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Bac — muiwinik runepTeH3ns kesinge runepocMonsaprbl npenapaTrapibl KeKTamblpra eHrisy anfallkbl
TepanusHblH 6ipi 6onbin Tabeinagpl. bipak KaxeTTi npenapatTap MeH onapabl eHri3y ongapbl OCbl KyHre
[OeNiH kenTereH gay-gamannapgbl TybliHAbIpagsl. byn makanaga ayblp 6ac-mu xxapakatbl kesiHgeri 6ac-
MUILWLINIK rTMNepTEeH3NACBIHbIH, TMNEPOCMONAPIbl Tepanuschbl Xannbl 3epTTeyaiH XXyneni Typae xapuvsana-
HbIMbIH YCbIHaMbI3.
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rojoBHOTO Mo3ra [ 1, 2, 3] Obl1a yCIEIIHO ONPOBEPrHYTa B JICUCHUU BHYTPUUCPEITHOW THUIEPTEH3UH U TPHDKEBBIX CHH-

(bynnamentanbHo# pabotoit Weed L. u McKibben P.S.  npomoB. OjiHako onTHMalbHBIC TIPENaparhl, UX ONTHMAJIBHBIC
[4]. B ombITe OBUTH MPOAEMOHCTPUPOBAHBI PE3KHE M3MEHE-  JTO3UPOBKH, METOJIBI BBEJICHUSI M TOUHBIC MEXaHH3MbI JICHCTBUS
HHsL 00bEMa TOJOBHOTO MO3ra B PE3y/bTare BHYTPUBEHHOTO  OCTAOTCS HESICHBIMH H IPOJOJDKAFOT UCCIICIOBATHCSL.
BBEJICHUS THIEPTOHMYSCKUX HJIM THIIOTOHHYECKHX COJICBBIX Heanb padoThI 3aKITI0YAETCS B MPOBEJCHUU CHCTEMATH-
pactBopoB. C TOro BpeMeHH BHYTPHBCHHOC BBEICHHE I'MIEP-  YECKOIO aHajinM3a IyONMKaluil 0 JaHHOW TeMe, CpaBHEHHUE

B Havasie XX BeKa JJaBHsIsl TCOPHS O TIOCTOSIHHOM 00bEME  OCMOJISIPHBIX MPENapaToB CTAJI0 OJHUM U3 KIIFOUEBBIX METOJIOB
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3¢ PEeKTOB, UCXO/IOB, CMEPTHOCTH U YKCJIa JIHEH NpeObIBaHNUS B
OT/ICJICHUU HHTCHCHBHOM TEPAIIMH [IPU HCIIOIb30BAHUH TUIIED-
OCMOJISIPHOM Tepanuu.

MATEPUAJ U METO/bI

Hamu mpoBelieH cucTeMaTnyecKuii 0030p myOnuKaIuid,
HanpasineHHbIX Ha Tepanuio BUJI. Ilouck ocymecTBusmics B
Cochrane Library, PubMed 1o kitoueBbIM ¢I0BaM JJIsl JAHHOM
Tembl. Tak ke ObLIM MPUMEHEHBI JOTIOJHUTEIbHBIC (DUIBTPHI.
Kpurepusimu BKIIIOUEHHS SBIISIIMC: JIFOIU B3POCIIBIC; YEPEITHO-
mo3srosas TpasMa; LIIKI or 3 go §; N>25; runepocmonspHas
Tepanusi; MaHHUTOJ; F'MIEPTOHUYECKUN COJIEBOIl pacTBoOp;
ucxon tepanuu. Bee nmoaxoasiue myOnuKalud pacCMOTPEHBI
otHocuTenbHO Kitacca 1oka3aTenbHOCTH.

PE3VYJIBTATBI 1 OBCYXXJIEHUE

B Hacrosiiiee Bpemst B KaueCTBE TUIIEPOCMOISIPHBIX areHTOB
Yalie BCEro UCIMob3yoT MaHHUTON U 2-3% runepToHnYeCKUi
coneBoit pactBop (I'CP). OHu 001aiar0T CXOAHBIMU MeEXa-
HU3MaMH{ B CHIDKEHMHM roBbllieHHoro BUJ[ myrem cosmanus
OCMOTHYECKOTO I'paJINCHTa Yepe3 reMarodHIedaTndecKui
Gapbep, 4TO MPUBOAUT K CABUTY KUIAKOCTH U3 MEKKIETOYHOTO
MPOCTPAHCTBA B MUKpPOLUPKyIAuuio [5, 6, 7] Hemennennoe
cHwkeHnne BU/I, BeposTHO, CBA3aHO C yBEJIMYEHUEM Cepiied-
HOTO BBIOpOCA M YJIY4YIICHHEM JaMHUHAPHOI'O KPOBOTOKA B
KanuuIsgpax IyTeM BO3/EHCTBUS Ha PEOJIOTUIO SPUTPOLIUTOB,
JICTUIPATALIMIO YHIOTEIHATIBHBIX KJICTOK U CHU)KEHHE BS3KOCTH
KpPOBHU. DTOT MPOLECC 3aHUMAET HECKOJIBKO MUHYT U JUTUTCS J10
HECKOJIbKHX Yacos [8, 9, 10].

