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LiIucTenHmnn neyKoTpueHu u
XemaToMa-Kope/iaTUBHa CTyauja

Aonneney-Banesa H', Hukogujeauk ', Nerposcxa-UseTkoscka A', Yanapecka 4', Banesa E
————

' YiuSep3aUmMemexa KAUKUKD 30 Hespoaoeuja-Cxonje,
*Ynusepaumemcka Kaunuka 3¢ Toxcuxonozuja- Cronje

ABcTpaKT

Boses: MWnTpanepeGpanHaTta XeMmoparuja : yuc/Tc eKCKPETHPaHH BO ypWHaTa Kaj 62 naii-

(WLX) macranysa co pynTypHpame Ha KPBeH : eyrn (34 maxw, 28 xenn) co HLIX. Kopucrena e

caj M eKCTpasasauuja Ha KPBTAa BO OKOJHOTO : pexyukaTa Ha eHsumoumyHoananusara (EHA)

MO304HO TKHBO QOPMHPAjKH XEMOParu4Ha KO- @ 33 gmawrTHdukauuja Ha unc/iTc Bo ypuHara

AeKuuja-XeMaToM | 3ano4HYBajKku ro NPOUecoT | yomnjyTepusupana ToMorpaduja Ha MO30KOT 33

yen ejgeM (ME). Bo 0B0j mpouec ce CHHTe3HpaaT :

noBeke CYNCTAHUMH, KAKO WNTO C& NPOCTAMAAH"  nnyey/3nen/Spen: min=268.61/129.15/36.59;
JAHHUTE, a30THHOT OKCHJ, MaTpPHKC-METaNnonpo- max=5787.4/4226.8/3536.7;

TEWHAsHTE, MHTepIeyKHHHTe-6, anda TYMOP : +14132/1181.54+906.2/982.30£774.25Dpg/

HEKPOTH3HPAukHOT (aKTop, TAYTAMATOT M : m)/mg creatinine. BX BpepHocTHTe Ha mpuem:
uucTenHnA seykorpuennte (WcJITc), KaKO N0~ min-0.45; max=52; mean=13.05:+14.5 SDcm3;
TeHuujaiHK dakTopk 3a npoAykumjata Ha ME. © . 3504. min=0.62; max=54.6; mean=13.13£14.7
Uucrennnn neykorpuenure (U4, A4 HE4) npeT- © ¢pem3 y wa 5 gew: min=0.1; max=54.6;
CTaByBaaT HOBA PyNa Ha GHOXEMHCKH CYNCTAH- : mean=12.99+14.7 SDcm3. Koeduumentor Ha
MM KOH ¥ NpHNAlaaT Ha GaMUIKjaTa HA €MKO- : Lonenanyja uaHecyBa: Ha npueM p=0.4; Ha 3 fieH
CAHOMAMTE W C& MeTAGOANTH HA APAXWIOHCKATA 1o 0 04 31 Ha 5 aeH p=- 008,
He3acHTEeHa MacHa KMCenHHa, XeMaToMOT M efle- !

MOT e IapaMeTPH Ha AETepHOpaLH]a # AETEp- Tex Ha UennoT S5-AHeBeH nepuoy Ha obcepsa-
MUHALM|a HA KIKHKYKATa CAHKA W BAMjaaT Ha ¢ 1Mja, MO30YHOTO TKHBO € CO KanallHTeT 3a BHCO-
NOHATaMOUIHHOT TeK, IPOrHo3aTa H KpajHHOT Ka cuHTesa Ha uuc/lTe. XeMaToMOT He nokaxysa
Hcxoa Ha 3a6oaysatbero. Llenra Ha cTyaujaTa e  MpOMeHH BO BpPEJHOCTHTE Ha BosymeHoT. [lo-
MOHWTOpHpatbe Ha BpEAHOCTHTE Ha UHCITTC ek- CTOH KOpeJauycKka 3aBHCHOCT Mefy XeMaToMOT
CXDETRPAHR 50 yRRUATA:H HA BPSABOCTNTS 15 : ¥ uuc/ITC Ha NPHeMOT-3ro/IeMeHH BPeIHOCTH Ha
BoMyMeHoT Ha xemaTomoT (BX); # ofpeaypatse i XeMaTOMOT [J0BeAyBaaT /0 3roJieMeHa CHHTesa

| Ha WACTEMHMUJ JIEYKOTPHEHHTE,
Marepujan u meropu: CryaujaTa e mpoc- :

2 TUTYA a aByBa :
RERTHENA NN MHANHY, BPEIEs . parwja, XeMaTOM, HCTeHHHJI JIEYKOTPHEHH, KO-
ner AsxesHo (npueM/3zeH/SseH) MOHHTO- penaupja
pHpame Ha BPeJHOCTHTE Ha XEMaTOMOT M Ha |

