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ABSTRACT

Anticoagulant-associated intracerebral hemorrhage is characterized by the clinical severity and an increased risk of death.
Previously published data on the anticoagulation-associated hematoma’s localization are controversial. This study was provided
to characterize the localization of intracerebral hematomas, associated with anticoagulant therapy, in patients with warfarin-
associated and spontaneous hypertensive intracerebral hematomas.

It is found that warfarin-associated hematoma characterized by a common site in the cerebellum compared with hypertensive

intracerebral hematomas.
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INTRODUCTION

In recent years, the antithrombotic-
associated hemorrhagic stroke (HS)
due to changes in blood coagulation
is very actual problem. It is because of
the growing number of patients who are
appointed by the anticoagulant and an-
tiplatelet therapy for prevention of the
thromboembolism. The anticoagulant
therapy increases the risk of HS [2, 21,
22]. The anticoagulant-associated intra-
cerebral hemorrhages (ICH) consist up
to 20% of all cases of HS [10, 11, 25].
This ICH has a higher risk of hematoma
expansion, subsequent clinical deterio-
ration and death [11]. Predictors of hem-
orrhagic complications of anticoagulant
therapy include the previous ischemic
stroke history, arterial hypertension,
leukoaraiosis, the initiation period of
anticoagulant therapy, excessive anti-
coagulation, elderly age, and the con-
comitant use of antiplatelet agents [11,
18]. Reported data about the localization
features of anticoagulant-associated
ICH are controversial [5, 17, 27]. In Ya-
kutia, studies on the clinical features of
anticoagulant-associated HS have not
been carried out.

Aim of the study. To characterize the
localization of intracerebral hematomas
associated with anticoagulant therapy.

METHODS

The retrospective study was per-
formed in the group of HS patients
consecutively admitted to the Regional
Vascular Center (Yakutsk) in 2012-2014.

Criteria for inclusion in the study group:
1) patients with ICH in acute stage due
to anticoagulation background (warfarin-
associated ICH, valCH) with interna-
tional normalized ratio (INR) > 3.0(first
group) and 2) patients with primary hy-
pertensive spontaneous ICH (the sec-
ond group). Exclusion criteria: patients
with ICH due to rupture of cerebral vas-
cular anomalies (arterial aneurysms, ar-
teriovenous malformations, cavernous
angiomas); traumatic hemorrage; tumor
hemorrhage; HS due to liver disease,
blood disease, using of the antiplatelet
therapy, “new anticoagulants”, heparin,
thrombolytic therapy. The diagnosis was
confirmed by the neurological examina-
tion data, anamnesis, neuroimaging (ce-
rebral computer tomography (CT) and /
or magnetic resonance imaging of the
brain (MRI)) in 100% of cases. Status of
blood coagulation was estimated at INR
indicator. The demographic data, INR
indicators, ICH localization according
to neuroimaging were analyzed in both
groups. Localization of hematoma was
distributed as follows: 1) supratentorial
hematoma includes lateral, medial, lo-
bar, and mixed localization; 2) cerebellar
hematoma; 3) stem hematoma. The an-
ticoagulant dosage at the ICH onset; the
risk factors of thromboembolic events
according CHADS, scale; risk factors of
hemorrhagic complications of anticoagu-
lant therapy according HAS-BLED scale
were analyzed in the first group.
Statistical analysis was performed

using software packages STATISTICA
8. Quantitative characteristics described
medians (Me) and quartile [Q1; Q3].
The comparison of the group’s central
parameters was performed using U-
Mann-Whitney nonparametric method.
Study of the interrelationship between
the pairs of discrete qualitative charac-
teristics was performed using the paired
analysis of conjugation tables. In addi-
tion to Fisher’'s exact test, associations
strength was analyzed with relative risk
values (OR) and 95% confidence inter-
vals (Cl).

RESULTS

It was randomized 492 acute ICH pa-
tients, including 14 patients with valCH
(first group, 2.8%) and 478 patients with
spontaneous hypertensive ICH (second
group, 97.2%). Demographic and clini-
cal characteristics of both groups are
presented in Table 1.

