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The aim of the study was to develop criteria for predicting the outcome of the acute period of spontaneous supratentorial intracerebral
hemorrhage (SSICH) on the background of conservative therapy, taking into consideration the lesion localization in conjunction
with neuroimaging parameters of the quantitative severity assessment of the damage to cerebral structures.

Materials and methods. Prospective cohort examination of 314 patients in acute period of SSICH on the ground of conservative
treatment. Clinical and neurological examination consisted of using the Full Outline of Unresponsiveness coma scale and NIHHS,
neuroimaging with the help of computed tomography with detection of SSICH localization, volume of intracranial hemorrhage, second-
ary intraventricular hemorrhage and midline shift. Disease acute period outcome was evaluated on the 215 day by the Rankin scale.

Results. It was detected that integrated neuroimaging SSICH's type considering its localization and quantitative severity estimation
of cerebral structure injury was closely associated with the disease acute period outcome on the ground of conservative therapy
(x? Pearson = 308.6, P < 0.0001). Thus, mortality rate was the highest in patients with posteromedial type of thalamic hemorrhage
(50.0 %), global type of thalamic hemorrhage (91.7 %) and massive type of striatocapsular hemorrhage (89.8 %). Unfavorable
functional outcome as the modified Rankin scale score 4-5 on 215t disease day predominated among patients with posterolateral
types of thalamic hemorrhage (76.5 %) and striacapsular hemorrhage (64.3 %). Whereas the frequency of favorable outcome was
the highest among patients with anterior/dorsal type of thalamic hemorrhage (100.0 %), posteromedial (88.0 %), middle (95.0 %),
lateral types of striatocapsular hemorrhage (61.9 %) and lobar (74.5 %) hemorrhage.

Conclusions. Posteromedial type of thalamic hemorrhage, global type of thalamic hemorrhage and massive type of striatocap-
sular hemorrhage are the predictors of lethal outcome of the acute period of SSICH on the background of conservative therapy.
Criteria for unfavorable short-term functional outcome are posterolateral types of thalamic and striatocapsular hemorrhage, while
anterior/dorsal type of thalamic hemorrhage, posteromedial/middle type of striatocapsular hemorrhage and lobar hemorrhage are
associated with favorable outcome of the acute period of the disease.

IHTerpanbHi HeMpoBi3yani3aLiiHi KpUTepii NPOrHO3yBaHHA HACAIAKY
rocTporo nepiosy CnOHTaHHOIO CynpaTeHTOPiaAbHOr0 BHYTPiLLIHbOMO3KOBOr0 KPOBOBUAUBY
Ha TAl KOHCcepBaTUBHOI Tepanii

0. A. Ko3boAKiH, A. A. Ky3HeLoB

MeTa po60T1 — po3pobuTH KpUTEpIi NPOrHO3yBaHHS HACTIZAKY FOCTPOrO NEPIOAY CNOHTAHHOIO CynpPaTeHTOPIaNbHOM BHYTPILLHLO-
mo3koBoro kpoosunuey (CCBMK) Ha Tni koHCepBaTWUBHOI Tepanii, Lo BPaxXoByoTb JOKani3aLlito 0CepeaKy ypaXeHHs pa3oMm i3
HenpoBi3yanisaLiiHuM1 napaMmeTpamm KinbKiCHOrO OLiHIOBAHHS TSKKOCTI YLUKOKEHHS LiepebpanbHuX CTPYKTYp.

Marepianu Ta MmeToau. 3aiicH1IM NpoCNeKTUBHE, KOropTHe AocnimkeHHs 314 navjenTiB y roctpomy nepiogi CCBMK Ha Tni koHcep-
BaTKBHOI Tepanii. KniHiko-HeBpornoriuHe 06CcTexeHHs nepeabayano ouiHoBaHHs 3a Lkanoto komu Full Outline of Unresponsiveness
i Wkanoto iHcyneTy HaujioHanbHoro iHeTUTyTY 3a0poB’st CLUA; HeiipoBisyanisaLiiiHe LOCHimKEHHS 3aiACHUIN METOLOM KOMM'toTep-
HOI ToMorpadii rONOBHOrO MO3Ky 3 BU3HAYEHHSAM NokanisaLlii ocepeaKy ypakeHHs, 06’eMy BHYTPILLHEOMO3KOBOMO KPOBOBUIUBY,
06'eMy BTOPVHHOTO BHYTPILUHBOLLITYHOYKOBOTO KPOBOBUIMBY Ta NnaTepanbHOi AncrokaLlii cepeamHHux CTpYKTyp Mo3ky. Hacnigok
rOCTPOro nepiofly 3aXBOptoBaHHS OLiHtoBanM Ha 21 100y 3a MoaundikoBaHOK Lkano PeHkiHa.

