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Criteria for a short-term vital and functional prognosis for cerebral hemorrhagic supratentorial stroke (CHSS) acute period, that
would take into account the secondary IVH severity in the onset of the disease, are currently lacking.

The main purpose of the study was to develop criteria for the prediction of cerebral hemorrhagic supratentorial stroke acute period
outcome on the basis of the assessment of secondary intraventricular hemorrhage (IVH) severity in the onset of the disease.

Materials and methods. A complex clinical and paraclinical study was conducted in 70 patients (38 men and 32 women,
aged 66 (58; 74) years) who have CHSS and secondary IVH confirmed by a clinical and neuroimaging examination, who
were hospitalized within the first 24 hours since the onset of the disease and received conservative therapy. Intraventricular
hemorrhage (IVH) severity was assessed in terms of Graeb Scale, [VH Scale and LeRoux Scale. To determine the prediction
criteria, ROC analysis was used, calculating sensitivity (Se) and specificity (Sp) parameters.

Results. Lethal outcome was registered in 18.6 % cases, unfavorable functional outcome (modified Rankin Scale score
(mRS) = 4-5 on the 21¢ day of the disease) — in 44.3 % patients. It was determined that [VH Scale (AUC = 0.94, P < 0.05)
has a higher informative value than Graeb Scale (AUC = 0.89, P < 0.05) and LeRoux Scale (AUC = 0.88, P < 0.05) for a lethal
prognosis of CHSS acute period outcome. It was detected that Graeb Scale, Intraventicular Hemorrhage Scale and LeRoux
Scale are more informative for the determination of vital rather than functional prognosis of CHSS acute period outcome
(AUC =0.89 versus AUC = 0.74 for Graeb Scale, P < 0.05; AUC = 0.94 versus AUC = 0.79 for IVH Scale, P < 0.05; AUC = 0.88
versus AUC = 0.72 for LeRoux Scale, P < 0.05).

Conclusions. Predictors of the lethal outcome of CHSS acute period are Graeb Scale score >5 (Se = 84.6 %, Sp = 77.2 %),
IVH Scale score >16 (Se = 84.6 %, Sp = 96.5 %) and LeRoux Scale score >9 (Se = 84.6 %, Sp = 86.0 %). Graeb Scale score
<3 (Se =69.2 %, Sp = 72.7 %), IVH Scale score <8 (Se = 69.2 %, Sp = 79.5 %) and LeRoux Scale score <3 Se = 69.2 %,
Sp =72.7 %) are the criteria for the favourable functional outcome of CHSS acute period (mRS score <3 on the 21st day).

MporHo3yBaHHA BUXOAY FOCTPOro nepioAy Mo3KoBOro remopariyuHoro
cynpaTeHTopiaAbHOro iHCYAbTY Ha MiACTaBi OLiHIOBAHHA BUPAXXEHOCTi
BTOPUHHOTIO BHYTPIiLLHbOLIAYHOYKOBOIr0 KpOBOBUAUBY B A€01OTI 3aXBOpPIOBaHHA

A. A. Ky3HeuLoB

KpuTepii KopoTKOCTPOKOBOTO BiTanbHOM Ta (YHKLiOHaNBLHOIO NPOrHO3Y BUXOAY FOCTPOro nepiogy MO3KOBOMO reMopariyHoro
cynpateHnTopianbHoro iHcynsty (MICI), siki BpaxoByBanu 61 BUpaXeHiCTb BTOPUHHOTO BHYTPILLHLOLLITYHOYKOBOTO KDOBOBUIMBY
(BLUK) y nebtoTi 3axBoptoBaHHsl, Ha TENepILLHIiA Yac BiACYTHI.

MeTa po60oTu — po3pobuTn KpuTepii NporHo3yBaHHs Hacniakie roctporo nepiogy MICl Ha niacTasi OLHIOBaHHS BUPaXXeHOCTi
BTOpUHHOTO BLLIK y nie6toTi 3aXBOptOBaHHS.

