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ABOUT JOURNAL

Kosuyolu Heart Journal is a peer-reviewed, open access journal that has been published three times a year in April, August and December. This is the scientific journal
of the Health Sciences University, Kosuyolu High Specialization Health Application and Research Center (namely in Turkish, Saglik Bilimleri Universitesi, Kartal Koguyolu
Yiksek Ihtisas Saglik Uygulama ve Arastirma Merkezi, Istanbul, Tirkiye). The official languages of the journal are English and Turkish.

The aim of the Kosuyolu Heart Journal; is to present advances in the field of cardiology, cardiovascular surgery, congenital cardiac surgery, and cardiovascular
anesthesia to the readers. Kosuyolu Heart Journal publishes research articles, reviews, original case reports and images, letters, and critiques on cardiovascular
medicine. The target reader population are the doctors specialized to the cardiovascular medicine. As an open access journal, all content is freely available.

Kosuyolu Heart Journal currently has an acceptance rate of 48%. The average time between submission and final decision is 30 days and the average time between
acceptance and final printed publication is 60 weeks. However, provisional copy of submissions are published online within 1 month after acceptance.

Journal History :

Kosuyolu Heart Journal, ISSN 1300-8706, 1990-2007.

Kosuyolu Kalp Dergisi, ISSN 1300-8706, 2009-2014.

Kosuyolu Heart Journal, ISSN 2149-2972, elSSN 2149-2980, since 2015.

Indexing
The Kosuyolu Heart Journal is indexed in TUBITAK/ULAKBIM (Turkish Medical Abstracts), Tiirkiye Atif Dizini, and Turk Medline.
Creative Common License: Kosuyolu Heart Journal is licensed under (CC) BY-SA. (http://creativecommons.org/licenses/by-sa/4.0/)

Subscription Procedures: All content of the Journal on this website is freely available without charge to the user or his/her institution. However, subscription for printed
issues is also available. Please get in contact with the Bilimsel Tip Yayinevi for more information on delivery and shipping charges.

Submission Process: The manuscripts should be submitted via online. The journal do not charge any article submission or processing charges.

Address: Kosuyolu Heart Journal, Saglik Bilimleri Universitesi, Kosuyolu Yiiksek ihtisas Sadlik Uygulama ve Arastirma Merkezi, Denizer Caddesi, Cevizli Kavsag No:
2, 34846, Kartal, Istanbul, Turkey

Phone: +90 216 5001500

Fax: +90 216 4596321

e-mail: journal@kosuyolu.gov.tr

The journal is printed on acid-free paper.
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Denizer Caddesi Cevizli Kavsagi No: 2 Cevizli 34846 Kartal, Istanbul, Turkey

Phone: +90 216 500 15 00 « Fax: +90 216 459 63 21 - e-mail: journal@kosuyolu.gov.tr
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EDITORIAL POLICIES

Originality of Manuscript

The corresponding author must certify that their article is original, has not been
published previously, and is not under consideration for publication by another
journal. The corresponding author should affirm originality of the work in the
Article Submission Form. If the work has been presented previously at a meeting
as an oral or poster presentation, corresponding author must state the name,
date and place of the meeting at the Title Page.

Autorship

An individual who has made substantial intellectual contributions to the article

should be an author. Each author must have a role in the following areas:

1. Conception and designing of study, or data collection, or analysis and
interpretation of data.

2. Writing article or revising it substantially.

3. Final approval of the submitted version.

Other contributors who perform technical support, identify patients for study,
translate the texts, supply materials, provide funding have not been qualified as
author. These contributions may be acknowledged in the manuscript. Author
roles are stated at Article Submission Form.

Human Rights

The Kosuyolu Heart Journal accepts the Declaration of Helsinki Principles as the
policy of the Journal. Therefore, all studies concerning human subjects must be
approved by the Institutional Review Board. All study subjects should be informed
and written consent should be obtained. The editor ask for a copy of the approval
document.

Animal Rights

All studies dealing with animal subjects must be performed according to “The
Guide for the Care and Use of Laboratory Animals” (http://www.nap.edu/catalog.
php?record_id=5140) with the approval of the Institutional Review Board. The
editor ask for a copy of the approval document.
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All manuscripts submitted for publication are reviewed for their originality,
methodology, ethical nature and suitability for the Kosuyolu Heart Journal. The
editor has the right to format or reject the manuscripts which do not follow
the rules or send them back to the author for correction. Authors who wish to
withdraw their manuscripts need to state this to the editor in written form. All
manuscripts received are submitted to iThenticate®, a plagiarism checking
system. Manuscripts judged to be plagiarised will not be considered for
publication.

Submitted papers are reviewed by, the editor, the associated editors, and at
least two reviewers. The editor and associated editors may decide to send the
manuscript to a third reviewer. The editor and associated editors is the complete
authority regarding reviewer selection. The reviewers may be selected from the
Journal’s Advisory Boards or independent national or international reviewers may
be selected when required for the topic of the manuscript.

Instructions for Authors

Instructions for authors can be accessed from http://www.kosuyolukalpdergisi.
com and printed samples of the Journal.

Scientific and Legal Responsibility of the Articles

Scientific and legal responsibility of the published articles belongs to the authors.
Authors are responsible for the contents of the articles and accuracy of the
references. Health Science University Kartal Kosuyolu High Specialization Health
Application and Research Center, the Editor-in-Chief, the Associated Editors or
the Publisher do not accept any responsibility for the published articles.
Ownership of a Manuscript

A Copyright Transfer Form signed by all authors must be submitted to the journal
when accepted manuscript. Kosuyolu Heart Journal is an open access journal
which means that all content is freely available without charge to the user or his/
her institution. The Journal is licensed under CC BY-SA. Journal articles can be
self archiving. This is a Romeo green Journal.

Citation
Kosuyolu Heart J
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Denizer Caddesi Cevizli Kavsagi No: 2 Cevizli 34846 Kartal, Istanbul, Turkey

Phone: +90 216 500 15 00 * Fax: +90 216 459 63 21 « e-mail: journal@kosuyolu.gov.tr
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INSTRUCTIONS for AUTHORS

Scope of the Journal

The Kosuyolu Heart Journal is published three times a year (april, august, and
december). The official language of journal is either Turkish or English. For the article
written in Turkish should be correspond to Turkish Language Institution dictionary,
ortography guide (http://tdk.org.tr ) and dictionary of cardiology terms published by
Turkish Society of Cardiology (http://www.kosuyolukalpdergisi.com/global/docs/
terminoloji_klavuzu.pdf). Terms written in English or another foreign language should be
indicated within quotation marks in Turkish articles.

All manuscripts submitted for publication should comply with “Uniform Requirements
for Manuscripts Submitted to Biomedical Journals” produced and updated by the
International Committee of Medical Journals Editors (www.icmije.org).

The Kosuyolu Heart Journal accepts the Declaration of Helsinki Principles (http://www.
wma.net/en/30publications/10policies/b3/index.html) as the policy of the Journal.
Therefore, all manuscripts concerning human subjects must contain a statement in
the “Materials and Methods” section, indicating that the study was approved by the
Institutional Review Board. All study subjects should be informed and written consent
should be obtained and this should be declared in the “Materials and Methods” section.
All manuscripts dealing with animal subjects must contain a statement indicating that
the study was performed according to “The Guide for the Care and Use of Laboratory
Animals” (http://www.nap.edu/catalog.php?record_id=5140) with the approval of the
Institutional Review Board, in the “Materials and Methods” section. The Editor may ask
for a copy of the approval document. The journal’s editorial and publication process are
also congruent with COPE (http://publicationethics.org/resources/guidelines) standards.

Submission Process

The manuscripts should be submitted via online manuscript evaluation system (http://
www.kosuyoluheartjournal.com).

Forms

An “Article Submission Form” consisting of author role, originality, and conflict of
interest disclosure, signed by the corresponding author, declaring that the manuscript
has not been published or is not currently submitted to another journal and that the
manuscript is approved by all the authors. The Article Submission Form should be
simultaneously uploaded together with manuscript files.

Kosuyolu Heart Journal “Copyright Transfer Form” might be uploaded together with
manuscript files or should be sent after acceptance of the manuscript via e-mail to
journal@kosuyolu.gov.tr. After submission of the copyright transfer form signed by each
author, changes of authorship or in the order of the authors listed will not be accepted
by Kosuyolu Heart Journal.

These forms are available on http://www.kosuyoluheartjournal.com.
Manuscript Preparation

Style and format: The manuscript text should be written in Times New Roman font,
12 point-type, double-spaced with 2 cm margins on the left and right sides. The article
should be prepared with Microsoft Words. The pages should be numbered starting
with the title page. Page numbers should appear at the bottom right corner of every
page. The main text file should not contain any information regarding author names
and affiliations.

Symbols, units, and abbreviations: In general, the Journal follows the conventions
of Scientific Style and Format, The CSE Manual for Authors, Editors, and Publishers,
Council of Science Editors, Reston, VA, USA (7th ed.). Please use Sl units. Abbreviations
should be internationally accepted and should be defined accordingly in the text in
parenthesis when first mentioned and used in the text. The abbreviated form should be
used all throughout the article.

Title page: Title page of the of the manuscript should include the Turkish and English
title of the article, Turkish and English running title not exceeding 40 characters including
spaces as well as the full names, surnames and academic degrees of the authors.
The department, division and institution of the authors should be indicated. Title page
should also include address, e-mail, phone and fax number of the corresponding
author. Authors should indicate the name, the date, and the place of the meeting if the
research has been presented previously in a congress or symposia. Title page should
be submitted as a separated file.

A-IV

Contact Address
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Abstracts: All manuscripts should be in Turkish and English abstracts. Abbreviations
should be avoided as much as possible. References, figures, tables and citations
should not be used.

Keywords: There should be two to five key words complying with the Index Medicus
Medical Subject Headings (MeSH) and Turkiye Bilim Terimleri for Turkish. Refer to
http://www.nlm.nih.gov/mesh/MBrowser.ntml and http://www.bilimterimleri.com for
English and Turkish key words, respectively.

Original investigations: Original investigations are clinical or experimental research
articles. They should include; Turkish title, Turkish structured abstract (limited to 300
words structured as ‘Girig’, ‘Hastalar ve Yéntem’, ‘Bulgular’ and ‘Sonug’), Turkish key
words and English title, English structured abstract (limited to 300 words structured
as Introduction, Materials (or Patients) and Methods, Results and Conclusion), English
key words. The other sections of the manuscript should include Introduction, Materials
(or Patients) and Methods, Results, Discussion, Acknowledgement (if required) and
References. All sections of the manuscripts should start on a new page. Research
articles are not referred to exceed 5000 words and 40 references.

Reviews: Manuscripts in the form of “Reviews” are accepted when “invited” since
20009. In case of wishing to write a review about a current topic without being “invited”,
the editor and the associate editors should be contacted before the manuscript is
submitted. Review Articles should include; Turkish title, Turkish abstract, Turkish key
words and English title, English abstract and English key words. The abstract should
be prepared as one paragraph in “Review” type articles and limited to 300 words.
Structured abstract is not required. Number of references should be limited to 40 if
possible.

Case reports: Case reports should include Turkish title, Turkish abstract, Turkish
key words, English title, English abstract, English key words, Introduction, Case
presentation, Discussion and References. Introduction and Discussion sections of the
Case reports should be short and concise and the abstract should be prepared as one
paragraph. Structured abstract is not required. Case reports should not exceed 1500
words and the number of references should not exceed 20.

Original techniques: Original techniques should include Turkish title, Turkish abstract,
Turkish key words, English title, English abstract, English key words, Introduction,
Technique, Discussion and References. Introduction and Discussion sections of the
Original Techniques should be short and concise and the abstract should be prepared as
one paragraph. Structured abstract is not required. Original Surgical Techniques should
not exceed 1500 words and the number of references should not exceed 10.

Original images: Original images in cardiovascular system are images dealing with
related subjects. The title should not contain more than eight words. No more than
three authors may be listed. The legend should not exceed 150 words. The legend
to the image should succinctly present relevant clinical information, including a short
description of the patient’s history, relevant physical and laboratory findings, clinical
course, response to treatment (if any), and condition at last follow-up. All labeled
structures in the image should be described and explained in the legend. The number
of references should not exceed 3 and not include an abstract. Running title is not
required.

Letter to the editor: Readers are encouraged to write about any topic that relates to
cardiology, cardiovascular surgery, and cardiovascular anesthesiology and may include
discussions on material previously printed in the Journal. Letter to the Editor should
be short and concise limited to 1000 words and 5 references. Abstract is not required.

Tables and figures: Tables, figures, graphics and pictures should be numbered with
Arabic numbers in order of reference in the text. Localization of tables, figures, graphics
and pictures should be indicated.

Each table should be prepared with double spacing on a separate page. Tables
should have a brief title. Authors should place explanatory matter in footnotes not
in the heading. Explanations should be made for all nonstandard abbreviations in
footnotes. The following symbols should be used for abbreviations in sequence:
* 1,189, 1T,+. Each table should be cited in text.

Figures should be either professionally drawn or photographed, and these items should
be submitted as photographic-quality digital images. Figures should be submitted in a

Saglik Bilimleri Universitesi, Kartal Kosuyolu Yiiksek ihtisas Saglik Uygulama ve Arastirma Merkezi

Denizer Caddesi Cevizli Kavsagi No: 2 Cevizli 34846 Kartal, Istanbul, Turkey

Phone: +90 216 500 15 00 « Fax: +90 216 459 63 21 - e-mail: journal@kosuyolu.gov.tr
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format that will produce high-quality image (for example, JPEG or GIF). Authors should
control the images of such files on a computer screen before submitting them to be
sure they meet their own quality standards. Information on staining and microscopic
images, the magnification ratio.

X-ray films, scans and other diagnostic images, as well as pictures of pathology
specimens should be submitted as sharp, glossy, black-and-white or color
photographic images. Letters, numbers, and symbols on figures should be clear
and consistent throughout, and large enough to remain legible when the figure is
reduced for publication. Figures should be made as self-explanatory as possible.
For recognizable photographs of patients, signed releases of the patient or of his/her
legal representative should be submitted; otherwise, patient names or eyes must be
blocked out to prevent identification.

Legends for figures, graphics and pictures should be typed starting on a separate
page, double spaced, indicating the corresponding illustrations with numbers. When
symbols, arrows, numbers or letters are used to identify parts of illustrations, define
each one clearly under the illustration.

If quoted parts, tables, figures, graphics, pictures etc exist in the manuscript, the
authors should obtain written permission from the author and copyright holder and
indicate this.

Acknowledgements: All the entities that provide contribution to the technical
content, data collection and analysis, writing, revision etc. of the manuscript and yet
do not meet the criteria to be an author should be mentioned in the acknowledgement
part. If the contribution of the sponsor is only in the form of financial support, this
should be stated in the “Acknowledgement” section. If the sponsor has participated
in the methods, statistical analysis or manuscript preparation, this contribution should
also be stated in the “Materials and Methods” section. If there is no conflict of interest
it should also be stated.

References: Data and manuscript not published yet should not be included among
the references. These should be stated in the main text as “author(s), unpublished
data, year”.

Reference numbers should be indicated at the end of the sentences in the text as
superscripts and references should be numbered consecutively in the order they
are mentioned in the text. Journal names should be abbreviated as listed in “Index
Medicus” or in “ULAKBIM/Turkish Medical Index”. References should be typed in
consistence with the following examples. Native references should be used as much
as possible.

If the reference is a journal;

Author(s)’” surname and initial (s) of the first name (all authors if the number
of authors are 6 or less, first 6 authors if the number of authors of an article
is more than 6 followed by “ve ark.” in Turkish references and “et al.” in
international references). Title of the article, title of the manuscript abbreviated
according to Index Medicus (http://www.ncbi.nim.nih.gov/sites/entrez/query.
fcgi?db=nimcatalog). Year;Volume: First and last page number.

Example: Suarez De Lezo J, Medina A, Pan M, Romero M, Segura J, Pavlovic
D, et al. Transcatheter occlusion of complex atrial septal defects. Catheter
Cardiovasc Interv 2000;51:33-41.

If the reference is a journal supplement;

Author(s)’ surname and initial(s) of the first name. Title of the article. Title of the
manuscript abbreviated according to Index Medicus (http://www.ncbi.nim.nih.
gov/sites/entrez/query.fcgi?db=nimcatalog).  Year;Volume(Supp! Supplement
number):First and last page number.

Example: Parsonnet V, Lean D, Bernstein AD. A method of uniform stratification
of risk for evaluating the results of surgery in acquired adult heart disease.
Circulation 1989;79(Suppl 1):S3-S12.

If the reference is a book;

Author(s)’ surname and initial (s) of the first name. Title of the book. Edition number.
City of publication, Country: Publisher, Year of Publication: Page numbers.

Example: Borrow K, Braunwald E. Heart Disease. 1% ed. Philadelphia, PA, USA:
WB Saunders, 1988: 976.

2149-2972
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If the reference is a book chapter;

Surname and initial(s) of the first name of the author(s) of the chapter.Title of the
chapter. In: Surname and initial(s) of the first name(s) of the editor(s) (ed) or (eds).
Title of the book. Edition number. City of publication, Country: Publisher, Year of
publication: First and last page numbers of the chapter.

Example: Nguyen A, Imoto E, Eklof BGH. Pulmonary embolism. In: Barros D’Sa
AAB, Chant ADB (eds). Emergency Vascular and Endovascular Surgical Practice.
2nd ed. London, UK: Hodder Arnold, 2005: 251-260.

If the reference is an article presented in a meeting;

Author(s)’ surname and initial (s) of the first name (all authors if the number of
authors are 6 or less, first 6 authors if the number of authors of an article is more
than 6 followed by “ve ark.” in Turkish references and “et al.” in international
references).Title of the article, If applicable In:Surname and initial (s) of the first
name(s) of the editor (s) (ed) or (eds). Title of the book. Title of the meeting; Date;
City of the meeting; Country. Publisher; Year. Page numbers.

Example: Bengtsson S, Solheim BG. Enforcement of data protection, privacy
and security in medical informatics. In: Lun KC, Degoulet P, Piemme TE, Reinhoff
O (eds). MEDINFO 92. Proceedings of the 7th World Congress on Medical
Informatics; 1992 Sep 6-10; Geneva, Switzerland. North-Holland; 1992. p. 1561-
5.

If the reference is an online journal;

Author(s)’ surname and initial(s) of the first name (all authors if the number of
authors are 6 or less, first 6 authors if the number of authors of an article is more
than 6 followed by “ve ark.” in Turkish references and “et al.” in international
references). Title of the article, title of the manuscript abbreviated according to
Index Medicus Year; Volume (Number). Available from:URL address. Accessed
date:day.month.year.

Example: Morse SS. Factors in the emergence of infectious disease. Emerg
Infect Dis 1995;1(1). Available from: http://www/cdc/gov/ncidoc/EID/eid.htm.
Accessed date:25.12.1999.

If the reference is a website;
Name of the web site. Access date. Available from: address of the web site.

Example: World Health Organization (WHO). Access date: 9 July 2008. Available
from: http://www.who.int

If the reference is a thesis;

Author’s surname and initial of the first name. Title of the thesis (Thesis). Name of
the university (or educational hospital, institution, etc), City, Country, Year.

Example: Kalender M. The effect of using internal mammarian artery graft on
coronary bypass morbidity and mortality in octogenarian. (Thesis). Saglik Bilimleri
Universitesi Kartal Kosuyolu Yiksek ihtisas Saglk Uygulama ve Aragtirma
Merkezi, istanbul, Turkiye, 2011.

Reprints

Reprint of the article is not sent to the authors. The issue of the journal is sent by
Publishing House.

Correspondence Address

Manuscript can only be submitted through our online system. Other correspondence
may be directed to: e-mail: journal@kosuyolu.gov.tr or Koguyolu Heart Journal,Saglk
Bilimleri Universitesi Kartal Koguyolu Yiksek lhtisas Saglik Uygulama ve Aragtirma
Merkezi, Denizer Cad. No:2, Cevizli, Kartal, 34846 Istanbul, Turkiye.
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ARTICLE SUBMISSION FORM
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By submitting this form, the corresponding author acknowledges that each author has read and agrees with the information contained in the Originality,
Author Role and Competition of Interest Form completed at the time of initial manuscript submission.

Originality of Research

The authors certify that this manuscript is original, has been written by the stated authors, has not been published previously, and is not under
consideration for publication by another journal. If parts of the work or patients included in this manuscript have been previously published, the authors
are required to disclose this information to the Editors.

Authorship

Kosuyolu Heart Journal has required that authors specify their roles and meet the requirements for authorship as listed in the “Uniform Requirements
for a Manuscript Submitted to Biomedical Journals.” These indicate that each author must contribute to a manuscript in each of the following 3 areas:

1. Substantial contribution to conception and design; or acquisition of data; or analysis and interpretation of data.

2. Drafting the article or revising it critically for important intellectual content.

3. Final approval of the version to be published.

If someone has contributed to the manuscript but does not meet these criteria, they should be listed in the Acknowledgements section rather than on
the author byline.

Author Role

Kosuyolu Heart Journal requires that the corresponding author complete the statement below, filling in the blanks with the appropriate author initials. This
statement will be reproduced at the end of your manuscript in the printed and online journal, just prior to the reference section, for all clinical and basic
research manuscripts. The overall responsibility line should list the single individual who guarantees the scientific integrity of the work as a whole. All
other blanks should be completed as necessary, by all authors who played a significant role in that capacity. Please list only 2 initials for each author,
without periods, but separated by commas (e.g. MY, HS). In the case of two authors with the same initials, please use their middle initial (e.g. AME, ASE),
or full names to differentiate between them.
Conception and design:

Analysis and interpretation:

Data collection:

Writing the article:

Critical revision of the article:

Final approval of the article:

Statistical analysis:

Obtained funding:

Overall responsibility:

Competition of Interest Disclosure

The Journal requires that each author disclose any sponsor that provided financial support for the study. Such a statement should indicate the details of
corporate funding, as well as any involvement by a sponsor of this study in the design; collection, analysis, and interpretation of data; manuscript writing;
or the decision to submit the manuscript for publication. This information must be included below in the Competition of Interest statement.

In addition, the Journal requires that each author disclose any personal financial arrangements that might be perceived as a competitive interest with
respect to this study. Specifically, for each author:

1. Has the author received a financial contribution from a company or organization that might benefit (or lose) financially from the results, conclusions
or discussion presented in the paper/letter? Examples include:
* royalties
+ patents (or patents pending)
« fees for consulting
» fees for speaking when organized by a corporate sponsored speakers’ bureau
« funds for a member of the author’s staff or family

A-VI

Contact Address

Saglik Bilimleri Universitesi Kartal Kosuyolu Yiiksek ihtisas Saglik Uygulama ve Arastirma Merkezi
Denizer Caddesi Cevizli Kavsagi No: 2 Cevizli 34846 Kartal, Istanbul, Turkey
Phone: +90 216 500 15 00 « Fax: +90 216 459 63 21 - e-mail: journal@kosuyolu.gov.tr
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2. Does the author own stocks, shares or have options in a company or organization that might benefit (or lose) financially from the results, conclusion
or discussion presented in the paper/letter?

3. Does the author have any other competing financial interests that should be disclosed? In response to these questions, you must check one of the
boxes below:
No The authors have no competing interests to declare. Please print “No competing interest declared” with the article

Yes The authors do have competing interests to declare. Please print the following statement with the article:

Example: “CK has been paid a consulting fee by ABC Company and is on their speakers bureau; ASE has shares in the company; AH received funding
for a research assistant from the ABC Company. The study was funded by corporation ABC.”

Although the above language emphasizes financial disclosure, each author may choose to disclose other potential conflicts which could include an
academic association or antagonism with someone whose interest might be affected by the publication, membership in a special interest group whose
interests might be affected by the paper, or other strong convictions that might have affected.

Ethical Approval
All of the original investigations concerning human subjects and the laboratory animals must be approved by the Institutional Review Boards.

The name of Review Board:
Approval document number and date:

Corresponding author signature: Date: (Day/Month/Year)
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Evaluation of Saphenous Vein with or Without
Valve and Radial Artery Patency Via Tomography
in Patients Who Underwent Coronary Artery
Bypass Grafting

Mehmet Oziilkii!, Fatih Aygiin!, Bilal Egemen Ciftci?

! Baskent University Konya Practise and Research Center, Clinic of Cardiovascular Surgery, Konya, Turkey
2 Baskent University Konya Practise and Research Center, Clinic of Radiology, Konya, Turkey

ABSTRACT

Introduction: This prospective study investigated the effect of the valves of saphenous veins, which were
used as conduits, on patency and the 2-year rate of remaining patency of saphenous vein with valve, saphenous
vein without valve, and radial artery (RA) via multislice computerized tomography (MSCT) angiography.

Patients and Methods: Between 2014 and 2015, the patients that underwent coronary artery bypass grafting
(CABG) using cardiopulmonary bypass (CPB) and cross-clamp (on-pump with cross-clamp) in our clinic
were grouped into three groups depending on the graft type. The first group (Group 1) was RA group, the
second group (Group 2) was great saphenous vein with valve group, and the third group (Group 3) was great
saphenous vein without valve group.

Results: The 2-year rates of the remaining patency of these grafts in the decreasing order was as following:
RA (87.5%), great saphenous vein without valve (82.4%), and great saphenous vein with valve (78.8%).

Conclusion: The rate of remaining patency was not statistically significant among the RA, saphenous vein
without valve, and saphenous vein with valve conduits (p> 0.05; RA vs. vein without valve, p= 0.737; RA
vs. saphenous vein with valve, p= 0.321; and saphenous vein without valve vs. saphenous vein with valve,
p=0.465).

Key Words: CABG; saphenous vein; radial artery; computerized tomography

Koroner Arter Baypas Operasyonu Olan Olgularda Kapakh Kapaksiz Safen Ven
ve Radiyal Arter Acikhgmmin Tomografi ile Arastirilmasi

OZET

Giris: Calismamiz prospektif bir ¢alisma olup yalnizca konduit olarak kullanilmig safen venlerin kapakcikla-
rinin acik kalma iizerine etkisi degil, ayn1 zamanda kapakli safen venin, kapaksiz safen venin, radyal arterin
iki y1llik agik kalma orani ¢ok kesitli bilgisayarli tomografi (CKBT) anjiyografi kullanilarak arastiriimigtir.

Hastalar ve Yontem: Klinigimizde 2014-2015 yillar1 arasinda koroner arter baypas greft operasyonu
(KABGO) yapilmis hastalar ii¢ farkli grefte gore gruplandi. Gruplar kalp akciger makinasi ve X-klemp
(On-Pump X-klempli) kullanilarak KABGO yapilan hastalarda kullanilan greftlere gore olugturuldu. Birin-
ci grup (Grup 1); radiyal arter grubu, ikinci grup (Grup 2); valvli safen ven grubu, ticiincii grup (Grup 3);
valv icermeyen safen ven grubu olarak belirlendi.

Bulgular: Greftlerde iki yillik a¢ik kalma orani, radiyal arter icin %87.5, kapaksiz safen ven icin %82.4 ve
kapakl1 safen ven i¢in %78.8 bulunmustur.

Sonug: Radiyal arter, kapaksiz safen ven, kapakli safen ven arasinda iki yillik a¢ik kalma oranlari, istatis-
tiksel olarak anlaml1 degildir (p> 0.05; radiyal arter vs. valvsiz ven i¢in p= 0.737; radiyal arter vs. valvli ven
icin p=0.321; valvsiz ven vs. vavli ven i¢in p=0.465).

Anahtar Kelimeler: KABGO; safen ven; radiyal arter; bilgisayarli tomografi
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INTRODUCTION

Coronary artery diseases are the leading causes of death
observed among the people of the developed countries. Therefore,
coronary artery bypass (CABG) surgery is one of the operations
most frequently performed worldwide; approximately, > 800.000
patients annually undergo this surgery'" Conventional CABG is
performed using cardiopulmonary bypass device (CPB; heart—
lung machine) and is called as on-pump CABG.

In CABG, various autogenous grafts are used to bypass the
coronary arteries. Besides ITA (Internal thoracic artery/Internal
mammary artery), the other choices of graft has always been
a matter of debate. The patency of ITA graft used in coronary
bypass surgeries is better than that of other grafts as per almost all
studies and periods. Here, many factors, including the structure
of the coronary artery that is undergoing grafting, the degree of
stenosis, the graft structure, resection technique, and the quality
of anastomosis, play important roles. The great saphenous vein
and radial artery (RA) are the second and third, respectively, most
frequently used grafts. The fact that the RA is most commonly
used as an arterial graft depends on the suitability of the diameter
and length and the ease of harvesting.

This prospective study investigated the effect of the valves of
saphenous veins, which were used as conduits, on patency and
the 2-year rates of the remaining patency of the saphenous vein
with valve, saphenous vein without valve, and RA via multislice
computerized tomography (MSCT) angiography.

PATIENTS and METHODS

An approval of the Bagkent University Clinical Research
Ethics Committee was obtained as ID KA14/121.

Clinical Characteristics of Patients

In the present study, all study participants were Caucasians
and did not represent any other ethnic group. The study comprised
the patients that underwent CABG surgery and postoperative
MSCT angiography in our clinic between 2014 and 2015. The
data were prospectively collected from the patients. This study
included the conduits of 50 participants.

All patients were questioned about their medical history,
and they underwent detailed physical examination. In the
preoperative period, standard preoperative laboratory analyses,
transthoracic echocardiography (TTE; Acuson, Mountain
View, California, USA), pulmonary function test (Spirobank
Spirometry, MIR medical IRR), and bilateral carotid artery
Doppler ultrasonography (Toshiba Xario Prime Ultrasound) were
performed in our clinic. The thorax, ascending aorta, and aortic
arch calcifications were evaluated by standard telegram prior to
the surgery. During the surgery, the entrances of the ascending
aorta and aortic arch were carefully evaluated by manipulation.
The procedure was amended for the patients in whom plaque
was detected by manipulation, and they were excluded.

In the preoperative period, the use of clopidogrel (if
applicable) was discontinued five days prior to the surgery and
the use of acetylsalicylic acid was discontinued one day prior to
the surgery in the cases undergoing on-pump (cross-clamping)
CABG. In the preoperative period, blood glucose regulation in
the patients with type 2 diabetes mellitus was performed with
regular insulin before and after the surgery. The blood glucose
concentration of the patients was maintained below 200 mg/
dL. In the preoperative period, the blood samples of the study
participants were collected into standard tubes containing
ethylene diamine tetra-acetic acid as the anticoagulant agent.
These samples were analyzed using Cell-Dyne 3700 (Abbott,
Abbott Park, IL, USA) device. Prothrombin time, activated
partial thromboplastin time (aPTT), and international normalized
ratio were measured.

Dyslipidemia in the study participants was described as
fasting serum low-density lipoprotein cholesterol = 160 mg/dL,
triglyceride = 200 mg/dL, total cholesterol = 240 mg/dL, and/or
high-density lipoprotein cholesterol <40 mg/dL and as receiving/
not receiving active drug therapy for it®. The serum cholesterol
concentration was measured by enzymatic method. Staged
approach was adopted and saved for the post-CABG period for
the patients in whom carotid artery disease was detected to be >
70% or < 100% before the surgery.

Surgical Procedure

All study participants were operated by the same surgery
team, and they initially underwent isolated CABG surgery.
Fentanyl, midazolam, and pancuronium bromide were used
for the induction of anesthesia. Standard median sternotomy
was further performed. Left internal mammary artery and other
vascular conduits (saphenous vein and RA) were prepared.
Heparin sodium (Nevparin® flakon 25.000 IU/5 mL) was
administered at a dose of 300 IU/kg. CPB, cross-clamp, standard
aortic, and two stage venous cannulas were used, and Jostra—
Cobe (Model 043213 105, VLC 865, Sweden) heart-lung
machine was used. Crystalloid cardioplegia was administered
to all patients during the surgery, and hot-shot cardioplegia was
administered at the end of the surgery. While the LIMA was
used in all cases, the right internal mammary artery was not
used. The great saphenous vein and RA were used as grafts. The
valve control of the conduit segments of the saphenous vein was
performed by administering physiological serum through the
distal end using an olive-tip injector. LIMA was preferred as the
conduit for the left anterior descending (LAD) coronary artery,
RA was preferred for circumflex coronary artery, and the great
saphenous vein (with or without valve) was preferred for right
coronary artery or diagonal coronary arteries of LAD. The graft
type for each coronary artery was recorded. Meticulous aseptic
technique was performed during the surgery. The entrances of
the ascending aorta and aortic arch were precisely examined by
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manipulation during the surgery. The procedure was amended
for the patients in whom plaque was detected by manipulation,
and these patients were excluded. Unnecessary electrocautery
usage and luxury perfusion in CPB were avoided. Hematocrit
(Hct) and hemoglobin (Hb) values were checked every 20 min
after the induction of anesthesia until the completion of the
surgery. Intraoperative blood transfusion was performed when
the Hct value decreased to 20%. Full revascularization was
performed. Mediastinum and chest drains were subxyphoidally
placed. Proximal anastomoses to the aorta were performed using
side clamp. At the end of the surgery, the patients that underwent
CABG received protamine hydrochloride (Protamin® ampoule
1000 IU/L mL) at appropriate doses for full-dose neutralization,
and activated clotting time was maintained between 100 and 120
s. Some data relevant to the surgery are demonstrated in Table 1.

artery coronary bypass surgeries, regardless of the sex. It was
stipulated that all patients must have undergone bypass surgery
as supported by the heart-lung machine that indicated stopped
heart and that the RA and saphenous vein must have been used
as grafts in all patients. The patients that were discharged without
any complication were enrolled.

Postoperative Care

At the end of surgery, the patients were admitted to the
cardiovascular surgery (CVS) intensive care unit (ICU). They
were monitored in the ICU for Hct and Hb every four hours.
We attempted to maintain the Hct level at 28% in all patients
in the ICU.

In the postoperative period, acetylsalicylic acid (Coraspin
300®) at a dose of 300 mg/day was commenced along with enteral

® Kosuyolu Heart J 2018;21(1):1-8 3

nutrition for all patients to reduce the risk of stroke after CABG.
Cefazolin sodium (1 g; Cefamezin®-IM/IV), which is used as a
standard prophylactic antibiotic in our clinic, was administered
as a single dose for 30 min before the surgery and after every 8
hours after the surgery and was continued for 72 hours. Blood

Graft patency was evaluated by cardiac tomography
angiography performed two years after the discharge. For
the present study, the patients were selected among those
aged between 50 and 70 years and who underwent multiple

Table 1. Data according to the groups

Group 1 Group 2 Group 3
(n=40) (n=33) (n=51)
(radial artery) (saphenous vein with valve) (saphenous vein without valve) P

Age (+ SD) (year) 604 +9.7 639+88 609115 0.3084
Gender (male) 33 (82.5%) 24 (72.7%) 40 (78.4%) 0.602°
PAD 2 (5%) 3(9.1%) 3(5.9%) 0.923%
Right carotid artery

Stenosis < 50% 11 (27.5%) 14 (51.5%) 18 (35.3%)

50% < stenosis < 70% 0 2(6.1%) 2(3.9%) #0.169°

70% < stenosis < 100% 0 0 2(3.9%)

Stenosis= 100% 0 0 0
Left carotid artery

Stenosis < 50% 3(7.5%) 2 (6.1%) 4 (7.8%)

50% < stenosis < 70% 1(2.5%) 2(6.1%) 0 #0.1095

70% < stenosis < 100% 0 0 0 :

Stenosis = 100% 2(5%) 1(3%) 0
Body surface area 1.8+0.1 1.8+0.1 1.8+0.1 0.693*
BMI 397+7.1 388+6.6 398+69 0.7964
Preoperative ejection 493+95 38.8+6.6 398+69 04784
fraction
The period from CABG to 349+54 35+49 344+43 14
MSCT angiography (m)
Ejection fraction 626+9.6 573+£99 60.3+9.8 0.0744
(before MSCT
angiography)
Graft patency 35 (87.5%) 26 (78.8%) 42 (82.4%) 0.604°

A: p-value was presented as a result of one-way ANOVA test,

P: p-value was presented as a result of the Pearson chi-square test,

S: p-value was presented as a result of the Spearman correlation test,

* p-value was calculated according to no carotid artery stenosis.

