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MeTo bl HEMHBA3UBHOTIO MOHUTOPHHI'A BHYTPHUYECPCITIHOI'O JaBJICHUA

B.1. TOPBAYEB*, H.B. AMXOAETOBA

FBOY AMNO «MpKyTCKas rocyAapCTBEHHAs MEAMUMHCKAsA aKaAemMMsl MOCAEAMNAOMHOro obpa3soBaHusa», MpKyTck

Non-invasive monitoring of intracranial pressure
V.l. GORBACHEV, N.V. LIKHOLETOVA

Irkutsk State Medical Academy of Continuing Education, Irkutsk

B cTtatbe npeacTaBA€H aHAAM3 Pa3AMYHBIX METOAOB HEMHBA3MBHOTO KOHTPOASi BHyTpuuepenHoro aasaeHus (BHYA). HapyxHoe
BEHTPUKYASPHOE APEHMPOBAHUE NO-NPEXHEeMY OCTAeTCH «30A0TbiM CTAHAAPTOM» MOHUTOPUHIA B OTAEAEHUAX HEMpOpeaHUMaumy,
HO AQHHAs MaHMNYASLUMS HE BCEraa MOXeT ObiTb BbIMOAHMMA, BBUAY HaAMYMS NPOTMBONOKa3aHui AMOO M3-3a OTCYTCTBUS B
Ae4eOHOM yUpeXAEeHUHU HERPOXUPYPrUYecKoro oTaeAeHus. Takxke MMEeeTcs pUCK pa3BuTUS MHEKLMOHHBIX U reMopparmyeckmx
OCAOXHEeHM. B 3Tux ycaosusax Goablioe 3Hauvenue npuobpetaeT pa3paboTka cnocoboB HEMHBA3UBHOrO onpeaeaeHus BUA,
KOTOpble MO3BOAMAM Obl MPOBOAMTL Be3onacHoe M, Npu HeoOXOAMMOCTM, HEOAHOKpPATHOE M3MepeHue 3Toro napametpa. B
HacTosILEee BPEeMA AMAUPYIOLLEE MECTO 3aHUMAIOT Pa3AUYHBIE YABTPA3BYKOBbLIE M TEAEMETPUUECKUE MeTOAbL. Bonpoc o TouHocTH
MOAYYaEMBbIX AAHHBIX MPU HEMHBA3UBHBIX METOAAX OCTAETCA OTKPbITbIM U TpebyeT AaAbHEALIEro YTOUHEHUS.

KArouesbie caoBa: BHYTPHYEPENHOE AdBAEHHE, MOHHUTOPHHI, METOAbI HEMHBA3MBHOIO KOHTPOAS.

This manuscript presents an analysis of different intracranial pressure (ICP) non-invasive monitoring devices. External ventricular
drainage still remains a «gold standard» of neuromonitoring, but this manipulation can be not always feasible, because of contra-
indications or absence of neurosurgery in this hospital. Also there is a risk of development infections or hemorrhage. In these
conditions the great value is got by development of ways of non-invasive definition of VChD which would allow to carry out safe
and, if necessary, numerous measurement of this parameter. Now, the leading place is occupied by various ultrasonic and
telemetric methods. The question of accuracy of received data at non-invasive methods remains open and demands further
specification.

Key words: intracranial pressure, monitoring, methods of non-invasive control.




Korga cnepgyet ncnonb3oBaTb
HeMHBa3MBHble MeToabl oueHkn BY/]

. Npn npoTnBONOKa3aHUM K MHBA3UBHOMY
MOHUTOPUHIY

. [1Na copTUpPOBKM NPU MAaccoBOM MOCTYNSEeHUN
nocTpagaBLUmMx ¢ codeTaHHon UMT
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[nameTp 060MoYKKN 3pUTENBLHOIO HEpBA




OueHKka agnameTpa 0060nNo4KN
3PUTENbHOIo HEpBa

[NO3H - pnameTp 000roYkn 3pnTENBLHOIO HEPBA

ONSD - optic nerve sheath diameter




[TaTtodomnsmonormyeckoe obocHoBaHUE

SpuUTenbHLIN HEP
OBbornoYyka 3puTenbHOro Hepea







Critical Care 2008, 12:R114 (doi:10.1186/cc7006)

Research

Use of T2-weighted magnetic resonance imaging of the optic

nerve sheath to detect raised intracranial pressure
Thomas Geeraerts':2, Virginia FJ Newcombe!, Jonathan P Coles', Maria Giulia Abate!,

lain E Perkes', Peter JA Hutchinson3, Jo G Outtrim?, Dot A Chatfield! and David K Menon'
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Xopouwuasa koppenauuna mexagy ONSD and ICP
- ONSD > 5,82 mm ~ BeposiTHocTb BUI' B 90%
- ONSD < 5,82 mm ~ BeposaTHOCTb HopManbHoro BY/] B 90%
- ONSD < 5,3 mm ~ BeposaTHoCcTb HopMmarnbHoro BY B 100%



