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Abstract
Objective: To investigate the relationship between the carotid intima-media thickness (tCIM) and trunk control in individuals in individuals who have the acute
phase of ischemic cerebrovascular disease.
Materials and Methods: This study was conducted between January 2016 and January 2017 at the intensive care unit and Neurology Department of Gaziantep
University. Thirty-one patients who had ischemic cerebrovascular disease within the last 72 hours were included in the study. tCIM was measured using portable
ultrasound. The Trunk Impairment Scale (TIS) and Trunk Control Scale (TCS) were used for trunk assessment.
Results: It was demonstrated that there was no significant relationship between the TIS, TCS, and right and left tCIM measurements in any subjects (p>0.05).
When the risk factors were investigated, it was found that hypertension was the leading risk factor with 30%. A comparison of the subjects according to the
affected side showed that there was no difference between trunk control, trunk impairment, and tCIM (p>0.05).
Conclusion: There is no relationship between tCIM and trunk control. There is a need for further studies that investigate the relationship between functionality
and risk factors.
Keywords: Trunk control, stroke, hemiplegia, carotid intima-media thickness

Öz
Amaç: İskemik serebrovasküler hastalık geçirmiş bireylerin akut döneminde karotis intima media kalınlığı (tCIM) ile gövde kontrolü arasındaki ilişkinin
incelenmesidir.
Gereç ve Yöntem: Bu çalışma Ocak 2016 ve Ocak 2017 tarihleri arasında, Gaziantep Üniversitesi Şahinbey Eğitim Araştırma ve Uygulama Hastanesi, Nöroloji
servisinde ve yoğun bakımında gerçekleştirildi. Çalışmaya iskemik serebrovasküler hastalık geçirmiş ilk 72 saat süre içerisindeki 31 hasta dahil edildi. Bireylerin
tCIM ölçümü taşınabilir ultrason ile yapıldı. Gövde değerlendirmesi için Gövde Bozukluk Ölçeği (GBÖ) ve Gövde Kontrol Ölçeği (GKO) yapıldı.
Bulgular: Tüm bireylerde GBÖ, GKO, sağ ve sol tCIM ölçümleri arasında anlamlı ilişki bulunmadığı gösterildi (p>0,05). Risk faktörleri sorgulandığında
hipertansiyon %30 oranla ilk sıradaydı. Etkilenen tarafa göre bireyler kıyaslandığında, bireylerin gövde kontrolü, gövde bozukluğu ve karotis intima media
kalınlığı arasında fark olmadığı gözlendi (p>0,05).
Sonuç: tCIM ile gövde kontrolü arasındaki ilişki bulunmamaktadır. Fonksiyonellik ile risk faktöleri arasındaki ilişkiyi inceleyen çalışmalara ihtiyaç duyulmaktadır.
Anahtar Kelimeler: Gövde kontrolü, inme, hemipleji, karotis intima-media kalınlığı

Introduction
Cerebrovascular disease (CVD) is one of the leading causes of
mortality and morbidity globally (1). According to the World
Health Organization, CVD is the second leading cause of death

and it is of utmost importance in terms of public health because
CVD treatment is expensive (2,3).
The etiology of stroke involves many factors. Besides the
non-modifiable risk factors such as age, sex and race, alcohol
use and smoking, obesity, atherosclerosis, hypertension, diabetes
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mellitus, coronary artery diseases, peripheral artery diseases, and
carotid intima-media thickness (tCIM) are risk factors for CVD
(4,5). It was shown that the therapeutic actions that particularly
focus on the vascular risk factors to prevent secondary stroke
decreased the risk of recurrent stroke in addition to the risk of
other coronary or peripheral vascular attacks (5). Atherosclerotic
plaques that affect the tCIM build up slowly and the first
manifestation is fatty streaks in the intima (6). Therefore,
early detection of atherosclerotic changes is vital. The most
commonly used method of measuring tCIM is high-resolution
ultrasonography (7). There is a strong correlation between
the incidence of coronary artery diseases and stroke and tCIM
measured with this method (6,8).
Most studies focused on whether tCIM was a risk factor in
different diseases or its relationship with other risk factors (9,10).
However, there are few studies in which tCIM is the outcome
measure. Although several studies have investigated the effect of
physical activity and regular exercise on tCIM, little is known
about the relationship between tCIM and prognosis (11). Although
previous studies on this subject reported that risk factors such as
hypertension and smoking affected prognosis (12,13), few studies
have investigated the effects of inspiratory muscle training, which
is known as risk factor on the prognosis in patients with stroke.
Thus there is a need for studies investigating the effect of tCIM
on prognosis.
The importance of evaluating trunk control in the early
phase and the importance of the good state of trunk control in
predicting the functional outcomes in patients with CVD have
been demonstrated in recent studies (14,15,16). This study, which
assessed trunk control for prognosis, aimed to investigate the
relationship between the tCIM and trunk control in individuals
who were in the acute phase of ischemic CVD.

