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Abstract

We aimed to evaluate the systolic and diastolic functions of left ventricule in irritable bowel
syndrome (IBS) by conventional echocardiography and two-dimensional (2D) speckle
tracking echocardiography (STE) method. Thirty patients with IBS diagnosed with Rome Il
criteria were referred to our clinic. Standart echocardiographic and 2D-STE evaluation were
obtained from all participants. C-reactive protein and erythrocyte sedimentation rate showing
inflammation were significantly higher in patients with IBS compared to control group.
Comparision of echocardiographic and tissue doppler imaging parameters measured from
the septal mitral annulus demonstrated similar values between both groups. There were not
any differences between the groups in terms of SRS-3C, SRE-4C, SRE-3C, SRE-2C, GLSRE,
SRA-4C, SLA-3C, SLA-2C and GLSRA (p>0.05, for all). GLS (p=0.002), GLSRS (p=0.021),
SRS-2C (p=0.030), S-4C (p=0.001), S-3C (p=0.025) and S-2C (p=0.012) values were
significantly lower in IBS patients than in the control group. Our results suggest that IBS of
which pathogenesis cannot be clearly elucidated is an inflammatory process and the heart
may also be affected from this process. 2D-STE can also be useful in determination of
subclinical left ventricular dysfunction in IBS patients.
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Introduction

Chronic disorder not only causes physical pain for humans, but also have serious effects on
quality of life of people by affecting their social life and psychological dimensions [1].
Irritable bowel syndrome (IBS) is a prevalent and distressing problem which is diagnosed by
symptoms of abdominal pain and discomfort along with disorder in excretion without any
organic causes [2-4]. Epidemiologic studies showed the prevalence of this disease around the
world has been reported as 10-20% among adults and adolescents and more women than men
are affected [5]. At present the main mechanism behind IBS is considered to be dysfunction
of the brain-gut axis associated with disturbed motor activity of the digestive tract, visceral
hypersensitivity and disturbed neuroimmunologic response of the intestines [6]. Patients with
IBS frequently present impaired outonomic regulation. Liu et al. [7] investigate heart rate
variability (HRV) in patients with IBS. They found that difference of HRV in the general IBS
population. For this reasons we hypothesized that there might be an association between left

ventricule (LV) dysfunction and IBS.

Tissue Doppler Imaging (TDI) have major disadvantages such as angle dependence, limited
spatial resolution and deformation analysis in one dimension. The recent development of two-
dimensional (2D) speckle tracking echocardiography (STE) overcomes some of these
limitations and its superiority to Doppler strain has been demonstrated [8]. This new
echocardiographic approach allows the objective evaluation of both regional and global
systolic and diastolic functions of myocardium in detail. According to our knowledge, no
study has assessed LV functions in patients with IBS. Therefore, the aim of this study was to
evaluate the systolic and diastolic functions of LV in IBS by conventional echocardiography
and STE method.

Materials and Methods

Thirty patients with IBS who were first diagnosed according to the Rome Il criteria [2] were
referred from the gastroenterologist for considerations of inclusion in this study. Exclusion
criteria were as follows: coronary artery disease, diabetes mellitus, hypertension, decreased
LV function, valvular heart disease, pulmonary artery hypertension, arrhythmia, renal and
hematological disorders, being on medications known to afffect the echocardiographic

parameters and inadequate image quality. Age-sex matched 30 healty subjects were selected
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as the control group. All of participants were informed about the procedure, and their written
consents were obtained. The study protocol was approved by the local Ethical Committee and

conducted according to the Helsinki Declaration.
Standard Echocardiographic Study

All echocardiographic measurements were performed by 2 experienced cardiologists blinded
to each other. For each subject included in the study, echocardiographic measurements were
performed at the left lateral position with Vingmed ultrasonund system (Vingmed System 7,
General electric, Horten, Norway) using 2.5 MHz transducer. LV ejection fraction (EF) was
measured with the Teichholz method [9]. Left ventricular end-diastolic volume, end-systolic
volume, left atrial diameter and interventricular septum diastolic were measured from the
parasternal long axis in accordance with the recommendations of American Society of
Echocardiography's Guidelines [10]. Trans mitral Doppler velocities at the mitral valve level
were measured by apical four chamber view. Early and late mitral inflow velocity, E/A ratio,
and deceleration time were obtained. Systolic, early diastolic and late diastolic velocities were

measured from the septal mitral annulus by TDI apical four chamber.
Strain and Strain Rate Measurements