Matepianu Ta meTogu. 3ailicHUNM KOMNNEKCHE KMiHiko-napakniHiyHe gocnimkeHHs 70 nauieHTiB (38 4onoB.ikiB i 32 xiHku,
Bik — 66 (58; 74) pokiB) i3 NiATBEPIKEHNM 3a [aHNMU KNiHIKO-HepoBidyanisauiHoro focnimxeHHs MICl a BTopuHHum BLLK,
sKi Bynm rocnitaniaoBaHi B nepLui 24 roavHy Bia AeboTy 3aXBOPHOBaHHS Ta OTPUMYBany KOHCepBaTVBHY Tepanito. BupaxeHicTb
sTopuHHoro BLUK ouiHioBanu B 6anax 3a Graeb Scale, Intraventicular hemorrhage (IVH) Scale i LeRoux Scale. [ins Bu3HaueHHs
KpuTepiiB NPOrHo3yBaHHs BUkopucToByBaBcst ROC-aHania i3 po3paxyHKom napameTpis YyTnmBocTi (Se) Ta cneuundiyHocTi (Sp).

Pesynbratu. JletansHuii Buxig 3apeectposannil y 18,6 % Bunaakis, HECNPUATIINBUY (OYHKLIOHaNbHUIA BUXIA Y BUMMSAI 3Ha-
yeHHs 4-5 6aniB 3a MoaudikoBaHoto LuKkanow PexkiHa (MLLP) Ha 21 foby 3axBoptoBaHHs — y 44,3 % navjeHTiB. BussneHo,
wo IVH Scale (AUC = 0,94, p < 0,05) nepesuLuye 3a iHhopmaTueHicTio Graeb Scale (AUC = 0,89, p < 0,05) i LeRoux Scale
(AUC = 0,88, p < 0,05) ons nporHo3yBaHHs neTansHoro Buxogy roctporo nepiogy MICl. BcranosneHo, wo Graeb scale, IVH
scale i LeRoux scale iHpopmaTUBHILLi ANst BUSHAYEHHS BITANbHOTO, HX (DYHKLIOHaNbHOrO MPOrHO3Y BUXOZY FOCTPOrO nepiogy
MICI (AUC = 0,89 npotn AUC = 0,74 ans Graeb scale, p < 0,05; AUC = 0,94 npotn AUC = 0,79 gnsa IVH scale, p < 0,05;
AUC = 0,88 npot AUC = 0,72 ansa LeRoux scale, p < 0,05).

BucHoBku. NpeankTopn netansbHoro Buxogy roctporo nepiogy MICl — sHayeHHs >5 Ganis 3a Graeb Scale (Se = 84,6 %,
Sp =77,2 %), >16 6anis 3a IVH Scale (Se = 84,6 %, Sp = 96,5 %) Ta >9 6anis 3a LeRoux Scale (Se = 84,6 %, Sp = 86,0 %).
Kputepismm cnipustnmneoro dyHKUioHanbHoro Buxogy roctporo nepiogy MICl (<3 6anwm 3a MLUP Ha 21 goby 3axBoptoBaHHs)
€ 3HayeHHs 3a Graeb Scale <3 (Se = 69,2 %, Sp = 72,7 %), IVH Scale <8 (Se = 69,2 %, Sp = 79,5 %) i LeRoux Scale <3
(Se =69,2 %, Sp =72,7 %).
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MporHo3upoBaHUe UCX0AA OCTPOro NepuoAa MO3roBoro reMopparmueckoro
cynpaTteHTopuanbHOro UHCyAbTa Ha OCHOBaHUWU OLEHKU Bblpa>XX€HHOCTU BTOPUUYHOIO
BHYTPU)XEAYAOUKOBOIro KpOBOU3AUAHUA B Aeblote 3aboreBaHusA

A. A. Ky3HeuoB

KpuTepum KpaTkocpo4HOTo BUTaNbHOTO W (PYHKLIMOHANBHOMO MPOrHO3a MCXOAa OCTPOro Neprosa MO3roBOro reMoppariiyeckoro
cynpateHTopuanbHoro uHcynsta (MICH), kotopble bl y4MTbIBANM BbIPAXEHHOCTb BTOPUYHOIO BHYTPYXKENYA0HKOBOTO KPOBO-
nanuaHus (BXK) B aebiote 3abonesaHus, B HACTosLLEE BPEMS OTCYTCTBYIOT.