RESEARCH ARTICLE Open Access

Reproducibility and accuracy of optic nerve
sheath diameter assessment using ultrasound
compared to magnetic resonance imaging

Jochen Bauerle'™", Florian Schuchardt'’, Laure Schroeder', Karl Egger?, Matthias Weigel® and Andreas Harloff’

OntnmansHas rnybuHa
Y3U-ONSD 3MM

CooTBeTCTBME MeXay
MPT n Y3 - ONSD

R=0,72, p=0,002

Pasnnuna mexagy
metogamu MPT n Y3

-ONSD < 5%

Figure 1 Transbulbar sonography and MRI of the optic nerve sheath. (A) The eye bulb and the optic nerve are displayed by B-mode
sonography. The optic nerve sheath diameter was measured 3 and 5 mm behind the papilla (dotted arrow) in an axial plane showing the optic
nerve in its longitudinal course. Transverse (B) and sagital (C) T2-weighted TSE sequences were created to schedule coronal and orthogonal
HASTE sequences of the optic nerve sheath 3 mm (D) and 5 mm (E) behind the papilla.
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KT nccnenooBsaHume

. CTaHgapT - npu ocTpon uepebpanbHOM NaToNOrnm
(CAK, UMT, OHMK, BYK n ap.)
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e ot § Y i - o . F 8 ¥ \ E s X (] S f e — 1 ! > g i i R - < =1od | or i y T SR TR R Rt T T oW LA et e
L Syslii A AL B A 11 | 1 4 Pl =8 0 HAYA L 1’4 A R I Ll 2 Ea o [T Rl v ] . . b ’
- L1 JSEE . ok 4 H i LS WL_Ew] 1 S S R ] 13 ) A TR 2= L e o} i~ - < st AN WS ST L ol
“. w R b e b -xg-\- ) T AT : " . 7;‘_,,-.-»3,-4'_# e l‘.,‘? B S st P % 1T h'ﬂ:“.’*" = ‘>.’ R ﬁ_?lv’.ﬁi P} “‘7' B " It *“‘:j _.gj'l[",,-‘—t“:j-.}: ,L == I‘) AtAdE iU va .‘Y" i ¥ s = b ,}3—‘
U It ol et e L e DB =t el TRy S YU UG (g 116" e ¥ . Rad i Fa i am=g2] 3 v b fapl S22 be IRERE= S 2 Y a3 I IS U oot A LS by Aalss eas, Q el £ Y s
e 13— o s iy LS I ) (L o] y Tl ] > W B I e L T 1 Bt g = TR g & T e Rt e el o B e LS Y el h -y
e diie bt M el se e sl sl o il S Ry Ry ST 1 A VES F Rttt LS e Rt g el Lxhgientinzt GRS Sy W o e
i) (L b Pl ST e 2 Y1 oy Pl e TS r P L o b b T e | R Lo g et [ oy S et P T s (ATt I P e T e PO R TR AT ] = o { :
Y e ] (1 iR R o W TN b g e U B ST AT S g (ARl ) G o A S . S e RS 334 i




«KT-npusHakm» BHYyTPUYepenHoOu rmnepTeH3nm

OTcyTCTBME rpaHuLbl CEPOro U
oenoro BellecTBa

OtcytcTtBmne CArl



Kak gononHutenbHbin Kputepun - 1O3H

(AmameTp 00OMOoYKM 3PUTESNTBHOIO HEPBA)

Optic nerve sheath diameter

- Investigation -

Optic nerve sheath diameters in healthy adults measured

by computer tomography

Michael Vamnan’, Ramnr Aburita’, lncssa Bederman”

300 300poBbIX

"Hopma» OJO3H no KT
Ha pacCToAHUN 3 MM

5,17+/-1,34 mm
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Optic nerve sheath diameter on computed
tomography is correlated with simultaneously
measured intracranial pressure in patients
with severe traumatic brain injury

ICP(mmHg)

Intensive Care Med (2014) Mx1267-1274
DO 10100750 534-014-3392.7
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Hawwu AOdHHbI€ (TypkuH A.M. n coaBrT.)

