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AEKOMIIPECCUBHASI TEMUKPAHUDKTOMMS Y ITALIMUEHTA CO
3/10KAYECTBEHHLEIM UINEMUYECKVM VMHCYALTOM B BACCEVIHE CPEAHEN
MO3IrOBOM APTEPUM ITOCAE HED®PEKTMBHOTI'O BHYTPMBEHHOI'O
TPOMBO/AN3NCA

C.M. CEXBENA

Kadeapa HepsHBIX G01e3HET U HETTPOXUPY Py, POCTOBCKIMIT TOCYyAapCTBEHHEIN MeAVTINHCKUI yHUBepcuTeT, Poctos-Ha-Jony, Poccuiickas Peaepars

BHYTpMBEHHbI TPOMBONM3UC ABNAETCA 3010TbIM CTAHAAPTOM IEYEHUA NALMEHTOB C ULIEMUYECKUM UHCYNBTOM (M) M NpeBOCXOAUT NO yNyYLLEHUIO
bYHKLMOHANbHOrO CTaTyca CTaH4apTHYIO Tepanuio. 3n0KadecTBeHHbI MU B bacceliHe cpeaHeit mosrosoit aptepun (CMA) xapakTepusyeTca nopaske-
Huem 50% v bonee bacceiiHa KPOBOCHaBXKeHUS, YTO, B CBOKD OYEPEAb, ABAAETCA MPOTUBOMOKAa3aHUEM K BbINOJHEHUIO TPOMBONUTUYECKOIN Tepanum.
Mpu NocTynneHnM NaLUeHTOB B CTaLMOHAp B Nepuos, TepanesTMYECcKoro OKHa A0 ONpesaeneHUs TMNnogeHCMBHOMO 04ara no AaHHLIM KOMMNbIOTEPHOM
Tomorpadvu CBOEBPEMEHHOE YCTaHOB/NEHME 3/10Ka4ECTBEHHOMO XapakTepa MW 3aTpyaHeHO, B CBA3M C YeM TaKMM NaLMeHTaM NPOBOAMUTCA BHYTpU-
BEeHHbI TpOMBoAM3MUC. B cTaTbe NPeACTaBNeH KAMHUYECKUIA CAyYall YAAYHOTO BbINOSHEHUA AEKOMMNPECCUBHOMN reMUKpaHuakTomum (AMK) naumeHty
€O 3/710Ka4ecTBEHHbIM UU nocne HeadpdeKTUBHOTO HEOCNOKHEHHOTO BHYTPUBEHHOTO TpOMbBOM3UCa.

KntoueBble cn10Ba: 3710Ka4ecmeeHHbIl uwemudeckuli UHCynbm, cpeOHAs M03208as apmepus, OeKOMIPECcCUBHAA 2eMUKPAHUIKMOMUS, mpombonu-
3uc.

Ana untuposaHua: Cexseitn MC. lekomnpeccMBHas reMMKPaHMIKTOMMA Y NALMEHTA CO 3/10Ka4eCTBEHHbIM ULLEMUYECKUM UHCYNLTOM B BacceiiHe cpeaHel
MO3rOBOI apTepuu nocne HeapdEKTUBHOTO BHYTPUMBEHHOTO Tpomboauanca. BecmHuk AsuyerHol. 2023;25(3):431-40. https://doi.org/10.25005/2074-0581-

2023-25-3-431-440

DECOMPRESSIVE HEMICRANIECTOMY AFTER UNSUCCESSFUL INTRAVENOUS
THROMBOLYSIS OF MALIGNANT MIDDLE CEREBRAL ARTERY INFARCTION:
A CASE REPORT

S.M. SEHWEIL
Department of Neurology and Neurosurgery, Rostov State Medical University, Rostov-on-Don, Russian Federation

The gold standard treatment for patients with cerebral infarction (Cl) is intravenous thrombolysis, and it is superior to standard therapy in improving
functional status. Malignant middle cerebral artery infarction (MMCAI) is characterized by ischemic injury of 50% or more of the territory supplied by
MCA, which, in turn, is a contraindication to thrombolytic therapy. When patients are admitted to the hospital within the therapeutic window before
identification of a hypodense lesion by computed tomography, detecting the MMCAI promptly is challenging. Consequently, these patients receive
intravenous thrombolysis. The article describes a successful decompressive hemicraniectomy (DHC) in a patient with MMCAI following ineffective,
uncomplicated intravenous thrombolysis.
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BEAEHUE

TpombonnTUYeCcKas Tepanus ABAAETCA BbICOKO3bPEKTUBHBIM
cnocobom  neveHusn,  obecneuvBalOWMM  peKaHaAM3auumio
NopaXKéHHOro cocyZa B ocTpelwem nepuoge WU [1-4].
3/10KayecTBeHHbIM BapuaHT sBaseTca Hanbonee Taxénoln opmont
WU, xapaktepusyetca nopaxenvem 50% wu 6onee bacceitHa
KpoBocHabxeHna CMA [5, 6]. ObwupHasa 30Ha MOparkeHus
bacceliHa  KpoBocHabxeHua CMA npu  3710Ka4yeCTBEHHOM
WA (3UN), naBnseTca NPOTMBOMOKA3aHMEM K  BbINOJHEHUIO
BHYTPMBEHHOrO Tpombonusuca [1, 7]. B To Ke Bpems, npu

