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Background

The incidence of acute SAH has been estimated at 2—22 cases per 100 000 persons per year. The
most common cause of basal acute SAH is a ruptured cerebral aneurysm. Cerebral vasospasm in
the first 2 weeks after aneurysmal subarachnoid hemorrhage is recognized as a major predictor of
delayed cerebral ischemia. From 2014 through 2018, 5272 patients with a stroke (amongst them
20.4% were patients with aSAH) were hospitalized in the 3rd State Central Hospital of Mongolia.

Objective

To study the clinical features of the cerebral vasospasm and dopplerosonography parameters in the
aSAH patients.

Materials and Methods

The methods, methodology and ethics of the research work were discussed at a Research meeting
of Ethics Control Committee of the Mongolian National University of Medical Sciences held on
December 22, 2017 (No2017 / 3-05), and the study was performed in accord with approval.

60 patients with aSAH (hospitalized from 2017 to 2018 year) were enrolled in the case-control
study. Informed consent were obtained from each participants. Clinical condition of participants was
classified by Hunt-Hess scale (HHS). Cerebral vasospasm degree was graded by Lindegaard index.

Results

52.5% of the participants were men and 47.5% were women. Average age was 49.9+12. When clinical
condition degree was compared to vasospasm grade it was revealed that amongst 1st degree of
Hunt-Hess scale (HHS) group 11.1% of enrolled patients’ spasm was normal or had no spasm, while
it was observed either 44.4% mild and moderate spasm. In the 2nd degree of HHS group: normal in
6.9%, mild in 3.4%, moderate in 86.2%, and severe spasm was in 3.4%. In the 3rd degree of HHS
group, 11.1% had no spasm, moderate spasm was in 77.8%, and severe spasm was in 11.1%. In 4th
degree of HHS group, 71.4% were with moderate spasm, 28.6% were with severe spasm (p = 0.001).

When the Hunt-Hess Scale was compared to the Sinus Rectus 1st degree of Hunt-Hess scale (HHS)
group Sinus Rectus was normal for 22.2% patients, mild for 66.7% and severe for 11.1%. Though 4th
and 5th degree of Hunt-Hess scale (HHS) groups’ Sinus Rectus mild for 7.1% normal, 50.0% mild
and 42.9% severe (p=0.007). Thus whenever the clinical condition worsened the cerebral intracranial
pressure was increasing.
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Conclusion:

Pp. 8-12, Tables 3, References 16

aSAH patients clinical complication degree were directly associated with the cerebral vasospasm
revealed by the transcranial dopplerosonography. Therefore, the evaluation of Hunt-Hess scale has
an important significance in the prevention from clinical complications and in the selection of the
appropriate treatment approaches for aSAH patients.
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YHaacnan

TapxuHbl UyC XapBanT Hb WX3BYNAH TapXWUHbI
cygac xarapax MexaHu3maap YYC3X, TapXuHbl
3, XOBASbIH AOTOP, TOPMOr A0OPX XeHAMWL, uyc
Xypangax aMmrar oM. OHAep XenknnTan opHyyaaa
Lyc Tacangax xapeanTt unyy gasamranngar 6on
MoHron yncag TapxuHbl LyC XapBamnTbiH X3anosp
AaBaMranmnaH unpax oHusorron 6anna [1, 2].

TapxuHbl apTepuinH cygacHbl LYFX3H, apTepu-
BEHUAH TaX XOnKMWWH YynMaac cygac [aHaT
xarapaH, TOpnor [OOpX XeHAWWA UYyC HIBTPSH
OopcHoOp Toprnor goopx uyc xapeant (TALX)
yycaar. MamtnunH 6yc rapantan TOUX-biH 80
rapym XyBumir aHeBpuam, 5 xyBuimr aptepu-BeHUNH
raXkur, YSI4ACaH 5 xXyBuIAr aptepuniniH gapanT UXCAnT,
apTepu cyaacHbl YP3BCar, apTepy CYAACHbI XaHbIH
Xyynpant, UyCHbl OynarHax 4aHap angargax,
LyCHbl ®BYMH, Xagyyp 3CT uyc GaraganT 333naar
[2, 3, 4].

YnaaH6aaTap XOTbIH 3MH3MIYYA34 XUNC3H CYYINAH
30 xunuiH cypanraaraap UyC XapBanTblH HUWAT
ToXuonaneiH 76.6% Hb raMTnunH Gyc rapanTan
TapXvHbl 3OUNH XapBanT, YYH33C 14.6%-uur TOLUX
333711caH 6on 2014-2018 oHa YncbiH MNypaBgyraap
TeB OMHANarT TapxmHbl xapBanTtTan 5272 eB4vTeH
X9BTOH amunyyncHun 20.4%-unr TOLX 333nx,
YYHUIA 76% Hb M3C 3acan SMYMUrad XMUrAcaH [1,
5].