I'CP 1 MaHHHTON OBLIM HCIIOJIB30BAHBI B HECKOJIBKUX
HaOJIOICHUAX U HEPAHAOMHU3MPOBAHHBIX MCCIICJOBAHHSIX C
nenbio cHkeHus BUJl u ynydnieHus: GU3HOI0TUH MO3TOBOTO
KpoBooOpamienus. B nmpocnexrusHoM uccnenoanuu Hirtl et
al. [11] mokazaHo, uto 7,5% I'CP cHwwkan BUJl n noBsIman
uepedpansHoe nepdysnonnoe aasienue (LI1]]) y nanuenTo
¢ Tsoxenoil YUMT. HeckonbKko Ipyrux ncciae10BaHUl Takxke Ipo-
nemoHcTpuposany, yto I'CP cauxaer BU/I, xorna oH ncnosnb3y-
€TCs1 B KAUECTBE areHTa epBOM JINHUY WIN y anueHTos ¢ BU/l,
PE3UCTEHTHBIM K MAHHUTOITY C JOTIOJTHUTEIILHBIM YBETHYCHUEM
TIIT/T u okcurenarmu mo3ra. I'CP oka3bIBaeT 60Jiee BBIPaKEHHOE
u OoJiee MPOJOIDKUTEIBHOE JIeiiCTBIE Ha moBblieHHOe BU/JL,
4eM MaHHHTOII, U He BhI3bIBaeT “puxomrera” BUJ [12, 13, 14,
15]. D10 mpUBOZUT K OBICTPOMY U YCTOHYMBOMY CHIKECHHIO
MOBBILIEHHOT0 ypoBHS BU/, pe3uCTEeHTHOTO K APYTUM METOIaM
neuenus 16, 17]. Enunnunsie 1o3e1 23,4% I'CP MoryT ymeHs-
1aTh TPAHCTEHTOPHAJIBHYIO IPBIKY M YIydIlIaTh MO3TOBOM
kpoBoTok, LIITJ] 1 okcurenanuio mosra [ 18]. ManHuTOM TakKe
yBenuuuBaet LIIT/] u Mmo3roBoii kpoBoTOK, yMeHbLuaeT BU/I, HO
B MCHBILICH CTENCHU, U 3T AP ()EKTHI HE CBA3aHBI C YBEITMYCHUEM
OKCHUTeHAIINH TOJIOBHOTO Mo3ra [19, 20].

KoHkpeTHbIe 00CTOSATELCTBA MOTYT MOOYKAATh K BEIOOPY
Toro uiay uHoro arenta. ['CP u MaHHUTON MOTYT BBI3BATh pa3-
nuyHble HeOnaronpusTHeie 3G dextsr, 'CP MoxeT mpuBecTH K
neperpys3Kke 00beMOoM, CEPICUHON H/UITH MOYSIHON HEI0CTATOU-
HOCTH, KOTJIa YPOBEHb HATPHS B CHIBOPOTKE 3aMETHO IOBBIIIICH.
Tak xe npumenenue I'CP MoxxeT ObITh OIaCHBIM Y MAIEHTOB
¢ runoHarpuemue [21]. AHaJIOTMYHBIM 00pa30M MaHHHUTOJ
MOXET BbI3bIBAaTh IOYEYHYIO HEJAOCTATOYHOCTb B PE3yJbTaTe
OoCaXkJIeHus B KaHajblax [22, 23, 24]. XoTs MaHHUTOJI MOKHO

UCIIOJIB30BATh B KAUECTBE NIpenapara MHTCHCUBHOM TepanuH, ero
MOYETOHHBIH (P PEKT HexwKeTaTeeH y MAIMEHTOB C THIIOTSH3H-
eif, o3ToMy He0OX0AMMO 00paTUTh BHUMAaHUE Ha BOCIIONHEHUE
BHYTpHCOCYIUCTON xuakoctu [25, 26, 27]. 'CP u manHuTON
TaK)Ke UMEIOT POTUBOBOCTANUTEIbHBIC A dekTr [11, 28].

BxittoyeHHOE B paboOTy pETPOCHEKTUBHOE HCCIIEAOBAHUE
Knacca 2 ObLI10 MPOBEACHO € MCHOJIB30BaHUEM 0a3bl JIaHHBIX
or «Brain Trauma Foundation TBI-trac®», cobpantoii u3 22
TPaBMATOJIOTMIECKUX LIEHTPOB, PACIIOJIOKEHHBIX B Tate Hblo-
Mopk, CIIA. Onuo uccrenoBanue Kinacca 3 mpoBomuaock B
JIBYX YHUBEPCUTETCKHX OosibHHuax Bo ®Ppanuuu n Mspaune
[23], a npyroe B omHoM 1ieHTpe BO Dpanmuu [24].

