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AIMS AND SCOPE

istanbul Medical Journal is the scientific, peer reviewed, open access publication of istanbul Training and Research Hospital. The journal is printed six
times in a year; on January, March, May, July, September, November and its publication language is Turkish and English.

The aim of the journal is to publish high level clinical and experimental studies conducted in all fields of medicine. Reviews comprising the latest
research findings, reports on rare and educative cases and letters to the editor are also published.

The target population of the journal includes specialists in all fields of medicine, academicians and relevant health care professionals.

The istanbul Medical Journal is indexed in Web of Science-Emerging Sources Citation Index, TUBITAK ULAKBIM TR Index, EBSCO, DOAJ, Hinari, ROOT
INDEXING, Tiirk Atif Dizini, Tiirk Medline, J-GATE, Proquest, Ardi, Goali and Oare, CABI.

Processing and publication are free of charge with the journal. No fees are requested from the authors at any point throughout the evaluation and
publication process. All manuscripts must be submitted via the online submission system, which is available at www.istanbulmedicaljournal.org. The
journal guidelines, technical information, and the required forms are available on the journal’s web page.

All expenses of the journal are covered by the istanbul Training and Research Hospital. Potential advertisers should contact the Editorial Office. The
journal does not publish advertisement.

Statements or opinions expressed in the manuscripts published in the journal reflect the views of the author(s) and not the opinions of the istanbul
Training and Research Hospital, editors, editorial board, and/or publisher; the editors, editorial board, and publisher disclaim any responsibility or
liability for such materials.

All published content is available online, free of charge at www.istanbulmedicaljournal.org. Printed copies of the journal are distributed to the
members of istanbul Training and Research Hospital as well as the members of the editorial board and the journal’s reviewers, free of charge.

istanbul Training and Research Hospital holds the international copyright of all the content published in the journal.
Open Access Policy

This journal provides immediate open access to its content on the principle that making research freely available to the public supports a greater
global exchange of knowledge.

Open Access Policy is based on the rules of the Budapest Open Access Initiative (BOAI) http://www.budapestopenaccessinitiative.org/. By “open access”
to peer-reviewed research literature, we mean its free availability on the public internet, permitting any users to read, download, copy, distribute,
print, search, or link to the full texts of these articles, crawl them for indexing, pass them as data to software, or use them for any other lawful
purpose, without financial, legal, or technical barriers other than those inseparable from gaining access to the internet itself. The only constraint on
reproduction and distribution, and the only role for copyright in this domain, should be to give authors control over the integrity of their work and
the right to be properly acknowledged and cited.

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License.
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0 AUTHORS

The editorial and publication processes of the journal are shaped in
accordance with the guidelines of the International Council of Medical
Journal Editors (ICMJE), the World Association of Medical Editors (WAME), the
Council of Science Editors (CSE), the Committee on Publication Ethics (COPE),
the European Association of Science Editors (EASE), and National Information
Standards Organization (NISO). The journal conforms to the Principles of
Transparency and Best Practice in Scholarly Publishing (doaj.org/bestpractice).

Originality, high scientific quality, and citation potential are the most
important criteria fora manuscript to be accepted for publication. Manuscripts
submitted for evaluation should not have been previously presented or
already published in an electronic or printed medium. The journal should
be informed of manuscripts that have been submitted to another journal for
evaluation and rejected for publication. The submission of previous reviewer
reports will expedite the evaluation process. Manuscripts that have been
presented in a meeting should be submitted with detailed information on
the organization, including the name, date, and location of the organization.

Manuscripts submitted to istanbul Medical Journal will go through a double-
blind peer-review process. Each submission will be reviewed by at least two
external, independent peer reviewers who are experts in their fields in order
to ensure an unbiased evaluation process. The editorial board will invite
an external and independent editor to manage the evaluation processes
of manuscripts submitted by editors or by the editorial board members of
the journal. The Editor in Chief is the final authority in the decision-making
process for all submissions.

An approval of research protocols by the Ethics Committee in accordance with
international agreements (World Medical Association Declaration of Helsinki
“Ethical Principles for Medical Research Involving Human Subjects,” amended
in October 2013, www.wma.net) is required for experimental, clinical, and
drug studies and for some case reports. If required, ethics committee reports
or an equivalent official document will be requested from the authors. For
manuscripts concerning experimental research on humans, a statement
should be included that shows that written informed consent of patients and
volunteers was obtained following a detailed explanation of the procedures
that they may undergo. For studies carried out on animals, the measures
taken to prevent pain and suffering of the animals should be stated clearly. In
experimental animal studies, the authors should indicate that the procedures
followed were in accordance with animal rights as per the Guide for the Care
and Use of Laboratory Animals http://oacu.od.nih.gov/regs/guide/guide.pdf
and they should obtain animal ethics committee approval. Information on
patient consent, the name of the ethics committee, and the ethics committee
approval number should also be stated in the Materials and Methods section
of the manuscript. It is the authors’ responsibility to carefully protect the
patients’ anonymity. For photographs that may reveal the identity of the
patients, signed releases of the patient or of their legal representative should
be enclosed.

All submissions are screened by a similarity detection software (iThenticate
by CrossCheck).
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In the event of alleged or suspected research misconduct, e.g., plagiarism,
citation manipulation, and data falsification/fabrication, the Editorial Board
will follow and act in accordance with COPE guidelines.

Each individual listed as an author should fulfill the authorship criteria
recommended by the International Committee of Medical Journal Editors

(ICMJE - www.icmje.org). The ICMJE recommends that authorship be based on
the following 4 criteria:

1. Substantial contributions to the conception or design of the work; or the
acquisition, analysis, or interpretation of data for the work; AND

2. Drafting the work or revising it critically for important intellectual content;
AND

3. Final approval of the version to be published; AND

4. Agreement to be accountable for all aspects of the work in ensuring that
questions related to the accuracy or integrity of any part of the work are
appropriately investigated and resolved.

In addition to being accountable for the parts of the work he/she has done,
an author should be able to identify which co-authors are responsible for
specific other parts of the work. In addition, authors should have confidence
in the integrity of the contributions of their co-authors.

All those designated as authors should meet all four criteria for authorship,
and all who meet the four criteria should be identified as authors. Those who
do not meet all four criteria should be acknowledged in the title page of the
manuscript.

istanbul Medical Journal requires corresponding authors to submit a
signed and scanned version of the authorship contribution form (available
for download through www.istanbulmedicaljournal.org) during the initial
submission process in order to act appropriately on authorship rights and to
prevent ghost or honorary authorship. If the editorial board suspects a case
of “gift authorship,” the submission will be rejected without further review.
As part of the submission of the manuscript, the corresponding author should
also send a short statement declaring that he/she accepts to undertake all the
responsibility for authorship during the submission and review stages of the
manuscript.

istanbul Medical Journal requires and encourages the authors and the
individuals involved in the evaluation process of submitted manuscripts to
disclose any existing or potential conflicts of interests, including financial,
consultant, and institutional, that might lead to potential bias or a conflict of
interest. Any financial grants or other support received for a submitted study
from individuals or institutions should be disclosed to the Editorial Board. To
disclose a potential conflict of interest, the ICMJE Potential Conflict of Interest
Disclosure Form should be filled in and submitted by all contributing authors.
Cases of a potential conflict of interest of the editors, authors, or reviewers
are resolved by the journal’s Editorial Board within the scope of COPE and
ICMJE guidelines.



INSTRUCTIONS TO AUTHORS

The Editorial Board of the journal handles all appeal and complaint cases
within the scope of COPE guidelines. In such cases, authors should get in
direct contact with the editorial office regarding their appeals and complaints.
When needed, an ombudsperson may be assigned to resolve cases that
cannot be resolved internally. The Editor in Chief is the final authority in the
decision-making process for all appeals and complaints.

When submitting a manuscript to istanbul Medical Journal, authors accept
to assign the copyright of their manuscript to istanbul Training and Research
Hospital. If rejected for publication, the copyright of the manuscript will
be assigned back to the authors. istanbul Medical Journal requires each
submission to be accompanied by a Copyright Transfer Form (available
for download at www.istanbulmedicaljournal.org). When using previously
published content, including figures, tables, or any other material in both
print and electronic formats, authors must obtain permission from the
copyright holder. Legal, financial and criminal liabilities in this regard belong
to the author(s).

Statements or opinions expressed in the manuscripts published in istanbul
Medical Journal reflect the views of the author(s) and not the opinions of the
editors, the editorial board, or the publisher; the editors, the editorial board,
and the publisher disclaim any responsibility or liability for such materials.
The final responsibility in regard to the published content rests with the
authors.

MANUSCRIPT PREPARATION

The manuscripts should be prepared in accordance with ICMJE-
Recommendations for the Conduct, Reporting, Editing, and Publication of
Scholarly Work in Medical Journals (updated in December 2016 - http://www.
icmje.org/icmje-recommendations.pdf). Authors are required to prepare
manuscripts in accordance with the CONSORT guidelines for randomized
research studies, STROBE guidelines for observational original research
studies, STARD guidelines for studies on diagnostic accuracy, PRISMA
guidelines for systematic reviews and meta-analysis, ARRIVE guidelines for
experimental animal studies, and TREND guidelines for non-randomized
public behavior.

Manuscripts can only be submitted through the journal’s online manuscript
submission and evaluation system, available at www.istanbulmedicaljournal.
org. Manuscripts submitted via any other medium will not be evaluated.

Manuscripts submitted to the journal will first go through a technical
evaluation process where the editorial office staff will ensure that the
manuscript has been prepared and submitted in accordance with the journal’s
guidelines. Submissions that do not conform to the journal’s guidelines will
be returned to the submitting author with technical correction requests.
Authors are required to submit the following:

* Copyright Transfer Form,

* Author Contributions Form, and

* ICMJE Potential Conflict of Interest Disclosure Form (should be filled in by
all contributing authors)
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during the initial submission. These forms are available for download at www.
istanbulmedicaljournal.org.

Preparation of the Manuscript

Title page: A separate title page should be submitted with all submissions and
this page should include:

* The full title of the manuscript as well as a short title (running head) of no
more than 50 characters,

* Name(s), affiliations, and highest academic degree(s) of the author(s),
« Grant information and detailed information on the other sources of support,

* Name, address, telephone (including the mobile phone number) and fax
numbers, and email address of the corresponding author,

* Acknowledgment of the individuals who contributed to the preparation of
the manuscript but who do not fulfill the authorship criteria.

Abstract: A Turkish and an English abstract should be submitted with all
submissions except for Letters to the Editor. Submitting a Turkish abstract
is not compulsory for international authors. The abstract of Original Articles
should be structured with subheadings (Objective, Methods, Results, and
Conclusion). Please check Table 1 below for word count specifications.

Keywords: Each submission must be accompanied by a minimum of three to
a maximum of six keywords for subject indexing at the end of the abstract.
The keywords should be listed in full without abbreviations. The keywords
should be selected from the National Library of Medicine, Medical Subject
Headings database (https://www.nIm.nih.gov/mesh/MBrowser.html).

Manuscript Types

Original Articles: This is the most important type of article since it provides
new information based on original research. The main text of original articles
should be structured with Introduction, Methods, Results, Discussion, and
Conclusion subheadings. Please check Table 1 for the limitations for Original
Articles.

Statistical analysis to support conclusions is usually necessary. Statistical
analyses must be conducted in accordance with international statistical
reporting standards (Altman DG, Gore SM, Gardner MJ, Pocock SJ. Statistical
guidelines for contributors to medical journals. Br Med ] 1983: 7; 1489-
93). Information on statistical analyses should be provided with a separate
subheading under the Materials and Methods section and the statistical
software that was used during the process must be specified.

Units should be prepared in accordance with the International System of
Units (SI).

Editorial Comments: Editorial comments aim to provide a brief critical
commentary by reviewers with expertise or with high reputation in the topic
of the research article published in the journal. Authors are selected and
invited by the journal to provide such comments. Abstract, Keywords, and
Tables, Figures, Images, and other media are not included.
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Review Articles: Reviews prepared by authors who have extensive knowledge
on a particular field and whose scientific background has been translated into
a high volume of publications with a high citation potential are welcomed.
These authors may even be invited by the journal. Reviews should describe,
discuss, and evaluate the current level of knowledge of a topic in clinical
practice and should guide future studies. The main text should contain
Introduction, Clinical and Research Consequences, and Conclusion sections.
Please check Table 1 for the limitations for Review Articles.

Case Reports: There is limited space for case reports in the journal and
reports on rare cases or conditions that constitute challenges in diagnosis and
treatment, those offering new therapies or revealing knowledge not included
in the literature, and interesting and educative case reports are accepted for
publication. The text should include Introduction, Case Report, Discussion,
and Conclusion subheadings. Please check Table 1 for the limitations for Case
Reports.

Letters to the Editor: This type of manuscript discusses important parts,
overlooked aspects, or lacking parts of a previously published article. Articles
on subjects within the scope of the journal that might attract the readers’
attention, particularly educative cases, may also be submitted in the form
of a “Letter to the Editor.” Readers can also present their comments on
the published manuscripts in the form of a “Letter to the Editor.” Abstract,
Keywords, and Tables, Figures, Images, and other media should not be
included. The text should be unstructured. The manuscript that is being
commented on must be properly cited within this manuscript.

Table 1. Limitations for each manuscript type
Type of manuscript | Word limit | Abstract word | Reference Table limit | Figure limit
limit limit
Original Article 3500 250 30 6 7 or tatal of
15 images
(Structured)
Review Article 5000 250 50 6 10 or total of
20 images
Case Report 1000 15 No tables 10 or total of
200 20 images
Letter to the Editor | 500 No abstract 5 No tables No media

Tables

Tables should be included in the main document, presented after the
reference list, and they should be numbered consecutively in the order they
are referred to within the main text. A descriptive title must be placed above
the tables. Abbreviations used in the tables should be defined below the
tables by footnotes (even if they are defined within the main text). Tables
should be created using the “insert table” command of the word processing
software and they should be arranged clearly to provide easy reading. Data
presented in the tables should not be a repetition of the data presented
within the main text but should be supporting the main text.

Figures and Figure Legends

Figures, graphics, and photographs should be submitted as separate files
(in TIFF or JPEG format) through the submission system. The files should not
be embedded in a Word document or the main document. When there are
figure subunits, the subunits should not be merged to form a single image.
Each subunit should be submitted separately through the submission system.
Images should not be labeled (a, b, c, etc) to indicate figure subunits. Thick
and thin arrows, arrowheads, stars, asterisks, and similar marks can be used
on the images to support figure legends. Like the rest of the submission,
the figures too should be blind. Any information within the images that
may indicate an individual or institution should be blinded. The minimum
resolution of each submitted figure should be 300 DPI. To prevent delays in
the evaluation process, all submitted figures should be clear in resolution and
large in size (minimum dimensions: 100 X 100 mm). Figure legends should be
listed at the end of the main document.