The average age of first group pa-
tients was 61.5 [57; 67] years (min —
42, max — 75). Male patients amounted
57.1% (n = 8). In the second group, the
patients mean age was 59 [51; 66] years
(min — 16, max — 89). The proportion of
male patients was 58.2% (n = 278). The
average age of the patients had no sig-
nificant difference between groups (p =
0,305).

In the first group (n = 14) before the
ICH onset, the anticoagulation therapy
for the thromboembolism prevention has
been appointed in 10 patients with atrial
fibrillation (71.4%), with the operated



Demographic and clinical characteristics of the anticoagulant-associated
intracerebral hematomas and spontaneous hypertensive intracerebral hematomas

First Second p*
irst group oroup OR (95 % CI)
n 14 478
Male gender, n (%) 8 (57,1) 278 (58,2)
Age, years 61,5[57;67] 59 [51; 66] p=0,305
INR > 3, n (%) 14 (100) -
CHADS, 2 ;}r/zc; > points, n 14 (100) )
HAS-BLED 3 and > points,
n (%) 10 (71,4) -
Localization of hematoma:
p=0,050R =
Supratentorial, n (%) 9 (64,3) 407 (85,1) 0,314; 95 % CI:
0,093 -1,113
p=0,017;OR =
Cerebellar, n (%) 4 (28,60) 33(6,9) 15,39; 95 % CI:
1,398 — 20,144
p=1,00; OR =
Stem, n (%) 1(7,1) 38(7,9) 0,89; 95 % CI:
0,042 — 6,826
Hematoma volume 25,5 [6,0; 45,0] 22§) [(f]’o; p=0,857
Breakthrough blood brain _
ventricles. n (%) 7 (50) 150 (31,4) p=0,153

*Two-tailed Fisher Exact Test

heart valves — 3 patients (21.4%), with
a combination of atrial fibrillation and op-
erated heart valve — 1 patient (7.1%).
The heart failure was diagnosed in 12
patients (85.7%), arterial hypertension
— 14 patients (100%), diabetes mellitus
— 3 patients (21.4%). There were no pa-
tients aged> 75 years in the first group.
Patients with previous stroke or transient
ischemic attack history (TIA) consist 10
cases (71.4%). Thus, CHADS, scale
score 2 and> was established in100%
cases among atrial fibrillation patients (n
=10).

In the first group, the following anti-
coagulant therapy’s hemorrhagic com-
plications factors were diagnosed: arte-
rial hypertension — 100% (n = 14); acute
cerebrovascular accident in history
— 71.4% (n = 10); anticoagulant receiv-
ing without laboratory monitoring of INR
—42.8% (n = 6); age> 65 years — 35.7%
(n = 5); concomitant use of drugs (anti-
platelet agents, non-specific anti-inflam-
matory drugs) — 21.4% (n = 3); alcohol
abuse — 14.3% (n = 2); bleeding history
—7.1% (n = 1); abnormal liver function—
7.1% (n = 1); abnormal renal function
— 7.1% (n = 1). Thus, the risk of hem-
orrhagic complications of anticoagulant
therapy according to scale HAS-BLED
with 3 and >points was established in
71.4% (n = 10).

In the first group, ICH occurred due to
warfarin using in 100% cases (n = 14).
Patients admitted with INR> 3.0 in 14
cases (100%), including: INR from 3.0 to
5.0— in 8 cases (57.1 %), INR> 5.0 — 6
cases (42.8%). Minimum INR rate was
3.18; maximum — 12.54. On the valCH
onset warfarin dose was 5 mgand <in
13 patients (92.9%); >5.0 mg — 1 patient
(7.1%). In the second group, the INR rate
was estimated < 3.0 in 100% cases (n =
478). In 2 cases (14.8%), HS combined
with extracranial hemorrhages, including
hematuria in 7.1% (n = 1), gastric bleed-
ing—in7.1% (n=1).In85.7% (n = 12)
only cerebral hemorrhage occurred.