Mangat et al. y 24 mauuenrtos, kotopsle nomydanu I'CP,
CpaBHUBaeMblIe ¢ 48 marreHTaMu, NoIy4aBIIMMI MaHHUTOIL. B
HCCIIEI0BAaHUH HE PACCMATPUBAIUCH KOHKPETHBIC METObI JIeue-
Hust. OO0IIee KOJMYEeCTBO MAMEHTOB B TAHHOM HCCIICIOBAHUH
6bU10 HEOOMBIIMM. OJHAKO, TIO CPABHEHHUIO C IPYTUMH HCCIIe-
JIOBaHHSIMH, 9TO camast OOJIbIIast TPYyIIa MalMeHTOB, N3y YeHHBIX
Jo cux mnop, rae cpasHuBaercs dpdext I'CP u mannuTONIa HAa
mmenenne BY /I mocire tsoxenoit YUMT. BeiOpannbie cyObeKThI
Ha IPOTSHKEHUHU BCETO JICYSHUS TTOy4all TONBKO OJUH IHIIep-
OCMOTHYECKHIA areHT, a BCE MAallUeHThI, KPOME OTHOTO B TPYyIIIIE
I'CP, nonyuanu 3% NaCl. I'mnepocmonsipaast Tepanusi Oblia
TUTpOBaHa 110 KoHTpomo BU/I, a ocmonsipHblie min 00beMHbIe
COOOpPa)KEHNUS HE UCTIONb30BAIUCE IS O3UPOBAHUSL.

AHanu3 rpynmn npoxoJuil OTHOCHUTENIbHO LIKAJIBI KOM
I'mazro (ILIKI'), rumoTOHMU M PEAKTUBHOCTU 3padykoB. OOmue
pe3yibTaThl 3aKiIodatoTes B ToM, 4ro I'CP moxer ObITh Oonee
9 PEKTHBHBIM, YeM MaHHMTOII, [IPU CHUIKECHUU BHYTpUYEpPEI-
HOTO JIaBJICHUs], OIHAKO OTCYTCTBYET pa3HHLA B CMEPTHOCTH 3a
kopotkuil nepuon. Kymynstusaeie ocmotuueckue 103s1 ['CP u
MaHHHUTOJa OBUTH BBIYHCICHBI U CPAaBHEHBI B 00SHX IpyIIax —
MeIMaHHbIe KyMYJISITUBHBIE 103bI CTATUCTUYECKH HE OTINYAIINCD
Mesxay apyms rpynmnamu [29, 30]. 'CP u MaHHUTON OKa3bIBAIOT
MPOTHUBOMOJIOKHOE BIMSIHIE HA OObEMHBIN BOJIEMHUUECKUH CTa-
tyc; 'CP BbI3bIBaET yBEINUEHHE 00BEMA, @ MAHHUTOJI BBI3bIBACT
muypes. Takum 006pa3zoM, SKBUMOJISIPHBIE 1036l MOT'YT HE HMETh
9KBUBAIECHTHBIX d(pexToB npu cHrbkeHnu BU/L, mockoibky ['CP
YBEIMUYMBAET KyMy/aTuBHOE cHIkeHue BU/ co cpenneit kymy-
JIITHBHOM 7103011, aHAJIOTHYHON CyMMe MaHHUTOMA [22].

ITpu cpaBHEHNN METOAOB HO3UPOBaHUS (OOIIOC TPOTUB HE-
npepbIBHON HH(DY31H) OBLIO MOKA3aHO, YTO Y NEHATPHYCSCKUX
6onbHBIX HCIIONb30BaHUe HenpepbIBHON nH(Y3nu I'CP cHkaer
BY/JI [31, 32]. VY B3pocubix Obu1a ccnenoBana repanust B4/l ¢
ucnosb3oBanueM Oomtoca [33]. Takum 00pazom, 1ist B3pOCIbIX
BBIBOJIBI MOTYT OBITh IIPHMEHEHBI TOJIBKO JUISl UCIIOIb30BAHUS
6omocHoi Tepanuu ['CP [22, 34].

[Ipu npuMeHEeHHH TUIEepOCMOIISIPHBIX PAacTBOPOB CMEPT-
HOCTbH uepe3 2 HeJIeH CyIIeCTBEHHO He pa3nndaercs. Haxox-
JICHHUE B OTAeIeHUU nHTeHcHBHOH Teparnuu (OUT) kopoue juis
rpynnsl I'CP [35], HO pa3Hulia He 3HaYUTENIbHASI B CPABHEHUU
2:1. Yucno 1HeW MOHMTOPHHIA BHYTPUYEPEITHOTO JaBIICHHS
(BY/) He paznuyaeTcs MEXAY IPyHNaMu, OQHAKO CMEPTHOCTD
B rpynme 0e3 MOHHTOPUHTa 3HAYHTEIHHO BBILIE B MEPBbIC
cyTku nociue tpaBmsbl [36, 37]. Kymynsatusnas 3arpyska BU/l,
ompezernsiemMast Kak KOJIMIeCcTBO AHeH ¢ moabemom BUJ[> 25 mm
PT.CT. B IIPOIIEHTAX OT OOIIETO KOJIMUYECTBA HAOIOAEMBbIX THEH,
Obuta 3HaunTeNbHO Hipke B rpynme ['CP (15,2+19,9% npotus
36,5+£30,9%, p=0,003, I'CP npotus manuuTONa). ExxennHeBHAs
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3arpy3ka BU/I (wackl/nens npu BUJ> 25 MM pT.cT.) Taroke Oblia
3HaunTenbHo Huke B rpynne I'CP (0,3 + 0,6 nporus 1,3+1,3
yaca/nenb, p=0,001, ['CP nporuB manuurona) [21].