INTRODUCTION

Thrombolytic therapy is a highly effective treatment that
ensures recanalization of the affected vessel during the acute
ischemic stroke (IS) period [1-4]. The malignant variant is the most
severe form of IS, with an impairment of 50% or more of the middle
cerebral artery (MCA) blood supply [5, 6]. The extensive ischemic
injury in the MCA territory is a contraindication for IV thrombolysis
in MMCAI [1, 7]. At the same time, when patients are admitted to
the hospital before the formation of a hypodense ischemic lesion of
the brain in the MCA territory, according to computed tomography
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NMOCTYNNEHUN MALMEHTOB B CTauMOHap 40 $opmMUMpOBaHMSA
TMNOLEHCUBHOMO MLIEMMYECKOTO O4ara FONOBHOMO MO3ra B
bacceiHe CMA no [JaHHbIM  KOMMNbIOTEPHOM TOMorpadum
pacno3HaBaHWe 310KaYeCTBEHHOIO XapaKTepa MHCYNbTa B Nepuoae
«TepaneBTMYECKOr0 OKHa» 3aTpygHeHo [1, 8]. B cBasun c atum,
naumeHTbl co 3N B BacceriHe CMA MoryT cTaTb KaHauZaTamu
AN NpoBeAeHNA TPOMBOIUTUYECKOM TePanMM NPU NOCTYNIEHNM B
CTaUMOHAp B NEPUOZ, «TEePANEBTUYECKOTO OKHA» [0 YCTAHOBAEHMA
€ro 3/10KaYecTBEHHOro xapakTepa [9-13]. Mo HeKoTopbIM AaHHbIM,
80 21,4% TaKMX NaumMeHTOB noABepraerca TPOMOONUTUYECKOM
Tepanuu [14]. OTK asnseTca 3dPeKTUBHbIM CNocobom neyeHus
3UN B bacceitHe CMA [15-18]. TpygHOCTM Bbi6Opa TaKTUKM B
JAHHOM CUTyaLuMM NOCAYKUIM OCHOBAHWEM A1 OMUCAHWA HUXKe
NpeaCcTaBAeHHOrO KAMHUYECKOTO Cayyan naumeHTa co 3UN.
MccnepoBaHne 0a0bpeHo  JIoKanbHbIM — HE3ABUCUMbIM
3TUYECKMM KOMUTETOM PocTtosckoro roCyLapCTBEHHOIO
MeaMUMHCKOro yHMBepcuTeTa (npotokon Ne11/23 ot 25.05.2023).

KnnHuueckuit cnyuau

Y naumeHta ., 62 neT, BHe3anHo Ha pabouyem MmecTe
pasBuaacb CcnabocTb B NPaBblX KOHEYHOCTAX, W BO3HUK/IO
HapyweHue peun. bpuragoii ckopoit NoMoLM OH 6bln foCTaBeH
B CTaLMOHap Yepes 1 yac 55 MUHYT C MOMEHTa NOABNEHUA NEPBbIX
CMMNTOMOB. B €BA3M Cc adaTUUEeCKUMM PacCTPOMCTBAMM Kanobbl
N aHamHe3 cobpaHbl CO CNI0B POACTBEHHWUKOB (YCTAHOBNEHO, YTO
ANMTENbHO CTPajaeT apTepuanbHOM MnepTeH3nel, perynapHo
NPUHUMAET FMNOTEH3UBHYIO TEPANUI0 — MHAONAMUA, AU3UHOMNPUA,
a TaK¥Ke KapaAnoMarHua.

[aHHble 0OBEKTUBHOIO OCMOTPa Ha MOMEHT NOCTYMN/eHMs
B CTauMOHap: obliee COCTOAHME TAMKENOE, KOXHble MOKPOBbI
6e3 MaToNIOrMYECKNX M3MEHEHWH, AbIXaHWE CaMOCTOSATENbHOE,
BesukynapHoe, Y44 — 18 B muHyty, A — 170/100 mm Hg,
YCC — 90 B MUHYTY, cepAedyHble TOHbl ACHblE, PUTMUYHbIE,
SpO2 98%. MMBOT Npu Nanbnauum MArkuii, 6e3bonesHeHHbIN,
MOYEWNCIYCKaHWe KOHTPOAMpPYeT. B HeBposorMyeckom cratyce:
CO3HaHMWe ACHOoe, TOTaNbHaA adasuA, nape3 B3opa BMNPaBo
(«cMOTpUT Ha ouar»), ronoBa NOBEPHYTa B /JIEBYID CTOPOHY,
NPaBOCTOPOHHAA TreMUNAErMsa, YMepPeHHas MPaBOCTOPOHHASA
remurunectesunsn (Ha cunbHble 6oNEBbIE Pas3apaKUTeNn pearnpyert
60neBbIMM  FPUMaAcamm), BbINOAHAET NPOCTble KOMaHAbl «Mo
nogparkaHuo». OLEHKa TAXKECTU HeBponornyeckoro aeduuuta
Mno LKane MHcynbTa HaumoHanbHOro MHCTUTYTa 3g0poBbs (NIHSS)
[19] coctaBuna 18 6annos, oueHKa ¢YHKLMOHANLHOMO CTaTyca
no MoAMPUUMPOBAHHON LWKane PaHKMHA — 5 6annos, no wkane
Pusepmung — 0 6annos v no wkane baptena — 0 6annos.

MauneHTy BbINONHEHA MYNLTUCIMPAsbHAA KOMMbIOTEPHAA
Tomorpadpua (MCKT) ronoBHOro mosra, BbiABMBLUAA MPU3HAKK
rmnepaeHcmHon CMA  cneBa. [lpM3HaKOB remopparn4eckoro
WHCYNbTa, FMNOAEHCMBHOTO ovara B bacceliHe nesot CMA He
BblABNEHO. OLeHKa cTeneHun uiwemnn B baccelitHe CMA no LWwiKane
ASPECTS (Alberta Stroke Program Early CT Score) — 10 6annos [20]

(pwnc. 1).

Ha OCHOBaHWM M3y4eHMA [OaHHbIX aHaMHe3a W aHanu3a
pe3ynbTaToB  WMHCTPYMEHTa/IbHbIX ~ METOA0B  AMarHOCTUKM
y nauueHTa BblfiB/IEHa conyTcTBytoLLan natonorua:

apTepuanbHasa runepteHsna |l ctagun, puck 4; XpoHUYecKas
cepaeyHan HegoctatoyHocTb |, @K II; mwemmnyeckas 6HonesHb

cepaua, CTEHOKapAMA  Hamps)KeHus;  HapylweHue  puTMa
cepaua no Tuny nepcuctupylowein  dopmbl  dubpunnaumm
npeacepavii; XpoHudeckas OOCTPYKTMBHAA 60ne3Hb  NETKMX.