Materials and Methods
Approval to conduct this study was obtained from the Ethics
Committee of Hasan Kalyoncu University for Non-Interventional
Studies (decision no: 2016/03). The study was conducted between
January 2016 and January 2017 at the intensive care unit and
Neurology Department of Gaziantep University Sahinbey
Training Research and Application Hospital.
Thirty-one patients aged 24-86 (65.74±15.50) years (20
females and 11 males) were enrolled in the study. Patients who
had an ischemic CVD within the last 72 hours, those who had a
National Institute of Health score lower than 15, those who were
allowed to sit from the hemodynamics aspect, and those who had
no other neurologic or orthopedic problems were included in the
study. Patients who were past the first 72 hours after admission to
the ward and those who were not cooperative were excluded from
the study.
Risk factors (age, sex, alcohol use and smoking, hypertension,
heart disease, presence of diabetes) were evaluated and the tCIMs
were measured by a physician. The Trunk Impairment Scale (TIS)
and Trunk Control Scale (TCS) were used for trunk assessment by
physiotherapists.
Measurement of Carotid Intima-media Thickness
The tCIM was measured using an A LOGIQ P5 portable
ultrasonography device (GE Healthcare, Buckinghamshire,
United Kingdom) with a scan frequency of 5-12 MHz. The
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average thickness of three bilateral points was obtained using
B-mode ultrasound.
Trunk Impairment Scale
The TIS is a valid and reliable test commonly used to assess
trunk control after stroke. The highest score that can be obtained
from the scale that evaluates the static balance, dynamic
balance, and coordination is 16. The scale was applied 24 hours
after the cerebrovascular event by expert physiotherapists (17).
Trunk Control Scale
This is a scale obtained by modifying the scoring of the
first clinical scale that was developed to evaluate trunk control.
The scale consists of four items rated with three scores (0-1225), wherein the maximum and minimum total scores are 100
and 0, respectively (18). The test was applied 24 hours after the
cerebrovascular event by expert physiotherapists.
Statistical Analysis
Statistical analyses were conducted using the Windows-based
SPSS 22.0 (Statistical Package for the Social Sciences/IBM, SPSS
Statistics for Windows, V.22.0) software package. In order to
determine the sample size, statistical power analysis was conducted
using G*Power version 3.1.9.2. The level of statistical significance
was p<0.05. The relationship between tCIM and trunk control
was analyzed using Spearman’s correlation coefficient. The MannWhitney U test was used to compare trunk control and the
independent t-test was used to compare tCIM between subjects
with left and right hemiplegia.

Results
The study included 31 subjects [20 females (65%) and 11
males (35%)] aged 24-86 years. The mean age of the patients
was 65.74±15.50 years. Age, affected side, and sex distribution is
provided in Table 1 for all subjects. The number of patients with
left hemiplegia was higher than that of the patients with right
hemiplegia.
It was demonstrated that there was no significant relationship
between the TIS, TCS, and right and left tCIM measurements in
any subjects (Table 2).
Hypertension was the leading risk factor (Table 3).
According to the statistical analysis, risk factors did not affect
trunk control.
Table 1. Demographic characteristics of the patients
Mean ± SD
Minimum-maximum
Age (years)

65.74±15.50

24-86

n

%

Female

20

65

Male

11

35

Right

12

39

Left

19

61

Sex

Affected side

SD: Standard deviation
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A comparison of the subjects according to the affected side
showed that there was no difference between trunk control,
trunk impairment, and tCIM (p>0.05) (Table 4).

Discussion
This study has shown that there was no relationship between
trunk control and tCIM in subjects who were in the acute phase
of ischemic cerebrovascular attack. In a previous study, it was
reported that tCIM values higher than 1.7 mm could be described
as a risk factor (19). The tCIM values measured in the present
study were not high enough to constitute a risk factor. However,
another study reported that the plaque structures and disruptions
in these plaque structures had an important role in explaining the
relationship between tCIM and stroke (20). In a study by İnanç
et al. (1), it was reported that there was a correlation between
tCIM and the incidence of stroke. Although García et al. (21)
Table 2. The relationship between trunk impairment
thickness measurements
Trunk impairment
scale
r (p)
Trunk

-

demonstrated that tCIM was not an indicator of atherosclerosis in
patients with stroke, it was proven in another study investigating
the relationship between gait speed and tCIM, which is accepted
as a risk factor, that there was a correlation between tCIM and
balance and walking performance in the elderly (22). We believe
that thickness measurements were not enough and plaque
structures should also be examined in this study investigating the
relationship between tCIM and functionality.
Park et al. (23) indicated that carotis plaque counts affected
outcomes after long-term follow-up of patients with ischemic
stroke. In a study investigating the effect of tCIM on prognosis
in small deep brain infarcts that included two different vascular
pathologies, it was demonstrated that the relationship according to
the place of effect (24). Futhermore, the same study demonstrated
that tCIM was an independent factor. In our study, even though
the total plaque number was not counted, it was determined

scale, trunk control test and right and left carotid intima-media
Trunk
control scale
r (p)

tCIM-right
r (p)

tCIM-left
r (p)

0.713 (<0.001)*

-0.326

-0.255

(0.073)