BMI: Body mass index, SD: Standard deviation, PAD: Peripheral artery disease, CABG: Coronary artery bypass grafting, MSCT: Multislice computerized tomography.
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glucose regulation in diabetic patients was strictly conducted
with 100 TU/mL insulin glargine (Lantus® flacon) and 100 IU/
mL human soluble (regular) insulin (Humulin-R® flacon) after
the surgery. Insulin infusion was permitted in case of necessity.
The blood glucose concentration was maintained below 200
mg/dL in all diabetic patients. RA grafts are more spasmodic
than other grafts, particularly than saphenous grafts. Therefore,
after harvesting, all radial arteries were kept in moderate warm
solutions such as diltiazem, papaverine, and heparin.

After staying at the CVS ICU for 48 h in the postoperative
period, the patients were then transferred to the CVS clinic
within the third 24 hours. The patients were discharged from the
hospital between days 6 and 11 after the surgery.

Statistical Analysis

Statistical analyses were performed using SPSS program
(SPSS Inc., Chicago, IL, USA). Statistical significance of
nonparametric data between the groups was analyzed by chi-
square and Fisher’s exact tests (because the observed values
were below the expected values). Parametric data are shown as
minimum, maximum, and mean =+ standard deviation. Statistical
significance of the parametric data between the groups was
analyzed using the Kaplan-Meier test. The result was considered
statistically significant if two-tailed p-value was < 0.05 (Table 1).

MSCT Image Reconstruction and
Occlusion Evaluation

MSCT angiography was performed using Somatom Sensation
64 (Siemens, Forchheim, Germany) tomography device, and
scanning parameters were selected as following: gantry rotation
time, 330 ms; tube voltage, 120 kW and 250 mA; and detector
collimation, 0.6 mm. Images were obtained at a single breath in
approximately 8.4-13.1 s and in the cranio-caudal direction from
the carina to the subcostal level. During MSCT angiography,
80-110 mL of non-ionized contrast agent (Iomeron 400, Bracco
s.p-a., Milan, Italy), depending on the patient’s body weight, was
rapidly provided through the antecubital vein ata speed of 5.0 mL/
second followed by 40 mL normal saline given as bolus infusion.
Automatic peak contrasting density obtained from the ascending
aorta was specified as +140 Hounsfield units. Reconstruction
was obtained according to the retrospective electrocardiography
synchronization technique enhancing 0.6 mm artifact free image
sections by 0.6 mm images in the multiplanar reformat; three-
dimensional volumetric display (volume rendering) format were
created from axial thin sections, and coronary artery anatomy
was evaluated.

All coronary artery segments and grafts were visually exam-
ined. Stenoses were classified as total occlusion (100% stenosis),
severe stenosis (= 70% stenosis), and mild stenosis-complete pa-
tency (< 0% stenosis). MSCT angiography examinations were
performed by independent radiologists, cardiovascular surgeons,
and cardiologists (Figures 1-4).

Study Groups

The patients that underwent CABG were grouped depending
on the graft type. The groups were established according to the
grafts used in the patients that underwent CABG using CPB
and cross-clamp (on-pump with cross-clamp). The first group
(Group 1) was RA group, the second group (Group 2) was great
saphenous vein with valve group, and the third group (Group 3)
was great saphenous vein without valve group. In all patients,
CABG was performed in = 3 coronary arteries on CPB. Left
internal mammary artery, RA, and saphenous vein were used
as the grafts in the subjects participated in the study. The graft
choice and coronary anastomosis sites were recorded in these
patients. Unlike the standard procedure, the presence of a
valve in the saphenous vein used was also reported. Proximal
anastomoses were performed using side clamp. The duration
of the cross-clamp did not exceed 90 min, and the duration of
cardiopulmonary bypass did not exceed 120 min in the patients
that underwent CABG by CPB with the cross-clamp technique.
To create a homogeneous group, the dialysis patients or the
patients with creatinine level > 2 g/dL, with aortic pathology
detected during the surgery, and those in whom the surgery was
amended, and the patients who underwent surgery in emergency
status, redo CABG, or CABG without touching the ascending
aorta (no-touch) or LIMA-LAD (single vascular disease patients)
CABG were excluded from the study. Moreover, the patients that
underwent second CABG surgery, those in whom the valve and
coronary artery surgeries were performed in the same session,
those who needed postoperative IABP support, those who
were re-explored due to any postoperative reason, those who
underwent CABG in an emergency status, and dialysis patients
were also excluded to create more homogeneous and similar
groups.

The patients who were allergic to contrast agent and who
had chronic obstructive pulmonary disease, atrial fibrillation,
tachycardia, or rhythm disorders, which would hinder MSCT
angiography imaging, were also excluded. Among the eligible
patients as per the study criteria, those who accepted the risk
of coronary CT angiography, who agreed to participate in the
study, and had appropriate pulse for coronary CT angiography
were selected. Accordingly, 50 patients were enrolled. MSCT
angiography was performed approximately 34.9 + 4.8 m after
the surgery to assess graft patency in the patients that were
discharged from the hospital following on-pump CABG surgery.
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Figure 1. LIMA-LAD anastamosis. The white arrow is points out LIMA,
and the yellow arrow is points out LAD.

Figure 2. All anastamoses including saphenous vein, radial artery, and
LIMA.

RESULTS

Group 1 Characteristics

There were 40 patients in Group 1, and 33 (82.5%) of them
were male with a mean age (+ standard deviation) of 60.2+10.2 y;
the mean BMI ( standard deviation) was 39.8 +7.2 kg/mz, mean
preoperative EF (+ standard deviation) was 50 +9.1%, the number
of patients with stenosis (= 70% or < 100%) in the right carotid
artery was 0 (0%), and the number of patients with stenosis (=
70% or < 100%) in the left carotid artery was O (0%). Further, there
were 2 (6.1%) subjects with peripheral arterial disease (PAD).

Figure 3. Right coronary artery anastamosis with saphen vein is shown.

Figure 4. Circumflex artery anastamosis with radial artery and the branch
of LAD anastamosis with saphenous vein.

For the females of Group 1, it was determined that the number
was 7 (17.5%), mean age (+ standard deviation) was 61.4 +7.6
years, mean BMI (+ standard deviation) was 38.8 + 74 kg/mz,
mean preoperative EF (+ standard deviation) was 45.5 + 11.2,
the number of patients with stenosis (= 70% or < 100%) in the
right carotid artery was 0 (0%), and the number of patients with
stenosis (= 70% or < 100%) in the left carotid artery was 0 (0%).
Further, there was no (0%) subject with PAD.

Group 2 Characteristics

For the males of Group 2, it was determined that the number
was 24 (72.7%), mean age (+ standard deviation) was 64 + 9.1
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years, the mean BMI (+ standard deviation) was 39.4 + 6.3 kg/m?,
mean preoperative EF (+ standard deviation) was 50.4 + 7.9, the
number of patients with stenosis (= 70% or < 100%) in the right
carotid artery was 0 (0%), and the number of patients with stenosis
(=70% or < 100%) in the left carotid artery was 0 (0%). Further, it
was observed that there were 3 (12.5%) subjects with PAD.

Group 2 Characteristics

For the females of Group 2, it was determined that the
number was 9 (27.3%), mean age (+ standard deviation) was
63.4 + 8.2 y,the mean BMI (= standard deviation) was 37.2 + 7.4
kg/m?, mean preoperative EF (+ standard deviation) was 46.7
10.9, the number of patients with stenosis (= 70% or < 100%) in
the right carotid artery was 0 (0%), and the number of patients
with stenosis (= 70% or < 100%) in the left carotid artery was 0
(0%). Further, there was no (0%) subject with PAD.

Group 3 Characteristics

For the males of Group 3; it was determined that the number
was 40 (78.4%), mean age (+ standard deviation) was 60.2 +
12.4 y, the mean BMI (+ standard deviation) was 40.9 + 6.1 kg/
m?, mean preoperative EF (+ standard deviation) was 52.7 + 8 4,
the number of patients with stenosis (= 70% or < 100%) in the
right carotid artery was 0 (0%), and the number of patients with
stenosis (= 70% or < 100%) in the left carotid artery was 0 (0%).

Further, there were 3 (7.5%) subjects with PAD.

For the males of Group 3, it was determined that the number
was 11 (21.6%), the mean age (+ standard deviation) was 63.4
+ 7.5 y, mean BMI (+ standard deviation) was 35.9 + 8.5 kg/mz,
mean preoperative EF (+ standard deviation) was 46.7 + 11.6,
the number of patients with stenosis (= 70% or < 100%) in the
right carotid artery was 0 (0%), and the number of patients with
stenosis (= 70% or < 100%) in the left carotid artery was 0 (0%).
Further, there was no (0%) subject with PAD.

DISCUSSION

Conventional coronary angiography is the gold standard
technique for evaluating coronary artery diseases®®. Although its
invasiveness and serious complications are rare, it necessitates
the development of noninvasive, effective, and reliable
alternative diagnostic methods. Along with the development of
multislice computed tomography (MSCT) systems, CT coronary
angiography has become one of the most common fields of
practice®. The most significant advantages of CT coronary
angiography as compared with those of the conventional
angiography are the ease of application, the elimination of
preparation period, follow-up, or hospitalization, patient
comfort, and the most important being the absence of risk for
serious complication as it is noninvasive. Owing to their large
diameters, less prevalence of calcification, and it being relatively
motionless, bypass grafts, compared with coronary arteries,
are the configurations that can be visualized more easily by

CT. Venous grafts in particular can be clearly visualized. The
sensitivity and specificity of MSCT in detecting graft occlusion
are 100% for each™®. The sensitivity and specificity of MSCT
angiography in detecting severe stenosis in graft was reported to
be 96% and 100%, respectively™®. Although there are differences
between the studies in general, there are studies and information
that in the early-phase (first one-year period), saphenous vein
patency is similar to that of RA, but in the late-phase (after
one year), RA patency is better™®. While choosing the conduit,
surgeons should consider the suitability for anatomic structure,
the patient characteristics, the availability for grafting, and his/
her own surgical experience.

Limited long-term patency of the veins used in coronary
bypass surgery has been very clearly demonstrated®®. Veins are
prone to early atherosclerosis due to their flow characteristics and
exposure to aortic pressure. In addition, they are different from
the arteries as they contain valve and due to their endothelium
and wall structure. The definite cause of early atherosclerosis,
however, is unclear. Standardly, the resistance and elasticity
of the valves reversely interposed in the veins against arterial
pressure and their effect on thrombosis is not well documented.

The studies demonstrating RA patency are inadequate
or superficial. While early studies have reported the patency
rate of RA between ITA and saphenous vein, recent studies
emphasize the opposite. In a recent study, based on angiography
results, Khot et al. reported that RA patency is poorer than that
of ITA and saphenous vein®?. All studies reported that LIMA
patency is higher in all periods. The duration of remaining
patency in the postoperative period for RA and great saphenous
vein, which are used as the second and third choices of graft,
respectively, has always been a matter of debate. Although
early studies emphasized that the rate of patency is better for
RA, recent studies opine that the rate of patency is better for
great saphenous vein.

Whitney et al. demonstrated that reversely interposed valve
areas of saphenous vein cause turbulent flow and dilation!?.
Chaux et al. conducted an experimental study in the valve area of
jugular veins of hypercholesterolemic rabbits and demonstrated
that the valve area created turbulent and a focus for atherosclerosis,
and atrophied valve area posed a potential for endothelial injury,
the formation of microthrombi, and thrombocyte aggregation''".
Based on the experimental and clinical data, Lojas et al. called
the veins without valve as “good veins”, recommended their use
in bypass surgeries, and suggested that there is long patency in
arterial grafts, except for ITA12),

On combining their findings with those of earlier publications,
Cohen et al. suggested that RA graft is better than saphenous
vein in coronary bypass surgeries and that it has higher rate of
patency comparable with that of the right ITA!'?. Athanasiou et
al. performed a meta-analysis and systematic review between
1965 and 2009 comprising 35 publications and stated that
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early-phase (before the first one year) patency rates of RA and
saphenous vein are similar, but late-phase (1-5 years) patency is
better for RA; they also stated that RA graft should be the first
choice in coronary bypass surgeries®.

In a study conducted in 2004, RA occlusion was detected by
8.2% and saphenous vein occlusion was detected by 13.6%'%.
The rate of string sign appearance was 7% in RA and 0.9% in
saphenous vein. In the same study, it was observed that RA
occlusion was equal in males and females and that the patency
of RA that bypassed to the circumflex coronary artery is similar
to that bypassed to the right coronary artery. Saphenous vein
occlusion was reported to be more prevalent in females. The rate
of RA patency was determined to be higher in diabetic patients
and in those with peripheral vascular disease!'¥.

Modine et al. conducted a study in > 65-year-old elderly
patients and reported that using RA in such patients is practical
and harmless, and it does not enhance morbidity or mortality!>.
Engoren et al. reported that RA outcomes were better in elderly at
the end of a 12-year period than those in the other age groups!®.
Georghiou et al. reviewed many studies and suggested that
saphenous vein patency ranks second after RA and that the
RA can be readily used for stenosis with thin native coronary
structure'”.

As per the result of angiography performed a week after
and a year after the CABG surgery, Goldman et al. indicated no
difference between saphenous vein and RA groups in terms of
the rate of remaining patency'®. The same study reported that
the rate of remaining patency is better in the saphenous veins
removed by open surgery as compared to the veins endoscopically
removed and that the rate of remaining patency was better at
the end of one year for the saphenous veins implemented by
on-pump surgery. String sign appearance due to the degree of
coronary artery stenosis was observed to be more prevalent in
the RA grafts!'®. While there was no difference between the
radial arteries removed by endoscopic or open surgical methods
in terms of the rate of remaining patency, the rates of remaining
patency were the same also between the subjects who underwent
on-pump or off-pump CABG surgery. The study emphasized that
the rate of remaining patency at the end of one year was better for
RA versus that of saphenous vein in type 2 diabetic patients!'®.
Acar et al. reported the late-phase rate of the remaining patency
at the end of 5 years to be 83% for the left internal mammary
artery, 87% for the right internal mammary artery, 83% for
RA, and 81% for great saphenous vein. The rate of remaining
patency for the RA anastomosed to the LAD branches was 93%,
anastomosed to the circumflex coronary artery was 82.5%, and
anastomosed to the right coronary artery was 77.6%. The most
significant finding of this study is that the rate of remaining
patency was better for RIMA than that for LIMA, which was not
found in any study!”. Yie et al. conducted a study between 2002

and 2006 in 123 patients and reported RA patency to be 92% at
the end of 32 weeks and stated that RA patency is better in the
coronary arteries with serious degree of stenosis®”.

Considering the studies up to now, LIMA patency is better
in coronary bypass surgeries and is independent of time. As
the second choice graft, it is observed that RA patency in the
intermediate- and late-phases is superior to saphenous vein
patency.

CONCLUSION

The rate of remaining patency for the other grafts in
decreasing order was as following: RA (87.5%), great saphenous
vein without valve (82.4%), and great saphenous vein with valve
(78.8%).

The fact that the rate of remaining patency is the highest for
LIMA is consistent with the results of the studies conducted until
today. However, the superiority of RA and great saphenous vein
with or without valve conduits in terms of remaining patency
has not been clearly identified. We believe that the mentioned
outcome may be supported in large-scale studies.

Study Limitations

In the present study, all study participants were Caucasians
and did not represent any other ethnic groups. The patients that
would impair the similarity between the groups, including those
with renal insufficiency, dialysis patients, and redo CABG cases,
have not been included in the study. This study did not include
power analysis. Statistical insignificance was observed because
of the low number of participants.
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The Effect of Pump on Early Postoperative
Mortality and Cerebrovascular Accident in
Coronary Bypass Surgery Patients

Fatih Aygiin, Mehmet Oziilkii

Baskent University Konya Practise and Research Center, Clinic of Cardiovascular Surgery, Konya, Turkey

ABSTRACT

Introduction: This study investigated the mortality rates during the postoperative early period (one month) in
patients who underwent on- or off-pump coronary artery bypass grafting (CABG) and explored the effects of
cardiopulmonary bypass (CPB) on early mortality and cerebral accident.

Patients and Methods: This study comprises a total of 260 subjects that underwent CABG surgery in our
clinic. Patients who underwent CABG were grouped according to two different surgical techniques: the first
group (Group 1) consisted of patients who underwent CABG using CPB and cross-clamp (on-pump); the
second group (Group 2) consisted of patients who underwent CABG by beating heart (off-pump) technique.
Proximal anastomoses were performed using side clamps in all cases.

Results: Postoperative follow-up was conducted on patients until Day 30 for mortality. We encountered four
dead cases and six cerebrovascular accidents.

Conclusion: The rates of cerebral accidents (2.4% vs. 2.1%) and deaths (1.8% vs. 1%) have the same ratios
and are not statistically significant in on-pump CABG surgeries compared with off-pump CABG surgeries.

Key Words: Coronary artery disease; coronary artery bypass; off-pump coronary artery bypass; heart-lung
machine; mortality; stroke

Acik Kalp Cerrahisinde, Pompanin Erken Postoperatif Mortalite ve
Serebrovaskiiler Olay Uzerine Etkisi

OZET

Giris: Bu ¢alisma, son gelismelerle pompali/pompasiz koroner arter baypas grafting (KABGO) uygulanan
hastalarda, postoperatif erken donemde (bir ayda), kardiyopulmoner baypas (KPB)'in erken mortalite ve se-
rebral olay iizerine etkileri aragtirildi.

Hastalar ve Yontem: Calismamiz, klinigimizde koroner arter baypas greftleme ameliyati yapilan toplam
260 olguyu icermektedir. KABGO uygulanan hastalar iki farkli cerrahi teknige gore gruplandirildi. Birinci
grup (Grup 1), CPB ve X klemp (on-pump) kullanilarak KABGO uygulanan hastalardan olustu. Tkinci grup
(Grup 2), atan kalp (off-pump) teknigi ile KABGO uygulanan hastalardan olustu. Proksimal anastomozlar
tiim olgularda yan klemp kullanilarak yapildi.

Bulgular: Hastalar postoperatif otuzuncu giine kadar mortalite agisindan takip edildi. Dort 6liim olgusu ve alti
serebrovaskiiler olayla kars karsiya kaldik.

Sonug¢: On-pump KABGO ameliyatlarinda off-pump KABGO ameliyatlarina kiyasla serebral kaza oranlari
(%2 4’e kars1 %2.1) ve 6liim (%1°e kars1 %1.8) benzer oranda goriiliirken istatistiksel olarak anlamli degildir.

Anahtar Kelimeler: Koroner arter hastaligi; koroner arter baypas operasyonu; off pump koroner arter baypas
operasyonu; kalp akciger makinasi; mortalite; fel¢
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INTRODUCTION

Coronary artery bypass grafting (CABG) surgery is one
of the most frequently performed surgeries in the world. It has
risks for central nervous system complications and mortality.
Conventional CABG is performed using a cardiopulmonary
bypass (CPB) device and is called as on-pump CABG, whereas
the CABG performed without CPB is called off-pump CABG
(beating heart).

On-pump CABG is considered the gold standard, but this
method has physiological outcomes including the activation of
the complement system, as well as thrombocytopenia, immune
suppression, and inflammatory response, which can lead to
organ dysfunction. Nevertheless, the manipulation of ascending
aorta during cannulation (cannulation and cross-clamping) poses
a risk for embolization and stroke.

Some studies emphasize that the mortality and morbidity
rates of off-pump and on-pump coronary artery bypass surgeries
are different, particularly in high-risk patients'". There are studies
reporting the differences between these two CABG techniques
in terms of the incidence of renal insufficiency, postoperative
cognitive exposure, prolonged mechanical ventilation, blood
loss, and prolonged duration of hospital and intensive care
unit stays (2-5 days). However, in recent years, developments
in CPB have led to improvements in surgical experience and
patient management. We have encountered improvements in
cooperation among specialists, such as cardiac surgeons, clinical
perfusionists, anesthetists, and other technicians.

This study investigated the mortality and cerebral accident
rates in the postoperative early period (one month) in patients
who underwent on/off- pump CABG and explored the effects of
CPB on early mortality and cerebral accidents.

PATIENTS and METHODS

This study has been approved by Institutional Review Board.
Clinical Characteristics of Patients

This study comprises a total of 260 subjects that underwent
CABG surgery in our clinic. Their medical history was
questioned, and detailed physical examination was performed
in all patients. Transthoracic echocardiography (TTE) (Acuson,
Mountain View, Acuson Sequoia C256, Siemens, GERMANY),
standard preoperative laboratory analyses, pulmonary function
test (Spirobank Spirometry, MIR medical International
Research Product, ITALY), and bilateral carotid artery Doppler
ultrasonography (Toshiba XARIO prime ultrasound, JAPAN)
were performed in our clinic. Ascending aorta, thorax, and aortic
arch calcification were evaluated by standard telegram prior to the
surgery. During surgery, the ascending aorta and the beginning
of the aortic arch were examined by manipulation. Patients with
plaque detected during manipulation were not included in this
study because their medical treatments were changed.

Clopidogrel (Plavix® 75 mg, Sanofi Aventis, FRANCE)
and acetylsalicylic acid were respectively discontinued five and
three days before surgery in patients who will undergo on-pump
(with cross-clamp) CABG. Clopidogrel and acetylsalicylic acid
(Coraspin® 100,150, 200 mg, Bayer Turk, TURKEY) were
respectively discontinued five days and one day before surgery
in patients who will undergo off-pump CABG.

Blood glucose concentration in patients with type 2 diabetes
was regulated using regular insulin before and after surgery. The
blood glucose levels of the patients were kept below 200 mg/dL.

Dyslipidemia in study participants was defined as fasting
serum total cholesterol level = 40 mg/dL, triglyceride level = 200
mg/dL, low-density lipoprotein cholesterol level = 160 mg/dL,
and/or high-density lipoprotein cholesterol level < 40 mg/dL, as
well as receiving or not receiving active drug therapy®. Serum
cholesterol level was measured by enzymatic methods.

Serum samples were collected in standard tubes containing
ethylenediaminetetraacetic acid as anticoagulant. These serum
samples were analyzed via Cell-Dyne 3700 (Abbott, Abbott
Park, IL, USA) device. The weight (SECA, Vogel & Holke,
Hamburg, GERMANY) and height (SECA, Vogel & Holke,
Hamburg, GERMANY) of the participants were measured, and
body mass index (BMI) was calculated prior to the surgery. The
distribution of BMI according to ages in groups is presented in
Figures 1 and 2.

Patients who underwent CABG under emergency conditions,
CABG surgery for the second time, CPB-supported off-pump
CABG, and valvular and coronary artery surgeries in the same
session, as well as and those with chronic renal insufficiency and
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Figure 1. Distribution of BMI according to ages in Group 1.
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undergoing dialysis patients, were excluded from this study to
create ahomogeneous group. Data were collected retrospectively.
The stage approach was applied in patients with carotid artery
disease over 70% and under 100%, and carotid artery surgery
was delayed until one month after CABG.

Study Groups

Patients who underwent CABG were grouped according
to two different surgical techniques. The first group (Group 1)
included those that underwent CABG by using CPB and the
cross-clamp (on-pump) technique. The second group (Group
2) consisted of patients who underwent CABG by the beating
heart (off-pump) technique. A side clamp was used for proximal
anastomosis in all cases.

In a study about CPB duration, it was found that the
prolonged CPB duration independently increased mortality and
morbidity after CABG”. Mean duration was 115 min in CABG
patients participating in the study. To make a more balanced
comparison between groups, the patients who underwent CABG
by cross-clamp technique and CPB with cross-clamping times
and CPB times not exceeding 90 and 120 min, respectively, were
included.

Beating heart operation indications in our clinic: the proper
diameter of the coronary artery, the epicardial view of the
coronary arteries, and the cardiac performance are good enough
to allow for cardiac manipulation. Otherwise, on-pump surgery
is preferred. This choice obviously increases the number of
anastomoses in on-pump surgery.

To create homogeneous groups, dialysis patients (or patients
with creatinine level higher than 2 g/dL), patients whose surgery
procedure has been changed because aortic pathology was
seen during surgery, patients who underwent surgery under
emergency conditions, patients who underwent redo-CABG, and

patients who underwent surgery without touching the ascending
aorta or underwent left internal mammarian artery (LIMA)-LAD
CABG were not included in the study.

Surgical Procedure

Isolated CABG was performed in all patients who participated
in this study. Fentanyl, midazolam, and pancuronium bromide
were administered for the induction of anesthesia. Standard
median sternotomy was applied. Vascular conduits (LIMA,
saphenous vein and radial artery) were prepared. Heparin
sodium (Nevparin® 5000 IU/mL Mustafa Nevzat, TURKEY)
was administered (at a dose of 300 IU/kg). CPB, cross-clamp,
standard aortic cannula, and two-stage venous cannula were
applied. Jostra-Cobe (Model 043213 105, VLC 865, SWEDEN)
heart-lung machine was used. Crystalloid cardioplegia during
surgery and hot shot cardioplegia at the end of the surgery
were used in all patients. LIMA was used in all cases, but the
right internal artery was not. Great saphenous vein and radial
artery have been the preferences for conduit. Meticulous aseptic
technique was used in all operations. Unnecessary electrocautery
and luxury perfusion (unnecessary CPB that enhances
postoperative complications) were avoided. Heparinization was
performed by administering 150 IU/kg heparin in patients who
underwent the beating heart technique. Octopus and Starfish
were applied in distal anastomoses.

In on-pump and off-pump techniques, a side clamp was
used for proximal anastomoses. Several data about surgery are
demonstrated in Table 1.

Postoperative Care

Cefazolin sodium (Cefamezin®-IM/IV, Zentiva, TURKEY),
which is being used as standard prophylactic antibiotic in
our clinic, was administered at a dose of 1 g/30 min before
surgery and continued at 8 h intervals for 72 h after surgery.
Acetylsalicylic acid (Coraspin® 300, Bayer Turk, TURKEY)
was commenced at a dose of 300 mg/d together with enteral
nutrition in all study participants. Blood glucose levels in
diabetic patients were strictly regulated after surgery by using
insulin glargine at a dose of 100 TU/ml (Lantus® flacon, Sanofi
Aventis, FRANCE) and human soluble regular insulin at a dose
of 100 IU/ml (Humulin-R® flacon, Lilly, TURKEY). Insulin
infusion was not avoided. Blood glucose concentration was kept
below 200 mg/dL in all diabetic patients.

Patients stayed at the cardiovascular surgery (CVS) intensive
care unit for 48 h. They were admitted to the CVS clinic within
72 h after their drains and arterial catheters were removed. The
patients were discharged from the hospital 6-12 d after surgery
and were followed up until the 30th postoperative day for
mortality and cerebral accident.

Statistical Analysis

Statistical analyses were made by SPSS (SPSS Inc., Chicago,
IL,USA). Pearson’s chi-squared analysis was used in the analysis

of the statistical significance of nonparametric data between the
groups, and Fisher’s exact test was used for nonparametric data

1
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Table 1. Data according to group

Group 1 (n=164)

Group 2 (n=96)

(On-pump CABG) (Off-pump CABG) P

Age (= SD) (year) 63+9.5 625+ 10 0.687"
Gender (Male) 107 (65.2%) 59 (61.5%) 0.540°
Smoking 72 (43.9%) 37 (38.5%) 0.398°
COPD 37 (22.6%) 32 (33.3%) 0.058°
Hypertension 136 (82.9%) T4 (77.1%) 0.249°
PAD 9 (59%) 3 (3.1%) 0.544F
Preoperative leuykocyt count 8.14+52 836+2.15 0.6827
Preoperative thrombocyst count 258.6 £904 253.7 +68.7 0.647"
Preoperative stroke story 11 (6.7%) 7 (7.3%) 0.858°
Diabet oral a/d 49 (29.9%) 30 (31.3%) 0.907"
Parenteral a/d 29 (17.7%) 15 (5.6%)

Right carotid artery
No stenosis

*101 (61.5%)

Stenosis < %50 55 (33.5%)
%350 < stenosis < %70 6 (3.7%)
% 70 < stenosis < %100 1(0.6%)
Stenosis= %100 1(0.6%)
Left carotid artery
No stenosis *96 (38.5%)
Stenosis < %50 54 (32.9%)
%50 < stenosis < %70 10 (6.1%)
thm s sie(r;ols(i)s0< %100 2(12%)
enosis= % 2 (12%)
Weight (kg) 783+ 134
BMI 295+5.1
Ejection Fraction 53.7+9.7
Numbers of grafting 36+0.8
Preoperative leukocyte count 8.1+£52
Preoperative thrombocyte count 258.6 £904
Postoperative stroke 4 (2.4%)
Postoperative mortality 3(1.8%)

*61 (63.5%)
28 (% 29.2%)

#0.7537
7 (% 7.3%)
0
0
63 (36.5%)
2 302
9 (%30.2) #0.258"
4(%4.2)
0
0
773+13.1 0.548"
297+5 0.768"
545+8.8 0.536"
26+09 <0.001T
83+2.1 0.682"
253.7 +68.7 0.647"7
2 (2.1%) 1F
1 (1%) 1F

T: p value as Student’s t-test result,
P: p value as Pearson’s chi-squared test result,

*: Student’s t-test was made according to these values,
F: Fisher’s exact test was used because the observed values were below the expected values.
BMI: Body mass index, SD: Standard deviation, PAD: Peripheral artery disease, COPD: Chronic obstructive pulmonary disease, CABG: Coronary artery bypass grafting.

in case the observed between-group values were lower than
expected. Although parametric data were shown as minimum,
maximum, and mean + standard deviation, independent Student’s
t-test was used in the statistical significance of parametric data
between the groups. If two-tailed p value was lower than 0.05
(p< 0.05), it was considered statistically significant (Table 1).

RESULTS

Subject Characteristics

The minimum and maximum ages of all participants were
29 and 89 years (mean + standard deviation: 62.8 £ 9.7 y),

respectively. Among the patients in our study, 166 (63.8%)
were male and 94 (36.2%) were female. The number of patients
receiving an antidiabetic agent was 123 (47.3%), and the
number of patients with hypertension (HT) was 210 (80.8%).
There were 69 (26.5%) patients with chronic obstructive
pulmonary disease (COPD) and 109 smokers (41.9%). A
total of 18 (6.9%) patients have histories of stroke, 1 patient
(0.4%) with right carotid artery stenosis (70% < lesion <
100%), 2 patients (0.8%) with left carotid artery stenosis (70%
< lesion < 100%). In our study, the number of patients who
underwent CABG with CPB was 164 (63.1%), and the number
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of patients who underwent beating heart technique was 96
(36.9%). Mortality was observed in four patients (1.5%) in the
postoperative period.

Groups Characteristics

Males in Group 1: Two (1.9%) dead cases were shown, and
the mean + standard deviation preoperative EF was 52.5 + 9.4.
The mean + standard deviation age was 62.4 + 10.3 y, the mean
+ standard deviation body mass index (BMI) was 28.2 + 4.6
kg/m?, and the mean + standard deviation number of bypass
grafting performed in CABG was 3.5 + 0.8. The number of
patients with history of cerebrovascular accident (CVA) before
surgery, right carotid artery stenosis (70% < lesion < 100%),
and left carotid artery stenosis (70% < lesion < 100%) was
nine (8.4%), zero (0%), and two (1.9%), respectively. There
were 67 (62.6%) smokers, 82 (76.6%) hypertensive patients,
29 (27.1%) patients with COPD, 7 (6.5%) patients with PAD,
28 (26.2%) patients receiving oral antidiabetic agent, and 12
(11.2%) patients receiving parenteral antidiabetic agents. The
mean + standard deviation preoperative leukocyte count was
827 + 6.1, and the mean + standard deviation preoperative
thrombocyte count was 247.9 +74.9.

Females in Group 1: One (1.8%) dead case was shown.
The mean =+ standard deviation age was 64.1 + 7.9 y, the mean
+ standard deviation BMI was 31.8 + 5.1 kg/m?, the mean +
standard deviation preoperative EF was 56 + 9.8, and the mean
+ standard deviation number of bypass grafting performed in
CABG was 3.7 + 0.8. Two patients (3.5%) have CVA histories
before surgery, one patient (1.8%) has right carotid artery
stenosis (70% < lesion < 100%), and no patient (0%) has left
carotid artery stenosis (70% < lesion < 100%). It was observed
that there were 54 (94.7%) hypertensive patients, 5 (8.8%)
smokers, 8 (14%) patients with COPD, 2 (3.5%) patients with
PAD, 21 (36.8%) patients receiving oral antidiabetic agent, and
17 (29.8%) patients receiving parenteral antidiabetic agent.
The mean + standard deviation preoperative leukocyte count
was 7.89 + 2.5 and the mean + standard deviation preoperative
thrombocyte count was 278.9 + 112.

Males in Group 2: No (0%) death cases were encountered
after surgery. The mean + standard deviation age was 61.5 £ 9.5
y, the mean + standard deviation BMI was 28.1 + 3.8, the mean
+ standard deviation preoperative EF was 56.3 = 7.5, and the
mean =+ standard deviation number of bypass grafting performed
in CABG was 2.7 + 1. Five patients (8.5%) have CVA histories,
zero patients (0%) have right carotid artery stenosis (70% < lesion
< 100%), and no patient (0%) has left carotid artery stenosis
(70% < lesion < 100%). There were 33 smokers (55.9%), 42
hypertensive patients (71.2%), 18 patients (30.5%) with COPD,
2 patients (3.4%) with PAD, 19 patients (32.2%) receiving oral
antidiabetic agent, and 3 patients (5.1%) receiving parenteral
antidiabetic agent. The mean + standard deviation preoperative
leukocyte count was 8.51 +2.1, and the mean + standard deviation
preoperative thrombocyte count was 256.7 + 71.8.

Females in Group 2: One (2.7%) dead case was shown after
surgery. The mean + standard deviation) age was 63.9 £ 10.8 y,
the mean + standard deviation BMI was 32.2 + 5.6, the mean
+ standard deviation preoperative EF was 51.5 + 10, the mean
+ standard deviation number of bypass grafting performed in
CABG was 2.5 + 0.8. Two patients (5.4%) have CVA histories
before surgery, no patient (0%) has right carotid artery stenosis
(70% < lesion < 100%), and no patient (0%) has left carotid
artery stenosis (70% < lesion < 100%). There were 4 smokers
(10.8%), 32 hypertensive patients (86.5%), 14 patients (37.8%)
with COPD, 1 patient (2.7%) with PAD, 11 patients (29.7%)
receiving oral antidiabetic agent, and 12 patients (32.4%)
receiving parenteral antidiabetic agent. The mean + standard
deviation preoperative leukocyte count was 8.1 + 2, and the
mean =+ standard deviation preoperative thrombocyte count was
249 + 64.1.

The patients were followed up until the 30" postoperative
day for mortality and cerebral accident. We encountered four
dead cases and six cerebrovascular accidents. The distribution of
mortality in all participants is presented in Figure 3.

DISCUSSION

Conventional CABG is performed using a CPB device and is
called on-pump CABG, whereas the CABG performed without
CPB is called off-pump CABG. On-pump CABG is described as
the gold standard; however, this method has some physiological
outcomes, including thrombocytopenia, complement system
activation, immune suppression, and inflammatory response,
which lead to organ dysfunction. The manipulation of the
ascending aorta during cannulation has risk for embolization and
stroke.

* exilus
Jno-extus

Body Mass Index

T T T T
Age (year)

Figure 3. Distribution of mortality in all participants.
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CABG, On/Oft-Pump, Mortality, Stroke

Puskas et al. reported that beating heart CABG (off-pump)
has become the preferred technique because of similar number
of revascularization, improved time until hospital discharge, and
decreased number of patients with low cardiac output compared
with conventional CABG (on-pump CABG)®. Supporting these
data, some authors reported that off-pump CABG might reduce
perioperative morbidity compared with on-pump CABG®.

Conventional CABG is characterized by precise coronary
anastomoses performed by using CPB. However, providing
blood-free surgical area and performing precise anastomosis
using CPB brings along unfavorable effects for the patient
including blood trauma, inflammatory response, negative
nonpulsatile flow, potential air embolus, and debris embolization
arising from the aorta'”. Off-pump CABG was considered a
technique for removing the unfavorable effects of CPB.