All acronyms and abbreviations used in the manuscript should be defined at
first use, both in the abstract and in the main text. The abbreviation should
be provided in parentheses following the definition.

When a drug, product, hardware, or software program is mentioned within
the main text, product information, including the name of the product, the
producer of the product, and city and the country of the company (including
the state if in USA), should be provided in parentheses in the following
format: “Discovery St PET/CT scanner (General Electric, Milwaukee, WI, USA)”

All references, tables, and figures should be referred to within the main text,
and they should be numbered consecutively in the order they are referred to
within the main text.

Limitations, drawbacks, and the shortcomings of original articles should be
mentioned in the Discussion section before the conclusion paragraph.

References

While citing publications, preference should be given to the latest, most
up-to-date publications. If an ahead-of-print publication is cited, the DOI
number should be provided. Authors are responsible for the accuracy of
references. Journal titles should be abbreviated in accordance with the
journal abbreviations in Index Medicus/ MEDLINE/PubMed. When there are
six or fewer authors, all authors should be listed. If there are seven or more
authors, the first six authors should be listed followed by “et al.” In the main
text of the manuscript, references should be cited using Arabic numbers
in parentheses. The reference styles for different types of publications are
presented in the following examples.

Journal Article: Rankovic A, Rancic N, Jovanovic M, Ivanovi¢ M, Gajovic¢ O,
Lazi¢ Z, et al. Impact of imaging diagnostics on the budget — Are we spending
too much? Vojnosanit Pregl 2013; 70: 709-11.
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istanbul Med J 2020; 21(6): 408-412
DOI: 10.4274/imj.galenos.2020.29052

Effect of Coronary Tortuosity on Exercise Stress Test

Koroner Tortiyozitenin Egzersiz Stres Testi Uzerindeki Etkisi

® Yakup Alsancak!, ® Ahmet Seyfeddin Giirbiiz!, ® Abdullah Ozgelik2, ® Abdullah igli

TNecmettin Erbakan University Meram Faculty of Medicine, Department of Cardiology, Konya, Turkey

2Mardin State Hospital, Clinic of Cardiology, Mardin, Turkey

ABSTRACT

0z

Introduction: Coronary tortuosity (CT) isa common anatomical
finding during coronary angiography (CA); however, its
aetiology and clinical importance have not been clearly
defined. We aimed to evaluate the effect of the presence or
severity of CT and effect of the sigma-shaped right coronary
artery (RCA) on the exercise stress test (EST).

Methods: The study included 175 patients who underwent
CA due to cardiac symptoms and positive EST and had no
obstructive coronary artery disease in a single centre between
2017 and 2018 June. The patients were divided into two
groups: Group 1, patients with CT (n=88), and group 2, patients
without CT (n=87). The patients were also categorised as low
and moderate-to-high risk based on Duke treadmill score (DTS).

Results: The running distance and DTS were lower, and the rate
of sigma-shaped RCA was higher in the CT group (p<0.006). The
DTS was lower (p=0.024) in the presence of tortuosity in the left
anterior descending coronary artery and negatively influenced
as the number of coronary arteries affected by tortuosity
increased (p<0.001). Based on the DTS score, patients with
moderate-to-high risk have a higher number of vessels affected
by tortuosity, involvement of left anterior descending coronary
artery, and proportion of sigma-shaped RCA (p<0.001).

Conclusion: In the presence of CT, the rate of positivity is
significantly higher, and the DTS is lower in the stress test.

Keywords: Coronary artery, Duke score, exercise stress test,
sigma-shaped RCA, tortuosity

Amag: Koroner tortiyozite (KT), koroner anjiyografi (KA)
sirasinda karsilasilan yaygin bir anatomik bulgudur; ancak
etiyolojisi ve klinik 6nemi net olarak tanimlanmamistir. Biz de
KT varhg ve siddeti ile sigma sekilli sag koroner arter (SKA)
varliginin egzersiz stres testi (EST) lizerine etkisini incelemeyi
amacladik.

Yontemler: Calismaya 2017-2018 Haziran tarihleri arasinda tek
bir merkezde kardiyak semptomlar ve pozitif EST nedeniyle KA
uygulanan ve obstriiktif koroner arter hastaligi bulunmayan
175 hasta dahil edildi. Hastalar iki gruba ayrildi: Grup 1,
KT’si olan hastalar (n=88) ve grup 2, KT'si olmayan hastalar
(n=87). Ayrica hastalar Duke kosu bandi skoruna (DTS) gore
siniflandinldr.

Bulgular: KT grubunda kosma mesafesi ve DTS daha dusukt
ve sigma seklindeki SKA orani daha yuksekti (p<0,006). Sol
on inen koroner arterde KT varliginda DTS'nin daha dusiik
(p=0,024) oldugu ve tortiyoziteden etkilenen koroner arterlerin
sayisi arttikca DTS'nin olumsuz etkilendigi bulundu (p<0,001).
DTS skoruna gore orta-yiiksek risk grubunda olan hastalarda
tortiyoziteden etkilenen damar sayisi ile sol 6n inen koroner
arter tutulumu ve sigma sekilli SKA orani daha vyiiksekti
(p<0,001).

Sonu¢: KT varliginda, stres testinde pozitiflik orani daha
yuksektir ve DTS daha dusukttir.

Anahtar Kelimeler: Koroner arter, Duke skoru, egzersiz stres
testi, sigma RCA, tortiyozite

Introduction

Coronary tortuosity (CT) isa common anatomical finding during coronary
angiography (CA); however, its aetiology and clinical importance have
not been clearly defined (1). CT has been shown to be associated with
advanced age, hypertension, atherosclerosis and diabetes mellitus and
to be more common in atherosclerotic arteries (2,3). Degeneration of
elastin in the arterial wall and chronic vascular pressure load also play
a significant role in the development of CT (4,5). Therefore, it has been
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suggested that the CT is an arterial remodelling caused by hypertension,
that is, an adaptation of coronary arteries to hypertension (6). Besides,
hypertension severity was an independent risk factor for CT in women

).

Patients with CT often complain of chest pain during exercise and the
pain disappears during rest (4). Although patients with severe CT and

normal coronary arteries exhibit myocardial perfusion defects, the role
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of tortuosity in angina is not fully known (7). It has been suggested that
myocardial blood flow reserves might be decreased in patients with
ischaemia but not obstructive coronary artery disease, and severe CT
may be a particularly important cause of ischaemia (8). As such, CT can
not be considered as a completely benign coronary anomaly.

In practice, the exercise stress test (EST) is one of the most commonly
used methods to evaluate ischaemia related to coronary artery disease.
This study aimed to evaluate the effect of the presence or severity of CT
and the effect of the sigma-shaped right coronary artery (RCA) linked to
RCA tortuosity on the EST in patients who underwent CA after positive
stress test and were found to have normal coronary anatomy during
angiography.

Methods

Study Population

The study included patients who were admitted to our cardiology clinic
because of chest pain, shortness of breath, or any angina equivalent and
who were indicated for exercise tests and could exercise on a treadmill
table. Subsequently, 175 patients who underwent CA due to positive EST
but without coronary artery disease during angiography between June
2017 and June 2018 in our department were included. The patients were
divided into group 1, patients with CT (n=88), and group 2, patients
without CT as control group (n=87). Demographic data, laboratory
findings and echocardiographic findings were recorded. Patients
with chronic disease (chronic renal failure, malignancy, connective
tissue disease),
infection, previously known coronary artery disease, coronary artery
ectasia, myocardial bridge, myocarditis or pericarditis, hypertrophic
cardiomyopathy, or pulmonary hypertension were excluded. The study
protocol was approved by the Necmettin Erbakan University Meram
Faculty of Medicine Institutional Ethics Board (decision no: 89, date:
24.05.2019), and written informed consent was obtained from all
patients.

moderate-to-severe heart valve disease, active

Exercise Stress Test

The records were examined for the patients who were diagnosed with
CT and underwent an EST using the Philips StressVue System (Philips
Healthcare, Andover MA, USA). Blood pressure, heart rate and standard
12-lead electrocardiograms were recorded before the test, and the
measurements were repeated intermittently. The patients’ angina status
and ST-segment deviations were examined. The maximum ST-segment
deviation was measured at 80 ms after the | point. Patients were
categorised based on the Duke treadmill score (DTS) as follows: low risk
(DTS >+5), moderate risk (-10< DTS <+4) and high risk (DTS <-11) (9).
Based on this risk assessment, the presence of tortuosity, RCA shape and
the number of coronary arteries affected by tortuosity were compared.

The DTS was calculated using the following formula (10):
DTS= Exercise time-(5xST deviation)-(4xAngina index).

Angina index was scored as 2, 1 and 0 for exercise restriction, without
exercise restriction, and no pain, respectively.

Alsancak et al. Coronary Tortuosity and Stress Test

Evaluation of Coronary Anatomy

Diagnostic CA was performed using the radial or femoral artery according
to the operator's preference and patient’s clinical characteristics.
Angiographic images were recorded after intracoronary nitroglycerin
administration based on the patient’s blood pressure. The CA images
were separately evaluated by two cardiologists; the patient’s CT status
and RCA shape were recorded.

Coronary Tortuosity and Right Coronary Artery Shape

(T was defined as the presence of more than three 45° deviations in
the main coronary arteries [RCA or left anterior descending (LAD) and
circumflex coronary arteries] at both systole and diastole (11). Sigma-
shaped RCA was determined by two steps in the simple left anterior
oblique projection-at 25°-35°-usually with no craniocaudal angulation.
First, the two outermost points of the RCA were combined with an
imaginary line, and the maximal arterial diameter was calculated.
Second, the length between the imaginary line and coronary artery
was measured. If the distance was longer than the maximal measured
arterial diameter, it was categorised as sigma-shaped RCA. The RCA was
considered Cshaped if it did not meet the criteria of the sigma shape or
had only one lateral point (12).

Statistical Analysis

SSPS® version 16.0 statistical package programme (SPSS Inc., Chicago, IL,
United States) was used for statistical analyses. Quantitative variables
fitting into normal distribution and categorical variables were presented
asmean * standard deviation and number and percentages, respectively.
Normality of distribution was evaluated using the Kolmogorov-Smirnov
test. The mean values of continuous variables were compared between
independent groups using the Student t-test, One-Way ANOVA, or
Kruskal-Wallis test as appropriate. The chi-squared test was performed
to compare the study groups in terms of categorical variables. Statistical
significance was determined for p<0.05.

Results

The mean age of the study population was 62.1£10 years; the majority of
the participants were women (56.5%). The rate of female sex was higher
in the CT group but not statistically significant. The rates of smoking and
hypertension were significantly higher in the CT group (p=0.029 and
p=0.043, respectively). No correlation was found between the number
of tortuous coronary arteries and sex, age, smoking, diabetes mellitus, or
hypertension (p>0.05). No significant difference in the haematological
or biochemical findings was found between the two groups. Pulmonary
arterial pressures and ejection fractions were similar; the left atrial
diameter was significantly higher in patients with CT (p=0.038). Table 1
shows the patient’s demographic and laboratory findings.

The stress test results showed that the running distance was lower in
the CT group (p=0.004), which had a lower DTS (p<0.001). As expected,
the rate of sigma-shaped RCA was higher in the CT group (p=0.005). In
the subgroup analyses, 34.3% (n=60) of the total study population had
sigma-shaped RCA, and the DTS was lower in these patients (p<0.001).
The DTS was lower (p=0.024) in the presence of tortuosity in the LAD
coronary artery and negatively influenced as the number of coronary

409



istanbul Med | 2020; 21(6): 408-412

arteries affected by tortuosity increased (p<0.001). The rate of sigma-
shaped RCA and the number of patients with tortuous arteries were
higher in moderate-to-high risk group (p<0.001). The relationships
between the CT status and EST results are shown in Tables 2 and 3.

Table 1. Demographic, clinical and laboratory characteristics of
the study population

Control group ;’:);Luposity b
n=87 n=88
Age (years) 61.4+10.6 61.7+10.8 0.841
Sex (female), n (%) 40 (45.9) 50 (56.8) 0.058
DM, n (%) 21 (24.1) 23 (26.1) 0.761
Hypertension, n (%) 47 (54) 60 (68) 0.043
Smoking, n (%) 20 (23) 35 (40) 0.029
LVEF (%) 59.21+4.1 58.6%3.7 0.300
LA diameter (cm) 3.47%£0.32 3.78%0.31 0.038
Systolic PAB (mmHg) 27.5%3.8 28.3+4.7 0.276
Creatinine (mg/dL) 0.79£0.19 0.78%£0.17 0.582
Hb (g/dL) 13.4+1.8 13.4%1.7 0.952
Platelet (103/mm?) 254.3+£59.7 255.31£60.0 0.917
Leukocyte (103/mm?) 7.51+2.41 7.53%2.40 0.947
FBG (mg/dL) 103.3+25.9 10824332  0.288
LDL-C (mg/dL) 126.1432.3 129.7439.1 0.516
HDL-C (mg/dL) 41.8£9.6 41.2£11.4 0.722
Triglyceride (mg/dL) 155 (99,231) 154 (98,226)  0.884
3;:;‘)3 treadmill score 102,3) 3(7.0) 0.001
METs 10.6+2.04 9.55+£2.71 0.004
Terminated HR, % 91.1+7.6 90.1£10.4 0.473
Sigma-shaped RCA, % 21 (24.1) 39 (44.3) 0.005

DM: Diabetes mellitus, LVEF: left ventricular ejection fraction, Hb: haemoglobin,

FBG: fasting plasma glucose, Hg: haemoglobulin, LA: left atrium, LDL-C: low-density
lipoprotein cholesterol, HDL-C: high-density lipoprotein cholesterol, PAB: pulmonary
artery pressure, RCA: right coronary artery, HR: heart rate, METs: metabolic equivalents

Table 3. Comparison of groups based on the treadmill Duke score
Study population (n=175)

Presence of coronary tortuosity (n/%) 24 (13.7)
Sigma-shaped RCA (n/%) 17 (16.8)
C-shaped RCA (n/%) 84 (83.1)
Duke treadmill score (mean + std) 7.96+2.70

Tortuosity group (n=88)

LAD involvement (n/%) 15 (62.5)
Sigma-shaped RCA (n/%) 11 (45.8)
Three vessels involvement (n/%) 4(16.6)
Duke treadmill score (mean =+ std) 6.4713.14

RCA: Right coronary artery; LAD: left anterior descending artery, std: standard deviation
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Low-risk group (n=101)

Low risk group (n=24)

Discussion

Our study showed that, in the presence of CT, the rate of false positivity
was significantly higher, and the DTS was lower in patients with chest
pain. Furthermore, the findings were more manifest as the number of
vessels affected by tortuosity in coronary artery system increased, and
the DTS tended to be lower in cases of LAD coronary artery involvement.
The presence of RCA with sigma-shaped morphology was also shown
to impact the exercise test negatively. Arterial tortuosity can be seen
in various organ systems. Such tortuosities have been thought to
be associated with genetic syndromes (13). However, ageing and
hypertension have been known to be associated with tortuosity not only
in the coronary arteries, but also in the cerebral, femoral and carotid
arteries (14). Naturally, coronary arteries tend to be mildly more tortuous
relative to other arterial systems to adapt to the cardiac cycle, that is, to
be able to show flexion and extension (15). It has been speculated that
the CT might cause angina during exercise and false-positive results in
ESTs. Increasing the angle and number of bends has been suggested to
cause a significant energy loss during blood flow and lead to ischaemia

Table 2. Duke scores according to right coronary artery type, left
anterior descending artery involvement and severity of tortuosity

RCA type (study group) n (%) Duke score
C-shaped RCA 115 (65.7) 0(-2,2)
Sigma-shaped RCA 60 (34.3) -4(-8,0)

p : <0.001

LAD involvement (tortuosity group) n (%) Duke score
Presence 76 (86.4) -3 (-7,-1)
Absence 12 (13.6) 0(-2.75,1.75)
p : 0.024
Severity of involvement (tortuosity n (%) Duke score
group)

One vessel 23 (26.1) 1(-2,2)

Two vessels 40 (45.5) -2 (-5,-1)
Three vessels 25 (28.4) -9 (-9.5, -6.5)
p g <0.001*

RCA: Right coronary artery, LAD; left anterior descending artery, *for all groups

Intermediate and high-risk groups (n=74) p

64 (36.5) 0.0001
43 (58.1) 0.0001
31 (41.8) 0.0001
-3.341+4.84 0.0001
Intermediate and high-risk groups (n=64) p

61(95.3) 0.002
49 (76.5) 0.0001
21(32.8) 0.019
-4.3714.65 0.0001



due to reduction in distal perfusion pressure in the coronary vascular
bed (4). It is not yet known whether the reduction in distal perfusion
pressure is significant and leads to myocardial ischaemia. In association
with the decreased diastolic filling due to increased heart rate during
emotional or physical stress, increased tortuosity can lead to ischaemic
symptoms by further reducing blood flow in the distal coronary vascular
bed or by increasing coronary vascular resistance (6,16,17) By contrast,
the probability of acute coronary syndrome due to spontaneous
coronary dissection and recurrence of dissection is higher in tortuous
segments (18).