Ha HHBHaTa Mel'yceGHa NOBP3aHOCT-3aBHCHOCT,

Peayatatu: Bpepnocrute Ha luc/Tc wHa

mean=1842.20

3akayuox: [lo Hacranysamero Ha MLUX, BO

Kaywnn 36oposu: HHTpauepebpanHa xemo-
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Introduction

In appearing process of intracerebral hemor-
rhage blood vessel rupture causes blood extrava-

it is the most frequent reason for trans-tentorial

herniation in supra-tentorial ICH and at the same :
time it is a cause of a patient’s death. Early edema
surrounding the hematoma arises from the re- :
Jease and accumulation of osmotic active serum :
proteins from blood clot. In the disruption of the
blood-brain barrier, the vasogenic/cytotoxic ede- X
ma, the sodium pump damage and the death of i
neurons subsequently appear. These processes
: occurs the increase of production/excretion o
: cystLTs (pulmonary, renal, immunologic, coagu
. lopathies). Control group consisted of 80 (con

generate several substances like prostaglandins,
nitric oxide, matrix-metalloproteinases, interleu-
kins-6, alfa tumor necrosis factor, glutamate and

cysteinyl leukotrienes which are potential factors
{ to 75 years (mean=37.6+12.35D). Technique o

for BE production. Each of these substances, in

its manner and volume, participates in BE for- :
mation. However, the possibility is not excluded :
for their direct or indirect mutual supplementa-
tion, attachment or favoring. What is the exact :
mechanism for formation of perifocal edema, :
which substances participate in, and how many :
participants, stay an enigma for the time being.

[1.23.4,56,7,89]

ipate in the local ischemia [4,10]. Cysteinil leu-

kotreines (C4, D4 and E4) represent a new group :
of biochemical substances from eicosanoids fam-
ily, metabolites of arahydonic acyclic unsaturated :
fatty acid, which are synthetized in a lipoxygen- t

. Results
Protagonists of the hemorrhagic cascade, he-

matoma, cysteinyl leukotrienes and edema are :

parameters for deterioration and determination . aminees range were within the rank of 297.8 pg

of the clinical picture and influence subsequently . mg creatinine for minimal to 1684.2 pg/ml/mg

g creatinine for maximal value, the mean value wat
The aim of this investigation Is to determine : 918.6+332SD pg/ml/mg creatinine.
the extracted cysLTs values in urine and the he- :

matoma volume values in the first 5 days in ICH  the 5-day follow-up (admission/3thday/ Sthday_

: were: minimal 268.61/129.15/36.59 pg/ml/mg

ase way. [3,4,10]

the prognosis and final outcome of the disorder.

(on the day of admission, on the third and on th

! fifth day) and to determine their mutual relation
sation and the formation of hemorrhagic collec- :

tion-hematoma is started developing the process : :

of brain edema (BE) and neuronal lesions in the : Matenal and methods
surrounding parenchyma. Fluid begins to col- :
lect in the surrounding hematoma tissue and the :
swelling usually persists for about Sdays.BEisan :
essential ICH characteristic which distracts and :
compresses the brain parenchyma. BE increases
the Intracranial pressure and additionally aggra- .
vates the focal neurologic deficit. Subsequent BE
growth increases the intracranial pressure and :
i clusion of examinees in this study was according

This study is prospective and longitudinal
conducted in hospital conditions. The investiga
tion is a 5-day monitoring (admission, the thir¢
and the fifth day) of the excreted cysteinyl leukot
rienes values in urine and the hematoma volum
valuesof 62 patients (34 menand 28 women) witl
acute spontaneous primary supratentorial ICH
aged from 39 to 80 years (mean=62.9£7.15SD). In

to previously determined criteria for inclusion i
the study: ICH without ventricular or subarach
noidal penetration, without advanced alteratiol
of consiciousness, precise evidence for the disea
se onset (appearance of initial neuropsychic sigt
or symptom), arrival in the hospital in the firs
24 hours since the occurrence of the sign/sym
prom and absence of somatic disorders in whicl

ditionally) healthy examinees at the age of 1¢

enzymeimmunoassay (EIA) has been used aftes
standardized protocol and with standardized re
agents for quantification of cysLTs in urine samp
le for both groups. CysLTs values were expressec
in pg/mg creatinine. [11]

Detection, visualization and dimensioning
of the values of hematoma volume were reall

: zed with computerized axial tomography of tht

In the brain parenchyma cysteinyl leukot- :
rienes (cysLTs) act vasoconstictedly, increase the :
permeability of the cell-brain barrier and partic- :
: crosswise diameter, C-the thickness of the visual

brain. For mathematical estimation of the vol
ume, special spheroid and ellipsoid formula wa:
used V=AxBxC/2 (A-the longest diameter, B-tht
ized hematoma). HV values were approximative

and expressed in cm’. Statistcal analysis of dat:
was made by coeffitient of correlation.