Onno HoBoe Hebombiioe PKU Kiacca 3 cpaBauBaiio ['CP
¢ MaHHUTONIOM [23]. B 3TOM HcCenoBannu He ObLIO BBISIBICHO
KaKuX-JTM00 CYNIeCTBEHHBIX PA3JIMYHil HU B CPEIHEM BPEMEHH
noseienHoro BU/I, vu B mikane ucxonos [masro (NI uepes
6 mecsieB. Bropoe Hebonpmoe PKU Kiacca 3 cpaBHuBaio
JIAKTAT HAaTPHs ¢ MaHHUTOJIOM — BU /I ObLIIO 3HAUMTEIBHO HIKE
y ManeHTOB, MOJyYaBIIUX JIAKTaT HaTpus [24].

Hamu ncrnonb30BaHbI pe3yabTaThl aHAIM3a TPEX HCCIIEA0Ba-
uuii Kitacea 3 u3 3-ro usnanus Guidelines for Management of
Severe TBI, B kotopsix mpoBoauiocs cpasHenue ['CP ¢ ¢puzno-
noruueckuM pactBopoM [34], I'CP ¢ nakrarom Punrepa [38] u
MaHHHTOJ ¢ OapOoutypatamu [39]. Hu ogHo uccnenoBanue He
MIPEJOCTABUIIO JOCTAaTOYHBIX JIOKA3aTENIbCTB JJISi BBIBEJCHHUS
KaKUX-TH00 peKOMEHIALUH.
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TeHAEHIHS K 00J1ee HU3KOH 2-HeAeNbHOM CMEPTHOCTH B TPyIIIe
I'CP [40], xoTs 9Ta TeHISHIUsI HE ObUIA CTATUCTUYECKU 3HAYH-
Mmoii. [To cpaBHEeHHIO ¢ MaHHHUTONIOM, OomocHas Tepamnus ['CP
obecrieunBata 3HAYUTENHHO OOJbIIEeE CHIKEHHE KyMYJISITHBHO-
ro Oydepa xonedanuit BU/I, n3mepsieMoro Kak mpoLEHT JHEH
BHyTpHUUYepenHoi runepreHsuu. Mcnons3zoanue I'CP Takxe
ObUIO CBS3aHO CO 3HAYUTEILHBIM CHIDKCHHEM €KeIHEBHOTO
ypoBHs noBbiteHus BUJ{ u menbimM konmmuectBoM queit OUT.
2-HezieNIbHbIE TIOKA3aTeNId CMEPTHOCTH He ObIIIM CTaTUCTHYECKU
pa3nuuHbl B 1BYX rpynnax. Coxpamenue yucna aneii OUT
BMECTE C MEHBIIUMH TPEOOBAHUSIMHU K aIMHHUCTPUPOBAHUIO
CBHJIETEIHCTBYET O TOM, 4T0 ['CP MOKeT OBITh IPEATIOUTHTEb-
HBIM ar€HTOM IIPU THIIEPOCMOISPHON TEeparnu.

Ilpo3paunocme uccnedoeanusn

Hccneoosanue ne umeno cnoucopckoti noooepicku. Aemopwi
Hecym NOIHYI0 OMBEEMCIEEHHOCHb 3d NPE0OCMAasieHUe OKOH-
YamenbHoU 6epcuu PYKORUCU 6 Neansp.

Jlexnapayusn o ghunancosvix u opyeux 63aumMoOmMHOUIEHUAX

Bce asmopul npunumanu yuacmue 6 pazpabomke KoHyenyuu
cmamuu u Hanucanuu pykonucu. OKOHUAMeNbHAs BePCUs PYKO-
nucu ovlia 0006pena ecemu agmopamu. Aemopwl He noryyaiu
20HOpap 3a cmamuio.

Konghnuxm unmepecos

Asmoput 3aa6na10m 06 omcymcmeuu KOHGIUKmMa uHmepeco.

REFERENCES

1 Monro A. Observations on the Structure and Function of the
Nervous System Gale ECCO, Print Editions, Edinburgh; 2010.
P. 240

2 Kellie G. Appearances observed in the dissection of two
individuals; death from cold and congestion of the brain. Trans
Med Chir Sci Edinburgh. 1824;1:84-169

3 Sakuta M. One hundred books which built up neurology
(29)-John Abercrombie "Pathological and practical researches
on diseases of the brain and spinal cord" (1828). Brain Nerve.
2009;61(5):618-9. Japanese. PubMed PMID: 19514525.

4 Weed L, McKibben PS. Experimental alteration of brain bulk.
Am J Physiol. 1919;48:531-58

5 Berger S, Schiirer L, Hértl R, et al. Reduction of post-traumatic
intracranial hypertension by hypertonic/hyperoncotic saline/dextran
and hypertonic mannitol. Neurosurgery. 1995;37:98-108. PMID:
8587698. DOI: 10.1227/00006123-199507000-00015

6 Nath F, Galbraith S. The effect of mannitol on cerebral white
matter water content. J Neurosurg. 1986;65:41-3. PMID: 3086519.
DOI: 10.3171/jns.1986.65.1.0041

7 Wisner DH, Schuster L, Quinn C. Hypertonic saline
resuscitation of head injury: effects on cerebral water content. J
Trauma. 1990;30:75-8. PMID: 2296070. DOI: 10.1097/00005373-
199001000-00011

8 Bratton SL, Chestnut RM, Ghajar J, et al. Guidelines for the
management of severe traumatic brain injury. II. Hyperosmolar
therapy. J Neurotrauma. 2007;24(1):4-20. PMID: 17511539. DOL:
10.1089/neu.2007.9994

9 Muizelaar JP, Wei EP, Kontos HA, Becker DP. Mannitol
causes compensatory cerebral vasoconstriction and vasodilation in
response to blood viscosity changes. J Neurosurg. 1983;59(5):822-8.
PMID: 6413661. DOI: 10.3171/jns.1983.59.5.0822

10 Muizelaar JP, Wei EP, Kontos HA, Becker DP. Cerebral

MEOUILIUHA (Anmatbl), Ned4 (190), 2018 !