In studies investigating the relationship between atherosclerosis and
tortuosity, the calcium score calculated by computed tomographic
angiography was higher in tortuous coronary arteries (19), and the
carotid intima-media thickness was increased in patients with CT (20).
Likewise, the progression of atherosclerotic plaque has been suggested
to intensify due to increased shear stress in the tortuous vessels, and the
risk of consequential plaque rupture would be high (21). By contrast,
in individuals with CT, atherosclerotic stenosis in the tortuous segment
was less than that in the non-tortuous region, and CT might have a
protective role against atherosclerosis-induced vascular obstruction (22).
Despite these, long-term follow-up studies showed that the presence of
CT has no effect on the development of major cardiovascular events (2).

Studies have shown that CT was associated with chronic stable angina,
typically resulting in increased chest pain increased during exercise
and decreased chest pain with rest, and leading to reversible perfusion
defects in myocardial perfusion scintigraphy (8).

In an investigation of patients with ischaemia on myocardial perfusion
scintigraphy but with normal CA, the presence of CT resulted in 7-times
more ischaemia. In these patients, the rate of ischaemia detection in
stress echocardiography was higher (8). In another study, most of the
patients with chest pain but without obstructive coronary artery disease
were women, and the rate of CT in women was two-folds higher than in
males (7). Although the groups were age- and sex-matched in our study,
female sex was more common in the CT group albeit not statistically
significant. Similar to previous studies, the proportion of hypertensive
patients was higher in the CT group (p=0.043). Therefore, blood pressure
regulation might be an effective treatment for controlling angina in
these patients. Moreover, increasing coronary perfusion by decreasing
the heart rate and prolonging the diastolic phase might be effective in
controlling angina in patients with high heart rate and hypertension.

The rate of CT was higher in patients who underwent CA due to a positive
EST, which was frequently used in practice, but were not found to have
coronary artery disease. In addition, the CT angles were more severe
in patients with a positive EST (23). In the same study, the number of
tortuous bends higher in the group with ischaemic changes. Another
study based on the EST found that the rates of ST depression and the
changes in T wave were higher in patients with CT, and the objective
ischaemia findings correlated with the number of vessels affected by
the tortuosity (24). In our study, the DTS decreased as the number of
vessels affected by the tortuosity increased. Besides, the DTS was lower
in patients with LAD coronary artery involvement. The moderate-to-
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high risk group has higher number of vessels affected by tortuosity, LAD
coronary artery involvement, and proportion of sigma-shaped RCA.

Previous studies investigating the relationship between RCA morphology
and atherosclerosis found that atherosclerotic plaque formation was
more common in C-shaped RCA (10). The presence of C-shaped RCA has
been reported as an independent predictor of the severity and extent of
coronary artery disease (25). In support of these findings, the proportion
of flow-mediated dilatation in the brachial artery in individuals with
sigma-shaped RCA was better than that in those with C-shaped RCA (26).
Given that the sigma-shaped RCA is a special naming for the CT, the
protective effect of CT against atherosclerosis can be considered more
predominant. By contrast, because the DTS was lower in the exercise
tests of the CT group, endothelial dysfunction resulting from decreased
coronary flow after stress might be worse in this group. More studies
are needed to assess the relationship between CT and atherosclerotic
plaque formation.

The study involved a relatively small number of patients. Moreover,
because the number of high-risk patients based on the DTS was low (n=5),
this group could not be considered separately. More comprehensive
results could be obtained if myocardial perfusion scintigraphy was also
performed. Likewise, the effect of the tortuosity on the distal flow could
be evaluated more precisely if standard fractional flow reserve (FFR) was
also measured. However, the rigidity of the FFR wire and the presence
of CT could increase the likelihood of procedure-related complications
in these patients.

Conclusion

The presence of CT might be a reason for a visit to the clinic due to
recurrent angina. Controlling the risk factors in patients with positive
EST and CT might be an effective approach to control angina. Further
histopathological and molecular studies are needed to evaluate the
relationship between CT and atherosclerosis.
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ABSTRACT

0z

Introduction: Video head impuls test (VHIT) is used in the
diagnosis of vestibular dysfunction. There is no study conducted
on VHIT application and its results on children in our country.
Our study aimed to examine VHIT tests in children with normal
hearing function and to determine normal value ranges.

Methods: This study was made up of a total of 78 children
under 16 years of age with normal hearing function. All
children received vHIT and the values found were recorded.

Results: Of the 78 children participating in the study, 44 (56.4%)
were boys and 34 (43.6%) were girls. There was no significant
difference in the results of vHITs between the ages of 4-6,
7-9 and 10-12 in terms of mean left lateral, right lateral, left
anterior, right posterior, left posterior and right anterior values
(p>0.05 for each). However, in the analysis performed by
combining 4-12 age groups, there was a significant difference
between the ages of 4-12 and 12 years in terms of left posterior
mean values (p=0.012).

Conclusion: When the findings of our study and combined
reports were evaluated, it was observed that normal vestibulo-
ocular reflex gain values should be determined in the
paediatric population by the VHIT method. We consider that,
paediatricians may use the findings of our study as guide for
the evaluation of vestibular function in children. Extensive
studies are needed to ensure that the normal value ranges
reach a higher level of reliability.

Keywords: Child, vertigo, video head impuls test, VHIT,
vestibulo-ocular reflex

Amag: Video kafa itme testi (VHIT) vestibiler fonksiyon
bozuklugu tanisinda kullaniimaktadir. Ulkemizde cocuklar
tizerinde VHIT uygulamasi ve sonuclari ile ilgili bir calisma
henliz bulunmamaktadir. Calismamizda normal isitme
fonksiyonuna sahip ¢ocuklarda vHIT testlerinin irdelenmesi ve
normal deger araliklarinin belirlenmesi amaclanmistir.

Yontemler: Calismaya normal isitme fonksiyonuna sahip 16
yas alti olan toplam 78 cocuk dahil edilmistir. Tim c¢ocuklara
VHIT uygulanmis ve bulunan degerler kaydedilmistir.

Bulgular: Calismaya katilan cocuklarin 44’G (%56,4) erkek,
34’0 (%43,6) kiz idi. VHIT sonuclarinda 4-6, 7-9 ve 10-12 yas
gruplari arasinda ortalama sol lateral, sag lateral, sol anterior,
sag posterior, sol posterior ve sag anterior degerleri acilarindan
anlamli fark yoktu (her biri icin p>0,05). Ancak 4-12 yas gruplar
birlestirilerek yapilan analizde 4-12 yas ile 12 tzeri yas grubu
arasinda sol posterior ortalama degerleri acisindan anlamli
fark saptandi (p=0,012).

Sonug¢: Calismamiz bulgulari ile yayinlanmis raporlar
birlestirilerek degerlendirildiginde, pediatrik poptlasyonda
VHIT yontemi ile normal vestibiilo-okiler refleks kazang
degerlerinin belirlenmesi gerekliligi gortlmusttr. Calismamiz
bulgularinin pediatristlerce ¢ocuklarda vestibiiler fonksiyon
degerlendirilmesinde yol gosterici olabilecegi duistincesindeyiz.
Normal deger araliklarinin daha yuksek guvenilirlik
dizeyine ulasmasi icin daha genis calismalara gereksinim
bulunmaktadir.

Anahtar Kelimeler: Cocuk, vertigo, video kafa itme testi, VHIT,
vestibilo-okiiler refleks
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Introduction

Dizziness is known as the feeling or illusion that the person or his
environment is moving. Although the term vertigo is sometimes used
instead of just dizziness, vertigo is defined as a sendrom presenting with
several symptoms such as dizziness, nausea, vomiting and imbalance
together (1-4).

Vertigo is caused by disorders in the pathway or structures between
the vestibular nuclei of the brainstem and the vestibular apparatus in
the inner ear. The vestibular apparatus consists of three semicircular
canals (anterior, posterior and lateral), and two autolytic organs; utricle
and saccule. Semicircular canals perceive angular motion changes and
speed in all directions in the three-dimensional space, such as the
head’s rotation, bending and twisting motion. The utricle perceives
linear head movements in the horizontal plane more often, while the
saccule perceives linear head movements in the vertical plane mostly. In
this way, balance is created. Dysfunctions in these structures cause the
appearance of vertigo and/or an imbalance table (1,5-7).

Vestibulo-ocular reflex is a reflex that creates eye movements in response
to the rotating movements of the head for the image to be focused and
clarity. Semicircular canals detect changes in the head position and
transmit alerts that will allow the eyes to shift in the same direction
and opposite the head movement direction. In case of dysfunction, eye
movement, that is nystagmus arises that are not synchronised with the
change in head movement. Nystagmus is used in the diagnostic tests of
vertigo (1,5-7).

Video head impuls test (vHIT) has been developed in the diagnosis of
peripheral vertigo caused by disorders related to semicircular canals
(8). In previous methods, the eye movements in nystagmus, which were
received in response to sudden head push warnings in the clinical setting,
were interpreted subjectively by the staff performing the application.
However, in the vHIT method, using high resolution and fast shooting
cameras, eye movements that occur reflexively against sudden pushes
of the head in different planes can be measured objectively, clearly and
numerically. In addition, this method can be easily applied near the
patient (8-12).

The vHIT has been performed on adults for years, and normal ranges for
adults have been established (13,14). In recent years, the applicability
of this application on children has been investigated, and normal value
ranges have been tried to be determined for these age group (15,16).
However, there is no study conducted on vHIT application and its results
on children in Turkey. Our study aimed to examine VHIT in children with
normal hearing function, and to determine normal value ranges.

Methods

This was a retrospective study, approved by University of Health
Sciences Turkey, Istanbul Training and Research Hospital Ethical
Committee with the number of 2239 (date: 27.04.2020). Medical
records including audiovestibular test results were reviewed.
Informed consent was obtained from parents of all patients.

Patients

Atotal of 78 patients under 16 years of age with normal hearing function
and who had applied to our hospital’s Otorhinolaryngology clinic for
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control were included in the study. The patients were divided into four
groups as 4-6 years, 7-9 years, 10-12 years and over 12 years old (15).

Patients with a hearing or balance complaint or history, chronic disease,
with long-term drug use and those with a head injury were not included
in the study.

Tests

VHIT measurements were performed using the OTOsuite Vestibular
software (Software Version: 3.00 Build 1007, Otometrics) and high-
speed (250 Hz) infrared camera (EyeSee Cam™ system Interacoustics A/S,
Denmark ™) mounted on special glasses (Type-1085 ICS impulse).

In the evaluation of the lateral semicircular canals, the head position
was bent forward by 30 degrees, and head pushing movements were
applied to the right and left at angles of 15 degrees, with the back of
the jaw being fully grasped. In the vertical semicircular canals, the head
thrust movement was applied by rotating the head position 45 degrees
to the right or left in order to stimulate the vertical channels while the
children were asked to be looking at the target points on both sides.
At these stages, the test was completed by applying five head pushing
movements for each channel, and vestibulo-ocular reflex gain values of
six semicircular channels were determined.

Statistical Analysis

All statistical analyses in the study were done using SPSS 25.0 software
(IBM SPSS, Chicago, IL, USA). Descriptive data are presented as numbers
and percentages. In terms of categorical variables, comparisons
between groups were made using Pearson’s chi-square test and Fisher’s
Exact test. Whether the continuous variables are suitable for normal
distribution was confirmed using the Kolmogorov-Smirnov test. The
differences between the groups in terms of continuous variables were
performed using the Student’s t-test and the comparison of mean values
between multiple groups was done by variance analysis. The results
were evaluated within the 95% confidence interval and p<0.05 values
were considered significant. Bonferroni correction was made where
appropriate.

Results

Of the children participating in the study, 44 (56.4%) were boys and
34 (43.6%) were girls. Twelve (15.4) of the children were 4-6 years, 15
(19.2%) were 7-9 years, 16 (20.5%) were 10-12 years and 35 (44.9%) were
over 12 years old. Gender distributions were similar between the groups
(p=0.384) (Table 1).

Table 1. Sex distribution by age groups

Age groups (years) Male Female Total
4-6 5 7 12
7-9 10 5 15
10-12 11 5 16
>12 18 17 35
Total 44 34 78
p=0.384



There were no significant differences in the results of the vHITs among
the ages of 4-6, 7-9 and 10-12 in terms of mean left lateral, right lateral,
left anterior, right posterior, left posterior and right anterior values
(p>0.05 for each). However, in the analysis performed by combining the
4-12 age groups, a significant difference was found between the 4-12
age group and the above 12 age group in terms of left posterior mean
values (p=0.012) (Table 2). In Table 3, the mean =+ standard deviation
values for the 4-12 age range reported from different studies and the
present study are shown.