Dalen et al. retrospectively reviewed patients who underwent
CABG surgery in Sweden in a mean period of 7.1 years 'V, They
emphasized that patients who underwent off-pump or on-pump
surgery had similar outcomes in terms of long-term survival,
mortality, re-hospitalization due to myocardial infarction (MI),
heart failure, and stroke. Hueb et al. prospectively followed 155
patients who underwent off-pump CABG and 153 patients who
underwent on-pump CABG surgery for five years and found no
difference between off-pump CABG and on-pump CABG in
terms of mortality, MI, revascularization, recurrence of angina,
and stroke 1.

Recently, CABG is increasingly being performed in many
high-risk patients. The benefits of off-pump CABG are obvious
in terms of complications due to CPB and aorta. Recent studies
have demonstrated improvements in high-risk patients who
underwent off-pump CABG (*19,

Off-pump CABG and the gold standard on-pump CABG have
been compared both in large retrospective observational studies
and in randomized controlled studies. The results of studies
on both techniques revealed comparable outcomes. However,
small, prospective, randomized, controlled studies are lacking.
One study has reported that these other studies are incapable of
demonstrating early- and late-term results concerning incomplete
revascularization, decreased long-term graft patency, increased
recurrent revascularization, and survival. This has encouraged
researchers who are against off-pump CABG to promote the
discontinuation of this technique. There are studies stating
that those who have doubt about the applicability and benefit
of off-pump CABG ignore statistically significant studies that
demonstrate similar long-term outcomes and more comfortable
hospital care periods than on-pump CABG (722,

Selnes et al. followed 75 patients who underwent off-pump
CABG and 152 patients who underwent on-pump CABG for 6
years and reported that long-term cardiac and cognitive outcomes
are generally similar ®®. Van Dijk et al. performed 282 off-pump
CABG surgeries by using the octopus stabilizer device and

emphasized that it is not different from CPB in terms of five-year
survival rate, MI, angina recurrence, stroke, revascularization,
and cognitive functions®?.

Van Dijk et al., Roy et al., Legare et al. and Parolari et al.
compared the short-term outcomes of on-pump and off-pump
CABG and found no comparable differences *>. Beckermann
et al. stated that off-pump CABG is superior to on-pump CABG
owing to mildly better hospital discharge rates and lower
incidence of some postoperative complications particularly atrial
fibrillation, psychotic syndromes, and renal dysfunction (V.

In their large-series studies, Plomondon et al. reported that
off-pump CABG is superior to on-pump CABG in terms of early
morbidity and mortality rates ?9.

In this study, it was observed that the rate of death and
cerebral accident in hospitals or within 30 postoperative days was
the same (i.e., statistically insignificant) in the on-pump CABG
group (Group 1) compared with the off-pump group (Group 2).
The preoperative evaluation of EF by transthoracic ECHO was
not different between the groups. It was observed that EF was
over 50% in two of three cases that died and below 50% in the
other case in Group 1. EF was below 50% in one patient who
died in Group 2. Although the mortality in Group 1 was due to
low cardiac output syndrome in two cases and due to multiple
organ failure in one case, mortality was due to catastrophic CVA
in Group 2. Even though postoperative stroke was not the cause
of any postoperative death in the on-pump CABG group, stroke
was considered the cause of mortality in the off-pump CABG
group. Two of the cases that died in Group 1 were under the age
of 70, and one was over the age of 70. By contrast, the case that
died in Group 2 was over the age of 80. The mean number of
bypass grafting was found to be statistically significantly higher
in the on-pump group versus the off-pump group. However, it
was determined that three grafts were used in two of the three
patients who died in the postoperative period in Group 1, and
four grafts were used in the other case. By contrast, three grafts
were used in the case that died in the postoperative period in
Group 2.

CONCLUSION

In this study, no statistically significant difference was
determined between on-pump CABG and off-pump CABG in
terms of early postoperative mortality rate and cerebral accident
rate during 30 postoperative days. The results can be summarized
under two topics: the number of bypass grafting performed in
on-pump CABG surgeries is statistically significantly higher
than the number of bypass grafting performed in off-pump
CABG surgeries; the rates of cerebral accident (2.4% vs.
2.1%) and death (1.8% vs. 1%) have the same ratios and are
not statistically significant in on-pump CABG compared
with off-pump CABG"?. In recent years, developments
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in CPB have improved the surgical experience and patient
management. Additionally, we have observed improvements
in the cooperation of specialists, such as cardiac surgeons,
clinical perfusionists, anesthetists, and other technicians. These
improvements help surgical teams achieve better results. We
believe that current on-pump CABG surgery is as safe as off-
pump CABG for patients who meet the criteria mentioned in our
study.

Study Limitations

All study participants are Caucasians and do not represent
other ethnic groups. The present study does not comprise patients
with renal insufficiency, dialysis patients, or redo-CABG cases.
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Uciincii Basamak Bir Merkezden Kardiyak
Arrest Serisi
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OZET

Giris: Kardiyak arrest etkili kardiyopulmoner resiisitasyon (KPR) yapilmazsa 6liimle sonuglanan kardiyak
fonksiyonlarin beklenmedik sekilde kaybolmasidir. Ani kardiyak arrest olayin meydana geldigi yere bagl
olarak hastane i¢i ve dig1 olarak siniflandirilir.

Hastalar ve Yontem: Calismaya 2013-2016 yillar arasinda kardiyak arrest tanisiyla hastane ici ve hastane
dis1 olmak iizere Kosuyolu Kalp Hastanesi Acil Servisine bagvuran veya hasta yakini ya da ambulans yardimi
ile tibbi ekipmanla getirilen 18 yas iistii 134 hasta dahil edilmistir. Hastalarin demografik 6zellikleri hastane
veri tabanindan saglanmisgtir.

Bulgular: Calismaya 95 (%71) erkek, 39 (%29) kadin hasta olmak iizere toplam 134 hasta dahil edilmistir.
Yas ortalamast 61.7 + 14.6 olarak saptandi. Total 134 kardiyak arrestin 58’1 hastane i¢i, 76’s1 hastane dig1
olarak saptanmigtir. KPR sonrasi nabizli elektriksel aktivite saptanan hastalarin 35 (%64.8)’i hastane igi arrest,
19 (%35.2)’u hastane dig1 arrest; nabizli elektriksel aktivite saglanamayan hastalarin 23 (%28.7)’ii hastane i¢i
arrest, 57 (%71.2)’si hastane dis1 arrest olarak saptanmistir (p< 0.001).

Sonug¢: Calismamizda kardiyak arrest nedeni olarak en sik nedenler; ST yiikselmeli miyokart infarktiisii,
konjestif kalp yetersizligi ve nedeni belirlenemeyen grup olarak belirlenmistir. Gelis ritmi olarak en fazla
asistol ritmi saptanmistir. KPR sonrasi nabizli elektriksel aktivite saglanan grupta saptanan ventrikiiler
fibrasyon orani nabizli elektriksel aktivite saglanamayan gruptakine gore daha yiiksek oranda tespit edilmis
ve istatistiksel olarak anlamli saptanmistir. Calismamizda literatiire benzer olarak soklanabilir ritim olanlarda
nabizli elektriksel aktivite saglanma oran1 daha fazla saptanmistir.

Anahtar Kelimeler: Kardiyak; arrest
Cardiac Arrest Registry at a Tertiary Center
ABSTRACT

Introduction: Cardiac arrest, which may result in death without an effective cardiopulmonary resuscitation
(CPR), is the unexpected loss of cardiac functions. Sudden cardiac arrest is classified as in-hospital and out-
of-hospital depending on the place where the event occurs.

Patients and Methods: In this study, 134 patients (age, >18 years) who were admitted or were brought with
the help of their relatives or in an ambulance and medical equipment to the Emergency Department of Ko-
suyolu Cardiac Hospital with the diagnosis of in-hospital or out-of-hospital cardiac arrest between 2013 and
2016 were enrolled. Demographic characteristics of the patients were obtained from the hospital database.

Results: In total, 134 patients were included in this study. Of these, 95 (71%) were males and 39 (29%) were
females. The mean patient age was 61.7 + 14.6 years. In a total of 134 cardiac arrests, 58 were in-hospital
and 76 were out-of-hospital. Among the patients who exhibited electrical activity with pulse after CPR, 35
(64.8%) experienced in-hospital cardiac arrest and 19 (35.2%) experienced out-of-hospital cardiac arrest,
whereas among the patients who exhibited pulseless electrical activity after CPR, 23 (28.7%) experienced in-
hospital cardiac arrest and 57 (71.2%) experienced out-of-hospital cardiac arrest (p< 0.001).

Conclusion: The most common cause of cardiac arrest in our study cohort was myocardial infarction with ST Yazisma Adresi

segment elevation, followed by congestive heart failure and indefinite causes. Asystole was the most common

rhythm at admission. The rate of ventricular fibrillation detected in the returning group was found to be higher Cetin Gegmen

than the non-returning group and the difference was statistically significant (p< 0.001). Similary to literature E-posta: mkahyaoglu09@hotmail.com
in our study, pulsatile electrical rhythm was found to be more prominent in pulsatile rhythms. Gelig Tarihi: 23.02.2017

X Kabul Tarihi: 09.06.2017
Key Words: Cardiac; arrest
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GIRIS

Kardiyak arrest etkili kardiyopulmoner resiisitasyon
(KPR) yapilmazsa oliimle sonuglanan kardiyak fonksiyonla-
rin beklenmedik sekilde kaybolmasidir. Ani kardiyak arrest
olayin meydana geldigi yere bagli olarak hastane i¢i ve dis1
olarak siniflandirilir. Hastane dig1 arrestin en sik nedeni iske-
mik kalp hastalig1 olmasina ragmen, diger reversible nedenler
olan hipoksi, hipovolemi, hipo ya da hiperkalemi, metabolik
bozukluklar, hipotermi, tromboemboli, perikardiyal tamponad,
toksik nedenler ve tansiyon pnomotoraks gibi durumlar da kar-
diyak arreste neden olabilir. Her tiirlii tan1 ve tedavi uygula-
malarina ragmen hastane dig1 arrestlerin mortalite oranlar1 ¢ok
yiiksektir'". Hastane dis1 kardiyak arrest diinya ¢apinda oliime
neden olan baglica nedenlerden olup, gelismekte olan iilkeler-
de total mortalitenin yaklasik %10 kadarini olusturmaktadir®.

Hastane dig1 arrestte sonucu etkileyen faktorler arasinda ta-
nikli arrest, acil servise ulagma zamani, baslangic ritmi ve de-
fibrilasyon uygulanma zamani bulunmaktadir®®. Hastane ici
arrest, Amerika Birlesik Devletleri (ABD)’nde yillik ortalama
200.000 olgu olarak rapor edilmis olup, hastaneden taburculuk
sonrasi sagkalim oran1 %7-26 civarindadir®®, Hastane ici ar-
rest olan hastalar daha diigkiin hastalar olup, daha fazla komor-
bid durum eslik etmekte, asistol ya da nabizsiz elektriksel ak-
tivite gibi soklanamayan ritimler daha fazla bulunmaktadir®.

Calismamizda 3 yillik zaman periyodu i¢inde, acil servis
bagvuru sonrasi acil servis izlemde olmak iizere, hastane ici
ya da hastane dig1 arrest olarak tersiyer bir merkez olan Kar-
tal Kosuyolu Yiiksek Ihtisas Saglik Uygulama ve Arastirma
Merkezi Acil Servisine bagvuran hastalar1 etyoloji, demogra-
fik ozellikleri, gelis ritimleri ve gelis ritimlerinin KPR sonrasi
elektriksel aktivite saglanma oranlar1 acisindan yayinlamay1
amacladik.

HASTALAR ve YONTEM

Calismamiza Yerel Etik Kuruldan 2017.6/18-62 dosya nu-
marasl ile etik kurul onay1 alinmigtir.

Calismaya 2013-2016 yillar1 arasinda kardiyak arrest tani-
siyla hastane i¢i ve hastane dig1 olmak iizere Kartal Kosuyolu
Yiiksek Ihtisas Saglik Uygulama ve Arastirma Merkezi Acil
Servisine bagvuran veya hasta yakini ya da ambulans yardimi
ile tibbi ekipmanla getirilen 18 yas tistii 134 hasta dahil edil-
mistir. Hastalarin demografik 6zellikleri hastane veri tabanin-
dan saglanmistir.

Hipertansiyon ve diabetes mellitus tanilar1 hastalarin gec-
mis kayitlar1 ve hasta yakinlarinin ifadeleri dogrultusunda
alinmistir. Onceden koroner stent islemi ya da koroner bay-
pas operasyonu varlig1r dnceden koroner arter hastalig1 olarak
tanimlanmigtir. Kronik bobrek yetersizligi, konjestif kalp ye-
tersizligi, perifer arter hastaligi ve kronik obstriiktif akciger
hastalig1 ge¢mis kayitlardan elde edilmisgtir.

Tlk tibbi bagvuru aninda gekilen elektrokardiyografi (EKG)
sonucu ST segment yiikselmeli miyokart infarktiisii ve ST
segment ylikselmesiz miyokard infarktiisii tanilari ilgili ki-
lavuzlara gore konulmustur. Onceden kalp yetersizligi nede-
niyle takipte olan ve acil servise arrest olarak gelen ve kalp
yetersizligi klinigi ile acilde izlemde hemodinamisi bozulan ve
arrest olan hastalar konjestif kalp yetersizligi nedenli olarak
tamimlanmugtir. Onceden akciger nedenli problemlerle takipte
olan ve acil serviste kardiyak nedenler diglandiktan sonra ar-
rest olan hastalar akciger hastaliklar1 ve kronik obstriiktif akci-
ger hastaliklar1 olarak tanimlanmistir. Onceden renal yetersiz-
lik olsun olmasin acil servise gelis sonrasi takipte idrar ¢ikigi
olmayan, asidozu olan ve nefroloji konsiiltasyon sonrasi acil
diyaliz planlanan hastalar akut bobrek yetersizligi olarak ka-
bul edilmistir. Hiperosmolar nonketotik koma, hipoglisemi ve
diabetik ketoasidoz tanis1 konulan hastalar metabolik nedenler
olarak saptanmugtir. Onceden yapisal kalp hastalig1 olmayan,
Brugada sendromu, Wolf Parksinson White sendromu ve long
QT tanili hastalar malign aritmiler olarak tanimlanmistir. Pul-
moner emboli tanis1 kontrasth pulmoner bilgisayarli tomografi
anjiyografi sonrasi trombiis ve sag kalp bosluklarinda genisle-
me olmasi olarak tanimlanmigtir. Yakinlarindan alinan bilgiler
dogrultusunda aktif g6giis agrisi sonrasi arrest olan ancak ritim
saglanamayan hastalar aktif g6giis agris1 sonrasi arrest olarak
tanimlanmagtir.

Gelis ritimleri; nabizsiz genis QRS’li ritim; ventrikiiler ta-
sikardi (VT), tanimlanabilen P, QRS ve T dalgasinin olmadig1
degisik yiikseklikte karmagik diizensiz dalgalar; ventrikiiler
fibrilasyon (VF), ritim olup nabizin olmadig1 durum; elektro-
mekanik disosiasyon ve higbir elektriksel aktivitenin olmadigi,
diiz ¢izgilenmenin oldugu ritim; asistol olarak tanimlanmisgtir.
Bagarili KPR sonrasi saglanan klinik durum nabizli elektriksel
aktivite olarak tanimlanmistir.

Istatistiksel Analiz

Stirekli degiskenler ortalama + standart sapma seklinde
verildi. Kategorik degiskenler ise yiizde olarak verildi. Kate-
gorik degiskenleri karsilastirmada ise Ki-kare (x2) veya Fisher
x2 testleri kullanildi. Tiim istatistiksel analizlerde p< 0.05 olan
degerler anlamli olarak kabul edildi. Tiim istatistiksel analizler
SPSS 17.0 (SPSS Inc, Chicago, IL, USA ) kullanilarak yapildi.

BULGULAR

Calismaya 95 (%71) erkek , 39 (%29) kadin hasta olmak
tizere toplam 134 hasta dahil edilmistir. Yas ortalamas1 61.7 +
14.6 olarak saptandi. Hastalarin demografik ozellikleri Tablo
1’de verilmigtir. Etyolojik olarak saptanan kardiyak arrest ne-
denleri Tablo 2’de verilmistir. En sik 3 kardiyak arrest nedeni;
ST segment yiikselmeli miyokart infarktiisii, konjestif kalp ye-
tersizligi ve nedeni belirlenemeyen grup olarak saptanmisgtir.
Kardiyak arrest ile acile ilk geliste tespit edilen gelis ritimleri
Tablo 3’te verilmistir. En sik gelis ritmi olarak asistol saptan-
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Tablo 1. Hastalarin demografik ozellikleri

Tablo 4. KPR sonrasi nabizh elektriksel aktivite saglanma oranlari

Hasta sayis1 (n= 134)

Total hasta sayisi (n= 134)

Yas, yil 61.7+14.6
Cinsiyet, n (erkek %) 95 (%70.9)
Hipertansiyon, n (%) 110 (%82.1)
Diabetes mellitus, n (%) 90 (%67.2)
Sigara kullanimi, n (%) 109 (%81.3)
Onceden koroner arter 45 (%33.6)

hastalig1 varligi, n (%)

Kronik bobrek yetersizligi, n (%) 51 (%38.1)

Konjestif kalp yetersizligi 47 (%35.1)
Perifer arter hastalig1 12 (%9)
Kronik obstriiktif akciger hastalig1 29 (%21.6)

Tablo 2. Kardiyak arrest etyolojisi

Hasta sayisi (n= 134)

ST segment yiikselmeli miyokart

infarktiisii, n (%) 38 (%28.4)
Konjestif kalp yetersizligi n (%) 23 (%17.2)
Nedeni belirlenemeyen grup n (%) 18 (%13.4)
ST segment yiikselmesiz miyokart

infarktiisti, n (%) 15 (%11.2)
Akciger hastaliklar1 ve

kronik obstriiktif akciger Hst n (%) 11 (%8.2)
Akut bobrek yetersizligi n (%) 6 (%4.5)
Metabolik nedenler n (%) 5(%3.7)
Malign aritmiler n (%) 4 (%3)
Pulmoner emboli n (%) 3 (%2.2)
Aktif gogiis agrisi sonrast arrest n (%) 3(%2.2)
Intrakranial kanama n (%) 2 (%1.5)
Abdominal aort 1 (%0.7)
anevrizma riiptiirii n (%)

Iskemik serebrovaskiiler olay n (%) 1 (%0.7)
Atrioventrikiiler tam blok n (%) 1 (%0.7)
Torasik aort anevrizma riiptiirii n (%) 1 (%0.7)
Pnomotoraks n (%) 1 (%0.7)

Tablo 3. Hastalarin hastaneye gelis ritimleri

Hasta sayis1 (n= 134)

Ventikiiler tasikardi n (%) 14 (%10.4)
Ventikiiler fibrilasyon n (%) 23 (%17.2)
Elektromekanik disosiasyon n (%) 2 (%1.5)
Asistol n (%) 94 (%70.1)
Gelis ritim belirlenemeyen n (%) 1 (%0.7)

KPR sonrasi nabizli elektriksel aktivite 54 (%40.3)
saglanan hasta say1st n (%)
KPR sonrasi nabizli elektriksel aktivite 80 (%59.7)

saglanamayan hasta sayist n (%)

KPR: Kardiyopulmoner resiisitasyon.

Tablo 5. Gelis ritimlerine gore nabizh elektriksel aktivite
saglanabilme iliskisi

NEA saglanan NEA saglanamayan

grup grup
Ventikiiler 12 (%22.2) 2 (%2.5)
tagikardi n (%)
Ventikiiler 18 (%33.3) 5 (%6.3) p<0.001
fibrilasyon n (%)
Elektromekanik 0 (%0) 2 (%2.5)
Disosiasyon n (%)
Asistol n (%) 24 (%44 4) 70 (%88.6)

NEA: Nabizl elektriksel aktivite.

mistir. Sadece 1 hasta ex-duhul olarak kabul edilmis ve moni-
torize edilmediginden ritim tespiti saptanamamustir. Tablo 4’te
gosterildigi tizere 134 arrest hastasindan 54 hastada KPR son-
rasi nabizli elektriksel aktivite saptanmistir. Total 134 kardiyak
arrestin 58’1 hastane ici, 76’s1 hastane dis1 olarak saptanmis-
tir. KPR sonras1 nabizl elektriksel aktivite saptanan hastala-
rin 35 (%64.8)’1 hastane ici arrest, 19 (%35.2)’u hastane dis1
arrest; nabizli elektriksel aktivite saglanamayan hastalarin 23
(%28.7)’1 hastane ici arrest, 57 (%71.2)’si hastane dig1 arrest
olarak saptanmustir (p< 0.001). Gelis ritimlerine gére nabizh
elektriksel aktivite saglanabilme iligkisi Tablo 5’te verilmisgtir.
Buna gore nabizl elektriksel aktivite saglanan grupta %33.3
oranda saptanan ventrikiiler fibrilasyon, nabizli elektriksel
aktivite saglanamayan grupta %6.3 oraninda saptanmigtir (p<
0.001).

TARTISMA

Calismamizda, kardiyak arrest nedeni olarak en sik neden-
ler, ST yiikselmeli miyokart infarktiisii, konjestif kalp yeter-
sizligi ve nedeni belirlenemeyen grup olarak belirlenmisgtir.
Gelis ritmi olarak en fazla asistol ritmi saptanmigstir. KPR son-
rast nabizli elektriksel aktivite saglanan grupta %33.3 oranda
saptanan VF, nabizli elektriksel aktivite saglanamayan grup-
ta %6.3 oraninda tespit edilmis ve istatistiksel olarak anlamli
saptanmigtir.

Kardiyak arrest etkili KPR yapilmazsa oliimle sonuglanan

kardiyak fonksiyonlarin beklenmedik sekilde kaybolmasidir.
Ani kardiyak arrest olayin meydana geldigi yere bagh olarak
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hastane i¢i ve hastane dis1 olarak siniflandirilir. Hastane dig1
arrestin en sik nedeni iskemik kalp hastalig1 olmasina ragmen,
diger reversible nedenler olan hipoksi, hipovolemi, hipo ya da
hiperkalemi, metabolik bozukluklar, hipotermi, tromboemboli,
perikardiyal tamponad, toksik nedenler ve tansiyon pnomoto-
raks gibi durumlar da kardiyak arreste neden olabilir. Her tiirlii
tan1 ve tedavi uygulamalarina ragmen hastane dig1 arrestlerin
mortalite oranlari ¢ok yiiksektir". Hastane dig1 kardiyak arrest
diinya capinda 6liime neden olan baglica nedenlerden olup,
gelismekte olan iilkelerde total mortalitenin yaklasik %10 ka-
darin1 olugturmaktadir'-?,

ABD ve diger endiistrilesmis tilkelerde, ani kardiyak 6liim,
toplam yillik mortalitenin yaklagik %15 ini kapsamaktadir”.
Insidansi ilerleyen yas, erkek cinsiyet ve altta yatan kalp has-
taligia gore artmaktadir”*?). Ani kardiyak 6liimle sonuglanan
hastalarin yaklagik %60’1inda daha 6nceden bilinen koroner
kalp hastalig1 bulunmaktadir ancak yaklasik %15’inde koroner
kalp hastaliginin ilk bagvuru sekli ani kardiyak arrest olarak
saptanmaktadir’1%12),

Kardiyak arrest erkeklerde daha sik goriilmektedir!>!¥.
Calismamizda literatiirle uyumlu olarak erkeklerde daha fazla
oranda kardiyak arrest oranlarini saptadik. Erkeklerde tanikli
arrest oran1 ve VF, VT goriilme siklig1 daha fazladir ve 1 aylik
sagkalim erkeklerde daha fazladir'*'®. Ancak basvuru anin-
da VF, VT saptanan bayanlarda da sag kalim oranlar1 iyidir.
Ilerleyen yas ile prognoz kotiilesmektedir, 5882 adet hastane
dis1 kardiyak arresti iceren bir ¢alismada 80 yas ve ilizerinde
olan grupta, 80 yasin altindaki gruba goére taburcu oranlari
diisiiktiir ve taburcu olan grupta VF ve nabizsiz VT daha sik
saptanmustir'”. ST segment yiikselmeli miyokart infarktiisii
sonras1 Oliimlerin ¢ogu ilk birkac saat icinde VF’ye bagl ol-
maktadir. Bu 6liimlerin ¢ogu erken evrede olmasi nedeniyle
siklikla hastane disinda olmaktadir. Bu nedenle tiim medikal
ve paramedikal ekibin kardiyak yasam desteginde egitimli ol-
masi, defibrilasyonu kullanabilmesi ve EKG monit&rizasyonu
esansiyeldir'®. Calismamizda en sik arrest nedeni olarak ST
segment ylikselmeli miyokart infarktiisii saptanmigtir. Merke-
zimizin primer bir merkez olmasi 6zelligiyle ST elevasyonu
ile gelen hastalar ritim saglandiktan sonra hemen koroner an-
jiyografi laboratuvarina alinmis ve revaskiilarizasyon iglemi
ivedilikle planlanmistir. Calismamizda aktif gogiis agris1 son-
ras1 arrest olan hastalar ve nedeni belirlenemeyen arrest hasta-
larinda da ST elevasyonlu hastalarin olabilecegini diistinmek-
teyiz. O nedenle belirlenemeyen bu hastalar nedeniyle belki
de saptadigimiz oran, gergek oranlarin daha da altinda kalmig
olabilir.

Kalp yetersizliginde ani kardiyak 6liimden sorumlu birgok
faktor bulunmaktadir. Bunlardan bazilar1 Kkoroner arter hasta

l1g1, semptomatik olsun ya da olmasin kardiyomiyopati, ritim
bozukluklar1 ve hipertansif kalp hastahigidir'”. New York
Kalp Cemiyeti fonksiyonel siniflamasi, sol ventrikiil ejeksiyon
fraksiyonu, sistolik kan basinci, kullanmis oldugu ilaglar, he-
moglobin, serum {irik asid seviyesi, serum kolesterolii, B tipi
natriiiretik peptid, ambulatuar EKG monitorizasyonu, T dal-
ga alternansi, kalp hiz1 degiskenligi ve sinyal ortalamali EKG
kalp yetersizliginde ani oliimii degerlendirmek i¢in kullanl-
maktadir®®,

Hastane dis1 ani kardiyak arrestlerin yaklagik %25-35’inde
temel ritim VF ve nabizsiz VT olarak saptanirken yaklagik
%25’inde nabizsiz elektriksel aktivite saptanmigtir. Bradia-
ritmi ve asistol ise daha az siklikla rastlanmaktadir®". Bra-
diaritmiler, 6zellikle non iskemik kardiyomiyopatilerde daha
siktir®. Asistol ve nabizsiz elektriksel aktivite ise pulmoner
embolide siklikla izlenen ritimlerdir®®, Kalp yetmezligi olan
hastalarda goriilen ani kardiyak oliimde en sik neden VF olup
bradiaritmi ve nabizsiz elektriksel aktivite ise %5-33 oraninda
saptanmaktadir®® . Hastaneye bagvuru aninda temel ritim asis-
tol ise kardiyak arrest ile bagvuru arasinda gegen siire uzundur
ve basarili KPR orani diisiiktiir. Asistol seklinde bagvuran has-
talarin yaklasik %10’unda KPR sonrasinda nabizl elektriksel
aktivite saglanmakta ve hastalarin %0-2’si taburcu olabilmek-
tedir®2"). Nabizsiz elektriksel aktivitede prognoz kotiidiir,
yapilan bir calismada nabizsiz elektriksel aktivite saptanan
150 hastanin yaklasik %23’iiniin hayatta kaldig1 ve yalnizca
%]11’inin taburcu oldugu gosterilmistir®®. Basvuru aninda te-
mel ritim VF ise prognoz diger ritimlere gore daha iyidir, yapi-
lan ¢aligmalarda VF saptanan grupta %25-40 hastanin taburcu
oldugu saptanmustir'32%3%_ Caligmamizda literatiire benzer
olarak soklanabilir ritim olanlarda nabizli elektriksel aktivite
saglanma orani daha fazla saptanmistir. Bu nedenle 6zellikle
kardiyak arrestin ilk dakikasindan itibaren hastane i¢i ya da
hastane dis1 monitdrizasyon ve soklama imkanlarinin dnemini
vurgulamaktayiz. Ozellikle soklanabilen ritmin gelis siiresinin
uzamasi ile soklanamayan ritime dénmesi basarisiz KPR’ye
neden olmaktadir. Ozellikle hastane ici arrest hastalarinda tiim
hastanelerde uygulanmakta olan mavi kod uygulamas1 basari
oranini artirarak hastanin nabizli elektriksel aktivite saglanma
oranini artirmaktadir. Bu noktada tiim personelin KPR konu-
sunda egitiminin 6nemini 6zellikle vurgulamaktay1z.

Limitasyonlar

Calismamizin ana limitasyonlarindan ilki prospektif olma-
mas1 ve tek merkezli olmasidir. Ayrica alinan hasta sayisinin
azlig1 da diger kisitlayici parametrelerden biridir. Retrospektif
olmasi nedeniyle bazi hasta verilerine ulagilamamasi diger bir
sinirlay: parametredir.
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SONUC

Calismamizda, kardiyak arrest nedeni olarak en sik neden-

ler, ST yiikselmeli miyokart infarktiisii, konjestif kalp yeter-

sizligi ve nedeni belirlenemeyen grup olarak belirlenmisgtir.

Gelis ritmi olarak en fazla asistol ritmi saptanmigtir. KPR son-
rast nabizli elektriksel aktivite saglanan grupta %33.3 oranda
saptanan VF, nabizli elektriksel aktivite saglanamayan grup-
ta %6.3 oraninda tespit edilmis ve istatistiksel olarak anlamli
saptanmigtir.

CIKAR CATISMASI

Yazarlar bu makale ile ilgili olarak herhangi bir ¢ikar catis-

mast1 bildirmemislerdir.
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Iki Boyutlu Ekokardiyografik Speckle Tracking ile
Degerlendirilen Sol Atriyal Strain Parametresinin
Koroner Yavas Akim Fenomeni ile Iligkisi

Fatih Mehmet Ucar, Mustafa Adem Yilmaztepe
Trakya Universitesi T1p Fakiiltesi, Kardiyoloji Anabilim Dali, Edirne, Tiirkiye

OZET

Giris: Koroner yavas akim (KYA) fenomeni anjiyografik olarak koroner arterleri normal olan veya tikayici
kritik darlig1 olmayan hastalarda koroner anjiyografi sirasinda distal koroner arterlere opak madde ulagmasinin
yavag olmasidir. Gerilim (strain) goriintiilemesi teknigi hem global hem de bolgesel kalp fonksiyonlar
degerlendirmesinde oldukga giivenilir bir yontemdir. Bu ¢alismada sol ventrikiil diyastolik disfonksiyonunun
en iyi girisimsel olmayan gostericisi olan sol atriyal strain degeri ile koroner yavas akim arasindaki iligkiyi
aragtirmay1 planladik.

Hastalar ve Yontem: Hastanemizde Ocak 2016 ve Aralik 2016 tarihleri arasinda koroner anjiyografi yapilmig
ve KYA saptanan ardigik 38 hasta calismaya alinmustir. Yag ve cinsiyet agisindan ¢aligma grubu ile benzerlik
gosteren ve normal koroner arterler saptanan 37 hasta ise kontrol grubu olarak ¢alismamiza dahil edilmistir.

Bulgular: Hastalarin yas ortalamast 52 + 104 ve erkek cinsiyet orani %54.1°dir. Kontrol grubu ile
kiyaslandiginda global pik atriyal longitidunal strain (PALS) ve pik atriyal kontraksiyon strain (PACS)
degerlerinin KYA grubunda azaldigin1 bulduk (32.84 + 8.06’ya kars1 38.49 + 6.42, p= 0.001 ve < 0.001,
sirastyla). Bununla birlikte pik longitidunal straine ulagma siiresi (TPLS)’nin koroner yavas akim tespit edilen
hastalarda daha uzun oldugunu tespit ettik (445 + 58’e kars1 407 + 36, p= 0.001).

Sonug: Koroner yavag akim ile sol ventrikiil diyastolik disfonksiyonun iligkili oldugu ve speckle trecking
yontemi ile 6l¢iilen sol atriyal strain degerinin invaziv 6l¢iimler kadar sol ventrikiil dolug basincini gosterdigi
bilinmektedir. Biz ¢alismamizda kolaylikla uygulanabilen, ucuz ve girisimsel olmayan bir yontem olan sol
atrial strain parametresi ile koroner yavas akim arasinda pozitif bir iligki saptadik.

Anahtar Kelimeler: Speckle tracking; sol atriyal strain; koroner yavas akim

Relation Between Left Atrial Strain Function and Coronary Slow Flow Phenomenon
Using Two-Dimensional Speckle-Tracking Echocardiography

ABSTRACT

Introduction: Coronary slow flow (CSF) phenomenon is a clinical entity characterized by a slow, opaque ma-
terial reaching distal coronary arteries in patients with normal or noncritical coronary artery diseases. Strain
imaging techniques are reliable methods for evaluating both global and regional cardiac functions. In this
study, we planned to investigate the relationship between left atrial strain (LAS), which is the best noninvasive
demonstrator of left ventricle diastolic dysfunction, and CSF.

Patients and Methods: Thirty-eight consecutive patients whose coronary angiography was performed and
CSF was detected at our hospital between January and December 2016 were included in the study. Thirty-
seven age and sex matched patients with normal coronary arteries were enrolled as a control group.

Results: The median age was 52 + 104 years, and 54.1% patients were male. Peak atrial longitudinal strain
and peak atrial contraction strain were lower in the CSF group than in the control group (32.84 + 8.06 vs.
38.49 £ 6.42,p=0.001 and p< 0.001, respectively). In addition, time to peak longitudinal strain was higher in
CSF group when compared with control group (445 + 58 vs. 407 + 36, p=0.001, respectively).

Conclusion: It is known that there is a relationship between CSF and diastolic dysfunction and it is also known
that LAS, which can be measured using the speckle-tracking method, shows left ventricle filling pressure like in-
vasive measurements. In this study, we found an association between LAS, which is an easily available, cheap, and
noninvasive method, and CSF.
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GIRIS

Koroner yavag akim (KYA) fenomeni anjiyografik olarak
koroner arterleri normal olan veya tikayic kritik darlifi ol-
mayan hastalarda koroner anjiyografi (KAG) sirasinda distal
koroner arterlere opak madde ulasmasinin yavas olmasidir".
Etyolojisinde vaskiiler, inflamatuvar, endotelyal, genetik ve
vazomotor bozukluklar gibi bircok faktdr suclanmustir®-.
KYA fenomeni etyolojisinde endotel hasari, mikrovaskiiler
hasar, vazomotor bozukluk ve kiiciik damar hastaliginin rol
oynadig ileri siiriilmektedir®.

Daha o6nce yapilan caligmalarda sol ventrikiil sistolik ve
diyastolik disfonksiyonu ile koroner yavag akim arasinda iligki
gosterilmistir®. Bu calismalarda sol ventrikiil diyastolik dis-
fonksiyonu i¢in sol ventrikiil strain degerleri kullanilmigtir. Sol
ventrikiil dolug basinci en dogru sekilde girisimsel yontemler-
le gosterilmektedir. Speckle trecking yontemi ile Slgiilen sol
atriyal strain degerinin ise invaziv 6l¢limler kadar sol ventrikiil
dolus basmcini gosterdigi calismalarda ortaya konulmustur © .
Bu caligma ile sol ventrikiil dolus basincini noninvaziv olarak
en iyi degerlendiren yontem olan sol atriyal strain ile KYA ara-
sindaki iligki varligini aragtirmay1 planlanladik.

HASTALAR ve YONTEM

Caligmaya T.C. Trakya Universitesi Tip Fakiiltesi Dekan-
I1ig1 Bilimsel Arastirmalar Etik Kurulu tarafindan etik kurul
onay1 verilmistir.

