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Despite the progress in developing high-tech methods for neurosurgical patient treatment, managing giant internal carotid artery (ICA) aneurysms

remains challenging. We report a case of the successful surgical treatment of a patient with a highly complex clinical problem — a giant aneurysm (GA)

at the right supraclinoid ICA. First, the extent of an open surgical intervention was as follows: the ICA was exposed using a linear neck incision and

mobilized. Then, osteoplastic skull trepanation in the pterional region and the aneurysmal portion of supraclinoid ICA was performed. The chosen

surgical tactics prevented recurrent subarachnoid and intracerebral hemorrhage, ischemia, edema, and brain compression, which are closely related

to death and disability. Based on the above, the treatment method has been considered a practical option for treating this cohort of patients.
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BBEAEHMUE

LiepebpanbHble apTepuanbHble aHeBpU3Mbl (AA) npeacTasastoT
cob0oi NaToNorMyeckoe NOKabHOE BbINAYMBAHUE UCTOHYEHHOM CTeH-
KM MO3roBoWi apTepuu. 1o «bomba 3ameaIeHHOro AENUCTBUSAY, KOTO-
pas xoTa Obl 0O4HaXKAbI 33 KM3Hb Ye/I0BEKA MOMKET «B3opBaTbcsa» [1].
K uncny Hambonee cNoXHbIX M aKTyasbHbIX NPOBaEM HelpoxXmpyprm,
no-npesxkHemy, oTHocsTca TA BCA, KoTopble NpeacTaBAstoT cobol mecT-
HOe yBenuyeHne NpoceeTa apTepum 4o 2,5 cm u bonee. B 1875 roay B.
Hutchinson Bnepsble npuusHeHHo anarHoctuposan FA BCA [2].

Cpeaw Bcex BbiaBnaemMbix AA ronoBHOro mosra Ha gonto A npu-
xoamtea ot 3 go 11% cnydaes [3-6], B cpeaHem cocTasnas 5% [1, 7). Mo
OaHHbIM pAJda aBToOpoB, YactoTa BcTpedaemoctu TA BCA coctasnsert
34-67% ot 06Lero yncna Bcex LepebpanbHbix A [8, 9]. Mpu stom TA
yale obHapykueatotcs y ntoger 40-60 net [10]. Hepeaxko A ocnoxk-
HAOTCA Pa3BUTMEM BHYTPUUYEPENHOTO KPOBOM3NUAHKSA, B 65-85% cay-
4aeB y Takux 6O/IbHBIX OTMEYAOTCA NPU3HAKM KOMMPECCUM CTPYKTYP
rO/I0BHOTO MO3ra, ULWEMUYECKUX PACCTPOMCTB, 0BYCI0BNEHHDIX 3aKy-
MOPKOM HECYLLEro cocyaa M KonnatepanbHbix BeTsei [4, 11]. bonb-
LYto Yrpo3y ANA KM3HW NaLMeHTa NPeaCTaBNAET TaKOe OCNOKHEHNE
l'A, KaK cybapaxHouganbHoe KposousauaHue (CAK), yactota ciydaes
kotoporo npw A BCA, no faHHbIM pa3HbiX aBTOPOB, BapbupyeT B npe-
naenax 5,3-13,3% [12, 13]. YactoTa c/ly4aeB BOSHUKHOBEHWUS NOBTOP-
Horo paspbiBa AA B TeueHue NnepBbix 2 HeAeb Mocne ero nNepeoro
anu3ofa gocturaet 18% [14, 15], npu 3TOM ypOBEeHb J1€TaNbHOCTU B
nepuog ao 12 mecaues Bo3pacTaeT 4o 60%. B 80% cnyyaes y AaHHOW
KaTeropum 60/bHbIX B TEUEHWE NATU NeT HabNOAAETCA NETaNbHbIN UC-
Xog, IMb0o HacTynaeT cToMKan MHBAMAHOCTb [16].

Haunbonee yacto AA BcTpeyatoTcs B 061acTU CynpakaMHONAHOIO
y4yactka BCA, npu aTom y L, }eHckoro nona 8 60% cnyyaes BCTpeya-
toTcA pasopsaslumecs, a B 40% — HepasopsasLlumec AA; y nL, Myx-
CKoro nona pasopsaswmeca AA B 44% cnyyaes BCTpevatoTcs B bac-
celiHe nepeaHein coeanHUTENbHOW apTepuu, a B 34% HabntoaeHun
MMeIOT MecTo HepasopBaslwueca AA B obnactv cynpakavHOUAHOMO
cermeHTa BCA (34%) [17].

OueHb CNOXKHbIM NPeACTaBNAETCA OTKPbITOE MUKPOXMPYpruye-
CKoe fieyeHune 60/1bHbIX ¢ 6onblMMK U TA B 061aCTH cynpakaMHoua-
HOro y4yacTka BCA, TaK KaK 370 TpebyeT 60/1bLUKX HaBbIKOB Y Onepupy-
IOLLLETO XMPYpra M 3HaHUI aHaTOMO-TonorpaduUeckux ocobeHHocTen
npv 4aHHOW NaTONOMUH.

B paHHOW paboTe npeacTaBAeH KAMHWMYECKMIA cnyyait TA cy-
NPaKAMHOMAHOrO yyacTka BCA y naumeHTKM, KOTopol B mocneayto-
wem 66110 NPOU3BEAEHO XMPYPrUYECKOE IeYeHNe.

KnuHuueckuii npumep

eHwwuHa M., 67 net, npumepHO B 3 Yaca HOYM NPOCHYNacb
“3-33 BO3HMKHOBEHUA CU/IbHOMN TONI0BHOW 60K, TONOBOKPYKEHMS,
TOLIHOTbI U PBOTbI, @ B NOCAEACTBUM OTMEYaNacb NOTEPA CO3HAHMA.
MaumeHTKa goctasneHa B LLPB 6puragoit ckopoit megyumHcKoi no-
MOLLY W, BBUZY TAMECTU COCTOAHMSA, OblNa roCNUTaNN3MPOBaHa B pea-
HUMaLMOHHOE OTAEeNEHVE.