Discussion

VHIT is a method that provides objective data regarding the vestibulo-
ocular reflex. vHIT is the only method that can evaluate the anterior and
posterior semicircular canals individually in both ears. It was also stated
that the vHIT method was the most valuable method in the evaluation of
the horizontal canal vestibulo-ocular reflex (1,8,17). It has been reported
that the vHIT method is useful in differentiating central or peripheral
causes of acute vertigo syndrome, it can evaluate at physiological and
high frequencies, and it is being used more commonly in emergency
departments (1). In addition, it has been stated that this method can
be superior to other methods in terms of being a non-invasive method,
providing high accuracy data, not being affected by middle and outer
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ear problems, evaluating the ears and semicircular canals separately,
being easy and fast to apply and being applicable in children (1,5,8).

There are limited reports on the use of the vHIT in adults. In recent
years, studies on the usability of the VHIT in children have been started
(15-18,19). Ross and Helminski (19) reported that the re-applicability of
the vHIT method in the child population is good. Those researchers also
stated that the vHIT method provided reliable data in children, although
their sensitivity and specificity regarding vestibular disorder were not
high enough (19). Tozar et al. (16) found no significant difference in terms
of mean vestibulo-ocular reflex gain values measured using the VHIT
method in terms of the control group in children with otitis media and
dizziness. Those researchers stated that symptoms of otitis media and
dizziness did not result in the detection of vestibular disorders using the
VHIT method (16). Nassif et al. (20) also found no significant difference
in terms of the mean vestibulo-ocular reflex gain values measured using
the VHIT method between the children with cochlear implants and the
controls, but they stated that the number of patients was low. Zhou et
al. (21) found that the vHIT test performed with a head tilt angle below
100° may not show the loss of function in the semicircular canal in most
patients, and VHIT tests not exceeding the 150° angle may cause false
negative results. However, these researchers stated that the 150° head
angle could not be applied in children. Hiilse et al. (22) reported that the

Table 2. Comparison between age groups in terms of mean + standard deviation values of the vestibulo-ocular reflex gain obtained using
the video head impuls test

Lateral Anterior Posterior

Age groups n . . .

Left Right Left Right Left Right
4-6 12 0.93+0.08 1.01+£0.12 0.7910.13 0.88+0.1 0.83+0.1 0.73£0.09
7-9 15 0.91£0.06 0.95+0.08 0.851£0.15 0.79+0.14 0.79+0.12 0.7810.11
10-12 16 0.92+0.07 0.95%0.06 0.77£0.17 0.87£0.15 0.81£0.14 0.7£0.14
p* 0.654 0.214 0.387 0.182 0.772 0.235
4-12 43 0.92+0.07 0.97£0.09 0.8+0.15 0.84+0.14 0.81+0.12 0.74£0.12
>12 35 0.92+0.1 0.99+0.1 0.831£0.12 0.82+0.17 0.74+0.12 0.75%0.12
p** 0.819 0.199 0.409 0.48 0.012 0.706

One-Way ANOVA method has been used. *This is an analysis between 4-6, 7-9 and 10-12 age groups. ** This is an analysis made between 4-12 and 12 years old groups

Table 3. Comparison between age groups in terms of mean * standard deviation values of the vestibulo-ocular reflex gain obtained using
the video head impuls test

Lateral Anterior Posterior
Age groups n
Left Right Left Right Left Right
0.92+0.07 0.97£0.09 0.8£0.15 0.84%0.14 0.81£0.12 0.74%£0.12
Present study 43
(0.82-1.16) (0.84-1.33) (0.37-1.08) (0.58-1.1) (0.42-1.02) (0.54-1.1)
0.96%0.09 1.04£0.09 0.80 £ 0.11 0.90 £0.19 091 £0.14 0.83%0.09
Bachmann et al. (15) 30
(0.79-1.14) (0.87-1.23) (0.58-1.02) (0.53-1.27) (0.65-1.18) (0.65-1.01)
Tozar et al. (16)* 30 0.97 (0.73-1.35) 1.06+0.22 0.95 + 0.22 0.86 (0.71-1.26) 0.95+0.23 0.95 (0.87-1.35)
. 0.98+0.10 1.04£0.11
Kidd et al.**
(0.82-1.14) (0.85-1.21)

*Some data could not be reached, it covers the ages of 4-15. **Unpublished data; Kidd C, Byrd S, Riska K, Murnane O, Akin F. (2014) Intra-and inter-examiner reliability of the video head
impulse test. http://icsimpulse.com/blog/wp-content/uploads/Inter-Intra-Reliability-VA-Mountain-Home.pdf
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VHIT method was a sensitive and an effective test in children. Hamilton
et al. (18) stated that the vHIT method was very effective and useful
in determining the semicircular canal functions in children. These
researchers also added that this method had many advantages over the
gold standard rotary chair and caloric test methods. It was emphasised
that there is need to conduct studies on determining the normal values
of VHIT in children (17,18). These data show that although there are
some limitations in the implementation of the vHIT method in children,
it can be used to quantify semicircular canal functions in this population.

Tozar et al. (16) determined the normal values of the vestibulo-
ocular reflex gain for children using the vHIT method in their studies.
Bachmann et al. (15) also applied the vHIT method in children to
determine the normal values of the vestibulo-ocular reflex gain. The
researchers divided the participants into 4-6, 7-9 and 10-12 age groups,
and could not find any difference between the groups in terms of the
VHIT values. In our study, the vHIT method was used and vestibulo-
ocular reflex gain normal values were determined for healthy children
aged 4-12 years (Table 3). It is seen that the mean normal values of all
these studies are very close to each other. Similarly, it is observed that
the obtained minimum and maximum values are close to each other
between the studies. These findings show that the normal values of the
vestibulo-ocular reflex gain obtained for healthy children in our study
are reliable to be used by clinicians.

It has been shown that there may be differences in vestibulo-ocular
reflex gain values between children and adults (15). Bachmann et al.
(15) found that some vHIT values were significantly higher in the child
group in comparison to the adult groups included in the study. In our
study, it was observed that there was a significant difference between
the children groups and the group over the age of 12 in terms of the
left posterior vestibulo-ocular reflex value. These differences between
children and other groups indicate the need to establish a normal
vestibulo-ocular reflex gain value table for healthy children apart from
adults.

There were some limitations in our study. Considering the difficulty of
applying the VHIT test, children under the age of 4 were not included in
the study, in line with the recommendations of some previous studies
(15,17). In parallel, in our study, vHIT normal values for the paediatric
population between the ages of 4-12 were determined. Further
investigations on younger age groups needs to be conducted.

Conclusion

When the findings of our study and combined reports were evaluated,
it was observed that normal vestibulo-ocular reflex gain values should
be determined in the paediatric population using the vHIT method. We
consider that the findings of our study may be a guide for the evaluation
of the vestibular function in children by paediatricians. Extensive studies
are needed to ensure that the normal value ranges reach a higher level
of reliability.
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Comparison of the Haematological and Anaesthetic
Complications of Multiple Pregnancy Cases

Cogul Gebelik Olgularinin Hematolojik ve Anestezik Komplikasyonlarinin

Karsilastiriimasi
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ABSTRACT

0z

Introduction: The frequency of caesarean delivery is increasing
worldwide. Nowadays, multiple pregnancy rates are increasing
significantly due to the prevalence of assisted reproductive
techniques. The purpose of this retrospective study is to
compare the haematological and anaesthesia complications of
multiple and singleton pregnancies and to increase awareness
among anaesthesiologists and obstetricians of complications
that may occur during and after a caesarean section in multiple
pregnancies.

Methods: Our study was carried out by retrospectively
searching the anaesthesia forms and files of the American
Society of Anesthesiology 1-2 group of patients, who underwent
caesarean sections between January 2019 and January 2020
at the University of Health Sciences Turkey, istanbul Training
and Research Hospital Gynecology and Obstetrics Clinic. The
cases were then divided into multiple (n=50) and singleton
(n=63) pregnancies, and the haematological and anaesthesia
complications were compared between the two groups.

Results: No statistically significant difference was found
between the age, pre- and postoperative haematocrit
(Hct) values, and Hct differences between singleton and
twin pregnancies (p>0.05). The rate of bradycardia in twin
pregnancies was found to be significantly lower than that in
singleton pregnancies (p<0.05). There was no statistically
significant difference in nausea-vomiting and hypotension
rates between twin and singleton pregnancies (p=0.26).

Conclusion: Knowledge about complications associated
with anaesthesia in patients with multiple pregnancies
delivering by caesarean section in the world and our country
is still insufficient. Based on our data, we recommend that
anaesthesiologistsand obstetricians work asa team and prepare
for the operation in a planned approach, considering the
hemodynamic changes occurring owing to twin pregnancies.

Keywords:  Multiple  pregnancy,
hypotension, bradycardia, haematocrit

spinal  anaesthesia,

Amag: Sezaryen dogum sikhigl diinya capinda giderek
artmaktadir. Gunumizde, yardimc treme tekniklerinin
yayginhgindan dolayr cogul gebelik oranlari énemli olctide
artmaktadir. Bu retrospektif ¢alismanin amaci ¢ogul ve tekil
gebeliklerde hematoloji ve anestezi komplikasyonlarini
retrospektif olarak karsilastirmak ve anestezi ve kadin dogum
hekimlerinin ikiz gebeliklerde sezaryen sirasi ve sonrasinda
olusabilecek komplikasyonlari ile ilgili farkindaliklarini
artirmaktir.

Yontemler: Calismamiz Saglik Bilimleri Universitesi, istanbul
Egitim ve Arastirma Hastanesi Kadin Hastaliklari ve Dogum
Klinigi'nde, Ocak 2019 ve Ocak 2020 tarihleri arasinda 18-45
yas arasi sezaryen operasyonu yapilan Amerikan Anesteziyoloji
Dernegi 1-2 grubuna giren hastalarin anestezi formlar ve
dosyalari retrospektif taranarak gerceklestirilmistir. Olgular
daha sonra cogul (n=50) ve tekil (n=63) gebelik olarak ikiye
ayrilarakgruplararasihematolojik ve anestezi komplikasyonlari
karsilastiriimistir.

Bulgular: Tekiz ve ikiz gebeliklerde yas, operasyon oncesi
ve sonrasi hematokrit (Hct) degerleri, Hct farklari arasinda
istatistiksel anlamh fark bulunamamistir (p>0,05). ikiz
gebeliklerde bradikardi orani tekiz gebeliklere gore istatistik
anlamh olarak diisiik bulunmustur (p<0,05). ikiz ve tekiz
gebeliklerde bulanti-kusma ve hipotansiyon oranlari arasinda
fark bulunmamistir (p=0,26).

Sonug: Turkiye'de ve diinyada sezaryen ile dogum yapilan cogul
gebelik hastalarinda anestezi ile iliskili komplikasyon goriilme
sikhgr ile ilgili calismalar halen yetersizdir. Verilerimizden yola
cikarak anestezi ve kadin dogum doktorlarinin ekip olarak
calismasi ve ikiz gebeliklere bagli hemodinamik degisiklikleri
goz ontinde bulundurarak planh ve hazir bir sekilde operasyon
hazirligi yapmalarini 6nermekteyiz.

Anahtar Kelimeler: Cogul gebelik, spinal anestezi,
hipotansiyon, bradikardi, hematokrit
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Introduction

The frequency of cesarean delivery is steadily increasing worldwide (1).
Although cesarean section has become very safe over the years, it is still
associated with high maternal and perinatal mortality and morbidity
rates (2).

Selection of anesthesia method in cesarean section is determined
according to the urgency of the procedure, the patient’s current
systemic problems, the request of the patient and the surgeon, and the
experience of the anesthesiologist (3). In recent years, especially regional
techniques have been used. Regional anesthesia has the advantages of
patient comfort, the mother is awake and sees the baby at the time of
birth, the fetus is not exposed to inhalation and intravenous anesthetics,
and allows pain control after surgery. General anesthesia creates less
hypotension and better cardiovascular stability by providing airway
and respiratory safety with rapid induction in emergency procedures.
However, it should be kept in mind that complications such as aspiration
of gastric contents, failure of intubation, maternal hyperventilation,
neonatal depression and bleeding due to uterine atony may occur
during general anesthesia (4,5).

Nowadays, multiple pregnancy rates are increasing significantly due
to the prevalence of assisted reproductive techniques. Since the
physiological changes resulting from multiple pregnancies are different
from singleton pregnancy, they are considered high-risk pregnancies.
Some complications may occur in the prenatal period due to the increase
in preterm delivery and the increase in the rate of maternal beta
agonist use. Drugs used in multiple pregnancies may cause maternal
tachycardia, hypokalemia and pulmonary edema. Multiple pregnancies
increase the rate of cesarean delivery and intraoperative complications
such as postpartum hemorrhage and hysterectomy.

Regional anesthesia, which is also preferred in twin pregnancies, may
lead to more maternal hypotension, which may result from aortocaval
compression, especially when compared to singleton pregnancy.
However, some patients who have contraindications for regional
anesthesia such as thrombocytopenia, coagulopathy or pulmonary
edema may cause anesthesiologists to prefer general anesthesia for
these patients.

Maternal risk factors are also high in multiple pregnancies. Anesthesia
planning should be done earlier and in a planned manner in multiple
pregnancies.

The aim of this retrospective study is to compare the hematology
and anesthesia complications in multiple and singleton pregnancies
retrospectively and to increase the awareness of anesthesiologists and
obstetricians about the complications that may occur during and after
cesarean section in twin pregnancies.

Methods

Our study was carried out by retrospectively scanning the anesthesia
forms and files of patients in the American Society of Anesthesiology
(ASA) 1-2 group who underwent cesarean section between January 2019
and January 2020 at the University of Health Sciences Turkey, istanbul
Training and Research Hospital Gynecology and Obstetrics Clinic.
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The cases were then divided into two groups as multiple (n=50) and
singleton (n=63) pregnancies, and the hematological and anesthetic
complications were compared between the groups.

Patient’s age, gestational week, chorioosinity if twin pregnancy,
emergency or elective, anesthesia method applied, whether oxytocin
and transamine was administered, whether atony was performed,
whether blood products were needed, whether there was a decrease
in preoperative postop hemogram values, complications in the mother
(hypotension, the development of bradycardia, bleeding, nausea-
vomiting) has been recorded.

Exclusion criteria; ASA 3-4 patients.

In both groups, 1.5 mL/kg of crystalloid fluid was first administered in
addition to colloid fluid in hypotension (mean arterial blood pressure
below 60 mmHg) following anesthesia. Ephedrine hydrochloride (5-10
mg; IV) was administered in case of persistence of hypotension.

Patients with bradycardia (heart rate falling below 50 beats per minute)
were administered 0.5 mg atropine sulphate IV.

Statistical Analysis

In the evaluation of the data, besides descriptive statistical methods
(mean, standard deviation), Student t-test was used by considering
normal distribution in comparison of the groups. Chi-square test was
used to determine the statistical significance among the groups with
bradycardia, nausea-vomiting and hypotension. Significance levels were
determined by finding p-values suitable for these tests. P<0.05 was
considered significant.