Hastanemizde Ocak 2016 ve Aralik 2016 tarihleri arasinda
stabil angina pektoris nedeniyle koroner anjiyografi yapilan
ve koroner yavas akim saptanan 40 hasta ile koroner arterleri
normal saptanan 40 hasta caligmada degerlendirilmistir. Ko-
roner arter ektazisi olan, proksimal damar limen ¢ap1 3 mm
altinda olan, orta-ciddi kapak hastaligi, atrial fibrilasyon, kalp
yetersizli§i, elektrokardiyografi (EKG)’de ventrikiiler preeksi-
tasyon veya dal blogu, hipertrofik veya dilate kardiyomiyopati,
konjenital kalp hastaligi, kontrolsiiz hipertansiyon, hipertiro-
idizm, hipotiroidizm, malignite, otoimmiin hastalik, aktif in-
feksiyon, pulmoner, hepatik, renal veya hematolojik hastalik,
kotii ekokardiyografik pencere, hemodinamik instabilite, ge-
belik varli§1 ve arastirmay: reddeden hastalar ise ¢aligma dig1
birakilmistir.

Koroner Anjiyografi

Tiim hastalara standart pozlarda Artis zee anjiografi sistemi
(Siemens AG, Forchheim, Germany) ile koroner anjiyografi
yapildi. Hastalara sag veya sol femoral arter yaklasimla Judkins
teknigi ile 6 veya 7 French (F) kateterler kullanilarak selektif
KAG yapildi. Opak madde olarak Iopromide (Ultravist-370®)
veya Iohexol (Omnipaque® 350 mg/mL) kullanildi. Her
bir poz i¢in ortalama 6-8 mL opak madde enjekte edilerek
koroner arterler sag ve sol oblik pozisyonlarda kraniyal ve
kaudal agilandirmalar kullamilarak, 25 kare/saniye hizinda
goriintiilendi.

TIiMI Kare Sayist

Koroner yavag akim varligimin saptanmasi ve derecelen-
dirilmesi i¢in diizeltilmis TIMI Kare Sayis1 (TKS) yontemi
kullanild1®. i1k kare olarak arter liimeninin anterograt akimla
ilk kolunun tamama yakin doldugu an, son kare olarak da ar-
ter distal sonlanim noktasina opak maddenin vardig: an kabul
edildi. On inen arter (LAD) icin apekste distal catallanma nok-
tasi, sirkumfleks koroner arter (Cx) icin genis oldugu govde
veya biliyiik obtus marjinalin distal ayrim noktasi, sag koroner
arter (RCA) i¢in de kraksin ilk major dalin baglangici veya
posterolateral uzanimi degerlendirme icin kullanildi. LAD’1n
TKS sayis1 1.7 katsayisina boliinerek diizeltilmis TKS (cLAD)
bulundu. Koroner arterlerin normal TKS’leri LAD i¢in 36 +
2.5, Cx igin 22 + 4.1 ve RCA igin 204 + 3.1 kabul edildi.
Ortalama TKS; LAD, Cx ve RCA icin hesaplanan TKS top-
lanip iice boliinmesiyle belirlendi. En az bir koroner arterde
bu degerlerin iki standart sapmadan fazla olmasi durumunda
koroner yavag akim olarak kabul edildi‘®.

Standart Ekokardiyografik Degerlendirme

Tiim hastalarda standart ekokardiyografik degerlendirme
Vivid S70 (GE Healthcare) ultrasonografi cihazi kullanilarak
yapilmistir ve tiim ol¢limler iki ayn tecriibeli kardiyolog ta-
rafindan yapildi. Hastalar bes dakikalik istirahat sonras1 sol
yan dekiibitis pozisyonu verilerek degerlendirildi. Amerikan
Ekokardiyografi Dernegi’nin 6nerdigi sekilde standart pence-
relerden; M-mode, ekokardiyografi ile sol ventrikiil diyastol
ve sistol sonu caplari, septum ve posteriyor duvar kalinliklart
olciildii. EF 6l¢iimii modifiye simpson yontemi ile yapildi”.
Pulse dalga Doppler hiz kayitlar: apikal dort bosluk goriintiide
orneklem voliim mitral kapakcik ug¢larina konularak ve ardisik
tic siklusun goriintiisii incelenerek yapildi. Mitral erken zir-
ve hiz1 (E), mitral ge¢ zirve hizi (A), izovoliimetrik gevseme
zamani (IVRT) ve E dalga deselerasyon zamam (DT) deger-
lendirildi. Doku Doppler incelemede apikal dort bosluk pen-
ceresinde aniiliis ve duvar bilegkesine o6rneklem voliimii ko-
nularak sol ventrikiil, lateral duvar aniiliise ait kayitlar alindi.
Doku Doppler degerlendirme ile mitral yan duvarn iizerinden
sistolik miyokart hizi (Sm), erken diyastolik hizi (Em) ve gec
diyastolik hiz (Am) hesaplandi. Hastalarda E/A ve E/Em orani
hesaplandi. Her parametre icin arka arkaya alinan ii¢ 6l¢iimiin
ortalamasi alindi. Sol atrium (SA) caplar sistol sonunda pa-
rasternal uzun aks goriintiilerden dl¢iilmiistiir. SA voliimler ise
apikal dort ve iki bogluk goriintiilemeden Simpson kurali uy-
gulanarak yapildi. Biitiin SA voliimleri viicut kitle endeksine
gore diizeltildi.

iki Boyutlu Strain Degerlendirmesi

Apikal 4 bosluk ve 2 bosluk gri skala goriintiileri dijital
olarak depolandi. Daha sonra kayitlar akustik tracking softwa-
re (EchoPAC, GE Vingmed) ile islendi. Global strain 15 atriyal
segmentten Olciilen degerlerin ortalamasi alinarak hesaplandi.
Frame hiz1 60-80 frame/saniye idi. Analiz off-line olarak ya-
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PALCS

Resim 1. Global PALS, PACS ve TPLS.

pildi. Litetratiirde daha once tanimlandig: gibi, apikal 4 bosluk

incelemesinde sol atriyumun endokart hatti elle belirlendi ve Tablo 1. Hastalarn bazal demografik, klinik ve laboratuvar
atriyum duvar kalinligina gore region of interest (ROI) ayar- parametrelerinin karglagtinimas:
lamas1 yapildi. Toplam 6 atriyum segmentinin QRS noktasinin KYA grup  Kontrol grup
referans kabul edildigi strain eZrisindeki rezervuar fazi sonun- (n= 38) (n=37) P
daki pik longitudinal strain (PALS) ve ge¢ diyastolik kontraktil Erkek cinsiyet (%, n) %68 (26) %74 (20) 024
strain (PACS) degerleri % (yiizde) cinsinden elde edildi. Pik Yas 52+104 53+10.6 0.87
longitidunal straine ulagma siiresi (TPLS) ise milisaniye cin- Diyabet (%, n) %23 (9) %18 (7) 0.77
smd_en ifade edildi (Resim 1). Hipertansiyon (%, n) %42 (16) %56 (21) 025
Istatistiksel Analiz Hiperlipidemi (%, n) %13 (5) %13 (5) 098
1Statistiksel §a1.1§r.na SPSS 17 (SPSS InC., Chicago, IL, Uni- Sigara (%, n) %7 (3) %13 (5) 0.43
ted Statues) paket bllglsayevl’r programi kullanilarak yapildi. Nor- Beden kitle indeksi 27429 972434 0.82
mal dagilim gosteren degiskenler ortalama + standart sapma, (kg/m?)
nOfmal dagilim gdstermeygn deg1§l.<e1?ler ise me.dyan (¥nterqu- Sistolik kan basinet 12349 12246 075
?.I‘tlle range: IQR) olarak ifade ed.lld.l. Kategorik degiskenler (mmHg)
ise siklik ve yiizde (%) olarak verildi. Normal dagilan sayisal Diyastolik kan basinct 7448 T +7 007
degiskenlerin iki farkli grupta karsilagtirilmasinda Student’s t (mmHg)
testi kullanilirken, normal dagilmayan sayisal degiskenler icin Kalp hiz 77 413 77411 092
Mann-Whitney U testi kullanildi. Nominal verilerin karsilas-
N . s . Glukoz (mg/dL) 108 +34.9 112+ 348 0.61
tirilmasi icin ki-kare ya da Fisher’s exact testleri kullanildi. p o
degeri < 0.05 anlamli olarak kabul edildi. Kreatinin (mg/dL) 0.76 +0.12 0.74 +0.15 0.68
LDL (mg/dL) 98 (31-172) 102 (41-151) 0.58
BULGULAR
HDL (mg/dL) 49 (23-197) 47 (27-90) 0.78
Cah§maya yas ortalamasi 52 + 104 yll olan 38 KYA feno- KYA: Koroner yavas akim, LDL: Diisiik dansite lipoprotein, HDL: Yiiksek
menli hasta (26 erkek, 12 kadin) ve kontrol grubu olarak yas dansite lipoprotein.

ortalamasi 53 + 10.6 yil olan normal koroner arterlere sahip
37 goniillii (20 erkek, 17 kadin) alindi. Calisma grubunun te-
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mel ozellikleri Tablo 1’de sunulmustur. Gruplarin demografik,
klinik ve laboratuvar parametreleri arasinda anlaml bir fark
saptanmadi.

Calisma grubunun konvansiyonel ve doku doppler ekokar-
diyografik karsilagtirma sonuglari Tablo 2’de gosterilmisgtir.
Gruplarin sistolik ve diyastolik fonksiyon parametreleri ara-
sinda istatistiksel olarak anlamli fark tespit edilmedi.

iki boyutlu global strain degerlendirmesinde PALS ve
PACS degerlerinin KYA olan hastalarla kiyaslandiginda azal-
digimi bulduk (32.84 + 8.06’ya karg1 38.49 + 6.42, p= 0.001
ve < 0.001, sirastyla). Bununla birlikte pik TPLS de koroner
yavas akim tespit edilen hastalarda daha uzun oldugunu tespit
ettik 445 + 58°e kars1 407 + 36, p=0.001) (Tablo 3).

Tablo 2. Hastalarin ekokardiyografik parametrelerinin
karsilastirilmasi

KYA grup  Kontrol grup
(n=38) (n=37) p
SVDC (mm) 455+49 46.7+28 0.19
SVSC (mm) 29.7+35 306 3.5 0.26
SVEF (%) 59.6+44 60.7 £5.1 0.29
IVSC (mm) 099 (0.8-1.1) 1.02 (09-1.1) 0.08
PDC (mm) 1.00 (09-1.1) 1.02 (0.9-1.1) 0.07
SAC (mm) 32125 316+25 0.38
SOa (cm?) 148+33 150£26 0.79
SOV (cm?) 39+138 35+838 0.08
SAVI (mL/m?) 2587 23+£6.6 0.28
Mitral E (cm/s) 0.84 +0.07 0.84 +0.09 0.87
Mitral A (cm/s) 0.76 (0.5-0.9)  0.78 (0.6-0.9) 0.24
EDT (ms) 203 £20.3 200 £ 13.5 0.55
Mitral E/A orani 1.13+£0.20 1.08 £0.16 0.28
Ortalama E’ (cm/s) 1.07 £0.01 1.11 £0.01 0.31
Ortalamal A’ (cm/s) 0.10 £ 0.02 0.09 +0.02 046
E/E’ oram 8.05+1.53 7.7 +1.51 0.40

KYA: Koroner yavas akim, SVDC: Sol ventrikiil diyastolik ¢ap, SVSC: Sol
ventrikiil sistolik cap, SVEF: Sol ventrikiil ejeksiyon fraksiyonu, IVSC:
Interventrikiiler septum ¢ap, PDC: Posterior duvar ¢ap, SAC: Sol atriyum c¢ap,
SOa: Sol atriyum alani, SOv: Sol atriyal volume, SAVI: Sol atriyal voliim indeks,
EDT: Mitral E yavaglama zamani.

Tablo 3. Hastalarin sol atriyal global strain parametrelerinin
karsilagtirilmasi

KYA grup  Kontrol grup
(n=38) (n=37) p
PALS (%) 3284 +806 3849 +642 0.001
PACS (%) 16.37 +4.44 19.60 +2.90 <0.001
TPLS (ms) 445 + 58 407 + 36 0.001

KYA: Koroner yavas akim, PALS: Pik atriyal longitidunal strain, PACS: Pik
atriyal kontraksiyon strain, TPLS: Pik longitudinal strain ulagma siiresi.

TARTISMA

Standart ekokardiyografik yontemler ile degerlendirilen di-
yastolik disfonksiyon parametrelerinin gruplar arasinda farkl
olmadigini saptadigimiz calismamizda K'YA saptanan hastalar-
da pik sol atrial strain ve ge¢ diyastolik kontraktil strain deger-
lerinin koroner arterleri normal olan hastalarla kiyaslandiginda
arttigin1 bulduk. Bununla birlikte pik longitidunal straine ulag-
ma siiresinin de koroner yavag akim tespit edilen hastalarda
daha uzun oldugunu tespit ettik.

KYA, rutin KAG sirasinda koroner arterlerde anlamli ti-
kanikliga yol acan stenoz, trombiis, spazm ve diseksiyon ol-
madan opak maddenin gec¢ yikanmasidir. KAG uygulanan
hastalari yaklasik %1’inde goriilmektedir®. Bu klinik durum
bir¢ok caligmada cok iyi bir sekilde tanimlanmig ve kardiyak
sendrom X’in bir alt grubu olabilecegi ne siiriilmiistiir™. Bir-
¢ok patofizyolojik mekanizmanin KYA'nin nedeni mi, sonucu
mu olduguna dair tartigmalar halen siirmektedir. Ancak, tim
bu olaylar sonucunda kalp fonksiyonlariin etkilendigi, nor-
mal akimi olan insanlara gore miyokart iskemisi ve infarktiis
sikhigmim arttig1 gosterilmistir® '), KYA tespit edilen hasta-
larda saghikli grupla kiyaslandiginda sistolik ve diyastolik
fonksiyon bozuklugu gelistigi nabiz dalgali Doppler ve doku
Doppler yontemleri ile gosterilmigtir™ . Baykan ve arkadaglar1
tarafindan yapilan ¢alismada geleneksel ekokardiyografi pa-
rametrelerinde (E, A, E/A, DT ve IVRT) KYA fenomeni ile
kontrol grubu arasinda anlamli fark saptanmamustir!?. Zen-
cir ve arkadaglar tarafindan yapilan bagka bir calismada ise
ekokardiyografik olarak bakilan sol ventrikiil sistolik ve di-
yastolik fonksiyonlarin kontrol grubundan farkli bulunmadi-
g1 saptanmustir'® . Calismamizda da benzer sekilde standart
ekokardiyografik yontemler ile Olgiilen diastolik fonksiyon
parametrelerinin gruplar arasinda benzer oldugunu saptadik.
Bilindigi gibi doku Doppler goriintiilemesi a¢1 bagimlidir ve
kalbin “tethering” hareketlerinden etkilenmektedir. Bu neden-
lerle standart ekokardiyografik yontemler ile degerlendirilen
diastolik fonksiyonlarin yetersiz kaldigin1 diisiinmekteyiz.

Son yillarda bircok ¢aligmada, strain ve strain rate para-
metrelerinin miyokart deformasyonunu gostererek iskemi de-
gerlendirilmesinde kullanilabilecek duyarli parametreler oldu-
gu gosterilmistir'*'”. Nurkalem ve arkadaglari doku Doppler,
gerilim ve gerilim hizi (strain rate) teknigini kullanarak yap-
tiklar1 ¢calismada ejeksiyon fraksiyonu korunmus olan KYA
grubunda bolgesel ve global longitudinal sol ventrikiil sistolik
fonksiyonlarinin bozuldugunu ve bunun da K'YA bulunan ko-
roner arter sayis ile iligkili oldugunu gostermislerdir 1),

Sol atriyum, kalp siklusundaki dort temel fonksiyonu ile
tiim kalp fonksiyonlarin diizenlenmesinde 6nemli bir role sa-
hiptir. Geleneksel parametreler kalp siklusunda bir noktadaki
anlik 6l¢iimle atriyal fonksiyonlar gostermektedir''®. Bunun-
la birlikte, atrial fazdaki bos hacim ve bos fraksiyon da atriyal
fonksiyonu degerlendirmek i¢in hesaplanabilir. Ancak, bu 6l-
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climler atriyal yiike duyarhdir ve dolayl olarak atriyal miyo-
kart ozelliklerini yansitirlar. Atrial miyokardiyal mekanikleri-
nin strain ve strain rate goriintiileme ile analiz edilmesi atrial
miyokardiyal bozulmanin direk 6l¢iilebilmesine izin vermesi
acisindan oldukg¢a 6nemlidir. Bununla birlikte strain ve strain
rate atriyal dolumdan ve acidan bagimsizdir. Daha 6nce ya-
pilan caligmalarda sol atriyal deformasyon parametrelerinin
atriyum hacmi degismeden daha 6nce bozuldugu gosterilmis
ve strain Ol¢limlerenin atriyal dolum parametrelerine kiyas-
la daha duyarli olduklar1 ortaya konulmustur®*2D. Wakami
ve arkadaglar tarafindan yapilan bir ¢alismada sol atriyum
pozitif global pik strain degeri ile invaziv olarak olciilen sol
ventrikiil diyastol sonu basinci arasinda ters bir iligki oldugu
gosterilmistir®?. Olgiilen sol atriyal strain degerinin invaziv
Olctimler kadar sol ventrikiil dolus basincini gosterdigi ortaya
konulmustur® .

Calismamizda en 6nemli sinirlama gerilim tekniginin aci-
dan etkilenmesidir; bu sorun, goriintli penceresi daraltilarak,
kayitlarin 20 dereceden diisiik acilarda alinmasiyla giderilme-
ye caligildi. Ayrica, TKS’nin kalp hizi, kullanilan opak madde
ve kateter boyutundan etkilendigi bilinmektedir. Calismamiz-
da iki grup arasinda kalp hizi agisindan fark yoktu. Koroner
anjiyografi islemi sirasinda tiim olgularda ayni opak madde ve
ayn1 boyutta kateter kullanildi.

SONUC

Calismamizda kolaylikla uygulanabilen, ucuz ve girigim-
sel olmayan bir yontem olan sol atriyal strain parametresi ile
koroner yavas akim arasinda bir iligski saptadik. Koroner an-
jiyografi ile KYA saptanan ve standart ekokardiyografik yon-
temler ile diyastolik disfonksiyon gosterilmeyen hastalarda sol
atriyal strain ile diyastolik fonksiyonlarin degerlendirilmesini
Onermekteyiz.

CIKAR CATISMASI

Yazarlar bu makale ile ilgili olarak herhangi bir ¢ikar catig-
mast bildirmemislerdir.

YAZAR KATKISI

Anafikir/Planlama: FMU
Analiz/Yorum: FMU

Veri saglama: FMU, MAY

Yazim: FMU, MAY

Gozden Gegirme ve Diizeltme: MAY
Onaylama: Tim yazarlar

KAYNAKLAR

1. Tambe AA, Demany MA, Zimmerman HA , Mascarenhas E. Angina pectoris
and slow flow velocity of dye in coronary arteries--a new angiographic
finding. Am Heart J 1972;84:66-71.

2. Li JJ, Qin XW, Li ZC, Zeng HS, Gao Z, Xu B, et al. Increased plasma
C-reactive protein and interleukin-6 concentrations in patients with slow
coronary flow. Clin Chim Acta 2007;385:43-7.

10.

11.

12.

13.

14.

15.

17.

20.

21.

22.

Beltrame JF, Limaye SB, Horowitz JD. The coronary slow flow
phenomenon--a new coronary microvascular disorder. Cardiology
2002;97:197-202.

Wang Y, Ma C, Zhang Y, Guan Z, Liu S, Li Y, et al. Assessment of left
and right ventricular diastolic and systolic functions using two-dimensional
speckle-tracking echocardiography in patients with coronary slow-flow
phenomenon. PloS One 2015;10:e0117979.

Cameli M, Mandoli GE, Loiacono F, Dini FL, Henein M, Mondillo S.
Left atrial strain: a new parameter for assessment of left ventricular filling
pressure. Heart Failure Reviews 2016;21:65-76.

Gibson CM, Cannon CP, Daley WL, Dodge JT Jr, Alexander B Jr, Marble
SJ, et al. TIMI frame count: a quantitative method of assessing coronary
artery flow. Circulation 1996;93:879-88.

Lang RM, Bierig M, Devereux RB, Flachskampf FA, Foster E, Pellikka
PA, et al. Recommendations for chamber quantification: a report from
the American Society of Echocardiography’s Guidelines and Standards
Committee and the Chamber Quantification Writing Group, developed
in conjunction with the European Association of Echocardiography, a
branch of the European Society of Cardiology. J Am Soc Echocardiogr
2005;18:1440-63.

Singh S, Kothari SS, Bahl VK. Coronary slow flow phenomenon: an
angiographic curiosity. Indian Heart J 2004;56:613-7.

Sezgin AT, Topal E, Barutcu I, Ozdemir R, Gullu H, Bariskaner E, et al.
Impaired left ventricle filling in slow coronary flow phenomenon: an echo-
Doppler study. Angiology 2005;56:397-401.

Przybojewski JZ, Becker PH. Angina pectoris and acute myocardial
infarction due to “slow-flow phenomenon” in nonatherosclerotic coronary
arteries: a case report. Angiology 1986;37:751-61.

Sohn DW, Chai IH, Lee DJ, Kim HC, Kim HS, Oh BH, et al. Assessment of
mitral annulus velocity by Doppler tissue imaging in the evaluation of left
ventricular diastolic function. J Am Coll Cardiol 1997;30:474-80.

Baykan M, Baykan EC, Turan S, Gedikli O, Kaplan S, Kirig A, et al.
Assessment of left ventricular function and Tei index by tissue Doppler
imaging in patients with slow coronary flow. Echocardiography
2009;26:1167-72.

Zencir C, Cetin M, Gungor H, Akgiillii C, Eryilmaz U, Avcil M, et al.
Evaluation of left ventricular systolic and diastolic functions in patients with
coronary slow flow phenomenon. Tiirk Kardiyol Dern Ars 2013;41:691-6.

Perk G, Kronzon I. Non-Doppler two dimensional strain imaging for
evaluation of coronary artery disease. Echocardiography 2009;26:299-306.

Tsai WC, Liu YW, Huang YY, Lin CC, Lee CH, Tsai LM. Diagnostic value
of segmental longitudinal strain by automated function imaging in coronary
artery disease without left ventricular dysfunction. ] Am Soc Echocardiogr
2010;23:1183-9.

Kalay N, Celik A, Inanc T, Dogan A, Ozdogru I, Kaya MG, et al. Left
ventricular strain and strain rate echocardiography analysis in patients with
total and subtotal occlusion in the infarct-related left anterior descending
artery. Echocardiography 2011;28:203-9.

Kimura K, Takenaka K, Pan X, Ebihara A, Uno K, Fukuda N, et al.
Prediction of coronary artery stenosis using strain imaging diastolic index
at rest in patients with preserved ejection fraction. J Cardiol 2011;57:311-5.
Nurkalem Z, Gorgulu S, Uslu N, Orhan AL, Alper AT, Erer B, et al.
Longitudinal left ventricular systolic function is impaired in patients with
coronary slow flow. Int J Cardiovasc Imaging 2009;25:25-32.

Cameli M, Lisi M, Focardi M, Reccia R, Natali BM, Sparla S, et al. Left
atrial deformation analysis by speckle tracking echocardiography for
prediction of cardiovascular outcomes. Am J Cardiol 2012;110:264-9.

Yan P, Sun B, Shi H, Zhu W, Zhou Q, Jiang Y, et al. Left atrial and right
atrial deformation in patients with coronary artery disease: a velocity vector
imaging-based study. PLoS One 2012;7:e51204.

O’Connor K, Magne J, Rosca M, Pierard LA, Lancellotti P. Left
atrial function and remodelling in aortic stenosis. European Journal of
Echocardiography 2011;12:299-305.

‘Wakami K, Ohte N, Asada K, Fukuta H, Goto T, Mukai S, et al. Correlation
between left ventricular end-diastolic pressure and peak left atrial wall strain
during left ventricular systole. J Am Soc Echocardiogr 2009;22:847-51.



26 ORIGINAL INVESTIGATION @ Kosuyolu Heart J 2018;21(1):26-31 « DOIL: 10.5578/khj.57474

ST Yiikselmeli Miyokart Infarktiisii Hastalarinda
Yasam Kalitesi ile 5 Yillik Mortalite
Arasindaki Iliski
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OZET

Amag: Saglik ile ilgili yagam kalitesi ile mortalite iligkisi ile ilgili sinirli sayida c¢alisma mevcuttur.
Caligmamzda perkiitan koroner girisim (PKG) ile tedavi edilen ST yiikselmeli miyokart infarktiisii (STYMI)
hastalarinin yasam kalitelerinin mortalite ile iliskisini degerlendirmeyi amacladik.

Hastalar ve Yontem: Calismaya akut STYMI tamis1 alip primer PKG uygulanan ve 6. ay takipleri yapilan
92 hasta dahil edildi. Altinc1 ayda yapilan klinik vizitte demografik ve klinik verileri toplandiktan sonra
uluslararasi gegerliligi olan ve Tiirkiye’de de akut koroner sendromlarda gegerlilik ¢alismasi yapilmis olan
EQSD yasam kalite olcegi hastalar tarafindan dolduruldu. Hastalarin 5 yil takiplerinin tamamlanmasini
takiben veriler analiz edildi. Klinik vizit yapilamayan hastalar ya da bu hastalarin yakinlari mortaliteyi
degerlendirmek i¢in telefonla arandi.

Bulgular: Bizim ¢alismamiz, STYMI hastalarinda yagam Kkalitesi ile uzun dénem sagkalimin iliskisini
inceleyen ilk calismadir. Bes yil takibi edilen 92 hastanin yas ortalamasi 56.96 + 12.61 ve 81 (%88)’i erkek
idi. Bes yil sonunda 12 hastada mortalite goriildii. Indeks skor ortalamas1 0.903 + 0.145 ve viziiel analog Slgek
(VAS) skor ortalamasi 80.58 + 16.03°dii. indeks skor ve VAS skor ortalamalari mortalite olan hastalarda daha
diisiik bulundu (sirasiyla, p= 0.008, p= 0.011). Hem indeks skor hem de VAS skor anlamli olacak sekilde
mortalite ile iligkiliydi (sirastyla, p= 0.002, ki-kare= 9.918; p= 0.008, ki-kare= 7.112). Geriye dogru kademeli
Cox regresyon analizi kullanilarak indeks skor < 0.9 olmasinin mortalite ile iligkili oldugu ortaya ¢ikarildi [p=
0.005; HR=5.546 (1.668-18.443)].

Sonug: Bizim analizlerimize gore, diigiik saglik ile ilgili yasam kalitesi skorlar1 mortalite ile iligkilidir.
EQS5D indeks skoru PKG ile tedavi edilen STYMI hastalarinda uzun dénem mortalitenin bagimsiz bir 6n
gordiiriiciistidiir.

Anahtar Kelimeler: Saglikla iliskili yasam kalitesi; EQ5D; miyokart infarktiisii; mortalite

The Association Between Health Related Quality of Life and Five Year Mortality in
Patients with ST-Elevated Myocardial Infarction

ABSTRACT

Introduction: There is a lack of studies focusing on the association between health related quality of life
(HRQoL) and mortality. In our study, we aimed to evaluate the association between HRQoL and mortality
of patients with ST-elevated myocardial infarction (STEMI) treated by percutaneous coronary intervention
(PCD).

Patients and Methods: Ninety-two patients with STEMI undergoing primary PCI with committed 6-month
follow-up were included to the study. In the 6-month follow-up visit, EQ5D questionnaire, which is valid
internationally and is also valid for studies performed in Turkey for acute coronary syndromes, was filled by
patients after obtaining their demographical and clinical findings. Data analyzes were performed after 5-year
follow-up. Mortality of the patients whose clinical visits could not be performed evaluated by contacting with
their relatives.

Results: Our study is the first study which evaluates the association between HRQoL and long-term survival
in patients with STEMI. The mean age was 56.96 + 12.61 and 81 (88%) of the population were males. Mortal-
ity was observed in 12 patients after 5 years. The mean Index score was 0.903 + 0.145 and the mean Visual

Analog Scale (VAS) score was 80.58 + 16.03. The means of the Index score and VAS score were lower in Yazisma Adresi

patients with mortality (p= 0.008 and p= 0.011, respectively). Both Index and VAS Scale scores were sig-

nificantly associated with mortality (p= 0.002, ki-kare: 9.918; p= 0.008, ki-kare= 7.112, respectively). It was Kadir Ugur Mert

revealed by backward stepwise Cox regression analysis that the presence of an Index score < 0.9 is associated E-posta: kugurmert@gmail.com
with mortality [p=0.005; HR= 5.546 (1.668-18.443)]. Gelis Tarihi: 15.05.2017
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Conclusion: According to our analysis, lower HRQoL scores are associated with mortality. EQSD index score
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is an independent predictor of the long-term mortality in patients with STEMI treated by PCI.
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GIRIS

Koroner arter hastaliklar1 (KAH) tiim diinyada 6liimiin en
sik nedenidir. Avrupa’da her alt1 erkekten ve her yedi kadindan
biri miyokart infarktiisii (MI) nedeniyle 6lmektedir". Perkii-
tan koroner girisimlerin (PKG), modern antitrombotik tedavi-
lerin ve ikincil korunma tedavilerinin kullanimina girmesiyle
ST yiikselmeli miyokart infarktiisii (STYMI) sonrasi morta-
litede azalma oldugu pek cok giincel ¢alisma ile gosterilmis-
tir®>. STYMI hastalarinda yasam siiresindeki uzama ve teda-
videki gelismeler sonucu, sadece hastalik ve tedavi tizerinde
durmak yerine saglig1 biitiinciil bir sekilde ele alan stratejiler
gelistirilmelidir. Bu perspektifte hastalikla ilgili yasam kalitesi
degerlendirilmesine yonelik ¢alismalar artmaktadir.

“EuroQol five dimensions questionnaire (EQ5D)” yasam
kalite Olcegi, Bat1 Avrupa Arastirma Toplulugu olan EuroQol
grubu tarafindan 1987 yilinda gelistirilmis ve 60’1 agkin dile
cevrilmistir®®. Bunlardan birisi de Tiirkgedir. Hastalar tara-
findan anlagilabilir ve tamamlanabilir olmasi nedeniyle ve ko-
lay uygulanabilirligi, skorlamasi ve degerlendirilmesi sayesin-
de saglik ile ilgili yasam kalitesi degerlendirilmesinde EQSD
yaygin kullanim alani bulmustur.

Akut STYMI hastalarinin yagam Kkalitelerinin degerlen-
dirilmesi ve mortaliteye etkisini degerlendirmek iizere
calisma yapilmasi planlandi. Calismamizda uluslararasi
gecerliligi olan ve Tiirkiye’de de akut koroner sendromlar-
da gecerlilik calismas1 yapilmig olan EQS5SD yasam kalite
olcegi kullanildi®.

HASTALAR ve YONTEM

Eskisehir Osmangazi Universitesi Klinik Aragtirmalar
Etik Kurulundan 2011/151 sayili etik kurul onay1 alinarak tek
merkezli olarak prospektif ¢aligma baglatildi. Daha 6nce de
belirtildigi gibi bu ¢aligmaya akut STYMI tanist alip primer
PKG uygulanan ve 6. ay takipleri tamamlanan 92 hasta dahil
edildi "9, STYMI “Consensus Document of The Joint Euro-
pean Society of Cardiology/American College of Cardiology
Committee For The Redefinition of Myocardial Infarction”a
gore tammlandi'?, Tiim primer PKG prosediirleri konvansi-
yonel teknikler kullanilarak uygulandi. Stent tipi, trombektomi
cihazi kullanimi, predilatasyon ve poststent dilatasyon uygu-
lamalar1, intraaortik balon pompasi kullanimu ile tirofiban te-
davisi karar1 operatoriin takdirine birakildi. Hastalar en az 48
saat olacak sekilde koroner yogun bakim iinitesinde izlendi.
Calismaya alinan tiim hastalarda bagvuru aninda serum elekt-
rolitleri, kan gekeri, kan iire azotu (BUN), kreatinin, aspartat
aminotransferaz (AST), aspartat aminotransferaz (ALT), tam
kan sayimi caligildi. Tam kan sayimi Beckman Coulter ciha-
zinda, biyokimyasal parametreler ise Cobas 6000 cihazinda
caligildi. Tam kan sayiminda hemoglobin (Hgb), hematokrit
(Htc), beyaz kiire (WBC), notrofil yiizdesi, absolii notrofil sa-
yis1, lenfosit yiizdesi, absolii lenfosit sayis1 ve trombosit deger-
leri elde edildi.

Hastalar takiplerinde 6. ayda ise klinik vizit yapildi. Altinct
ayda yapilan klinik vizitte 2 boyutlu transtorasik ekokardiyog-
rafi ile apikal iki ve dort bogluk goriintiilemeden ortalamalari
alinarak “modifiye Simpson” yontemiyle sol ventrikiil ejek-
siyon fraksiyonu (LVEF) ol¢iildii. LVEF < %40 olmas1 kalp
yetmezligi olarak degerlendirildi. Buna ek olarak da olgulara
demografik verileri toplandiktan sonra uluslararas: gegerliligi
olan ve Tiirkiye’de de akut koroner sendromlarda gecerlilik
calismasi yapilmig olan EQSD yasam kalite olcegi uygulan-
di1®. Olgegin Tiirk¢e versiyonu EuroQol grubundan temin
edilmistir. Olcek iki parcadan olusmaktadir. Birincisi EQSD
indeks 6lgek; ikincisi ise viziiel analog 6lgektir (VAS). In-
deks oOlcekte hastalar bes konuda bes seviyeli sorulara cevap
verirken; VAS 0olgekte ise o giinkii saglik diizeylerine O (ha-
yal edebilecegi en kotii saglik diizeyi)-100 (hayal edebilecegi
en iyi saglik diizeyi) arasinda olmak iizere puanlama sistemi
dahilinde puan verdiler. Hastalar bes konuda bes seviyeli so-
rulara cevap verdiler ve o giinkii saglik durumlarina O (hayal
edebilecegi en kotii saglik diizeyi)-100 (hayal edebilecegi en
iyi saglik diizeyi) arasinda olmak iizere VAS 6lgek adi verilen
puanlama sistemi dahilinde puan verdiler. Cevapladiklar1 beg
seviyeli sorulara gore ise 0-1 (1’e yaklastik¢a iyilesen yasam
kalitesi) arasinda EuroQor grubunun belirlemis oldugu indeks
olcek ad1 verilen puanlari saptandi®. Hastalarin 5. yilda klinik
vizit yapild1. Klinik vizit yapilamayan hastalara ya da bu hasta-
larin yakinlarina telefonla ulagilarak mortalite degerlendirildi.
Hasta yagam kalitesi ve mortalite iligkisi degerlendirildi.

istatistiksel Degerlendirme

Verilerin istatistiksel analizinde siirekli veriler ortalama
+ standart sapma, median (Q1-Q3); kategorik degiskenler ise
ylizde (%) olarak verilmigtir. Gruplarin karsilastirilmasinda;
normal dagilim g6steren gruplar ve grup sayisi iki olanlar i¢in
Student’s t-testi, normal dagilim gostermeyen gruplar icin
ise Mann-Whitney U testi kullanilmigtir. Kategorik verilerin
karsilagtirllmasinda Ki-kare analizi kullanilirken; verilerin
normal dagilima uygunlugu Kolmogorov-Smirnov testi ile
test edilmistir. Analizlerin uygulamasinda IBM statistics 21.0
paket programlari kullamlmugtir. Istatistiksel anlamlilik icin
p< 0.005 degeri kriter olarak kabul edilmistir. Sensitivite/spe-
sifisite “Receiver Operating Characteristic (ROC)” egrisi ve
egri altinda kalan alanla degerlendirilerek kesme noktalari
tespit edildi (cut-off). Sagkalim analizi Kaplan-Meier egrileri
ile degerlendirildi. Sagkalim analizi ROC egrisine gore deger-
lendirilen kesme degerine gore gruplandirilarak karsilagtirildi.
Sagkalimu etkileyen faktorler geriye dogru kademeli Cox reg-
resyon analizi ile degerlendirildi.