IccnenoBaHo:

41 nocTtpagaswunn ¢ HMT

LLUKT > 9
BoapacTt >18 nert
0e3 BYI
ICP «Codman» napeHxXxnmaTo3HO :
CT «CereTom» B OPUT cBYr

[Tony4yeHo:

NO3H - vapkep nepeHeceHHon U
BepodaTHon BYIl

Koppenupyet ¢ BY/ (r=0,32, p<0,05)

[03H (Mm)

OO3H>6,35 ~ BYI: Se=93% / Sp=80%

(Ctatbsa nogrotoBneHa K nyénukauum)
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ULTRASONOGRAPHY DIAGNOSIS OF ELEVATED INTRACRANIAL
PRESSURE IN CHILDREN WITH CRITICAL ILLNESS
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Hamn nposeAeHo u3ayyeHue 0CoOeHHOCTeN NPUMEHEeHUS METOAMKM YALTPa3BYKOBOIr0 MCCAEAOBAHUS
3PUTEABHOrO HEpBa Yy AETeN C NOBbIWEHMEM BHYTpuuepenHoro AasaeHus (BYA) Ha done Kputmueckmx
COCTOSHMIA, 00yCAOBAEHHBIX MHBEKUNMOHHbIMK 3aboAeBanmsamu. AecsaTb NAUMEHTOB AETCKOro Bo3pacrta
C KPUTUHMECKMMU COCTOSIHMSIMKM 00CAGAOBaHbI Ha NOPTaTUBHOM annapare Mindray M7/M7T. BoissAaeHo, 4TO
AvameTp 0060A0UKM 3PUTEABHOrO HepBa y NaureHToB ObiA YBEAMYEH U BapbupoBaA oT 5,2 A0 6,8 MM, cpea-
HMA pasmep 5,8 10,5 MM. B AaabHerLWweMm, npu yayuyleHnm KAMHUYECKOro COCTOSIHUS, Y BCEX NaALUMEeHTOB
HabAIOAAAOCH YMEHbLLEHUE AMAMEeTpa AMCKA 3PUTEAbHOro HepBa B cpeaHem Ha 5,2 +0,2 mm. [Npumerenue
NOPTATUBHOIO YALTPA3BYKOBOro annapara y AeTten ¢ nosbiwenuem BYA Ha doHe KpUTUUeCKoro coctos-
HUSi, 0O0YCAOBAEHHOIrO MHMEKUMOHHbIMK 3ab0AeBaHMSIMM MHDOPMATUBHO; NOAyMaeMble NapameTpbl OTAU-
YaKOTCH YCTOMUMBOCTBIO M KOPPEAMPYIOT C TeueHreM 3aboaeBanus. MOXHO pPeKOMEHAOBaTL MaKCUMAAbHO
WKMPOKOE BHEAPEHUE METOAMKM YALTPA3BYKOBOro nccaeaosanus (Y3W) 3puTeAbHbiX HEPBOB B neAnaTpm-

YECKOM NpakTuke. AAs NEPBUYHOM OLEHKM U CKPMHUHIOBOIrO MCCAEAOBaHMUS 1 obecneyeHns AOAXKHOM one-
PATUBHOCTU B KPUTUHECKUX CUTYaUMAX MOrYT NPUMEHATLCS NOPTaTMBHLIE annapartbl, obAasalowme AocTa-
TOUHbIM TEXHUYECKMM COBEPLLIEHCTBOM U YAOOHbIE B NPUMEHEHUMN.




COBMECTHbIN NPOEKT C
HUW Oyuanosckoro (Kpaeasi 6-ua r. KpacHogap)

LIENb:

CpaBHUTb HEMHBA3WHbLIN N MHBA3UBHbIU MeTOAbI n3mepeHua BY]]




MeTtoauka namepenusa (JO3H)

JlnHenHbin aatymkom 3-11 Mlu

[TonoxeHue: BepxHe-

nareparibHoe Nnpm COMKHYTbIX
BEKaAX

HanpaerneHue: KayganbHo-
MeaunanbHoe

IamepeHue: TpexkpaTHO C
kKaxkgon ctopoHbl (OD and OS)

Neurocrit Care (2011) 15:506-515



MeTtoauka namepeHua (AO3H)

U3mepeHune OO3H:
Ha PAcCTOAHUN 3 MM
OT 3aJHEWN CTEHKU

rnasHoro sbnoka




MaTtepunansl

16 nocTtpapgaBwux ¢ YMT (LLUKI< 8 6anno.)

