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BpoXaéHHbIV cHapom ApHonbaa-Kuapu (BCAK) npeactaBnseT coboit aHOManuio pasBuUTUA FOJIOBHOMO MO3ra, MPOABAAIOLLYIOCA OMNyLLeHUeM MUH-
[JaZMH MO3}KeuKa B 60/blloe 3aTblIOYHOE OTBEPCTME CO CAAB/IEHWEM MPOAONrOBaTOr0 MO3ra M Pa3BUTUEM COOTBETCTBYHOLLEN HEBPONOrMYECcKoi
cumnTomaTukn. BCAK moxKeT nposBuTbCA B 1060M BO3pacTe BCIEACTBUE BO3AEMCTBUA PasNUUYHbIX MPOBOLMPYOLMX GAKTOPOB (MHTOKCUMKALIMOHHBIN
CUHAPOM, TPAaBMa ro/10Bbl, AHOMANA Pa3BUTUA Yepena U T.4.). Mbl npeacTaBasem caydai gekomneHcaumy BCAK y manbumka 5 net, npoxoavsLuero
CTaLlMOHapHOE NIeYEHME NO NOBOAY MEHUHTOKOKKOBOTO MEHUHIUTA. PEBEHOK poC 1 pa3BMBa/CA COMACHO BO3PACTy, HEBPOIOTMYECKOW CUMMNTOMATH-
KM y MaumeHTa Ao rocnutanusaumm He 6b110. NMpy NOCTYNAEHUM B CTaLMOHAp bbla BbICTaBAEH AMArHO3 « MeHUHIUT», Ha3Ha4YeHa AMarHoCTUYecKan
NntombanbHas NyHKUMA. KIMHUYeCKUX 1 1abopaTopHbIX NPOTUBOMNOKA3aHWI K MPOBEAEHUIO NpoLieAypbl Y NaLMeHTa He 6bilo, NPU3HAKM OTEKA MO3ra
oTcyTcTBOBanM. OCNOXKHEHUE PA3BUAOCL NOCNe NPoBeaéHHON ntombanbHoW nyHKuMU. BCAK 6bi1 BbicTaBneH no pesynbtatam MPT uccnemoBaHus
rO/I0BHOTO MO3ra, Ha KOTOPOM OTMEYEHO aKCUa/lbHOE BKIMHEHWE MUHAANMH MO3KeuKa B 6ONbLIOE 3aTblIOYHOE OTBEPCTUE (Ha 16 MM HUxKe Kpas
OTBEPCTMA) CO CAABAEHMEM CTBOIA MO3ra. HECMOTpPS Ha NPOBOAYMYIO B MOJHOM 06bEME TepPanuio B OTAENEHUM MHTEHCUBHOM Tepanuu, BOCCTaHOBUTb
GYHKUMM LeHTpanbHOM HepBHo cuctemsl (LIHC) He yaanock, 1 Ha 59 AeHb rocnutanusaumy NauyMeHT ymep OT OCTaHOBKM CepaLa.

Kntouesble cnoBa: 0emu, MeHUH20KOKK08bIlU MeHUHaum, cuHOpom ApHoneda-Kuapu, pedkue 3a60nesaHus, KauHuyeckul cay4ad.
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MENINGOCOCCAL MENINGITIS WITH ARNOLD-CHIARI MALFORMATION:
CASE REPORT
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Arnold-Chiari malformation (ACM) is a developmental anomaly of the brain characterized by the descent of the cerebellar tonsils into the foramen
magnum, leading to compression of the medulla oblongata and subsequent neurological symptoms. ACM can manifest at any age due to various
provoking factors, such as toxic effects, head injuries, and congenital craniofacial anomalies. We present a case involving a 5-year-old boy who
experienced clinical and radiological deterioration of ACM while undergoing inpatient treatment for meningococcal meningitis. Prior to hospitalization,
the child had achieved critical developmental milestones and exhibited no neurological symptoms. Upon admission, a diagnosis of meningitis was
established, and a diagnostic lumbar puncture was recommended. The patient had no clinical or laboratory contraindications for the procedure
and showed no signs of cerebral edema. However, a complication arose following the lumbar puncture. An MRI scan of the brain revealed that the
cerebellar tonsils had herniated into the foramen magnum (16 mm below the edge of the foramen) with compression of the brainstem, resulting in a
diagnosis of ACM. Despite receiving comprehensive therapy in the intensive care unit, it was not possible to restore central nervous system functions.
Unfortunately, on the 59th day of hospitalization, the patient succumbed to cardiac arrest.
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BBEOEHUE INTRODUCTION

BCAK npepctaBnaeT coboit aHOManuio pasBUTUA TONOBHOIO ACM is a developmental anomaly of the brain characterized
MO3ra, MPOABNAILLYIOCA OMYLIEHWEM HUKHEN YacTM Mo3euka B by the descent of the lower part of the cerebellum into the fora-
BonblUoe 3aTblIO4HOE OTBEPCTUE. BCTpeYaemMocTb CUHAPOMA, MO pa3-  men magnum. The incidence of this syndrome varies by source,
HbIM AaHHbIM, BapbupyeT oT 33 a0 82 ciyyaes Ha 100 Thicad Hacene-  with estimates ranging from 33 to 82 cases per 100,000 people
HuAa [1, 2]. (1, 2].
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B negmatpum BCAK ualie Bcero accouumpyerca ¢ muenome-
HUHroLLeNe, OAHaKo y BONbLUMHCTBA Ntofel OH npoTekaeT beccum-
NTOMHO W, 6narogapa WUPOKOMy BHeapeHuto MPT-uccnenosaHus,
Hepeako BCAK OKasblBaeTcA C/ydalHOM HaxoakoW. LuarHocTuka
ManbGopMaLmn MOXKET BbITb NePBOHAYaIbHO 3aTPyAHEHa Y NaLueH-
TOB C W30/IMPOBAHHLIMU, OCTPLIMU UM HEOBBIYHBIMW NPOABIEHMUA-
Mu. Kak npaBuno, naumeHTtbl ¢ BCAK UMetoT AnnTeNbHbI aHaMHe3
C Mef/IeHHO MPOrpeccupyoLLein HeBPOOrMYECKON CUMNTOMATUKOM
[3]. YcTaHOBNEHO, YTO MPUYMHON AaHOMaNWUK Yalle BCero ABNAETCA
[AMCNNA3MA KOCTHbIX CTPYKTYP M NAOXOe Pa3BUTHME CBA3OYHOMO ar-
napata. Kpome TOro, npuymHOM geKomneHcauuu CMHAPOMA MOryT
6bITb N1t0BblE COCTOAHMA, CONPOBOKAAOLLMECA YBEMYEHNEM 06BEMA
Mo3ra (TpaBmbl, HOBOOOpa3oBaHus U T.4.). PassuTtue nHdpekumm LIHC
TaKKe NPUBOAMT K U36bITOYHOMY IMKBOPHOMY AaBNIEHUIO, UTO MOMKET
COMPOBOXKAATLCA MaHMdecTaLyen CMHAPOMA C Pa3BUTUEM KNMHWYe-
CKOM cumnTomaTtukm [4, 5].

OnacHOCTb CMHAPOMA 3aKNt0YaeTCA B BO3MOMXKHOCTU Pa3BUTUA
TAKENOrO OC/NOKHEHUA — BKAMHEHWUA MO3¥KeuKa B 60/bLIoe 3aTbl0y-
HOe oTBepcTMe C BAaB/eHMEM CTBOMA MoO3ra. 3TO MPUBOAMT K pac-
CTPOWMCTBY PErynaLMmM KU3HEHHO BaKHbIX QYHKLMMI, obecneymsato-
LmMxcA paboToii CTBONA MO3ra — HapYLUEHUIO AEATENIbHOCTM OCHOBHbIX
KU3He0becneumBaloWmMX HEPBHbIX LEHTPOB, YTHETEHWUIO AbIXaHus,
napesam 1 napasnyam KOHeYHoCTel. bbICTpo HapyluaeTca AMKpPOBO-
[AVHAMVKa C NOBbILLEHNEM BHYTPUYEPENHOTO AaBEHNA.