TAUX-miH YeuiH AMHIN3YMH LLUNHXUIAT
FYH3MMAPYYNaH, TaBUIAHT MyyTrax Xy4uH 3yWnn Hb
TapxuHbl cygacHbl arwmn 6ereep aH3 Hb TIALIX-
blH Aapaax 3-4 43X XOHOIT yycd, 6-8 gaxb XOHOrT
rYH3rMnpaH, 12-14 xoHort Oyypax xaHanaraTtam
Oanpar. CypacHbl  arwwnTbiH - Yed apTepuiH
XaHblH gnametp (ron4) 6aracax, TyxalH X3CrUiH
LycaH xaHramx OyypcHaap xo€pgor4oop TapXuHbI
LUINFA33C YYCaxX XyHapan rapaar [6, 7, 8].

TOUX-bIH yeuwnH cygacHbl arwnbir  OHOLLSIOX,
M34pan cyanan, M3APanviH M3C 3acars, 3pyuumT
SMYMITTISHMIN  MPaKTUKT  ©preH  awuvrmargax
xatrantblH Oyc, rax Hemeerym, OnoH ygaa

OaBTaH XMNX BONMOMXKTOMN LUMHXUNTISHUIA apra Hb
TapXuHbl CydacHbl JonnneporpaguinH LMHXUNTS
tom [6, 7, 8, 16]. TOUX ©GoncHbl gapaax 3-15
Jaxb XOHOIT cygac arwwnT sBarggar bereef
eBUYTeHUN 15-25%-0 Hb cygac arwunTbiH ynmaac
Uyc Tacangax xapBantaap XyHO3p4sr, MINMI3c
[0MnnepocoHOrpadUnH LUMHXUITI3raap CyaacHbl
arwwnbiH 33pTMIAT UNPYYNaX ABAaAn vyxarn oM.

3opwunro

AHeBpuaMunH wanTtraaHt TAUX-bIH yeniH cyaac
arwmnTbiH 33prunr - 4onnnepocoHorpaduinH
LUNHXMAMA3raap, OSMHOMN3YMH  XYHAWUWH  33prunr
XaHT-Xecc wanryypaap, raBrblH 4OTOOS AapanTbiH
UXCONTUIAT  WYNYYH CUHYCUMIAH (sinus rectus)
XOMDKUITI3P TOOOPXOWIDK, 34raap Y3YYNanTuiH
XOOPOHZ XapbLyyfncaH cyaarnraa Xunxag opLUMHO.

Matepuman, apra 3yn

YITO-unH Magpan cygnanbiH TEBUWH M34pPan,
M3P3NIUNH MIC 3acar, XxapBanTblH TacarT X3BT3H
AIMUNYYIK 6yn LynNxXaHrMIH wantraant TAOUX-tan
18 6a TYYH33C 33l HAaCHbl OBYTOH aHXHbI LLUMHX
MN3PCHIa3C xonw 10 XOHOMMMH [OTOP CyAacCHbI
arwmnT yycax Xxyrauaar COHrONTbIH FON LWanryyp
fonroH ae4, acyymx, 0oauT y3nar, TapXWHbI
cydacHbl  gonnneporpaouiiH  LWMHXUIT3SHUN
Y3YYNaNTyyA34 XapbLyynaH AyH LUMHXUITSS XMIAB.
TOUX-bIH gapaax apTepuiH cydacHbl armnTbiH
39PMUAr  TapXMHbl  LyCHbl  ypcranbiH  XypaOHbI
xapbuaa 6ywy “Lindegaard’biH nHaekc (LI)-aap
TogopxonncoH 6ereea 1.7+ 0.9 6on x3BUNH, 2.6-
3.0 6on xeHreH, 3.1- 6.0 6on ayHa, 6.1- 6.9 6on
eHOep 33par rax yHanas. [onnneporpaduiiH
LUMHXMAMA3ragp  sinus  rectus-unMH  ypcrasnbiH
XypabIr XaMXWX, raenbliH gotood gapanteir (F40)
TopgopxonrcoH 6a 17-30 cm/cek 6on IO x3BWIAH,
31-40 cm/cek 6on A0 6ara, 41-50 cm/cek 6on A0
ayHa, 51 cm/cek-aac gaaw 6on O MX3CCaH rax
YHanaB [8].

AWYYUNC-unH CypanraaHbl €cC 3yWH XsHANTbIH
XOpooHbl 2017 OHbl 12 capblH 22-Hbl ©4puiH
xypraap (Ne2017/3-05) cyganraaHbl axIibIH apra,



apraunan, éc 3ynr xananuyynaH, 3eBLUeeperacHUn
aaryy cyganraar Xumk TyWuaTracaH 6onHo.

