabHbIX aHEBPU3M B COCY/|ax I'0JIOB-
HOT'0 MO3ra, [10 JAHHBIM JIMTepPaTyphl [1-6], ABAg10TCI MOpdoIOoruYecKre U3MEHEHUS CTEHKH ap-
TepUH, reMoJMHaMHU4YeCKHe 0CO6EHHOCTHU B COCYy/laX apTepHUaIbHOI0 Kpyra 60Jbioro Mmo3sra (Buui-
JIu3ueBa Kpyra), IpUBOJsAILHE K MeXaHUYeCKOMY MOBPEX/AEHUI0 CTEHKHU cocyAa, 601€3HU coeiu-
HUTEJIbHbIX TKaHEW U aTepOCKJIepOTHYeCKHe u3MeHeHUs. [1o JaHHBIM BCKpBITUH [2, 5] apTepu-
aJIbHble aHEBPU3MBI B COCYZ,ax F0OJIOBHOI'0 MO3Ta BcTpevaroTcs B 1-5% ciy4daes.

[eMoayHaMUuYecKre 0COGEHHOCTH B COCY/IaX FOJIOBHOTO MO3ra I10 JaHHbIM Y4YeHbIX [1-6] MoryT
6bITh 00yCJI0BJIEHbl BApUAHTAMM CTPOEHUS BUJIM3KeBa Kpyra. Tak, MU3BeCTHO, YTO HEpaBHOMeD-
HOe pacnpe/ieJieHre TOKa KpOBHU MPU OlNpeJieJIeHHbIX BApUaHTaX aHaTOMHUU COCYZ0B MO3Tra MOXKEeT
NPUBECTU K BOSHUKHOBEHHIO aHEBPU3M COCYZI0B, pa3pbiB KOTOPBIX MOXKET MPUBECTH K JIETAJbHO-
My ucxoay [2, 5]. B BUn1n3rneBoM Kpyre paKTHUYeCKHA HET ONTUMaJIbHbBIX YIJIOB pa3BETBJIEHHUS CO-
cyZioB (65°-75°), mpu KOTOPBIX KPOBb MPOXOJUT MECTO CTEHO033a, BbBI3BAHHOE HAJTMYMEM UHTUMAJIb-
HBIX YTOJILEHHUH (aTepOCKIepOTHYECKUX OJISIIEK) B MECTAaX pa3BeTBJIEHUs COCYA0B Kpyra, C MU-
HUMaJIbHBIMHU 3HEPreTHUYeCKMMU NoTepsiMHU [5]. MakcuMalbHOe MexaHU4eCcKoe BO3/eMCTBUEe Ha
CTEHKY allUKaJIbHOTO yIya 6udypKaluu MO3rOBOT0 y4yacTKa BHYTPEHHEW COHHOM apTepUH C yde-
TOM UMEIUXCS 3/IeCb UHTUMAJ/IbHbBIX YTOJIIEHUH, BO3HUKAET NMpH yriiax ot 80° 1o 110°, To ecThb
IpU yIJlaX, KOTOpble UMEIT MECTO B BUJIJIM3UEBOM KpPyre, 0COOEHHO B IIepeJJHEM €ro OT/eJIE.

B cBA3U ¢ BbILIEU3JI0KEHHBIM, LleJIbI0 UCC/IeI0BaHUSA IBUJIOCh YCTAaHOBJIEHHE BAPUAHTOB CTPO-
eHUs1 BUJIJIM3MeBa KPyra, a Takke Mopdosoruieckux 0CO6EHHOCTEN CTEHKU COCY/I0B B MecTe 06-
pa30BaHKSA aHEBPU3Mbl Y YMEPIIUX OT pa3pbiBa apTepHaIbHbIX aHEBPU3M.

Martepuaa u MeTOAbl. MaKpO-MUKPOCKONIMYECKHU U KJIUHUYECKHU UCCIEJOBAHO CTPOEHUE COCY-
JI0B TOJIOBHOT'O M03ra y 12-u yMeplIuX JIloJiel OT CybapaxHOUJaJIbHOTO0 KPOBOTEYEeHUS aHEBPU3-
MaTHU4YeCKOro reHesa B Bo3pacTe oT 17 10 69 jieT pa3HOro 1oJia, KOTopble MPU }XKU3HU JIeYUJUCh B
PHIIL HeBposioruu 1 Helipoxupypruu r. MUHCKa, a mocJjie CMeEpPTH ObLJIM A0CTaBJieHbl B [opojckoe
KJIMHUYECKOE NMaTOoJIor0aHaTOMUYecKoe 610po» I. MuHcka. [locie u3ydyeHuss BapuaHTa CTpOEHUS
BUJIJIU3MEBA KPyTa, ObLJIK U3y4YeHbl TUCTOJIOTUYEeCKHe NIpenapaThl CTEHKU COCYA0B apTepUi Mo3ra
B 00J1aCTH aHeBpU3MbI. ['McToIornyecKkre npenapaThl 6bIIM OKpallleHbl FeMaTOKCUINH-303UHOM
v 1o Masiopu.
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PesynbTaThl M 06CYyXaeHUe. B pesynbTaTe ucciaejoBaHUs BapuaHTa CTPOEHUs BUJIJIM3UEBA
Kpyray 12-u yMepIlUX OT pa3pblBa aHEBPHU3Mbl MO3TOBBIX apTEPUN ObLJIO YCTAaHOBJIEHO, UTO y 11
YyeJIOBEK BBISBJISAETCSA HEKJIACCUYECKUM BapUaHT CTPOEHUS KPyra, y OJHOr0 yMepllero BapUaHT
CTPOEHUS apTePHUabHOT0 Kpyra HEBO3MOXKHO ObLJIO ONIpe/iesIUTh. Bbl/IU BISIBJIEHBI BCE UMEIOILH-
ecsl aHeBpU3MBI B IIpe/iesiax BUJJIM3KeBa Kpyra, MECTO pa3opBaBlilelicsi aHEBPU3MBbI, a TaKKe yCTa-
HOBJIEHBI MOpdOJIOrHYecKre 0CO6EHHOCTH CTEHKU COCY/ia B MeCTe pa3opBaBLIEKCs] aHEBPU3MBI Y
yMepIIUX JIIOJEH.