[JaHHble 06BEKTUBHOMO OCMOTPA HAa MOMEHT rOCMUTAIM3aLIMUK:
obuiee cocTofHMe MauMeHTKU Taxénoe. KoxHble nokposbl 6e3 na-
TONOTMYECKMX U3MeHeHWN [bixaHue B NErKUX BE3UKYNAPHOE, XPUMbl
otcytcTBytoT. MMokasatenn Y44 — 20 8 muHyTty, YCC — 88 B MUHYTY.
CepAgeuHble TOHbI ACHbIE, pUTMUYHbIE. Mokasatenn ALl — 160/100 mm
Hg. *u1BoT npv nanbnauuu markuii, 6esbonesHeHHbIi. Habntoganuco
paccTpoicTea GyHKLMIA Ta30BbIX OPraHOB: MMEN0 MeCTO CaMonpou3-
BOJIbHOE MOYenCnycKaHue.

Pe3ynbtaTbl OLEHKM COCTOAHMA HEBPOJIOTMYECKOrO CTaTyca:
OLieHKa CO3HaHMUA COINACHO LWKane Kom [nasro (LUKT) coctasuna 9

INTRODUCTION

Cerebral aneurysms (CAs) refer to abnormal dilatation or
bulging of the thinned wall of a cerebral artery. This is a "time
bomb", which at least once in a person's life can "explode" [1].
The neurosurgical management giant internal carotid artery an-
eurysm (with a local increase in the lumen of the artery up to
2.5 cm or more) remains a complex and urgent clinical problem.
In 1875 W. Hutchinson was the first who intravitally diagnosed
GAs of ICA [2].

GAs account for 3 to 11% of all detected CAs [3-6], averag-
ing 5% [1, 7]. According to several authors, the frequency of GAs
of ICA is 34-67% of all cerebral GA [8, 9]. At the same time, GAs
is more often found in people 40-60 years old [10]. Often, GA
is complicated by intracranial hemorrhage; in 65-85% of cases,
it is complicated by compression of brain structures and isch-
emic disorders caused by occlusion of the afferent vessel and
collateral branches [4, 11]. A complication of GA, such as sub-
arachnoid hemorrhage (SAH), poses a significant threat to the
patient's life, the incidence of which in GAs of ICAs, according
to different authors, falls within a wide range of 5.3-13.3% [12,
13]. The re-rupture rate of CAs in the first two weeks follow-
ing the initial rupture reaches 18% [14, 15], while the one-year
mortality rate increases to 60%. In 80% of cases, fatal outcomes
or permanent disability within five years are observed [16].

Most often, CAs are found in the supraclinoid region of the
ICA. In females, ruptured and unruptured CAs are found in 60%
and 40% of cases, respectively. While in males, ruptured CAs
occur in 44% of patients in the basin of the anterior communi-
cating artery, and in 34% of cases, unruptured CAs arise in the
region of the supraclinoid segment of the ICA (34%) [17].

Open microsurgical treatment of large and giant supracli-
noid ICA aneurysms is quite challenging, as it requires excellent
clinical and technical skills and proper knowledge of the topo-
graphic anatomy related to this pathology.

This paper presents a clinical case of giant supraclinoid ICA
aneurysms in a patient who subsequently underwent surgical
treatment.

Case report

A 67-year-old female presented with a history of severe
headache, dizziness, nausea, and vomiting, followed by loss of
consciousness. Due to the severity of her condition, the patient
was urgently referred to the intensive care unit at the Central
District Hospital.

On physical examination, the patient's general condition
was severe. Skin and mucosal surfaces were without changes.
On auscultation, vesicular breath sounds were revealed, and
wheezing was absent. Respiratory rate — 20 breaths/min, heart
rate — 88 bpm. Heart sounds were clearly heard without any
murmurs, and the heart was rhythmic on auscultation. BP was
—160/100 mm Hg. The abdomen is soft, and no discomfort was
elicited during palpation. Pelvic organ dysfunction with urinary
incontinence was observed.

During the neurological evaluation, the Glasgow Coma
Scale (GCS) score of 9 was noted. Increased psychomotor ac-
tivity was reported; however, no behavioral abnormalities were
noted. Oculomotor dysfunction was not observed. The pupils
were equal, round, and reactive to light. No facial asymmetry
was noted. No deviation of the tongue was noted. The pharyn-
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6annos, NaLMeHTKa AaBana OTBETbI HA 3a4aBaemble Bonpockl. OTme-
Yanacb NOBbILLEHHAA NCUXOMOTOPHAA aKTUBHOCTb, NoBeAeHKe bblno
HeasleKBaTHbIM. [1a304Bu1raTe/IbHble PacCTPOICTBA HE HabOAAUCS.
3paykm paBHble, 06bIYHOM BENNYMHBI M GOpMbI, POTOPEAKLMA KMBaA.
Nvuo 6e3 acummeTpun. PacnonokeHue A3blka cpeauHHoe. [noTou-
Hble pedieKcbl He HapyLeHbl. CyXxoxuabHble pedeKcbl Ha KOHEYHO-
CTAX ¢ 06enx CTOPOH paBHble. bannbHaA OLEHKa MbILLEeYHOMN CUbl Ha
KOHeYyHocTsAX cocTaBuna 5 6annos. CoctosHue pedekcos 6e3 natono-
run. Habntoganvcb No3uTHBHbIE 0OLLEMO3TOBbIE CUMMTOMbI, OTMEYa-
Nlacb PUrMAHOCTb 3aTbIIOYHBIX MbILLLL,.