Yp AyH

Bbup cynanraaHgaa Yl T3-nitH Magpan, M3ApP3NunH
Mac 3acnblH TeBa 2017-2018 oHA aHeBpPU3MbIH
(uynxaH) wantraaHT TAOUX oHOWOOpP X3BT3H
amunyyncaH 20-80 HacHbl 61 amunyynarymnr
COHIOH XampyyncHaac apartan 52.5%, amartan
47.5%, oyHoax Hac 49.9+12 GanB.

TapxuHbl cyaacHbl xarapcaH LynxaHr 6avpnanaap
Hb aBY Y3B3M TaPXMHbI AyHA apTePUIH GanpLunntan
(TOA) 24.6%, TapxuHbl ypg Xonbord apTepumnHx
(TYXA) 23.0% wnap4y, onoH Garpnantan
Toxmongon 32.8%-unir 333k GanHa. YyH33C
Xapaxaf TapXwHbl LYCHbl ypA 3prantumH 6ycag
OanpnanTanm LYIIX3H UX3HX XYBUWT 333k Oannaa
(XycHart 1).
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Table 1. Anatomic location of intracranial

aneurysms
Location of the aneurysms N %
MCA 15 24.6
ACA 1 1.6
PCA 1 1.6
ACoA 14 23.0
ICA 10 16.4
Multiple aneurysms 20 32.8
Total 61 100%

Tatinbap: MCA — middle cerebral artery; ACA —
anterior cerebral artery; PCA — posterior cerebral
artery; ACoA — anterior communating artery; ICA
— internal carotid artery;

CypmanraaHg oponuoryabiH - TapXvHbl  CyAacHbI
arwunToir LI-aap Tomopxonnoxon 75.4% Gyroy
WX3HX TOXMONONZ AYHA 33pruiH arwmnT WpaB.
roA-oir  yHanaxag 41.0%-g xeHreH, 34.4%-4
OYHA 39prasp MX3ccaH 6on apcaanTan Gyy XyHAa
39prasp UxaccaH Ttoxuongon 16.4%-unr 333mx
bannaa (XycHarT 2).

Table 2. Cerebral vasospasm and intracranial pressure of the patient with aSAH

Parameters N %
Lindegaard index
Normal non-spasm 4 6.6
Mild vasospasm 5 8.2
Modarete vasospasm 46 75.4
Severe vasospasm 6 9.8
Sinus rectus
Intracranial pressure normal 5 8.2
Mild 25 41.0
Modarete 21 34.4
Severe 10 16.4
Total 61 100%
CypanraaHg oponuor4yapiH 3MHIN3YMH OyHO 33prasp MxaccaH bavixag, XaHT-Xecc 4-5-p

XYHOMWH 33prunr cydacHbl arwunTbiH 33parTan
(LI) xapbuyynaxag XaHT-Xecc 1-p 39partam
ToxuonaneiH 11.1%-a cygac arwmntryn, 44.4%-
O XeHreH, 44.4%-p0 AOyHA 33prMnH - arwunttan
bon, XaHT-Xecc 2-p 33partant ToxmonanbiH 6.9%
cygac arwuntryr, 3.4% xeHreH, 86.2% AayHAa,
3.4% XyHO 33prUAH arwunttan, 3-p 33parTan
ToxmonaneiH 11.1% cygac arwuntryn, 77.8%
ayHa, 11.1% xyHg 33prunH arwwnttam, 4-5-p
39partan ToxuonanbiH 71.4% ayna, 28.6% XyHO
39pruiiH arwmnTTan 6amnaa (p=0.001). XaHT-Xecc
yHanraar OA-tan (sinus rectus) xapbuyynaxag
XaHT-Xecc 1-p 33partam  ToxuonanbiH 22.2%-
o a0 xssunH, 66.7%-g Gara 33prasp, 11.1%-4

39partan ToxmonanbiH 7.1%-a xeHreH, 50.0%-g
ayHa, 42.9%-p TOO XyHA 39prasp uxaccaH Garis
(p=0.007). YyH33C VY33X34 OMHIN3YWUH Unpan
XYHOP3X Tycam raenblH 4OTOOA AapanT HAOMIrAdXK
bariHa.

TOUX-Tan eBuYTeHMIA aMHAN3YMH mnpan 6a OCI-
WAH Y3YYNanT XOOPOHAbIH XaMaaprbIr aB4y y3Barl,
cydac arwuvnTbiH y3yynant He (LI uHgekc) OO0
(sinus rectus) 6GonoH XaHT-Xecc YH3aNraaTam
Wyya xamaapanTtah Hb CTaTUCTUKUWAH XYBb[ YH3H
maragTtanm 6annaa (r=0.5, p=0.01; r=0.2, p=0.05).
Cypanraang oponuorygbiH - TOO-bIH - y3yynanT
(sinus rectus) XaHT-Xecc yHanraaTan wyya, masro
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KoMbliH yHanraatan (MKY) ypByy xamaapanTain 6aris
(r=0.3, p=0.05; r=-0.2, p=0.05). YyH33c xapaxag
04 HaM3argax Tycam cydacHbl arlimniT HAIMIr4axX,

©OBYTOHWUI yxaaH caHaaHbl bangan gopgox bavHa
(XycHarT 3).