B floCTYyNHOM Ham nnTepaType HalAEHO BCEro HECKObKO Cyya-
eB HeccumnToMHOro, paHee He yctaHosneHHoro BCAK, Bnepsble au-
arHOCTMPOBAHHOTO NPW Pa3BUTUK OCTPOI MHOEKLIMOHHOM NaTonornmn
LLIHC B KauecTBe c/ly4aliHON AMArHOCTUYECKOM HaXOAKW. TaK, UMetoTcs
ONMCaHMA accoLMaLIMM AHOMANMM C MEHUHTO3HLLeDaNUTOM INLITERH-
Bapp BYpycHO 3TMONOMMK, € TYBEPKYNESHBIM MEHUHIUTOM, @ TaKKe
sHUedpannTom Ha doHe nHbekummn COVID-19 [6-8].

CornacHo COBPEMEHHbBIM KPUTEPUAM AMArHOCTUKM, Npu no-
[03PEHVMN HA MEHWHTIUT, BCeM BO/IbHBIM J0/MKHA ObITh BbINONHEHA
[AuarHocTnyeckas NtombanbHaa NyHKUmA. Peakumna Ha ntombanbHyto
nyHKUMio y naupeHTos ¢ BCAK, BepoATHO, 3aBUCUT OT CTeneHu ony-
LEHMA MUHAA/IMH MO3XKeuKa B Bo/blioe 3aTblIOYHOE OTBEPCTUE, @
TaK¥Ke KO/NMYEeCTBa 3BaKYMPOBAHHOW CMMHHOMO3TOBOW KUAKOCTU.
[ae nNpuv ycTaHOBNEHHOM MarHo3e MHEHWA O TOM, CedyeT v Npo-
BOZMTb JIFOMOANbHYIO NYHKLMIO, PA3/INYaKOTCA MEXAY KAMHULMCTaMM
— HEBPOIOTaMM 1 HepoXMpypramu. YrposKatoLLme KU3HU COCTOAHMS,
TaKue Kak cybapaxHouaanbHoe KPOBOU3IMAHNE U MEHWHIUT, BCer-
[la OTHOCMAIM K BECKMM OCHOBAHWAM B N0/Ib3y NpoBeaeHns ntombans-
HOM NyHKUMK [9]. [arKe Hannume sKTONUM MUHAAMH NO pe3ynbTaTam
MPT-uccnepoBaHus He ABnAeTcA abcoNtOTHBIM NPOTUBOMNOKA3aHUEM
ONA NpoBefeHVA AMArHOCTMYECKOM npoueaypbl, MO3TOMY BaXKHO
npy eé BbINONIHEHUU MefIEHHO U B HEDONbLUMX KOAMYecTBax yaa-
NATb CMMHHOMO3rOBYIO XMAKOCTb, YTOBbI MPesoTBPaTUTL PasBUTHE
ocnoxHeHnuit [10]. UmetoTca efnHWYHbIE COOBLUEHMA O BHE3AMHOM
W PE3KOM HapacTaHUW HEeBPONOrMYECKUX CUMMTOMOB U3-33 BbICTpO-
o CHUXEHWA KayAaNbHOTo faBNeHus, Yalle BCEro BbI3BaHHOTO Taku-
MW MpoLeaypamu, Kak ycTaHOBKa NtoMBaNbHOMO ApeHaa, a Takke
BCNI€ACTBME MMMNNAHTALLMM NOACHUYHO-NEPUTOHeaNbHOrO WyHTa [11].

BbiCcTpO BbINOMHEHHAA XMPYPruyeckas KpaHWoLepBHKaabHasA
[eKOMMPEeccUs MOXKET UMeTb peLualoLlee 3HaYeHve A19 BOCCTAHOB-
NeHus 340p0BbA NaumeHTa. OfHaKo UMeeTcs coobLLeHUe O TOM, YTO
abcontoTHaA pesiKocTb OCTPOro YXyALeHWa 6eccMMNTOMHOTO Teye-
HWA CMHAPOMA He OnpaBAblBaeT NPOPUIAKTUYECKOE XMPYPruyecKoe
BMeLLaTenbCTBO. [1py 3TOM cneayeT yyecTb, 4To camo baKTepuanbHoe
BOCMa/ieHne MeHUHreasbHoM 060M0YKM fenaeT HEBO3MOMHbBIM eé
NpoBeZEeHVe B OCTPbIV nepuog, 3aboneBaHna: onepaTMBHOe BMeLLa-
TE/IbCTBO BbIMO/HAETCA NOC/Ie KYNUPOBaHWA MHOEKLMOHHOTO NpoLiec-
ca[12].
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In pediatrics, ACM is most often associated with myelome-
ningocele, but in most people, it is asymptomatic, and due to the
widespread introduction of MRI, ACM is frequently an incidental
finding. Diagnosis of the malformation may be initially difficult
in patients with isolated, acute, or unusual manifestations. As a
rule, patients with ACM have a long history of slowly progressing
neurological symptoms [3]. It has been established that the cause
of the malformation is most often dysplasia of bone structures
and ligamentous laxity. In addition, any conditions accompanied
by increased brain volume (e.g., trauma, neoplasms) can cause
the appearance or worsening of neurological symptoms. CNS
infections can cause elevated cerebrospinal fluid (CSF) pressure,
potentially leading to symptomatic ACM [4, 5].

The risk associated with the ACM includes the potential for
a severe complication: the herniation of the cerebellum into the
foramen magnum, leading to compression of the brainstem. This
leads to a disorder that disrupts essential functions managed by
the brainstem, resulting in impaired vital nerve centers and re-
spiratory depression. It may also cause paresis or paralysis of the
limbs. CSF circulation is rapidly disrupted, increasing intracranial
pressure.

In the available literature, only a handful of cases have been
documented involving asymptomatic, previously undetected
ACM, which was first diagnosed during the onset of acute infec-
tious diseases of the CNS as an incidental finding. Notably, there
are reports linking this anomaly with Epstein-Barr virus meningo-
encephalitis, tuberculous meningitis, and encephalitis in the con-
text of COVID-19 infection [6-8].

According to current diagnostic criteria, when meningitis
is suspected, all patients should undergo a diagnostic lumbar
puncture (LP). The response to LP in patients with ACM depends
on the extent of downward tonsillar descent into the foramen
magnum and the volume of CSF removed. Even when a diagno-
sis is established, opinions on whether to perform an LP can vary
among neurologists and neurosurgeons. However, life-threaten-
ing conditions, such as subarachnoid hemorrhage or meningitis,
have always been viewed as solid justifications for LP [9]. The
presence of tonsillar ectopia, as indicated by MRI findings, is not
an absolute contraindication for conducting a diagnostic LP. How-
ever, removing SCF slowly and in small amounts during the proce-
dure is crucial to avoid potential complications [10]. There have
been anecdotal reports of a sudden and severe worsening of neu-
rological symptoms due to a rapid reduction in the CSF pressure,
most commonly caused by procedures such as lumbar drainage
placement and lumboperitoneal shunting [11].

Prompt surgical craniocervical decompression can be cru-
cial for a patient's recovery. However, reports indicate that the
extremely rare acute worsening in asymptomatic ACM does not
warrant prophylactic surgical intervention. It is essential to con-
sider that bacterial inflammation of the meninges prevents such
procedures during the acute phase of the disease; therefore, sur-
gical intervention should only occur after the infectious process
has been resolved [12].

Case report

The proposed case report concerns a patient with ACM, de-
compensated during the development of meningococcal menin-
gitis. The patient's parents have given their informed consent to
processing their child's personal data.