BOMNPOCbI AHECTE3NOJIOTMYECKOW NPAKTUKM

10 Muizelaar J.P., Wei E.P., Kontos H.A., Becker D.P. Cerebral
blood flow is regulated by changes in blood pressure and in blood
viscosity alike // Stroke. — 1986. — Vol. 17(1). — P. 44-48. PMID:
3080824. DOI: 10.1161/01.STR.17.1.44

11 Hartl R., Ghajar J., Hochleuthner H. et al. Hypertonic/
hyperoncotic saline reliably reduces ICP in severely headinjured
patients with intracranial hypertension // Acta Neurochir Suppl. —
1997.—Vol. 70. —P. 126-129. PMID: 9416299. DOI: 10.1007/978-
3-7091-6837-0_39

12 Horn P., Miinch E., Vajkoczy P. et al: Hypertonic saline
solution for control of elevated intracranial pressure in patients
with exhausted response to mannitol and barbiturates // Neurol
Res. — 1999. — Vol. 21. — P. 758-764. PMID: 10596385. DOI:
10.1080/01616412.1999.11741010

13 Oddo M., Levine J.M., Frangos S. et al. Effect of mannitol
and hypertonic saline on cerebral oxygenation in patients with severe
traumatic brain injury and refractory intracranial hypertension // J Neurol
Neurosurg Psychiatry. —2009. — Vol. 80(8).—P. 916-920. Epub 2009 Mar
16. PubMed PMID: 19293171. DOI: 10.1136/jnnp.2008.156596.

14 Kerwin A.J., Schinco M.A., Tepas J.J. I1I. et al. The use of
23.4% hypertonic saline for the management of elevated intracranial
pressure in patients with severe traumatic brain injury: a pilot study
//'J Trauma. — 2009. — Vol. 67. — P. 277-282. PMID: 19667879.
DOI: 10.1097/TA.0b013e3181acc726

15 Ware M.L., Nemani V.M., Meeker M. et al. Effects 0f23.4%
sodium chloride solution in reducing intracranial pressure in patients
with traumatic brain injury: a preliminary study // Neurosurgery.
—2005. — Vol. 57. — P. 727-73. PMID: 16239885. DOI: 10.1093/
neurosurgery/57.4.727

16 Cottenceau V., Masson F., Mahamid E. et al. Comparison of
effects of equiosmolar doses of mannitol and hypertonic saline on
cerebral blood flow and metabolism in traumatic brain injury // J
Neurotrauma. —2011. - Vol. 28.—P.2003-2012. PMID: 21787184.
DOI: 10.1089/neu.2011.1929

17 Eskandari R., Filtz M.R., Davis G.E., Hoesch R.E. Effective
treatment of refractory intracranial hypertension after traumatic
brain injury with repeated boluses of 14.6% hypertonic saline //
Clinical article. J Neurosurg. — 2013. — Vol. 119. — P. 338-346.
PMID: 23706055. DOI: 10.3171/2013.4.JNS121541

18 Koenig M.A., Bryan M., Lewin J.L. III. et al. Reversal of
transtentorial herniation with hypertonic saline // Neurology. —2008.
— Vol. 70. — P. 1023-1029. PMID: 18272864. DOI: 10.1212/01.
wnl.0000304042.05557.60

19 Rockswold G.L., Solid C.A., Paredes-Andrade E. et
al. Hypertonic saline and its effect on intracranial pressure,
cerebral perfusion pressure, and brain tissue oxygen //
Neurosurgery. —2009. — Vol. 65. —P. 1035-1042. DOI: 10.1227/01.
NEU.0000359533.16214.04

20 Schatzmann C., Heissler H.E., Konig K. et al. Treatment of
elevated intracranial pressure by infusions of 10% saline in severely
head injured patients // Acta Neurochir Suppl. — 1998.—Vol. 71. —P.
31-33. PMID: 9779135. DOI: 10.1007/978-3-7091-6475-4 9

21 Carney N., Totten A.M., O'Reilly C. et al. Guidelines for
the Management of Severe Traumatic Brain Injury, Fourth Edition
// Neurosurgery. — 2017. — Vol. 80(1). — P. 6-15. PubMed PMID:
27654000. DOI: 10.1227/NEU.0000000000001432.