Llenb pa6oTkl — paspaboTaTh KpuTepuy NPOrHo3npoBaHus ucxoaa octporo nepuoga MICY Ha 0CHOBaHUM OLEHKM BbIpaXeH-
HocTu BTOpMYHOro BXKK B febtoTe 3abonesaHus.

Matepwuanbi u meToabl. [TpoBegeHO KOMNMEKCHOE KMMHUKO-NapaknuHndeckoe ncenegosanume 70 naumeHToB (38 MyxumH n 32
KEHLLWH, Bo3pacT — 66 (58; 74) net) ¢ noaTBEPXKAEHHBIM NO AaHHbBIM KIMHUKO-HEMPOBM3YyanuaaLmnoHHoro uccnegosanns MrCU
un BTopuyHoro BXK, kotopele 6binm rocnutanuanpoBaHbl B nepsble 24 yaca ot aebiota 3abonesanus 1 nonyyanu koHcepaa-
TWBHYO Tepanuio. BeipaxeHHocTb BTopuyHoro BXKK oueHnsanack B 6annax no Graeb Scale, Intraventicular hemorrhage (IVH)
Scale n LeRoux Scale. [ins onpeaenexs kputepres NporHo3nMpoBaHus ucnonb3osancs ROC-aHanu3 ¢ pacyeToM napameTpoB
YyBCTBUTENBHOCTU (Se) u cneundmryHocTy (Sp).

Pesynbrartbl. [leTanbHbii ucxoa 6bin 3apernctpupoBaH B 18,6 % cnyvaes, OTHOCUTENBHO HEBNAronpusATHLIA UCxod B hopme
3HaveHns 4-5 Gannos no mMoanduumposaHHoi wkane PaHkuHa (MLUP) Ha 21 cyTkn 3abonesanus —y 44,3 % nauueHToB.
BeisisneHo, uto IVH Scale (AUC = 0,94, p < 0,05) npeBocxoauT no nHgopmatneHoctn Graeb Scale (AUC = 0,89, p < 0,05) n
LeRoux Scale (AUC = 0,88, p < 0,05) ons nporHo3vpoBaHus netanbHoro nexoga octporo nepuoaa MICU. YctaHoeneHo, 4to
Graeb scale, IVH scale n LeRoux scale 6onee nHhopmaTBHbl ANs OnpeaeneHns BUTanbHoro, HEeXenm yHKLMOHaNbHOMo
nporHosa ucxoaa octporo nepuoga MICU (AUC = 0,89 npotns AUC = 0,74 ans Graeb scale, p < 0,05; AUC = 0,94 npotvs
AUC = 0,79 gna IVH scale, p < 0,05; AUC = 0,88 npotue AUC = 0,72 ans LeRoux scale, p < 0,05).

BbiBoapbl. MpeankTopamy netanbHoro ucxoga octporo nepuoga MICU BeicTynatoT 3HayeHus >5 6annos no Graeb Scale
(Se =84,6 %, Sp=77,2 %), >16 6annos IVH Scale (Se = 84,6 %, Sp = 96,5 %) n >9 6annos no LeRoux Scale (Se = 84,6 %,
Sp =86,0 %). Kputepusimm BnaronpusTHoro yHKLMOHanbLHoro ncxoaa octporo nepu oga MIICU (<3 6anna no MLLUP Ha 21 cyTku
3aboneBaHust) sBRstOTCS 3Ha4YeHus no Graeb Scale <3 (Se = 69,2 %, Sp = 72,7 %), IVH Scale <8 (Se = 69,2 %, Sp = 79,5 %)