PesyniraTu. BeraHoBunn, Wwo iHterpanbHuii Herposisyanisaviniui Tun CCBMK, sikuin BpaxoBye 110ro nokaniaavito Ta napameTpu
KiNbKICHOMO OL|HIOBaHHS TSKKOCTI YLLKOKEHHS LiepebpanbHux CTPYKTYp, TICHO acouiioBaHuii i3 HacmigkoM rocTporo nepiogy
3aXBOPIOBaHHS Ha Thi koHcepeaTWBHOI Tepanii (x? MipcoHa = 308,6, p < 0,0001). Tak, piBeHb NETANbHOCTI HANBULLMIA Y Tpynax
navieHTis i3 3agHbomegiansHM (50,0 %), rnobanbHUM Tunamu TanamivHoro kposoBUnnBy (91,7 %) Ta MacyBHUM TUNOM CTpIaTo-
kancynsipHoro kpososunuBy (89,8 %). Hecnpuatnuemii yHKUiOHaNbHWIA HAcNIBOK, a CaMme 3HaveHHs 4-5 Ganis 3a moaudikosa-
HOO LUKanoto PeHkiHa Ha 21 foby 3axBOPOBaHHS!, AOMiHYBaB Y rpynax nauieHTiB i3 3aaHbonarepanbHMy TUnamu TanamiyHoro
(76,5 %) Ta cTpiaTokancynspHoro kpoosunuay (64,3%), Toai NTOMa Bara CnpuSTIIMBOTO (hyHKLIOHANBHOMO HacniaKy HanbinbLua
B NaLieHTIB i3 nepeaHim/3agHim Tunom TanamivHoro kpososunuay (100,0 %), 3agHbomegiansHum (88,0 %), cepeanHHum (95,0 %),
naTepanbHUM TUNamu CTpiaTokancynsapHoro kposoeunmBy (61,9 %) Ta nobapHuM kposoBunMBoM (74,5 %).

BucHoBku. MpeankTopamm netansHoro Hacnigky roctporo nepiogy CCBMK Ha Tni koHcepBaTWBHOI Tepanii € 3aaHbOMeianbHWiA,
rnobanbHUiA TUNK TanamiyHOro KPOBOBUIMBY | MAcUBHWIA TWM CTPIaTOKaNCynspHOro KpoBoBunuBY. Kputepii HecnpusTnueoro
KOPOTKOCTPOKOBOIO (hyHKL{OHAIIbHOTO NPOrHO3Y — 3aAHboNaTeparbHi TUMK TanamiyHoro Ta CTpiaToKancynsipHOro KPOBOBUIMBY,
a nepeaHii/3agHin TMN TanamiYHOro KPOBOBMIVBY, 3a4HbOMEAIaNbHUIA/CEPEaNHHMIA TUN CTPIaTOKaNCyNSPHOrO KPOBOBUIMBY Ta
nobapHu1in KPOBOBWIMB acOLIinOBaHi 3i CNPUATIIMBIAM (PYHKLOHANbHUM HACIZKOM FOCTPOro nepiogy 3axBOpPHOBaHHS.
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Cerebral hemorrhagic stroke, namely, its most common form
— spontaneous supratentorial intracerebral hemorrhage
(SSICH) is the most severe type of acute cerebrovascular
disorders from the point of view of the medical and social as-
pects [1-3]. The modern paradigm of the specialized medi-
cal care provision to this group of patients primarily involves
the use of a personalized approach to the determination of
the optimal treatment tactics. The most important basis for
making appropriate decisions is to undertake an immediate
verification of a short-term prognosis on the background of
the conservative therapy [4-6].

Routine clinical practice allows carrying out a ve-
rification of short-term period prognosis in this group of
patients primarily on the basis of neuroimaging data [7,8].
Quantitative parameters are used to assess the severity of
damage to cerebral structures (intracerebral hemorrhage
volume, midline shift severity, secondary intraventricular
hemorrhage volume) [9-11]. The information on the local-
ization of a lesion is also taken into consideration [12—-15].
Atthe same time, the localization of SSICH and quantitative
neuroimaging indicators are closely associated with each
other, which determines the feasibility of their assessment
along with the definition of integrated neuroimaging patterns.
The validity of a comprehensive assessment of these data
was shown in our previous study, which identified the ap-
propriate assessment gradations of the cerebral damage
severity in patients with SSICH based on clustering of
observations with exclusively quantitative neuroimaging
criteria. The informative value of these criteria as for the de-
termination of the acute period outcome of the disease was
also proven [16].

Therefore, the consideration of the lesion localization
in addition to the indicators of quantitative assessment of
damage to cerebral structures in patients with SSICH may
improve the accuracy of neuroimaging verification of short-
term prognosis on the background of conservative therapy.

Aim

The aim of the study was to develop criteria for predicting
the outcome of the acute period of spontaneous supraten-
torial intracerebral hemorrhage on the background of
conservative therapy, taking into consideration the lesion
localization in conjunction with neuroimaging parameters
of the quantitative severity assessment of the damage to
cerebral structures.

Materials and methods

In order to achieve this goal, a prospective, cohort study
involving 314 patients (178 men and 136 women, mean
age — 65.2 £ 0.6 years) with the first case of hypertensive
SSICH was conducted at the Department of Acute Disorders
of Brain Circulation of the Municipal Non-Profit Enterprise
“City Hospital No. 6” of the Zaporizhzhia City Council. The
diagnosis was verified on the basis of a comprehensive
clinical and neuroimaging examination within 24 hours of
the disease onset. The required informed consent to par-
ticipate in the study was signed by each patient.

The level of neurological deficit was determined at
the time of hospitalization and in the dynamics of the acute
period of the disease, using the Full Outline of Unrespon-

siveness (FOUR) Coma score and the National Institute of
Health Stroke Scale (NIHSS). According to the computed
tomography brain examination, which was conducted using
a scanner Siemens Somatom Spirit (Germany) or Toshiba
Astelion (Japan), we detected the localization, linear size of
intracerebral hemorrhage, midline shift severity (by the ave-
rage displacement of the pellucid septum and the pineal
gland), the presence of a blood breakthrough into the brain
ventricular system. The intracerebral hemorrhage volume
(ICHV) was calculated using the ellipsoid formula. The
secondary intraventricular hemorrhage volume (IVHV) was
determined by the exponential formula, based on the value
of the total score on the Intraventricular Hemorrhage (IVH)
scale [11]. The sum of ICHV and IVHV were calculated
as the intracranial hemorrhage total volume (ICHTV). De-
pending on the location, thalamic, striatocapsular and lobar
hemorrhages were determined.