Our study has the permission of the University of Health Sciences Turkey,
istanbul Training and Research Hospital Ethics Committee (decision
no: 2175, date: 07.02.2020). Since our study was retrospective, written
consent could not be obtained from the patients.

Results

As shown in Table 1, no statistically significant difference was found
between age, haematocrit (Hct) values before and after surgery and Hct
differences in singleton and twin pregnancies (p>0.05). Pregnancy week
of twin pregnancies was found to be statistically significantly lower than
singleton pregnancies (p<0.05).

As shown in Table 2, the bradycardia rate in twin pregnancies was
found to be statistically significantly lower compared to singleton
pregnancies (p<0.05). There was no difference between the rate of
nausea and vomiting in twin and singleton pregnancies (p=0.9). There
was no difference between the rate of hypotension in twin and singleton
pregnancies (p=0.26). ASA 2 twin pregnancy rate was statistically
significantly higher than ASA 2 singleton pregnancies (p<0.05). No
statistically significant difference was found between the two groups
in the rates of emergency, elective cesarean section and regional, and
general anesthesia.

Differences in Hct before and after surgery in monochorionic twin
pregnancy (n=7), dichorionic twin pregnancy (n=43) patients are 4.24
g/dL and 3.84 g/dL, respectively. No difference was found between Hct
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differences before and after surgery in monochorionic and dichorionic
twin pregnancies (p=0.24). In twin pregnancies, the proportion of
patients given additional oxytocic agent was found to be 50%. In
singleton pregnancies, the proportion of patients given additional
oxytocic agent was 23%.

Discussion

Studies on the differences in hemodynamic changes during cesarean
between twin and singleton pregnancies are insufficient. In our
study, as shown in Table 1, no difference was found between pre-
and postoperative Hct rates in twin and singleton pregnancies.
Hyperdynamic circulation is more in twin pregnancies than in singleton
pregnancies. Left ventricular systolic function and mean arterial pressure
in twin pregnancies are affected more than singleton pregnancies after
the 20™ week (6). In many studies, high maternal cardiac output and
low peripheral resistance have been shown in twin pregnancies (7).
However, high blood loss is correlated with no difference in expected
twin pregnancy, high hemodynamic parameters at the beginning of
twin pregnancy reach their lowest level in the middle of pregnancy, and
then being equivalent to a single pregnancy (8). This hypothesis was
supported by the fact that maternal hemodynamic parameters were
found equivalent for each singleton and twin pregnancies during and
immediately after cesarean in the study conducted by Lavie et al. (8).

Emergency cesarean brings the risk of blood transfusion. In our study,
67% of single pregnancies and 70% of twin pregnancies were caesarean
sections in emergency conditions. In the study conducted by Kolas et
al. (9), the prevalence of excessive blood loss differed between elective

Table 1. General data of caesarean section patients

Single pregnancy (n=63)

Age (year) 27.8
Preoperation Hct (g/dL) 33.9
Postoperation Hct (g/dL) 293
Hct difference (g/dL) 5.3

Pregnancy week 38.1

(2.1%) and emergency (3.3%) cesarean deliveries. While maternal factors,
chronic maternal diseases, conditions related to pregnancy and birth,
placenta previa and transverse arrival are risk factors for blood loss in
elective operations, placenta previa, placental abruption, intervention
to full cervical dilatation and high body mass index were risk factors for
blood loss in emergency operations. Although the rate of emergency
cesarean section is higher in twin pregnancies, we think that no
statistically significant difference can be detected under favour of the
early and planned obstetric approach.

In a study conducted by Blickstein et al. (10), hemoglobin values in the
first and second trimester were found to be low in twin pregnancies,
no difference was found between hemoglobin values in single and
twin pregnancies during the third trimester. In our study, there was no
statistically significant difference between age, Hct values before and
after surgery and Hct differences in single and twin pregnancies (Table
1). In our study, we believe that the reason for the high rate of use of
additional oxytoxic agents in twin pregnancies is increased obstetric
complications such as premature birth, placenta previa and detachment
placenta.

The most common obstetric complication associated with twin
pregnancies is preterm birth. In the literature, this rate has been
reported at 50% and is 12 times higher than single pregnancies (11). In
our study, similarly, the week of pregnancy of twin pregnancies is lower
than that of single pregnancies. Mikami et al. (12) also found that the
week of pregnancy at birth in the twin pregnancy group was statistically
significantly lower than in the single pregnancy group.

Twin pregnancy (n=50) p

30 0.20
32.7 0.21
28.8 0.18
3.83 0.18
343 <0.05

No statistically significant differences were found between age, Hct values before and after surgery and Hct differences in single and twin pregnancies (p>0.05). Pregnancy week of twin

pregnancies is statistically significantly lower than single pregnancies (p<0.05). Hct: Hematocrit

Table 2. Anesthesia data of caesarean section patients

Single pregnancy
(n=63) (%)

ASA 1 18 (28%)
ASA 2 45 (72%)
Emergency caesarean section 42 (67%)
Elective caesarean section 21 (33%)
Regional anesthesia 51 (80%)
General anesthesia 12 (28%)
Nausea-vomiting 30 (47%)
Hypotension 42 (66%)
Bradycardia 32 (50%)

Twin pregnancy

(n=50) (%) b

8 (16%) >0.05
42 (84%) >0.05
35 (70%) >0.05
15 (30%) >0.05
43 (86%) >0.05
7 (14%) >0.05
25 (50%) >0.05
30 (60%) >0.05
7 (14%) >0.05

In twin pregnancies, ASA 2 score was statistically significantly higher than single pregnancies and bradycardia rate was statistically significantly lower than single pregnancies (p<0.05),

ASA: American Society of Anesthesiology
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Although spinal anesthesia is generally accepted as safer and
appropriate in multiple pregnancies (13), they are more prone to severe
hypotension than patients with singleton pregnancy in the literature
(14,15). In our study, contrary to the literature, no difference was found
between the rate of hypotension in twin and singleton pregnancies
(Table 2). Although it seems surprising that our results differ from the
literature, in fact, there are very few data supporting the severity of
hypotension in multiple pregnancies when the literature is searched.
Although Jawan et al. (16) found more cephalic spinal anesthesia
spread in twin pregnancies; they found the incidence of hypotension
similar to that of singleton pregnancies. Similar to our study, Ngan
Kee et als (17) study revealed that there was no difference between
single and multiple pregnancies in terms of hypotension, vasopressor
need, nausea and vomiting in cesarean deliveries undergoing spinal
anesthesia. They concluded that although aortocaval compression is
higher in multiple pregnancies, its effect may decrease as the blood
volume and cardiac output are increased more, and there is no potential
for more hypotension development in multiple pregnancies compared
to singleton pregnancies (17). In a study conducted by Behforouz et al.
(18), epidural anesthesia was applied to 2 quadruplet, 19 triplet and
31 singleton pregnancies, and the incidence of developing hypotension
was found to be similar in singleton and multiple pregnancies. It was
observed that the need for Ringer’s lactate and total dose of ephedrine
was higher in singleton pregnancies with the initiation of the block. This
is due to the decreased risk of hypotension due to the increase in blood
volume and cardiac output more in multiple pregnancies than singleton
pregnancies.

In our study, the rate of bradycardia was found to be statistically high in
singleton pregnancies (Figure 1). Bradycardia is caused by sympathetic
blockade. The blockade of cardiovascular fibers from T1 to T4 is part of
the bradycardia trigger mechanism. In parallel with our results, Pereira
et al. (19) found that the rate of development of sinus bradycardia was
higher in ASA 1 patients. We think that this can be explained by the
high rate of ASA 2 twin pregnancy patients in our study. Since there was
no statistically significant difference in the rates of hypotension of our
patients, there was no statistically significant difference in the rate of
nausea-vomiting between the groups, as expected.

Bradycardia rates in twin and single pregnancies

| |
30 | | “
| |
| |

Twin pregnancy

Single pregnancy

M Has bradycardia I No bradycardia

Figure 1. Bradycardia rates in twin and singleton pregnancies

A statistically significant difference was found between bradycardia rates in
twin and single pregnancies (p<0.05).
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Conclusion

In cesarean sections, spinal anesthesia is the preferred anesthesia
technique due to its rapid onset of action, reliability, superior
postoperative pain control and lower mortality rates when compared
with general anesthesia. However, it is predicted that the most
important complication is maternal hypotension, which may result
from more aortocaval compression in multiple pregnancies, especially
when compared with singleton pregnancies.

In Turkey and around the world, studies on the incidence of
complications associated with anesthesia in patients with multiple
pregnancies delivered by cesarean section are still insufficient. In
our study, we identified the complications that may arise from
postpartum anesthesia techniques. Based on our data, we recommend
that anesthesiologists and obstetricians work as a team and prepare
for the operation in a planned and ready manner, considering the
hemodynamic changes due to twin pregnancies.
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ABSTRACT

0z

Introduction: To evaluate the effect of maternal postpartum
depression (PPD) and anxiety disorder (AD) during the postnatal
first year on infant development at 12 months.

Methods: This prospective study was conducted at the well
child follow-up clinic. A total of 113 mother-infant pairs
were included in the study. In the postnatal first month, face-
to-face interviews were conducted with mothers in order to
complete the questionnaire. At the end of postnatal 1, 3,
6 and 12 months, the Edinburgh Postpartum Depression
scale (EPDS) and Beck Anxiety scale (BAS) were administered
to mothers. Those who scored >13 points in EPDS and/or >8
in BAS underwent psychiatric interviews and the structured
clinical interview for the DSM-IV scale was performed. Infant
development was evaluated at 12 months using the Denver-I|
Developmental Screening test and Guide for Monitoring Child
Development.

Results: The study was completed with 91 mother-infant pairs.
Among the mothers, 23.1% (n=21) had a personal history of
psychiatric disorder while 15.4% (n=14) had a family history
of psychiatric disorders. The prevalence of PPD and AD was
determined to be 10.9% and 25.2%, respectively. We found that
the children of mothers with PPD had a higher prevalence
of developmental delay in the domain of play at 12 months
(p=0.048), while the children of mothers with AD had a higher
prevalence of developmental delay in the domain of relating
(p=0.049).

Conclusion: PPD and AD affect not only mothers but also
their children. Physicians conducting paediatric follow-up
should evaluate maternal mental health and refer mothers for
professional help if necessary.

Keywords: Postpartum depression, anxiety disorder, child
development, perinatal mental disorders

Amag: Dogum sonrasi ilk yilda annelerin postpartum
depresyon (PPD) ve anksiyete bozuklugunun (AB) ¢ocugun 12.
aydaki gelisimi tizerine etkisini degerlendirmektir.

Yontemler: Bu prospektif calisma saglam cocuk izlem
polikliniginde yapildi. Yiiz on {¢ anne-cocuk ikilisi calismaya
katildi. Dogum sonrasi birinci ay sonunda annelerle yiiz yiize
kisisel bilgi anket formu dolduruldu. Postnatal 1., 3., 6. ve 12.
ay sonunda annelere Edinburg Postpartum Depresyon olcegi
(EPDO) ve Beck Anksiyete 6lcegi (BAO) verildi. EPDO puani >13
ve/veya BAO puani >8 olanlarla psikiyatrik goriisme yapildi ve
Ruhsal Bozukluklarin Tanisal ve Sayimsal El Kitabi'na (DSM-1V)
dayali yapilandinimis psikiyatrik gorisme olcegi uyguland.
Cocuklarin gelisimi duzeltilmis 12. ay sonunda Denver-lI
Gelisimsel Tarama testi ve Gelisimi izleme ve Destekleme
Rehberi ile degerlendirildi.

Bulgular: Calisma birinci yil sonunda diizenli takipleri yapilan
91 anne-bebek ikilisiyle tamamlandi. Annelerin %23,1'inin
(n=21) o6z gecmisinde, %15,4'inin (n=14) soy ge¢cmisinde
psikiyatrik hastalik oyktsu vardi. PPD sikligi %10,9 ve AB sikligi
%25,2 olarak saptandi. PPD’li annelerin ¢ocuklarinin 12. ay
oyun alanindaki gelisimlerinin (p=0,048), AB olan annelerin
cocuklarinin ise iliski alanindaki gelisimlerinin (p=0,049)
gecikmeli olma sikligi digerlerine gore daha fazlaydi.

Sonu¢: PPD ve AB sadece anneleri degil ayni zamanda
cocuklarini da etkileyen bir durumdur. Bu nedenle cocuk
saghgl izlemi yapan hekimler, cocuklarin takibini yaparken
annelerin ruhsal durumunu degerlendirmeli ve gerekirse
uzman destegine yonlendirmelidir.

Anahtar Kelimeler: Postpartum depresyon, anksiyete
bozuklugu, cocuk gelisimi, perinatal zihinsel bozukluklar

Address for Correspondence/Yazisma Adresi: Gizem Kara Elitok MD, University of Health Sciences Turkey,
Sisli Hamidiye Etfal Training and Research Hospital, Clinic of Pediatrics, istanbul, Turkey

Phone: +90 212 338 63 00 E-mail: drgizemkara@gmail.com ORCID ID: orcid.org/0000-0001-5760-5009

Cite this article as/Atif: Kara Elitok G, Bulbul L, Celik Erden S, Besirli A, Bulbl A. Effect of Postpartum
Depression and Anxiety on Infant Development at 12 Months: A One-year Follow-up Study.

istanbul Med J 2020; 21(6): 423-429.

©Copyright 2020 by the University of Health Sciences Turkey, Istanbul Training and Research Hospital/istanbul Medical Journal published by Galenos Publishing House.
©Telif Hakki 2020 Saglik Bilimleri Universitesi istanbul Egitim ve Arastirma Hastanesi/istanbul Tip Dergisi, Galenos Yayinevi tarafindan basilmistir.

Received/Gelis Tarihi: 08.04.2020
Accepted/Kabul Tarihi: 31.08.2020

423


https://orcid.org/0000-0001-5760-5009
https://orcid.org/0000-0002-9201-8907
https://orcid.org/0000-0003-4402-8243
https://orcid.org/0000-0001-6550-7353
https://orcid.org/0000-0002-3510-3056

istanbul Med | 2020; 21(6): 423-429

Introduction

Pregnancy and the postpartum period constitute a high-risk stage in
women’s lives in terms of developing mental disorders (1). Postpartum
depression (PPD) is a common complication of pregnancy with a
reported prevalence in western societies of 10%-15% and in Turkey of
15.4%-51.3% (2,3). It is defined as a depression attack occurring within 4
weeks after birth (4). Studies have reported that this period may last for
up to one year (3).

Postnatal anxiety disorders (AD) are more common than depression (5).
They may occur alone or in combination with PPD (6). It has also been
reported that mothers with PPD have a higher possibility of developing
AD in the postnatal period (6,7).