BonbHoi 6blna npousseaeHa MyNbTUCIMPAAbHAA KOMMbOTep-
Haa Tomorpadus (MCKT) ronosHoro mMosra, B XOZe KOTOpoi 6blno
YCTaHOB/IEHO HasMuMe BblpaeHHOTo 6asanbHoro CAK u BHyTpuKe-
NYO04YKOBOMO KPOBOM3AMAHMA. Ha OCHOBaHUM NPoBeAEHHbIX Helpo-
BM3YaNU3aLMOHHBIX METOA0B WCCNEeOBAaHWA BbICTAaBAEH AMArHO3:
pa3pblB MHTPaKpaHWanbHbix AA. CAK (Hunt & Hess Grade IV, Fisher
IV). BHyTpuxenyzouKkosble KpoBousnuauua (wkana D.A. Graeb 10
6annos) (puc. 1).

YunTbiBaa remoTaMmnoHady KenylouKa M OMacHOCTb PasBUTUA
OKK/O3MOHHON rnapouedanuu, naumeHTke 6bl10 NPesOKEHO one-
paTVBHOE BMeLLaTeNbCTBO — HAPYKHOe BEHTPUKYNAPHOE ApeHUpoBa-
HuWe. POACTBEHHVKM M 3aKOHHbIE NpesCcTaBuUTeIn 60/IbHOM OTKasanch
OT NPEeAJI0KEHHOTO OMepaTUBHOTO BMeLLaTebCTBa. bbina npogonkeHa
KOHCepBaTMBHaA Tepanua. Yepes 35 CyTOK OT MOMEHTa NOCTynaeHuA
naLeHTKa bblna BbiNMCaHa C yayylleHrem nog HabnoaeHne HeBpona-
TO/IOTa MO MECTY WUTesbCTBa. B AanbHeliwem 6o/bHas bbina Hanpas-
JNleHa Ha KOHCY/IbTaLMIo Helipoxvpypra B HaLMoHanbHbIN MeANLIMHCKINIA
ueHTp Pecnybnuku TagukuctaH «LLUndobaxw», B oTAeNeHNE Helpo-
Xvpyprum, 3atem obcnenosaHa B Komnaekce 340poBbs «MCTURIONY.

[aHHble cybTpaKUMOHHOM LepebpanbHOW aHrvorpadum w
MCKT-aHrvorpadum Bbisuam FA B 061acTV CynpakAMHOMAHOrO y4acT-

A : A /

Puc 1 MCKT eonosHo20 mo32a. A-C — akcuanbHele cpessi, sbipaxeHHoe basansHoe CAK
u 8Hympuxenydoykosoe (6okoseie u IV xcenydouek) kposousnusaHue. D — akcuanbHbll

cpes, cemomamnaHada 1V xenydouka mosea

Fig. 1 MSCT of the brain. A-C— axial brain CT shows diffuse basal SAH and intraventricular
(lateral and IV ventricle) hemorrhage. D — axial brain CT shows hematoma in the IV

ventricle of the brain

Ka npaBoWi BCA: pasmepbl MeLLKa aHEBPM3MbI COCTaBUAN 25x17 mm,
AnameTp Welku — 4,2 MM, 10KaNn3auma Ha YPOBHe YCTbA 3afiHel Co-
€AVHUTENbHON apTepum, MELLOK aHEBPM3MbI MO OTHOLLEHMIO K LLeliKe
06palLLéH Has3aa, BHW3 M naTepanbHo (puc. 2). MaumeHTKa bbina rocnu-
TaNn3MpoBaHa A4NA NPOBeAEeHNA ONepaTUBHOIO BMeLLaTeNbCTBa.

Mop, sHAOTpaxeanbHON aHecTe3nel B MONOKEHUU MaALMEHTKU
Ha OMepaLMOHHOM CTO/E NéXa Ha CMHe Bbln BbINOMHEH pa3pes Ha
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geal reflexes were normal. Tendon reflexes on the limbs were
equal on both sides. Muscle power score was of 5 grade — nor-
mal power. Non-focal neurological symptoms were present, as
well as marked neck stiffness.

Diffuse basal SAH and intraventricular hemorrhage were
present on the performed multislice CT (MSCT) of the brain.
Based on the neuroimaging studies results, ruptured intracrani-
al CA was diagnosed. SAH of Hunt & Hess Grade IV, Fisher Grade
IV. Intraventricular hemorrhage (IVH), Graeb score 10 (Fig. 1).

Given the ventricular hemotamponade and the risk of
developing occlusive hydrocephalus, the patient was offered
surgery — external ventricular drainage. However, the patient's
relatives and legal representatives refused the proposed sur-
gical intervention. Therefore, conservative therapy was con-
tinued. Thirty-five days after admission, the patient was dis-
charged with improvements with follow-up care by a district
neurologist at the patient's place of residence. Subsequently,
the patient was referred for neurological evaluation at the
National Medical Center of the Republic of Tajikistan «Shifo-
bakhsh», then examined at the Health Complex «Istiklol», Du-
shanbe, Tajikistan.

Digital subtraction angiography (DSA) and MSCT angiogra-
phy revealed GA at the right supraclinoid ICA: the size of the
aneurysm sac was 25x17 mm, the diameter of the neck was 4.2
mm, located at the level of at the "branching point" of the pos-
terior communicating artery, the aneurysmal pouch was turned
backward in relation to the neck, down and laterally (Fig. 2). The
patient was admitted for surgery.