BoapacTt: 32+/-14 net

Cpoku rocnutanmsaumm < 24 yaca: megmnana 11,8 [6,5; 18]
Bua noBpexaeHusi/ coyetTaHHOCTb

- oTkpbiTagd UMT 13 (81%) nocTpagasLUmnX

- co4vetaHHada YUMT 10 (63%) nocTpagaBLUnX




1. Pe3synbrarthl

[MpoBepeHo:

Koppenauna mexay JO3H n napeHxumarosHbim BYL

82 0O4HOBpPEMEHHbIX MAKC-ONDS:BYL": y = -15,0702 + 5,3194%;
r=0,5995; p = 0,00000; F = 0,35%4

ceaHca n3MepeHus
BY- JO3H
[Mlony4eHo:

R=0,59, p<0,01; R%=0,35

50 55 6,0 6,5 7,0 15 8,0
Onamerp o6onoyku sputenb Horo Hepea (JO3H) (B mm)




2. Pesynbtar

BY[ >20 mm pT.CcT. ObINO B 63
(77%) ceaHcax ogHOBPEMEHHOM
oueHkn BY/

[Tpn BUI' JO3H Obin BbIlWeE, YeM
npu




[Tpobnema

Bonblias BapnabunbHOCTb, Kak guamMmeTpa 3pUTENbHOro
HepBa, Tak U AnameTpa 000sI04KN




PacuetHbin nuHoekc ONSD-CT
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Initial evaluation of the intracranial pressure in cases of traumatic brain
injury without hemorrhage

Inessa Bekerman =, Tal Sigal *, tzhak Kimiagar ”, Michael Vaiman -~







Tpu cocTaBnaowme oueHkn naumeHta B NICU

KnnHnKo-HeBponornyeckagd
oLeHKa







[lodemy BaXHO oLeHMBaTb ANAMETD,
CUMMETPUIO N PEAaKTUBHOCTb 3payKoB

1. [lporHoctnyeckmn nokasartens ncxoaa npu taxenonm UMT

2. Mapkep gmcnokauMoHHbIX HapyLUeHNN




JOURNAL OF NEUROTRAUMA

PekomeHpaumm BlF bt

AHN30Kapua — pasnninsa guametpa > 1 Mm
PaclunpeHHbIMU CHUTAIOTCA 3padvkm > 4 MM

ApTepunanbHaga rmnoTeH3US N TMNOKCEMUSA AOIHKHbI
ObITb YCTPaHEeHbl 4O MOMEHTA OLEHKU hoTopeakLmnn

Cnenyet uckno4vaTtb TpaBMy opouThl
[loBTOpHasA oLleHKka oTopeaKkLUnn OoJKHa

NpPOoBOAUTBLCA MNOCJie yaaJieHNA BHYTPNYEPETHbIX
remMmatom



PARASYMPATHETIC DIRECT PATHWAY

Optic tract
(contralateral)

ApdDepPEHTHLIN U
adopepEHTHbIN NYTH
3payvykoBOro pediriekca

Pretectal nucleus
(contralateral)

Short ciliary n. to
Iris constrictor m.

Pen light

Oculomotor n”
(CN-I11)



[Tpobnemsbl

1. OTcyTCcTBME CTaHOApPTM3aLMM METOOA OLIEHKM

doTopeakumnmn 1 pasmepa 3padka

2. OTtcyTcTBME 00BEKTUBU3ALMU U3MEPEHUA (LMAPOBLIE

3Ha4YEeHUA




PeweHue ana NICU

[Tynunnometp NPI-200

MHpaKkpacHaa umdpoBas Bugeokamepa

CTtaHOapTn3npoBaHHbIN CBETOBOU CTUMYIT
dukcnpoBaHHOE paccTosAHUE
[lpocTOTa Ucnonb3oBaHUA (2 Cek)

[lopTaTUBHOCTbL
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Pa3paboTka KoHuenumm
NPI

HI/IBeJ'IVIpOBaTb BITMAHUE Ce€OaTUBHBLIX MpenapartoB HAa Ka4e€CTBO

OLEHKW




KoHuenuua NPI

| |Right |Left | Diff
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BrnnaHne megnkameHToB Ha NP1

OnuaTbl He BNUSIOT

MwnopenakcaHThbl He BIUSIIOT




Tpu cocTaBnaowme oueHkn naumeHta B NICU

KnnHuKo-HeBponormyeckas
oLeHKa




Pupillary reactivit)
. 5*""‘ . x'ﬁ"'-'-, ‘Q
pressure: The infroduc

Jett W. Chen'!, Zoe ]J. Gombart?, Shana Rogers’, Stuart K. Gardiner*, Sandy Cecil’, Ross M. Bullock®
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“Pupillomtr NeurOptics”

Peaynerar: NPl < 3 npegliectsyet pocty BY/ (cp. 3a 15,9 yacos)
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[loTeHUMan MOHUTOPUHTA
dooTopeakymm (NynnniIomMeTpumn)

1.  HdononHuTtenbHas onuna HEMPOMOHUTOPUHTA

2. CypporartHbiv rnokasatenb B4/

3.  OueHka ANCIOKaLMOHHbIX HapYLLUEeHUIA




KoHuenT HenHBa3nBHOU oueHkn BY/
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BmMmecTo 3aknoyeHns

v Hukakon metoa He 3aMEeHUT MHBA3UBHOIO

N3MEPEHNS BHTYPUYEPENHOIO AaBNeHUS