BULGULAR

Bu caligma ile STYMI tanis1 ile PKG uygulanan ve 6 ay-
lik takibi tamamlanan toplam 92 hasta degerlendirildi. Takibe
alinan 92 hastanin 81 (%88)’i erkek, 11 (%12)’i kadindi. Yag
ortalamasi 56.96 + 12.61 olarak saptandi. On iki hastada 5 y1l
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sonunda mortalite izlendi. Hastalarin 32 (%34.8)’si anteri-
or miyokart infarktiisii (MI), 13 (%14.1)’ii anteroseptal MI,
28 (%30.4)’i inferior MI, 17 (%18.5)’si inferior ve sag MI,
2 (%2.2)’si lateral MI tanisi ile primer PKG’ye alindi. Bir
(%1.0)’inde LMCA, 47 (%51.1)’sinde LAD, 11 (%12.0)’inde
Cx, 33 (%35.9)’linde RCA kiilprit damar olarak saptandi ve
PKG uygulandi. Olgularin 21 (%?22.8)’inde diabetes mellitus
(DM), 37 (%40.2)’sinde hipertansiyon (HT), 34 (%37.0)’linde
hiperlipidemi, 17 (%18.5)’sinde aile dykiisii, 57 (%62.0)’sin-
de sigara kullanimi, 24 (%26.1)’iinde obezite ve kadinlarin 2
(%18.2)’sinde erken menopoz Gykiisii mevcuttu.

Takibe alinan hastalarin 90 (%97.8)’1 asetilsalisilik
asit, 91 (%98.9)’1 klopidogrel, 81 (%88.0)’i beta-bloker, 20
(%21.7)’si nitrat, 81 (%88)’i statin, 83 (%90.2)’li anjiyoten-
sin converting enzim inhibitdrii/anjiyotensin reseptor blokeri
(ACEI/ARB), 10 (%10.9)’u spirinolakton, 4 (%4.3)’ii var-
farin tedavilerini 6 aylik takip boyunca kullanmaktaydilar.
Demografik bulgularin 5 yillik mortalite gelisimi ile iligkisi
Tablo 1’de gosterilmistir.

Doksan iki hastanin 6 aylik takibi sonunda transtorasik 2
boyutlu ekokardiyografi ile yapilan LVEF o6l¢iimlerine gore
15 (%16.3)’inde kalp yetmezligi tespit edildi. EQ5SD anket
verilerinin istatistiksel olarak yapilan degerlendirmesinde
Cronbach alfa katsayist hesaplandi. Cronbach alfa katsayisi
0.83 saptand1 ve yiiksek derecede giivenilir oldugu goriil-
dii®89,

Olgularin cevapladiklar1 5 seviyeli sorulara gore ise 0-1
(1’e yaklagtikca iyilesen yasam kalitesi) arasinda EuroQor
Grubunun belirlemis oldugu indeks 6lcek adi verilen puan-
lar1 saptand1’. Indeks &lgeklerin ortalamast 0.903 + 0.145
olarak saptandi. VAS puanlama sisteminde VAS ortalamasi
80.58 + 16.03 olarak saptandi. Indeks skor ve VAS skor or-
talamalar1 mortalite olanlarda daha diisiik bulundu (sirasiyla,
p=0.008, p=0.011). Laboratuvar, klinik bulgularin ve EQ5D
skorlarinin mortalite ile iligkisi Tablo 2’de gosterilmistir.

Bununla birlikte 5 yilllik mortalite degerlendirildiginde
indeks skorun =< 0.9 olmasi %66.67 sensitivite ve %76.25
spesifite ile mortaliteyi gostermistir (AUC: 0.733 £ 0.073, p=
0.001); VAS skorun < 82 %75.0 sensitivite ve %65 spesifite
ile mortaliteyi gostermistir (AUC: 0.729 + 0.072, p= 0.002).
ROC egrisi ile tespit edilen kesme degerleri goz Oniine alina-
rak Kaplan-Meier egrileri degerlendirildi. Hem indeks skor
hem de VAS skor istatistiksel olarak anlamli olacak sekilde
mortalite ile iliskili bulundu (sirastyla, p= 0.002, Ki-kare:
9.918; p= 0.008, Ki-kare= 7.112) (Sekil 1,2).

DM, HT, yas, cinsiyet ve EQSD skorlarinin dahil edildigi
geriye dogru kademeli Cox regresyon analizi ile indeks skor
< 0.9 olmasi ile mortalite iligkisi gosterildi [p= 0.005; HR=
5.546 (1.668-18.443)] (Tablo 3).

Tablo 1. Demografik bulgularin 5 yillik mortalite gelisimi ile
iliskisi

Mortalite yok Mortalite var
(n= 80) (n=12) p
Erkek 73 (%91.3) 8 (%66.7) 0014
Yas 5508 +1.34 69.50 +2.78 <0.001
Anterior MI 26 (%32.5) 6 (%50.0) 0671
Inferior Mi 24 (%30.0) 4 (%33.3) 0.671
Anteroseptal MI 12 (%15.0) 1 (%8.3) 0.671
Lateral 2 (%2.5) 0 (%0) 0.671
Inferior-sag 16 (%20) 1 (%8.3) 0.671
LAD 40 (%50) 7 (%58.3) 0.801
Cx 9 (%11.3) 2 (%16.7) 0.801
RCA 30 (%37.5) 3 (%25.0) 0.801
DM 17 (%21.3) 4 (%33.3) 0.352
HT 30 (%37.5) 7 (%58.3) 0.170
HL 31 (%38.8) 3 (%25.0) 0.357
Heredite 17 (%21.3) 0 (%0) 0.077
Sigara 53 (%66.3) 4 (%33.3) 0.029
Obezite 21 (%26.3) 3 (%25.0) 0.927
ASA 78 (%97.5) 12 (%100) 0.580
Klopidogel 80 (%100) 11 (%91.7) 0.009
B-Bloker 78 (%97.5) 12 (%100) 0.580
Nitrat 17 (%21.3) 3 (%25.0) 0.769
Statin 72 (%90.0) 9 (%75.0) 0.135
ACEi/ARB 74 %92.5) 9 (%75.0) 0.057
Spironolakton 8 (%10.0) 2 (%16.7) 0.489
Varfarin 4 (%5.0) 0 (%0) 0428

ME: Miyokart infarktiisii, LAD: Left anterior descending arter, Cx: Sirkumleks
arter, RCA: Sag coroner arter, DM: Diabetes mellitus, HT: Hipertansiyon,
HL: Hiperlipidemi, ASA: Asetilsalisilik asit, ACEi: Anjiotensin konverting enzim
inhibiyorleri, ARB: Anjiyotensin reseptor blokerleri.

TARTISMA

Bizim calismamiz STYMI hastalarinda yasam kalitesi ile
uzun donem sagkalimin iligkisini inceleyen ilk caligsmadir.
EQS5D anketi ile 5 yillik mortalite degerlendirildiginde yasam
kalitesi skoru ile mortalite arasinda anlamli iligki bulunmus-
tur. Hem VAS skor hem de indeks skordaki diisiikliik mortalite
ile anlaml iligkisi acik¢a gosterilmistir. Ayrica, ¢alismamiz-
da saglik ile ilgili yasam kalitesinin diigiikliigii ile mortalite
iligkisi acikca gosterilmistir. Yasam kalitesi ile mortalite ilig-
kisinin incelendigi sinirli sayida ¢aligma mevcuttur. Hastaliga
0zgii degerlendirme yapildiginda saglik ile ilgili yasam kali-
tesinin sagkalimin bagimsiz bir gostergesi oldugu bu sinirl
calismalarda gosterilmigtir. Saglik ile ilgili yagsam kalitesinin
mortalitenin gostergesi olabilecegi en cok SF-36 anketi ile
degerlendirilmistir'?. SF-36 skorlar1 ile mortalite arasindaki
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Tablo 2. Laboratuvar, klinik bulgularin ve EQSD skorlarinin
mortalite ile iliskisi

Mortalite yok Mortalite var
(n= 80) (n=12) p
Na 137.75 £ 0.30 136.67 + 0.98 0458
K 421 +0.05 423+0.15 0.897
Cre 0.93 +0.02 104 +0.19 0.593
Glu 167.75 +9.82 16192 +7.55 0.345
Hgb 1476 £ 0.19 13.03 +0.49 0.001
Htc 42,65 +0.58 38.1+145 0.005
BK 11.71 £ 048 12.29 +1.33 0.785
Plt 250.78 £7.80  249.33 + 2481 0.949
LVEF (%) 5405+ 1.17 4775 +3.29 0.056
Kalp yetmezligi (+) 12 (%15) 5 (%41.7) 0.026
VAS skor 82.08 +1.74 70.58 + 4.69 0.011
Indeks skor 0913 +£0.16 0.836 +0.04 0.008

Na: Sodium, K: Potasyum, Cre: Kreatinin, Hgb: Hemoglobin, Htc: Hemotokrit,
BK: Beyaz kiire, PIt: Platelet, LVEF: Sol ventrikiil ejekiyon fraksiyonu,
VAS: Viziiel analog 6l¢ek.
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Sekil 1. Indeks skorun sagkalima etkisi.

iligki koroner arter baypas greft ameliyati olan hastalarda, kalp
yetmezlikli hastalarda, yash popiilasyonda, hayat1 tehdit edici
ventrikiiler aritmisi olan hastalarda gosterilmistir 1317, Ancak
mortalitenin en sik nedenlerinden olan STYMI ile iligkisi ince-
leyen daha 6nce bir calisma yoktur.

Biz ¢alismamizda standart, kolay uygulanabilir ve hastala-
rin fonksiyonel ve global saglik durumunun derecelendirildigi
EQ5D anketini kullandik"®>?. EQ5D anketi daha énceki bir-
cok epidemiyolojik caligmada ve ozellikle akut koroner send-
romlar i¢in validasyonu saglanmig basit ve kolay uygulana-
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Sekil 2. VAS skorun sagkalima etkisi.

bilirligi nedeniyle tercih edildi'’??. Daha 6nceki yaymlarda
EQS5D skorlarinin insan immiinyetmezlik viriisii (HIV) hasta-
larinda mortalite ve hospitalizasyonun gostergesi oldugu gos-
terilmistir®”. Ayn1 zamanda yash popiilasyonda da EQ5D ile
mortalite ve hastaneye yatis ongoriilebildigi gosterilmigtir. Ta-
mamlanmig EQ5D anketi olan 5.256 yaglinin degerlendirildigi
bu calismada Cavrini ve arkadaglari hem indeks hem de VAS
skorun mortalite ve hasteneye yatig ile iligkisini gostermis-
lerdir®?. Kardiyak nedenli slimler ve ozellikle MI tiim yas
gruplarinda oldugu gibi yaglilar1 daha ¢ok etkilemekte ve daha
oliimciil seyretmektedir. Mortalite ve morbiditeyi degerlendir-
mek ic¢in basit, maliyeti az ve klinik olarak uygulanmasi kolay
enstriimanlarin gelistirilmesine yonelik 6nem gittik¢e artmak-
tadir. Biz de 6zellikle mortalitenin yiiksek oldugu STYMI olan
hastalarda EQ5D ile 5 yillik mortalite iligkisini degerlendirdik.
Cavrini ve arkadaglar1 benzer sekilde diisiik EQ5D indeks ve
VAS skorlarmi artmig mortalite ile iliskili bulduk®?. Ancak
kardiyak ve kardiyak olmayan nedenlerle hastaneye yatisin
incelenmemesi bizim caligmamizin kisitlilig olarak degerlen-
dirilebilir.

Genel yasam kalitesi ol¢ekleri belli bir hastalia 6zgii ola-
rak degil de bireylerin genelinin saglik durumunu 6l¢mek icin
gelistirilmis olgeklerdir. Gegerli olduklari ispatlanirsa hasta-
liklarda da kullanilabilirler. Calismada kullanilan EQ5D 61-
cegi bu kategoriye girmektedir. Ayrica SF-36, Sintonen 15-D,
Nottingham Saglik Profili, Saglik Yarar indeksi (Health Utility
Index) gibi 6lgekler de bu kategoriye girmektedir>®, Hastaliga
0zgii yasam kalitesi dlgekleri ise belli hastaliklara 6zgii olarak
gelistirilen ve sadece bu hastalarda yasam kalitesini dl¢gmede
kullanilan ol¢eklerdir. MacNew kalp hastalifina 6zgii yasam

kalitesi Olgegi bu kategoriye girmektedir®242®, Caligmada
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ST Yiikselmeli Miyokart Infarktiisii Sonras1 Yagam Kalitesi ve Mortalite

Tablo 3. Geriye dogru kademeli Cox regresyon analizi

95.0% giiven aralig

B SE p Hazard oram alt iist
Adim 1 Kalp yetmezlik 0.611 0.667 0.360 1.843 0.498 6.817
Indeks skor < 0.9 1.102 1.078 0.307 3.012 0.364 24923
VAS skor < 82 0.255 1.206 0.832 1.291 0.122 13.715
DM 0.268 0.721 0.710 1.307 0.318 5.369
HT 0.209 0.649 0.747 1.233 0.345 4401
Cinsiyet -0.467 0.763 0.541 0.627 0.140 2.798
Adim 6 Indeks skor < 0.9 1.713 0.613 0.005 5.546 1.668 18.443

VAS: Viziiel analog 6l¢ek, DM: Diabetes mellitus, HT: Hipertansiyon.

kullanilan genel yasam kalite 6lcegi olan EQ5D 6l¢eginin Tiir-
kiye’deki gecerlilik calismasi MacNew yasam kalite olcegi ile
kargilastirmali olarak yap11rn1§t1r(6>.

Cinsiyet degerlendirildiginde MI sonrasi kisa ve uzun do-
nem mortalite kadinlarda erkeklere gore daha fazla tespit edil-
mis ancak bu fark yas ilerledik¢e azalmaktadir®-3D. Benzer
sekilde bizim ¢aligmamizda da mortalite ile cinsiyet iligkisini
goriildii. Bununla birlikte yas, serum kreatinin diizeyi ve diisiik
LVEF MI sonras1 6liimiin bagimsiz 6ngérdiiriiciisii olarak tes-
pit edilmistir™®®. Yine benzer bir ¢alismada LVEF diisiikliigii
MI sonrast 6liimiin gostergesi oldugu agikca gosterilmistir®Y.
Alt1 aylik takip sonunda transtorasik 2 boyutlu ekokardiyogra-
fi ile yapilan LVEF o6l¢iimlerinde hastalarin 15 (%16.3)’inde
kalp yetmezligi tespit edildi. Daha 6nceki yayinimizda EQSD
skoru ile LVEF diisiikliigii arasindaki iliski acik¢a gosterilmig-
tir'”. Bu ¢alismamizda da EQ5D skoru ile mortalite iliskili
bulundu. Ancak bobrek fonksiyonlari ile mortalite arasinda
iligki tespit edilmedi.

Yaslilarda MI daha fazla gozlendigi gibi MI sonras1 komp-
likasyonlar ve kardiyovaskiiler nedenli 6liimler de daha sik
gozlenmektedir. Yas ve DM’nin STYMI sonrasi mortalite-
nin gostergesi oldugu goriilmiis ve bu veriler TIMI, PAMI,
GRACE, CADILLAC gibi STYMI de kullanilan birgok risk
skoru icerisinde degerlendirilmektedir®*>®. Bununla birlikte
HT’nin, yine MI sonrasi hastalarin mortalitesini gosterdigi iyi
bilinmektedir®*4?). Yas, DM, HT ve cinsiyet gibi STYMI has-
talarinda mortaliteyi arttirdig1 gosterilmis faktorlerle birlikte
EQS5D skorlarinin ¢oklu Cox regresyon analizi ile degerlendi-
rildiginde indeks skorun mortalite artisini 5.5 kat daha fazla 6n
gordiirdiigii calismamizda tespit edilmistir . EQ5D indeks
skoru STYMI hastalarinda uzun dénemli mortalitenin bagim-
s1z bir On gordiiriiciisii olarak degerlendirilmisgtir.

Yagam kalitesi anketlerinin sagkalima etkisini inceleyen
caligmalar siirhidir. Calismamizin kisitlili§i olarak goriinen

az sayida hasta degerlendirilmis olmasina ragmen mortalite
ile EQSD skorlarmin iliskisi gosterilmistir. Ozellikle STYMI
gibi mortalitenin hala en sik sebebi olan bir hastalikta bu gibi
kolay uygulanabilir, yatakbagi ya da kontrole gelen hastalarda
poliklinik kosullarinda hizla degerlendirilebilecek, mortalite
hakkinda fikir verecek bir degerlendirme testinin bulunmasi-
nin klinik faydas1 yadsinamaz. Yagam kalitesi ile mortalitenin
degerlendirildigi daha iyi dizayn edilmis, randomize kontrollii
klinik caligmalar ile bizim bulgularimizin teyidi gerekmekte-
dir. Ayn1 zamanda bu bulgular saglik ile ilgili yasam kalitesin-
de diizelme ve yasam kalitesini etkileyen sosyoekonomik, psi-
kolojik faktorlerin diizeltilmesinin mortaliteyi olumlu yonde
etkileyip etkilemeyecegi sorusunu akillara getirmektedir.

SONUC

EQS5D anketi ve 5 yillik mortalitenin degerlendirildigi ca-
lismamizda saglik ile iligkili yasam kalitesi skoru diistikltigii
ile mortalite iligkisi gosterilmistir. EQSD indeks skoru PKG ile
tedavi edilen STYMI hastalarmda uzun dénemli mortalitenin
bagimsiz bir 6n gordiiriiciisiidiir.
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Repair of Complex Mitral Valve Pathologies:
Is It Worth to Cope With?
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ABSTRACT

Introduction: Mitral valve (MV) repair is preferred over replacement for its benefits of preservation of
ventricular function, lower operative mortality, superior long-term survival, and avoidance of anticoagulation.
In this study, we aimed to review the repair techniques of complex MV pathologies and their outcomes.

Patients and Methods: We retrospectively analyzed 56 patients (mean age 41.8 + 16.5 years; 33 males)
who underwent repair of complex MV pathologies. 44 patients had pure mitral regurgitation (MR), and 12
(21.4%) had mixed mitral disease (mitral stenosis (MS) + MR). Preoperative and operative characteristics,
postoperative MR severity, operative mortality, and midterm survival were examined for each patient.

Results: There was only one early death (30-day mortality: 1.8%) due to postoperative low cardiac
output syndrome. The procedures were successful in all patients who underwent MV repair. Transthoracic
echocardiography examinations revealed no/trivial MR in 74.6% and mild MR in 21.8% of patients at
discharge. Late follow-up was obtained in 55 patients. The mean follow-up period of patients was 47.9 +23.1
months. Mortality developed in one (1.8%) patient with Marfan syndrome who had acute aortic dissection
three years after MV surgery. During follow-up visits, mitral repair procedures were successful in 49 (90.7%)
patients. Four (7.4%) patients presented with moderate MR. Only one (1.9%) patient needed reoperation
because of severe MR.

Conclusion: This study showed that repair of complex MV pathologies provides excellent surgical outcomes.
Repair of complex MV pathologies is safe and highly effective, but operations require considerable surgical
experience.

Key Words: Mitral valve repair; mitral regurgitation; mitral stenosis
Kompleks Mitral Kapak Patolojilerin Onarim; Ugrasmaya Deger mi?
OZET

Giris: Ventrikiil fonksiyonun korunmasi, daha az cerrahi mortaliteye sahip olmast, iistiin uzun dénem survey
ve antikoagiilan kullaniminin 6nlenmesi gibi iistiinliikleri nedeniyle mitral kapak onarimi replasmana daha
¢ok tercih edilmektedir. Bu ¢alismanin amaci, kompleks mitral kapak patolojilerin onarim teknikleri ve so-
nuglart sunmaktir.

Hastalar ve Yontem: Retrospektif olarak kompleks mitral kapak patolojilerin onarimi geciren 56 hasta
incelendi (ortalama yas 41.8 + 16.5 yil; 33 erkek). Kirk dort hastada saf mitral yetmezligi varken, 12
(%21 .4) hastada miks mitral kapak hastalig1 (mitral darlig1 + mitral yetmezligi) vardi. Preoperatif ve ope-
ratif 6zellikleri, postoperatif mitral yetmezIligi derecesi, cerrahi mortalite ve orta donem sonuglari her hasta
icin aragtirildi.

Bulgular: Postoperatif diisiik kardiyak debi sendromuna bagli bir hastada erken mortalite (30 giin mortali-

te: %1.8) goriildii. Mitral kapak onarimi ameliyati olan biitiin hastalarda mitral onarim prosediirleri bagarili

olmustur. Hastalar taburcu oldugunda yapilan ekokardiyografik degerlendirmede %74.6’sinda hig/eser yeter-

sizlik ve %21.8’inde hafif yetersizlik saptandi. 55 hastada ge¢ donem takibi yapildi. Hastalarimizin ortalama

takip siiresi 47.9 + 23.1 aydi. Ge¢ mortalite mitral kapak onarimindan 3 yil sonra akut aort diseksiyonu nede-

niyle ameliyata alinan marfan sendromlu bir hastada gozlendi. Takipler sirasinda yapilan ekokardiyografik de-

gerlendirmede hastalarin %90.7 (49 hasta)’sinde hi¢ ya da hafif yetersizlik gozlendi. Orta yetersizlik gozlenen Correspondence
4 (%7 .4) hastada tibbi tedavi uyguland. Ileri yetersizlik gozlenen 1 (%1.9) hastada reoperasyon uygulandi.

Sonu¢: Calismamiz kompleks mitral kapak patolojilerin onariminin sonuglart miikkemmel oldugunu gosterdi. Salih Salihi
Kompleks mitral kapak patolojilerin onarim teknikleri giivenli ve sonuglar1 son derece etkindir, fakat ameli- E-mail: drssalihi@yahoo.com
yatlarda yeterli cerrahi tecriibe gereklidir. Submitted: 17.05.2017

Accepted: 15.07.2017
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INTRODUCTION

Mitral valve (MV) repair is preferred over replacement for
its advantages of preservation of ventricular function, lower
operative mortality, better long-term survival, and avoidance of
anticoagulation''>. MV repair has been shown to have excellent
durability in patients with mitral regurgitation (MR) caused
by degenerative diseaseand is indeed the method of choice in
the correction of MR whenever feasible®”. In contrast, valve
reconstruction for rheumatic MR remains controversial as it is
not only less feasible to repair but also the repaired rheumatic
valve has poorer durability when compared with a degenerative
MV repair®?,

Most of the MV pathology involves the posterior leaflet or
annulus and usually can be repaired using standard valve repair
techniques. These procedures are feasible in almost 95% of
patients with degenerative MR despite the presence of complex
lesions!!?. Difficulties may arise when trying to repair the less
common anterior leaflet prolapse or calcified mitral annulus.
Although the repair for the prolapse of the posterior leaflet
with valvular resection or artificial chordae is usually possible,
correction of anterior or bileaflet prolapse may demand more
complex repair procedures. MV repair in a complex setting such
as redo repair procedure, congenital anomalies, and hypertrophic
obstructive cardiomyopathy (HOCM) is often challenging
because of a lack of leaflet mobility or adequate surface of
coaptation. In this study, we aimed to review repair techniques
of complex MV pathologies and their outcomes.

PATIENTS and METHODS

For this study, our hospital has been approved by the
Scientific Ethics Committee.

Study Group and Definitions

This is a retrospective study of 56 patients who underwent
repair of complex mitral pathologies using multiple procedures
for MR or mitral stenosis (MS) at our hospital. Complex repair
was defined as using multiple mitral valve repair techniques
(three techniques or more) in the same patient. These more
complex and challenging patients were selected as study group
in order to assess more convincingly the efficacy of these
techniques. All preoperative, intraoperative, and postoperative
demographic, echocardiographic, and clinical data were
collected. Additionally, all surgical notes and discharge
summaries were reviewed to collect supplementary information.
The data collected were focused on preoperative ejection
fraction, grade of MR or MS, valve pathology, repair techniques,
and intraoperative, postoperative early (< 30 days), and late (>
30 days) complications.

Surgical Techniques

Operative data were retrospectively extracted from medical
records, surgery notes, and the computer-based databank from
the Department of Cardiac Surgery. Surgical approach was

via a mid-sternotomy in 52 patients and a right anterolateral
thoracotomy in four patients for cosmetic reasons. Aorto-bicaval
cannulation was used in all. Operations were performed under
cardiopulmonary bypass (CPB) at moderate hypothermia.
Concomitant cardiac procedures were performed. After a right
atriotomy was performed with an oblique incision, the mitral
repair was completed through transseptal approach. In 14 patients,
we used left atriotomy. Leaflet repair techniques were performed
with principles originally reported by Carpentier et al. and Duran
et al. but several modifications based on these principles were
used'"1?, Our techniques of MV repair evolved over the years.
In complex mitral pathologies, chordal replacement with Gore-
tex cords, leaflet resection with sliding or folding annuloplasty,
or commissurotomy was performed considering the status of the
mitral pathology. In rheumatic MV disease, leaflet augmentation
with pericardium, commissurotomy, resection of primary or/and
secondary chordae, and chordal replacement were preferred.
In MR due to HOCM, we performed shortening of posterior
leaflet, neochordae, and ring annuloplasty in addition to septal
myectomy to prevent systolic anterior motion (SAM). The
left atrial appendage was routinely ligated in patients with
atrial fibrillation (AF). Upon completion of repair, MV was
tested by injecting cold saline into the left ventricular cavity to
observe coaptation of leaflets. Intraoperative transesophageal
echocardiography (TEE) was used routinely for intraoperative
assessment of MV repair after CPB. When an unsatisfactory
finding was observed during TEE examination, a second cross-
clamp was placed for satisfactory repair, if possible.

Follow-Up

Follow-up data were analyzed using cardiology and cardiac
surgery outpatient follow-up notes, primary care and institutional
computer-based databanks, and telephone interviews. All
patients had a TTE before hospital discharge. Echocardiographic
findings were recorded in the computer database of the hospital.
The clinical parameters recorded during the follow-up period
included early (< 30 days) and late mortality after surgery. All
patients were anticoagulated with warfarin sodium for 3 months
after surgery and permanently if they had AF or other mechanical
valves.

Statistical Analysis

Data were presented as frequencies and percentages for
categorical variables, and medians or means with standard
deviations for continuous variables.

RESULTS

Patient Characteristics

The demographic data and preoperative characteristics for all
patients are presented in Table 1. Patients’ age ranged from 5 to
77 years (mean age was 41.8 + 16.5 years), and female sex was
less frequent than male sex (23 patients; 41.1%). Twenty-five
patients (44.7%) were in New York Heart Association (NYHA)
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functional class III-IV. The mean preoperative LV ejection
fraction was 62 + 5%. Concomitant cardiovascular pathologies
included ischemic heart disease in 4 and tricuspid regurgitation
in 18 cases (Figure 1). Most patients had preoperative Grade
4 MR and underwent mitral repair according to our definition.
Degenerative MV disease as the cause of MR was diagnosed in
38 patients. The distribution of MV pathologies during surgical
exploration is presented in Table 2. Five patients presented with
the prolapse of the posterior leaflet, whereas 25 patients had an
involvement of both mitral leaflets. Commissural fusion was
diagnosed in 11 patients.

Table 1. Patient demographics and preoperative characteristics

Variables
Sex (male) 33 (58.9%)
Age (years) 418+16.5
BMI (kg/cm?) 26+3
Hypertension 15 (26.7%)
Diabetes mellitus 3(5.4%)
NYHA functional status, n
Class 1T 31 (55.3%)
Class III 23 (41.1%)
Class IV 2 (3.6%)
Euroscore 1(0-5)
LVEF, % 62+5
Mitral valve pathology, n
Mitral regurgitation (MR) 44 (78.6%)
Mixed lesion (MR + MS) 12 (21.4%)
Mitral valve disease, n
Degenerative 38 (67.8%)
Rheumatic 13 (23.2%)
Congenital 3 (5.4%)
HOCM 2 (3.6%)

Data are presented as mean value + standard deviation, median value, or number of
patients. BMI: Body mass index, NYHA: New York Heart Association, LVEF: Left
ventricle ejection fraction, MR: Mitral regurgitation, MS: Mitral stenosis, HOCM:
Hypertrophic obstructive cardiomyopathy.

HOCM

Aortic root aneurysm

Aortic stenosis

Aortic regurgitation

Ischemic heart disease

Chronic AF

Tricuspid regurgitation
0 5 10 15 20

Figure 1. Concomitant cardiovascular pathologies.

Operative Data

Operative data are presented in Table 3. Most of the
procedures were performed through a median sternotomy.
A minimally invasive approach through a right anterior mini-
thoracotomy and transthoracic aortic clamping was used in four
patients for cosmetic reasons.

Surgical procedures involving different techniques are
listed in Table 4. Ring annuloplasty was performed in 54
patients. Technically, for example, quadrangular resection of the
posterior leaflet, sliding annuloplasty, ring annuloplasty, Reed
annuloplasty, and chordal replacement were performed. All
patients undergoing chordal replacement and posterior leaflet
resection had an annuloplasty procedure.

The concomitant procedures are listed in Table 5. Four
coronary artery bypass grafting, 18 tricuspid repair, left atrial
radiofrequency ablation in 12 patients with preoperative AF, and
left atrial appendix ligation in all patients with preoperative AF
were performed. In patients presenting with MR, aortic aneurysm,
and aortic regurgitation, we preferred making valve sparing aortic
repair (reimplantation procedure) if patients were below 70 years
of age and had a favorable physical status.

Clinical Outcomes

The early and late complications after mitral repair are
presented in Table 6. There was only one early death (30-day

Table 2. Distribution of mitral valve pathologies

Variables N
Annular dilatation 34
Leaflet prolapse

Anterior leaflet
Posterior leaflet
Both leaflets 25
Commissural 9

Chordal rupture

Anterior leaflet
Posterior leaflet

Mitral cleft

Anterior leaflet 4

Posterior leaflet

Commissural fusion 11
Leaflet retraction

Anterior leaflet 1

Posterior leaflet 14

Chordal retraction

Primary chordae 10
Secondary chordae 20
HOCM 2

Data are presented as number of patients. HOCM: Hypertrophic obstructive
cardiomyopathy.




Salihi S, Kiziltan HT, Korkmaz AA, Giiden M.

® Kosuyolu Heart ] 2018;21(1):32-38 35

Table 3. Operative data

Table 4. Surgical repair techniques

Variables

Incision, n (%)

Sternotomy 52 (92.8%)

Right mini-thoracotomy (port access) 4(7.2%)
Surgical approach, n (%)

Left atrium 14 (25%)

Right atrium 42 (75%)
Operation duration

Cardiopulmonary bypass duration, min 144 £ 35

Aortic cross-clamp duration, min 101 £ 30
ICU stay, days 1.83+04
Hospital stay, days 7.12+1.86

Data are presented as mean + SD or number of patients. ICU: Intensitive care.

mortality: 1.8%) due to postoperative low cardiac output syndrome
in patient with significant left ventricle dysfunction. The mean
intensive care unit and hospital stays of patients were 1.83 + 04
and 7.12 + 1.86 days, respectively. New-onset AF developed in
four patients and medically resolved in all. Inotropic support for
more than 24 hours was needed in four cases, and two of them
needed an intra-aortic balloon pump.

Late follow-up was obtained in 55 patients at an average
of 479 + 23.1 months postoperatively. Mortality developed in
one (1.8%) patient with Marfan syndrome who had acute aortic
dissection three years after MV surgery. Only one (1.9%) patient
needed reoperation because of severe MR. This patient was treated
with mechanical valve replacement after four years of initial repair.

Echocardiographic Results

Echocardiographic data are given in Table 7. In all patients
who underwent MV repair, the procedures were successful at
discharge; transthoracic echocardiography examinations revealed
no/trivial MR in 74.6% and mild MR in 21.8% of patients. During
follow-up visits, mitral repair procedures were successful in 49
(90.7%). Only four (7.4%) patients presented with moderate
MR, and they were asymptomatic under medical treatment.
Unfortunately, severe MR developed in one patient. This patient
was treated with mechanical valve replacement after four years of
initial repair.

DISCUSSION

Current consensus guidelines on MR recommend repair over
replacement whenever possible and earlier surgical intervention
if there is a high likelihood of repair*'¥. Accordingly, repair
feasibility is a key factor in the decision to operate and is highly
dependent on lesion complexity and surgeon experience!!.
Repair of the MV is well known for its efficacy, durability, and
avoidance of many complications'®. As demonstrated in many
studies, MV replacement is associated with (a) gradual decline
in left ventricular function, (b) hazards of anticoagulation, (c)

Technique

Patient (n)

Resection of P2, Sliding
Artificial chordae
Commissuroplasty

Ring annuloplasty

Resection of P2, Sliding
Cleft repair
Ring annuloplasty

Commissurotomy

Resection of secondary chordae
Resection of primary chordae
Artificial chordae

Ring annuloplasty

Commissurotomy

Resection of secondary chordae
Posterior leaflet augmentation
Ring annuloplasty

Commissurotomy
Posterior leaflet augmentation
Ring annuloplasty

Commissurotomy
Resection of secondary chordae
Reed annuloplasty

Artificial chordae
Posterior leaflet augmentation
Ring annuloplasty

Artificial chordae
Cleft repair
Commissuroplasty
Ring annuloplasty

Artificial chordae
Shortening posterior leaflet
Ring annuloplasty

Artificial chordae

Cleft repair

Shortening posterior leaflet
Ring annuloplasty

Artificial chordae

Resection of secondary chordae
Resection of primary chordae
Posterior leaflet augmentation
Ring annuloplasty

Artificial chordae
Resection of secondary chordae
Ring annuloplasty

Artificial chordae

Resection of secondary chordae
Resection of primary chordae
Cleft repair

Reed annuloplasty

Anterior leaflet augmentation
Shortening posterior leaflet
Ring annuloplasty

Cleft repair
Resection of secondary chordae
Ring annuloplasty

10

12
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Table 5. Concomitant surgical procedures

Concomitant surgical procedures n (%)
CABG 4(7.1%)
TR 18 (32.1%)
Kay annuloplasty 12 (21.4%)
Ring annuloplasty 6 (10.7%)
AVR 3 (54%)
Aortic valve reconstruction 3 (5.4%)
Valve-sparing aortic root replacement 2 (3.6%)
Septal myectomy for HOCM 2 (3.6%)
RF ablation 12 (21.4%)

CABG: Coronary artery bypass grafting, TR: Tricuspid repair, AVR: Aortic
valve replacement, HOCM: Hypertrophic obstructive cardiomyopathy,
RF: Radiofrequency ablation.

Table 6. Early and late morbidity and mortality

Variables n (%)
Early (< 30 days)
Mortality 1(1.8%)
New-onset atrial fibrillation 4 (7.1%)
Pleural effusion requiring drainage 1(1.8%)
Low cardiac output syndrome 1(1.8%)
Inotropic support > 24 hours 4 (7.1%)
Intra-aortic balloon pump 2 (3.6%)
Acute renal failure 1(1.8%)
Cerebrovascular accident 1 (1.8%)
Late (47.9 = 23.1 months)

Mortality 1(1.8%)

Reoperation 1 (1.8%)

Data are presented as number of patients (percentage).

thromboembolism, and (d) higher incidence of endocarditis
(217 Results from a recent series show a poor survival
after valve replacement!®. Growth, marriage, and pregnancy
are important issues which are adversely affected by
anticoagulation. During the last two decades, the number
of MV repair procedures has increased across the world. As
experience grows in this field, surgeons try to repair more

valves in complex MV disease patients. In our series consisting
of 56 complex mitral valve cases that underwent MV repair,
there was one early mortality after 5 days of surgery due to
postoperative low cardiac output syndrome in a patient with
significant left ventricle dysfunction. In the late follow-ups,
there was one mortality due to acute aortic dissection after
three years of surgery. This patient had Marfan syndrome, and
we repaired his MV. At the time of operation, there was mild
aortic regurgitation, and the diameter of the aortic root was 36
mm. Echocardiographic assessment of patients at discharge
revealed no/trivial regurgitation in 74.6% and mild MR in
21.8% of all patients. Echocardiographic examination during
follow-up revealed that mitral insufficiency was none or mild
in 90.7% of patients. Four (7.4%) patients had moderate MR
and were treated medically. Mitral insufficiency recurrence
with severe regurgitation occurred in one (1.9%) patient. This
patient was treated with mechanical valve replacement after
four years of initial repair. We prefer surgical repair of the MV
in young patients (mean age 41.8 + 16.5), and we think that it
is not a good strategy for elderly patients.