Under endotracheal anesthesia in the patient's supine po-
sition, a skin incision of the neck was made. After separating the
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KOXKe Leu, NoC/e BbIAENEHNA BHYTPEHHEN U 0DLLEel COHHbIX apTepui,
nocnegHue 6bin B3ATbI Ha AepKanku. [anee, ¢ uenbto obneryeHns
OMepaLyMoHHOro A0CTyNa, NPOM3BEeAEHa POTaLMA rO10Bbl NALMUEHTKM
B /IEBYIO CTOPOHY Ha 15°. 3aTem BbINosHeHa 06paboTKa onepaLmoH-
HOrO MOAs U ero OTrpaHUYeHUe, rooBa NaLMEHTKM GUKCUMPOBaHa C
1cnonb3oBaHem ckobbl Meidunaa-Kuca. [Janee npoussenéH ay-
roo6pasHbIi KOXKHbIN pa3pes B NpaBoi 106HO-BMCOYHOM 06nacTH co
CKeneTusaumein ofHOMMEHHbIX KocTel. Mpon3BeAeHO BblKpauBaHue
KOXHO-MbILIEYHOTO JIOCKYTa, KOTOPbIA Obl/l OTKMHYT K OCHOBaHWIO
yepena. lMocne 3TOro Haknagpieaiuch dGpesesble OTBEPCTUSA, Yepes
KOTOpble NPOM3BEAEHA NTEPUOHANbHAA KPAHMOTOMUA C TpenaHawu-
el N06HOM U BUCOYHOW KOCTeW A0 OCHOBAHWA NepegHen u cpeaHei
yepenHbIX AMOK. [lanee NpoBeseHO NOALLMBAHWE TBEPAOM MO3roBOi
060/104KM K YepEMNHOI KOCTY MO Kpato onepaLLMoHHOM paHbl. Pacceye-
HWe TBEPAOi MO3roBOM 060/I04KM BbIMOAHANOCH MO KPak KOCTHOMO
JedeKTa, nocne yero oHa 6panacb Ha AUraTypbl M OTKMAbIBANACh K
OCHOBaHM0 Yyepena. LiBeT BUAYMOIA Kopbl NOBHO-BUCOYHOM 0bnacTu
Bbl/1 }KENTOBATbIM, OTMEYANOCh YBENYEHME TONLLMHBI apaxHOUAANb-

Puc. 2 A-C — MCKT-aHeuoepagpus, akcuasnbHell, hpoHmansHeil u caeummarsHell cpessi: [A cy-
NpaknuHoUOHo2o ceemeHma npagoli BCA. D, E — 4D-MPT-aHeuo2pagus cocydos 20/108H020 MO3-
2a 8 npamoli u 6okosoli npoekyusx. F—3D-KTA pekoHCcmpyKyus. G — KAPOMUOHAA AH2UO2PAMMA:
i \ mewomyamas A BCA

- ' E Fig. 2 A-C — MSCT angiography of the brain (axial, frontal, and sagittal cuts) showing GA at the
; Sl 7 ; right supraclinoid ICA. D, E — 4D intracranial MR angiography (frontal and lateral projections). F —
3D-CT reconstruction. G — carotid angiogram shows saccular GA of the ICA

internal and common carotid arteries, they were retracted. Fur-
ther, the patient's head was rotated 15° to the left to facilitate
surgical access. The surgical field was prepped and draped in
a standard sterile fashion, and a three-pronged Mayfield head
clamp was used to position the head. Next, an arcuate fronto-
temporal skin cut was performed with exposure of the frontal
and temporal bones. A musculoskeletal flap was cut out and
retracted back to the base of the skull. After that, burr holes
were made. Next, a pterional craniotomy was performed with
the frontal and temporal bones trepanation until the bottom
of the anterior and middle cranial fossae. Next, the dura ma-
ter was sutured to the skull bone along the edge of the surgical
wound. Next, dissection of the dura mater was performed along
the edge of the bone defect, after which it was retracted to the
base of the skull. The color of the visible cortex of the fronto-
temporal region was yellowish, and increased thickness of the
arachnoid was noted, and in some places, foci of old hemor-
rhages were revealed. There was a large aneurysm under the
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HOW 0BONIOYKM, MEecTamu UMEeNUCh CAeapl CTapbIX KPOBOU3IUAHUINA.
Mog 3puTenbHbIM HepBoM M BCA umenach 6osbluas aHeBpU3Ma.
MposeseHa AMCCEKUMA NPaBOW NaTepanbHOW LWEenu, BbiAeNeH Cy-
NpakAMHOMAHbIN yyacTok BCA, eé budypkauma n cpegHan mosrosas
apTepus, KOTopble U3-3a aHEBPU3MbI OblIM CMeLLLEHbI HECKObKO Kne-
pepy. Janee nposeaeHa uucTepHOTOMUA 6a3anbHbIX LUCTEPH MO3ra.
BbinonHeHa acnmpauma CiMHHOMO3IOBOW UAKOCTU. 3aTeM Helipoxu-
PYPryUyecKumii WnaTenb NepesioxKeH K OCHOBAHWIO NaTepaibHOM LWe/N.
Mocne aToro 6bina NpousBeseHa NpenapoBka passuaku BCA. Oua-
MeTp 06HaPYKEHHOW aHeBPU3MbI COCTaBWA 0Ko/0 30 MM, OTMeYeHa
XOopoLwas nynbcauus eé MeLLKa, KOTOPbIi MJIOTHO NPUNasH K TBEPLOM
MO3roBol 060/104Ke, ero 0CHoBaHWe BbiNI0 PacnonoKeHo nog obna-
CTbO NepeKpPECTa 3pPUTE/IbHbIX HEPBOB 1 YXOAMJIO K YHACTKY NPOMEKY-
TOYHOTO MO3ra, OTOABUras B 3aZ4HEM HaMpPaBAEHUN BUCOYHYIO LOHO.
MNposeaeHo BpemeHHoe nepexatne BCA Ha wee, AOCTUIHYTA penak-
cauua CTeHKU aHeBpu3Mmbl. Mocsie aToro Bbina BblgeneHa aHeBPU3Ma
pasmepom 4x3 cm, C LUIMPOKOW LeliKoW — 0kono 4 mm. HanoxeHa nso-
rHyTan ¢eHecTpupoBaHHaa Kaunca «Standard» (M3rub — 90°, anvHa
— 10 mm, WKprHa packpbiTas — 5 mm) (Aesculap, B|Braun, Germany)
Ha LUelKy aHeBpM3Mbl. Kynon aHeBpr3Mbl BCKPbIT, KDOBOTEUEHUSA HET.
Bo BpemsA npoBeaeHMA XMPYPryeckoro BMeLLaTeNbCTBa NPUMEHANCA
onepaLMoHHbI MuKpockon «OPMI VARIO S88» (Carl Zeiss, Germany).
Ha Kopy npaBoit nN06HOM [0AWM HaKNaAbIBAIUCHL FemocTaTUYeckue
nonocku «Surgicel Fibrillar» (Ethicon, Johnson & Johnson, USA). Mpo-
U3BEAEHO YLWMBAHUE TBEPAOM MO3roBOlM 0BO/MIOYKM C OCTaBAEHUEM
3NUAYPaNbHOTO APEHAKA.