The types of thalamic and striatocapsular hemorrhages
were identified according to the relevant classifications of
Chin-Sang Chun etal. (1996, 2000). Thus, thalamic haema-
tomas were classified into four regional types and one global
type. The regional types were anterior, dorsal, posterolateral
and posteromedial. The anterior type was defined as a
haematoma mainly located in the anterior thalamic region
supplied by the polar or tuberothalamic artery. The dorsal
type was defined as a haematoma located in the dorsal as-
pect of the thalamus with the main haematoma best seen at
a higher level of the computed tomography scans than other
types. The posterolateral type was defined as a haematoma
located in the territory of the thalamogeniculate arteries. The
posteromedial type was defined as a haematoma located in
the medial thalamic region supplied by the thalamic-subtha-
lamic paramedian arteries. The global type was defined as
a large whole-thalamus haematoma and its bleeding focus
was difficult to assess in the brain images [16].

Striatocapsular hemorrhages were divided into five
types (four regional and one massive) according to the ma-
jor vascular territories:

1. the posteromedial type in the anterior choroidal
artery territory;

2. the middle type in the medial lenticulostriate artery
territory;

3. the posterolateral type in the posteromedial branches
of the lateral lenticulostriate artery territory;

4. the lateral type in the subinsular region supplied by
the most lateral branches of the lateral lenticulostriate artery;

5. the entire striatocapsular area haematomas were
defined as the massive type [17].

All patients were consulted by a neurosurgeon.
Conservative therapy was recommended as an optimal
treatment tactic, which was carried out according to
the Unified Protocol for the provision of medical care to
patients with cerebral hemorrhagic stroke, approved by
the order of the Ministry of Health of Ukraine No. 275 dated
17.04.2014 [18].

The study did not include patients who corresponded
to the following criteria: acute disorders of brain circula-
tion in the anamnesis; intracerebral hemorrhage due to
cerebral infarction, brain tumor, receiving anticoagulants;
the presence of a confirmed aneurysm or arteriovenous
malformation of cerebral vessels; somatic pathology in
the stage of decompensation; malignant neoplasms;
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Table 1. Comparative analysis of clinical and neuroimaging indicators in patients with thalamic, striatocapsular and lobar hemorrhage

Parameters, units Localization of SSICH
Thalamic (n = 100) Striatocapsular (n = 167) Lobar (n = 47)

FOUR score 14 (12; 16) 15 (11; 16) 16 (15; 16) 0.0023
NIHSS score 15 (11; 20) 16 (10; 24) 7(5,13) <0.0001
ICHV, mL 8.9 (5.6;13.1) 23.2(9.2;66.3) 10.7 (2.6; 34.5) <0.0001
MS, mm 25(0.0;4.0) 25(0.0;8.0) 0.0(0.0; 2.0) <0.0001
IVHV, mL 11.0 (4.7; 30.0) 2.2(0.0;30.0) 0.0 (0.0; 0.0) <0.0001
ICHTV, mL 9.8 (6.6; 14.1) 23.3(9.2; 67.3) 10.7 (2.6; 35.0) <0.0001

FOUR: Full Outline of UnResponsiveness Scale; NIHSS: National Institute of Health Stroke Scale; ICHV: intracerebral hemorrhage volume; MS: midline shift; IVHV: intraventricular
hemorrhage volume; ICHTV: intracranial hemorrhage total volume; P: statistical significance of intergroup differences according to the Kruskal-Wallis test.

Table 2. Comparative analysis of clinical and neuroimaging indicators in patients with different types of thalamic hemorrhage, Me (Q1; Q3)

Parameters, units Type of thalamic hemorrhage
Anterior/dorsal (n = 17) Posterolateral (n = 51) Posteromedial (n = 20) Global (n =12)

FOUR score 16 (15; 16) 15 (14; 16) 12(6; 15) 8 (4; 11) <0.0001
NIHSS score 9(7; 10) 15 (12; 18) 19 (12; 30) 30 (23; 30) <0.0001
ICHV, mL 47 (34;74) 104 (6.5;12.3) 7.5(4.5;10.1) 36.1(30.2; 58.5) <0.0001
MS, mm 0.0 (0.0; 2.0) 25(1.5;35) 0.0(0.0;3.3) 7.5(6.3;9.1) <0.0001
IVHV, mL 1.8(0.0; 3.3) 11.0 (6.0; 16.4) 23.2(9.0; 36.1) 54.6 (30.0; 54.6) <0.0001
ICHTV, mL 4.8(34;84) 114 (7.5, 13.1) 8.3 (5.5 11.1) 37.1 (31.2; 59.5) <0.0001

FOUR: Full Outline of UnResponsiveness Scale; NIHSS: National Institute of Health Stroke Scale; ICHV: intracerebral hemorrhage volume; MS: midline shift; IVHV: intraventricular
hemorrhage volume; ICHTV: intracranial hemorrhage total volume; P: statistical significance of intergroup differences according to the Kruskal-Wallis test.

the presence of indications for surgical treatment pre-
scribed by a neurosurgeon.

The following were considered as endpoints: lethal
outcome within 21 days from the disease onset; unfavorable
functional outcome of the acute period of SSICH in the form
of 4-5 points value on the modified Rankin Scale (mRS)
on the 21¢ day of the disease. The value of <3 points on
the mRS was considered as a favorable functional outcome.