The automated function imaging protocol was used to evaluate LV longitudinal strain (S), LV
longitudinal strain rate systolic (SRS), LV longitudinal strain rate diastolic early filling (SRE),
and longitudinal strain rate diastolic early filling (SRA) parameters [10]. 2D
echocardiographic images were obtained from apical 4-chamber (4C), 2-chamber (2C) and 3-
chamber (3C) views and images of LV were stored digitally. All images were obtained while
the patients held their breath and the images were stored in a cineloop format from three
consecutive beats. The position of the sample volume for velocity and strain measurements
was manualy positioned in the myocardium throughout the cardiac cycle. Frame rates were
recorded to include 60-100 frame/sec.Digital loops were stored and transferred to a work
station (Echo PAC, GE Vingmed Ultrasound) for offline analysis. A line was traced along the
endocardium of left ventricles at the frame where it was best defined. Strain and strain rate
measurements were taken from a total of 5 spots at each long apical imaging with optional

manual adjustment. The mean S, SRS, SRE and SRA values were calculated for each of the 3
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views. The values for the global longitudinal LV strain (GLS), global longitudinal SR
(GLSRS, GLSRE, GLSRA) were calculated as the arithmetical mean of the values.

Statistical analysis

Statistical analysis was performed using SPSS package program (Chicago, IL, USA). Results
are reported as the mean = SD or, frequency and percentage. Statistical analysis of clinical
data between two groups consisted of unpaired t-tests for parametric data and Mann Whitney

U test analysis for nonparametric data. Level of significance was established at the 0.05 level.
Results

Demographic data of the study population are presented in Table 1. Mean age and gender
were comparable between the two groups. There were also no significant differences in
systolic and diastolic blood pressure, body mass index and heart rate. C-reactive protein and
erythrocyte sedimentation rate showing inflammation were significantly higher in patients

with IBS compared to control group (p<0.001, for both of them).

Table 1. Demographic data of the study population

Variables Patients with IBS Control group 0 Value
(n=30) (n=30)

Age (years) 35.00+3.54 34.60+2.21 NS
Gender (male, %) 14 (47%) 16 (53%) NS
BMI (kg/m?) 23.00+2.74 22.3443.10 NS
SBP (mmHg) 110.00+13.45 107.56+10.10 NS
DBP (mmHg) 72.00+11.69 69.04+10.70 NS
HR(beats/m) 68+4.54 69.30+5.17 NS
ESR (mm/h) 18.83+9.00 12.00+2.98 <0.001
CRP (mg/L) 1.74+0.45 0.49+0.13 <0.001

Data are expressed as mean + SD; NS, not significant. BMI, body mass index; CRP, C-reactive protein; DBP,
diastolic blood pressure; EDV, end-diastolic volume; ESV, end-systolic volume; ESR, erythrocyte sedimentation
rate; HR, heart rate; 1VSd, interventricular septum end diastolic diameter; LA, Left atrium; LVEF, left ventricle
ejection fraction; SBP, systolic blood pressure.

Echocardiographic and transmitral Doppler parameters of the both group are shown in Table
2. Comparision of echocardiographic and TDI parameters measured from the septal mitral
annulus demonstrated similar values between both groups (p>0.05, for all of them).
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Table 2. Echocardiographic data of the study population

. Patients with IBS Control grou
Variables (n=30) (n:B?)) b p value
EF (%) 68.30+2.83 69.47+3.62 NS
EDV (mL) 114.53+18.90 113.73+£22.2 NS
ESV (mL) 36.80+11.09 38.6+£10.93 NS
IVSd (mm) 9.80+1.20 8.91+1.96 NS
PWd (mm) 9.3+0.9 9.4+1.0 NS
LA (mm) 31.51+4.62 30.10+3.62 NS
E velocity (m/sec) 0.83+0.15 0.89+0.15 NS
A Velocity (m/sec) 0.54+0.12 0.57+0.15 NS
dT (msec) 192.00+34.5 179+26.12 NS
E/A ratio 1.53+0.12 1.56+0.18 NS
Em peak (cm/sec) 14.5+£2.37 14.71+2.48 NS
Am peak (cm/sec) 8.1 £2.37 8.36+1.11 NS
Sm (cm/sec) 11.42+1.39 11.47+1.44 NS
IVRT 80.7+6.0 80.8+3.7 NS
IVCT 42.1+£8.0 41.0+£3.7 NS

A=Mitral late diastolic velocity, Am=LV myocardial late diastolic velocity, dT=Mitral E-wave deceleration
time, E=Mitral early diastolic velocity, Em=Left ventricule myocardial early diastolic velocity, EDV=End
diastolic volume, EF=Ejection fraction, ESV=End systolic volume, IVCT=Isovolumetric contraction time,
IVSd=Interventricular septal thickness, IVRT=Isovolumetric relaxation time, PWd=Posterior wall thickness,
Sm= Left ventricule systolic myocardial velocity.