The mitral apparatus includes the leaflets, annulus, chordae
tendineae, papillary muscles, and left ventricle. The goals
of mitral repair are to maintain leaflet mobility, remodel the
annulus, and allow normal coaptation of the anterior and
posterior leaflets. In MV prolapse or Barlow’s syndrome, the
leaflets and chordae become thickened and redundant, which
results in leaflet prolapse beyond the plane of the annulus
and MR. In our study, 38 patients had degenerative MV. Up
to 2011, we repaired degenerative MVs with leaflet resection;
after that, we switched to artificial chordae implantation as a
routine technique. The most simple and common MV lesion,
the prolapse of the posterior leaflet, can be treated with leaflet
resection with excellent short-term and long-term results'”.
However, the correction of anterior, bileaflet prolapse, or
even large areas of posterior prolapse is more complex*2,
Particularly in patients with complex degenerative MV disease,
we used three or more techniques together. For example,
we used a combination of artificial chordae, resection of
secondary chordae, resection of primary chordae, posterior
leaflet augmentation, and ring annuloplasty in six patients.
Our degenerative MV repair was successful in all patients.

Table 7. Echocardiographic follow-up data of patients

Variables Preoperative Operative TEE At discharge At follow-up

MR grade, n (%) 56 56 55 54

None/Trivial 46 (82.1%) 41 (74.6%) 25 (46.3%)

Mild 10 (17.9%) 12 (21.8%) 24 (44 .4%)

Moderate 4(7.1%) 0 2 (3.6%) 4 (7.4%)

Severe 52 (92.9%) 0 0 1 (1.9%)
25 (43%) 89 (63%) 0.024

Data are presented as number of patients (percentage). MR: Mitral regurgitation.
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Echocardiographic examination during follow-up revealed that
mitral insufficiency was none or mild in 37 patients. One patient
had moderate MR and was treated medically.

MV repair has been shown to have excellent durability in
patients with MR caused by degenerative disease'*”). In contrast,
valve reconstruction for rheumatic MR remains controversial
as it not only suffers from an inferior feasibility of repair, but
also the repaired rheumatic valve is less stable, with inferior
durability when compared with a degenerative MV repair®®.
The utilization of leaflet mobilization and extension with
the pericardium to increase the leaflet area and the surface of
coaptation may provide satisfactory results®*?¥. Chauvaud
et al. on the other hand, had demonstrated good long-term
results in repairing diseased rheumatic MVs using Carpentier’s
reconstruction techniques®??®. Dillon and colleagues reported
that, after leaflet extension in rheumatic MV reconstruction,
MR grade was none/trivial in 64.5% of patients, mild in 22.6%,
moderate in 6.5% ,moderately severe in4.8%,and severe in 1.6%.
Two patients had redo mitral surgery. At 5 years postoperatively,
the estimated rates of freedom from reoperation was 96.8%*.

13 of our patients had diseased rheumatic MV. We repaired
their valves using commissurotomy, resection of primary or/
and secondary chordae, artificial chordae, ring annuloplasty, or
posterior leaflet augmentation. Echocardiographic examination
during follow-up revealed that mitral insufficiency was none or
mild in 10 patients. Two patients had moderate MR and were
treated medically. One patient had redo mitral surgery after four
years of surgery. In the follow-up, regurgitation was seen once
often in rheumatic valves. Retraction of the pericardial patch and
the on-going process of theumatic disease were considered to be
the undergoing pathologies in these cases.

In contrast, in children with congenital MR, conventional
repair of the valve is not always successful. In part, this reflects
the complicated abnormalities of the valvular structures and the
associated cardiac malformations. When planning the optimal
surgical repair of the MV, attention must be directed at the
annular attachment, the valvar leaflets, and the tension apparatus
of the valve. In patients with congenital MR, the annular
attachment is commonly dilated, and the papillary muscles, as
well as their attachments to the ventricular wall, are frequently
abnormal®®??_ In some patients with prolapse of the leaflets of
the MV, use of artificial chords has been suggested to provide
efficient short-term results®®,

In our study, three patients underwent mitral reconstructive
operations for congenital mitral diseases. The pathologic findings
of the first patient’s MV were short and thickened chordae
and annular dilatation. Her MV was repaired using artificial
chordae, resection of secondary chordae, resection of primary
chordae, posterior leaflet augmentation, and ring annuloplasty.
The second’s echocardiography showed severe mitral stenosis
related to a hammock MV, and his valve was repaired using
commissurotomy, resection of secondary chordae, and Reed

annuloplasty. The third’s MV was repaired using artificial
chordae, resection of secondary chordae, resection of primary
chordae, cleft repair, and Reed annuloplasty.

Kawabhira et al. used artificial cords in 11 children with
congenital MR, and they reported that, in two patients,
regurgitation recurred within 1 year of the operation®. Early
and late results of reconstructive operation for congenital MR
in 66 pediatric age group patients were reported by Okita et al.
Valvuloplasty failed in 19 of the long-term survivors, and one of
these patients underwent MV replacement 11 years after initial
operation®”., During follow-up, there was no reoperation, and
one of the patients had moderate MR during echocardiographic
examination. Valve repair was particularly preferred in this
patient because he had mental retardation and warfarin use and
regular INR follow-up were not feasible. The recurrence of MR
in this patient may be explained by the fact that mitral ring was
not used in the repair surgery to avoid development of functional
stenosis in the following years.

The MV in HOCM usually has an increased length of the
anterior and posterior mitral leaflets. The MYV, specifically
the SAM of the MV leaflets, is an important component of
the obstruction®”. In HOCM, abnormal anatomy and valve
displacement induce drag forces that cause SAM. This condition
can be corrected by an autologous pericardial patch in the
anterior mitral leaflet®?.

We routinely excise sufficient septal muscles to leave a
residual septal thickness within the normal range. Patients with
more severe forms of hypertrophic obstructive cardiomyopathy
with MV involvement may require a more complex reconstructive
operation. The anterior leaflet is reconstructed using an ovoid
patch of glutaraldehyde-treated autologous pericardium sutured
to the edges of the leaflet incision. Whenever the posterior leaflet
was higher than 20 mm, we reduced it to less than 20 mm by an
ovoid resection. Finally, in severe forms with an excessively small
annulus and a hyperkinetic ventricle, a rigid annuloplasty ring is
implanted. There were two HOCM patients at this study. In the
first case, we repaired the MV using artificial chordae, shortening
posterior leaflet, commissuroplasty, and ring annuloplasty. The
other’s MV was repaired using shortening posterior leaflet,
anterior leaflet augmentation, and ring annuloplasty. There is no
MR in echocardiographic examination during follow-up.

CONCLUSION

MYV repair for complex pathologies is a feasible and safe
procedure with excellent surgical outcomes in experienced
hands. We demonstrated that MV repair can be performed for
mixed MV disease patients with results similar to those in pure
MR patients. Autologous pericardium is a useful leaflet substitute
that facilitates MV repair. Combining multiple techniques of MV
repair may extend valve repair into a wider spectrum of complex
valve pathologies.
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Limitations of the Study

The major limitations of this study are the retrospective

design, the small number of patients, and the short follow-up
period in some patients.
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Izole CABG Operasyonlarinda Aralikh Antegrad
ile Tek Doz Antegrad Sonrasi1 Devamh Retrograd
Izotermik Kan Kardiyopleji Uygulamalarmin
Karsilastirilmasi

Babiirhan Ozbek, Mehmet Erdem Toker

Saglik Bilimleri Universitesi, Kartal Kosuyolu Yiiksek Ihtisas Saglik Uygulama ve Arastirma Merkezi,
Kardiyovaskiiler Cerrahi Klinigi, Istanbul, Tiirkiye

OZET

Giris: Koroner arter baypas greftleme operasyonlar: (CABG) giiniimiizde miyokardiyal koruma yontemlerinin
geligtirilmesi sayesinde giivenle uygulanabilmektedir.

Hastalar ve Yontem: Calismamizda 1 Haziran-31 Temmuz 2014 tarihleri arasinda klinigimizde opere
edilen izole CABG’li 109 hastanin tamami, uygulanan miyokardiyal koruma yontemlerinin iistiinliiklerini
degerlendirmek amacli iki grup halinde retrospektif olarak incelendi. Grup A’da bulunan 26 hastada,
29-32°C’de aralikli antegrad izotermik kan kardiyoplejisi kullanildi. Grup R’de bulunan 83 hastada,
29-32°C’de tek doz antegrad kan kardiyoplejisi kullanimi sonrasi devamli retrograd izotermik kan
kardiyoplejisi uygulandi.

Bulgular: Tiim hastalarda erken donem mortalitenin 1 (%0.91) adet oldugu goriildii. Euroskor, yas, cinsiyet,
diyabet, ameliyat oncesi kan kreatin diizeyi, hipertansiyon ve ejeksiyon fraksiyonu degerleri, gruplar arasi
ameliyat oncesi hasta karakteristikleri olarak karsilastirildi. Bu parameterlerde istatistiksel olarak anlamli
farklilik bulunmadi. Ameliyat siras1 ve sonrasinda ise gruplar arasi, total perfiizyon zamani, aortik kros klemp
siiresi, inotrop ihtiyaci, iskemik elektrokardiyografi (EKG) degisikligi, uzamig entiibasyon ihtiyaci, diyaliz
gerektiren renal yetmezlik ve ameliyat sonrasi birinci giin troponin degerleri karsilastirildi. Total perfiizyon
zamani (p= 0.016) ve aortik kros klemp siiresi (p= 0.006) parametrelerinde gruplar arasi istatistiksel olarak
anlamli farklilik goriildii. Diger parametreler arasinda ise istatistiksel olarak anlamli farklilik bulunmadi.

Sonug: izole CABG’li hastalarda kullanilan miyokardiyal koruma yontemlerinden antegrad ve retrograd
kardiyopleji uygulamalarmmn iki grupta karsilagtirildifn calismamizda, ameliyat Oncesi ve sonrasi
parametrelerde gruplar arasi ¢ok yakin sonuglar elde ettik. Her iki yontemle de miyokardiyal koruma giivenle
saglanabilmektedir.

Anahtar Kelimeler: Antegrad kardiyopleji; retrograd kardiyopleji; izotermik kan kardiyoplejisi; izole CABG
operasyonlari

Comparison of Isothermic Continuous Retrograde Blood Cardioplegia vs.
Intermittent Antegrade Blood Cardioplegia in Isolated CABG Surgery Patients

ABSTRACT

Introduction: CABG surgeries are performed without complications owing to the improvements in various
myocardial protection methods.

Patients and Methods: In the present study, 109 patients who had undergone CABG surgeries between June
1,2014 and July 31, 2014 were analyzed to investigate the superiority of two different myocardial protection
methods utilized in two groups. Group A comprised 26 patients and intermittent isothermic antegrade blood
cardioplegia was used at 29°C-32°C. Group R comprised 83 patients and continuous retrograde isothermic
blood cardioplegia was used after single dose antegrade blood cardioplegia at 29°C-32°C.

Results: For all 109 patients, early mortality rate was 1 (0.91%). Euroscore, age, sex, diabetes mellitus,
hypertension, ejection fraction, and preoperative creatinine levels were comprehensively compared between
the groups as the patient’s characteristics. No statistical differences were found in these parameters of the
groups. Intraoperative and postoperative parameters such as total perfusion time, aortic cross clamping time,

prolonged mechanical ventilation needs, postoperative first day troponin levels, usage of inotropic drugs, renal LI LT
insufficiency requiring hemodialysis, and ischemic ECG changes were comprehensively compared between Babiirhan Ozbek

the groups. Total perfusion time (p=0.016) and aortic cross clamping time (p= 0.006) parameters were found

statistically different between the groups. No significant differences were found for the other postoperative E-posta: dr.baburozbek@gmail.com
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parameters of the groups.
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Conclusion: The findings of this study revealed that all methods compared and analyzed in this study for myocar-
dial protection can be used safely with similar early outcomes.
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GIRIS

Koroner arter baypas greftleme operasyonlarinin (CABG),
ortalama yagam siiresinin uzamasiyla beraber obesite, hiper-
tansiyon, perifer arter hastaliklari, diyabet ve redo vakalar gibi
riskli gruplarda da uygulanma siklig1 artmaktadir”. Sikliklari
artan bu tiir kalp cerrahilerinin giivenle uygulanabilirliginde,
miyokardiyal koruma yontemlerinin 6nemi biiyiiktiir. Miyo-
kardiyal korumanin temeli olan kardiyopleji uygulamalar ile
elektromekanik kardiyak arrest saglanarak miyokardin oksijen
ihtiyaci azaltilir. Bu sayede, kalp cerrahisinde konfor sagla-
nirken, miikemmele yakin klinik sonuclar da beraberinde gel-
mektedir®.

Aort kokiinden antegrad kardiyopleji uygulamasi sirasinda
aort yetmezligi olan hastalarda, verilen kardiyoplejinin ventri-
kiile kacmasi nedeniyle, koroner ostiyumlar vasitasiyla yeter-
li miktarda kardiyopleji miyokardiyumu besleyememektedir.
Ayrica ciddi proksimal koroner arter darlif1 olan hastalarda,
kardiyoplejinin antegrad olarak homojen dagilmasindaki prob-
lemler nedeniyle retrograd kardiyopleji kullanilmasi giindeme
gelmistir. Retrograd kardiyopleji uygulamasinin miyokardiyal
korumada efektif olabilecegi bildirilmistir ancak tek bagina
kullanilmasinin, kardiyoplejinin sag ventrikiile ve arka septu-
ma dagiliminda yetersizlik sonucu, yetersiz sag ventrikiil ko-
runmasina yol agabilecegi belirtilmigtir®.

Kardiyopleji soliisyonlarinin, uygulama yontemlerinin ve
hasta gruplarinin ¢esitliligi nedeniyle, miyokart hasarini 6nle-
mede en uygun kardiyopleji metodunu tespit etmek her zaman
kolay olmayabilir. Kan kardiyoplejisi kullanimimin 6zellikle
komplike kalp cerrahisi vakalarinda ameliyat mortalitesini
diisiirdiigii goriilmiistiir>®. Kan kardiyoplejisinin soguk ya da

1lik, antegrad ya da retrograd yolla verilmesi yontemleri, ko-
roner arter bypass greftleme operasyonlarinda ayrintili olarak
caligilmigtir”®),

Biz de calismamizda, iki aylik siire igcerisinde merkezimiz-
de antegrad veya retrograd kardiyopleji uygulanan izole CABG
olgularini, erken donem sonuglari ile ayrimtili karsilagtirdik.

HASTALAR ve YONTEM

Calisma hastanemiz bilimsel degerlendirme kurulu tarafin-
dan onaylandi.

Calismamizda 1 Haziran-31 Temmuz 2014 tarihleri arasin-
da klinigimizde opere edilen izole CABG’li 109 hastanin ta-
mami, uygulanan miyokardiyal koruma yontemlerinin iistiin-
liiklerini degerlendirmek amacli, A (antegrad) ve R (retrograd)
olmak iizere iki grup halinde retrospektif olarak incelendi.

Grup A; 26 (%23.9) hasta icermekteydi ve 29-32°C’de
aralikli antegrad izotermik kan kardiyoplejisi kullanildi.

Grup R; 83 (%76.1) hasta icermekteydi ve 29-32°C’de tek
doz antegrad kan kardiyoplejisi kullanim1 sonrasi devamli ret-
rograd izotermik kan kardiyoplejisi uygulandi.

Gruplardaki izole CABG uygulanan 109 hastanin ortalama
yas1 60.95 (35-81) idi. Tiim hastalardan ameliyat oncesi yazili
onam formu alindi.

Gruplar, ameliyat oncesi hasta karakteristikleri (Euroskor,
yas, cinsiyet, diyabet, hipertansiyon, ejeksiyon fraksiyonu ve
ameliyat Oncesi kan kreatin diizeyi) agisindan ayrintili olarak
karsilagtirildi (Tablo 1).

Istatistiksel Analiz

Calismada elde edilen bulgular degerlendirilirken, istatis-
tiksel analizler i¢cin IBM SPSS Statistics 22.0 programi kulla-

Tablo 1. Ameliyat oncesi hasta karakteristiklerinin gruplara gore degerlendirilmesi

Antegrad
Grup A

Euroskor! Ort + SS (Medyan) 3.19+ 147 (3)

<65 14 (%53 .8)
Yas® n (%)
> 65 12 (%46.2)
Erkek 21 (%80.8)
Cinsiyet® n (%)
Kadin 5(%19.2)
Yok 14 (%53 .8)
DM? n (%)
Var 12 (%46.2)
Yok 11 (%42.3)
HT? n (%)
Var 15 (%57.7)
30-50% 9 (%34.6)
EF?
> 50% 17 (%65 4)
Preop® <15 25 (%96.2)
Kreatin >15 1 (%3.8)

Retrograd
Grup R Total P
346+1.92(3) 339+1.82(3) 0.825
57 (%68.7) 71 (%65.1) 0.251
26 (%31.3) 38 (%34.9)
65 (%78.3) 86 (%78.9) 1.000
18 (%21.7) 23 (%21.1)
57 (%68.7) 71 (%65.1) 0.251
26 (%31.3) 38 (%34.9)
35 (%42.2) 46 (%42.2) 1.000
48 (%57.8) 63 (%57.8)
28 (%33.7) 37 (%33.9) 1.000
55 (%66.3) 72 (%66.1)
79 (%95.2) 104 (%95 4) 1.000
4 (%4.8) 5 (%4.6)

! Mann-Whitney U test, > Continuity Correction (Yates) test, * Fisher’s Exact test, DM: Diabetes mellitus, HT: Hipertansiyon, EF: Ejeksiyon fraksiyonu.
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Tablo 2. Ameliyat sirasi ve sonrasi erken donem parametrelerin gruplara gore degerlendirilmesi

Antegrad Retrograd
Grup A Grup R Total p’
TPZ' (dakika) Ort + SS (Medyan) 82.58 +44.67 (78) 99.33 +31.64 (95) 95.33 +35.68 (94) 0.016*
1 .
AKKS' (dakika) Ort & 55 51.04 + 34.57 (46) 62.46 + 2343 (61) 5973 +26.78 (56)  0.006%*
(medyan)
Yok 18 (%69.2) 45 (%54.2) 63 (%57.8) 0.353
Inotrop ihtiyac1® < 12 saat 7 (%26.9) 28 (%33.7) 35 (%32.1)
> 12 saat 1 (%3.8) 10 (%12) 11 (%10.1)
, < 12 saat 4 (%15.4) 7 (%8.4) 11 (%10.1) 0.290
Iskemik EKG degisikligi®
> 12 saat 22 (%84.6) 76 (%91.6) 98 (%89.9)
< 12 saat 21 (%80.8) 64 (%77.1) 85 (%78) 0.903
Uzamus entiibasyon?
> 12 saat 5(%19.2) 19 (%22.9) 24 (%22)
) Yok 25 (%96.2) 79 (%95 .2) 104 (%95 4) 1.000
Diyaliz gerektiren renal yetmezlik
Var 1 (%3.8) 4 (%4.8) 5 (%4.6)
<20 22 (%84.6) 71 (%85.5) 93 (%85.3) 1.000
POI troponin?
>20 4 (%154) 12 (%14.5) 16 (%14.7)
*p <005,
**p<00

! Mann-Whitney U test, > Continuity Correction (Yates) test, * Fisher’s Exact test.
TPZ: Total perfiizyon zamani, AKKS: Aortik kros klemp siiresi.

nildi. Calisma verileri degerlendirilirken tanimlayici istatistik-
sel metodlarin (ortalama, standart sapma) yani sira niceliksel
verilerin karsilagtirilmasinda normal dagilim gostermeyen pa-
rametrelerin iki grup arasi kargilagtirmalarinda Mann-Whitney
U test kullanildi. Niteliksel verilerin karsilagtirillmasinda ise
Fisher’s Exact test ve Continuity Correction (Yates) test kulla-
nildi. Anlamhilik p< 0.05 diizeyinde degerlendirildi.

Cerrahi Yaklasim

Standart cerrahi teknikler uygulandi. Orta hat sternotomisi
sonrasi arteryal kaniilasyon ¢ikan aortadan, venoz kaniilasyon
ise sag atriyumdan iki asamali tek venoz olarak yapildi. Sol
mamaryan arter grefti iki olgu disinda tiim olgularda kullanil-
di.

29-32°C’de sistemik hipotermi kullanildi. Grup A’da ilk
doz antegrad izotermik kan kardiyoplejisi aort kokiinden ve-
rilerek, 20 dakika araliklarla tekrarlandi. Grup R’de tek doz
antegrad kardiyopleji sonras1 devamli retrograd izotermik kan
kardiyoplejisi uygulandi. Izotermik terimi, kardiyopleji soliis-
yonunun sicakliginin hasta sicakligi ile ayni oldugunu gosterir.

Proksimal anastomozlar cerrahin tercihine gore kros ya da
side klempte yapildi.

BULGULAR

Calismamizdaki 3 hastada (Grup R) intraaortic balon
pompast kullanim ihtiyaci oldu. Erken donem mortalitenin
1(%0.91) adet (Grup R) oldugu goriilerek sebebinin diisiik
kalp debisi oldugu tespit edildi.

Tablo 2’de ayrintili olarak degerlendirilen parametrelerde,
ameliyat siras1 ve sonrasi erken donem veriler (total perfiiz-
yon zamant, aortik kros klemp siiresi, inotrop ihtiyaci, iskemik
elektrokardiyografi (EKG) degisikligi, uzamis entiibasyon ih-
tiyaci, diyaliz gerektiren renal yetmezlik ve ameliyat sonrasi
birinci giin troponin degerleri) karsilagtirildi.

Gruplara gore ameliyat oncesi hasta karakteristikleri ara-
sinda istatistiksel olarak anlamh farklilik bulunmadi. Gruplara
gore ameliyat sirast ve sonrasi erken donem parametreler ara-
sinda, total perfiizyon zamani (p= 0.016) ve aortik kros klemp
stiresi (p= 0.006) degerlerinde istatistiksel olarak anlaml1 fark-
lilik goriildii. Ameliyat sonrasi erken donem diger parametre-
ler arasinda istatistiksel olarak anlamli farklilik bulunmadi.

TARTISMA

Calismamizda erken donem mortalite yoniinden gruplar
arasinda anlamli farklihk goriilmedi. Ancak total perfiizyon
zamani ve aortik kros klemp siiresi degerlerinin Grup R’de
daha uzun oldugunu tespit ettik. Farkli ekipler tarafindan ger-
ceklestirilen olgulardaki gruplar arasi bu farkin, uzun aortik
kros klemp siiresi olacagi diisiiniilen olgularda retrograd kar-
diyoplejinin daha sik tercih edilmesinden ileri geldigi kanisin-
dayiz. Fakat ameliyat oncesi hasta karakteristikleri arasinda
ve ameliyat sonrasi ilk giin troponin diizeyi, inotrop ihtiyaci,
iskemik EKG degisikligi, diyaliz gerektiren renal yetmezlik ve
uzamis entiibasyon ihtiyaci degerlerinde, gruplar arast anlamli
farkililik goriilmedi.
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Kardiyoplejinin antegrad ya da retrograd verilmesindeki
dezavantajlar, cerrahin ameliyat sirasindaki kardiyopleji kul-
lanim tercihinde onemli rol oynamaktadir. Aort yetmezligi,
ciddi proksimal koroner arter lezyonlar1 ve redo olgulardaki
onceki greftler, antegrad kardiyopleji kullanimini kisitlayabilir
©). Antegrad aralikli 20 ser dakikalik kardiyopleji uygulama-
lar1, total perfiizyon zamanini ve aortik kros klemp siiresini
de uzatmaktadir. Ancak kardiyak korumanin saglanamadigi 20
dakikalik siire igerisinde kalict iskemik hasarlanma baglaya-
bilmektedir'®'". Calismamizda da gruplar aras1 miyokardiyal
korumada, 20 dakikadan daha uzun kardiyoplejisiz periyoda
izin verilmedi.

Sadece retrograd kardiyopleji uygulamast ile, sag atriyum ve
ventrikiildeki venovenoz santlar ve thebesian kanallarinin varlig
nedeniyle kardiyoplejinin miyokardiyal homojen dagilimi sag-
lanamayabilir. Bu durum da retrograd kullanimini kisitlar'>!19),
Grup R’de de devamli retrograd kan kardiyoplejisi kullanimi 6n-

cesi, tek doz antegrad kan kardiyoplejisi uygulandi.

Kardiyoplejinin sicakligi da bir bagka tartisma konusudur.
Literatiirde, 29-32°C kardiyoplejinin, 37°C veya 15°C’ye gore
daha iyi koruma sagladigim savunan kaynaklar bulunmaktadir
(419 Kan kardiyoplejisi kullamiminin da 6zellikle komplike
kalp cerrahisi olgularinda, ameliyat mortalitesini diiglirdiigii
savunulmustur®®. Biz de calismamizda her iki grupta da 29-
32°C’de kan kardiyoplejisi kullanildigini tespit ettik.

Sonug olarak, izole CABG operasyonlarinda gerek aralikli
antegrad, gerekse tek doz antegrad sonrasi devamli retrograd
kardiyopleji uygulamalar: ile miyokardiyal koruma giivenle
saglanabilmektedir. Her iki grupta da erken donem mortalite
oranlart diigiik bulunmugtur. Ancak ejeksiyon fraksiyonu de-
gerleri diisiik olan fazla sayida hasta gruplar1 arasinda, greft
sayilar1 ve greftable damar durumlarini da i¢ine alan, daha ge-
nis kapsamli bir ¢calisma Onerilmektedir.
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Relation of Troponin I Levels with Postoperative
Mortality and Morbidity Rates in Patients
Followed in Intensive Care Unit After Congenital
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ABSTRACT

Introduction: Troponin I levels are the most important predictive marker of myocardial injury. Myocardial
injury has been reported as the most significant cause of morbidity and mortality in pediatric cardiac surgery.
In this study, we aimed to evaluate the effect of troponin I on postoperative mortality and morbidity in the
child population.

Patients and Methods: Ninety-nine patients to whom congenital cardiac surgery were included in this study.
Perioperative and postoperative troponin I values at 24" and 48" hours were recorded. Patients were divided
into two groups according to troponin I values at 24™ hour (lower and higher than 15 ng/mL, respectively).
Aortic cross-clamp time, cardiopulmonary bypass (CPB) time, intubation time, and the duration of intensive
care unit stay and medication of inotropic agents were recorded.

Results: Postoperative troponin I levels at 24™ hour were higher than 15 ng/mL in patients who underwent
congenital cardiac surgery and were related with significantly higher CPB, aortic cross-clamp, intubation
time, and longer stay in intensive care unit.

Conclusion: Higher troponin I levels at 24™ hour are associated with increased morbidity in patients who
undergo congenital cardiac surgery.

Key Words: Congenital cardiac surgery; troponin I; mortality; morbidity

Konjenital Kardiyak Cerrahi Sonrasi Yogun Bakim Unitesinde Takip Edilen 7
Giin ile 16 Yas Arahgindaki Hastalarda Troponin I Seviyelerinin Postoperatif
Mortalite ve Morbidite ile Iliskisi

OZET

Giris: Troponin I miyokardiyal hasarin tahmininde onemli bir belirtectir. Pediyatrik kardiyak cerrahide mi-
yokardiyal hasarin en 6nemli mortalite ve morbidite nedeni oldugu anlagilmistir. Bu ¢aligma ile konjenital
kalp ameliyatt olan ¢ocuklarda troponin I degerlerinin postoperatif mortalite ve morbidite iizerine etkisini
degerlendirmek amaglanmustir.

Hastalar ve Yontem: Konjenital kardiyak cerrahi uygulanan 99 hastanin perioperatif, postoperatif 24. ve
48. saatteki troponin I degerleri kaydedildi. Hastalar hesaplanan cut off degerine gore 24. saat troponin I
seviyelerine gore iki gruba ayrildi (15 ng/mL’den yiiksek olanlar ve olmayanlar). Hastalarin aortik kros
klemp siireleri, kardiyopulmoner baypas siiresi, entiibasyon siiresi, yogun bakimda kalis siiresi ve inotropik
ajan diizeyleri kaydedildi.

Bulgular: Konjenital kalp ameliyati olan hastalarda postoperatif 24. saatte dl¢iilen troponin I seviyelerinin 15
ng/mL’nin {izerinde olmasinin: kardiyopulmoner baypas siiresi, aortik kross klamp siiresi, entiibasyon siiresi Correspondence

ve yogun bakim kalig siiresini anlamli olarak arttirdig1 gosterildi.
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INTRODUCTION

With technological improvement in anesthesia of cardiac
surgery, cardiopulmonary bypass (CPB), and continuation of
extracorporeal circulation, there has been significant development
in pediatric and adult cardiac surgery. It is well known that
myocardial injury secondary to surgery or CPB affects cardiac
functions, therefore increase morbidity and mortality(".

Pediatric open heart surgery is a special operation that has
different success rates depending on the quality of technique.
Intraoperative myocardial tissue injury affects postoperative
cardiac functions which is directly related with morbidity and
mortality®.

Cardiac troponins are sensitive and specific markers for
myocardial injury. High specificity of troponin is derived from
specific isoforms of cardiac troponin T and I. Therefore, creatine
kinase (CK) and creatine kinase MB (CK-MB) associated with
skeletal muscle but are not relevant with cardiac troponins®®.
Several studies have shown that cardiac troponin I levels are
safe can be used as an indicator of myocardial damage both in
pediatric and adult cardiac surgery. Increased troponin I levels
have been associated with postoperative complications like
delayed extubation time, necessity of higher inotropic support,
and mortality® ",

In this study, we aimed to evaluate the effects of troponin I
on postoperative mortality and morbidity in patients between 7
days and 16 years old who underwent congenital cardiac surgery.

PATIENTS and METHODS

This study has been approved by Institutional Review Board.
Study Subjects

Ninety-nine patients between 7 days and 16 years old, who
were operated in Siyami Ersek Thoracic and Cardiovascular
Surgery Center due to congenital cardiac disease, were included
in this study. Patients who had liver and kidney failure were
excluded. The indications for operation were as follows:
transposition of the great arteries (TGA) (n= 14), atrioventricular
canal defect (AVCD) (n= 6), Glenn shunt (n= 2), ventricular
septal defect (n= 34), atrial septal defect (n= 7), tetralogy of
Fallot (TOF) (n= 18), cor atrium (n= 1), anomalous origin of the
left coronary artery from the pulmonary artery (ALCAPA) (n=
2), double outlet right ventricle (DORV) (n= 4), supravalvular
aort stenosis (n= 2), truncus arteriosus (n= 1), total anomalous
pulmonary venous connection (TAPVD) (n= 3), VSD and aortic
coarctation (n= 1), AVCD and DORV (n= 1), VSD and ASD (n=
1), supraaortic ridge (n= 3).

All subjects gave their consent for inclusion in the study.
The investigation conforms with the principles outlined in the
Declaration of Helsinki. The study was approved by the local
ethics committee.

Anesthesia and Surgical Protocol

All patients included in the study underwent the same
anesthesia protocol. For sedation 3-5 mg/kg intramuscular

(IM) ketamine was performed; afterward arterial line and
venous angiocatheter was inserted. We administered 0.1 mg/
kg intravenous (IV) midazolam, 5-10 ug/kg Fentanyl (IV), 0.1
ug/kg Vecuronium (IV) for induction of anesthesia. To maintain
anesthesia during the operation, before and after CPB 0.1 mcg/
kg/m Fentanyl and Sevoflurane, during CPB in every 30 minutes
0.5-1 mg Vecuronium, 5-10 ug/kg Fentanyl and 0.5-1 mg
midazolam were performed.

Following sternotomy, standard aortic and bicaval
cannulation was administered. Activated clotting time was
held over 400 seconds by 300 U/kg heparin IV infusion.
CPB membrane oxygenator (Minimax Plus, Medtronic Inc.,
Minneapolis, MN USA) and roller pump (Sarns Inc. USA) were
used. Primary solution was prepared with lactate, whole blood
(to hold hematocrit over 20%), albumin 20%, mannitol, and
heparin. After cross-clamping aorta, to save myocardial tissue,
blood cardioplegia at 4°C with an initial dose of 20 mL/kg and
maintenance in every 20 minutes 10 mL/kg were performed.
Ultrafiltration was applied starting from warming period of CPB.

Design of the Study

Blood samples for troponin I levels were taken from all
patients on preoperative, postoperative 1%, 24" and 48" hours.
The following data below were recorded.

e Duration of aortic cross-clamp and operation time.
o Lactate levels of pre-operative, 1%, 24®, and 48" hours.

e Levels of inotropic agents performed after CPB was
determined by Vasoactive-Inotropic Score.

* Inotropic score= [dopamine (pg/kg/min) + dobutamine
(ug/kg/min) + adrenalin (ug/kg/min) x 100]

e Duration of mechanical ventilation and stay in intensive
care unit.

Statistical Analysis

Number Cruncher Statistical System 2007 (NCSS), Power
Analysis & Sample Size 2008 (PASS), Statistical Software 2008
(Utah, USA) programs were used in this study. Descriptive
statistical methods (mean, standard deviation, median, frequency,
ratio, minimum, and maximum) were used in statistical
evaluation. Student’s t-test was performed for comparison of
normally distributed variables and Mann-Whitney U test was
used for the parameters that were not normally distributed.
The repeated Measures repeated measures analysis of variance
(ANOVA) for normally distributed in-group comparison and
corrected Bonferroni test for binary comparisons were used.
Freidman test was used to compare groups that were not
normally distributed, and Wilcoxon Signed Ranks were applied
for binary comparisons. ROC analysis and diagnostic screening
tests were used to detect cut-off points according to the presence
of morbidity and/or mortality. Significance was assessed at
p<0.01 and p< 0.05.



Yilmaz Ak H, Yildiz M, Yurtseven N, Ozsoy D, Oksen D, Cetin HK.

® Kosuyolu Heart J 2018;21(1):43-48

RESULTS

The study was composed of 99 patients, and 49.5% (n= 49)
of the participants were female. The median age of the patients
was 38 = 41.9 months (range; 26-192). The distributions of
descriptive properties of the cases are shown in Table 1. Mortality
was observed in 3% (n= 3) of the patients.

Preoperative and postoperative 1%, 24" and 48" hours
troponin I levels are demonstrated in Table 2 and Figure 1.

Table 1. Distribution of descriptive features

Min-Max Mean + SD
Age (month) 0.26-192.0 3807 £41.95
Cross time (minute) 16.0-223.0 74.89 +44.42
Bypass time (minute) 31.0-323.0 105.05 + 58.62
Intubation time in ICU 2.0-504.0 48.13+79.35
(hour)
ICU stay (day) 1.0-31.0 4.68 +546
n %
Gender
Female (1) 49 49
Male (2) 50 50
Mortality
Survival 96 96
Exitus 3 3
Inotropic agents
0 5 5.1
1 19 19.2
2 38 384
3 27 273
4 10 10.1
Troponin Levels
30
25
20
g 15 mean
) 10
5
0
Pre-op Postop 1sth Postop 24th h Postop 48th h

Figure 1. Distribution of troponin values.
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Figure 2. ROC curve of 24" hour troponin levels in morbidity and/or
mortality.

The changes of preoperative, postoperative 1%, 24™ and 48
hours Troponin I levels were statistically significant (p= 0.001;
p< 0.01). The increase in postoperative 1%, 24" and 48" hours
troponin levels were significantly higher than the preoperative
levels (p= 0.001; p= 0.001; p= 0.001; p< 0.01, respectively).
Postoperative 24" and 48™ hours troponin I levels were in
decreasing trend when compared to preoperative levels (p=
0.001; p= 0.001; p< 0.01, respectively). Postoperative 48" hour
levels were siginificantly lower than 24™ hour levels (p= 0.001;
p<0.01).

The 24" hour troponin levels were significantly different (p=
0.012; p< 0.05) and troponin levels in 24™ hour were notably
higher (Table 3). Based on this data, ROC analysis for 24™ hour
Troponin levels and cut-off values for diagnostic screening tests
were calculated.