Statistical processing of the results was performed
using Statistica 13.0 (StatSoft Inc., USA, serial number
JPZ8041382130ARCN10-J) and MedCalc (version 18.2.1).
The form of descriptive statistics (median and interquartile
range) and tools for studying null hypotheses on the ab-
sence of intergroup differences in quantitative indicators
(the Mann-Whitney criterion — for two unrelated samples,
the Kruskal-Wallis test — for three or more unrelated
samples) were chosen based on the results of the studied
indicators distribution (using the Shapiro-Wilk test). Pear-
son’s chi-square test was used to assess the relationship
between qualitative (discrete) indicators. We also used
logistic regression analysis, calculated the odds ratio (OR),
relative risk (RR), as well as indicators of sensitivity (Se)
and specificity (Sp). The significance level P < 0.05 was
considered critical for rejecting the null hypotheses.

Results

Depending on the localization of SSICH, patients were di-
vided into 3 groups: the 15! group consisted of 100 (31.8 %)
patients with thalamic hemorrhage, the 2 group — 167
(53.2 %) patients with striatocapsular hemorrhage, the 3
group included 47 (15.0 %) patients with lobar hemorrhage.
The results of comparison between these groups as for
clinical and neuroimaging indicators are shown in Table 1.

So, in the group of patients with thalamic hemorrhage,
the median ICHV was the lowest, midline shift was de-
tected in 70 (70.0 %) patients, blood breakthrough into

3anopisbkuint MeguuHnii xypHan. Tom 24, Ne 5(134), BepeceHb — xoBTeHb 2022 p.

the ventricular system — in 84 (84.0 %) patients, which
demonstrated the highest value of the median IVHV and
the greatest severity of cerebral syndrome according to
the FOUR score. In the group of patients with striatocapsu-
lar hemorrhage, the median ICHV was the highest, lateral
displacement of the medial structures were detected in 111
(66.5 %) patients, the prevalence of blood breakthrough
into the ventricular system was slightly lower (52.1 %).
The value of the median ICHV was respectively lower
and the cerebral syndrome was less pronounced. The
median ICHV values in the group of patients with lobar
hemorrhage were 2.2 times lower in comparison to pa-
tients with the hemorrhage located in the striatocapsular
areas, and only 20.2 % higher than in the group of patients
with thalamic hemorrhages, while midline shift and blood
breakthrough into the ventricular system were detected in
only 14 (29.3 %) and 11 (23.4 %) patients, respectively,
which resulted in the lowest severity of cerebral syndrome
and the lowest level of neurological deficit.

The structure of thalamic hemorrhages was presented
as follows: anterior type — 2 (2.0 %) patients, posterior type
- 15 (15.0 %) patients, posterolateral type — 51 (51.0 %)
patients, posteromedial type — 20 (20.0 %) patients, global
type — 12 (12.0 %) patients. On the basis of a comparative
analysis of clinical and neuroimaging indicators, it was
found that the group of patients with anterior/dorsal thalamic
hemorrhage had the lowest levels of median ICHV and
IVHV. Respectively, the severity of cerebral syndrome and
neurological deficit were the lowest. The medians of ICHV,
IVHV and NIHSS in the group of patients with posterolateral
thalamic hemorrhage were 2.2, 6.1 and 1.7 times higher,
respectively, in the group of patients with posteromedial
thalamic hemorrhage — 1.6, 12.9 and 2.1 times higher, re-
spectively, and in the group with the global type of thalamic
hemorrhage — 7.7, 30.3 and 3.3 times, respectively, with a
greater severity of cerebral syndrome. The FOUR score in
groups of patients with posterolateral, posteromedial and
global types of thalamic hemorrhage on comparison to
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Table 3. Comparative analysis of clinical and neuroimaging parameters in patients with different types of striato-capsular hemorrhage

Parameters, units Type of striatocapsular hemorrhage
Posteromedial (n =25) | Middle (n =20) Lateral (n =21) Posterolateral (n = 42) Massive (n = 59)

FOUR score 16 (16; 16) 16 (16; 16) 15 (14; 16)
NIHSS score 7(6;8) 10(7;13) 15(13; 18)
ICHV, mL 1.5(0.7;3.4) 6.2 (4.1;11.8) 20.1(17.7; 29.6)
MS, mm 0.0 (0.0; 0.0) 0.0 (0.0; 0.4) 1.5 (0.0; 3.5)
IVHV, mL 0.0 (0.0; 0.0) 0.0 (0.0; 0.0) 0.0 (0.0;1.2)
ICHTV, mL 1.5(0.7; 3.4) 6.2 (4.1;11.8) 20.1 (18.5; 29.6)

16 (14; 16) 6(5;13) <0.0001
16 (12; 18) 30 (21; 30) <0.0001
19.9 (12.6; 25.1) 80.3 (61.6; 121.1) <0.0001
25 (0.0;3.5) 10.0 (7.3; 13.5) <0.0001
8.2(0.0;16.4) 30.0 (16.4; 54.6) <0.0001
20.4 (13.3; 26.1) 81.3 (62.1; 122.1) <0.0001

FOUR: Full Outline of UnResponsiveness Scale; NIHSS: National Institute of Health Stroke Scale; ICHV: intracerebral hemorrhage volume; MS: midline shift; IVHV: intraventricular
hemorrhage volume; ICHTV: intracranial hemorrhage total volume; P: statistical significance of intergroup differences according to the Kruskal-Wallis test.