Parental mental health has a significant impact on infant development
(1). Particularly, it was reported that chronic PPD disrupted mother-child
interactions and led to cognitive, social, emotional and behavioural
problems in children (1,8,9). However, due to varied sociocultural
structures across different societies, maternal mental disorders may
have different effects on children. Although many studies have been
conducted in Turkey to investigate the prevalence of PPD and related
factors, only few studies have evaluated the effect of PPD on infant
development (3,4,10).

Therefore, this study aimed to evaluate the effect of PPD and AD on
infant development at 12 months in Turkey.

Methods

This prospective cohort study was conducted at Sisli Hamidiye Etfal
Training and Research Hospital between September 2015 and December
2016. The participants were informed about the study, and their oral
and written consents were obtained. A total of 113 mothers who
accepted to participate were included. Approval was obtained from the
Ethics Committee of Sisli Hamidiye Etfal Training and Research Hospital
(decision no: 536, date: 04.08.2015).

In the aforementioned hospital, the follow-up of children begins at the
well child follow-up clinic at the end of the first postnatal month and
continues periodically until the age of six years, assessing the growth
and development of infants and providing recommendations to families
in order to support such growth and development.

Mothers who applied to the well child clinic between 15 September
2015 and 31 December 2015 with infants chronologically at postnatal
one month, and who did not fulfil the exclusion criteria were randomly
invited to the study. One of the researchers conducted a face-to-face
interview with each participating mother in order to complete the
personal information questionnaire developed for this study.

This questionnaire was developed by two paediatricians and one
psychiatrist using the current studies in the literature. The questionnaire
consisted of a total of 44 questions including maternal sociodemographic
characteristics (age, education, socio-economic status, number of live
births, etc), PPD risk factors (maternal personal history of psychiatric
disorder, whether the pregnancy was planned or not, relationship
with spouse, etc) and information about birth and the infant (gender,
gestation week, birth weight, mode of delivery, etc).
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After completing the personal information questionnaire, the mothers
were handed the Edinburgh Postpartum Depression scale (EPDS) and
Beck Anxiety scale (BAS) to be completed in order to screen for PPD and
anxiety. The completed scales were cross-checked by the researcher
upon submission in order to have the blank questions completed.

The EPDS and BAS were performed on the mothers at the end of postnatal
1, 3, 6 and 12 months of their infants. In each of these four screenings,
an EPDS score of >13 and a BAS score of >8 were considered as the
risk group and psychiatric examinations of the mothers falling into this
group were planned for diagnosis. The mothers were evaluated by the
same two psychiatrists in the study team with a focus on depression
and AD. For diagnostic evaluation, structured interviews based on the
Diagnostic and Statistical Manual of Mental Disorders (DSM-IV) were
conducted. The Structured Clinical Interview for DSM-IV (SCID-I) scale
was performed. For those mothers who were diagnosed with PPD and/
or anxiety in SCID-1, a follow-up process was initiated by the psychiatrist
researchers.

The Denver-1l Developmental Screening test and the Guide for
Monitoring Child Development (GMCD) were administered in order to
assess the infants’ development at the end of the corrected 12 months.
We determined whether the infants’ development was age appropriate
and if not, which domains were delayed. The assessments were
conducted by the same researcher.

Exclusion Criteria

Mothers with native language other than Turkish, illiterate mothers,
with physical disorders complicating child care, infants with congenital
anomalies, risky birth history (infants born at gestation week <35,
perinatal asphyxia or neonatal resuscitation) or infants hospitalized in
the neonatal intensive care within the first one month were excluded
from the study.

Scales Used in the Assessment of Maternal Depression and Anxiety

The EPDS: It is the most common self-reported scale used for screening
depression in the postpartum period, which is a four-point Likert-type
scale consisting of a total of ten questions. The lowest possible score
is zero and the highest is 30. The Turkish adaptation was made by
Engindeniz et al. (11) with a cut-off score of >13.

The BAS: It is a Likert-type self-assessment scale with 21 symptom
categories each having 4 choices. Each item is worth 0 to 3 points
evaluated as follows: 8-15 points: Mild anxiety, 16-25 points: Moderate
anxiety, 26-63 points: Severe anxiety. The Turkish validity and reliability
were conducted by Ulusoy et al. (12).

The Structured Clinical Interview Scale - The Clinician Version for
DSM-IV Axis | Diagnoses: It is a clinical interview structured by First et
al. (13) for DSM-IV Axis | disorders. The Turkish validity and reliability
have been completed (14).

Scales Used in the Assessment of Infant Development

The Denver-ll Developmental Screening Test: It is a screening test used
for assessing the development of children aged 0 to 72 months. The test
form consists of four sections devoted to the developmental domains



of personal-social, language, fine motor and gross motor skills. It was
adapted and standardised into Turkish by Yalaz et al. (15).

The GMCD: It is a guide developed to prevent developmental problems
and to direct the respective process towards early diagnosis and
interventions. It is performed on children aged 0 to 42 months enabling
the assessment and monitoring of the developmental domains of
expressive and receptive language, gross and fine motor skills, play,
relating and self-help. It was developed, internationally standardised
and verified by Ozturk Ertem et al. (16). It is one of the few tools that
possess adequate psychometric and feasibility criteria for use in low-
and middle-income countries (17).

Statistical Analysis

SPSS 16.0 for Windows programme was used for statistical analysis.
Descriptive statistics were expressed as counts and percentages for
categorical variables. Rate comparisons were performed using the chi-
square analysis in independent groups. The statistical alpha significance
level was taken as p<0.05.

Results

The study was initiated with 113 mother-infant pairs, and completed
at the end of the first year with 91 mother-infant pairs under regular
follow-up. The study flow chart is shown in Figure 1. The maternal mean
age was 30.5%5.7 years and the maternal mean duration of education
was 10.6+4.9 years. Among the participants, 15.4% (n=14) had a family
history of psychiatric disorder. In addition, 23.1% (n=21) of the mothers
reported a personal history of psychiatric problem, whereas 4.4% (n=4)
reported a psychiatric problem experiences in the previous pregnancy.
The sociodemographic data of the participants is shown in Table 1.

During the one-year follow-up period, 48 mothers (52.7%) scored high in
the screening tests performed for PPD and anxiety, and were classified
as the risk group. Fifteen of the mothers in the risk group were not
diagnosed with any disorder and were classified as the healthy group
along with those mothers who scored low in the scales, altogether
making 58 mothers (63.7%) not diagnosed by SCID-I. Also, 33 of the
participating mothers (36.3%) were diagnosed by SCID-I, namely 10
(10.9%) were diagnosed with PPD and 23 (25.2%) were diagnosed with
AD (Figure 1).

According to the DENVER test, no differences were detected in the
development at 12 months of the children whose mothers had PPD, AD
or no disorders in the domains of personal-social, language, fine and
gross motor skills (p=0.224, p=0.677, p=0.389, p=0.519, respectively).
The DENVER test results are shown in Table 2.

According to the GMCD, no differences were detected in the development
at 12 months of the children whose mothers had PPD, AD or no disorders
in the domains of expressive language, receptive language, motor skills
and self-help (p=0.710, p=0.220, p=0.401, p=0.647, respectively). On
the other hand, differences were found in the development at 12 months
of children whose mothers were in these three groups in terms of the
play and relating domains. In the group of mothers with PPD, there were
more children who had developmental delay in the domain of play
(p=0.048). Among the children of mothers with AD, there were more
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children with delayed development in the domain of relating (p=0.049).
These children’s development at 12 months assessed according to the
GMCD is shown in Table 3.

Discussion

In this study, the prevalence of maternal PPD and anxiety was 10.9%
and 25.2%, respectively. These rates were similar to those of the previous
studies. It is estimated that in low-and middle-income countries,
perinatal mental disorders, predominantly consisting of PPD and
anxiety, are observed in one sixth of pregnant women and one fifth of
women in the postnatal period (9). In a study conducted in Pakistan,
the prevalence of PPD was reported as 24%-56% in women (18). On
the other hand, in a study conducted among Pakistani women living

Table 1. Distribution of the sociodemographic data of the
participants

Mean = standard deviation

Maternal age, years 30.51£5.7
Maternal duration of education, years 10.6+4.9
Monthly income, Turkish lira 3.018%2.725
Number of living children, n 2%
Infant’s gestation week 38.211.6
Infant’s birth weight, kg 3,156%1,656
n, %
Sex
Male 41 (45.1)
Female 50 (54.9)
Maternal employment status
Employed 28 (30.8)
Housewife 63 (69.2)
Family type
Nuclear 72 (791
Extended 19 (20.9)
Family history of psychiatric disorder
Yes 14 (15.4)
No 77 (84.6)
Personal history of psychiatric disorder
Yes 21(23.1)
No 70 (76.9)
Maternal history of psychiatric problem in previous pregnancy
Yes 4(4.4)
No 87 (95.6)
Relationship with spouse
Good 71 (78)
Mediocre 18 (19.8)
Bad 2(2.2)
Was the pregnancy planned?
Yes 61 (67)
No 30 (33)

*: Median value provided for the number of living children
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Mother-infant pairs participating

at the end of 1 month

n=113

Switched to follow-up at family
health center n=11

No regular attendance in follow-up
» n=4

Unable to continue with follow-up
due to mother’s disease n=3

Unable to continue with follow-up
due to infant’s hospitalization n=2

Family moved out of town n=2

Mother-infant pairs continuing
with regular follow up at the end
of 12 months n=91

»>

Risk group mothers with high scores

in screen tests

EPDS >13 and/or BAS >8

»

Those diagnosed by

SCID

n=33

<

Those not diagnosed

by SCID

n=15

Postpartum depression n:10

Anxiety disorder

Figure 1. Study flow chart

4

Non-risk group mothers with no high
scores in screen tests

EPDS <13 and/or BAS <8

n=43

EPDS: Edinburgh Postpartum Depression scale, BAS: Beck Anxiety scale, SCID: The structured clinical interview for DSM-IV

Table 2. Effect of postpartum depression and anxiety on infant development at 12 months DENVER results

DENVER
developmental domains
. Pass
Personal-social -
Fail
Pass
Language )
Fail
. Pass
Fine motor .
Fail
Pass
Gross motor )
Fail

SCID: The structured clinical interview for DSM-IV
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Postpartum depression
n=10

10

0

- v = Vv o

Anxiety disorder Those not diagnosed by SCID
n=23 n=58

22 58

1 0

22 57

1 1

23 55

0 3

21 56

2 2

0.224

0.677

0.389

0.519
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Table 3. Effect of postpartum depression and anxiety on infant development at 12 months GMCD results

cu P
developmental domains n=10
Expressive language Age appropriate 8
Delayed 2
Receptive language Age appropriate 8
Delayed 2
Gross- fine motor skills Age appropriate 8
Delayed 2
Relating Age appropriate 10
Delayed 0
Play Age appropriate 6
Delayed 4
Self-help Age appropriate 9
Delayed 1

Anxiety disorder Those not diagnosed by SCID

n=23 n=58
16 45

0.710
7 13
20 55

0.220
3 3
21 54

0.401
2 4
21 58

0.049
2 0
18 52

0.048
5 6
22 56

0.647
1 2

GMCD: Guide for monitoring child development, SCID: The structured clinical interview for DSM-IV

in England, the PPD prevalence was determined as approximately 17%
(19). In Egypt, the rate of depression and/or anxiety in the postnatal
period was reported as 32.8% (7). In Canada, this rate was found to be
17% for anxiety and 4.8% for depression (20). The studies conducted in
Turkey report various results depending on the cultural characteristics
of the region of study, the postnatal timing of the study and the method
used (3,4). The number of studies based on SCID are limited, and PPD
prevalence has been determined as 6.3%-16.8% (21,22).

In the present study, we found that the prevalence of developmental
delay at 12 months in the domain of play was higher in the children of
mothers with PPD compared to those without depression. Regarding
the children of mothers with AD, it was observed that the prevalence
of developmental delay at 12 months in the domain of relating was
higher. This may be due to the fact that such mothers may be unable
to spare time to playing with their children or to provide the stimulants
appropriate to support their children’s development and the challenges
in mother-child interaction. In a study on this matter, it was determined
that mothers suffering from depression were less likely play to with
their babies, show picture books or talk to them compared to mothers
without depression (23).

In this study, we did not find any differences in the development at 12
months of the children whose mothers had PPD, AD or no disorders in
terms of the domains of expressive language, receptive language, gross
motor skills, fine motor skills and self-help. There are many studies in
this regard in the literature; however, only one study was previously
conducted in Turkey regarding this matter. In a study analysing the
effect of PPD on breastfeeding and infant development, Salgin et al.
(10) performed the EDB scale to 100 mothers three times in the first six
months. However, at the end of 15 months, only 55 infants could be
reached to perform the DENVER test. There was no statistically significant
difference in the children of mothers with or without depression as a
result of the DENVER test conducted at 15 months.

In a systematic review, it has been reported that maternal postnatal stress
contributes to delayed cognitive and socio-emotional development in
infants (24). Black et al. (8) reported that the infants of mothers with
PPD attain lower levels of cognitive, motor and orientation/engagement
skills at 6-12 months compared to those without PPD. A study conducted
in Bangladesh reported developmental delays at 6-8 months in the
motor skills of infants whose mothers had depression at 2-3 months
postpartum (25). Another study conducted in Greece reported that
infants with mothers suffering from PPD scored lower points in fine
motor development at 18 months than the children of those without
PPD (26). Another study analysing the effect of PPD and anxiety on
infant development indicated that infants with mothers suffering from
depression had developmental delays in cognitive, fine-gross motor
and language domains in comparison to the children of those without
depression. The aforementioned study also determined that mother’s
depression predisposes the child to approximately a 6-fold risk of being
delayed in terms of emotional development (18).

The development a child’s vocabulary is affected by various factors such
as an interactive and stimulating environment, socio-economic status
and relationship with parents (18). Quevedo et al. (27) determined that
in the postnatal period, the children of mothers who had undergone
depression stood a higher risk of developmental delay in the language
domain at 12 months. Further, it was also reported that the duration of
maternal depression was related to developmental delays in language
(27,28).

Studies have reported that maternal AD is correlated with infant socio-
emotional development and behavioural difficulties (1).
socially anxious mothers may develop similar behaviour such as fear

Babies of

and avoiding strangers (1). It has also been determined that antenatal
anxiety is influential not only during infancy but also at school age
manifested by lower success in exams and disrupted executive functions
(29,30).
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It has been reported that in case of high socio-economic status,
availability of social support and short-termed maternal mental
disorder, the effect on children is lower (1). In a study conducted on
Pakistani mothers and children living in England, the BAYLEY III
development scale was performed on the infants at 6 months. This
study found that the only infant developmental domain significantly
correlated with PPD is adaptive behaviour (communication, play, self-
direction and social skills) (19). The results of the aforementioned study
are similar to those of our study. In the present study, one of the reasons
why infant developmental domains other than play and relating were
unaffected by maternal depression and AD may be that the study was
conducted at a Well Child Clinic. Each visit involves recommendations
given to mothers to support infant growth and development. In this
way, before any developmental delay in children can occur, families are
already aware of the significance of social support to be provided to
mothers.