22 Mangat H.S., Chiu Y.L., Gerber L.M. et al. Hypertonic saline
reduces cumulative and daily intracranial pressure burdens after
severe traumatic brain injury // J Neurosurg. —2015. — Vol. 122(1). -
P.202-210. Erratum in: J Neurosurg. 2016 Jan;124(1):277. PubMed
PMID: 25380107. DOI: 10.3171/2014.10.JNS132545.

blood flow is regulated by changes in blood pressure and in blood
viscosity alike. Stroke. 1986;17(1):44-8. PMID: 3080824. DOI:
10.1161/01.STR.17.1.44

11 Hértl R, Ghajar J, Hochleuthner H, et al. Hypertonic/
hyperoncotic saline reliably reduces ICP in severely headinjured
patients with intracranial hypertension. Acta Neurochir Suppl.
1997;70:126-9. PMID: 9416299. DOI: 10.1007/978-3-7091-
6837-0_39

12 Horn P, Miinch E, Vajkoczy P, et al. Hypertonic saline solution
for control of elevated intracranial pressure in patients with exhausted
response to mannitol and barbiturates. Neurol Res. 1999;21:758—64.
PMID: 10596385. DOI: 10.1080/01616412.1999.11741010

13 Oddo M, Levine JM, Frangos S, et al. Effect of mannitol and
hypertonic saline on cerebral oxygenation in patients with severe
traumatic brain injury and refractory intracranial hypertension. J
Neurol Neurosurg Psychiatry. 2009;80(8):916-20. Epub 2009 Mar
16. PubMed PMID: 19293171. DOI: 10.1136/jnnp.2008.156596.

14 Kerwin AJ, Schinco MA, Tepas JJ 111, et al. The use of
23.4% hypertonic saline for the management of elevated intracranial
pressure in patients with severe traumatic brain injury: a pilot study.
J Trauma. 2009;67:277-82. PMID: 19667879. DOI: 10.1097/
TA.0b013e3181acc726

15 Ware ML, Nemani VM, Meeker M, et al. Effects of
23.4% sodium chloride solution in reducing intracranial pressure
in patients with traumatic brain injury: a preliminary study.
Neurosurgery. 2005;57:727-73. PMID: 16239885. DOI: 10.1093/
neurosurgery/57.4.727

16 Cottenceau V, Masson F, Mahamid E, et al. Comparison of
effects of equiosmolar doses of mannitol and hypertonic saline on
cerebral blood flow and metabolism in traumatic brain injury. J
Neurotrauma. 2011;28:2003—12. PMID: 21787184. DOI: 10.1089/
neu.2011.1929

17 Eskandari R, Filtz MR, Davis GE, Hoesch RE. Effective
treatment of refractory intracranial hypertension after traumatic
brain injury with repeated boluses of 14.6% hypertonic saline.
Clinical article. J Neurosurg. 2013;119:338—46. PMID: 23706055.
DOI: 10.3171/2013.4.JNS121541

18 Koenig MA, Bryan M, Lewin JL III, et al. Reversal of
transtentorial herniation with hypertonic saline. Neurology.
2008;70:1023-9. PMID: 18272864. DOI: 10.1212/01.
wnl.0000304042.05557.60

19 Rockswold GL, Solid CA, Paredes-Andrade E, et al.
Hypertonic saline and its effect on intracranial pressure, cerebral
perfusion pressure, and brain tissue oxygen. Neurosurgery.
2009;65:1035-42. DOI: 10.1227/01.NEU.0000359533.16214.04

20 Schatzmann C, Heissler HE, Konig K, et al. Treatment of
elevated intracranial pressure by infusions of 10% saline in severely
head injured patients. Acta Neurochir Suppl. 1998;71:31-3. PMID:
9779135. DOI: 10.1007/978-3-7091-6475-4 9

21 Carney N, Totten AM, O'Reilly C, et al. Guidelines for the
Management of Severe Traumatic Brain Injury, Fourth Edition.
Neurosurgery. 2017;80(1):6-15. PubMed PMID: 27654000. DOI:
10.1227/NEU.0000000000001432.

22 Mangat HS, Chiu YL, Gerber LM, et al. Hypertonic saline
reduces cumulative and daily intracranial pressure burdens after
severe traumatic brain injury. J Neurosurg. 2015;122(1):202-210.
Erratum in: J Neurosurg. 2016 Jan;124(1):277. PubMed PMID:
25380107. DOI: 10.3171/2014.10.JNS132545.

23 Cottenceau V, Masson F, Mahamid E, et al. Comparison
of effects of equiosmolar doses of mannitol and hypertonic saline
on cerebral blood flow and metabolism in traumatic brain injury.

B “EDICINE (AImaty), Ne4 (190), 2018




BONPOCbI AHECTE3NOJIOTMYECKON NMPAKTUKM

23 Cottenceau V., Masson F., Mahamid E. et al. Comparison
of effects of equiosmolar doses of mannitol and hypertonic saline
on cerebral blood flow and metabolism in traumatic brain injury
//'J Neurotrauma. — 2011. — Vol. 28(10). — P. 2003-2012. PMID:
21787184. DOI: 10.1089/neu.2011.1929

24 Ichai C., Armando G., Orban J.C. et al. Sodium lactate
versus mannitol in the treatment of intracranial hypertensive
episodes in severe traumatic brain-injured patients // Intensive Care
Med. —2009. — Vol. 35(3). — P. 471-479. PMID: 18807008. PMID:
18807008 DOI: 10.1007/s00134-008-1283-5

25 The Brain Trauma Foundation. The American Association
of Neurological Surgeons. The Joint Section on Neurotrauma
and Critical Care. Use of mannitol // J Neurotrauma. — 2000.
— Vol. 17(6-7). — P. 521-525. PMID: 10937895. DOI: 10.1089/
neu.2000.17.521