AHanusupys noJsiydeHHble JJaHHbIE, YCTAaHOBJIEHO, YTO aHEBPHU3MbI B COCY/lax '0OJIOBHOI'O MO3ra,
KaK [PaBUJIO, BbISBJSIIOTCS B MIpeJieiax BUJIJIM3KMeBa Kpyra: B MecTe Coe/JUHEHUs IepeJHUX MO3To-
BbIX apTepPUH, pa3BeTBJIEHUs MO3TOBOT0 OTpe3Ka BHYTPeHHEN COHHOM apTEPHUU HAa KOHEYHbIE BETBY,
pasjesieHus1 6a3uIIpHOM apTepUH Ha 3a/lHUE MO3TOBble apTePUH U B 06J1aCTH CJIMSIHUSA I03BOHOY-
HbIX apTepUil B 6a3UJISIPHYI0 apTEPHIO, YTO 00YCI0BIEHO reMOJHMHAMHUYEeCKUMU 0COOEHHOCTSMU.

[Ipu vccien0BaHUY BapyaHTa CTPOEHUS apTepUabHOTO Kpyra 60/IbLIOr0 MO3ra U MecTa 00-
pa30BaHUA aHEBPU3MbI YCTaHOBJIEHO, 4TO B 40% ciy4aeB o6pa3oBaHue U pas3pblB aHEBPU3MbI
IPOU30IIJIN B MeCTe HEKJIAaCCUYECKOT0 COeIMHEHUS apTepuid BULJIM3MeBa Kpyra. Tak, Hanpumep,
aHeBpHM3Ma 00pa30BaJach B llepe/iHeM OTAeJle BUJIM3KMeBa Kpyra IPU HeKJ1aCCU4eCKOM BapUaHTe
COCy/Zl0B — nepeJiHel TpuypKal UK JeBOKM BHYTPEHHEN COHHOW apTePUH.

B 60% csiydyaeB 06pa3oBaHHe aHEBPU3MbI IPOU3OILJIO HE B MECTE HEKJIACCUYECKOT0 COeIuHe-
HUS COCYZ,0B BUJIIM3MEBA Kpyra.

Tak, HanpuMep, aHeBpU3Ma 06pa3oBaJiacb B MeCTe pa3BeTBJIEHUsS MO3TrOBOT0 yyacTKa JIeBOU
BHYTpEeHHEeN COHHOW apTepHH, IPU 3TOM HeKJIacCUYeCcKoe CoeJUHeHUe COCy/0B HabJ04al10Ch B
MecCTe Coe/JUHeHUs NepeJHUX MO3TOBbIX apTePUH.

B xoze uccnefoBaHMS YCTAHOBJIEHO, UTO apTepUaibHble aHEBPU3Mbl UMEIT MELIOTYATYIO
bopMy, pacnosioKeHHY0 HECUMMETPUYHO, YTO CBSI3aHO, KaK PaBuUJIo, C pa3HbIM JUaMeTpOM /Jj0-
YyepHUX cocyzoB. Ha Bepxyllike CTEHKH aHEBPU3Mbl HAa6JI0/1a/10Ch UCTOHYEHHE MeIUHU C 3aMellle-
HHUEM TIJIaJIKOMBILIEYHBIX KJIETOK COeJMHUTENbHON TKaHblO, ICTOHYEHUE BHYTPEHHEH 3/1acTUYe-
CKOUM MeMOpaHblI.

B cTeHke apTepuu (B 06J1aCTH aHEBPHU3Mbl) 0OHAPY>KeHbI MPU3HAKH TOJbKO GUOPOMYCKYJISP-
HOUW JJUCIJIAa3UHU COCYA,0B MeguiiHoro Tuma B 12,5% ciy4aeB, coyeTaHrve GuOpPOMYCKYJISIPHOU AHC-
IJIa3UM U aTEePOCKJIEPOTUYECKHUX U3MeHeHUN — B 37,5% c/iyyaeB, TOJIBKO aTePOCKJIEePOTHYECKUX
n3MeHeHUH - B 50% ciyyaes.

Pa3pbIB aHeBpU3MbI BO BCEX CJIy4dasix MpoU3olles B Bo3pacTe 45-69 sneT, kpoMe ofgHOro — B 17
JleT. B mocsieiHeM ciy4dae y vccielyeMoro B CTeHKe COCy/ia BO3Jle aHeBpU3Mbl Ha0J110/ja/1acb TOJIb-
K0 GUOpPOMYCKyIsipHAsA JUCIJIa3Us MeJUIHOr0 TUIA.

3aksoyeHue. TakuM 06pa3oM, MOPGdOJOTHIYECKUMHU NPeINOChlIKAMHA BOSHUKHOBEHHS aHEB-
pu3M B cocyfax BusinusueBa Kpyra yesoBeKa SIBJSAIOTCA: HEKJIACCUYeCKHWe BapUaHThl CTPOEHUA
BUJJIM3UeBa Kpyra, GUOpoMycKysipHas JUCIJIa3usl MeJUMHOTO0 THUIIA U aTepOCKJepOTHYEeCKUe
M3MeHEeHUsI CTEHKH COCY/I0B.
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