In the first group, the ICH localization
was as follows: supratentorial hemato-
ma diagnosed in 9 patients (64.3%), cer-
ebellar hematoma — in 4 cases (28.6%),
stem hematoma — 1 case (7.1%). In the
second group, supratentorial hematoma
diagnosed in 407 cases (85.1%), cer-
ebellar hematoma — in 33 cases (6.9%),
stem — in 38 cases (7.9%).Comparative
analysis of the hematoma locations fre-
quencies between groups shows that
the cerebellum hematoma has higher
frequency in the first group (28.6% vs.
7.1%) (p = 0,017; OR = 15.39; 95%
Cl: 1.398 — 20.144). The stem hema-
tomas frequency had no significant dif-
ferences between groups (7.1% vs.7.7
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% (p = 1.00; OR = 0.89; 95% Cl: 0.042
— 6.826)), as well as the supratentorial
hematomas frequency (64.3% vs. 85.1%
(p = 0.05; OR = 0,314; 95% CI: 0.093 -
1.113)).

The mean hematoma volume was
25.5 cm® [6.0; 45.0] (min — 1.8; max —
150.0) in the first group. In the second
group, the mean hematoma volume was
22.3 cm® [8.0; 80.0] (min — 1.0; max —
196.0). No significant differences in the
hematoma’s volume was found (p =
0.857). It was diagnosed 7 cases of the
blood breakthrough into the brain ventric-
ular system in the first group(50 %),and
150 cases in the second group(31.4%).
No significant difference was established
between groups (p = 0.153).

DISCUSSION

This study is performed in the actual
field of intracerebral hemorrhages due to
the anticoagulant therapy. We conducted
a study of the ICH localization in patients
receiving anticoagulant therapy, as com-
pared with spontaneous hypertensive
ICH which is the most common type
of HS. The share of primary spontane-
ous intracerebral hemorrhage accounts
vast majority (88%) of the intracerebral
hemorrhages [3, 20, 23]. Primary ICH
include hematomas, which occur due to
rupture of small blood vessels damaged
by chronic hypertension or amyloid an-
giopathy.

In recent years, the antithrombotic-
associated hemorrhagic stroke due to
changes in blood coagulation is very ac-
tual problem. It is because of the grow-
ing number of patients who are appoint-
ed by the anticoagulant and antiplatelet
therapy for prevention of the thrombo-
embolism. Many studies have demon-
strated the benefit of anticoagulation
therapy compared with other methods of
prevention of these complications. Thus,
the effectiveness of anticoagulants for
stroke prevention in patients with atrial
fibrillation is much higher than the effec-
tiveness of antiplatelet therapy (risk re-
duction by 64% and 22%, respectively)
[14]. However, effectively reducing the
risk of ischemic stroke associated with
atrial fibrillation, warfarin anticoagula-
tion increases the risk of major bleed-
ing. Particularly, actual problem is the
anticoagulation-associated hemorrhagic
stroke. Using the vitamin K antagonist
warfarin increases the HS risk estimated
5-10 times [22]. In study [21] investigat-
ed the HS risk factors in a group of 597
patients. It was found that warfarin is a
risk factor for HS (OR = 4.63; Cl 95 %:
3.17 — 6.76; p<0.001). Thus, using war-
farin is a risk factor for both lobar (OR
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= 5.23; Cl 95%: 2.88 — 9.50; p <0.001),
and nonlobar ICH (OR=4.24; Cl 95%:
2.6-6.94; p< 0.001). Using “new” antico-
agulants (dabigatran and apixaban), has
lower bleeding complication’s frequency
compare warfarin [6, 8, 9, 15].