Co3HaHuWe y 6oNbHOV Ha ciefytolme CyTKU NOC/e BbINONHEHUA
XMPYPrYecKkoro BMeLLaTeIbCTBa ACHOE, NPU3HAKM HEBPOIOTUYECKO-
ro geduumta He HabnLAANUCD.

Cnycta Heaento nocne MPOBEAEHUA XWMPYPTrUYECKOro BMeLUa-
TenbCTBa NPou3BefeHo KOHTPobHOe KT nccneioBaHue, 3aK104eHe
KOTOPOTO [N1aCMI0: COCTOAHME NOCAE KPAaHUOTOMUM, HANNYME KAWNCI
B 06/1aCTU WeNKM aHeBpU3MbI cynpakanHonaHoro otgena BCA. Ha-
61104a10TCA NPU3HAKM BOCMANUTENbHBIX U3MEHEeHUI B 06aacTn mAr-
KOTKaHbIX CTPYKTYp B 06/1aCTW XMpypryeckoro BMeLLaTensCcrTsa. Mpu-
3HakoB CAK Her. lMpn3HaK1 BTOPUYHBIX ULLIEMUYECKMX HapYLUEeHWUI B
roJI0BHOM MO3re OTCYTCTBYIOT (puc. 3).

OBCYXAEHUE

CornacHo nnUTepaTypHbIM AaHHLIM, B 06Lel CTpyKType 0bHa-
PY*KMBAEMbIX MHTPAKPAHWA/IbHbIX aHEBPU3M 4acTOTa BCTPEYAEMOCTH
60/1bLUMX M TMraHTCKMX AA BapbupyeT B npeaenax 3-13,5%. Npu aTom
NPOTrHOCTUYECKUI UCXOA, NPU AaHHOWM NATONOrMKM HEBNArONPUATHbIN.
CornacHo gaHHbIm Peerless S) et al (1982), kotopble Habaoganm 31
60/1bHOTO € A, 4acToTa /IETa/IbHbIX UCXOLO0B 33 ABYXNETHUI Nepuos,
HabntoaeHus coctaBnana 68%, a 3a NATUNETHUI nepuog — 85% [18].

Ha cerogHsLWHWIA AeHb CYLLECTBYIOT pas/iMyHble cnocobbl feve-
HuA 6onbHbIX ¢ FA BCA: avrnpoBaHue BCA, sHA0BacKynspHasn amMbou-
3aLLMA, IKCTPA-UHTPAKPAHNANBHBIN MUKPOXMPYPIUYECKMIA aHACTOMO3
+ 6aNNoH OKKNO3MOHHBIN TecT (BOT) + anrmposaHue BCA. B nocnea-
Hee Bpems Haubonbluee NpeanoyTeHMe OTAAETCA cnocoby npamow
onepaTMBHON 06aMTepaummM, NpU 3TOM 3HAOBACKYNAPHbIE METOLbl
NleYeHns 40 CUX NOP HAXOAATCA HA CTAaAMM Pa3BUTUSA, a HabalogaeMble
Ha CEroAHAWHMWIA OeHb pe3ynbTaTbl NedeHns 60MbHbIX € TA Henb3s
CYMTaTb NOMHOCTbLIO YaoBAeTBopuTenbHbIMM [19, 20]. Mpu nposeae-
HUW 3HA0BACKYNAPHOW 3MBOIN3ALMM UCMONb3YETCA HECKONIbKO Nog-
X040B. B nepBom c/iydae BbINOMHAETCA BbIKNIOYEHWE AHEBPU3MbI C
MCMO/b30BAHMEM Cpanu MBO ¢ NPUMEHEHUEM IMKBUAMPYIOLLErO
MaTepuana C CoXpaHeHMeM KpoBOODOpaLLeHWA Mo NPUBOAALLEMY ap-
TepuanbHOMy cocyay. Bo BTopom cayyae BbINOMHAETCA NepeKkpbiTue
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optic nerve and ICA. The right Sylvian fissure was dissected. The
supraclinoid segment of the ICA, its bifurcation, and the middle
cerebral artery, which were displaced somewhat anteriorly by
the aneurysm, were identified. Next, a basal cisternostomy with
draining of cerebrospinal fluid was performed. Then the neuro-
surgical spatula was placed at the lateral fissure. After that, the
ICA bifurcation was prepared.

The diameter of the detected aneurysm was about 30 mm.
The aneurysmal sack with a good pulsation was noted, it was
closely attached to the dura mater; its dome was located be-
low the optic chiasm area, extending to the diencephalon area
and causing a shift of the temporal lobe inferiorly. Temporary
clipping of the ICA on the neck was performed, and relaxation
of the aneurysm wall was achieved. After that, an aneurysm
4x3 cm in size was isolated, with a wide neck of about 4 mm.
Curved fenestrated «Standard» clip (blade length — 10 mm, fen-
estration diameter — 5 mm; Aesculap, B|Braun, Germany) was
placed on the neck of the aneurysm. The dome of the aneurysm
was opened, and there was no bleeding. During the surgical in-
tervention, an operating microscope, «OPMI VARIO S88» (Carl
Zeiss, Germany). Hemostatic strips were applied to the cortex
of the right frontal lobe, «Surgicel Fibrillar» (Ethicon, Johnson
& Johnson, USA). The dura mater was sutured, leaving epidural
drainage.