A 5-year-old boy was admitted to the Regional Children's
Clinical Infectious Diseases Hospital, Volgograd, Russia, in June
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OnucaHue cnyyas

Balwemy BHUMaHMIO NpeanaraeTca UcTopua 60Ne3HN NaumeHTa
¢ BCAK, gekomneHcnpoBaBLWMMCA NPY Pa3BUTUN MEHUHTOKOKKOBOTO
MEHWHIMTa. Poautenun naumeHTa 4anm cBoé MHPOPMMPOBAHHOE CO-
rnacve Ha 06paboTKy NepCcoHanbHbIX AaHHbIX CBOErO pebEHKa.

Masnbuuk I, 5 neT, NocTynua B MHGEKLMOHHbIN cTauuoHap Bon-
rorpasckoi 061acTHOM AETCKOM KAMHUYECKOW 60/1bHMLbI B 13 Yacos
14 wioHa 2023 1. ¢ anobammn Ha Temnepatypy Tena 39°C, ogHoKpaT-
HY}0 PBOTY, yrHeTeHWe co3HaHwusA. Co cnoB poauTeneil, 3abonen 2 aHs
Hasag (12 utoHs), Koraa nosbicunack Temnepatypa 4o 37,8°C, nossu-
nacb 6onb B ropse. Ha cnepytowmii AeHb TemnepaTypa COXPaHANach,
nosBMUaCh TrMNepocmus. JIeYnaca CUMNTOMaTMYECKM (MapaLeTamon).

B HOuYb Ha 14 uioHA BHOBb OTMeEYEH MOAbEM TemnepaTypbl A0
39,9°C, bbln1a OLHOKPATHaA PBOTA, U Ma/IbY4MK Obln LOCTABAEH B MH-
bEKLMOHHDIN CTaLMOHAP C AMArHO30M « MEHUHTUT?»,

AHaMHe3 *Ku3HM 6e3 0cobeHHOCTEN, POC U pa3BMBaACA MO BO3-
PacTy, XPOHUYECKUX 3ab0NEBAHMI HET, HAa AMCMAHCEPHOM YYéTe He
COCTOUT. ANNIEPrONOTUYECKMIA U HAaCNEACTBEHHbIN aHaMHE3bl He OTA-
roweHbl. YKyCOB HaceKomblx He 6bino. MpuBuT no KaneHaapto. Co
CNOB poauTenen, *anob Ha ronoBHble 60NK He NPeAbABAAN, Ha Y4éTe
Y HEeBpO/ora He coCToAN. YMCTBEHHOE M du3nyecKoe pa3sBuTMe CooT-
BETCTBYET BO3pacTy.

Mpu NocTynaeHUN COCTOAHME pacLEHEHO Kak Tawénoe. Tem-
nepatypa 37,8°C. TenocnoxeHve npaBuabHOE, NUTaHWE YAOBNETBO-
puTenbHoe. KoCTHO-MbllweYHas cuctema 6e3 ocobeHHocTei. Koxa
YMCTasn, BNAXKHAA, B POTOMOTKE — YMEPEHHAA Hecneunduyeckas rv-
nepemmua HEBHbIX AYKEK, MUHAANMHbI 6e3 HaNEToB, 3a4HASA CTEHKA
TNI0TKW TUNEepPeMUPOoBaHa, C rmnepTpodUPOBaHHbIMU GONTUKYNAMMU.
[bixaH1e camoCTOATENbHOE, OABIWKN HeT. Hag NErkMmu nepKryTopHO
NETOYHbIN 3BYK, AblxaHWe Be3uKynapHoe, 20 B MMHyTY. ToHbI cepaua
npuraywenbl, putMmndHbl, YCC — 90 8 muHyTty, Al 100 1 75 mm Hg,
SpO:2 96%. MuBOT mArkui, 6e3bonesHeHHbIN, neYeHb U ceneséHka
He yBennyeHbl. HeBponorMyeckuii cratyc: npu ocmotpe pebéHoK
BA/bIN, 3aTOPMOKEHHbIW, Ha OCMOTP pearvMpyet naadyem. B cosHaHuu,
OPUEHTMPOBaAH, KOMaHAb!I BbINMOAHAET. 3paYkM pearnmpytoT Ha CBET,
CUMMETPUYHbIE. MbILEYHbIV TOHYC COXPAHEH, ABWUraTe/lbHas aKTUB-
HOCTb, 60/1€Bas M TaKTW/IbHAA YyBCTBUTENIbHOCTb He HapyleHsbl. Cy-
XOMMUNbHblE pedieKCbl CUMMETPUYHbIE, BbICOKME, MATONOMMYECKMX
pednekcos HeT. O4aroBbIX CUMNTOMOB HET. MeHWHreasibHble 3HaKu:
PUTMAHOCTb MbILL, 3aTbl/IKA — YMEpeHHas, cMMnTombl KepHura u
Bpya3uHcKoro — cnabo nonoutensHble. Mpu nposeaeHMM 0CMOTpa
B NPUEMHOM MOKoe y pebEHKa BO3HMKM /IOKa/IbHbIE CYA0POr B Npa-
BOW PYKe, KynupoBaHbl pacTBOPOM AuMa3enama. HanpasneH B otaene-
HWE MHTEHCMBHOM Tepanum ¢ AMarHo3oM « MeHUHMUTY.

Mpw noctynneHun (14 mioHa 2023 r.) 6bIM NONYYEHbI Cedyto-
Wwye AaHHble. OBLWMIA aHaM3 KpoBK: apuTpoumTl — 4,64x10%/n, re-
Morm06uH — 119 r/n, rematokput 35,7%, TpomboumTbl — 220x10%/n,
nenkoumtbl — 15,99x10°/n, 303uHodUAbI — 0%, Naso4KosAepHble
— 44%, cermeHTosgepHble — 35%, AumoounTbl — 5%, MOHOUMWTbI
— 9%, CO3 — 45 mm/uac. 06wuit 6enok — 66,6 r/a, KpeaTuHUH — 52,8
MKMO/b/N, BUANPYBUH — 2,8 mKkmonb/n, AJTT — 22,2 Ea/n, wénodHan
docdatasa — 138 Ea/n, rtokosa Kposu — 8,64 mmonb/n, CPB — 306,7
mr/n. OBLmin aHam3 moun 6e3 Natonoruu.

Yepes 1 yac nocne NOCTYNAEHUA C AMArHOCTUYECKOW LieNblo
6blna BbINONHEHA NtoMbBanbHan NyHKUMSA. Bblo noayyeHo 2,5 ma npo-
3paYyHOro IMKBOPA, KOTOPbIN BbITEKAN peakumm Kanaamm (20 B MUHY-
Ty). Mocne n3BNeYEHNS UMbl C MaHAPEHOM HaNOXKeHa acenTuyeckan
noesska. MyHKUMIO NepeHéC ya0BAEeTBOPUTENbHO. AHANW3 IMKBOPA:
cNabo-MyTHbIW, NNeounTos 2322 Knetku B 1 MK (HelTpoduabl 98%,
numoountsl 2%), 6enok — 4,6 r/a, rokosa — 0,5 mMmonb/n.

Yepes 3 yaca nocne maHunynaumm (B 17 yacos) y pebEHka npo-
M30LLNO PE3KOEe YXYALEHNE COCTOAHUA B BUAE YTHETEHWA CO3HAHUA,

2023, presenting with a fever of 39°C, an episode of one-time
vomiting, and a depressed level of consciousness. The parents
stated that the patient fell ill two days ago when his temperature
rose to 37.8°C, and he developed a sore throat. The temperature
remained high the following day, and hyperosmia developed. He
was treated symptomatically with paracetamol.

Two days later, the temperature rose again to 39.9°C. There
was a single episode of vomiting, and the boy was taken to an in-
fectious diseases clinic with a preliminary diagnosis of meningitis.

The patient's past medical history is unremarkable. The pa-
tient grew and achieved developmental milestones. There was
no history of chronic diseases or follow-up care. No allergies or
hereditary conditions were reported. There was no history of in-
sect bites, and he was vaccinated according to the vaccination
schedule. According to the parents, the patient did not complain
of headaches and was not followed up by a neurologist. Both
mental and physical development are appropriate for their age.