Table 4. The structure of the options for the outcome of the acute period of
the disease on the background of conservative therapy in patients with different types

of SSICH

Type of SSICH

Acute period outcome on the background
of conservative therapy

FFO(n=130) __[uFFO(n=92) __[LO(n=92)
0

Anterior/dorsal thalamic hemorrhage 17 0
(n=17) P:100.0 % P:0.0% P:0.0%
P,:13.0% P,:0.0% P,:0.0%
P,:54% P,:0.0% P,:0.0%
Posterolateral thalamic hemorrhage 7 39 5}
(n=51) P:13.7 % P:76.5 % P:9.8%
P,:5.4 % P,:42.4 % P,:5.4 %
P:22% P 124 % P, 1.6 %
Posteromedial thalamic hemorrhage 6 4 10
(n=20) P.:30.0 % P.:20.0 % P,:50.0 %
P,:4.6 % P,:4.3% P,:10.9 %
P:19% P:13% P:32%
Global thalamic hemorrhage 0 1 1
(n=12) P:0.0% P:83% P:91.7 %
P,:0.0 % P,:1.1% P,:12.0 %
P,:0.0% P,:0.3% P:3.5%
Posteromedial striatocapsular 22 3 0
hemorrhage (n = 25) P.:88.0% P:12.0% P:0.0%
P,:16.9 % P,:3.3% P,:0.0%
P, 7.0% P, 1.0% P,:0.0%
Middle striatocapsular hemorrhage 19 1 0
(n=20) P:95.0 % P.:5.0% P.:0.0%
P,:14.6 % P,:1.1% P,:0.0 %
P,:6.1% P,:0.3% P,:0.0 %
Lateral striatocapsular hemorrhage 1 6 2
n=21 P.:61.9% P.:28.6 % P.:9.5%
1 1 1
P,:10.0 % P,:6.5% P,:22%
P:41% P:1.9% P,:0.6 %
Posterolateral striatocapsular 1 27 5
hemorrhage (n = 42) P:23.8 % P.:64.3% P:11.9%
P 7.7% P,:29.3 % P,:5.4 %
P:32% P,:8.6% P, 1.6 %
Massive striatocapsular hemorrhage 1 5 53
(n=59) P:17% P:85% P,:89.8%
P,:0.8% P, 5.4 % P,:57.6 %
P,:03% P,:1.6% P, 16.9%
Lobar hemorrhage (n = 47) 35 6 6
P:74.5% P:128 % P:12.8 %
P,:26.9 % P,:6.5% P,:6.5%
P:11.1% P,:1.9% P, 1.9%

FFO: favorable functional outcome; uFFO: unfavorable functional outcome; LO: lethal outcome;

P,: the prevalence of this outcome in cohort of patients with specific type of SSICH;

P,: the prevalence of this type of SSICH in cohort of patients with specific outcome of the acute period
of the disease on the background of conservative therapy; P.: the prevalence of these patients

in general cohort.
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patients with anterior/dorsal type of thalamic hemorrhage
were 6.3 %, 25.0 % and 50.0 % lower, respectively (Table 2).

The structure of striatocapsular hemorrhages was
presented as follows: posteromedial type — 25 (15.0 %)
patients, middle type — 20 (12.0 %) patients, lateral type — 21
(12.6 %) patients, posterolateral type — 42 (25.1 %) patients,
massive type — 59 (35.3 %) patients. Based on a compara-
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tive analysis of clinical and neuroimaging indicators, it was
determined that groups of patients with posteromedial and
middle types of striatocapsular hemorrhage had the lowest
ICHV (1.5(0.7; 3.4) ml and 6.2 (4.1; 11, 8) ml, respective-
ly), low prevalence of midline shift (20.0 % and 25.0 %,
respectively) and no blood breakthrough into the ventricular
system, which was registered in only 1 (5.0 %) patient with
middle type of striatocapsular hemorrhage (Table 3).

Levels of neurological deficit in the groups of patients with
posteromedial and middle types of striatocapsular hemor-
rhage were 7 (6; 8) and 10 (7; 13) NIHSS score, respectively,
while in groups with lateral, posterolateral and massive types
of striatocapsular hemorrhage values this indicator consti-
tuted 15 (13; 18), 16 (12; 18) and 30 (21; 30) points, which
was due to the significantly larger volume of the lesion (20.1
(17.7 (29.6)) ml, 19.9 (12.6; 25.1) ml and 80.3 (61.6; 121.1)
ml, respectively) and greater midline shift severity (1.5 (0.0;
3.5)mm, 2.5 (0.0; 3.5) mmand 10.0 (7.3; 13.5) mm, respec-
tively). The blood breakthrough into the ventricular system
was recorded in 27 (64.3 %) and 53 (89.8 %) patients with
posterolateral and massive types of striatocapsular hemor-
rhage, respectively, and only 6 (28.6 %) patients with lateral
type, so ICHV median was higher in the groups of patients
with posterolateral and massive types of striatocapsular hem-
orrhage. In the studied cohort, lethal outcome was registered
in 92 (29.3 %) cases, unfavorable functional outcome —in
the same quantity of 92 (29.3 %) patients, favorable functional
outcome occurred in 130 (41.4 %) patients. The structure of
the options for the outcome of the acute period of the disease
on the background of conservative therapy in patients with
different types of SSICH is shown in Table 4.