The next day after the surgical intervention, the patient's
consciousness was clear, and signs of neurological deficit were
not observed.

A week after the surgical intervention, a control CT scan
was performed, the conclusion of which was as follows: the con-
dition after craniotomy, the presence of a clip in the aneurysm
neck of the supraclinoid ICA. There are signs of inflammatory
changes in soft tissue structures in the area of surgical interven-
tion. There are no signs of SAH. There are no signs of secondary
ischemic disorders in the brain (Fig. 3).

DISCUSSION

According to the literature data, the incidence of large and
giant CAs varies between 3-13.5% of all detected intracrani-
al aneurysms. At the same time, the prognosis of these aneu-
rysms is unfavorable. For example, according to Peerless SJ et al
(1982), who observed 31 patients with GAs, the mortality rate
was 68% and 85% over two- and five-year follow-up periods, re-
spectively [18].

Various methods of treating patients with GAs of the ICA
have been proposed: ligation of the ICA, endovascular emboli-
zation, combined extracranial-intracranial arterial bypass, bal-
loon occlusion test (BOT), and ligation of the ICA. Recently, the
most significant preference has been given to direct surgical
obliteration, while further research and development are need-
ed to optimize endovascular treatment methods. And the re-
sults of treatment of patients with GA observed to date can only
be considered partially satisfactory [19, 20]. When performing
endovascular embolization, several approaches are used. In the
first case, the aneurysm is occluded utilizing a coil while main-
taining blood circulation through the afferent artery. In the sec-
ond case, the afferent artery is blocked using a coil or a balloon.
The most common complication after endovascular emboliza-
tion is aneurysm recanalization [21]. BOT has an excellent infor-
mative value in evaluating collateral cerebral circulation in GAs
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Puc. 3 MCKT-aHeuoepacus nocnae KaunuposaHus AA cynpaknuHoudHozo ceamerma BCA cnpaga. A, C— pexcum MIP. arcuansHas U ppoHmasnsHas
npoekyuu: kaunca 8 obsiacmu weliku npasoli BCA. B—3D-KTA nocne knunuposaHus. D-F — 3D-KTA, akcuansHas, ppoHmManeHas u cazummansHas
npoekyuu: AA knunuposaHa. G-I —3D-KTA ¢ pekoHcmpykyueli: momasnbHOe 8bIK/OYeHUe aHEBPU3MbI

Fig. 3 MSCT angiography after clipping the CA of the right supraclinoid ICA. A and C— MIP image CT scan (axial and frontal projections) show the
clipped neck of the CA in the right ICA. B— 3D-CTA after clipping. D-F — 3D-CTA (axial, frontal, and sagittal projections): CA is clipped. G-I — 3D-CTA

reconstruction: total exclusion of the aneurysm from the circulation

NpVBOAALLEH apTepUM C UCMOb30BaHMEM cnupanu nnbo BannoHa.
Haunbonee 4acTo BCTPEYAOLMMCA OCNOKHEHMEM NOCNe NPOBeAEHNs
3HA0BACKYNAPHOW 3MOOAM3aLMKU ABNAETCA PEKaHanM3aLUuA aHeBs-
pusm [21]. XopoLuei MHHOPMATUBHOCTLIO NPU UCCAEA0BAHNUM COCTO-
fIHWMA KoAnaTepasbHoro uepebpanbHoro KposoobpaleHus npu A
BCA obnagaet BEOT, KoTOpbIi1 NO3BONAET ONPeaeUTb Hambonee onTu-
MaJIbHblIH cnocob neyexus [22].

C KOHL@ NpOLUAOro CTONETUA LWMPOKO CTasn paspabaTtbiBaTbca
HOBble CNocobbl ONepaTMBHOrO NeveHns naumeHToB ¢ FA. C uenbto
BbIK/IOYEHNA NapakAMHOMAHbIX AA 6bln pa3paboTaH cnocob MHTpa-

of the ICA, allowing the selection of the most optimal treatment
method [22].

Since the end of the last century, new surgical treatment
methods for patients with GA have been actively developed. To
achieve appropriate relaxation of the paraclinoid aneurysmal
dome, the intravascular blood aspiration technique was devel-
oped, allowing monitoring of the state of blood flow and re-
lieving stress from the aneurysm, making it possible to isolate
and clip the CA. In unusual cases, surgical interventions are per-
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Ba3a/IbHOM acnupaLuy KpoBwW, KOTOPbIK No3BOAAET obecneyntb mo-
HUTOPUHT COCTOAHMA KPOBOTOKA U CHATb HAMNpAXeHWe C aHeBPU3MbI,
6narogapa Yemy CTaHOBWUTCA BO3MOXKHbIM €€ BbiAENeHUE U KAUMK-
poBaHue. Mpu HabNtoAEHNN HEOPAUHAPHOTO CyYas BbIMOMHAOT XU-
pypruyeckme BMeLLaTeNbCTBa, HaNpaBieHHbIe HAa PEBACKYNAPU3aLLMIO
rO/0BHOTO M0O3ra ¢ GOPMUPOBAHUEM LLIMPOKONPOCBETHOTO 06BOAHO-
ro aHacTomo3a NMbo ¢ GOPMUPOBAHMEM IKCTPA-MHTPAKPAHNAIbHOTO
MMKpOaHacTomo3sa [7].

MUKpOXMPYpruyeckoe KAMNMpoBaHue UHTpaLepebpanbHbix A
BCA cunTaeTcA CNoXHOW 3afayel, ANA ero NpoBefeHUA Bpay-Hew-
POXMPYPT JO/KeH 06/1a4aTb AOCTAaTOYHBIMM HABbIKAMM U 3HATb aHa-
ToMo-Tonorpaduyeckme ocobeHHOCTH, HabaoaaemMble MPU AaHHbIX
aHeBpu3max [9].