26 Battison C., Andrews P.J., Graham C., Petty T. Randomized,
controlled trial on the effect of a 20% mannitol solution and a 7.5%
saline/6% dextran solution on increased intracranial pressure after
brain injury // Crit Care Med. — 2005. — Vol. 33. — P. 196-202.
PMID: 15644669. DOI: 10.1097/01.CCM.0000150269.65485.A6

27 Francony G., Fauvage B., Falcon D. et al. Equimolar doses
of mannitol and hypertonic saline in the treatment of increased
intracranial pressure // Crit Care Med. — 2008. — Vol. 36. — P. 795~
800. PMID: 18209674. DOI: 10.1097/CCM.0B013E3181643B41

28 Marks J.A., Li S., Gong W., Sanati P., Eisenstadt R.,
Sims C. et al. Similar effects of hypertonic saline and mannitol
on the inflammation of the blood-brain barrier microcirculation
after brain injury in a mouse model // J Trauma Acute Care Surg.
—2012.—Vol. 73. - P. 351-357. PMID: 22846939. DOI: 10.1097/
TA.0b013e318259276

29 Kahraman S., Dutton R.P., Hu P. et al. Automated
measurement of “pressure times time dose” of intracranial
hypertension best predicts outcome after severe traumatic brain
injury //J Trauma. —2010. — Vol. 69.—P. 110-118. PMID: 20038855.
DOI: 10.1097/TA.0b013e3181¢99853

30 Sheth K.N., Stein D.M., Aarabi B. et al. Intracranial pressure
dose and outcome in traumatic brain injury // Neurocrit Care. —
2013. — Vol. 18. — P. 26-32. PMID: 23055087. DOI: 10.1007/
$12028-012-9780-3

31 Khanna S., Davis D., Peterson B. et al. Use of hypertonic
saline in the treatment of severe refractory posttraumatic intracranial
hypertension in pediatric traumatic brain injury // Crit Care
Med. —2000. — Vol. 28. — P. 1144—-1151. PMID: 10809296. DOI:
10.1097/00003246-200004000-00038

32 Peterson B., Khanna S., Fisher B., Marshall L. Prolonged
hypernatremia controls elevated intracranial pressure in headinjured
pediatric patients // Crit Care Med. —2000. — Vol. 28. —P. 1136-1143.
PMID: 10809295. DOI: 10.1097/00003246-200004000-00037

33 Froelich M., Ni Q., Wess C. et al. Continuous hypertonic
saline therapy and the occurrence of complications in neurocritically
ill patients // Crit Care Med. — 2009. — Vol. 37. — P. 1433—1441.
PMID: 19242317. DOIL: 10.1097/CCM.0b013e31819¢1933

34 Qureshi A., Suarez J., Castro A., Bhardwaj A. Use of
hypertonic saline/actate infusion in treatment of cerebral edema
in patients with head trauma: experience at a single center // J
Trauma. — 1999. — Vol. 47(4). — P. 659-665. PMID: 10528599. DOI:
10.1097/00005373-199910000-00009

35 Rusnak M., Janciak 1., Majdan M. et al. Severe traumatic
brain injury in Austria VI: effects of guideline-based management
// Wien Klin Wochenschr. —2007. — Vol. 119. — P. 64-71. PMID:
17318752. DOI: 10.1007/s00508-006-0765-0

J Neurotrauma. 2011;28(10):2003-12. PMID: 21787184. DOI:
10.1089/neu.2011.1929

24 Ichai C, Armando G, Orban JC, et al. Sodium lactate versus
mannitol in the treatment of intracranial hypertensive episodes
in severe traumatic brain-injured patients. /ntensive Care Med.
2009;35(3):471-9. PMID: 18807008. PMID: 18807008 DOI:
10.1007/s00134-008-1283-5

25 The Brain Trauma Foundation. The American Association
of Neurological Surgeons. The Joint Section on Neurotrauma and
Critical Care. Use of mannitol. J Neurotrauma. 2000;17(6-7):521-5.
PMID: 10937895. DOI: 10.1089/neu.2000.17.521

26 Battison C, Andrews PJ, Graham C, Petty T. Randomized,
controlled trial on the effect of a 20% mannitol solution and a 7.5%
saline/6% dextran solution on increased intracranial pressure after
brain injury. Crit Care Med. 2005;33:196-202. PMID: 15644669.
DOI: 10.1097/01.CCM.0000150269.65485.A6

27 Francony G, Fauvage B, Falcon D, et al. Equimolar doses
of mannitol and hypertonic saline in the treatment of increased
intracranial pressure. Crit Care Med. 2008;36:795-800. PMID:
18209674. DOI: 10.1097/CCM.0B013E3181643B41

28 Marks JA, Li S, Gong W, Sanati P, Eisenstadt R, Sims
C, et al. Similar effects of hypertonic saline and mannitol on the
inflammation of the blood-brain barrier microcirculation after brain
injury in a mouse model. J Trauma Acute Care Surg. 2012;73:351-7.
PMID: 22846939. DOI: 10.1097/TA.0b013¢318259276

29 Kahraman S, Dutton RP, Hu P, et al. Automated measurement
of “pressure times time dose” of intracranial hypertension
best predicts outcome after severe traumatic brain injury. J
Trauma. 2010;69:110-8. PMID: 20038855. DOI: 10.1097/
TA.0b013e3181c99853