Mpu yneTpassykosol gonnnaeporpadumn (Y3Ar) onpegensnca
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data, recognition of the malignant nature of a stroke during the
"therapeutic window" period is challenging [1, 8]. In this regard,
MMCAI patients may become candidates for thrombolytic therapy
upon admission to the hospital during the "therapeutic window"
before its malignant nature is established [9-13]. It has been reported
that as many as 21.4% of patients receive thrombolytic therapy [14].
DHC is an effective method to treat MMCAI [15-18]. The clinical
case of a patient with MMCAI describes the challenges in selecting
appropriate interventions in these settings.

The Local Independent Ethics Committee of the Rostov State
Medical University approved the study (protocol No. 11/23, May 25,
2023).

Case presentation

The case we present is about a 62-year-old male who
experienced sudden right limb weakness and speech disturbance
while at work. The time between the onset of symptoms and
admission was 1 hour and 55 minutes. Because of aphasia, relevant
history was collected based on reports by family members. It was
established that he has been suffering from arterial hypertension
for a long time and takes antihypertensive therapy regularly, which
includes indapamide, lisinopril, and cardiomagnyl.

On physical examination, the patient's general state was found
to be severe. The skin appeared normal without any pathological
changes. The patient had spontaneous, vesicular breathing with
a respiratory rate of 18 breaths/min. The blood pressure was
measured at 170/100 mm Hg, while the heart rate was 90 bpm. The
heart sounds were audible and rhythmic. The SpO, level was 98%.
The abdomen was soft and painless on palpation. No signs of urinary
incontinence were revealed.

The patient was alert and conscious. However, complete
aphasia was present. He gazed fixedly to the right, suggesting a
lesion in that area. The patient had right-side paralysis, with his head
turned left. Additionally, the patient showed moderate sensory loss
on the right side and reacted to strong painful stimuli with facial
expressions of pain. The patient demonstrated imitative behavior
by following simple instructions. Based on the National Institutes of
Health Stroke Scale (NIHSS) [19], the patient's neurological deficit
score was 18 points. The Modified Rankin Score (mRS) was 5 points,
indicating severe disability. The Rivermead Mobility Index scored 0
points, meaning the individual was unable to move at all. Similarly,
The Barthel Index scored 0 points, indicating complete dependence
on others for activities of daily living.

The patient underwent a Multi-Slice Computed Tomography
(MSCT) scan of the head, revealing hyperdense MCA signs on the
left. The imaging results did not indicate a hemorrhagic stroke or
hypodense lesion in the left MCA. The Alberta Stroke Program Early
CT Score (ASPECTS) was used to evaluate the degree of ischemic
change in the MCA territory and scored 10 points, as shown in Fig. 1.

Based on a thorough evaluation of the patient's medical history
and various diagnostic test results, the following comorbidities
were diagnosed: stage lll arterial hypertension with a CV risk score
of 4, chronic heart failure stage | with NYHA-FC Il, coronary artery
disease with exertional angina, and heart rhythm disturbances
such as persistent atrial fibrillation, as well as chronic obstructive
pulmonary disease. Doppler ultrasound revealed hemodynamically
insignificant stenosis of the internal carotid artery on the right, up
to 45% blockage, and the external carotid artery on the right, up
to 50% blockage, with no significant stenosis was detected on the
left side. According to echocardiography, there were signs of left
ventricular hypertrophy but no evidence of dilatation of the heart's
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Puc. 1 lNayueHm ., 62 20da. MCKT 20108H020 M032a npu nocmynsaeHuu.
lunepdercusHas CMA cnesa. [pusHakos eemoppaaull u 2unodeHcU8HO20

o4aea 6 bacceliHe CMA cnesa He 8bifigreHo

Fig 1 MSCT scan of the head at admission demonstrates a hyperdense sign in
the left MCA. There were no signs of hemorrhages or a hypodense lesion in

the left MCA territory

reMOAMHAMMYECKM HE3HAYMMBbIA CTEHO3 BHYTPEHHEe COHHOW
apTepuu cnpasa A0 45%, Hapy»KHOM COHHOM apTepuu cnpasa Lo
50%. Cnesa MpU3HaKOB 3HAaYMMOrO CTeHO3a He BbiABNeHo. [lo
[JaHHbIM 3X0Kapauorpadum UMenn Mecto NpusHakM runepTpodum
NEBOrO KeNydouka, AaHHbIX 3a paclupeHue mnpasblX Kamep
cepaua M NEroYHYH TUNEepTeH3UI0 He BblABAeHO. Ppakuuma
Bblbpoca — 62%. [laHHble NabOPATOPHbLIX aHA/NM30B HA MOMEHT
nocTynieHusa 6b1a1 B Npesenax HopMbil.

B cBA3M Cc noctynneHnem naumeHta B nepuojae
TepaneBTUYECKOrO OKHa W OTCYTCTBUEM MPOTMBOMOKA3aHUM,
yepes 150 mMuHyT (2 4aca 30 MMHYT) C MOMEHTa pasBUTUA
nepBbIX CUMMNTOMOB 3a60/1eBaHUA Bbla NPOBEAEH BHYTPUBEHHbIM
TPOMBONM3MC  MpenapaToM  «PEKOMOWHAHTHbIM  aKTMBaTOp
nnasmuHoreHa (rt-PA)» 8 pose 0,9 mr/kr maccbl Tena. 10%
npenapaTta BBeAeHO OO/OCHO, OCTa/bHasA [03a — BHYTPMBEHHO
KanenbHo B TeyeHne 60 MuHYT. Bo Bpema BbINOAHEHMUA
TPOMb0/IM3MCa KaKMUX-TMBO OCNOKHEHWUI He 3aperncTpupoBaHo.
BmecTe € Tem, NONOKMUTENbHON AMHAMWMKM B HEBPOSOTMYECKOM
cTaTyce He oOTMeyeHo. bonee TOoro, B TeyeHue CyTOK
3aperncTpupoBaHo yXyAlleHWe COCTOAHMA B BUAE YrHeTeHuA
YPOBHS CO3HAHWA A0 ornyweHus |, no wKkane Kom Masro (LUKr) —
13 6annos. Mo aaHHbIM MCKT ron0BHOrO Mo3ra, BbINMOJAHEHHOW B
AVHaMWKe Yepes CYTKM, OnpeaenAanoch ToTajbHOe UlleMnyecKoe
nopaxeHue 6acceiiHa KpoBocHabxeHus CMA cneBa. OugeHKa
cTeneHu vwemun no wkane ASPECTS — O 6annos, npusHaKkos
[VCII0KALMOHHOIO CMHAPOMA He BbifiBneHo (puc. 2 a, b).