Mpu BbibOpe MeToAa XMPYPr1YecKoro BMeLLaTenbeTBa cieayet
MOMHWUTb O He3pHEKTUBHOCTU NPOBEAEHUA KOHCEPBATUBHOTO Jieve-
HUA, BBUAY 6ONbLLION BEPOATHOCTU BO3HUKHOBEHUA MOBTOPHbIX pas-
PbIBOB ¥ Pa3BUTUA HEOOPATUMbIX OCNOKHEHMI [16].

HecmoTpsa Ha coBpeMeHHble TeXHUYECKNE AOCTUKEHWNA, TUFaHT-
CKMe cynpakaMHouaHble aHespu3ambl BCA, KoTopble YacTo npeacTas-
NeHbl B BMAE KynonoobpasHbIX COCYA0B C LUMPOKOM LUEMKOW, pac-
NPOCTPaHAIOLLMECA HA 3PUTE/bHBIN HEPB, OCTAOTCA CAOMKHBIMU ANA
XVMIPYpPruYeckoro fedeHus. M3-3a 6o1bLwmnx pasmepos, MPOKCUMabHO-
r0 PACMoONOKEHMA, YACTbIX aTEPOCKNIEPOTUYECKMUX USMEHEHUIA CTEHOK
M 4aCcTUYHbIX TPOMDO30B, OMepaLyMa CTAaHOBUTCA COXHbIM BMeLUa-
TEeNbCTBOM, CBA3AHHbIM CO 3HAYUTENbHBIM PUCKOM HEBPOIOTMYECKOrO
neduuuTa [18-22].

MepBble NOMbITKX JIEYEHUA TUFAHTCKUX Cynpa- U NapakanHoua-
HbIx AA 3aK/to4annch B nepessske BCA 1, ecTecTBeHHO, bblin cBA3a-
Hbl C BbICOKMMM MOKa3aTeNsiMu OC/TIOXKHEHWI U cmepTHOCTM [23]. B
1911 r. Matas RI npegnioxmn nanbuesyto komnpeccuio BCA Ha wee
[NA OLLeHKU TONIEPAHTHOCTM MO3Ta K ULLIEMMUM, MaHEBP No3e bl Ha-
3BaH B ero yectb [24]. B 1981 r. Flamm ES onucan npamyto nyHKLMIO
AA 1 eé cayBaHVe NYTEM OTCACblBaHWA KPOBM C MOMOLLbIO UIbl-6a-
60ukm [25].

OTKpbITOE KNunuposaHue A ABnAeTcA paguKaabHbIM METOA0M
NleYeHNs, OLHAKO MOKET BbITb CBA3AHO C AOMNONHUTENBHON XUPYPr-
YEeCKOMN arpeccuen, Hanpumep — yBeMYEHWEM KOCTHOMO OKHa Tpe-
naHaumu, nepeaHei KAVHOWAIKTOMUEN, YAANEHUEM KpbIUM KaHa-
Na 3pUTEeNbHOTO HepBa, B TO BPEMA, KaK SHA0BACKYyNAPHbIE METOAbI
no3sonAT usbeaTb 3TUX AECTPYKTUBHbLIX NpoLesyp M COXpaHUTb
MPOXoAMMOCTb apdepeHTHbIX apTepuii. Bmecte ¢ Tem, 3HA0BACKY-
NAPHbIE METOAMKM YCTYMAOT OTKPbITLIM B PAAMKANBHOCTU SIEUEHMSA.
Tak, Vargas ME et al (1994) nponeunnn 19 naumeHToB C AedeKTamu
3peHws, Bbi3BaHHbIMU A, C TOMOLLbIO 6aNNIOHOB 1 CNUPAnEN; TONbKO
y 7 naumeHToB (36,8%) cocTosHME yydLWwmMAoCh, Toraa Kaky 11 (57,8%)
OHO ocTanocb 6e3 mameHeHuit, a y 1 (5,2%) — yxyawwunocb [26].
Brinjikji W et al (2013) npogemoHcTpuposanu 33% pekaHanmsauum rA
nocne SHAOBACKYNAPHOTO NeYeHns; U3 8 NaLMEHTOB C HapyLIEHUAMMU
3peHus, Bcero y 4 (50%) 3peHre yaydLWwmnaoCk NpU NOCAeAyHoLEM Ha-
6ntogeHnn yepes 20,1 mecaua [27].

Ha cerogHAWHWIA fieHb, OTKPbITaA MUKPOXMPYPrUA MMEET Npeu-
MYLLECTBa BO BCEX acneKTax HemeZ1IeHHON AEeKOMMPeCcun 3puTenb-
HOro HepBa, KOTopas 0cobeHHO 3P PEKTNBHA Y NALMEHTOB C OCTPLIMU
KPOBOM3NUAHMAMM. B CBOEM UccnenoBaHUM, BKAKOYaBLWEM 62 nauu-
€HTOB C OuYeHb 6onblwmmmn 1 TA nepeaHei LUPKYAALMKN, NEYEHHbIX
knaunuposaHuem, Hauck EF et al (2008) nokasanu, uto B 42 cayyasx
(68%) nmenu mecTo xopoluue, a B 20 (32%) — HeyaOBNETBOPUTE/IbHbIE
pe3ynbTathl [28].

Batjer HH, Samson DS (1990) BnepBble onncany NPUHLMM acnu-
paLmMK KpoBM Yyepes obHaxEHHYIo Ha wee BCA ¢ uesbio penakcaumm
¥ BbIKNtoueHwus FA. B cepum 13 89 nNaLMeHTOB C CynpakaMHOUAHON AA
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formed to revascularize the brain with the formation of a high-
flow bypass anastomosis or an extra-intracranial microanasto-
mosis [7].

Microsurgical clipping for intracerebral GA of the ICA is
a challenging task, requiring clinical and technical skills and
knowledge of the anatomical and topographic features ob-
served in these aneurysms [9].