1 LeRoux Scale <3 (Se = 69,2 %, Sp = 72,7 %).

Introduction

Cerebral hemorrhagic stroke (CHS) is the most destruc-
tive type of acute cerebrovascular accidents, which is at
leading positions in the list of causes of death and disability
in young and middle-aged people in most countries of
the world [1,2]. The 30-day mortality rate from CHS consti-
tutes 35-52 %, and about 80 % among survived patients,
have severe consequences in the form of pronounced
neurological deficit, which causes permanent disability
and need for physical assistance in everyday life [3,8].

30-45 % of cases of spontaneous intracerebral
hemorrhage (SICH) are complicated by intraventricular
hemorrhage (IVH) [5,6]. In accordance with the numerous
studies, the presence of secondary IVH is an independent
predictor of early clinical deterioration and poor outcome in
patients with SICH [4,9,10], which suggests the presence
of secondary IVH in the spectrum of parameters associated
with the acute period outcome of the disease [11].

The aim

Criteria for a short-term vital and functional prognosis for
cerebral hemorrhagic supratentorial stroke (CHSS) acute
period, that would take into account the secondary IVH
severity in the onset of the disease, are currently lacking,
and the aim of this study was to develop criteria for
the prediction of cerebral hemorrhagic supratentorial stroke
(CHSS) acute period outcome on the basis of the assess-
ment of secondary intraventricular hemorrhage severity in
the onset of the disease.

Pathologia. Volume 14. No. 3, September-December 2017

Materials and methods

A complex clinical and paraclinical study was conducted
in 70 patients (38 men and 32 women, aged 66 (58, 74)
years) who have CHSS and secondary IVH confirmed
by a clinical and neuroimaging examination, who were
hospitalized within the first 24 hours since the onset of
the disease and received conservative therapy. The study
excluded patients who have acute disorders of cerebral
circulation in the anamnesis, oncological and/or decom-
pensated somatic pathology. The cases of extracerebral
cause of death in accordance with the autopsy results
were also excluded.

The study included clinical and neurological examina-
tion along with the assessment on the basis of the National
Institute of Health Stroke Scale (NIHSS) and Glasgow
Coma Scale (GCS) in the onset of the disease. The as-
sessment of the functional outcome of CHSS acute period
and secondary IVH was held on the 21t day of the disease
according to the modified Rankin Scale (mRS), where mRS
score = 4-5 corresponded to an unfavorable functional
outcome, mRS score <3 - to a favorable one.

Acomputed tomography scanner “Siemens Somatom
Spirit” was used for the visualization within the first 24 hours
since the onset of the disease. Taking into consideration
the lack of direct methods of the determination of [VH vol-
ume, its severity was assessed in terms of Graeb Scale, In-
traventicular Hemorrhage (IVH) Scale and LeRoux Scale.

Statistical data analysis was carried out using Statistica
6.0 software (StatSoft Inc., USA, series number AXX-
R712D833214FAN5) and MedCalc (version 16.4). The
normality was assessed using Shapiro—Wilk Test. Descrip-
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Table 1. The results of the analysis of interrelation between the severity of secondary
IVH and clinical and neurological data in patients on the basis of Spearman’s rank
correlation coefficient (R)

Scales NIHSS score Glasgow Coma Scale  Modified Rankin
on the 15t day score on the 1¢t day Scale score
on the 21 day
Graeb Scale score +0.44* -0.40* +0.54*
IVH Scale score +0.54* -0.50* +0.64*
LeRoux Scale score ~ +0.43* -0.39* +0.51%
* P <0.05.