Predictors of hemorrhagic complica-
tions of anticoagulant therapy include
previous ischemic stroke history, arte-
rial hypertension, leukoaraiosis, the ini-
tiation period of anticoagulant therapy,
excessive anticoagulation, elderly age,
and the concomitant use of antiplate-
let agents [11, 18]. In addition, carriers
of some variants of CYP2C9 gene and
VCORC1gene have increased sensi-
tivity to warfarin [18]. In study [1], con-
ducted in stroke patients in Yakutia, has
been shown that carriers of CYP2C9
and VKORC1genotypes, determining
the increased sensitivity to warfarin, ac-
counted for 40% of the patients. Elderly
age increases the risk of bleeding, par-
ticularly the risk of HS [4]. In our study,
the mean age of the patients of the first
group was higher (61.5 years) compare
to the patients of the second group (59
years), but these differences were not
significant (p = 0.305).

According to our data, the antico-
agulation administration in first group
patients was expedient because of the
fact that warfarin was administered to
patients with operated heart valves
and atrial fibrillation, and CHADS, scale
score equal to 2 and >points estimated
in 100% cases. On the other hand, the
risk of bleeding complications accord-
ing to HAS-BLED scale with 3points
and >was in 71.4%. This indicates that
it was performed no control of modifiable
hemorrhagic complication’s risk factors
in the first group. Thus, according to
the our data, 42.8% of patients did not
conducted laboratory INR monitoring;
in 21.4% had the concomitant use of
warfarin and antiplatelet or non-specific
anti-inflammatory drugs, in 14.3% cases
had alcohol abuse. The INR monitoring
absence is the anticoagulant-associated
ICH risk factor [11].

Anticoagulant-associated intracere-
bral hemorrhage constitutes up to 20%
of all cases of hemorrhagic stroke [10,
11, 25]. The valCH’s small proportion
in our study (2.8%),compared to other
studies data, is probably due to the fact
that number of patients constantly re-
ceiving anticoagulant therapy for pre-
vention thromboembolism currently is
not large in Yakutia. Another possible
explanation for this phenomenon is that
the INR rate has not reached the “thera-
peutic” level in the majority cases. Thus,

it is necessary to continue to examine
the association between the receiving
anticoagulant therapy and hemorrhagic
intracranial complications rates and car-
dioembolic stroke rates. The proportion
of patients receiving warfarin and have
recommended INR levels is not quite
high according to study [19]. Thus, ac-
cording to the study [19] conducted in
the United States population, among
5210 patients with atrial fibrillation treat-
ed with warfarin only 59% had an INR
rate between from 2.0 to 3.0, while the
share of those who have this rate above
were 17%,below— 10%.

Currently, only few research data on
the clinical features of the anticoagu-
lation-associated ICH have been pub-
lished. Compared with other types of
HS, it is characterized by an increased
risk of hematoma expansion, as well as
a greater risk of the subsequent clinical
deterioration and death [11, 12].Data on
the anticoagulation-associated ICH'’s
localization features are controversial.
According to different authors, the anti-
coagulation due to anticoagulant therapy
promotes stem, cerebellar, lobar, tha-
lamic localization of hematomas [5, 17,
27]. According to study [15] conducted
in a cohort of 18,113 patients with atrial
fibrillation, there were 154 intracere-
bral hemorrhages for 2 years, including
46% of intracerebral hemorrhage, 45%
of subdural hematoma and 8% of sub-
arachnoid hemorrhage. In the study [5]
the risk factors of cerebellar hemorrhage
were analyzed. This hematoma localiza-
tion was diagnosed in 38 cases (12%)
in the group of consecutively admitted
327 patients. In 75% cases the cer-
ebellar hematoma occurred in patients
with INR rate > 2.5 (p<0.0001). Using
warfarin with an INR rate > 2.5 and an
increase in blood glucose levels at ad-
mission were independently associated
with cerebellar hematoma localization,
in comparison with the hematomas at
other sites. In addition, ischemic stroke
history (p = 0.002) and heart disease (p
= 0.018) were more common in patients
with cerebellar hematomas as com-
pared with patients with hematomas at
other sites. The authors concluded that
warfarin therapy with an INR> 2.5 is as-
sociated with the cerebellar hematoma
localization.