The cysLTs results of the control group ex

CysLTs values in examinees with ICH withir
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atinine; maximal 5787.4/4226.8/3536.7 pg/ :
/mg creatinine and mean 1842.20£1413.2/11
544906.2/982.30£774.25D pg/ml/mg creat- :
1e (Table 1). Highly differences of the cysLTs
ues from the examinees with ICH were found :
the observed period admission/3thday/5th- :
i 3
The results obtained from the hematome vol- :
e values were: at admission min=0.45cm3, :
x=52cm3 and mean=13.05£14.55Dcm3; on :

third day: min=0.62cm3, max=54.6cm3
{ mean=13.13:14.7SDcm3 and on the :
h day min=0.lcm3, max=54.6cm3 and :
an=12.99+14.7SDem3 (Table 2). No differenc-
of the hematome volume values were found :
all three periods of examination. Hematoma :
ume values were constant. :
Figure 1, 2 and 3 show the correlative rela- :
15 between leukotrienes and hematoma val- :
; in all three periods of examination: admis- :
n r=0.4, on the third day r=- 0.04 and on the
h day r=- 0.08. :

dmittance 268,61 5787,36 1842,20+1413,19

‘day 129,15 4226,78 1181,54+906,16
*day 36,59 3536,69 982,301774,24

ile 1. Cysteinyl leukotrienes experimental group values: period of examination

480 -

imittance 0,45 52 13,05%14,49

‘day 0,62 54,6 13,13414,66
» day 0,1 54,6 12,99+14,73

sle 2. Hematoma values: period of examination
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Discussion

or the whole 5-day follow-up. It has been due,
nost probably, to the small sample of examinees
n their group, to specific location (only in basal
natoma (30-50cm3), versus the great sample
n=62), heterogenous localization of hematoma

ind heterogenous hematoma volumes in our ex-
iminees (0.45-52cm3). [3,4]

:mall reduction or initial resorbtion in hemor-

natoma dimensions (Table 2). [4,12,13]

wereted cysteinyl leukotriene values follow he-

Tt meed Masimalams Vacsw 18 /1& Mumba= AT /40

Cysteinyl leukotrienes and hematoma- correlation study

. (n=62), heterogenous localization of hematoma

: and heterogenous hematoma volumes in our
High mean cisLTs values in urine in all exam- :

nees of the experimental group (1842.20+1413

2/1181.54+906.2/982.30£774.2) was found for 0.04 and on the Sth day r=- 0.08 which speak of a

he whole period of observation admission/3th- : jack of connection, because, the declining values

iay/5thday versus the mean values of the con- :

Tol group examinees (918.6+332) (Table 1). It © ang the process is faster, in terms of absorption

yointed to increased cysLTs excretion in urine in :
ine with their increased synthesis in the brain : op (initial resorbtion did not have an influence
issue (newly developed conditions) after the :
CH occurrence. The period admission/third day :
thowed the highest dynamics of excreted cisLTs : pot follow the same dynamic of decline, thus they
vhich came out from the excretion of the high : eyen tend to opposite correlation.
:ysLTs values in the first three days. So, cysLTs :
-ontinued to excrete, but not with such dynam- :
cs.Winking et al, who first started to research on :

his field, did not note differences of the cysLTs :

examinees (0.45-52cm3). Figure 2 and Figure 3
show coeffitient of correlation on the 3th day r=-
of the excreted leukotrienes in urine are bigger
of a hematoma for this short piriod of observa-

and additional bleeding was absent-almost con-
stant hematoma volume values). Both values do

Conclusion
Rupture of the blood vessel wall causes blood

. extravasation and local cumulation in form of
: hemorrhagic collection (hematoma) which dis-

: tracts and compresses the brain parenchyma.
ranglia) and to homogenous dimensions of he- :

In such conditions, the brain tissue has a capac-

ity for highly synthesis of cysteinyl leukotrienes
¢ which excretion in urine is highly significant fora
: whole 5-day period of observation, but mostly in
. the period: admission/third day. Hematoma did-

The results obtained from the values of the :
\ematoma volume (mean, minimal and maximal) :
thowed a feature of steadiness, which meant that :
he hematoma did not change its dimensions or :
ts volumenous values were with initial signs for :

nt show significant changes of the volume values
(initial resorbtion did not have an influence, and
additional bleeding was absent).

Among the leukotreines and hematoma a cor-
relative relation at admittance Is found-increased

i heamtoma values were followed by increasing
‘hagic collection (Table 2). In favour to hemato-
na volumes steadiness for all three periods of :
«xamination (admission/3thday/Sthday) spoke :
hat the differences of the hematoma volume :
ralues were minimal. Pathophysiological code of |
nitial resorbtion could not influence significant- :
y on the dimensions of hematoma volume for :
his short 5-day period. For absence of additional :
sleeding spoke the minimal differences of the he- :
© [2] Krieger D.Intracerbral Hemorrhage. Acute
Figure 1 shows that at the admittance urine :

synthesized leukotrienes values,
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