Table 3. Relationship between transcranial Doppler sonography and
clinical sign of the patient with aSAH

Parameters Sinus rectus L|nqergaard Hunt-Hess GCS
index grade

Sinus rectus 1 - - -
Lindergaard index .534** 1 - -
Hunt-Hess grade .304* .280* 1 -
GCS -.258* -.210 -.552** 1
*. Correlation is significant at the 0.05 level.

** Correlation is significant at the 0.01 level.

Xanuamx

BbugHun cypanraaHg xampargarcoblH - 85.2%-4
AOMNNNepPOCOHOrpadUiH LLUMHXUITA3raap Cy4acHbl
arwmnT gyHa 60noH xyHg, 39praap (L123,1) nnapcax
Hb AMepukuMrH 3paamTaH Gonzalez NR HapblH
(2013) cynanraaraap 83.2%, XdatagblH cygnaad
Yuling Wang HapbiHxaap (2016) 88%-a 6aiiraa Hb
34rasp cyganraaHbl Yp OYHTaW orponuoo barHa.
TyyHUnaH XaHT-Xecc 1-p 33partani Toxuongong
cydac arwunTryi 9CB3f1 XeHreH 33prasp, 4-5-p
39parTan TOXWMONAONA CygacHbl arwunT  AyHa,
XYH, 33prasp unapd Ganraa Hb XatagblH cyanaad
Yuling Wang (2018), AMepukuinH cyanaad Andrei
HapblH (2002) cyaanraaHbl yp OYHTaM Oy 0anHa
[12,13,14].

TOLX-Tan eBYTeOHL, 9XHUW SOMOO XOHOrT raBfblH
00T00A AapanT UXC3X Hb TAPXWUHbI LLIMIO33C YYCaX
3pCAaNUAr HAMarayyngar. buaHuin cypanraaraap
raBfiblH 4OTOOA AapanTbiH TYBLUMH WYNYYH CUHYC
(sinus rectus), Lindegaard vMHOEKCUIH XOOPOHA
Wyyn xamaapanTtaw Gaiiraa He ANOHbI 3pA3MTIH
Toru Fukahara HapbliH (1998) 6onoH AHY-g
XWATACSH cydanraaHbl Yp [AYHTSM  OWpOMLoo
y3yynantTam GanHa [15]. [9CoH x3auin 4 cyaacHbl
arwuvnT Hb [[O0-bIr X3Crax xaHranTTanm wanTtraaH
BOoNoXryn rax 3apum 3pA3aMTag y34or. TYYHUNSH
Toru Fukuhara HapbiH (1998) cypanraaraap
TAOUX-Tan esuteHun 80%-g A eHgep rapcaH 6a
3XHWUI 7 XOHOIT TOFTBOPTOM eHAep X3B33p bancaH
oon manan toxvongona 04 esytenHnn 91.8%-a
(fAO 41%-p xeHreH, 34.4%-4 ayna, 16.4%-0 xyHg
33prasp HAMIrAC3H) eHAep Y3YYNanTTan rapas.

MaHan cyganraang XxampargarcgbliH — AyHAax
Hac 49 6GancaH 6on Jasminka HapbiH (2017)
cypanraaraap 41 Hac, Jennifer HapbiHxaap (2009)
53 Hac Galraa Hb  aHEBPM3MbIH LUANTraaHT

TOPIor OOPX LyC XapBanT rof Tenee MAap 3anyy
HacHbIxaH Toxuonaaor ragrunr 6atanx 6arHa [9,
10].

BugHuin cynanraaraap Hac, XYWCHUW Y3YynanTt,
TapxuHbl cyaacHbl arwumnT, [0 nxcanTuitH xoopoHa
CTaTUCTUK Maragnantan snraa axurnaracaHrym.

OyrHanTt

TapxuHbl TOpNor 4OOPX LyC XapBanTblH SMHAMN3YNH
XYHOWAH  33par  Hb  gonnnepocoHorpaduiH
LWUMHXWUMr33rasp  UMApax CcydacHbl  arwunTbiH
Y3YYnanTTan (TvHOepraapa  WHAOEKC)  wyyn
Xamaapantan 6arraa Hb XaHT-XecC YHINrasHuUn
33prUNr TOOOPXOMMNOX Hb XYHAP3SI33C CIPrUnnax,
AMYMMII3HMMA 36B COHIMONT XMWX3O 4yxan au
xonborgonTon 6onox He xapargax 6anHa.
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