LV global longitudinal strain and strain-rate parameters are presented in Table 3. There were
not any differences between the groups in terms of SRS-3C, SRE-4C, SRE-3C, SRE-2C,
GLSRE, SRA-4C, SLA-3C, SLA-2C and GLSRA (p>0.05, for all). GLS (p=0.002), GLSRS
(p=0.021), SRS-2C (p=0.030), S-4C (p=0.001), S-3C (p=0.025) and S-2C (p=0.012) values
were significantly lower in IBS patients than in the control group.
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Table 3. Comparison of longitudinal and global strain and strain rate parameters of patient
and control groups

Variables Patients with IBS Control group p Value
(n=30) (n=30)
S-4C -21.13+£1.28 -22.56£1.27 0.001
S-3C -21.79+1.31 -22.67£1.46 0.025
S-2C -22.52+1.36 -23.96+1.45 0.012
GLS -21.784+0.99 -23.03+1.23 0.002
SRS-4C -1.10+0.15 -1.27%0.15 0.004
SRS-3C -1.14+0.22 -1.17+0.13 0.213
SRS-2C -1.12+0.21 -1.18+0.14 0.030
GLSRS -1.12+0.14 -1.20+0.09 0.021
SRE-4C 1.84+0.17 1.86+0.08 0.487
SRE-3C 1.82+0.17 1.82+0.10 0.943
SRE-2C 1.77+0.20 1.80£0.15 0.431
GLSRE 1.81+0.18 1.83+0.86 0.554
SRA-4C 0.66+0.20 0.69+0.53 0.396
SRA-3C 0.71£0.17 0.74+0.08 0.467
SRA-2C 0.71+0.17 0.76+0.17 0.224
GLSRA 0.69+0.18 0.74+0.12 0.255

4C-3C-2C= apical four-, three-, and two-chamber views, GLS= Global longitudinal strain,
GLSR=Global longitudinal strain rate, LS=Longitudinal strain, SRS=Systolic longitudinal
strain rate, SRE=Early diastolic strain rate, SRA=Late diastolic strain rate.

Discussion

In our study, we found that S-4C, S-3C, S-2C and GLS values were lower in IBS patients
compared to the control group. SRS-4C, SRS-2C and GLSRS values were also found to be
lower in patients group. C-reactive protein and erythrocyte sedimentation rate values were

higher in IBS patients.

IBS is reported to be an inflammatory process in several studies [11]. It has also been reported
that IBS can be accompanied to the autonomic nervous system dysfunction in various
publications [12-16]. These conditions may cause changes in the electrical activity and
contraction problems of the heart. Changing of the contraction dynamics can lead to
myocardial dysfunction. Furthermore the occurrence of inflammatory processes cause
changes in the sequences of myocardial fibers via focal fibrosis [16]. This pathophysiological
process may result in myocardial deformation. In addition, autonomic dysfunction is known
to cause visceral hypersensitivity by changing levels of serotonin and noradrenaline [17]. We

therefore consider that cardiac catecholaminergic toxicity can lead to deformation affecting
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myocardial contractility. Not only autonomic dysfunction, but emotional stress accused in the
pathogenesis of IBS can cause myocardial toxicity by causing catecholaminergic discharge as
well [18]. Cardiac involvement may become apparent as a result of these existing pathological
processes. If subclinical dysfunction is not detected, QT prolongation secondary to autonomic
dysfunction may cause cardiac contractility disorders as a results of myocardial deformation

[19]. Therefore it is extremely important to detect subclinical dysfunction.

Myocardial deformation can be detected by 2D-STE on which many studies recently
performed [20,21]. Demirelli et al. [22] showed in their study that STE can be useful in
determination of subclinical LV dysfunction in patients with Behcet’s disease. In another
study, Sitia et al. [23] stated that non invasive evaluation of LV function by STE appears to be
useful to detect subclinical cardiac involvement in rheumatoid arthritis patients. Hereby,
early diagnosis of cardiac dysfunction can be provided by the identification of cardiac
involvement during the course of subclinical condition. That LV peak SRS negatively
affected may be the result of the adversely affected of the contraction function of the
myocardial mass. We consider that this situation may be a result of the autonomic nervous
system dysfunction. In the present study, the same of diastolic strain rate parameters in the
patient group as the control group may be due to the early diagnosis of IBS. Lack of long-
term follow of the patients in this direction may be a limitation of our study. In addition

inadequate number of patients is another limitation.

Conclusion

In conclusion, our results suggest that IBS of which pathogenesis cannot be clearly elucidated
is an inflammatory process and the heart may also be affected from this inflammatory process.
Furthermore 2D-STE can also be useful in determination of subclinical left ventricular
dysfunction in IBS patients. Additional large-scale studies are needed for the clinical

implementation of our study results.
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