The cut-off point of 24™ hour troponin level for prediction
of morbidity and mortality was 15 with a sensitivity of 58.82%;
specificity of 67.69%; positive predictive value of 48.78%;
and negative predictive value of 75.86% (Table 3). Area under
ROC curve was 65.5% with 5.9% standard deviation (Figure
2). Postoperative 24" hour troponin I levels are demonstrated in
Table 4. The cross-clamping, bypass, intubation, and intensive
care stay time were significantly shorter in the group with
troponin levels < 15 in the postoperative 24™ hour compared
with those with troponin levels = 15 (p< 0.05).

The patients who had intensive care unit staying time shorter
than 5 days had significantly lower postoperative 24™ hour
troponin levels than those with longer stays (p=0.029; p< 0.05)
(Table 5).
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Table 2. Troponin values

Troponin (ng/mL) Min-Max Mean + SD (median) p bPost-hoc
'Pre-op 0.00-50.00 0.91 £5.39 (0.02) 0.001%%* 1<4<3<2
2post-op 1% hour 0.07-98.0 24.82 +23.30 (17.50)

3Post-op 24" hours 0.99-84.51 16.55 £ 15.18 (12.21)

4Post-op 48™ hours 0.00-153.00 11.65 + 19.57 (6.83)

% p< 0.01

* Friedman test,
® Wilcoxon signed ranks test

Table 3. Diagnostic scanning features of 24" hour troponin levels and analysis of ROC curve

Diagnostic Scan ROC Curve p
Positive
Predictive Negative 95% Confidence
Cut off Sensitivity Specificity Value Predictive Value Area Interval
24
hours
. >15 58.82 67.69 48.78 75.86 0.655 0.552-0.747 0.009*
troponin
levels
* Mann-Whitney U test
Table 4. Evaluation of postoperative 24" hour troponin I levels
Postop 24" hours Postop 24" hours
Troponin < 15 ng/mL (n= 58) Troponin = 15 ng/mL (n= 41)
Mean *+ SD Mean * SD
Cross time (min); (median) 64.51 +38.47 (52.50) 89.56 + 48.46 (80.00) €0.003%*
Bypass time (min); (median) 90.46 +46.42 (75.50) 125.68 + 67.86 (109.00) €0.003**
Intubation time (hour); (median) 31.50 +42.82 (12.00) 72.86 + 110.02 (24.00) °0.022*
ICU staying time (day); (median) 3.53 +3.60 (2.15) 6.31 +7.06 (4.00) €0.003%*
* p<0.05
#* p< 0.01
¢ Mann-Whitney U test
Table 5. Relation between postoperative 24™ hour troponin levels and morbidity
Morbidity (-) (n= 66) Morbidity (+) (n= 33)
Mean = SD (median) Mean = SD (median)
Postop 24" hour troponin 14.22 + 13.26 (10.35) 2122 +17.74 (16.20) 0.029"

* p<0.05
Mann-Whitney U test
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Table 6. Relation between postoperative 24™ hour troponin levels and morbidity and/or mortality

Morbidity and/or mortality P
No (n= 65) Yes (n= 34)
Mean = SD (median) Mean + SD (median)
Postoperative 24™ hour troponin 13.48 +£11.93 (10.24) 2242 +18.82(16.42) 0012"
*p<0.05
Mann-Whitney U test
Table 7. Troponin levels and mortality rates
Troponin Mortality P
No (n= 65) Yes (n=34)
Mean = SD (median) Mean + SD (median)
Preop 0.94 £547 (0.02) 0.02+0.01 (0.02) 0.603
Postop 1% hour 24.12 £22.42 (16.97) 47.12 +£ 44 .23 (25.60) 0.198
Postop 24" hours 16.03 = 14.67 (11.72) 33.31 £25.15 (22.80) 0.086
Postop 48™ hours 10.50 + 17.54 (6.59) 48.75 +44 91 (38.19) 0.023
#p<0.05

Mann-Whitney U test

The cases without any morbidity and/or mortality had
significantly lower 24™ hour troponin levels than those who
suffered morbidity and/or mortality (p=0.012; p< 0.05) (Table 6).

Regarding the mortality rates, there was no statistically
significant difference between preoperative, postoperative, 1,
and 24™ hours troponin levels (p>0.05). However, postoperative
48™ hour Troponin levels were significantly higher in deceased
patients than the survivors (p< 0.023; p< 0.05) (Table 7).

DISCUSSION

The heart, in pediatric population, faces more metabolic
changes when exposed to ischemia, cardioplegic arrest, and
reperfusion. Myocardial injury was demonstrated to be the most
important reason of mortality and morbidity in pediatric cardiac
surgery®® . Therefore, operator should pay attention to protect
myocardial tissue in congenital cardiac surgery. The presence
of complex defects and intervention to more than one anomaly
affect morbidity and mortality® .

Troponin T and I have been found to be more specific in
pediatric cardiac surgery rather than CK-MB and myoglobin in
determining myocardial tissue injury®?.

Data regarding troponin T and I for diagnosis and follow up
of infantile and pediatric population have recently been reported.
Previous studies demonstrated the superiority of Troponin I to
Troponin T in determining myocardial injury after surgery'%-'?.
Therefore, we preferred troponin I in our study as it reflects
injury better. According to troponin I cut-off values of 15 ng/mL

at postoperative 24" hour, we classified patients into two groups.
In our study, the highest troponin I levels were recorded in the
postoperative 24" hour!?.

Immer et al. performed a study in 73 patients who underwent
congenital cardiac surgery!'¥). Patients were assigned in two
groups according to postoperative 24" hour troponin I levels
(higher or lower than 35 ng/mL). The group with higher troponin
levels significantly had more liver and kidney dysfunction,
necessity of vasoactive agents, and longer intubation times!!¥).
In our study, the patients with postoperative 24™ hour troponin I
levels higher than 15 ng/mL, had significantly longer intubation
time. Contrary to findings reported by Immer et al.'¥, there
was no statistically significant difference relationship between
troponin I levels and necessity of inotropic agents in our study.

Several studies demonstrated that troponin I level higher
than 100 ng/mL was related with increased mortality in pediatric
population!>!#15_However, recently studies pointed out that
high troponin levels were not associated with high cardiovascular
risk or mortality in infants who underwent congenital cardiac
surgery1%17),

In our study, troponin levels were found under 100 ng/mL in
2 of the 3 deceased patients. Troponin values of these patients in
postoperative 48™ hour were significantly higher compared with
remaining living patients. Consequently, troponin levels continued
to stay higher in patients who ended up with mortality.

Recent studies showed that variety of congenital cardiac
disorders and surgery altered troponin levels®'>!®) Imura et al.



48 Kosuyolu Heart J 2018;21(1):43-48 @  Congenital Cardiac Surgery and Troponin I

stated that troponin I levels, aortic cross-clamp and CPB time,
and frequency of postoperative inotropic medication were
significantly higher in complex TGA group than basic TGA
in pediatric population!®. This difference was related with
myocardial injury due to incision. In our study, aortic cross-
clamp time and duration of bypass were significantly longer
in patients who had troponin I levels higher than 15 ng/mL in
postoperative 24™ hour.

Previous studies pointed out the relation of higher
postoperative troponin I levels with major complications in adult
cardiovascular surgery". Following pediatric surgery, intubation
and intensive care unit stay time which have effects on morbidity
and mortality, were found significantly longer, as shown in our
study"). Despite, high levels of troponin I in infant population;
Bojan et al. declared the unnecessity of routine troponin I use in
infants under 1 years old (121320,

Consequently, the use of cardiac markers has been increasing
during treatment of patients with congenital heart disease;
however, there is no valid guideline regarding the routine use of
these markers. Troponin I is one of the most significant markers
establishing myocardial injury in congenital cardiac surgery. In
our study, postoperative 24™ hour Troponin I levels higher than
15 ng/mL were significantly related with longer CPB, aortic
cross-clamp, intubation, and intensive care unit staying time
in patients who underwent congenital cardiac surgery. Routine
use of troponin I during follow up in congenital cardiovascular
surgery may be useful in estimation of postoperative morbidity
and mortality.
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Sag Renal Arter Cikis Seviyesinin Aortoiliyak
Bifurkasyona Gore Kestirimi: Bilgisayarh
Tomografi Calismasi

Nesrin Giindiiz, Giil¢cin Durukan
Istanbul Goztepe Egitim ve Aragtirma Hastanesi, Radyoloji Klinigi, Istanbul, Tiirkiye

OZET

Giris: Cesitli anatomik isaret noktalari renal arter (RA) cikis seviyesinin yaklagik olarak belirlenmesinde
kullanilmaktadir. Bu galigmada aortoiliyak bifurkasyon (AIB) seviyesinin RA ¢ikis seviyesi ile iliskisini
aragtirmay1 amacladik.

Hastalar ve Yontem: Kontrastli serviko-torako-abdominal bilgisayarli tomografi (BT) ¢ekimi yapilan ve
vaskiiler hastaligi olmayan 113 hasta (71 erkek, ortalama yas 42 + 18 yil) retrospektif olarak caligmaya
dahil edildi. BT ile vertebralar numaralandirildi. Ardindan AIB ve sag RA ¢ikis seviyelerinin kargilik geldigi
vertebralar 1°den 4’e kadar olacak sekilde proksimalden distale (AIB icin sirastyla L3, L3/4 aras1, L4, L4’{in
distali ve sag RA i¢in sirasiyla T12/L1 arasi, L1, L1/2 arasi, L2) seviyelendirildi. Bu seviyelerin iligkisi,
Spearman korelasyonu yontemiyle analiz edildi. Ayni analiz, cinsiyet ve yas alt-gruplarinda da yapildi. Yine
AIB ve RA seviyelerinin ¢ikis seviyesi sikliklari cinsiyet ve yas alt gruplar arasinda karsilastirilda.

Bulgular: AB en sik L4 (seviye 3), sag RA ise L1 (seviye 2) vertebra hizasinda saptanmistir. Seviye 1’den
4’e goriilme sikliklari sag RA igin sirastyla %10.6, %56.6, %17.7 ve %15, AIB igin sirastyla %6.2, %18.6,
%47.8, %27 4 idi. AIB ile sag RA seviyeleri arasinda anlamh diizeyde pozitif korelasyon saptandi [korelasyon
katsayis1 (KK): 0.7, p< 0.001]. Bu korelasyon kadinlarda bir miktar azalirken (KK: 0.59, p<0.001), erkeklerde
daha yiiksek idi (KK: 0.74, p< 0.001). Hastalar yaslarina gore gen¢ ve yash olacak sekilde iki gruba ayrildi
(< 60 ve = 60 yas). Korelasyon gen¢ (KK: 0.71, p< 0.001) ve yashlarda (KK: 0.65, p< 0.001) yine pozitif ve
anlamli idi.

Sonug: Sag RA’nin abdominal aortadan ¢iktig1 vertebra seviyesi, AIB vertebra seviyesi ile anlamli ve pozitif
koreledir. Sag RA cikis seviyesinin tahmin edilmesi gerektigi durumlarda, AIB seviyesi anatomik isaret
noktasi olarak kullanilabilir.

Anahtar Kelimeler: Sag renal arter; aortoiliyak bifurkasyon; bilgisayarli tomografi

Prediction of Right Renal Artery Take-off Level in Relation to Aortoiliac
Bifurcation: A Computed Tomography Study

ABSTRACT

Introduction: Several anatomical landmarks are used to approximately assess the renal artery (RA) take-off
level. We aimed to evaluate the relationship between aortoiliac bifurcation (AIB) and the RA take-off levels.

Patients and Methods: Overall, 113 patients (71 male; mean age, 42 + 18 years) without a history of vascular
disease and who had undergone cervico-thoraco-abdominal computed tomography (CT) scan were retrospec-
tively studied. The corresponding spinal levels of AIB and the right RA take-off level were craniocaudally set
at levels 1-4 (for AIB, L3, L3/4 intervertebral disc, L4, and distal to L4, respectively, and for right RA, T12/
L1 intervertebral disc, L1, L1/2 intervertebral disc, and L2, respectively). The relationship between two levels
was analyzed by correlation analysis.

Results: The most prevalent level for AIB was L4 (level 3) and for right RA was L1 (level 2). The prevalences

of levels 1-4 for right RA were 10.6%, 56.6%, 17.7% and 15%, respectively, and those for AIB were 6.2%,

18.6%, 47.8%, and 27.4%, respectively. There was a positive significant correlation between the levels of

AIB and right RA [correlation coefficient (CC), 0.7; p< 0.001]. This correlation was slightly less in women

(CC,0.59; p<0.001) and more in men (CC, 0.74; p< 0.001). The patients were divided into the following two

groups according to their ages: young (< 60 years) and old (= 60 years). There was a similar positive signifi- Yazisma Adresi
cant correlation between the age groups (CC, 0.71 and 0.65, respectively; p< 0.001).

Conclusion: The spinal level of right RA is positively and significantly correlated with the AIB level. Therefore, Nesrin Giindiiz

AIB can be used as a landmark for approximation of RA take-off level. E-posta: gunduz.nesrin@gmail.com
. . . . Gelis Tarihi: 12.10.2017
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Sag Renal Arter ile Iliyak Bifurkasyon Iligkisi

GIRIS

Renal arterin (RA) selektif kaniile edilmesi, konvansiyo-
nal renal anjiyografi ve perkiitan renal girisimler i¢in temel bir
basamaktir'". Cogu olguda, operator floroskopi altinda gesitli
anatomik igsaret noktalari kullanarak RA’nin abdominal aor-
tay1 terkettigi seviyeyi tahmin etmeye calisir. Cikis seviyesi
bilinmediginde, RA ostiyumuna kateterle her zaman kolaylik-
la angajman saglanamayabilir. Bu durumda, aortaya rastegele
olarak cesitli seviyelerden kateter aracili radyokontrast ajan
enjeksiyonu yapilarak RA ostiyumu aranir. Bir renal arterin
bulunmasi, digerinin seviyesinin abdominal aortun kontrala-
teralinde daha kolay bulunmasini saglayabilir. RA ¢ikisinin
siklikla degiskenlik gosterebildigi kadaverik ve anjiyografik
calisma verilerinden anlagilmaktadir®®. Bu durum, renal arter
anjiyografi veya girisimin stiresini uzatarak, daha ¢ok radyas-
yon ve radyokontrast ajan maruziyetine sebep olabilir.

Renal transplant hastalarinda da dogru bobregin se¢ciminde
renal arter orijinlerinin dogru belirlenmesi laparoskopik teknik
yoniinden 6nem arz eder.

Genel olarak, sag ve sol RA’nin L1-L2 intervertebral disk
seviyesinden, superiyor mezenterik arterin hemen distalinden
abdominal aortay: terkettigi bildirilmistir™®. Sol renal arterin
saga gore daha proksimalden cikti1 gozlenmistir. Nadiren
renal arter tek bir “ana renal arter” seklinde ¢olyak akstan,
mezenterik arterlerden, ana iliyak veya eksternal iliyak arter-
lerden kaynaklanabilir®”. Renal arter ¢ikis seviyesi, hastanin
wrksal ve habitiiel ozelliklerinden, yasindan ve cinsiyetinden
etkilenebilir. Ancak RA c¢ikis seviyesi bir bagka isaret noktasi
ile iligkilendirilebilirse, hastadan hastaya farklilik gosterecek
ozellikler bakimindan bir i¢ diizeltmeye gidilmis olur. Bu ¢a-
ligmada aortoiliyak bifurkasyonun (AIB) vertebra seviyesinin,
sag RA cikig vertebra seviyesi ile iligkisi BT goriintiileri ize-
rinden aragtirilarak, cinsiyet ve yasin buna etkileri incelendi.

HASTALAR ve YONTEM

Istanbul Medeniyet Universitesi Goztepe Egitim ve Aragtir-
ma Hastanesi Klinik Aragtirmalar Etik Kurulundan 2017/0123
Sayil1 etik kurul onay1 alinmigtir.

2014-2016 yillar1 arasinda Goztepe Egitim ve Arastirma
Hastanesi acil servisine ciddi politravmaya neden olmamis
diisme veya arag igi/dig1 trafik kazasi nedeniyle bagvuran ve
bilinen kardiyovaskiiler hastalif1 olmayan ve kontrasth ser-
vikotorakoabdominal bilgisayarli tomografi (BT) cekilen 113
hasta arastirmaya dahil edilmistir. Belirgin intervetebral disk
dejenerasyonu, vertebral fraktiir veya gegirilmis vertebra cer-
rahisi, abdominal aorta veya iliyak arter yaralanmasi olanlar,
AIB veya RA ¢ikis seviyesindeki verterbra numarasini etkile-
yebileceginden calisma dig1 birakilmigtir. Tiim hastalarin yag
ve cinsiyeti kaydedilmigtir.

Cekimlerde servikal BT nin sart kosulma nedeni, verteb-
ra numaralandirmada anatomik varyasyonlara bagh hata yap-
mamak igin servikal 2. vertebradan baglayarak kraniyokaudal
sayim yapilmasi ve kesin dogru numaralandirma yapilmasidir.
BT goriintiilerinde, aksiyal kesitlerde sag RA’nin aorttan ¢ikti-
&1 ve AIB’nin karsilik geldigi vertebralar isaretlenerek sagital
kesitte kaginci vertebra olduklart belirlenmistir. Sag RA cikis
seviyesi proksimalden distale dogru 4 seviyeye ayrilmistir;

Seviye 1: T12 ile L1 arasindaki intervertebral disk diizeyi
Seviye 2: L1 vertebra diizeyi

Seviye 3: L1 ile L2 arasindaki intervertebral disk diizeyi
Seviye 4: L2 vertebra diizeyi

Benzer sekilde AIB de proksimalden distale dogru 4 sevi-
yeye ayrildi;

Seviye 1: L3 vertebra diizeyi

Seviye 2: L3 ile L4 arasi intervertebral disk diizeyi
Seviye 3: L4 vertebra diizeyi

Seviye 4: L4 vertebradan daha distal diizey

Sag RA cikis seviyesi ile AIB seviyesi sikliklar1 karsilagti-
rilmigtir. ATB seviyesi ile sag RA seviyesinin uyumu korelas-
yon analizi ile belirlenmistir. Hastalar cinsiyet durumuna gore
iki alt gruba ayrilarak, gruplar aras1 seviye karsilagtirilmugtir.
Ayrica grup ici korelasyon katsayilar1 kiyaslanmistir. Benzer
analizler, hastalar gen¢ (< 60 yas) ve yasli (= 60 yas) altgrup-
larinda da ¢aligilmigtir.

Istatistiksel Analiz

Kategorik degiskenler yiizde ile belirtilmigtir. Siirekli
degiskenlerin dagilimi Shapiro-Wilk testi ile aragtirilmigtir.
Siirekli degiskenlerin normal dagilanlar1 ortalama + standart
sapma ile normal dagilmayanlar1 ortanca (alt {ist sinir) ile be-
lirtilmistir. Gruplar arasi karsilastirma normal dagilmayan or-
talamalar ve kategorik degiskenler icin parametrik olmayan
testlerle (Mann-Whitney U) kullanilmistir. Korelasyon analizi
icin Spearman yontemi kullanilarak korelasyon katsayisi elde
edilmigtir. Tiim analizlerde iki yonli p< 0.05 istatistiksel an-
lamlilik i¢in esik deger kabul edilmistir.

BULGULAR

Toplam 113 hastanin ortalama yags1 42 + 18 idi. < 60 yas
hasta sayist 91, = 80 yag hasta sayis1 22 idi. Hastalarin 71
(%62.8)’1 erkek, 42 (%37.2)’si kadindi. Tiim hastalar deger-
lendirildiginde sag RA cikis diizeyleri ile AIB seviyeleri sik-
liklar1 Tablo 1°deki gibidir. Buna gore sag RA en sik seviye
2’den (L1 seviyesi) aortay terk ederken (%56.6), AIB ise en
sik seviye 3 (L4 seviyesi) diizeyindedir (%47.8). Hem sag RA
hem AIB, sadece 51 (%45.1) olguda eslenik seviyelerdedir
(seviyel-1, seviye 2-2, seviye 3-3, seviye 4-4 eslesmeleri).
Buna gore AIB L3 diizeyinde olanlarin tiimiinde sag RA ¢ikist
T12-L1 arasindadir. AIB L3 ile L4 arasinda olanlarda en sik
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Tablo 1. Aortoiliyak bifurkasyon seviyelerine gore sag renal arter cikis seviyelerinin prevalansi

Sag Renal Arter cikis seviyelerinin dagilimi

Seviye 1 (T12-L1) Seviye 2 (L1) Seviye 3 (L1-2) Seviye 4 (L2) Toplam
Seviye 1 (L3) 7 (%100) 0 (%0) 0 (%0) 0 (%0) 7
Seviye 2 (L3-4) 2 (%9.5) 18 (%85.7) 1 (%4.8) 0 (%0) 21

Aortoiliyak bifurkasyon .

seviyelerinin dagilimi Seviye 3 (L4) 3 (%5.6) 40 (%74.1) 10 (%18.5) 1(%1.9) 54
Seviye 4 (L4 distali) 0 (%0) 6 (%19.4) 9 (%29) 16 (%51.6) 31
Toplam 12 64 20 17 113

sag RA cikig1 L1 diizeyindedir (%85). AIB L4 diizeyinde olan-
larda en sik sag RA cikisi yine L1 diizeyindedir (%74.1). AIB
L4’ten daha distalde olanlarda sag RA ¢ikisi en sik L2 (%51.6)
diizeyi ve L1-L2 arasindadir (%29). Sag RA ile AIB seviyeleri
anlamh diizeyde ve pozitif yonde koreledir (Spearman Rho:
0.70, p< 0.001). Lineer regresyon analizinde AIB seviyesi, sag
RA seviyesinin bagimsiz ve anlamli bir prediktoriidiir (R?=
0.49, p<0.001) ve sag RA ¢ikis1 ile AIB seviyeleri arasinda su
dogrusal iligki bulunmustur. Bu denklemde sag RA sag renal
arterin ¢ikis seviyesini, ATB ise aortoiliyak bifurkasyonun se-
viyesini gostermektedir.

Hastalar yagsa gore alt gruplara ayrildiginda gencler (< 60
yil) ortalama 35 + 12, yaghilar (= 60 yil) ortalama 67 + 6 ya-
sindadir. Hem genclerde (Spearman Rho: 0.71, p<0.001) hem
de yashlarda (Spearman Rho: 0.65, p< 0.001) sag RA ile AIB
seviyeleri yine anlamli diizeyde ve pozitif yonde koreledir.
Genglerde ve yaglilarda sag RA cikis seviyeleri sikliklar ara-
sinda fark gézlenmemistir (p= 0.66). Yine yas alt gruplari ara-
sinda AIB seviyeleri sikliklar1 bakimindan benzerdir (p= 0.1).

Kadinlarda sag RA ile AIB seviyeleri arasinda anlamli
pozitif korelasyon (Spearman Rho: 0.59, p< 0.001) olmakla
birlikte korelasyon katsayisi erkeklerde belirgin daha yiiksek-
tir (Spearman Rho=0.74, p< 0.001). Kadinlarda ve erkeklerde
sag RA cikis seviyeleri sikliklar1 arasinda fark gozlenmemisgtir
(p=0.46). Yine yas alt gruplar1 arasinda AIB seviyeleri siklik-
lar1 bakimindan benzerdir (p=0.29).

TARTISMA

Bu aragtirmada, kontrastli BT ile AIB ile sag RA ¢ikigmnin
verterbral diizeyleri arasinda anlamli ve pozitif yonde bir ko-
relasyon oldugu, yash veya genclerde iligkinin korundugu, ka-
dinlarda ise erkeklere gore daha zayif ancak yine de anlamli bir
iligki oldugu saptanmistir. Calismamizda Sag RA ¢ikisi daima
T12-L3 arasinda, AIB ise daima L3-L3 arasindadir. Bulgulari-
miza gore AIB en distal diizeyde (seviye 4) olan hicbir hastada
sag RA en proksimal diizeyde (seviye 1) degildir. Yine AIB
en proksimalde olan hicbir hastada sag RA ¢ikisi L1°den daha
distalde gozlenmemistir. Buna gore, AIB ne kadar proksimalde

ise, sag RA c¢ikis1 da o oranda proksimaldedir. Nitekim line-
er regresyon analizine gore AIB seviyesi biliniyorsa sag RA
seviyesi hesaplanabilir. Ornegin AIB seviye 3 iken, Sag RA
seviyesi formiile gore 0.24 + (3 x 0.72)= 2.4. Bu sonuca gore
sag RA cikig1 2.4°{lincii seviyeye yani seviye 2 ile 3 arasinda
bir noktaya tekabiil eder. Bu nokta da L1 ile L1-2 interver-
tebral disk bolgesidir. Bu kestirim giicii sayesinde, floroskopik
islemler sirasinda rastgele radyokontrast ajan enjeksiyonu ye-
rine sag RA cikis seviyesi hesaplanarak sag RA’nin daha hizli
bulunmasi ve daha az kontrast madde kullanimi avantaji geti-
rebilir.

Alt grup analiz sonuglarina gore yas, AIB seviyesi ile sag
RA cikis seviyesi arasindaki iligkiyi etkilememektedir. Her ne
kadar her iki cinsiyet i¢in iligki pozitif yonde korele ve anlaml
ise de iligki giiciiniin erkeklerde kadinlara kiyasla yiiksek ol-
dugu saptanmistir. Bu durum, erkek hastalar icin AIB seviyesi
kullanilarak sag RA seviyesi kestirilirken daha dogru sonuglar
elde edilebilecegi izlenimini vermektedir.

Caligsmamizda, literatiirdeki kadavra ve goriintiileme calig-
malarima kiyasla bazi farkliliklar gézlenmigtir. ATB nin birgok
serideen sik bulundugu vertebra diizeyi %64-%83 arasinda
L4 iken, bizim calismamizda bu oran daha az goziikkmiistiir
(%47.8)319 Az hasta sayili bir seride AIB seviyesi oldukga
diisiik oranda L4 (%38) seviyesinde bildirilmistir'". Yine sag
RA’nin anjiyografik olarak %75 oraninda L1-2 intervertebral
disk diizeyinden ¢iktig1 bildirilmisse de, bagka arastirmalarda
bunun ¢ok altinda (%23) prevalans elde edilmistir®'?. Bizim
caligmamizda sag RA en sik L1 vertebra seviyesinde abdo-
minal aortu terkettigi gortilmistiir (%56.6). Sag RA ¢ikiginin
L1-L2 vertebra arasina denk gelisinin prevalans: bu ¢aligma-
da %17.7°dir. Sag RA’nin L2 seviyesinden c¢ikmasi oldukca
diisiik oranda bildirilmis olup bu bulgu bizim ¢alismamizla
uyumludur!?.

Calismamizin en 6nemli kisitliligi retrospektif dizayni-
dir. Bu durum hasta se¢ciminde yanliliga sebep olmus olabilir.
Ikinci 6nemli kisitlilik ¢aligmamizda aterosklerotik hastaligi
bulunan bireylerin dahil edilmemesidir. Ozellikle ateroskleroz
nedeniyle aortta elongasyon, tortuozite varsa hem AiB hem de
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sag RA cikigina denk gelen vertebra numarasini degistirebi-
1ir'". Bu durumda verilerimiz deforme aortu olan hastalara
uyarlanamayabilir.

SONUC

Sag RA seviyesi, AIB seviyesiyle yakm iligki gostemek-
tedir. ATB ne kadar proksimaldeyse, sag RA da o kadar prok-
simalden ¢ikar. Floroskopik iglemler esnasinda ATB’in denk
geldigi vertebral diizeye gore sag RA ostiyumunun kestirile-
rek kateterle kaniile edilmesinin iglem siiresi ve radyasyon ve
kontrast madde maruziyeti {izerine etkisi prospektif arastirma-
larla ortaya konmalidir.
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Safety and Efficacy Outcomes of Bioresorbable
Scaffolds in Long Segment Coronary Lesions

Haci Murat Giines, Tayyar Gokdeniz, ibrahim Oguz Karaca, Giiltekin Giinhan Demir,
Filiz Kizihrmak, Ekrem Giiler, Gamze Babiir Giiler, Mehmet Onur Omaygenc,
Umeyir Savur, Ersin ibisoglu, Bilal Boztosun

University of Istanbul Medipol, Faculty of Medicine, Department of Cardiology, istanbul, Turkey

ABSTRACT

Introduction: There is limited knowledge about the use of bioresorbable scaffolds (BRSs) in long segment
coronary artery lesions. We aimed to evaluate the clinical outcomes of BRS-BRS and drug eluting stents
(DESs)-BRS overlapping applications.

Patients and Methods: Cross-sectional, single-center study between 2013 and 2016 enrolled 97 patients
and 100 lesions scheduled for BRS placement in long segment lesions (> 28 mm). BRS-BRS overlap was
performed in 30 patients and 30 lesions, DES-BRS overlap was performed in 67 patients and 70 lesions. Acute
procedural success and major adverse cardiac events (MACE) (death, stent thrombosis, and target lesion
reintervention) were assessed.

Results: Acute procedural success was 97.1% in the overall group. MACE was observed in 6 patients (6.2%)
in the entire group, 4 (5.9%) in the DES-BRS group, and 2 (6.6%) in the BRS-BRS group.

Conclusion: BRS use might be a safe and effective option for the treatment of long segment lesions. Both
BRS-BRS overlap and BRS-DES overlap may be performed with short overlap segment.

Key Words: Bioresorbable scaffolds; overlapping; hybrid strategy

Uzun Segment Koroner Lezyonlarda Biyoeriyebilen Stentlerin
Giivenlik ve Etkinlik Sonlanimlar1

OZET

Giris: Uzun segment lezyonlarda biyoeriyebilen stentlerin (BRS) kullanimui ile ilgili sinirlt bilgimiz oldu-
gundan hem BRS-BRS hem de ilag salimimli metal stent (DES)-BRS overlap uygulanan hastalarin klinik
sonuglarini degerlendirmeyi planladik.

Hastalar ve Yontem: Tek merkezli, kesitsel planlanan; Ocak 2013-Haziran 2016 tarihleri arasinda uzun
segment lezyonlara (> 28 mm) BRS yerlestirilmesi planlanan 97 hasta ve 100 lezyon ¢aligmaya alind1. Otuz
hasta ve 30 lezyonda BRS-BRS overlap uygulanirken , 67 hasta 70 lezyona DES-BRS overlap uygulandi.
Akut islem basaris1 ve MACE (6liim, stent trombozu, hedef damara yeniden girisim) degerlendirildi.

Bulgular: Akut islem basarist %97.1 idi. Tiim hasta grubunda toplam MACE 6 (%6.2) hastada gelisirken,
DES-BRS grubunda 4 (%5.9), BRS-BRS grubunda 2 (%6.6) hastada MACE gerceklesti.

Sonug: Uzun segment lezyonlarda BRS kullanimi secenek olarak degerlendirilebilinir. BRS-BRS veya BRS-
DES overlap yapacak sekilde yerlestiriken kisa segment overlap olacak sekilde gergeklestirilmelidir.

Anahtar Kelimeler: Biyoeriyebilen stentler; overlap; hibrit teknigi

INTRODUCTION

Bioresorbable coronary stents have been developed to overcome biocompatibility problems
associated with drug-eluting stents through the advantage of gradual degradation . Capability
of treating coronary lesions without permanent scaffolds and restoration of reactive vasomotion Correspondence
offer no constriction on any probable future surgical revascularization®. Despite initial high
expectations for bioresorbable scaffolds (BRSs), reports have shown improved efficacy and
safety outcomes limited to uncomplicated, short, and stable lesions®.
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at the site of overlap versus segments without overlapping
sites and strut thickness stimulated increased neutrophil and
eosinophil release and fibrin deposition, resulting in enhanced
inflammation, impaired healing, increased late lumen loss, and
stent restenosis rates when compared with single stent use ¢,
Nevertheless, studies with second-generation DESs showed that
overlapping technique can safely be used in contrast with the
results of first-generation DESs®.

Clinical studies using ABSORB, the first commercially
available BRS, excluded lesions requiring overlapping; however,
the UNDERDOGS trial demonstrated that overlapping of BRSs
is as safe as second-generation DESs7®).

Here we aimed to evaluate clinical outcomes of hybrid het-
erogeneous DES-BRS and BRS-BRS overlapping applications
in long segment coronary lesions.

PATIENTS and METHODS

An approval of the Istanbul Medipol University Ethics
Committee was obtained as ID 10840098-604.01.01.E.3982.

Study Population

In this single center study with cross-sectional design, we
enrolled 100 lesions in 97 patients who underwent PCI for long-
segment lesions (> 28 mm) that could not be covered with single
BRS and therefore overlapping with BRS-BRS or BRS-DES
was performed in our clinic between 2013 and 2016. Patients
were treated with everolimus-eluting BRS device (Absorb
BVS; Abbott Vascular, SantaClara, CA, USA) or novolimus-
eluting BRS device (DESolve, Elixir Medical Corporation) and
everolimus-eluting DES (XIENCE PRO, Abbott Vascular, Santa
Clara, CA, USA). Baseline clinical characteristics, angiographic
variables, and procedural characteristics were defined. Informed
consent was obtained from all patients before the procedures.

Both patients with stable coronary artery disease and acute
coronary syndrome were recruited. Native coronary artery
lesions with stenosis > 50% and length > 28 mm and reference
vessel diameter (RVD) = 2.5 mm were included. Major
exclusion criteria were left ventricular ejection fraction less than
35%, lesions located in the left main coronary artery, arterial
or saphenous vein graft lesions, acute ST-elevation myocardial
infarction, and lesions extending to coronary ostium.

After the index procedure, the follow-up data were obtained
from outpatient clinic visits or emergency department admissions
and monitoring of patients was also done by regular telephone
calls. When patients decided to undergo coronary angiography or
PCI during follow-up visit or emergency department admission,
details about control angiography and PCI were recorded.

Procedures and Medications

Procedures were performed in accordance with current PCI
standards. All patients received upstream 300 mg acetylsalicylic

acid (ASA) plus a loading dose of 300 to 600 mg clopidogrel
or 180 mg ticagrelor or 60 mg prasugrel during the procedure.
Unfractionated heparin (100 U/kg) was used for anticoagulation
in all patients during interventions; additional bolus might be
required to achieve an active clotting time of 250 s. None of the
patients received glycoprotein IIb/Il1a inhibitors.

Predilation was performed before all interventions, scaffold
implantation was achieved by gradually increased (1 atm
increase per 5 s) pressure, which did not exceed the rated burst
pressure. In the first place, BRS was implanted at the distal site
followed with overlapping proximal BRS or DES in all patients.
Stent overlap was defined as angiographically 1 mm overlapping
of 2 stents (Figure 1)¥). Postdilation that would not exceed the
BRS diameter of 0.5 mm was performed in all patients to stent
overlapping region.

Angiographic Parameters and Quantitative Coronary

Angiographic Analysis

Bending more than 45 degrees proximal to the lesion was
defined as tortuosity. Single bend between 45 and 90 degrees
proximal to the lesion was defined as mild tortuosity, while 3 or
more bends between 45 and 90 degrees or one or more bends
over 90 degrees were defined as severe tortuosity. Bendings out
of these criterias (mild and severe tortuosity) were defined as
moderate tortuosity®.

Calcification was defined as overt radiopacity of the
vessel wall across the lesion site. It was classified as moderate
(radiopacity noted only during the cardiac cycle before contrast
injection) and severe (radiopacity noted across both sides of the
vessel wall before contrast injection and independently from
cardiac motion)®.

Quantitative coronary angiography (QCA) was evaluated
at 1 angiographic core laboratory with use of CAAS 5.9 (Pie
Medical Imaging) in the hospital’s angiographic analysis
center. Baseline and postprocedural minimal lumen diameter
(MLD), mean lumen diameter (MnLD), RVD, residual diameter
stenosis (%DS), lesion length and acute gain were measured.
Angiographic measurements were made by contrast-filled
standard calibration. These images were analyzed from same
angiographic projection to minimize foreshortening.

Study Endpoints and Definitions

Acute procedural success was defined as final angiographic
residual stenosis of < 30% with thrombolysis in myocardial
infarction flow grade 3. categorization of complications was
made. Instent restenosis was defined as reduction in the percent
DS > 50% within the stented segment.

Primary endpoints of this study were major adverse cardiac
events (MACE) including cardiac death, myocardial infarction
(MI), target vessel revascularization (TVR), target lesion
revascularization (TLR), and stent thrombosis.