In study [27] was the group of 404
consecutively hospitalized ICH patients,
including 69 patients with warfarin. Pa-
tients receiving warfarin had a large he-
matoma volume (median 23.9 vs. 14.2
mL, p = 0.046). In the cases with an INR
ratio > 3.0 the stem hematomas frequen-

cy was higher in compare to cases with
INR ratio within the therapeutic range
(6.1% vs. 24.0%; p = 0.005). Thus, it
was concluded that the patients with
warfarin-associated ICH have tend to
localize stem hematoma. 484 acute in-
tracerebral hemorrhage cases admitted
within 7 days after stroke onset analyzed
in a study [17]. Among them, there were
116 patients receiving the antithrombotic
therapy before onset, including 38 pa-
tients with warfarin, 70 patients — anti-
platelet therapy, 8 patients — both drugs
simultaneously. Antithrombotic therapy
was an independent risk factor for cer-
ebellar hemorrhage (OR = 3.66, 95% CI:
1.31 — 10.18), lobar hemorrhage (OR =
2.27,95% Cl: 1.12 — 4.57), and thalamic
hemorrhage (OR = 2.20, 95% CI: 1.06
— 4.54) compared to putamenal hemor-
rhage.

In our study, we divided the ICH into
three subgroups: supratentorial hemato-
mas, which included the medial, lateral,
lobar and mixed hematomas localized
in the cerebral hemispheres; stem he-
matoma and bruising of the cerebel-
lum. The valCH localization frequency
was compared with the most common
HSform — spontaneous intracerebral
hematomas. Most of primary spontane-
ous ICH localized in the basal ganglia
and the thalamus (70%), 13% — in the
stem, 10% — in different brain lobes, 9%
—in the cerebellum [24]. In our study, the
incidence of cerebellar hematoma was
significantly higher in patients receiv-
ing warfarin compared to patients with
hypertensive hematomas (p = 0.017;
OR = 15.39; 95% CI: 1.398 — 20.144).
These findings are consistent with those
in study [5], in which it was found that the
warfarin-associated hematomas occur in
cerebellum more often than compare to
another ICH. In addition, this trend has
also been established in patients with
hypocoagulation as in our study.

Our study has limitations. In the
studied group, there are a few cases of
warfarin-associated ICH (n = 14), what
is probably due to the small proportion
of this ICH in the HS structure in Yaku-
tia. In addition, the study doesn’t include
ICH associated with other anticoagulant
therapy. Further studies on the antico-
agulant-associated ICH are needed.
Finding features of vaVICH localization
are interesting due to the fact that high
frequency of cerebellar hematomas due
to hypocoagulation is likely to be caused
by poorly understood pathophysiological
mechanisms of hemorrhagic stroke.

CONCLUSION

Thus, our data suggest that intra-



cerebral hematomas caused by antico-
agulant therapy, are characterized by a
common site in the cerebellum, in com-
parison with hypertensive hematomas (p
= 0.017; OR = 15.39; 95% CI: 1.398 —
20.144). In the group of anticoagulant re-
ceiving patients, the hemorrhagic stroke
occurred in cases with high risk of hem-
orrhagic complications of anticoagulant
therapy according HAS-BLED scale with
score 3 and >in 71.4% cases. Further
study on the associations between the
using of various types of antithrombotic
therapy and hemorrhagic stroke risk is
needed in Yakutia.
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TIME AND GRAPHIC PARAMETERS

OF MASTICATORY MOVEMENTS OF
SUBJECTS WITH TEMPOROMANDIBULAR
JOINT AND MASTICATORY MUSCLES

DYSFUNCTION

ABSTRACT

Chewing is the one of the most important functions of the human stomatognathic system. We have done the research of the volunteers with