B cBA3M C nporpeccupyioLwmMm HEBPOIOTMYECKUM AePULUTOM
B BUAE YrHETEHMA YPOBHA CO3HaHWA A0 ornywenus Il (no LUKI
— 11 6annoBs), HapacTaHuA CTEMEHW BbIPAXKEHHOCTVM Mapesa
MMMUYECKON MYCKYNaTypbl cripaBa Mo LwKane Xayca-bpakmaHa no
6 6an108, HapacTaHWA CTENEHU BbIPaXKEHHOCTU NMPABOCTOPOHHEN
remurunectesnm (Ha cuibHble 6oneBble pPasgpaxkUTeny peakums
OTCYTCTBOBafa, BK/AOYaA Oonesble rpuMachl), MaUUEHT He
BbINO/HAN HUKAKUX KOMaHZ MO MOAPAMKAHUIO (OLLEHKa TAXKECTU

A\ /|

right chambers or pulmonary hypertension. The ejection fraction
was 62%. All laboratory test results at the time of admission were
within normal limits.

As the patient was admitted within the therapeutic window
of 2 hours and 30 minutes after the onset of the first symptoms
of the disease, and there were no contraindications, he received
intravenous thrombolysis with recombinant tissue plasminogen
activator (rtPA) at the recommended dose of 0.9 mg/kg body
weight. 10% of the drug was given as a bolus, with the remainder
administered intravenously over 60 minutes. Thrombolysis was
uneventful, but no improvement in the patient's neurological status
was observed.

Moreover, within 24 hours, the patient's condition deteriorated,
with impaired levels of consciousness and a score of 13 on the
Glasgow Coma Scale (GCS). After 24 hours, a follow-up MSCT scan
of the head detected signs of ischemic injury in the cerebral territory
supplied by the left MCA. The ASPECTS scale score was 0, and no
signs of midline shift of the brain were detected (Fig. 2 a, b).

As a result of the impairment of cognition, the level of
consciousness progressed to a stuporous state (GCS — 11 points).
Furthermore, the right facial paresis became more severe, reaching
6 points on the House-Brackmann Scale. The patient also showed
signs of progressive right-side hemihypesthesia without response
to strong, painful stimuli, including grimacing. The patient could

Puc. 2 MCKT 20n108H020 M032a hauyueHma M. 62 nem. TomanesHasa uwemus 8 bacceliHe CMA cnesga. a. [opu3oHmMasnbHbIl cpes: cocmosaHue Yepes
24 yaca nocne nposedeHuA 8HymMpuUBeHHo20 mpombosu3uca —onpedesfiemcsa 2uno0eHcusHbIL o4ae 8 bacceliHe KposocHabxeHua CMA cnega; b.
®poHmaneHbIli cpes: 2unodeHcusHbIl o4ae 8 bacceliHe kpogocHabxeHus CMA cnesa

Fig. 2 MSCT scan of the head showing left MICA territorial infarction. a. Axial plane: The 24-hour follow-up unenhanced CT scan after intravenous
thrombolysis — a hypodense focus is determined in the left MCA territory, b. Coronal plane: hypodense focus in the left MCA territory
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HeBponormyeckoro aeduumta no wrkane NIHSS sospocna go 25
6annoB), a TaKKe MPUCOEAVMHEHUEM MPWU3HAKOB AbIXaTeNbHOW
He0CTaTOYHOCTM MaLMEHTY B SKCTPEHHOM MOPAAKE BbIMNOAHEHA
nostopHaa MCKT ronoBHOro Mo3ra, BbIABMBLUAA MOABJAEHWUE
NMPU3HAKOB  AMCNOKAUMOHHOro cuHapoma (puc. 3 a, b),
coxpaHeHwue npusHakoBs runepaeHcnsHoi CMA cneBa, uTo, B CBOIO
oyepesb, CBMAETENbCTBOBAZIO O COXPaHeHWU eé Tpombosa u
HeyAayHoN pekaHanusaumm nocae NpoBeAEHHOI0 BHYTPUBEHHOTO
Tpombonmsuca (puc. 3 c).

MCKT aHrvorpadumn He BbINOAHANACH, B CBA3M C HAIMUMEM
annepryyeckon peakuumM Ha HopacofepKalme npenapatbl.
MaumeHTy B SKCTPEHHOM MOPAZKE MO M3HEHHbIM MOKa3aHWUAM
6bina BbinonHeHa ArK cnesa.

Moka3aHWem K BbINOJIHEHWIO OMNepaLyn ABUANCD:

e  VrHeTeHue ypoBHsA 6oapctBoBaHuMa no LUKI go 11

6annos.
e [pucoeanHeHve NPU3HAKOB NONEPEUNHON AMCNOKALMU
00 2,98 mm no gaHHbiM MCKT ronosHoro mosra.

*  M3onmnpoBaHHan uwemusa B bacceiiHe CMA.

e OTcyTCTBME TAMXKENOM COMYTCTBYHOLWEN COMATUYECKOM
NaToNOrMK B CTaAMMN AEKOMMEHCALMN.

e OrtcyTtcTBUE npu3Hakos
TpaHchopmMaLmMm no gaHHbIM MCKT.

e [pucoeanHeHve npu3Hakos
He0CTaTOYHOCTU.

Mpy NPUHATAM pelleHna O BO3MOXHOCTU OMepaTUBHOIO
NleyeHna no AaHHbIM 1aboPaTOPHbLIX aHAAM30B  KAMHUYECKM
3HAYMMbIX OTKIOHEHWIA OT HOPMbI HE BbIABNEHO.