It was determined that the type of SSICH was associ-
ated with the outcome of the acute period of the disease
on the background of conservative therapy (Pearson’s
chi-square = 308.6, P < 0.0001). Thus, in all patients with
anterior/posterior type of thalamic hemorrhage, the acute
period of the disease had a favorable functional outcome.
Unfavorable functional outcome predominated in the group
of patients with posterolateral type of thalamic hemorrhage
(76.5 %), while favorable functional outcome was recorded
in only 13.7 % of cases, lethal outcome —in 9.8 % of cases.
Patients with posteromedial and global types of thalamic
hemorrhage had a high proportion of unfavorable outcomes
of the acute period of the disease on the background of con-
servative therapy, with lethal outcome in 50.0 % and 91.7 %
of patients, respectively. We did not report any deaths in
the groups of patients with posteromedial and middle types of
striatocapsular hemorrhage, the share of favorable functional
outcome was the highest (88.0 % and 95.0 %, respectively).
Mortality rates in patients with lateral and posterolateral types
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Table 5. Prognostic value of the type of spontaneous supratentorial intracerebral hemorrhage as a predictor of unfavorable outcome of the acute period
of the disease on the background of conservative therapy (results of univariate logistic regression analysis and determination of relative risk)

Relative risk

Type of SSICH Univariate logistic regression model
P [RR(95%C)

OR (95 % CI)

Anterior/dorsal thalamic hemorrhage 0.02 (0.00-0.30) 0.0050 0.05 (0.00-0.70)
Posterolateral thalamic hemorrhage 5.52 (2.34-12.71) 0.0001 1.62 (1.39-1.90)
Posteromedial thalamic hemorrhage 1.70 (0.64-4.55) 0.2895 1.21(0.89-1.64)
Global thalamic hemorrhage 18.91 (1.11-322.38) 0.0422 1.76 (1.59-1.94)
Posteromedial striatocapsular hemorrhage 0.08 (0.02-0.28) 0.0001 0.19 (0.07-0.56)
Middle striatocapsular hemorrhage 0.03 (0.00-0.24) 0.0009 0.08 (0.01-0.54)
Lateral striatocapsular hemorrhage 0.41(0.16-1.02) 0.0545 0.63 (0.36-1.10)
Posterolateral striatocapsular hemorrhage 2.53(1.19-5.34) 0.0153 1.36 (1.12-1.66)
Massive striatocapsular hemorrhage 59.38 (8.10-435.28) 0.0001 1.99 (1.75-2.26)

Lobar hemorrhage

0.19 (0.09-0.38)

<0.0001 0.39 (0.24-0.65)

0.0261
<0.0001
0.2165
<0.0001
0.0024
0.0098
0.1066
0.0023
<0.0001
0.0003

OR: odds ratio; RR: relative risk; Cl: confidence interval.

Table 6. Prognostic value of spontaneous supratentorial intracerebral hemorrhage as a predictor of lethal outcome of the acute period of the disease on
the background of conservative therapy (results of univariate logistic regression analysis and determination of relative risk)

Relative risk

Type of SSICH Univariate logistic regression model
P________|OR(85%C)

OR (95 % CI)

Anterior/dorsal thalamic hemorrhage 0.06 (0.00-1.07) 0.0555 0.09 (0.01-1.38)
Posterolateral thalamic hemorrhage 0.22 (0.08-0.57) 0.0019 0.30 (0.13-0.69)
Posteromedial thalamic hemorrhage 2.58 (1.04-6.44) 0.0414 1.79 (1.11-2.88)
Global thalamic hemorrhage 30.01(3.81-236.17) 0.0012 3.42 (2.65-4.40)
Posteromedial striatocapsular hemorrhage 0.04 (0.00-0.70) 0.0269 0.06 (0.00-0.94)
Middle striatocapsular hemorrhage 0.05 (0.00-0.89) 0.0414 0.08 (0.00-1.18)
Lateral striatocapsular hemorrhage 0.24 (0.05-1.04) 0.0566 0.31(0.08-1.17)
Posterolateral striatocapsular hemorrhage 0.39 (0.11-0.76) 0.0116 0.37 (0.16-0.86)
Massive striatocapsular hemorrhage 48.92 (19.68-121.60) <0.0001 5.87 (4.35-7.94)
Lobar hemorrhage 0.31(0.13-0.75) 0.0099 0.40 (0.18-0.85)

0.0841
0.0050
0.0161
<0.0001
0.0453
0.0656
0.0843
0.0212
<0.0001
0.0181

OR: odds ratio; RR: relative risk; CI: confidence interval.

Table 7. Prognostic value of the SSICH type of as a predictor of unfavorable functional outcome of the acute period of the disease on the background of
conservative therapy (results of univariate logistic regression analysis and determination of relative risk)

Relative risk

Type of SSICH Univariate logistic regression model
P |OR(85%C)

OR (95 % CI)

Anterior/dorsal thalamic hemorrhage 0.03 (0.00-0.59) 0.0201 0.06 (0.00-0.96)
Posterolateral thalamic hemorrhage 12.93 (5.44-30.76) <0.0001 2.82(2.18-3.64)
Posteromedial thalamic hemorrhage 0.94 (0.26-3.43) 0.9246 0.96 (0.44-2.09)
Global thalamic hemorrhage 4.28 (0.17-106.21) 0.3750 243 (2.07-2.84)
Posteromedial striatocapsular hemorrhage 0.17 (0.05-0.57) 0.0044 0.27 (0.09-0.78)
Middle striatocapsular hemorrhage 0.06 (0.01-0.49) 0.0080 0.11 (0.02-0.75)
Lateral striatocapsular hemorrhage 0.63 (0.23-1.72) 0.3649 0.75(0.38-1.47)
Posterolateral striatocapsular hemorrhage 4.98 (2.27-10.94) 0.0001 2.08 (1.57-2.74)
Massive striatocapsular hemorrhage 7.41(0.85-64.56) 0.0696 2.07 (1.40-3.06)
Lobar hemorrhage 0.19 (0.08-0.47) 0.0004 0.31(0.14-0.66)