Upon admission, the patient's condition was assessed as
being in severe distress, with a fever of 37.8°C. There were no
musculoskeletal abnormalities, and the patient's BMI was with-
in the healthy weight range. The skin was clean and moist with
no loss of integrity. The oropharynx had moderate non-specific
hyperemia of the palatine arches and tonsils without exudate.
The posterior pharynx appeared hyperemic with hypertrophied
lymphoid follicles. Breathing is spontaneous, with no signs of
dyspnea. Percussion revealed clear lung sounds, and ausculta-
tion showed vesicular breath sounds. Heart sounds are muffled
but rhythmic. Vital signs: HR 90, BP 100/75, RR 20 breaths/min,
Sp02 96%. An abdominal examination revealed no abnormali-
ties. The neurological examination revealed a lethargic child who
was obtunded and responded to the examination by crying. The
patient was oriented and alert and obeyed commands. The pu-
pil response was symmetric. Muscle tone was preserved, and no
motor or sensitivity impairments were observed. Tendon reflex-
es were symmetrical and very brisk, with no pathological reflex-
es present. There were no focal neurological deficits. Meningeal
signs demonstrated moderate rigidity of the occipital muscles,
while Kernig's and Brudzinski's signs were weakly positive. During
the examination in the emergency room, the child experienced
local convulsions in the right hand, which were successfully treat-
ed with a diazepam solution. He was subsequently admitted to
the intensive care unit with a diagnosis of meningitis.

Upon admission, the following laboratory results were ob-
tained: CBC: WBC — 15.99x10°/I, RBC — 4.64x10%/I, Hg — 119 g/I,
HCT — 35.7%, PIt — 220x10°/I, ESR — 45 mm/hr. Differential: Segs
35%, Bands 44%, Lymphs 5%, Monos 9%, Eos 0%. LFT-total pro-
tein — 66.6 g/l, creatinine — 52.8 pumol/I, bilirubin — 2.8 umol/I,
ALT — 22.2 U/I, ALP — 138 U/I, CRP — 306.7 mg/I; blood glucose —
8.64 mmol/I. Urinalysis: No pathology noted.

One hour after admission, a diagnostic LP was performed. A
2.5 ml of clear CSF was obtained, with a CSF flow rate of 20 drops
per minute. After removing the needle with the stylet, an aseptic
dressing was applied at the LP site. The LP was well-tolerated. CSF
analysis: slightly turbid, pleocytosis (2322 cells/ul; neutrophils
98%, lymphocytes 2%, protein — 4.6 g/, glucose — 0.5 mmol/I.

Three hours after the LP, the child's condition deteriorated
sharply, resulting in a severely decreased consciousness level.
Twenty minutes later, the child fell into a coma, which was as-
sessed as severe, scoring 4 points on the Glasgow Coma Scale.
Abnormal breathing rhythm and decreased oxygen saturation
to 80% were observed. A neurological assessment revealed un-
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elwé yepes 20 MUHYT pebEHOK BMan B KOMy, KOTOpas cpasy e bbina
pacLeHeHa KaK Taxénas (4 6anna no WKane Kombl Masro), nossmacb
apUTMKA AbIXaHWA, CHUXKEHWE caTypaLmm kucnopogaa ao 80%. Hespo-
JIOTUYECKMI CTaTyC: peakLys Ha OCMOTP U MAaHUMYAALMMW OTCYTCTBYIOT,
rN133a 3aKPbITbl, 3PAaYKM CUMMETPUYHbIE LUMPOKME, peakLymn Ha CBeT
HeT. Cygopor He 6b110. MblWeyHbIl TOHYC ANGPY3HO CHUNKEH, CyXO-
XunbHble pedneKcbl HU3KMe, NaTONOrMYECKUX — HeT. MeHUWHreanb-
Hble 3HAaKM COMHWTE/bHbIE. TOHbI cepAaLa NPUIYLLEHbI, PUTMUYHBI.
[bixaHne aputmMuyHoe ¢ «3amupannammuy», 10-12 8 muHyTty. MNeveHb
1 ceneséHka He yBennyeHbl. Pe6EHOK bbin nepeseaéH Ha MBJ (anna-
paT UCKYCCTBEHHOW BEHTUNALMM NErKMX «ABeHTa-M» (AO «YpanbcKuii
npubopocTpouTenbHbIi 3aBoa», Poccus), B pexkume SIMV PC), ueH-
TpasbHasA reMoAMHaMMKa CTabunnsnposaHa BeeAeHVeM AodamuHa
(5 mMKr/Kr/muH). YcTaHOB/IEH HA30racTpasibHbIi 30HA.

Metogom MUP w3 nwukeopa BblgeneHa [HK  Neisseria
meningitidis, 6akTepuanbHbIi NOCEB IMKBOPA — POCTa HE MOJYYEHO.
MLLP-TecT Ha Apyrue BUpYCHble U BakTepuanbHble NaToreHHbl (MHeB-
MOKOKK, Hib, BM4-1,2,3,4 TMNOB, 3HTEPOBMPYCbI) — OTPULLATENbHbIN.
C y4éTom N1abopaTopHbIX AaHHbIX Obl BbICTABAEH KAMHUYECKUIA Aun-
arHo3: MEeHMHIOKOKKOBas WHdEKUMA, reHepanu3oBaHHas ¢Gopma,
MeHUHMUT. OCNOXKHEHUE: OTEK HabyxaHWe rosI0BHOMO Mo3ra. bbi KoH-
CYNIbTUPOBaH HEBPO/IOTOM (AMarHo3 MeHWHIoaHLedbanut), opranbmo-
Nnorom (ymepeHHble NpU3HaKK 3acTos 3putesibHoro Hepsa), JIOP Bpa-
yom (6e3 natonoruu), HEMPOXMPYProm.

TAXKECTb COCTOAHUA NauWeHTa, bbICTPOE pasBUTME KOMbI Mpu
YMEPEHHbIX MeHUHreasIbHblX 3HaKaxX WM OTCYTCTBUM CUMMTOMOB OTE-
Ka Mo3ra He MO BbiTb O6BACHEHbI BbICTAB/IEHHBIM AUATHO30M, B
CBA3M C YeM obcnepoBaHue bbino NpogonkeHo. 19.06.2023 sbinos-
HeHa MPT ronosHoro mosra. Ha Tomorpammax 0TMeYeHo aKkcuanbHoe
BK/IMHEHWE MUHAANNH MO3KeuKa B 60/1bLLOe 3aTbl/IOYHOE 0TBEPCTHE
(Ha 16 MM HuKe Kpas OTBepCTMs); omnpeaensnacb MUHUMa/bHAs
BMCOYHO-TEHTOPWANbHAA AUCIOKaLMA BunatepanbHo; cybapaxHou-
[aNbHOe MPOCTPAHCTBO 6oNbLUMX Noaywapuii U 6asanbHble LucTep-
Hbl bW PE3KO CyeHbl. HOXKM Mo3ra, MOCT, NPOA0ATOBaTbI MO3r
fedopMmUpoBaHbl, KOMNPUMUPOBaHbI. CMIMHHOM MO3F Ha YPOBHE Kpa-
HWO-BepTEOPaNbHON 30HbI KOMMPUMMUPOBAH. MocNe BHYTPMBEHHOMO
KOHTPACTUPOBaHMA OTMEYanoch cnaboe KOHTPACTUPOBaHME COCY0B
ronoBHOro mosra. Ha ypoBHe cToKka CMHYCOB onpesenanncs Tpombo-
TUYECKME MACCbl; NONepPeYHble U CUTMOBUAHbIE CUHYCbI, BHYTPEHHKE
APEMHbBIE BEHbI KOHTPACTUPOBAUCL YacTMYHO. OTMEYaNoCh Hakone-
HUWe KOHTpacTa 060/104KaMM FONOBHOTO M CIMHHOMO MO3ra (pwc. ).