Table 2. Analysis of differences of Graeb Scale score, IVH Scale score and LeRoux
Scale score in groups of patients with lethal and non-lethal outcome of CHSS acute
period, Me (Q1; Q3)

Scales Lethal outcome (n=13) Non-lethal outcome P
(n=57)

Graeb Scale score 9(8;10) 4(2;5) <0.0001

IVH Scale score 20 (17; 20) 9(3;13) <0.0001

LeRoux Scale score 13 (10; 14) 4(2;7) <0.0001

Table 3. Analysis of differences of Graeb Scale score, IVH Scale score and LeRoux
Scale score in groups of patients with various functional outcomes of CHSS acute
period, Me (Q1; Q3)

Scales Unfavorable functional out- Favorable functional P
come (n = 31) outcome (n = 26)

Graeb Scale score 5 (2,75; 6) 2(1,25; 4) <0.01

IVH Scale score 11,5 (6; 13) 6(3;9) <0.001

LeRoux Scale score 5 (2,75; 8) 2 (1,25; 4,75) <0.01

tive statistics were presented in the form of Me (Q1; Q3),
where Me is the median, Q1 is the | quartile, Q3 is the IlI
quartile. The interrelation of quantitative characteristics
was assessed in accordance with the Spearman’s rank
correlation coefficient (R). Mann—Whitney Test was used
to assess the intergroup differences. The null hypothesis
was rejected with a significance level of statistical criteria
P < 0.05. To determine the prediction criteria, ROC anal-
ysis was used, calculating sensitivity (Se) and specificity
(Sp) parameters.

Results of research and discussion

In the onset of the disease, the following indexes were
registered in patients: NIHSS score = 12 (8; 15), GCS
score =14 (12; 15), Graeb Scale score =4 (2; 7), IVH Scale
score = 10 (6; 14) and LeRoux Scale score = 4.5 (2; 10).

Acorrelation analysis was made to determine the level
of interrelation between the severity of secondary IVH in
patients with CHSS and clinical and neurological data in
the acute period of the disease. The results of the analysis
are presented in Table 1.

Direct relation between the severity of secondary IVH
and the baseline level of neurological deficit, as well as
the disability status on the 21% day of the disease were
moderate, which suggests the presence of Graeb Scale
score, the IVH Scale score and the LeRoux Scale score in
the spectrum of predictors of acute CHSS period outcome.

The following outcomes of the acute period of the dis-
ease were registered in patients: lethal outcome (18.6 %),
unfavorable functional outcome in the form of 4-5 points
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value in accordance with mRS (44.3 %) and favorable
functional outcome in the form of <3 points value in ac-
cordance with mRS (37.1 %).

The Graeb Scale score, IVH Scale score and LeRoux
Scale score in the onset of the disease were significantly
higher in patients with CHSS who had a lethal outcome in
the acute period in comparison with patients with non-lethal
outcome (Table 2).

On the basis of ROC-analysis it was determined that
predictors of the acute period lethal outcome of the disease
are: Graeb Scale score >5 (Se =84.6 %, Sp=77.2 %), IVH
Scale score >16 (Se = 84.6 %, Sp = 96.5 %) and LeRoux
Scale score >9 (Se = 84.6 %, Sp = 86.0 %).

It was determined that IVH Scale (AUC = 0.94) has a
higher informative value than Graeb Scale (AUC = 0.89,
P < 0.05) and LeRoux Scale (AUC = 0.88, P < 0.05) for
CHSS acute period lethal outcome prediction.

It was detected that Graeb Scale score, IVH Scale
score and LeRoux Scale score in the onset of the disease
were significantly higher in patients with CHSS who had
an unfavorable functional outcome in the acute period in
comparison with patients with favorable functional outcome
(Table 3).

It was determined that criteria for a favorable func-
tional outcome of CHSS acute period are Graeb Scale
score <3 (Se = 69.2 %, Sp = 72.7 %), IVH Scale score
<8 (Se =69.2 %, Sp = 79.5 %) and LeRoux Scale score
<3 (Se =69.2 %, Sp = 72.7 %), while the Graeb Scale
score = 4-5, IVH Scale score = 9-16 and LeRoux Scale
score =4-9 are associated with an unfavorable functional
outcome.