0.0463
<0.0001
0.9254
<0.0001
0.0154
0.0246
0.3978
<0.0001
0.0003
0.0022

OR: odds ratio; RR: relative risk; Cl: confidence interval.

of striatocapsular hemorrhage were 9.5 % and 11.9 %, while
the first subcohort had a relatively higher proportion of favora-
ble functional outcome (61.9 % vs. 23.8 %) and the largest
share of unfavorable functional outcome (64.3 % vs. 28.6 %)
in the second subcohort. The mortality rate in the group of
patients with massive type of striatocapsular hemorrhage was
89.8 %, and among the surviving patients the acute period of
the disease had an unfavorable functional outcome in 83.3 %
of cases. In the structure of variants of the acute period of
the disease in patients with lobar hemorrhage, the prevalence
of favorable functional outcome was the largest (74.5 %),
while unfavorable variants occurred in 25.0 % (unfavorable
functional outcome 12.5 %, lethal outcome — 12.5 %).
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On the basis of a logistic regression analysis, types of
thalamic (posterolateral, global) and striatocapsular hemor-
rhage (posterolateral, massive) were identified, which were
predictors of unfavorable outcomes of the acute period and
associated with increased risk of recurrence on the back-
ground of conservative therapy. The risk was increases by
1.6 (P<0.0001), 1.8 (P<0.0001), 1.4 (P=0.0023) and 2.0
times (P < 0.0001), respectively (Table 5).

It was determined that the criteria for unfavorable
vital prognosis on the background of conservative therapy
were posteromedial type of thalamic hemorrhage (OR
(95 % CI) = 2.58 (1.04-6.44), P = 0.0414; Se = 10.9 %,
Sp = 95.5 %), global type of thalamic hemorrhage (OR
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(95 % Cl)=30.01(3.81-236.17), P=0.0012; Se = 12.0 %,
Sp =99.6 %) and massive type of striatocapsular hemor-
rhage (OR (95 % Cl) = 48.92 (19.68-121.60), P < 0.0001,
Se =57.6 %, Sp = 97.3 %). They were associated with a
risk of death increased by 1.8 (P=0.0161), 3.4 (P <0.0001)
and 5.9 times (P < 0.0001), respectively (Table 6).

Itwas proved that in patients with other types of thalamic
hemorrhage (anterior/posterior, posterolateral), striatocap-
sular hemorrhage (posteromedial, middle, posterolateral),
as well as with lobar hemorrhage, the vital prognosis on
the background of conservative therapy was favorable.
The prognosis was relatively favorable in patients with
lateral type of striato-capsular hemorrhage and depended
on the further course of the disease.

On the basis of a logistic regression analysis, the results
of which are shown in Table 7, it was found that predictors of
unfavorable functional outcome of the acute period of the dis-
ease on the background of conservative therapy were poste-
rolateral type of thalamic hemorrhage (OR (95 % CI)=12.93
(5.44-30.76), P < 0.0001; Se = 42.4 %, Sp = 94.6 %) and
posterolateral type of striatocapsular hemorrhage (OR
(95 % Cl) = 4.98 (2.27-10.94), P = 0.0001; Se = 29.4 %,
Sp =92.5 %). The above-mentioned types of SSICH were
associated with an increased risk of the endpoint by 2.8
(P < 0.0001) and 2.1 times (P < 0.0001), respectively. The
criteria of favorable functional outcome were anterior/dorsal
type of thalamic hemorrhage (OR (95 % CI) = 0.03 (0.00-
0.59), P = 0.0201), posteromedial type of striatocapsular
hemorrhage (OR (95 % Cl)=0.17 (0.05-0.57), P = 0.0044),
middle type of striatocapsular hemorrhage hemorrhage (OR
(95 % CI)=0.06 (0.01-0.49), P = 0.0080), as well as lobar
hemorrhage (OR (95 % Cl)=0.19 (0.08-0.47), P = 0.0004).

Discussion

As a result, we studied in detail the structure of options of
the acute period outcome after hemorrhagic hemispheric
stroke on the background of conservative therapy in patients
with different integrated neuroimaging types, taking into
consideration the localization of SSICH and the parameters
for quantifying the severity of cerebral damage. It was de-
termined that posteromedial type of thalamic hemorrhage,
global type of thalamic hemorrhage and massive type of
striatocapsular hemorrhage were associated with the in-
creased risk of lethal outcome of the acute period of SSICH
on the background of conservative therapy. The presence
of global type of thalamic hemorrhage and massive type of
striatocapsular hemorrhage in the spectrum of predictors of
lethal outcome, confirmed the leading role of lesion volume
in thanatogenesis, because the largest volume of SSICH
(regardless of location) in integration with perifocal edema
initiated the dislocation of caudal directions with the further
development of the temporal-tentorial wedge and/or wedge
in the cervical-dural funnel. Under these circumstances,
the development of secondary (dislocation) hemorrhages
in the brain stem was quite common. The above data are
consistent with the results of our previous studies [11,19], as
well as with the works of other researchers [20,21], demon-
strating the diagnostic informative value of such quantitative
neuroimaging indicators as intracerebral hemorrhage and
lateral displacement of midbrain in the verification of short-
term vital signs.