CneLManucTom No Ny4eBoi ANarHOCTUKE CAENAHO 3aKoUeHMe:
MPT npu3HaKM MeHUHIUTA C MOPAXKEHWEM TONOBHOMO M CMUHHOMO
MO3ra, HUCXOAALLAA aKCUMaNbHAA AMCI0KALMA, KOMNPECCUOHHAA Mue-
JIOMaTMA C 30HOW MLIEMUM CMIMHHOTO MO3ra B BEPXHeLLeMHOM OTAeNe.
[nddysHbllt OTEK ro0BHOTO MO3ra. TPOMB03 CMHYCOB TBEPAOW MO3-
roBoW 060/104KU.

Ha TpaHcKkpaHuanbHoi gonnaeporpadum ot 23.06.2023 Kposo-
TOK B CpefiHelt MO3roBOI apTepun € ABYX CTOPOH C KPUTUYECKM HU3-
KOV CKOPOCTbHO (MEHee 2 CM B CEKYHZY); MPU3HAKM BbICOKOTO Nepw-
(bepryeckoro conpoTMBIEHMA (LMacToNa NOSHOCTLIO OTCYTCTBOBANA,
OTCYTCTBOBA/A Nepdy3ns Mo3ra).

Takum 06pa3om, 6b1/10 YCTAaHOBEHO, YTO PE3KOE YXY/LLEHWE CO-
CTOAHMA NaLMeHTa Bbli10 BbI3BAHO BKAMHEHWEM MUHARIMH MO3MKeuKa
B 60/IbLLIOE 3aTbI/IOYHOE OTBEPCTUE CO CAABAEHWEM MPOLONTOBaTOrO
MO3ra, HapyLIeHWeM KPOBOCHAOKeHUs 1 NOCIEAYHOLLMM OTEKOM.

Puc. MPT 201108H020 M032a nauyueHma. Busyanusupyemca onyweHue

Yacmu mMo3smevKka (Cmp(?ﬂKG) Huxce nnockocmu 60s16W020 3aMbl104HO20

omeepcmus (nuHuUs)

Fig. MRI scan of the patient showing an ASM characterized by the inferior

displacement of the cerebellar tonsils (arrow) below the level of the
foramen magnum (line)
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responsiveness to examination or manipulation; the child's eyes
were closed, and the pupils were symmetrical and dilated, with
no response to light. There were no signs of convulsions. Muscle
tone was diffusely reduced, tendon reflexes were barely obtain-
able, and no pathological reflexes were present. Neurologic ex-
amination revealed questionable meningeal signs. Heart sounds
were muffled but rhythmic. Irregular breathing with periods
of apnea of 10-12 breaths per minute was observed. No hepa-
to- and/or splenomegaly was noted. The child was placed on
mechanical ventilation using the Aventa-M ventilator (JSC Ural
Instrument-Making Plant, Russia) in PC-SIMV mode. An infusion
of diluted solution at 5 pg/kg/min of dopamine hydrochloride
was administered to address the patient's advanced circulatory
decompensation. A nasogastric tube was also inserted.

Neisseria meningitidis DNA was detected in the CSF using
PCR, but the CSF bacterial culture did not yield any growth. The
PCR test for other viral and bacterial pathogens, including Pneu-
mococcus, Haemophilus influenzae type b (Hib), herpesviruses
(types 1, 2, 3, and 4), and enteroviruses, returned negative re-
sults. Based on the laboratory data, a clinical diagnosis of menin-
gococcal meningitis and meningococcal septicemia was estab-
lished. A complication involving edema and swelling of the brain
was also observed. The patient was evaluated by a neurologist,
who diagnosed meningoencephalitis; an ophthalmologist, who
noted moderate papilledema; an ENT specialist, who found no
abnormalities; and a neurosurgeon.

However, the severity of the patient's condition, the rapid
development of coma with moderate meningeal signs, and the
absence of symptoms of cerebral edema upon admission could
not be explained by the diagnosis. Therefore, the examination
was continued. A brain MRI revealed herniation of the cerebellar
tonsils below the foramen magnum of 16 mm. Early central herni-
ation was observed. The subarachnoid space surrounding the ce-
rebral hemispheres and basal cisterns was significantly narrowed.
The cerebral peduncles, pons, and medulla oblongata were gross-
ly deformed and flattened. Additionally, the spinal cord at the
craniovertebral junction showed signs of compression. Following
intravenous contrast administration, vague and indefinite visu-
alization of the cerebral vessels was noted. Thrombotic masses
were identified at the level of the torcular Herophilii (confluence
of sinuses). The lumen of transverse and sigmoid sinuses and the
internal jugular veins showed weak contrast enhancement. Con-
trast enhancement of the leptomeninges was observed along the
brain and spinal cord, as shown in the Fig.




Kpamapv /1B ¢ consm. MeHuHIUT y pedénka c cuaapoMoM ApHoabaa-Kuapn
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B cBAsn ¢ 3tMm, pebéHok 23.06.2023 6bin KOHCYNbTUPOBAH
cneupanmctamm [LeTCKOro Hay4YHO-KAMHNUYECKOTO LEHTPA MHEKLMOH-
HbIx 6onesHeli . CaHKT-MeTepbypr, nocae Yero 6bi1 cHOPMyIMPOBAH
OKOHYATE/IbHbIN AMarHo3: « MeHWHIOKOKKOBaA MHGOEKLIMSA, THOMHBbIN
MeHuHrosHuedanmt (8 MUP nuksopa OHK Neisseria meningitidis).
ConyTCTBYIOLMIA AMArHo3: BPOXKAEHHAA NATONOMMA KpaHWO-BepTe-
6panbHoi 0bnacTv — cuHapom ApHonbaa-Kuapu. OcoKHeHWe: akeu-
A/IbHbIA AMCNOKALMOHHBIA CUHAPOM Ha $pOHE THOMHOTO MEHWMHIUTA,
CMHAPOM CAaB/IEHMA CTBOMA MO3ra, OTEK MPOAOAroBaToro mo3sra u |-ll
CEerMeHTOB CMMHHOTO Mo3ra. Koma-3». Bblno 0TMEYeHO, YTO NPOrHo3
3aboneBaHuna byaeT onpenenatbca GYHKLMOHANbHBIM COCTOSHUEM
Kopbl, LlepebpanbHOro KPOBOTOKA.

BblNI0 cOrNacoBaHo cneayoLlee neyeHne:

e aHTMbaKTepuasbHas Tepanus — mepoHem 120 mr/Kr/cyTku;

*  VHY3MOHHaA Tepanusa B 06béme % oT GpU3Noa0rMyecKkom

notpebHocTv; aervapataumsa (maHHuTon 0,5 r/kr 1 pas 8
CYTKM, Nasukc 1 mr/Kr/cyTku, auetasonammg 125 mr 1 pas s
ZleHb Mo NpepbIBUCTON cxeme);

®  KOHTPOANb M KoppeKuuma yposHa Na*, Ca?*, K*, Mg**;

*  HM3KOMONEKYNAPHbINA renapuH 100-200 Ea/kr/cyTkn nog

KOHTPOJ1IEM KOaryaiorpammbl v GakTOpoB CBEPTbIBAEMOCTH;
°  MeTabonnyeckan NoaaepKKa — LMTodNaBuH;
*  CMMMNTOMATMYECKan Tepanus.

PekomeHpoBaHO npoBecTy cneaytolee foobcnegosaHue: oLe-
HWUTb COCTOAHME KOPbI TOIOBHOTO MO3ra: NPOBeCTH Jonmnieporpaduio
MHTPa- W 3KCTpaKpaHuanbHbIx cocyaos, I3, MP-seHorpaduto u ap-
Tepuorpaduio ANA UCKAOYEHMA TPOMB03a CUHYCOB M OLLEHKM COCTO-
AHUA apTepuasbHOro KPOBOTOKA. Bce BbINOJHEHHbIE UCCAef0BaHUA
NoATBEPAMAN NepPBOHAYaIbHO CPOPMYIMPOBAHHDBIN AMArHO3.