Xog, onepauuu: B MNOMOMEHUWM MaUMEHTA HA CMUHe C
NMOBOPOTOM FO/IOBbl BMPaBO, BbIMOAHEH Pa3pe3 KOXM U MAFKUX
TKaHel B NOOHO-TEMEHHO-BMCOYHON 0bnacTM cneBa no Tuny
«BOMPOCUTE/NIbHOTO 3HaKa». BbiNonHeHa pe3eKuua LMPOKOro
KOCTHOro ¢pparmeHTa B N0OO6HO-TEMEHHO-BUCOYHOM 06N1acTK cnesa,
pasmepamu 12x12 cm ¢ pesekLumelt Yellym BUCOYHOM U 60bLIOro
Kpblna cdeHoMaanbHOM KOCcTel A0 OCHOBAHWA 4yepena, HUXKe
YpOBHS CKynoBoW ayrv (puc. 4). NponssesfeHO BCKPbITUE TBEPAON
MO3roBo 060/104KM AyroobpasHbIM pPaspe3om No NepumeTpy,
OCHOBaHMEM K CpefHeil 4YepenmHoM AMKe C nocneaytollen eé
NAacTUKOM anoHEeBPO30M.

remMopparmyeckoi

OblxaTeNbHOM

not follow any imitation commands, with the NIHSS scale scoring 25
points. Furthermore, the patient suffered from respiratory failure,
which required an urgent repeat MSCT scan of the head. The scan
revealed signs of lateral displacement of the brain (as seen in Fig.
3a and 3b), persistence of hyperdense left MCA, indicative of a
remaining thrombus, and unsuccessful recanalization following
intravenous thrombolysis (as shown in Fig. 3c).

MSCT angiography was not performed because the patient
was allergic to iodine-containing drugs. The patient underwent an
emergency DHC.

The surgery was indicated based on the following:

e The patient's level of consciousness on the GCS score had

dropped to 11 points.

e A lateral displacement of the brain up to 2.98 mm was

observed on the MSCT scan of the head.

e Isolated ischemia in the MCA territory.

¢ There were no severe decompensated comorbidities.

¢ No hemorrhagic transformation was observed on the

MSCT scan of the head.

e Additionally, the patient had developed signs of
respiratory failure.
The  patient  demonstrated  progressive  right-side

hemihypesthesia without response to strong, painful stimuli,
including grimacing.

When considering surgical treatment, laboratory tests showed
no significant abnormalities.

During the operation, an incision was made in the left fronto-
parietal-temporal region in the shape of a "question mark," with
the patient lying supine and the head turned to the right. A surgical
procedure removed a wide bone fragment in the frontoparietal-
temporal region on the left side, measuring 12x12 cm. The surgery
involved resecting the squamous part of the temporal bone and the
greater wing of the sphenoid bone up to the base of the skull, below
the level of the zygomatic arch (Fig. 4). The dura mater was opened
with an arcuate incision along the perimeter, with the base towards
the middle cranial fossa, followed by its repair by aponeurosis.

After the surgery, the patient's condition was severe, with a
stuporous level of consciousness, scoring 13 on the GCS scale on the
first day. Due to persistent signs of respiratory failure, endotracheal

Puc. 3 MCKT 20n108H020 M032a nayueHma M. 62 nem. Yepes 27 4acos nocse npogedeHus BHympuseHH020 mpoMb0u3uca 8bla8/eHbl NPUIHAKU
OUCOKAUUOHHO20 CUHOPOMA. . [TPU3HAK OKCUG/IbHOR0 BKAUHEHUS Cesa, cmpenKol yKa3aHa dedhopmayus HoxKosol yucmepHsl cresa. b. Jla-
meparnbHas oucnokayua 2,98 mm. ¢. CoxpaHeHue npusHakos eunepdercusHol CMA cnesa (ykazaHo cmpenkoli)

Fig. 3 MSCT scan of the head. The 27-hour follow-up unenhanced CT scan after intravenous thrombolysis reveals signs of lateral brain displacement.
a. Sign of the descending herniation on the left; the arrow indicates crural cistern compression on the left. b. Lateral displacement of 2.98 mm. c.
Persistence of hyperdense left MCA (marked with an arrow)
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Puc. 4 Kocmmnbili Oechekm yepena 8 n06HO-memeHHO-8UuCcoYHOU obaacmu
cnesa, pasmepamu 12x12 cm ¢ pesekyueli yewyu sucoyHol u 60s16W020
Kpblna cgpeHoudansHol Kocmell 00 0CHOBAHUA cpedHel YepenHol AMKU,

HUMe yposHA cKynosoli Oyau

Fig. 4 Colored 3-D CT scan of a head shows a bone defect of the skull in
the fronto-parietal-temporal region on the left, measuring 12x12 cm with
resection of the squamous part of the temporal bone and the greater wing
of the sphenoid bone to the base of the middle cranial fossa, below the level