The strengths of this study consist of the fact that this was a prospective
study, which followed-up the mother-child pairs for one year; the
mothers were assessed for PPD and anxiety at four time points during
this period, and the diagnosis for PPD and AD was made using the SCID-I
performed by a psychiatrist instead of self-assessment reports.

The limitation of this study is that there were more mothers at the
beginning of the study, but the sample group diminished as the
mothers did not regularly participate in the follow-up or completely
discontinued it.

Conclusion

In the present study, the prevalence of maternal PPD was found as
10.9% and anxiety as 25.2%. It was determined that the children of
mothers with PPD had a higher prevalence of developmental delay in
the domain of play at 12 months whereas the children of mothers with
AD had a higher prevalence of developmental delay in the domain of
relating. According to this study, maternal depression and AD affect not
only the mothers themselves but also their children. Therefore, assessing
maternal mental health in paediatric follow-up especially during the first
year is crucial for optimal child development. Developmental delays in
children may be prevented by providing early diagnosis and appropriate
support to those mothers suffering from mental health issues.
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ABSTRACT

0z

Introduction: In this study, we aimed to evaluate whether
atrial electromechanical delay (EMD) and epicardial adipose
tissue (EAT) thickness differed between ankylosing spondylitis
(AS) patients and healthy subjects.

Methods: This prospective, cross-sectional study included 43
consecutive AS patients followed up in the Physical Medicine
and Rehabilitation Department of the University of Health
Sciences Turkey, istanbul Training and Research Hospital,
between June 2019 and January 2020. The control group
consisted of 42 age-and gender-matched healthy participants.
The PA atrial EMD was accepted as the beginning of the P wave
on the electrocardiograph and the begining of late diastolic
wave (Am wave) on the tissue Doppler obtained by transthoracic
echocardiography, and all EMD parameters, including lateral
mitral annulus (lateral PA), septal mitral annulus (septal PA)
and right ventricular tricuspid annulus (tricuspid PA), were
calculated. The thickness of EAT was obtained from the thickest
part of the right ventricular free wall at the end of diastole in
the parasternal long axis window.

Results: In AS patients, tissue Doppler measurements of
PA lateral, PA septal and PA tricuspid were longer than the
measurements in the control group. In addition, EAT thickness
was significantly higher in AS patients than in the control group.
There was a moderate correlation between interatrial EMD
and C-reactive protein (r=0.445, p<0.001) and EAT thickness
(r=0.451, p<0.001).

Conclusion: In this study, interatrial EMD and intraatrial
EMD were significantly higher in AS patients. In addition, the
thickness of EAD was significantly greater in patients with AS.
These findings suggest a higher tendency toward coronary
artery disease and atrial fibrillation in patients with AS.

Keywords: Ankylosing spondylitis, electromechanical delay,
epicardial adipose tissue, atrial fibrillation

Amag: Bu calismada, ankilozan spondilit (AS) hastalari ile
tamamen saglikli kisiler arasinda atriyal elektromekanik
gecikme (EMG) ve epikardiyal yag dokusu (EYD) kalinhg
bakimindan fark olup olamadigini degerlendirmeyi amacladik.
Yontemler: Bu prospektif kesitsel calismaya, Haziran 2019-Ocak
2020 tarihleri arasinda Saglik Bilimleri Universitesi, istanbul
Egitim ve Arastirma Hastanesi Fiziksel Tip ve Rehabilitasyon
bolimiinde takip edilen 43 ardisik AS hastasi dahil edildi.
Kontrol grubu, yas ve cinsiyete gore eslestirilen 42 saglikli
katilimcidan olusuyordu. PA atriyal EMG elektrokardiyografide
P dalgasinin baslangici ve transtorasik ekokardiyografik ile
elde edilen geg diyastolik dalga (Am dalgasi) baslangici olarak
kabul edildi ve tim EMG parametreleri olan lateral mitral
anulus PA, septal mitral anulus PA ve sag ventrikiil trikiispit
anulus PA hesaplandi. EYD kalinhgi, parasternal uzun eksen
penceresindeki diyastoliin sonundaki sag ventrikil serbest
duvarinin en kalin kismindan elde edildi.

Bulgular: AS hastalarinda PA lateral, PA septal ve PA trikiispit
doku Doppler dlctimleri kontrol grubuna gore daha uzundu.
Ek olarak, AS hastalarinda EYD kalinligi kontrol grubuna gore
anlamh olarak daha vyiiksekti. interatriyal EMG ile C-reaktif
protein (r=0,445, p<0,001) ve EYD kalinligi (r=0,451, p<0,001)
arasinda orta derecede bir korelasyon vardi.

Sonu¢: Bu calismada, AS hastalarinda interatriyal EMG ve
intraatriyal EMG AS hastalarinda anlamli derecede yiiksekti.
Ayrica, EYD kalinhigi AS hastalarinda anlamli olarak daha
fazlaydi. Bu bulgular, AS'li hastalarda koroner arter hastalig
ve atriyal fibrilasyon egiliminin daha yiiksek oldugunu
gosterebilir.

Anahtar Kelimeler: Ankilozan spondilit, elektromekanik
gecikme, epikardiyal yag dokusu, atriyal fibrilasyon
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Introduction

Ankylosing spondylitis (AS) is a chronic inflammatory joint disease that
mainly affects the sacroiliac joints and axial skeleton (1). Extra-articular
involvement in AS includes cardiovascular involvement findings such
as aortic valve regurgitation, aortic root pathologies, and transmission
disorders (2). In addition to AS patients, increased cardiovascular morbidity
and mortality have been reported compared to the general population.
Although the reason for this increase is not known exactly, the idea that
chronic inflammation and autoimmunity play a role comes to the fore (3).

Atrial fibrillation (AF) is the most common type of cardiacarrhythmia that
causes increased mortality. The various pathophysiological mechanisms
that lead to AF include structural and electrical abnormalities, tissue
remodeling, and inflammation (4). Previous studies have shown that
prolonged atrial transmission time or electromechanical delay (EMD)
may predispose to AF in chronic inflammatory diseases such as systemic
sclerosis, psoriasis vulgaris (5,6). The gold standard in the evaluation
of atrial transmission time is invasively applied electrophysiological
studies. Another simple and non-interventional method can be
obtained by measuring the time (PA) from the beginning of the P wave
in electrocardiography (ECG) to the beginning of the Doppler A wave on
transthoracic echocardiography (TTE) (7). Inter and intraatrial EMD can
be evaluated using this method.

Epicardial adipose tissue (EAT) located between the myocardium and
visceral pericardium is the actual visceral adipose tissue of the heart. EAT
isa metabolically active tissue and a source of various local inflammatory
mediators. Echocardiography can be used as the most appropriate low-
cost and non-radiation imaging method to evaluate EAT. Many studies
have shown an association between EAT and the development of
atherosclerotic cardiovascular diseases, metabolic syndrome, and AF,
including coronary artery disease (CAD) (8,9). In this study, we aimed to
evaluate whether there was a difference in atrial EMD and EAT thickness
between AS patients with a complex inflammatory structure and fully
healthy people.

Methods

Data Collection

Fourty three consecutive patients with AS who were followed in the
University of Health Sciences Turkey, istanbul Training and Research
Hospital, Clinic of Physical Medicine and Rehabilitation between June
2019 and January 2020 were included in this prospective, cross-sectional
study. The control group of 42 healthy participants was matched with
the patient group in terms of age and gender. All patients enrolled in the
study met the modified New York criteria for AS. The exclusion criteria
in the study are as follows; atherosclerotic cardiovascular disease, left
ventricular (LV) systolic or diastolic (> grade II) dysfunction, moderate-
to-severe heart valve disorder, diabetes mellitus, thyroid dysfunction,
chronic lung disease, poor display quality, conduction abnormalities
and/or the presence of branch block in ECG, electrolyte disorder, the
use of antiaritmic and/or antipsychotic medication. Key clinical features
such as age, gender and body mass index (BMI), duration of disease and
drugs used in treatment for all patients were recorded. For each patient,
pain conditions, movement restrictions and disease activity were
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assessed by using Bath Ankylosing Spondylitis Disease Activity index,
Bath Ankylosing Spondylitis Functional index and chest expansion
(Table 1).

This forward-looking, cross-sectional study protocol has been approved
by the University of Health Sciences Turkey, istanbul Training
and Research Hospital Ethics Committee (decision no: 1849, date:
24.05.2019). A written informed consent form was obtained from all
patients. The study was conducted in accordance with the principles of
the Declaration of Helsinki.

Transthoracic Echocardiography Evaluation

TTE examinations were performed in all patients with echocardiography
device using 5-1 MHz S5-1 ultrasound probe (EPIQ 7; Philips Medical
Systems, Bothell, WA, USA) in accordance with the standards of the

Table 1. Clinical features and laboratory findings of patients in the
ankylosing spondylitis and control group

AS patient Control
group group p
(n=43) (n=42)
Age, years 42.849.2 41.5+8.9 0.491
Male Gender, n (%) 31(72.1) 30 (71.4) 0.946
BMI, kg/m? 27.3+4.9 28.5+4.3 0.261
Smoking, n (%) 24 (55.8) 18 (42.9) 0.232
Heart rate, pulse/min 77.3110.2 74.619.0 0.215
Duration of disease, year 9.19+5.54
NSAID use, n (%) 17 (39.5)
Sulfasalazine use, n (%) 13(30.2)
Anti-TNF-alfa use, n (%) 20 (46.5)
BASMI 7.8412.22
BASDAI 2.91+1.86
BASFI 2.03+2.34
Chest expansion, cm 4.231+0.86
Leucocyte, 10° u/L 7.98+2.2 7.16+1.8 0.068
Hemoglobin, g/dL 13.9£1.6 14.31£1.6 0.213
Thrombocyte, 10° u/L 254.6164.5 244.01£56.8 0.425
Fasting blood glucose, mg/dL 96.0+19.4 94.41+16.6 0.848
Blood urea nitrogen, mg/dL 31.2+11.4 28.6x7.0 0.286
Creatinine, mg/dL 0.77£0.35 0.75%0.16 0.520
Total cholesterol, mg/dL 194.7429.1 198.1+40.6 0.653
LDL cholesterol, mg/dL 122.84+25.3 123.6+33.6 0.899
HDL cholesterol, mg/dL 47.9+10.8 46.1+12.4 0.341
Triglyceride, mg/dL 119.8£61.1 142.31+83.7 0.305
ESR, mm/hr 15.5£13.6 11.3£12.2 0.067
CRP, mg/dL 7.2819.49 3.5315.96 <0.001
ASDAS-ESR 2.30£0.81
ASDAS-CRP 2.38+0.77

Nominal variables (%) and continuous variables presented frequently are shown as mean
+ standard deviation.

AS: Ankylosing spondylitis, BMI: body mass index, NSAID: non-steroid antiinflammatory
drugs, TNF: tumor necrosis factor, BASMI: Bath Ankylosing Spondylitis Metrology index,
BASDAI: Bath Ankylosing Spondylitis Disease Activity index, BASFI: Bath Ankylosing
Spondylitis Functional index, LDL: low density lipoprotein, HDL: high density lipoprotein,
ESR: erythrocyte sedimentation rate, CRP: C-reactive protein, ASDAS: ankylosing
spondylitis disease activity score
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American Echocardiography Association. During the examination,
D2 derivation ECG was recorded continuously and the average of 3
consecutive measurements was calculated.

Conventional Echocardiography Measurements

From the parasternal long axis view window, LV end-systolic diameter,
end-diastolic diameter, interventricular septum, posterior wall
thickness, left atrial anteroposterior diameter, aortic root and ascending
aortic diameter were measured by M-mode echocardiography. LV
ejection fraction was measured by the Simpson’s method. Left and right
atrium mediolateral and apicobasal diameters as well as left and right
atrium areas were measured from the apical-4 space window. In pulsed
wave Doppler echocardiographic examination, the sample volume was
placed at the tip of the mitral valve and the mitral early diastolic filling
rate (E), late diastolic filling rate (A), E/A ratio and deceleration time were
measured from the apical 4-chamber image. Systolic movement of the
tricuspid valve annular plane towards the apex was measured by placing
the M-mode cursor at the junction point of the tricuspid valve and the
free wall of the right ventricle in the apical 4-chamber view.

Tissue Doppler Parameters

Tissue Doppler evaluation was performed with the same device, using
a spectral pulse Doppler signal filter at a Nyquist limit of 15-20 cm/sec,
with an optimal gain. The monitor flow rate was adjusted to 50-100
mm/s to optimize the image of myocardial velocities. A pulse Doppler
volume sample from the apical 4 gap window was taken from the systolic
volume (SV) lateral mitral ring, septal mitral ring, and right ventricular
tricuspid ring, and peak systolic (Sm), peak early diastolic (Em), and peak
late diastolic (Am) velocities were measured from these samples.

Electromechanical Delay Measurement

The time between the onset of the P wave on the superficial ECG and the
onset of the tissue Doppler late diastolic wave (Am wave) was defined as
PA atrial EMD (atrial conduction time), and all atrial EMDs were measured
from lateral mitral annulus (lateral PA), septal mitral annulus (septal
PA) and right tricuspid annulus (tricuspid PA) (Figure 1). The difference
between the PA durations measured from the SV lateral mitral annulus
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Figure 1. Evaluation of atrial conduction

echocardiography

times with Doppler
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(ML) and the right ventricular tricuspid annulus (TL) regions was defined
as interatrial EMD, the difference between the PA durations measured
from SV lateral mitral annulus and septal mitral annulus (MS) was
defined as intra-left atrial EMD, the difference between the PA durations
measured from septal mitral annulus and right ventricular tricuspid
annulus was defined as intra-right atrial EMD.

Epicardial Adipose Tissue Thickness

EAT thickness was obtained from the thickest part at the end of the
diastole from the right ventricular free wall in the parasternal long axis
window (Figure 2).

Laboratory Analysis

Blood values of the patients including erythrocyte sedimentation rate,
C-reactive protein (CRP) and lipid values were obtained after 8 hours of
fasting. The hematology analyzer (Beckman Coulter LH 780, FL, USA)
was used to obtain the results of the full blood samples, while the CRP
was measured using a biochemical analyzer (Beckman Coulter AU 680).

Statistical Analysis

SPSS statistical software version 22.0 (IBM, Chicago, IL, USA) was used to
analyze the data. Kolmogorov-Smirnov tests were used to test whether
the data was normal distribution. Mean + standard deviation was
used to express quantitative variables, while categorical variables were
expressed in numbers and percentages. When comparing two groups
for numerical variables, independent t-tests were used if there was a
normal distribution. If there was no normal distribution, Mann-Whitney
U tests were used. Chi-square tests were used to evaluate differences in
categorical variables. Spearman correlation analysis was used to show
the relationships between continuous variables. The power analysis of
the study was evaluated using the G*power 3.1 program. The power of
the study was 0.956 and the effect size was 1.413. P<0.05 was found to
be statistically significant.