HecmoTpa Ha NnpoBoAVMYIO Tepanuio, B Te4eHe TPEx nocaeay-
IOLLMX HeJeNb COCTOAHME NaLmeHTa Mea/1IeHHO yxyalanocsk. Moasu-
Nacb M HapacTana HecTabuibHOCTb TeMOAMHAMMUKM, CAMOCTOATE b-
HOe AbIXxaHWe OTCYTCTBOBAJIO, MaumeHT Haxoaunca Ha MBJ1. C 28 aHa
OT Hayana 3ab0n1eBaHMA CTana PerncTpPMpoBaThca naockas I3 6es3
npeobnagaHna ocHoBHoro putma. 12.08.2023 (Ha 59 aeHb npebbi-
BaHWA B CTaLMOHape) NPOM30LLIa OCTAaHOBKA CEPALA, MTPOBOAUMbIE
peaHNMaLMOHHbIE MEPONPUATUA OKA3aANUCh HEIQPEKTUBHBIMM.

OBCYXOEHUE

BHE6OIbHWNYHDBIV BaKTEPUANbHBIA MEHWUHIUT TPEOYET HEOTNOXK-
HOW MeAMLMHCKOM NOMOLLM. PaHHAA AMArHOCTMKA W NedeHne yyu-
LIaeT NPOrHO3 TeyeHnsa 3ab0neBaHMA U CHUMKAET NeTanbHOCTb. [ua-
THOCTUKA MeHUWHIWTa TpebyeT NpoBeAeHWs NOMOANbHOWM NyHKLWK
[NA NOATBEPIKAEHWUA HAa/IMUMA BOCNASIMTE/IbHbIX U3MEHEHWUIA B CMIMH-
HOMO3rOBOM XMAKOCTU, NAEHTUOMKALMM BO3DYAMTENA UHDEKLMMN U
Ha3HaYeHWUs aHTUMMKPOBHOW Tepanuu.

B MMPOBOM Hay4HOM COOBLLECTBE HE CYLLECTBYET €4MHOI0 MHe-
HMA 06 06s3aTeNbHOM KOMMbIOTEPHOM BM3yanmsaumm (KT uamn MPT)
rO/IOBHOMO MO3ra [0 JoMOaNbHOM MyHKUMW. [JaHHble, MOATBEPK-
Jaoume eé HeobXxoAMMOCTb Mepes MPoBeAEHMEM AMarHoCcTU4e-
CKOM Mpoueaypbl, BeCbMa orpaHuyeHbl [13-15]. Mo anTepaTypHbiM
MCTOYHWMKAM, TPbIXKM TOIOBHOMO MO3ra BCTPEYAoTCA NpUMepHO Y 5%
B3POC/IbIX MALMEHTOB C OCTPbIMM GaKTepUasbHbIMU MEHUHTUTAMMK,
n B 30% cnyyaes NPMBOAAT K NeTaNbHbIM Mcxodam. [aHHble o AeT-
CKOM MOMy/ALMKU OTCYTCTBYIOT. BONBLUMHCTBO aBTOPOB PEKOMEHAYET,
npexae BCero, OPUEHTUPOBATLCA Ha KIMHUYECKME CUMMTOMBI, TaKu1e
KaK yrHeTeHue Co3HaHMA (0cobeHHOo A0 YpoBHA 11 M HUKe No WKane
KOMbI [1a3ro), Npu3HaKu 0TéKa HabyxaHWs roI0BHOTO MO3ra (BKtOYas
M3MEHEHMA PeakLymn 3padkoB, HapyLIEHWe PUTMA AbIXaHuA U T.4.) U
CYLOPOXKHbIV CMHAPOM, a He Ha pe3ynbTaTbl KT [16-18].

The radiologist provided a detailed assessment indicating
the presence of MRI findings consistent with meningitis, accom-
panied by significant damage to both the brain and spinal cord.
Notably, there was a downward brain herniation leading to com-
pression myelopathy, which has resulted in cervical spinal cord
ischemia. Diffuse cerebral edema was present, along with evi-
dence of dural venous sinus thrombosis.

In the transcranial Doppler ultrasound examination, blood
flow velocity in the middle cerebral artery on both sides was
critically low, measuring less than 2 cm/s. Additionally, there
were signs of increased peripheral resistance, with absent flow
throughout diastole and no cerebral perfusion.

Thus, it was established that the sharp deterioration of the
patient's condition was due to the herniation of the cerebellar
tonsils into the foramen magnum with compression of the me-
dulla oblongata, disruption of blood supply, and its subsequent
edema.

The child was evaluated by specialists from the Children's
Scientific and Clinical Center for Infectious Diseases in St. Peters-
burg, Russia. The consensus of the specialists was recorded as the
final diagnosis, which was as follows: Primary diagnosis: Menin-
gococcal septicemia and meningoencephalitis (positive CSF PCR
for N. meningitidis DNA). Background disease diagnosis: congeni-
tal pathology of the craniovertebral junction region: Arnold-Chiari
malformation. Complications: brain herniation with brainstem
compression and edema of the medulla oblongata and upper cer-
vical cord. The Glasgow Coma Scale (GCS) score of 3. It was noted
that the prognosis of the disease will be influenced by the func-
tional state of the cerebral cortex and cerebral blood flow.

The following treatment plan was agreed upon:

e Antibacterial therapy: Meronem at a 120 mg/kg/day
dose.

e Infusion therapy: Administering a volume of half the
physiological requirement.

e Dehydration management: Mannitol at 0.5 g/kg daily,
Lasix at 1 mg/kg/day, and acetazolamide at 125 mg dai-
ly on an intermittent regimen.

e Monitoring and correction: Regular monitoring and
correction of sodium (Na*), calcium (Ca?*), potassium
(K*), and magnesium (Mg?*) levels.

e Anticoagulation therapy: Low molecular weight heparin
at a dose of 100-200 U/kg/day under the supervision of
a coagulogram and monitoring of clotting factors.

e Metabolic support: Cytoflavin.

e Symptomatic therapy: As needed.

Additional examinations were recommended to assess the
condition of the cerebral cortex, including Doppler ultrasonogra-
phy of intra- and extracranial vessels, EEG, and MR venography
and arteriography to rule out sinus thrombosis and evaluate ar-
terial blood flow. All studies performed confirmed the initial di-
agnosis.