30 Sheth KN, Stein DM, Aarabi B, et al. Intracranial pressure
dose and outcome in traumatic brain injury. Neurocrit Care.
2013;18:26-32. PMID: 23055087. DOI: 10.1007/s12028-012-
9780-3

31 Khanna S, Davis D, Peterson B, et al. Use of hypertonic
saline in the treatment of severe refractory posttraumatic intracranial
hypertension in pediatric traumatic brain injury. Crit Care Med.
2000;28:1144-51. PMID: 10809296. DOI: 10.1097/00003246-
200004000-00038

32 Peterson B, Khanna S, Fisher B, Marshall L. Prolonged
hypernatremia controls elevated intracranial pressure in headinjured
pediatric patients. Crit Care Med. 2000;28:1136—43. PMID:
10809295. DOI: 10.1097/00003246-200004000-00037

33 Froelich M, Ni Q, Wess C, et al. Continuous hypertonic saline
therapy and the occurrence of complications in neurocritically ill
patients. Crit Care Med. 2009;37:1433—41. PMID: 19242317. DOI:
10.1097/CCM.0b013e31819¢1933

34 Qureshi A, Suarez J, Castro A, Bhardwaj A. Use of
hypertonic saline/actate infusion in treatment of cerebral edema in
patients with head trauma: experience at a single center. J Trauma.
1999;47(4):659-65. PMID: 10528599. DOI: 10.1097/00005373-
199910000-00009

35 Rusnak M, Janciak I, Majdan M, et al. Severe traumatic
brain injury in Austria VI: effects of guideline-based management.
Wien Klin Wochenschr. 2007;119:64-71. PMID: 17318752. DOI:
10.1007/s00508-006-0765-0

36 Farahvar A, Gerber LM, Chiu YL, et al. Increased mortality in
patients with severe traumatic brain injury treated without intracranial
pressure monitoring. Clinical article. J Neurosurg. 2012;117:729—
34. PMID: 22900846. DOI: 10.3171/2012.7.JNS111816

37 Farahvar A, Gerber LM, Chiu YL, et al. Response to

MEOULOKWHA (Anmartbl), Ne4 (190), 2018 !




BONPOCbI AHECTE3NOJIOTMYECKOW NPAKTUKM

36 Farahvar A., Gerber L.M., Chiu Y.L. et al. Increased
mortality in patients with severe traumatic brain injury treated
without intracranial pressure monitoring. Clinical article // J
Neurosurg. — 2012. — Vol. 117. — P. 729-734. PMID: 22900846.
DOI: 10.3171/2012.7.JNS111816

37 Farahvar A., Gerber L.M., Chiu Y.L. et al. Response to
intracranial hypertension treatment as a predictor of death in patients
with severe traumatic brain injury // Clinical article. J Neurosurg. —
2011.—Vol. 114.—P. 1471-1478. (Erratum in J Neurosurg 115:191,
2011) PMID: 21214327. DOI: 10.3171/2010.11.JNS101116

38 Shackford S.R., Bourguignon P.R., Wald S.L., Rogers F.B.,
Osler T.M., Clark D.E. Hypertonic saline resuscitation of patients
with head injury: a prospective, randomized clinical trial. - J
Trauma. — 1998. — Vol. 44(1). — P. 50-58. PMID: 9464749. DOI:
10.1097/00005373-199801000-00004

39 Schwartz M.L., Tator C.H., Rowed D.W., Reid S.R., Meguro
K., Andrews D.F. The University of Toronto head injury treatment
study: a prospective, randomized comparison of pentobarbital and
mannitol // Can J Neurol Sci. — 1984. — Vol. 11(4). — P. 434-440.
PMID: 6440704. DOI: 10.1017/S0317167100045960

40 Gerber L.M., Chiu Y.L., Carney N. et al. Marked reduction
in mortality in patients with severe traumatic brain injury. Clinical
article // J Neurosurg. —2013. — Vol. 119. — P. 1583-1590. PMID:
24098983. DOI: 10.3171/2013.8.JNS13276

intracranial hypertension treatment as a predictor of death in patients
with severe traumatic brain injury. Clinical article. J Neurosurg.
2011;114:1471-8. (Erratum in J Neurosurg 115:191, 2011) PMID:
21214327. DOI: 10.3171/2010.11.JNS101116

38 Shackford SR, Bourguignon PR, Wald SL, Rogers FB, Osler
TM, Clark DE. Hypertonic saline resuscitation of patients with
head injury: a prospective, randomized clinical trial. J Trauma.
1998;44(1):50-8. PMID: 9464749. DOI: 10.1097/00005373-
199801000-00004

39 Schwartz ML, Tator CH, Rowed DW, Reid SR, Meguro
K, Andrews DF. The University of Toronto head injury treatment
study: a prospective, randomized comparison of pentobarbital and
mannitol. Can J Neurol Sci. 1984;11(4):434-40. PMID: 6440704.
DOI: 10.1017/S0317167100045960

40 Gerber LM, Chiu YL, Carney N, et al. Marked reduction
in mortality in patients with severe traumatic brain injury. Clinical
article. J Neurosurg. 2013;119:1583-90. PMID: 24098983. DOI:
10.3171/2013.8.JNS13276

Ol
g
=2

ICINE (Almaty), Ne4 (190), 2018

»

127