Patients with global thalamic hemorrhage demonstrated
that an additional factor in thanatogenesis was the blood
breakthrough into the ventricular system with the develop-
ment of massive secondary intraventricular hemorrhage
and the resulting cerebrospinal fluid disorders (including
internal occlusive hydrocephalus), which is also consistent
with our previous studies [11,19] and the works of other
researchers who showed that the volume of secondary
intraventricular hemorrhage was an independent predictor
of unfavorable outcomes in patients with SSICH [9,10].
Thus, despite the lower volume of intracerebral hemorrhage
in comparison with the subcohort of patients with massive
type of striatocapsular hemorrhage (36.1 (30.2; 58.5) ml vs.
80.3 (61.6; 121.1) ml), the level of mortality in the group of
patients with global thalamic hemorrhage was also quite
high (91.7 % vs. 89.8 %) due to a significantly higher volume
of secondary intraventricular hemorrhage (54.6 (30.0; 54.6)
ml vs. 30.0 16.4; 54.6) ml).

Based on the study of the acute period of the disease
structure on the background of conservative therapy de-
pending on the type of thalamic hemorrhage, it was found
that patients with posterior medial type had the highest
mortality (50.0 % vs. 9.8 % and 0.0 % in groups with pos-
terolateral and anterior/dorsal types), because the specified
contingent of patients (taking into account anatomical fea-
tures) had the largest volume of secondary intraventricular
hemorrhage (23.2 (9.0; 36.1) ml vs. 11.0 (6.0; 16.4) ml and
1.8 (0.0; 3.3) ml, respectively). Thus, the informative value
of thalamic localization of SSICH as one of the criteria for
unfavorable vital prognosis should be assessed differently
based on the type of thalamic hemorrhage.

In accordance with the logistic regression analy-
sis, posterolateral type of thalamic hemorrhage and
posterolateral type of striatocapsular hemorrhage
were associated with unfavorable functional outcome
of the acute period of the disease. Both of these types
of SSICH were characterized by lesions of posterior
limb of internal capsule which caused the severe motor
deficit in combination with severe disorders of sensitivity
(including proprioception) explaining the negative impact
on functional recovery after stroke, while the short-term
functional prognosis on the background of conservative
therapy in patients with anterior/dorsal type of thalamic
hemorrhage, posteromedial/middle type of striatocapsu-
lar hemorrhage, lobar hemorrhage was favorable. The
results are consistent with the data of C. Delcourt et al.
(2017), according to which thalamic localization of intrac-
erebral hemorrhage was a predictor of lethal outcome of
the acute period of the disease, lesion of posterior limb
of internal capsule was associated with unfavorable
functional outcome, while lobar hemorrhage was a cri-
terion for favorable functional prognosis [15]. However,
the above-mentioned study did not apply a differentiated
definition of the thalamic hemorrhage type, that, in our
opinion, may reduce the accuracy of verification of a
short-term prognosis in this group of patients.

However, the results of logistic regression analysis
showed that the neuroimaging verification of short-term
prognosis in patients with lateral striatocapsular hemor-
rhage was the most difficult. The vital prognosis in this
group of patients could be considered relatively favorable
while the functional prognosis was ambivalent and required
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the comparison of the neurological deficit level, as well as
further dynamic monitoring of both — quantitative neuro-
imaging parameters (volume of intracerebral hemorrhage,
shift of the median brain structures) and clinical and neu-
rological parameters.

Thus, the study proved the relation between the inte-
grated neuroimaging type SSICH, which takes into account
not only the location but also the parameters of quantitative
assessment of the severity of damage to cerebral structures,
and the outcome of the acute period of the disease, demon-
strating high prognostic value for neuroimaging type, and
proved the viability of the determination of the short-term
prognosis on the background of conservative therapy as a
part of the basis for choosing the optimal treatment tactics
in this group of patients.

Conclusions

1. Integral neuroimaging type of SSICH, which takes
into account its location and parameters of quantitative
assessment of the severity of damage to cerebral struc-
tures, is closely associated with the outcome of the acute
period of the disease on the background of conservative
therapy (Pearson’s chi-square = 308.6, P < 0.0001) and is
an informative criterion for the verification of the short-term
prognosis in this group of patients. Posteromedial type of
thalamic hemorrhage (OR (95 % ClI) = 2.58 (1.04-6.44),
P = 0.0414), global type of thalamic hemorrhage (95 %
Cl) = 30.01 (3.81-236.17), P = 0.0012) and massive type
of striatocapsular hemorrhage (OR (95 % CI) = 48.92
(19.68-121.60), P < 0.0001) are highly specific predictors
of lethal outcome of the acute period of SSICH.

2. Highly specific criteria of unfavorable short-term
functional prognosis in patients with SSICH on the back-
ground of conservative therapy are posterolateral types of
thalamic hemorrhage (OR (95 % Cl) = 12.93 (5.44-30.76),
P < 0.0001) and striatocapsular hemorrhage Cl) = 4.98
(2.27-10.94), P = 0.0001), while anterior/dorsal type of
thalamic hemorrhage, posteromedial/middle type of striato-
capsular hemorrhage and lobar hemorrhage are associated
with the favorable functional outcome of the acute period
of the disease.

The prospect of further research is to develop a differ-
entiated approach to determination of the optimal treatment
tactics in patients with SSICH, based on the results of inte-
grated neuroimaging verification of a short-term prognosis
on the background of conservative therapy.
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