Despite the treatment, the patient's condition gradually
deteriorated over the following three weeks. Hemodynamic in-
stability developed and worsened without spontaneous breath-
ing; the patient required mechanical ventilation. By the 28" day
of illness, the EEG began to show a flat line without a predom-
inant rhythm. On August 12, 2023 (the 59* day of hospitaliza-
tion), cardiac arrest occurred, and resuscitation efforts were
unsuccessful.
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CornacHo POCCUMICKUM KIMHUYECKUM PeKOMEeHZauuam no ne-
YEHWI0 MEHWMHIOKOKKOBOW MHdEKLMK, nabopaTopHoe nccnefoBaHue
LlepebpocnuHanbHOM KUAKOCTU ABNAETCA 06A3aTe/IbHbIM Y BCEX Ma-
LIMEHTOB C NOA03PEeHNEM Ha FreHepann30BaHHy dopmy 3aboneBaHUs
B KauecTBe OCHOBHOrO TecTa. OHO NO3BOAIAET ONPEeAEUTb STUONOTUIO
3ab0neBaHuA, BbIOPaTb aAeKBaTHYIO aHTMBaKTepUanbHyHO Tepanuio,
npoBectn AnddepeHLmanbHyo AMarHoCTUKY ¢ Apyrumn 3abonesa-
HuaMK LHC (cybapaxHouaanbHoe KpoBousinaHWe, sHLedpasonatus
u T.4.). Npy 3TOM OTMeYaeTcs, YTo NpoBefeHUe CMUHHOMO3TOBOW
NYHKLUM BO3MONKHO TO/IKO MPU OTCYTCTBUM MPOTMBOMOKA3aHWUM, K
KOTOPbIM OTHOCATCA: HapyLUEHUE YPOBHA CO3HaHWA (HUXe 9 6annos
Mo WKasne Kombl Masro), 6paavKkapava Uam runepTeHsus, o4arosas
HEBPONIOTMYecKas CUMMMTOMATUKA, CYLOPOrM, HectabwuibHas remo-
[AMHAMVWKa, HeafleKBaTHaA peaKkLya 11a3 Ha CBET, CEeNTUYECKUI LLOK,
MPOrpeccupyoLLan reMopparMyeckas Cbinb, HapyLUeHWe remocTasa,
ypoBeHb TpombouuToB meHee 100x10°/n, nposBoaMMas aHTUKOA-
TYNAHTHAA Tepanus, N0KasbHaA UHEKLMA KOXM B MecTe NpoKona,
[bIXaTeNbHaA HefOCTaTOuHOCTb. B CNIOMKHBIX C/y4asx, B KauecTse
[LONONHUTENIBHOTO UHCTPYMEHTa/IbHOTO METOZA, NO3BO/AIOLLErO Bbl-
ABUTb KOCBEHHbIE MPU3HAKM OTEKA MO3ra M BbICOKYHO BHYTpUYepen-
HYIO TMMEepPTEH3MIO, PEKOMEHAYETCA UCMOb30BaTb OPTaIbMOCKOMNMIO
C uccneaosaHmem rmasHoro gHa. KT mam MPT ronoBHoro mosra He
ABNAIOTCA 06A3aTeNbHbIMKU UCCNEA0BaHUAMM Nepes, NpoBeseHVemM
npoLeaypsl.

M3 [oCTynHOM nuTepaTypbl OAHO3HAYHO HEACHO, BAMAOT Nn
KT-npu3Haku BHyTpUYepenHow rMnepTeH3nn Ha puck obpasosaHus
rPbIK Y NauueHToB. Tak, 80% NauneHToB ¢ 6akTepuaibHbIM MEHWUHTU-
TOM, Y KOTOPbIX B Ja/NbHENLIEM AMArHOCTUPOBAAW TPbIXKY, HE UMenu
KT-npu3HakoB stolt natonoruu. MNpasmna NpuHATUA peLLeHuns o Bbl6o-
POYHOM BbINOAHeHUU KT TO/IbKO Yy Tex /nLL, KOTopble ¢ Hanbonbluei
BEPOATHOCTbIO UMEIOT BHYTpUYepenHble Macc-3ddeKTbl, He NpoLuau
Banupaumio. Kpome toro, oTmeyaetcs, 4to BbinosHeHne KT Busyanu-
3aLMM MOKET MPUBOANTD K HEXEeNaTeNbHOM 3aepKKe aHTMMUKPOD-
HoW Tepanuu [19].

HekoTopble MeXAyHapOAHbIE PYKOBOACTBA (pyKOBOACTBO Ame-
PUKaHCKOro 0bLLecTBa CreuyanmcTos no UHGEKLMOHHbIM BonesHAM
—IDSA, EBponeiickoro obLLecTBa KAMHUYECKOM MUKPOBUONOTUM 1 UH-
deKuMoHHbIX 3aboneBaHuii — ESCMID) pekomeHaytoT nposeaeHne KT
rO/I0BHOrO MO3ra nepea, NitombanbHOW NyHKLUMEN Y NALMEHTOB C Mo-
[l03PEHNEM Ha OCTPbIi1 baKTepUanbHbIM MEHUHIUT. OQHAKO 34eCh ke
[leNaeTca akUeHT Ha TO, YTO 3TO MPUBOAMT K OTCPOYEHHOMY leHeHUIo
MEHWHIUTA, U MOXET yXyALaTb ucxoabl 3abonesaHua. Kpome Toro,
UMEOTCA AaHHble 0 TOM, YTO Aaxe KT rosl0oBHOro Mo3ra B HEKOTOPbIX
CNy4yanx He NOMOraeT AMarHOCTUPOBATb FPbIKY.

CymnTaeTtca, YTO PUCK BO3HMKHOBEHMA FPbIXKM NPU BbINONHEHWN
NYHKLUWW, KpaiHe Man U He MOXKET C/IYXKWUTb NPUYMHON OTKa3a OT Ma-
HUNYNALMKU. W TONbKO Yy NaLMEHTOB C U3BECTHbIM aHaMHE30M U Bbl-
COKMM PUCKOM GOPMMPOBAHMA TPbIXKU NEPBOHAYabHO HEObXoaUMO
obecrneynTb CTabuAM3aLLMI0 BHYTPUYEPENHOTO AABEHUS, MOCNE Yero
cneflyeT NpoBecTv cpoyHyto KT, v TONbKO 3aTem Npw OTCYTCTBUM NpO-
TUBOMOKA3aHWI — NtoMbasibHyto NyHKLMIO [20]. B LuBEACKMX PEKOMEH-
[laLUmAX, HaNPOTUB, NPeaaraeTca MHAaA TaKTUKW BeAeHWA NaLMeHTOB
C MEHWHIUTaMK — NPOBefeHNe paHHel NtombanbHOW NyHKUMK He3
npefBapuTeNbHOM BU3yanu3aLmuu, NMpyM 3TOM OTMEYAeTCs, YTO BHe-
[peHue [aHHOM TaKTUKKM CNOCOBCTBOBANO CHUMKEHWUID CMEPTHOCTU U
yBenuueHuo 61aronpuATHbIX UCXOLOB B OT/IMUME OT CObNOAEHMI pe-
KomeHaauuii ESCMID naum IDSA [21, 22].

Mbl npuaep:KMBaemca MHEHMA O TOM, YTO KpaHuanbHyto KT
MOXHO PacCMaTPMBaTb KaK CKPUHUHIOBbI METOZ, /19 BbIABNEHMA Na-
LIMeHTOB ¢ 6o/1ee BbICOKMM PUCKOM LiepebpasibHOM rpbiKM, MPU STOM
CTOWT YYMTbIBATb, YTO MEXKIKCNEPTHAA HAAEKHOCTb oueHKn KT npo-
TUBOMOKA3aHWUM K NtOMOaNbHOW NYHKLMM ABAAETCA YyMEPEHHO [23].
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DISCUSSION

Community-acquired bacterial meningitis requires emer-
gency medical care. Early diagnosis and treatment improve the
prognosis of the disease and reduce mortality. To diagnose men-
ingitis, a lumbar puncture is necessary to confirm the presence
of inflammatory changes in the cerebrospinal fluid, identify the
infectious agent, and prescribe appropriate antimicrobial therapy.

There is currently no consensus within the global scientific
community regarding the necessity of conducting a computer vi-
sualization (via CT scan or MRI) of the brain before performing a
LP. The available data supporting the requirement for imaging be-
fore this diagnostic procedure are very limited [13-15]. According
to literary sources, herniation of the brain occurs in approximate-
ly 5% of adult patients with acute bacterial meningitis, and in 30%
of these cases, it leads to death. There is no data available regard-
ing the pediatric population. Most authors recommend focusing
primarily on clinical symptoms, such as decreased consciousness
(especially to a level of 11 or lower on the Glasgow Coma Scale),
signs of cerebral edema (including changes in pupillary response
and respiratory rhythm disturbances), and seizure activity, rather
than solely relying on CT results [16-18].

According to the clinical guidelines for treating meningococ-
cal infections in Russia, CSF laboratory testing is mandatory in all
suspected cases of a generalized disease. This test is crucial for
determining the disease's etiology, selecting appropriate antibac-
terial therapy, and conducting differential diagnostics with other
CNS conditions, such as subarachnoid hemorrhage and encepha-
lopathy. A spinal puncture may only be performed if there are no
contraindications. These contraindications include: impaired con-
sciousness (a Glasgow Coma Scale score below 9); bradycardia or
hypertension; focal neurological deficits; seizures; hemodynamic
instability; abnormal pupillary light reflex; septic shock; progres-
sive hemorrhagic rash; coagulothaties; platelet count <100x10°%/I;
ongoing anticoagulant treatment; skin infection near or at the
site of LP needle insertion; respiratory failure. In complex cases,
it is recommended to perform ophthalmoscopy along with a fun-
dus examination to detect indirect signs of cerebral edema and
elevated intracranial pressure. Brain CT or MRI scans are optional
before this procedure.