Frequently ineffective conservative management due to
the risk of repeated ruptures and irreversible complications
should be considered when prioritizing surgical intervention
[16].

Despite modern technical advances, giant supraclinoid ICA
aneurysms, which often present as dome-shaped vessels with
a wide neck extending into the optic nerve, remain challeng-
ing for surgical treatment. Due to the large size, proximal loca-
tion, frequent atherosclerotic changes in the walls, and partial
thrombosis, the surgery becomes complex and associated with
a significant risk of complications, including the development of
neurological deficits [18-22].

The first attempts to treat giant supra- and paraclinoid
CAs involved ligation of the ICA were associated with high com-
plication and mortality rates [23]. In 1911 Matas RI suggested
digital compression of the ICA to assess ischemic tolerance of
the brain, a maneuver that was later named after him [24]. In
1981 Flamm ES described a technique utilizing suction decom-
pression of large aneurysms involving puncture of the CA with a
No. 21 scalp vein needle and its deflation by sucking blood [25].

There is little doubt that open GA clipping is a revolution-
ary treatment method. However, it may be associated with
more aggressive surgery, such as a larger trepanation window,
anterior clitoridectomy, and optic nerve canal roof removal. At
the same time, endovascular methods allow for avoiding these
destructive operations and maintaining the patency of the af-
ferent arteries. At the same time, endovascular techniques are
inferior to open techniques regarding the radicality of surgical
treatment. Thus, Vargas ME et al (1994) treated 19 patients with
visual impairment caused by GAs by percutaneous embolization
of the aneurysm using balloons and coils. However, after treat-
ment, vision improved in 7 patients (36.8%), was unchanged in
11(57.8%), and worsened in 1 (5.2%). Brinjikji W et al (2013)
reported 33% GA recanalization after endovascular treatment;
of 8 visually impaired patients, only in 4 patients (50%) vision
improved at 20.1 months follow-up [27].

Open microsurgery has advantages in all aspects of imme-
diate optic nerve decompression, which is especially effective in
patients with acute hemorrhages. For example, in his study of
the outcome of surgical treatment of 62 patients with clip-treat-
ed very large or giant unruptured intracranial aneurysms in the
anterior circulation, Hauck EF et al (2008) showed that 42 (68%)
and 20 (32%) cases had good and poor outcomes, respectively
[28].

Batjer HH, Samson DS (1990) described for the first time
the principle of retrograde suction decompression of giant par-
aclinical aneurysms by cervical internal carotid artery clamping
to decompress the GA. In a series of 89 patients with supracli-
noid CAs, of 22 patients with GAs, in 13 (59%), 5 (23%), and 3
(14%) cases, good, satisfactory, and unsatisfactory results were
achieved, respectively [29]. In the surgical treatment of cerebral
CA, especially in complex cases, preference is given to modern
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661710 22 naupeHTa c TA, npu 3Tom B 13 (59%) cnyyasx LOCTUIHYT XO-
polwnii pesyneTar, B 5 (23%) — yaosneTsoputebHbIN U B 3 (14%) — He-
YL0BNETBOPUTENbHBIN. JleTanbHOCTb 0TMeueHa B 1 (5%) HabntogeHun
[29].

Mpu Xxupypruyeckom nedeHun uepebpanbHbix AA, 0COBEHHO
«CNOXKHBIX» UX GOPM, NpeanouTeHne OTAAETCA COBPEMEHHbIM MEeTO-
[laM XMpPYpruveckoi peBackynapr3aLmm ronoBHOro mosra. OCHOBHbIM
NpevMyLLEeCTBOM PEBACKYNAPU3NPYIOLLMX ONepaLInii CYMTaeTCA paau-
Ka/IbHbI UX XapaKTep, 0COBEHHO B OTHOLIEHWUMU «CNOXHbIX» AA, YTO
06YyC/I0BNIEHO BO3MOMKHOCTbIO AOCTUNKEHWUA NMPY JaHHBIX Onepauuax
3GPEKTUBHOTO BbIKIOYEHUA aHEBPU3MbI U3 CUCTEMbI KPOBOOGpaLLe-
HUWA. B HEKOTOPbIX CNELMANN3NPOBaAHHDBIX YUPEKAEHUAX UMEETCA YiKe
[L0CTaTOYHbIN ONbIT BbINOMHEHUA PEBACKYNAPUIMPYIOLLMX onepaLuii
y BO/bHBIX CO «CNONKHBIMMY LiepebpanbHbiMu AA, rae noKasaHbl J0-
BOJIbHO XopoLuwue pesynbTaThl [30].

3AKNIOYEHUE

BbINosHEHME OTKPbLITbIX MWKPOXMPYPTUYECKUX BMeLLATeNbCTB
cuuTaeTcs LenecoobpasHbiM U NO3BOAAET OTKAOUUTL AA 13 obLLiero
KPOBOTOKA, CHU3WUTb BEPOATHOCTb BO3HUKHOBEHMWA OCNIOXKHEHWUN, YTO
CNocobCTBYET yAyULLeHMO GYHKLMOHANbHBIX MUCXOA0B Ans 6OMbHOIO,
CBUAETENbCTBOM YeMy ABAAIOTCA pe3ynbTaTbl NPeACTaBAEHHOMO K-
HWYeCKoro cay4as.

methods of surgical revascularization of the brain. The main
advantage of revascularization operations is surgical treatment
radicality, especially in complex CA. This is achieved by exclud-
ing the aneurysm from circulatory flow during these operations.
Several neurosurgical center specialists have acquired expertise
in performing revascularizations in complex cerebral CAs, show-
ing good treatment results [30].

CONCLUSION

Performing open microsurgical interventions is considered
appropriate and allows excluding CAs from the circulation while
simultaneously reducing the risk of complications while improv-
ing the functional outcomes as evidenced by the results of the
presented clinical case.
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