in the period from 2014 till 2015 years with an aim of receiving information about the parameters of chewing with signs of pathological changes
in the temporomandibular joint (TMJ), which are characterized for patients with TMJ and masticatory muscles disfunction syndrome. Registration
of the chewing moves on the habitual and non-habitual sides of chewing was made by using electronic gnatograph Jaw tracker 3D (Bioresearch,
USA) and software BioPAK 7.2. by the standard method as recommended by the equipment manufacturer. As a result of this work was identified
time and graphical parameters of chewing moves, which are characterized for subjects with pathological changes in the TMJ. Comparative
analysis of the time parameters of chewing moves on the habitual and non-habitual sides of chewing with using Wilcoxon signed rank criterions
allowed to determine: the absence of significant differences in the average duration of the opening mouth phase (Z= -1,6; p=0,11), an average
duration of the occlusion phase of dentition (Z= -1,5; p=0,139), average duration of the closing mouth phase (Z= -1,4; p=0,173), average
duration of the one masticatory cycle (Z= -1,7; p=0,086), variability of the duration of the opening mouth phase (Z= -1,4; p=0,155), variability
of the average duration of the occlusion phase of dentition (Z= -0,9; p=0,342), variability of the duration of the closing mouth phase (Z= -1,4;
p=0,155), variability of the duration of the one masticatory cycle (Z= -0,5; p=0,635). When the patient chewing on the habitual and non-habitual
sides of chewing, there were found the absence of significant differences between variability of the duration of the opening mouth phase and the
variability of the duration of the closing mouth phase (Z= -1,4; p=0,155 for the habitual side, Z= -1,8; p=0,086 for non-habitual side), the variability
of the duration of the closing mouth phase and variability of the duration of the occlusion phase of dentition (Z= -0,3; p=0,767 for the habitual

side, Z= -1; p=0,314 for non-habitual side).

Keywords: temporomandibular joint disfunction syndrome, masticaciography, electronic gnatography, masticatory cycle.

INTRODUCTION

The role of chewing in the process of
digestion determines the value of this
function for the existence of the body [1].
The researching of this function received
considerable attention of the foreign re-
searchers [5, 10]. There are some differ-
ent ways of chewing researching. They
are: the analysis of parameters of moves
of the lower jaw [2], the analysis of the
bio potentials of chewing muscles [4],
chewing tests, connected with the mea-
suring of the chewed particles of food
[11].

In many sources the great attention
devoted to the analysis of parameters of
moves of the lower jaw in the process
of chewing [6, 7, 8]. According to the
opinion of the specialists using of such
method of researching allows to receive
information about the functional condi-
tion of the chewing muscles, occlusion
and the articulation of the dentition, the
T™MJ [12].

The analysis of the parameters
of chewing of the patients with tem-
poromandibular joint and the chewing

muscles dysfunction syndrome (TMD
syndrome) represents a great science
interest. This occurs because the infor-
mation, received in a result of using this
method of searching, can allow to detect
the level of severity formed pathological
and functional changes in the masticato-
ry organ, and also determine the degree
of involvement of the main elements of
system in a disease pathogenesis [9].

An aim of our researching was receiv-
ing information about the parameters of
chewing, which is characterized to the
patients with TMD.

Objectives of the study:

1. To determine the time and
graphic parameters of the masticatory
movements of the subjects with TMD.

2. To determine the influence
of the side of chewing to the time and
graphic parameters of chewing moves of
subjects with TMD.

MATERIALS AND METHODS

In the period from 2014 to 2015 was
done the survey of 52 volunteers aged
from 18 to 46 years old. The criteria for
participation in the researching were:

age from 18 years old, a wish to partici-
pate in a research and informed consent
to participate in it. The criteria for non-
participation in the researching was: age
till 18 years old, the presence of large
extent defects on the dentition or total
loss of teeth of a volunteer at the treat-
ment time, bone defects of the upper
and / or lower jaw, exacerbation of exist-
ing chronic somatic diseases, mental or
other disorder determining the incapacity
of a volunteer, finding a volunteer at the
time of treatment in the active phase of
orthodontic treatment, treatment due to
the presence of tumors, post-myocardial
infarction or cerebral stroke in the history
of treatment in the previous half of year,
carrying out surgery on the TMJ in the
anamnesis, unwillingness of a volunteer
to take part in the researching and the
absence of informed consent to partici-
pate in the researching.

On the basis of the survey (by the
“Hamburg” reducing scheme) and col-
lection information to the anamnesis,
45 volunteers were included in the re-
searching. Among included people were