Results

Fourty three AS patients and age and gender matched 42 healthy
control subjects were included in our study. Clinical characteristics
and laboratory findings for AS patients and healthy people and various
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disease activity parameters of AS patients are given in Table 1. In terms
of laboratory findings, CRP was significantly higher in AS patients
(p<0.05). Other laboratory parameters were similar between groups.

Analysis of Conventional Echocardiographic and Tissue Doppler
Parameters

There was no significant difference between many conventional
echocardiographic parameters in which the diameter and functions of
the right and left spaces were evaluated and tissue Doppler parameters
(Table 2). However, diameters and volumes of the right and left atria
were significantly higher and septal annulus systolic myocardial velocity
(Sm) was significantly lower in AS patients.
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Atrial Electromechanical Delay and Epicardial Adipose Tissue Thickness

Doppler tissue measurements showed that PA lateral, PA septal and
PA tricuspid in AS patients were more elongated than the control
group (p<0.05 for each). With all Doppler findings indicating EMD, EAT
thickness was significantly higher in AS patients than in the control
group (Table 3).

Correlation Between Electromechanical Delay, Epicardial Adipose
Tissue, Echocardiographic Parameters and Working Variables

A significant moderate correlation was found between interatrial EMD
and CRP (r=0.445, p<0.001) and EAT thickness (r=0.451, p<0.001). Atria
dimensions and correlation results between BMI and interatrial EMD are
given in Table 4.

Table 2. Echocardiographic findings of ankylosing spondylitis and control group patients

AS patient group

(n=43)
Conventional echocardiography
LV EF, % 64.60+2.95
Ascending aorta diameter, mm 3.19£0.36
Sinus of valsalva diameter, mm 3.24£0.30
Aortic root width, mm 2.141+0.16
LV end-diastolic diameter, mm 4.5740.29
LV end-systole diameter, mm 2.68+0.27
Interventricular septum, mm 0.9410.09
Posterior wall, mm 0.92+0.09
LA AP diameter, mm 3.55+0.28
LA ML diameter, mm 4.01£0.33
LA AB diameter, mm 5.0310.40
LA volume, mL 17.10£2.41
RA ML diameter, mm 3.61£0.38
RA AB diameter, mm 4.58+0.43
RA volume, mL 14.14£2.53
Mitral early (E) diastolic flow rate, cm/s 73.77+15.76
Mitral late (A) diastolic flow rate, cm/s 66.53+16.06
E/A 1.15%0.31
Deceleration time, ms 210.28+29.79
TAPSE, cm 2.63£0.15
Tissue Doppler parameters
Lateral annulus Sm, cm/s 11.03£1.62
Lateral annulus Em, cm/s 13.82£3.20
Lateral annulus Am, cm/s 11.10£2.90
Septal annulus Sm, cm/s 8.12+1.01
Septal annulus Em, cm/s 10.45%2.12
Septal annulus Am, cm/s 9.86%1.91
Tricuspid annulus Sm, cm/s 14.01+1.57
Tricuspid annulus Em, cm/s 13.56+3.39
Tricuspid annulus Am, cm/s 13.97+2.96

Continuous variables are presented as mean + standard deviation.

Control group

(n=42) E
64.67+2.47 0.961
3.23%+0.33 0.587
3.29+0.29 0.293
2.15%0.17 0.676
4.61£0.27 0.534
2.69+0.24 0.961
0.94+0.09 0.970
0.93+0.09 0.993
3.4140.23 0.008
3.85+0.30 0.018
4.79%+0.30 0.003
15.42+1.61 <0.001
3.49+0.25 0.035
43420.34 0.007
12.91+1.62 0.010
78.31%£12.76 0.148
63.88214.40 0.425
1264026 0.086
210.14+41.11 0.986
2.680.18 0.133
11.3542.27 0.467
14.44+2.42 0.316
10.46+2.30 0.264
9.05+1.46 0.002
11.30£2.11 0.070
9.46+2.03 0.354
14.32+1.62 0.377
13.50£2.56 0.931
14.79+2.69 0.183

LV: Left ventricle, EF: ejection fraction, LA: left atrium, AP: anteroposterior, ML: mediolateral, AB: apicobasal, RA: right atrium, TAPSE: systolic displacement of the tricuspid valve in the
annular plane, Sm: systolic myocardial velocity, Em: early diastolic myocardial velocity, Am: late diastolic myocardial rate, AS: ankylosing spondylitis

433



istanbul Med | 2020; 21(6): 430-435

Table 3. Atrial electromechanical delay times and epicardial adipose tissue thickness findings of patients in the ankylosing spondylitis and

control groups
AS patient group

(n=43)
PA lateral, ms 60.0746.62
PA septal, ms 48.95+5.39
PA tricuspid, ms 39.86+4.02
Interatrial EMD, ms 20.21+4.25
intra LA EMD, ms 11.12£2.80
intra RA EMD, ms 9.09+2.62
Epicardial fat tissue thickness, cm 0.46£0.15

Continuous variables are presented as mean + standard deviation.

Control group

(n=42) 5
52.14+4.51 <0.001
4312288 <0.001
37.60+2.74 0.002
14.55+3.74 <0.001
9.02+2.94 0.001
5.52:41.93 <0.001
0.3340.12 <0.001

PA: The duration from the onset of the P wave on electrocardiography to the onset of the A wave on echocardiography, EMD: electromechanical delay, LA: left atrial, RA: right atrial, AS:

ankylosing spondylitis

Table 4. Correlation between electromechanical delay, epicardial
adipose tissue, echocardiographic parameters and study variables

Interatrial EMD, ms

r P
Age, years 0.156 0.155
BMI, kg/m? 0.236 0.036
CRP, mg/dL 0.445 <0.001
LA AP diameter, mm 0.520 <0.001
LA ML diameter, mm 0.214 0.051
LA AB diameter, mm 0.460 <0.001
LA volume, mL 0.407 <0.001
RA ML diameter, mm 0.135 0.219
RA AB diameter, mm 0.406 <0.001
RA volume, mL 0.367 0.001
EAT 0.451 <0.001

BMI: Body mass index, CRP: C-reactive protein, LA: left atrium, AP: anteroposterior,
ML: mediolateral, AB: apicobasal, RA: right atrium, EAT: epicardial adipose tissue,
EMD: electromechanical delay

Discussion

In our study, atrial EMD and EAT thickness were evaluated in patients
with AS, and three main findings were as follows: 1) Interatrial EMD and
intraatrial EMD were significantly higher in AS patients; 2) EAT thickness
was significantly greater in AS patients; 3) there was a significant
correlation between interatrial EMD and CRP, atrial sizes and EAT.

Although AS primarily affects the axial skeleton, it is a systemic chronic
inflammatory rheumatic disease affecting extra skeletal tissues such as
ophthalmologic, cardiac and neurological. Cardiac complications occur
especially after a long illness period (2,10). Cardiovascular complications
seen in 5-10% of patients are aortic root diseases, diastolic dysfunction,
intracardiac transmission disorders, myocardial fibrosis and more
rarely arrhythmia. It is also recently reported a trend towards increased
subclinical atherosclerosis in patients with AS without clinical evidence
of cardiac involvement. Fibrosis in the atrial tissue that arises as a result
of inflammation may also contribute to conduction abnormalities and
impairment of atrial mechanical function in patients with AS (3,11).
However, recent studies have shown that there is a relationship between
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chronic inflammation and the development of AF, and infiltration by
inflammatory cells in the atrial tissue has been observed in AF patients
(12). 1t has been reported that atrial conduction disorders due to
electrophysiological and electromechanical abnormalities increase the
risk of developing AF (4). In addition, it has been shown in recent studies
that prolonged intraatrial and interatrial electromechanical conduction
times increase the risk of AF (13,14). In this study, we observed that
intraatrial and interatrial conduction times increased in AS patients.
Although there is still no clear evidence, it has been suggested that AS
patients may be at high risk for developing AF as a result of increased
chronic inflammation and myocardial fibrosis.

EAT, located between myocardium and visceral pericardium, is a type
of visceral adipose tissue. EAT secretes a wide variety of active biological
molecules that regulate vascular smooth muscle contraction. Paracrine
effects arise from its proximity to adventitia and extravascular bed (15).
TTE provides non-invasive evaluation of EAT. EAT is thought to play an
important role in CAD and AF pathogenesis (8,9). In a study conducted, it
was shown that EAT is associated with hypertension, atherosclerosis and
coronary heart disease (16). It has been shown by Yamashita et al. (17)
that there is relationship between increased EAT thickness measured on
computed tomography and especially left anterior descending and right
coronary artery coronary plaque load. There are also studies explaining
the relationship between EAT and the development and severity of AF.
In the Framingham Heart Study, it was shown that higher pericardial
fat volume was associated with approximately 40% higher AF rates,
even after adjusting for risk factors such as age, myocardial infarction,
heart failure, BMI, and gender associated with AF (18). Batal et al. (19)
reported that increased EAT thickness is an important predictor of AF
load independent of age, BMI, or left atrial area, and that patients
with permanent AF have a significantly thicker EAT than patients with
paroxysmal AF or without AF. Another study showed that EAT was
associated with AF even after adding other risk factors, and that every 10
mL increase in EAT volume increased AF rates by 13% (20). In addition,
the association of EAT with recurrence after AF catheter ablation has
been demonstrated. It has been shown that in patients with increased
EAT, recurrence is observed earlier after the ablation procedure and
EAT independently predicts the presence, severity and recurrence of AF
(21). All these evidences show that there is a close relationship between



EAT and CAD and AF. In our study, we observed significantly increased
EAT thickness in AS patients. Our study had the following limitations.
First, the main limitation was that there were a limited number of cases
included in the study and that it was done in a single center. Therefore,
multi-center studies involving large number of subjects are needed
to validate the results of our study. Second, methods such as cardiac
magnetic resonance or computed tomography for atrial remodeling
and EAT evaluation were not used in this study. Therefore, it may be
necessary to evaluate EAT and atrial remodeling with these methods
in AS patients. Third, since a limited number of patients were included
in the study, independent variables could not be evaluated by multiple
analyses. Finally, the mean follow-up period of AS cases included in the
study was relatively short. Since this time is not sufficient to show the
development of AF and CAD, longer studies are required.

Conclusion

In this study, it has been shown that there is a prolongation in atrial EMG,
that predicts AF in AS patients and an increase in EAT thickness, which
also causes the development of CAD and AF. In addition, a significant
positive correlation was found between interatrial and intraatrial EMD
and EAT. These results suggest that it may cause increased CAD and AF
development in AS patients. Therefore, AS patients should be followed
closely in terms of cardiac involvement.
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ABSTRACT

0z

Introduction: Atrial fibrillation (AF) is one of the most
important causes of ischaemic stroke according to the TOAST
classification. The CHA DS -VASc score is a widely used scoring
system for estimating systemic thromboembolism in patients
with non-valvular AF. TOAST classification indicates that an
ischaemic stroke may also be due to large artery atherosclerosis.
Since some of the atherosclerotic risk factors also occur in the
CHA,DS,-VASC scoring system, we hypothesised that this scoring
system can also predict the presence of complex aortic plaques
and their stroke risk.

Methods: We retrospectively investigated 551 patients who
underwent transthoracic echocardiography and subsequent
transoesophageal  echocardiography  (TEE). Baseline
characteristics of the patients were recorded, and the CHA,DS,-
VASc score was calculated before the TEE examination. Aortic
plaques are classified as complex when they are protruding
more than 4 mm, mobile or have irregular boundaries.

Results: Among 551 patients, 110 complex aortic plagues (CAPs)
were detected. Considering all the patients, higher CHA,DS,-
VASc score [odds ratio (OR): 2.905], increasing age (OR: 1.056),
and male (OR: 3.008) were significantly associated with CAP.
CHA,DS,-VASc score was even more significantly associated with
CAP in patients with a previous stroke [p<0.001, OR: 16.754
(4.196-66.894), confidence interval (Cl): 95%]. After excluding
complicated aortic plaques from the calculation, higher
CHA,DS,-VASc score in patients with AF was also associated with
the presence of CAPs (p<0.001, OR: 3.379 1.848-6.179, Cl: 95%).

Conclusion: Although the CHA,DS,-VASc score has been
validated to estimate thromboembolic risk in patients with
non-valvular AF, the results of this study show that a high
CHA,DS,-VASc score may also indicate an increased risk for CAP
in patients with both sinus and non-valvular-AF rhythm.

Keywords: Complex aortic plaques, CHA,DS,-VASc score,
ischaemic stroke

Amag: Atriyal fibrilasyon (AF) TOAST siniflamasina gore iskemik
inmenin 6nemli bir nedenidir. CHA,DS,-VASc skor non-valviiler
AFli hastalarda iskemik stroke ve tromboemboli riskini
belirlemek icin siklikla kullanilan bir skorlama sistemidir.
BununyanisiraTOAST siniflamasinda, biytik arter aterosklerozu
kardiyoembolizm gibi iskemik inmenin ayri bir sinifidir. Biz bu
calismamizda CHA,DS -VASc skorunun kompleks aortik plaklar
(KAP) ile olan iliskisini incelemeyi amagladik.

Yontemler: Retrospektif olarak transtorasik ve sonrasinda
transozefajiyal ekokardiyografi (TOE) uygulanmis 551 hasta
analiz edildi. Hastalarin demografik ve klinik ozellikleri
kaydedildi. CHA,DS,-VASc skoru TOE incelemesi Gncesinde
hesaplandi. 4 mm’den buyiik, hareket eden veya diizensiz
sinirlari olan plaklar KAP olarak kabul edildi.

Bulgular: Bes yiz elli bir hasta dahil edildi ve 110 KAP
saptandi. Tim hastalar goz ontine alindiginda CHA,DS -VASc
skoru [olasilik orani (OR): 2,905], yas (OR: 1,056) ve ve erkek
cinsiyet (OR: 3,008) anlamli bir sekilde KAP ile iliskili saptandi.
Buna ek olarak daha once iskemik inme geciren [p<0,001,
OR: 16,754 (4,196-66,894), giiven araligi (GA) %95] veya AFli
hastalarda da (p<0,001, OR: 3,379 1,848-6,179, GA: %95) KAP
CHA,DS,-VASc skoru ile iliskili saptand.

Sonug: Her ne kadar CHA2DS2-VASc skoru non-valviler AF
hastalarinda tromboembolik riski hesaplamak icin gelistirilmis
olsa da, bu calismanin sonucu CHA2DS2-VASc skorunun hem
sintis hem de AF ritmindeki hastalarda artmis KAP riskine isaret
edecegini de gostermistir.

Anahtar Kelimeler: Kompleks aort plaklari, CHA,DS -VASc
skoru, iskemik inme
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