of the zygomatic arch

B nepsble cyTKM nocne onepauun cocTosHMe TAXEnoe,
YPOBEHb CO3HaHWUA — orywenue |, no LWKI — 13 6anno.. B cBAzn
C COXpaHEeHMeM MPWU3HAKOB AblXaTeNbHOM HEAOCTaTOYHOCTU
6bL1I0  MPOJOMKEHO  AplXaHWe  uYepe3  3HAOTPaxeasbHyto
TPYOKy, NOAAEpPKMBANACb WCKYCCTBEHHAA BEHTUAALMA NETKMUX
(MBN) B pexume BeHTUAAUMM PCV. Ha KoHTponbHOM MCKT
ro/I0BHOTO MO3ra BbISIBIEHO HapacTaHWe CTeneHu natepanbHOWM
ancnokauum go 4,19 mm, BbibyxaHne MO3roBOro BeLLLEeCTBa Yepes
TpenaHaLMOHHOE OKHO B CBA3M C HapacTaHMeM OTEKa BeLlecTBa
ronosHoro mo3sra (puc. 5 a). C 3-ux cyTok nocnaeonepaumoHHOro
nepvoga 3aduKCMpOBaHA OTpUUATENbHAA AMHAMWKA B BUAe
HapacTaHMA TAXKECTU HEBPONIOTMYECKOro aeduumTa No LWKane
NIHSS no 28 6annos. Ha KoHTponbHoM MCKT ronosHoro mosra
BbIAB/IEHO HapacTaHWe CTeNeHU BblPaXKEHHOCTW OTEKa roJI0BHOMO
MO3ra, Mponanca MO3roBOrO BeLecTBa Yepes TpenaHauMoHHOe
OKHO M AWCNOKAUMOHHOIO cuHApoma Ao 4,32 mm (puc. 5 b). Ha
4-ble CyTKM NOC/e onepaLuu, B CBA3N C 4/IUTENbHbIM NPOBeAeHEM
MBJl, naumeHTy YyCTaHOB/NEHAa TpaxeocTomuyeckaa Tpybka. B
nocnegyowem 6b1I0  OTMEYEHO MOCTeNeHHOe HapacTaHue
oTpMLUATeNbHON AMHAMWKU B BUAE YrHETEHWA YPOBHA CO3HaHMA
8o conopa, no WKI — o 9 6annos Ha 5-ble cyTKM, AanbHellee
yrHeTeHue ypoBHA CO3HaHMA A0 Kombl |, no WKI — no 7 6annos
Ha 7 CyTKM nocse onepauuu. B ganbHeiiwem coctosHe 601bHOrO
nocteneHHo crabunmsmposanocb. HauvHaa ¢ 8 pgo 16 cyTok
nocneonepaumMoHHoro nepuoaga, Obina oTMedyeHa nocTeneHHas
NONOXKWUTENbHAA AMHAMUKA B BMAE BOCCTAaHOB/JEHWA CO3HaHMA
no ornywenus |, no LUK — 13 6annos. HaunHasa ¢ 17 cyTok nocne
onepauuu, 3aperucTtpMpoBaHoO ACHoe co3HaHwe, no KM — 15
6annos.

BmecTe ¢ Tem, Ha GOHe TAXKENOro TeyeHus 3aboneBaHua u
pautenbHoro nposegeHuna MBJ1, B nocneonepaumMoHHOM nepuoae
NPUCOeAVHUANCL OCNOXKHEHUA (L,BYCTOPOHHAN HO30KOMMA/NbHAA
NHEBMOHMA, $GneboTPombB03 MbIlWEYHbIX BeTBeW yOOKMX BeH
HUKHWUX KOHEYHOCTEM, aHemua u npossneHvs [BC-cuHapoma).
Mpu noceBe MOKPOTbI BblgeneHbl KyabTypbl P. aeruginosa x108,
A. baumannii x10° v Candida glabrata x10%. Bbina nposeaeHa
aHTMOaKTepUanbHaa Tepanua COMACHO PEKOMEHAALMAM KAUHU-
yecKkoro papmakonora ¢ y46ToM BbISIBJEHHOMN YyBCTBUTENIbHOCTU K
aHTUBMOTUKaAM.

B HeBponornyeckom cTatyce B MNOCAeonepaLMOHHOM
nepuoae COXPaHANUCb  TOTa/ibHaA ad)asvm, napes B30pa
Bnpaso, NpPaBOCTOPOHHAA remumnnerua, NpPaBOCTOPOHHAA

remurunecresuna. aumeHT BbiNMCaH M3 CTauMoHapa Ha 26-ble
cyTkU. Ha KoHTponbHoM MCKT ronoBHOro mosra, npu BbINUCKe
M3 CTauMoHapa, onpefesneHa CTabuamsaumsa OTEKA T0NOBHOIO
MO3ra, perpecc /naTepanbHON AWCAOKALMKM, U YMeHblueHne
CTENEeHW BbIPaXKEHHOCTU BbIbYyXaHWA MO3rOBOrO BELLECTBA Yepes
TpenaHaLuMOoHHOE OKHO (puc. 5 ).

Mpu BbINKCKe, OLLEHKA TAXECTU HeBpOOrMyeckoro aeduunTa
no wkane NIHSS coctasuna 17 6annos, oueHKa GyHKLMOHANBHOTO
cTaTyca no moamMouLMpoBaHHOW WKane PaHKMHA — 5 6annos, no

tube ventilation was continued with artificial pulmonary ventilation
in PCV mode. The follow-up MSCT scan of the head revealed
increased lateral brain displacement of 4.19 mm and protrusion of
brain parenchyma through the cranial window due to brain swelling
(Fig. 5 a). The patient's neurological deficit worsened to 28 points
on the NIHSS scale from the third-day post-surgery. The follow-up
MSCT scan of the head showed increased edema, protrusion of
brain parenchyma through the cranial window, and lateral brain
displacement of 4.32 mm (Fig. 5b). On the fourth day after the
surgery, the patient received a tracheostomy tube due to prolonged
mechanical ventilation. The patient's condition gradually worsened
in the following days after the operation. The level of consciousness
decreased to a state of stupor, scoring 9 points on the GCS by the
fifth day. Eventually, the patient fell into a coma and scored 7 points
on the GCS by the seventh day after the operation. Subsequently, the
patient's condition gradually stabilized. Gradual positive dynamics
were noted starting from 8 to 16 days after surgery. The patient's
consciousness was restored to a GCS of 13, indicating obtundation.
Full consciousness and alertness were registered on the GCS with
a score of 15 points starting from the 17*" day after the operation.

However, complications arose during the postoperative period
while the patient underwent prolonged mechanical ventilation
due to the severity of their illness. These complications included
symptoms of bilateral nosocomial pneumonia, deep vein thrombosis
in the lower extremities, anemia, and disseminated intravascular
coagulation syndrome. Sputum culture revealed growth of P.
aeruginosa, A. baumannii, and Candida glabrata of 10%,10°, and 10°
CFU/ml, respectively. Antibiotic therapy was conducted following a
clinical pharmacologist's recommendations, taking into account the
identified antibiotic sensitivity.