The existing literature does not clarify whether CT signs of
intracranial hypertension impact the risk of herniation in patients.
For instance, 80% of patients diagnosed with bacterial meningitis
who later experienced herniation did not exhibit any CT signs of
increased ICP. There are no validated decision-making guidelines
for selectively conducting CT scans on individuals most likely to
have intracranial mass effects. Additionally, it has been noted that
conducting CT imaging may cause undesirable delays in initiating
antimicrobial therapy [19].

Some international guidelines, including those from the In-
fectious Disease Society of America (IDSA) and the European So-
ciety of Clinical Microbiology and Infectious Diseases (ESCMID),
recommend performing a brain CT scan before conducting an LP
in patients with suspected acute bacterial meningitis. However,
they also note that this practice can lead to delays in treatment,
which may worsen patient outcomes. Furthermore, evidence
suggests that a CT scan may not always be effective in diagnosing
brain herniation.

It is widely accepted that the risk of herniation during a LP
is negligible and should not deter the procedure. Before perform-
ing a LP, intracranial pressure should only be stabilized in patients



Kpamapv /1B ¢ consm. MeHuHIUT y pedénka c cuaapoMoM ApHoabaa-Kuapn

BECTHMK ABMILIEHHEBI
Tom 26 * No 4 * 2024

BK/IMHEHMe Mo3ra B 60/1bLLOE 3aTblIOYHOE OTBEPCTME CHUTAETCA
KpaiiHe peaKMm OCNOXKHeHWeM NtombasbHOW NyHKUMKU. Yalle Bcero
OHO BO3HWKAET NpU NPOBeAEeHUM AMArHOCTUYECKOW npoueaypbl na-
LUMEHTAM C BbIpaXKEHHbIM OTEKOM FO/I0OBHOTO MO3ra, Kak Mpasuo,
npv No3gHEM NOCTYN/IeHUM NaLMeHTa B CTaupoHap. B onmcbiBaemom
C/lyyae KAMHWMYECKMX MPU3HAKOB OTEKA MO3ra rnepes npoBeaeHUeM
MaHUMyAALMKM YCTaHOBAEHO He Bbiio. HanpoTus, obpaluanm Ha cebn
BHUMaHWeE CKyAHaA MeHUHrealbHas CUMNTOMATMKA, HU3Kasa CKOPOCTb
BbITEKaHMA CMMHHOMO3rOBOM MAKOCTU M3 UMb, YTO MO0 BbITb
KOCBEHHbIM MPU3HAKOM HapyLIEHWUs JIMKBOPOAMHAMMUKM B CUCTeMe
r0/I0BHOM-CMMHHOM MO3T U3-3a BPOXKAEHHON aHOMaNuu.

CTOUT NPeANoNOXKMUTb, YTO NPOBEAEHHAA MALMEHTY NOMbBaNb-
Has NyHKLMA MOr/a CNPOBOLMPOBaTL OC/NOMKHeHKe. MOMXKHO AymaTb O
TOM, 4TO, ec/v Bbl NpoLeaype NPeALWecTBOBasa KOMMbIOTEPHAN BU3Y-
ann3auusa roNoBHOMO MO3ra, BOSMOXHO, Y/an0Cb bl CBOEBPEMEHHO
YCTaHOBWTb Ha/IMYME CKPbITbIX BHYTPUYEPENHbBIX aHOMa/IUIA W, TEM Ca-
MbIM, 136€KaTb BKIMHEHMA CTBOMIA MO3Ta, BO3HUMKLLErO B pe3y/ibTaTe
3BaKyaLyyM CMMHHOMO3TOBOM KUAKOCTY.

3AKNIOYEHUE

Knunnyeckn BCAK He cuutaetcs abCcontoTHbIM NPOTUBOMOKa3a-
HUeM Ana nNpoBeseHVA NtoMbanbHOM NyHKUMKU. OfHAKO AMarHocTu-
yeckas npoueaypa y 3TUX NaLMeHTOB MOXET YCUAUTL AUCCOLIMALINGIO
KPaHWOCTMHANILHOTO A3BEHMA U yCyrybuTb HEBPONOTUYECKME CUM-
nToMbl. OTBETHAA PeaKLMA OpraHu3ma Ha JIOMOaNbHYI0 MyHKLMIO,
BEPOATHO, 3aBUCUT OT CTEMEHW OMNYLLEHWUA MUHAAMH MO3Xeyka U
KONMYECTBA BbIAENEHHON CMMHHOMO3TOBOM KMAKOCTU. HKu3Heyrpo-
KaloLLMeE COCTOAHMA, TaKMe Kak cybapaxHouaanbHOe KpoBOU3NMUAHUE
WAV THOVHBIN MEHUHTUT, Bcerga byayT BeCKMM onpasiaHWem B NoAb-
3y nposefeHnAa MaHunynauuu. B yctaHosneHHbix cnyvasx BCAK, se-
POATHO, CNeayeT NONbITaTbCA NPEABAPUTENBHO YAYYLLNTL BUAUMOCTb
KpaHuoBepTebpanbHOro nepexoaa ¢ NOMOLLLbIO METOA0B KOMMbIOTEP-
HOW BU3ya/n3aLmm, YTobbl ONpeaesuTb CTeNeHb CyXKeHWs 60/bLIoro
3aTbI/IOYHOrO OTBEPCTUA.

with known predisposing factors and a high risk of herniation. In
such cases, an urgent CT scan should be performed. If there are
no contraindications, a LP can be conducted [20]. The Swedish
recommendations advocate for an alternative approach to man-
aging patients with meningitis, which involves performing an ear-
ly LP without prior imaging. It has been suggested that this strat-
egy is linked to lower mortality rates and improved outcomes,
unlike those associated with compliance with the guidelines set
by ESCMID or IDSA [21, 22].

We believe that cranial CT can serve as a useful screening
tool to identify patients who are at a higher risk of cerebral herni-
ation. However, it is essential to note that the inter-rater reliabil-
ity for assessing contraindications to LP using CT scans is moder-
ate [23].

Brain herniation into the foramen magnum is an uncommon
complication of LP. This complication usually occurs during the
diagnostic procedure in patients with severe cerebral edema, of-
ten seen in late hospital admissions. In the case described, there
were no clinical signs of cerebral edema prior to the procedure.
Instead, the patient exhibited limited meningeal symptoms and
a slow flow rate of CSF through the spinal needle, which may in-
dicate a disruption of CSF circulation within the brain and spinal
cord, potentially due to a congenital anomaly.

It should be considered that the LP performed on this pa-
tient could have triggered the complication. Suppose a brain scan
using computer visualization had been conducted before the pro-
cedure. In that case, it might have been possible to identify hid-
den intracranial anomalies early on and, as a result, avoid brain
stem herniation caused by CSF drainage.

CONCLUSION

Clinically, ACM is not considered an absolute contraindica-
tion for performing a LP. However, this diagnostic procedure in
patients with ACM may lead to increased craniospinal pressure
dissociation and potentially worsen neurological symptoms.
The response to LP likely depends on the extent of the cerebel-
lar tonsil herniation and the volume of CSF drained during the
procedure. In life-threatening conditions such as subarachnoid
hemorrhage or purulent meningitis, the LP is still justified. For pa-
tients with established ACM, it may be beneficial to use imaging
techniques to visualize the craniovertebral junction prior to the
procedure. This approach can help determine the extent of the
narrowing of the subarachnoid space at the level of the foramen
magnum.
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