(0.166)

-0.113

-0.121

(0.545)

(0.515)

-

0.921

Impairment
Scale
Trunk control

0.713

Scale

(<0.001)*

tCIM-right

-0.326

-0.113 (0.545)

(0.073)
tCIM-left

-0.255

(<0.001)*
-0.121 (0.515)

0.921

(0.166)

-

(<0.001)*

tCIM: Carotid intima-media thickness

Table 3. Distribution of the risk factors
n

%

None

12

26

Hypertension

14

30

Heart diseases

10

22

Diabetes

7

15

Smoking/alcohol consumption

3

7

Table 4. Trunk control test, trunk impairment scale and carotid intima-media thickness measurement results according to
the affected side
Subjects with right hemiplegia
Subjects with left hemiplegia
z-t
p
mean ± SD
mean ± SD
Trunk Impairment Scale1

14.08±5.14

9.89±7.80

1.52

0.126

Trunk Control Scale1

80.91±27.68

60.57±33.96

1.84

0.066

tCIM-right2

0.30±0.57

0.64±0.73

1.44

0.159

0.34±0.67

0.59±0.69

0.99

0.328

tCIM-left2
1Mann-Whitney

U test, 2Independent t-test, tCIM: Carotid intima-media thickness, SD: Standard deviation
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that tCIM was an independent factor. This study investigating
the effect of tCIM on prognosis in a Turkish sample was original
because the effect of tCIM, which is recognized as a risk factor, on
prognosis has not been investigated up to date.
A good trunk position sense and trunk control are necessary
for functionality, which is the main goal of rehabilitation.
Trunk control ensures independence in daily life activities and
proper movement of the limbs (25). A study investigating the
relationship between trunk control and lower limb motor function
improvement showed that trunk control and balance were
negatively affected by disruptions in postural stability after stroke
(17). Numerous studies have demonstrated that there is a strong
correlation between functionality and trunk control (25,26,27).
It was shown that there was a strong correlation between trunk
control and the length of hospital stay and functional independence
measure in hemiparetic patients (15). In our study, TCS were used
as functional independence measures since trunk control affects
the balance, gait and limb movements.
Tanovic investigated the effects of the risk factors on treatment
in patients with stroke and found that diabetes and hypertension
had a negative impact on treatment (12). Individuals with
hypertension have a lower level of independence in their daily
lives than normotensive individuals because they have more
complex complications more frequently (28). According to
another study based on the analysis of data obtained from 2,000
patients, the most common risk factor was hypertension, which
is similar to the findings of our study, and the patients’ level of
independence was not affected in the long term (29). There are
numerous modifiable and non-modifiable risk factors for stroke
and we investigated the most common risk factors in our study. A
previous study has shown that the patients with chronic diabetes
had increased risk of atherosclerosis, cardiovascular disease,
and ischemic CVD (30). It was also found in another study
comparing young individuals with and without diabetes that the
rehabilitation process was negatively affected in individuals with
diabetes (31). The third most common factor after hypertension
and diabetes is smoking, which is known to have a negative
impact on rehabilitation outcomes in patients with stroke (13).
However, risk factors did not have an impact on trunk control,
which was used to indicate the state of functional independence
in our study. We believe that this result was obtained due to the
low number of patients.
According to our study, trunk control did not change depending
on the affected side. Although trunk control impairment due to
one-sided neglect, asymmetrical weight shift, reduced or delayed
postural adjustments, muscle coactivation and abnormal pelvic
tilt were more commonly observed particularly when the right
hemisphere was affected (32), there are also studies showing that
patients who have an affected right hemisphere had normal axial
movements and that an existing control impairment could not
be directly attributed to a lesion in the right hemisphere. Trunk
apraxia was also observed in the presence of lesions in the left
hemisphere, which is responsible for planning axial movements,
through aphasia and ideomotor apraxia (33). This study confirmed
our thought that symptoms such as aphasia, apraxia, and body
image disorders associated with the affected hemisphere had an
impact on trunk control. In addition, it was shown in previous
studies that trunk control was associated with balance and trunk
muscle strength (34,35). A study comparing subjects with right
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and left hemiplegia in terms of balance in the chronic phase
showed that the subjects with left hemiplegia had poorer balance
(36). In this current study, we evaluated trunk control in the acute
phase and it is considered that there was no difference between the
subjects with right and left hemiplegia in terms of trunk control
because the characteristic symptoms for right and left hemiplegia
are not well-established. We are of the opinion that comparing
trunk control in patients with hemiplegia according to the affected
hemisphere in the early and late phase would contribute to the
literature.
Study Limitations
The limitations of the present study were plaque structures
that were formed on the carotid intima-media layer were not
evaluated, the risk factors could not be evaluated in more detail,
and other scales such as Rivermead motor assessment were not
used for motor evaluation.

Conclusion
There was no significant relationship between tCIM, which
is accepted as a risk factor for cardiovascular diseases, and trunk
control, which is used as a measure of independence. It is considered
that it is necessary to conduct further studies that compare tCIM
as well as plaque structures according to the different hemispheres
affected.
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