In the postoperative period, the patient remained with total
aphasia, gaze paresis to the right, right-sided hemiplegia, and right-
sided hemihypesthesia. The patient was discharged from the hospital
on the 26™ day. Pre-discharge MSCT scan of the head revealed
no signs of cerebral edema progression, reversal of lateral brain
displacement, and a decreased protrusion of the brain parenchyma
through the cranial window (Fig. 5 c).

The patient scored 17 on the NIHSS and had a modified
Rankin Scale score of 5, with a Rivermead and Barthel scores of 0.
The patient's skin flap retracted due to decreased brain edema and
bulging through the skull bone defect (Fig. 6).

Results of the patient's follow-up six months after discharge:
After six months after discharge, the patient still has right-sided
hemiplegia and has partially recovered from motor and sensory
aphasia. He can pronounce individual words but only partially
understand reversed speech. The patient's functional status is
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Puc. 5 a. [lepseie cymKu nocse onepayuu: HapacmaHue cmeneHu 8blipaMeHHOCMU OMEKA NOAYWapUsA 20108HO20 M032d, U OUCAOKAUUOHHO20
CUHOPOMG, 8bIBYXAHUE MO3208020 BEWECMBA Yepe3 MPenaHayUOHHOe OKHO; 1amepassHas ducnokayua 4,19 mm. b. 3-u cymku nocne onepayuu:
HapacmaHue namepaneHoli ducaokayuu 4,32 MM, HapacmaHue 8bIbyXaHUA sewjecmeaa mMo32a Yyepes mpenaHayuoHHOE OKHO. C. 22-e CymKu ¢
MOMeHMa NocCMynseHus NAYUeHmMa 8 CMayuoHap: pezpecc 1amepansbHol OUCIOKaYUU, COXpaHeHuUe 8bI6yXaHUs 8eujecmsea Mo3ea Yepes mpena-
HAUUOHHOE OKHO

Fig. 5 Postoperative MSCT scan of the head. a. first 24 hours after surgery. The cerebral hemisphere shows increased edema and protrusion of
brain parenchyma through the cranial window, along with lateral displacement measuring 4.19 mm. b. 3rd day after surgery: increase in lateral
displacement of 4.32 mm, increase in bulging of the brain substance through the trepanation window. c. the 22™ day since the patient was admitted

to the hospital: regression of lateral displacement, persistence of bulging of the brain substance through the cranial window

wkane Pusepmug — 0 6annos, n no wkane baprena — 0 6annos.. Y
nauueHTa NOABUIOCH 3aMajaHNe KOXHOIO JIOCKYTa, Kak Npu3HaK
YMEHbLUEHWA BblOyXaHUA OTEYHOrO MO3ra Yepes KOCTHbIN aedekT
yepena (puc. 6).

M3yyeHne KaTamHesa nauMeHTa yepe3s 6 mecAueB nocne
BbIMWUCKN: COXPAHAETCA MPaBOCTOPOHHAA remMUnierna, YactuyHoe
BOCCTAHOB/IEHNE MOTOPHOW W CeHcopHOoW adasum (maumeHT
NPOW3HOCUT OTAE/IbHbIE C/I0BA, MOHMMAET YaCTUYHO OOPALLEHHYIO
peyb). OLeHKa GyHKLMOHAMIBLHOTO CTaTyca No MoAMPULMPOBaHHOM
LWKane PaHKMHA — 4 6anna, no wkane Pusepmug — 6 6annos, n no
WwKane baptena — 20 6annos.

OBCYXXAEHUE

3N B bacceitHe CMA sBnsetcA Haubonee TAXENON
dopmoii  UN.  BHyTpMBEHHBLIN  TpOMbOAM3WUC  ABASETCA
BbICOKO3EKTUBHBIM crnocobom neyeHus WU B ocTpeiiwem
nepuoge, OfHaKO, NPOTUBOMOKa3aHMEM [ANA ero nposeaeHuA
ABNAETCA pPACNpPOCTPaHeHWEe ouara WLWEeMUU Ha Tepputoputo
6onee 1/3 Hacceitna CMA npu ero BepuduKaumm no AaHHbIM
HeilpoBuayanusaumm [1]. Hambonee rpo3HbIM OCNOKHEHWEM
BHYTPMBEHHOTO  TpOmbOAM3MCAa  ABNAETCA  BO3HWKHOBEHUWE
WHTpaLepebpanbHOro KPOBOU3NUAHUA B TedeHne 36 4acoB nocne
nposeseHus npoueaypbl y 6,4% nauneHTtoB [21], yTo, B CBOtO
ouepeab, AenaeT BbinosHeHue OrK puckoBaHHoW onepaumeit [11].

MocTynneHne naumeHtTa B CTauMoHap B nepuoge
TEpaneBTUYECKOTO OKHAa C KAMHUYECKOW KapTUHOM OCTporo
HapyLleHMA MO3roBOro KpoBoobpalleHus Ao $opmmupoBaHuMA
rMNOAEHCUBHOIO 0Yara No AaHHbIM KOMMNbIOTEPHOM TOMOrpadum u
YCTaHOB/IEHUA 3/10KAYECTBEHHOTO XapaKkTepa MU B BacceliHe CMA,
CTa/io NOBOAOM A/1A BbINOMHEHWUA BHYTPUBEHHOIO Tpombonumsmca
B NPVMBEAEHHOM HaMW OMWUCAHWM KAWHWYECKOro cnyyaa. B
CBA3M C OTCYTCTBMEM MPOTMBOMOKA3aHUM, NALMEHTY BbINOSHEH
BHYTPUBEHHDBI Tpombonusuc. MposeaeHne TPOMOOAUTUYECKON
Tepanuu y [aHHOTO MNauMeHTa OKa3anocb HespdEeKTUBHbIM.
Y 60NbHOTO COXpaHANUCL MPW3HAKM  runepgeHcusHot CMA
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assessed using three scales: the modified Rankin scale (4 points), the
Rivermead scale (6 points), and the Barthel scale (20 points).

DISCUSSION

MMCAI is the most severe form of IS. Intravenous thrombolysis
is a highly effective method for treating IS in the acute period.
However, it is contraindicated when the ischemic focus has spread
to more than one-third of the MCA territory, as confirmed by
neuroimaging data [1]. Intracerebral bleeding within 36 hours after
intravenous thrombolysis is 6.4% [21], making DHC risky [11].