It was found out that the predictive value of Le-
Roux scale (AUC = 0.72) is inferior to that of IVH scale
(AUC = 0.79, P < 0.05) and Graeb scale (AUC = 0.74,
P <0.05) as for the determination of the functional recovery
level on the 21! day since the onset of the disease.

On the basis of a comparative analysis of AUC inde-
xes, it was determined that Graeb Scale, Intraventicular
Hemorrhage Scale and LeRoux Scale are more informative
for the determination of vital rather than functional prog-
nosis of CHSS acute period outcome (AUC = 0.89 versus
AUC =0.74 for Graeb Scale, P < 0.05; AUC = 0.94 versus
AUC = 0.79 for IVH Scale, P < 0.05; AUC = 0.88 versus
AUC = 0.72 for LeRoux Scale, P < 0.05).

The obtained results are adjusted with the research
conducted by B.Y. Hwang et al. 2012 in which the connec-
tion between higher Graeb Scale score, IVH Scale score,
LeRoux Scale score and poor functional outcome was dis-
played, but any differences between informative values of
IVH Scale, Graeb Scale and LeRoux Scales for a prediction
of CHSS acute period functional outcome were not found
there — areas under the receiver operating characteristic
curve were similar among the IVH, Graeb, and LeRoux
scores (0.745, 0.743, and 0.744, respectively) [7]. In our
research it was claimed that IVH Scale is characterized by
the highest informative value for prediction of CHSS with a
secondary IVH acute period lethal outcome (AUC = 0.94
versus AUC = 0.89 for Graeb Scale and AUC = 0.88 for
LeRoux Scale) and for prediction functional recovery on
the 21t day of the disease (AUC = 0.79 versus AUC =0.74
for Graeb Scale and AUC = 0.72 for LeRoux Scale). In
our opinion, the results are due to the fact that IVH Scale
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allows a more differentiated assessment of the severity
of IVH, as it takes into consideration the difference bet-
ween the sizes of lateral cerebral ventricles and other
ventricles.

Thus, the study made it possible to justify the use of
assessment scales of the severity of secondary IVH in
the onset of CHSS to predict the acute period outcome
of the disease and to determine the values of the Graeb
Scale, Intraventicular Hemorrhage Scale and LeRoux
Scale by optimal sensitivity and specificity ratio. However,
further research is needed to obtain more informative cri-
teria for the prediction of the functional outcome of CHSS
acute period along with a secondary IVH.

Conclusions

1. Predictors of the lethal outcome of CHSS acute pe-
riod are Graeb Scale score >5 (Se =84.6 %, Sp=77.2 %),
IVH Scale score >16 (Se = 84.6 %, Sp = 96.5 %) and
LeRoux Scale score >9 (Se = 84.6 %, Sp = 86.0 %).

2. Graeb Scale score <3 (Se =69.2 %, Sp = 72.7 %),
IVH Scale score <8 (Se = 69.2 %, Sp = 79.5 %) and
LeRoux Scale score <3 Se = 69.2 %, Sp = 72.7 %) are
the criteria for the favourable functional outcome of CHSS
acute period (MRS score <3 on the 215 day).

3. The predictive value of Intraventricular Hemor-
rhage Scale (AUC = 0.94) is superior to Graeb Scale
(AUC = 0.89, P < 0.05) and LeRoux Scale (AUC = 0.88,
P <0.05) as for the definition of the vital prognosis of CHSS
acute period outcome.

4. LeRoux Scale (AUC = 0.72) is less informative
than IVH Scale (AUC = 0.79, P < 0.05) and Graeb Scale
(AUC=0.74, P <0.05) as for the prediction of the functional
outcome of CHSS acute period.

5. Graeb Scale, Intraventicular Hemorrhage Scale
and LeRoux Scale are more informative as for the deter-
mination of vital, rather than functional outcome of CHSS
acute period.

The perspective for the further scientific research
is the elaboration of the differential approach for the optimal
treatment choice in patients with CHSS and secondary
IVH on the ground of individual acute period outcome
prognosis.
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