Our case report involved a patient admitted to the hospital
during the therapeutic window with symptoms of an acute
cerebrovascular accident. Computed tomography data showed
no hypodense lesion, and MMCAI was not established. Therefore,
the patient received an intravenous thrombolysis as there were no
contraindications. However, thrombolytic therapy in this patient did
not prove to be effective. There was the persistence of hyperdense
MCA on the follow-up MSCT scan of the head, indicative of remaining
thrombus [8] and lack of recanalization. Despite measures taken to
treat cerebral edema, including elevated head position and DHC, the
patient exhibited negative postoperative trends due to increased
cerebral edema and midline shift of the brain. On the seventh day
after the stroke, the patient's cerebral edema reached its maximum
extent, a typical pathophysiological progression [22-24].

In addition, using osmotic diuretics to treat cerebral edema
post-surgery has shown no significant positive effect [8] and has
even been associated with side effects. Thus, our data suggests that
administering osmotic diuretics during the postoperative period in
patients with MMCAI can result in the development of hygroma [25].

Remarkably, no intracerebral hemorrhagic complications
following DHC performed 27 hours after unsuccessful intravenous
thrombolysis were noted. Adequate assessment of potential risks
makes the intervention safe. Although patients with severe IS do not
demonstrate improved functional status with DHC, it is life-saving.
It is a commonly shared opinion among some authors [26-28].
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Ha KoHTponbHoM MCKT rosoBHOrO Mo3ra B AMHAMUKE, 4TO
ABNAETCA KOCBEHHbIM NpuU3HaKkom eé Tpombosa [8] u otcyTcTBUA
pekaHanusaumun. HecmoTpa Ha npuHATble mepbl no 6opbbe c
OTEKOM TO/IOBHOTO MoO3ra (BO3BbILEHHOE MOJ/IOXEHWE TO/0BbI,
BbinonHeHne ArK), y nauvMeHTa B NOC/AEONEPaLMOHHOM
nepuoge Obina 3aperucTpupoBaHa OTpULATENbHAA AWHAMMKA,
obycnoBneHHas HapacTaHMem OTEKa MO3ra M AUCAOKaLMOHHOrO
cuHApoma. Mpu 3ToM MaKcMManbHOe pa3BUTME OTEKA FONOBHOMO
MO3ra y [JaHHOro naumeHTa 6blN10 OTMEYEHO Ha 7-ble CYTKU C
MOMEHTa Pa3BMTUA WHCYAbTa, YTO, B CBOIO ouyepenb, ABAAETCA
3aKOHOMEPHbIM NPOLLECCOM NPOrpPeccpoBaHNA OTEKA NoNyLWapma
ro/I0BHOroO mo3ra [22-24].

OcmoTUYECKME AMYPETUKM B KavecTse cpenctsa 6opbbbl C
OTEKOM TO/IOBHOrO MO3ra B MNOC/AeonepauMoHHOM nepuoge He
NPUMEHANNCD, B CBA3M OTCYTCTBMEM 3HAYMMOTO NONOKUTENBHOTO
addekra [8] v oTpuLaTENbHBIM OMbBITOM. TaK, NO HALLIMM AaHHbIM,
NPUMeHeHne OCMOTUYECKUX ANYPETUKOB B NOC/AeonepaLMoOHHOM
nepuoge y naumenTos co 3MU B H6acceiiHe CMA MOXKeT NpuBoauTb
K pasBuTUIO rurpomsi [25].

BoinonHenne ArK yepes 27 yacos nocne HeapdeKTUBHOrO
BbINO/IHEHUA BHYTPUBEHHOIO TPOMbB0/IM3MCA HE CONPOBOXKAANOCH

BO3HUMKHOBEHMEM WHTpauepebpanbHbIX reMopparmyecKkmnx
OC/OMKHEHUW.  MaHunynauua  anaetcA  6esonacHol  npwu
afleKBaTHOW  OLEHKe  NOTeHUManbHblX  puckos. [AFK  He

obecneunBaet ynydleHne GyHKLMOHANbHOrO CTaTyca Y NauueHToB
C TAXKENbIM TeueHnem WU, ogHako, ABASETCA KusHecbeperatoLen.
TaKoro e MHeHUA NpUAEPKUBAETCA pAg aBTopoB [26-28]. OaHaKo
npu 3TOM COXpaHAETCA BbiCOKaa (fo 55%) nocneonepauyoHHas
netanbHocTb [29-31].

3AKNIOYEHUE

BHyTpMBeHHaa Tpombonutuyeckaa Tepanua npu  3UU
B b6acceliHe CMA He OKasblBaeT MNONOXKUTENbHOrO 3ddeKTa,
He B/MAEGT Ha 3aKOHOMepHoe TeuyeHwe 3abonesaHua. [ArK
ABnsetcas 3P EKTUBHbIM CNOCOBOM  XMPYPrMYECKoro JfieveHus
3UN B bacceitHe CMA. T[pealwecTBylowWan BHYTPMBEHHanA
TpomboNuTUYeCKas  Tepanus He  ABASETCA  abCOMOTHbIM
NPOTUBOMNOKa3aHWEM A1 €€ BbINOJHEHUA.

Puc. 6 CocmosHue nayueHma Ha MOMeHM 8bINUCKU U3 CMAYUOHAPa:
NpU3HaKu KocmHoeo Oegekma 8 sesoll 106HO-MeMeHHO-8UCOYHOU
0b51acmu; NPU3HAKU 3aNA0GHUSA KOXHO20 10CKYymMa

Fig. 6 The patient exhibited signs of a bone defect in the left
frontoparietal-temporal region and skin flap retraction upon discharge
from the hospital

However, the postoperative mortality rate, reaching 55%, remains
alarmingly high [29-31].

CONCLUSION

Intravenous thrombolytic therapy for MMCAI has no beneficial
effect on the natural course of the disease. On the other hand, DHC
is an effective surgical treatment for MMCAI, even after previous
thrombolytic therapy.
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