MLD was defined as the minimum lumen diameter of lesion
area, and MnLD was defined as the mean lumen diameter
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Figure 1. Angiographic images.

of lesion area. TLR was defined as repeat PCI or surgical
revascularization within the index procedure stent or 5 mm edge,
meanwhile TVR was defined as any revascularization procedure
occurring within the treated vessel outside the margins of the
stent or 5 mm.

MI was defined as elevation of cardiac troponin values (> 5 x
99" percentile) with symptoms of ischemia or new ECG changes
in the periprocedural period or elevation > 99" percentile in
the postprocedural period or new echocardiographic changes
suggestive of ischemia.

Minimum follow-up duration was 6 months, although
patients with 2-year follow-up were also present. Last follow-up
visit was performed in January 2017.

Statistical Analysis

SPSS 23.0 statistical software (SPSS Inc., Chicago, IL,
USA) was used for performing statistical analysis. Continuous
variables were expressed as mean =+ standard deviation or median
and interquartile range as appropriate. Categorical variables were

expressed as percentages. The Kolmogorov-Smirnov test was
used to test normality of distribution of continuous variables.
Group means for continuous variables were compared with
Student t-test, the Mann-Whitney U test, ANOVA, or Kruskal-
Wallis test, as appropriate. Categorical variables were compared
with the use of chi-square test. Descriptive statistics for MACE
was presented as percentage and minimum, maximum, and
median follow-up time of patients. Kaplan-Meier curves were
generated to analyze the impact of BRS-BRS versus DES-
BRS overlapping on the endpoint of TLR during the follow-
up. The results were expressed as Log rank and p values and
demonstrated with a graphic. A p value of < 0.05 was considered
statistically significant.

RESULTS

In the first place, 100 patients with a total of 103 lesions to be
treated with overlapping were planned for enrollment; however,
3 patients and 3 lesions could not be recruited due to lack of
acute procedural success (97.1%); thus, 97 patients with 100
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lesions were enrolled (Figure 2). Inability to advance BRSs to
the lesion area due to severe calcification and tortuosity was the
common characteristic in 3 patients with acute procedural failure;
the scaffold stripped off during advancement in one of them,
stent could not be crossed to the lesion area in another, whereas
residual stenosis > 30% was present despite advancement to the
lesion area in the last patient. Mean age of the patients were 57.8 +
10.4 years, and 82 of them (84.5%) were men. When risk factors
of the patients were evaluated, 59 (60.8%) had hypertension, 39
(40.2%) had diabetes mellitus, 56 (57.7%) were active smokers,
and 76 (78.4%) had dyslipidemia. Sixteen (16.5%) patients
underwent PCI for unstable angina pectoris, while mean left
ventricular ejection fraction (LVEF) and glomerular filtration
rate (GFR) of the patients were 54.5 = 9.3 ml/min and 96.9 +
27.5 ml/min, respectively (Table 1).

There were no significant differences in demographic
characteristics between patients in the DES-BRS Hybrid
overlapping group and BRS-BRS overlapping group (Table 2).
Femoral access was used in 81 (83.5%) patients, and new P2Y12
inhibitors were preferred in combination with ASA for dual
antiplatelet therapy in 45 (46.4%) patients. Thirty (44.8%) patients
in the DES-BRS group and 15 (50%) patients in the BRS-BRS
group received new P2Y 12 inhibitors (p=0.398). Of the scaffolds,
DESolve BRS was preferred in 36 (51.4%) and ABSORB-BRS
was preferred in 34 (48.6%) DES-BRS group lesions, whereas
DESolve BRS and ABSORB BRS were the preferred scaffolds
in 32 (53.3%) and 28 (46.7%) lesions in the BRS-BRS group,
respectively.

Baseline angiographic characteristics such as lesion type,
severe calcification, severe tortuosity, treated vessel, and lesion
length were similar between the two groups; however, implanted

100 patients, 103 lesions

At 3 patients and 3 lesions
couldn't be achieved

Procedurel success

97 patients and 100 lesions

67 patients and 70
lesions;DES-BRS hybrid
overlap

30 patients and 30
lesions; BRS-BRS
overlap

3TLF,1Subacute
stent thrombosis
MACE:%5.9

ZTEE
MACE:%6,6

Figure 2. Summary of study population and major cardiac events.

Table 1. Baseline clinical characteristics of the patients

Age, years 578+104
Male gender, n (%) 82 (84.5)
Hypertension, n (%) 59 (60.8)
Diabetes mellitus, n (%) 39 (40.2)
Current smoker, n (%) 56 (57.7)
Dyslipidemia, n (%) 76 (78.4)
Family history, n (%) 47 (48.5)
Previous MI, n (%) 16 (16.5)
Stable angina, n (%) 81 (83.5)
Unstable angina, n (%) 16 (16.5)
Heart failure, n (%) 15 (15.5)
LVEF (%) 545+93
Hemoglobin (g/dL) 135+1.6
GFR (mL/min/1.73 m?) 96.9 +27.5
Platelet 251.1+98.3

LVEEF: Left ventricular ejection fraction, GFR: Glomerular filtration rate.
MI: Mycardial infarction.

stent length was significantly different between the DES-BRS
group (45 mm + 9 mm) and the BRS-BRS group (53 mm + 5
mm) (p< 0.0001) (Table 3). BRS was implanted distally in both
groups and the length of BRS was not different between the
DES-BRS (27 mm + 3 mm) and BRS-BRS (27 mm + 2 mm)
groups (p= 0.141). Furthermore, diameters of distal BRSs were
not different between the DES-BRS (3 +0.4) and BRS-BRS (2.9
+0.4) groups (p= 0.440).

Predilation and postdilation were applied in all patients
and the two groups were similar in terms of PTCA balloon size
(Table 4). As shown in Table 4, parameters measured by QCA
method were not different between the two groups. When stents
used for proximal overlapping, BRS or DES, were compared,
diameters were not different (DES: 3 + 0.4; BRS: 2.9 £ 0.5; p=
0.268), whereas BRSs were longer than DESs (BRS: 25.8 + 41
mm; DES: 18.9 + 7.8 mm; p< 0.0001) (Table 4).

Procedural complications occurred in 2 (2.1%) patients.
Coronary rupture after postdilation at high pressure due to
inadequate expansion of the calcified site of overlap developed
in one patient that was controlled with extended balloon
inflation, whereas other patient experienced a cerebrovascular
event during postprocedural follow-up period in hospital which
recovered without any sequela.

During the in-hospital stay period, none of the patients
had death, reintervention, or adverse cardiac events. The
mean duration of follow-up of the patients was 492 days
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Table 2. Clinical differences between BRS-BRS and DES-BRS hybrid groups

DES-BRS BRS-BRS

Variables n= 67 n= 30 P

Age 57.7+10.7 58+98 0.870
Male gender, n (%) 56 (83.6%) 26 (86.7%) 0.772
Hypertension, n (%) 39 (58.2%) 20 (66.7%) 0.503
Diabetes mellitus, n (%) 25 (37.3%) 14 (46.7%) 0.502
Dyslipidemia, n (%) 49 (73.1%) 27 (90%) 0.069
Current smoker, n (%) 38 (56.7%) 18 (60%) 0.826
Family history, n (%) 33 (49.3%) 14 (46.7%) 0.830
Previous MI, n (%) 10 (14.9%) 6 (20%) 0.562
Unstable angina, n (%) 11 (16.64%) 5(16.7%) 0.999
Heart failure, n (%) 7 (10.4%) 8 (26.7%) 0.066
LVEF 55.7 (47.6-59.3) 549 (47.9-58.12) 0.828
Hemoglobin 12.8 (12.1-134) 129 (12.1-13.7) 0.744
Platelet 244 (175-299) 255 (166-291) 0.382
GFR 952 (774-112.8) 93.8 (75.3-122.1) 0.644

BRS: Bioresorbable scaffold, DES: Drug eluting stent, LVEF: Left ventricular ejection fraction, GFR: Glomerular filtration rate.

Table 3. Angiographic characteristics of BRS-BRS and DES-BRS lesions

DES-BRS BRS-BRS

Variables n="70 n=30 P
Type C lesion, n (%) 18 (25.7%) 5(16.7%) 0.251
Severe tortuosity, n (%) 11 (15.7%) 6 (20%) 0.576
Severe calcification, n (%) 40 (57.1%) 15 (50%) 0.520
Percentage stenosis % 85+94 83+84 0.369
Lesion length, mm 444 +8.7 454+59 0.568
Total stent length, mm 454 +8.8 53+54 <0.0001
Treated vessel, n (%)

LAD 44 (62.9%) 19 (63.3%) 0.860

CX 14 (20%) 7 (23.3%)

RCA 12 (17.1%) 4 (13.3%)

BRS: Bioresorbable scaffold; DES: Drug eluting stent.

(minimum, 212 days; maximum, 755 days). One patient in the DISCUSSION
DES-BRS group experienced subacute stent thrombosis 15
days after implantation that ended-up with failed attempt for
revascularization and the patient was discharged with medical
therapy. Three patients in the DES-BRS group and 2 in the BRS-
BRS group were revascularized for TLR. As shown with the
Kaplan-Meier curves in Figure 3, no statistical significance was
observed between two groups in terms of TLR during the follow-
up. In the whole study population, MACE were reported in 6
(6.2%) patients, of whom 4 (5.9%) were in the DES-BRS group
and 2 (6.6%) were in the BRS-BRS group (Figure 2).

We report procedural success and clinical outcomes in
patients with long segment coronary lesions that required
more than one stent and treated with distal BRS (everolimus-
eluting ABSORB or novolimus-eluting DESOLVE scaffolds)
and proximal BRS or DES (everolimus-eluting XIENCE) for
overlapping. Our findings can be shortly described as follows:

1. When procedural success and clinical outcomes are
considered, BRS-BRS or DES-BRS hybrid overlapping
technique is effective and safe.
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Figure 3. Kaplan-Meier curve to determine TLR between the BRS-BRS and the DES-BRS overlapping groups.

Table 4. Procedural and QCA related features in DES-BRS and BRS-BRS groups and differences between proximal DES and BRS characteristics

DES-BRS BRS-BRS
Variables n="70 n=30 P
Predilatation, PTCA, mm 2.80+0.3 278 +0.3 0.787
Postdilatation, PTCA, mm 3.13+05 315+04 0.851
Pre min diameter, mm 091+0.5 0.88+04 0.745
Pre mean diameter, mm 1.76 £ 0.6 1.73+£0.6 0.858
Final min diameter, mm 256+04 253+04 0.712
Final mean diameter, mm 284+04 283+04 0.904
Reference diameter, mm 30704 3.11+04 0.647
%DS 17.8 (12.3-24.1) 18.0 (12.5-23.8) 0.195
Proximal DES Proximal BRS
n=70 n=30

Stent diameter, mm 3+04 29+05 0.268
Stent length, mm 189+78 258 +4.1 <0.0001

QCA: Quantitative calculation angiography, BRS: Bioresorbable scaffold, DES: Drug eluting stent, PTCA: Percutaneous transluminal coronary angioplasty, DS: Diameter
stenosis (residual stenosis), Pre min: Minimum basal diameter of native vessel at lesion point.

2. Some of the BRSs used for overlapping were DESolve;
hence, the efficacy and safety of DESolve in this lesion
group have been evaluated for the first time.

3. Although clinical outcomes for DES-BRS and BRS-
BRS were similar, shorter total stent length, lower total
strut thickness at the site of overlapping, and easier
reimbursement by insurance companies in the DES-
BRS group make hybrid technique a more favorable
option for long lesions when BRSs are preferred.

Advantages associated with BRS including late lumen
enlargement, freedom from permanent cage, cyclical strain,
restoration of vasomotion and thus having no restriction on
any future percutaneous or surgical revascularization has made
BRS an attractive option in recent years”. Previous reports
largely suggested BRS use in simple lesions; however, recent
studies have confirmed the safety and efficacy of BRS in
chronic total occlusions, bifurcation lesions, and acute coronary

syndromes®10-12),
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Approximately 10% of PClIs (in particular, complex lesions)
may require overlapping technique due to lesion length or edge
dissections”. Edge-to-edge implantation of 2 stents without an
overlapping technique is associated with an increased risk of stent
thrombosis and restenosis due to gap possibility; nevertheless,
increased thrombogenicity and thrombus formation, as well as
delayed reendothelialization, were associated with overlapping
as well'*!9_ Rikthegar et al. assessed hemodynamics of
coronary arteries with stent overlap and demonstrated that
overlap geometry could lead to adverse clinical outcomes
through unfavorable flow condition!.

In their study about overlapping everolimus-eluting BRS
in a porcine coronary artery model, Farooq et al. demonstrated
increased neointimal hyperplasia and delayed stent coverage
because of thicker strut configuration, which might serve a key
role for scaffold restenosis and thrombosis''?. In addition, with
the hypothesis that minimalization of overlap area could reduce
the risk of adverse clinical outcomes, Farooq et al. reported
increased risk of geographical miss due to both poor visibility
of scaffold edge markers and difficulty of positioning scaffold
edges in the same plane in their in-vitro phantom study!”. In our
study, use of minimal overlapping technique might have limited
disadvantages associated with BRS use such as thicker struts
by avoiding both long overlapping segment and gap formation
(Figure 1).

In the first study comparing BRS-BRS overlapping and
DES-DES overlapping in long-segment lesions, Bigaclia et
al. detected lower rates of acute/subacute stent thrombosis and
increased periprocedural myocardial injury in the BRS group
and similar 1-year device-oriented endpoint in the DES group
(7. Besides, Robert et al. demonstrated that DES-ABSORB
BRS hybrid overlapping can be safely used in patients with long
segment lesions with high procedural success and low MACE
and complication rates''®. We investigated BRS-BRS and DES-
BRS hybrid overlapping together in this study, which provided
similar results with previous studies, thus suggesting that both
techniques can safely be used for overlapping.

One of the reasons underlying our preference for DES-
BRS overlapping was unavailability of BRS size longer than
28 mm. Implantation of BRS at the distal site allows proximal
implantation of DESs, which have longer size options (38 mm,
48 mm) in diffuse long coronary lesions (> 55 mm), which saves
the patient from more BRS use and overlapping segments. Kuan
Leong Yew suggested implantation of DES at the first place and
advancement of BVS through DES and keeping BVS over the
overlap site; otherwise, when BRS is implanted at the under site
of overlapping, degradation of scaffold could cause disruption
and malapposition of DES struts'”. When eventual degradation
of scaffolds is taken into account, it might seem reasonable to
place DES under the overlap site; however, both bulky, thick

structure and low delivery profile of BRS may reduce procedural
success rate. Moreover, we detected high procedural success and
acceptable adverse clinical event rates when we placed distal
BRS first and second BRS for overlapping.

In a recent study, Serruys et al. demonstrated that ABSORB
BRS did not show superior vasomotor reactivity or non-
inferior late luminal loss and detected greater MACE rates in
the ABSORB group®”. This condition indicates the need for
development of new-generation resorbable scaffolds. Ideal BRS
should have thinner struts, adequate radial force, and capability
of degradation in short period. Similarly, Kitabata et al. reported
significantly improved outcomes of stent overlap with second-
generation DESs (everolimus-eluting stent) that have thinner
struts in comparison with first-generation stents and suggested
that the use of DES is effective and safe for overlapping stents® .
Performance of BRS implantation procedures by a single, senior
operator with extensive experience with BRS may have been
associated with improved outcomes in our study. Appropriate
predilation and postdilation in all patients may be another factor
that contributed to procedural success.

A meta-analysis by Polimeni et al. detected increased
stent thrombosis associated with BRS in the first 30 days and
2-year outcomes (very late stent thrombosis) and concluded
that follow-up duration longer than 2 years would provide more
accurate information about the safety of BRS®Y. Taking this
recommendation into account, limitation of our follow-up at 2
years (despite favorable outcomes) shows that further studies
with larger sample size and longer follow-up periods are required
for guidance of BRS overlapping in daily clinical practice.

The incidence of MACE in our study was comparatively
low and stent thrombosis was not observed. This instance was
explained by utilization of novel potent P2Y12 inhibitors in
the majority of the patients and complying strictly with BRS
deployment during the procedures, which were performed by
the same experienced operator.

CONCLUSION

Patients with long segment coronary lesions might be treated
with ABSORB or DESolve scaffolds and DESs by performing
BRS-BRS or DES-BRS hybrid overlap with good safety and
efficacy in short/mid-term outcomes. Development of new
BRSs with characteristics including thinner struts, adequate
radial force, faster degradation, improved delivery profile, and
more visible edges under fluoroscopy should help better clinical
outcomes in long segment lesions.

Study Limitations
Our study had a cross-sectional design. Angiographic
procedural success was assessed by QCA, which is a practical

method providing substantial information about lesion
characteristics; however, use of techniques such as IVUS or OCT
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might have provided more accurate data. Similarly, assessment
of overlapping site by means of OCT or IVUS could have better
elucidated the presence of non-endothelialized areas under
DES after degradation of BRS. Another limitation of our study
was lack of routine control angiography. We could therefore
have missed non-clinical scaffold restenosis because we only
evaluated clinical outcomes in short/mid-term follow-up. Small
sample size and lack of follow-up for longer periods are other
limitations of the present study.
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How to Change Ceruloplasmin Levels in
Heart Disease?
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ABSTRACT

Ceruloplasmin (CP) is a blue serum protein found in human serum; it carries approximately 95% of the
total circulating copper (Cu) in healthy individuals. The relationship of CP with OS, inflammation, and DNA
damage is known. Oxidative stress (OS), inflammation, and DNA damage are the main causes underlying
atherosclerotic heart disease. Several studies have indicated a close association between high serum CP and
several types of heart disease. However, the CP levels are still unknown in many heart diseases. To gather
the studies of CP in heart disease and to prepare the ground for new studies for researchers, we designed this

review.

Key Words: Ceruloplasmin; oxidative stress; heart disease

Kalp Hastaliklarinda Seruloplazmin Degerleri Nasil Degisir?
OZET

Kanda yaygin olarak bulunan ve mavi protein olarak adlandirilan seruloplazmin (CP) saglikl kisilerde kanda
bakirin %95’ini tagir. Oksidatif stres, inflamasyon ve DNA hasari ile iligkisinin varlig1 bilinmektedir. Oksidatif
stres, inflamasyon ve DNA hasari, bagta koroner arter hastalig1 olmak iizere pek ¢ok kalp hastalig1 etyolo-
jisinde de suclanmaktadir. Cok sayida caligma kalp hastaliklarinda CP’nin yerini ortaya koymustur. Ancak
¢ogu kalp hastaliginda halen CP seviyelerinin nasil degistigi bilinmemektedir. Literatiirdeki CP ile yapilmig
kalp hastaliklarindaki ¢aligmalar: bir araya getirmek ve yapilacak yeni caligmalara zemin hazirlamak icin bu

derlemeyi yaptik.

Anahtar Kelimeler: Seruloplazmin; oksidatif stres; kalp hastaliklari

INTRODUCTION

Ceruloplasmin (CP) is a blue serum protein found in humans; it carries approximately
95% of the total circulating copper (Cu) in healthy individuals""?. CP has been known for a
long time and was first purified from the a-2-globulin fraction of human serum by Holmberg
and Laurell®®. CP is mainly synthesized in the hepatocyte (95%) but is also produced
by other cell types, such as monocytes, astrocytes, and Sertoli cells®. Currently, heart
disease is the leading cause of death in the world®. Oxidative stress (0S), inflammation,
and DNA damage are the main causes underlying atherosclerotic heart disease (AHD)7-,
The relationship of CP with OS, inflammation, and DNA damage has been demonstrated in
previous studies'"!?). Several studies have also indicated a close association between high
serum CP and several types of heart disease’'*'®. However, the status of CP is still unknown
in many heart diseases. This review aims to gather studies regarding CP in heart disease and

also to prepare the ground for new studies for researchers.
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orosomucoid 316212 Tt facilitates Fe transport and storage by
the catalyzed oxidation of Fe’* to Fe** along with ferroxidase
activity' 2. Hence, CP provides Fe without generating a toxic
product by binding to transferrin in the plasma®”. Because
there are free ferric ions and ferritin binding sites, CP can act
as an oxidant or an anti-oxidant®”. CP helps control membrane
lipid peroxidation by providing the oxidation of the cation; it
takes place in the structure of high-density lipoproteins (HDL)
and also blocks the function of oxidants by binding to it*®. CP

also has the ability to bind to and transport magnesium®’2®.

A CP molecule is formed from a single polypeptide chain
comprising 1046 peptides®’?®. Its total carbohydrate content
is 8% to 9.5%"?®. It carries three glucosamine-linked
oligosaccharide side chains®’?®. First, the peptide chain is
formed, after which Cu is added through the ATPase®’?®.
Carbohydrate side chains are then added to the endoplasmic
reticulum®”?®_ In addition to transport by CP, Cu also plays a
role in the formation of CP proteins®”?®.

Heart Failure

There have been numerous studies regarding CP in heart
failure (HF). The main anti-oxidant function of CP is related
to its ferroxidase I activity, which in turn influences Fe-
dependent oxidative and nitrosative radical species generation
@9 Peroxynitrite, whose production is increased in HF,
may decrease the anti-oxidant function of CP by amino acid
modification®®. In addition, it is believed that CP decreases the
bioavailability of nitric oxide (NO) in HF.

Studies have reported that increased CP levels are related
with poorer prognosis of HF. It is believed that elevated CP
levels can be a marker for hospitalization, all-cause mortality
and cardiovascular event frequency, and death from HF.
Hammadah et al. showed that increased serum CP levels were
an independent predictor of all-cause mortality. Researchers
suspect that CP measurement may help identify patients with
HF who have an increased mortality risk®”. A community-
based study showed that CP was associated with the incidence
of HF, death from HF, and cardiovascular disease®. This
previous study included 9240 individuals and followed them
up for a total of 10.5 years®". As a result of 22 years of follow-
up, Engstrom et al. showed that CP and other low-grade
inflammatory markers were significantly related with a high
incidence of HF®?. However, the presence of an association
between serum CP levels and increased mortality has not been

confirmed by peripartum cardiomyopathy®®.

High CP levels typically occur independently from HF
causes, and both are correlated with low ejection fraction (EF)
and increased C-reactive protein (CRP). A previous study found
increased CP levels in patients with ischemic or nonischemic
cardiomyopathy and a linear correlation with CRP and left

ventricular EFG®

. Another study showed increased serum
CP levels in patients with idiopathic dilated cardiomyopathy
compared with controls®. There are also studies that have
reported a relationship between serum natriuretic peptides and
CP as well as a linear relationship between CP and BNP in HF.
In the study by Hammadabh et al., there was a weak but positive
relationship between HF and serum CP levels®?. In addition,
NT-proBNP may be correlated with serum CP levels in acute
decompensated HF®® The existence of a positive relationship
between serum CP levels and the functional class of HF has
also been observed®.

CP is high in both compensated and decompensated HF.
In another study, we found an increased serum CP value
both in compensated and decompensated HF compared with
control patients®”. Interestingly, in that previous study, there
were higher CP levels in compensated HF than there were in
decompensated patients®”.

Coronary Artery Disease

CP is a serum protein that has been the subject of numerous
studies concerning coronary artery disease (CAD). Inanisolated
heart model, CP was reported to be protective of ischemia/
reperfusion injury because of its anti-oxidant activity®83%.
However, it is also able to act to as an oxidant under certain
circumstances. Studies have shown that protein nitration is
associated with CAD“#? Impaired ferroxidase I activity and/
or nitrated CP may reflect global OS. In vitro, CP may show
nitric oxide (NO) oxidase activity via the catalytic consumption
of NO“. There is diminished plasma NO oxidase activity in
humans with congenital aceruloplasminemia®®. Because CP
lacks NO oxidase activity, its elevation may diminish the NO
bioavailability; hence, endovascular dysfunction may occur,
leading to increased OS. A close relationship between the
presence of CAD and increased OS has been demonstrated in
several studies**49,

Several studies have connected CP levels with increased
cardiovascular risks in the normal population and also in
patients with acute coronary syndromes®*#9_ In addition,
two case-controlled studies have identified serum CP as a
risk factor for CAD®. A prospective cohort study showed
a relationship between serum CP levels and subsequent
myocardial infarction (MI)®". In 4177 stable cardiac patients
who underwent a three-year follow-up, Tang et al. reported an
increased incidence of major cardiovascular events (death, MI,
and stroke) in participants with higher CP levels ®. Grammer
et al. showed that increased CP levels were independently
associated with increased risk of cardiovascular and all-cause
mortality in CAD represented by angiography results®?. In
stable cardiac patients, a three-year follow-up cohort study
showed that high serum CP levels were associated with



Sezen H,Sezen Y. @ Kosuyolu Heart J 2018;21(1):61-64

increased risk for cardiovascular events®?. In another study
conducted in patients with chronic renal failure, increased CP
has been associated with CAD-related cardiac events, including
nonfatal MI, nonfatal stroke, or death®?.

Both acute and chronic CAD are associated with increased
serum levels of CP. Singh showed that CP levels transiently
increase as an acute-phase response following MI®?. Changes
in some acute-phase parameters, including CP, were found
when predicting the development of complications and the
likelihood that the disease would have a fatal outcome®?.
Another study also showed high-levels of CP in patients with
acute and chronic CAD compared with that in the control
participants®>.

Cardiac Arrhythmia

In clinical studies, elevated CP may cause cardiac
arrhythmias. CP was analyzed in patients with atrial fibrillation,
the most frequent cardiac arrhythmia, and was shown to be
important in the pathophysiology of the condition®® . In another
study, elevated CP levels were associated with an increased

risk of hospitalization from AF®?

. Although not reported
in clinical studies, in a rat heart with induced ischemia, CP
treatment decreased both reversible and irreversible ventricular

fibrillation, but had no effect on ventricular tachycardia(sg).
Rheumatic and Valvular Heart Disease

There are few studies concerning CP in induced rheumatic
and valvular heart disease. A study conducted in children
with acute rheumatic fever revealed high CP levels at the
time of diagnosis®”. Another study carried out in dogs with
degenerative mitral valve disease showed that CP levels were
no different in significant valvular disease than they were in
patients with nonsignificant diseases®®”. CP levels were also
significantly higher in patients with acquired valvular heart
disease than in controls®?.

Lipids

CP has been known to play a role in the oxidative
modification of low-density lipoprotein (LDL). CP has also
been shown to have pro-oxidant activity and to contribute to
the oxidative modification of LDL under some conditions.
Atorvastatin use may also increase CP levels; a previous study
demonstrated increased anti-oxidant capacity and decreased
OS with statin use®?.

Hypertension

Few studies on CP have been conducted in hypertensive
patients. Vasconcelos et al. indicated that compared with
the controls, the hypertensive group had increased serum
CP levels®. Another study reported that the presence of
hypertension and elevated blood pressure readings were
associated with increased serum CP levels®?.

CONCLUSION

CPis a serum protein that has been investigated in a number
of studies concerning heart diseases. In heart diseases, CP may
be an etiologic or diagnostic agent or a prognostic marker. It
is not known how it varies in different forms of heart disease,
and its contribution to the etiology or prognosis is also unclear.
Apart from studies concerning HF and CAD, CP awaits the
attention of researchers in several areas.
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OZET

Bu derlemede mekanik ventilasyon endikasyonlari, mekanik ventilator ayarlamalarindaki temel parametreler,
temel mekanik ventilasyon modlar1 ve mekanik ventilatorden ayirma (weaning) konulart pratik olarak 6zet-
lenmistir.

Anahtar Kelimeler: Mekanik ventilasyon; modlar; parametreler; klinik pratik

Practical Approach to Mechanical Ventilation
ABSTRACT

In this review, we summarize the practical issues concerning mechanical ventilation including mechanical
ventilation indications, basic parameters of mechanical ventilation settings, basic mechanical ventilation
modes, and separation of mechanical ventilation (weaning).

Key Words: Mechanical ventilation; modes; parameters; clinical practice

Mekanik ventilasyon, oksijenlenmesi yeterli olmayan hastalarda, hastanin kendi solu-
num fonksiyonlari ile yeterli oksijenlenme saglanana kadar, bu fonksiyonun cihaz araciligi
ile disaridan saglanmasidir. Giiniimiizde mekanik ventilasyon ameliyathane, yogun bakim,
acil servis ve ev gibi degisik ortamlarda cesitli amaclarla kullanilmaktadir.

Mekanik Ventilasyonun Amaclari
A. Fizyolojik amaclar:
*  Arteriyel oksijenizasyonu desteklemek (PaO, ve Sa0,),
*  Alveolar ventilasyonu saglamak (PaCO, ve pH),
e Akciger voliimiinii arttirmak,
*  Fonksiyonel rezidiiel kapasite (FRK) yi arttirmak,
e Solunum kaslarini dinlendirmek.
B. Klinik amaclari:
*  Hipoksiyi diizeltmek (SaO, > %90),
e Solunumsal asidozu diizeltmek,
¢ Solunum sikintisini ortadan kaldirmak,
e  Solunum kaslarinin yorgunlugunu ortadan kaldirmak,
e Atelektazileri 6nlemek veya ortadan kaldirmak, Yazisma Adresi

*  Sedasyon veya noromuskiiler blokaja imkan tanimak, Hiilya Yilmaz Ak
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. 1ntrakraniyal basinci azaltmak,

*  Sistemik veya miyokart oksijen tiiketimini azaltmak,
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e Toraks duvarini stabilize etmek.
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Mekanik Ventilasyon Endikasyonlari

Mekanik ventilasyon, endikasyon dahilinde kullanimi has-
tanin icinde bulundugu solunum sikintisinin yaratabilecegi
mortalite ve morbiditeyi onlemektedir! 2.

1. Genel fizyopatolojik endikasyonlar:

e Apne,

*  Akut solunum yetersizligi (PaCO, > 50 mmHg ve pH
<7.30),

e Tedaviye direngli hipokarbi ve asidoz,

*  Agur hipoksemi (PaO, < 60 mmHg/Sa0, < 90, FiO, >
%60),

e Agir solunum sikintisinin klinik bulgular: (biling kaybz,
dispne, takipne, paradoksal solunum gibi).

2. Sik rastlanan klinik endikasyonlar:

e Akut solunum yetersizligi [akut respiratuar distres
sendromu (ARDS), kalp yetmezligi, pnomoni, sepsis,
cerrahi komplikasyonlar, travma] (%66),

¢ Koma (%15),

e Kronik obstriiktif akciger hastaligi (KOAH) alevlen-
meleri (%13),

¢ Noromuskiiler bozukluklar (%5).

Mekanik Ventilatorde Ayarlanmasi1 Gereken
Parametreler

FiO, (inspire edilen O, konsantrasyonu): FiO,’yi ayar-
larken hastaya kabul edilebilir PaO, (ya da SaO,) degerini
saflayacak en disiik O, yiizdesini vermek gerekir. Hasta ven-
tilatdre %100 O, ile baglansa bile sonrasinda FiO, < 0.6’da
tutulmaya calisgtimalidir®. Oksijen toksisitesinden kaginmak
i¢in hastaya uzun siire %100 O, verilmemelidir.

F (solunum frekansi): Solunum frekansi secilen ventilator
moduna, hastanin spontan solunum sayisina ve solunum efo-
runa, PaCO, seviyesine baghdir. Yetigkinlerde siklikla F 10-
16/dakika olarak ayarlanir™®. Yiiksek frekanslarla oto-PEEP
olugabilir. Hiperventilasyonla hipokarbi (PaCO, < 25 mmHg)
geligebilir.

TV (tidal voliim): Cogu zaman TV 7-10 mL/kg arasinda
uygulanirsa da bunun iizerinde ve altinda uygulanmas: gereken
durumlar da olabilir. Ventilator kaynakli akciger hasarini en
aza indirmek icin diisiik tidal voliimler ve diisiik ventilasyon
basinci Onerilir. Bircok kaynakta ARDS’de 6zellikle 6 mL/
kg’dan TV kullanilmasi onerilmektedir. TV c¢ok diisiikse ate-
lektazi, hipoksemi, hipoventilasyon; ¢ok yiiksekse barotrav-
ma, solunumsal alkaloz ve kardiyak outputta azalma olabilir™.

I/E oram (inspiryum ekspiryum orami): Cogu zaman
inspirasyon ekspirasyon orani 1:2 olarak ayarlanir. Ekspiras-
yonun inspirasyona gore biraz daha fazla olmasi beklenir. I:E

orant direk ventilatorden ayarlanabildigi gibi bazi manevralar-
la da degisebilir. Akim hizi, solunum hizi, inspirasyon zamani
ve dakika ventilasyonunun degismesiyle I:E oran1 da degisir.
I:E oraninin 1°den biiyiik oldugu durumlarda ters orantili ven-
tilasyon gercgeklesir. Bu da oto-PEEP ve sonucunda hiperinf-
lasyon ve barotravmaya neden olabilir®.

PEEP (pozitif ekspiryum sonu basimci): Ekspiryum si-
rasinda hava yolu basincinin atmosferik basincin (0 cmHZO)
tizerinde tutulmasidir. Diger modlar ile birlikte uygulanir.
PEEP akciger kompliyansinda azalma, rezidiiel kapasitede
azalma ve refrakter hipoksinin giderilmesi icin kullanilir®.
PEEP kollabe olan akciger alveollerinin agcilmasini saglar. Ok-
sijenizasyonu ve akciger kompliyansini iyilestirir. PEEP uy-
gulamasina genellikle 5-10 cmH,O ile baglanir. PO, > 60 ve
FiO, < 0.50 olacak gekilde ikiser cmH,O azaltilir veya arttir1-
lir. ARDS, akciger 6demi, atelektazi, oto-PEEP varliginda ve
KOAH alevlenmesinde oldukga faydalidir®.

Pik inspirasyon basinci (Ppik): Hastaya ventilator tara-
findan inspiryumda verilen soluk ile hava yolunda olusan en
yiiksek basing degeridir. Ppik, hava yolu rezistansindan ve
kompliyansindan etkilenir. Hava yolu rezistansim arttiran ve
kompliyansini azaltan durumlarda Ppik artar. Barotravma se-
bebiyle dikkat edilmeli ve Ppik 40-45 cmH,O’un tizerine ¢ik-
t1g1 durumlarda miidahale edilmelidir .

Pplato (inspiratuvar plato basmnc): Inspiratuvar voliim
akcigerlerde tutuldugunda hava yolu basinci baglangigta aza-
lir ve daha sonra plato basinci denen kararli bir diizeye eri-
sir. Pplato dogrudan gogiis duvari ve akciger ile iligkilidir. Bu
sebepten Ppik ve Pplato arasindaki fark hava yollarinda akim
direnci ile orantilidir™. Pplato’nun < 35 cmH O olmas istenir.

Tetikleme duyarlili@: (trigger sensitivity): Hastanin so-
lunum istegi belli bir akim seviyesinde ya da belirli bir basing
tireterek gergeklestirdiginde tetikleme gerceklesir. Mekanik
ventilatoriin tetiklemesi hastanin spontan solunumunu tetikle-
yecek; fakat ventilatoriin kendini tetiklemesini onleyecek en
hassas seviyede olmalidir. Bu deger genellikle basing tetikli
ventilatorlerde -0.5 ile -1.5 cmHZO arasinda, akim tetikli ven-
tilatorlerde 1-3 L/dakika olarak ayarlanir.

Temel Modlar

Giiniimiizde teknolojinin de gelismesiyle mekanik ventila-
torlerde ¢ok cesitli modlar ortaya ¢ikmaktadir. Modlarin gesit-
liligi attik¢a klinisyenin hangi modu sececegi zorlasmaktadir.
Biz bu yazimizda tiim ventilatorlerde olan en temel modlardan
behsedecegiz. Temel modlar, giiniimiizde tiim modern ventila-
torlerde standart olarak bulunmaktadir; fakat farkli cihazlarda,
farkli adlandirilmis olabilirler. Soluk i¢indeki kontrol degis-
kenlerine bagh olarak ve soluk 6zelliklerine gore farkli mod-
lardan yararlanilabilir®.
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Soluk icindeki kontrol degiskenlerine gore:

a.  Hacim kontrollii
b.  Basing kontrollii

Soluk o6zelliklerine gore:

a. Sirekli zorunlu ventilasyon (CMV, continuous man-
datory ventilation)

b. Es zamanl aralikli zorunlu ventilasyon (SIMV,
synchronized intermittent mandatory ventilation)

c. Basing destekli ventilasyon (PSV, pressure support
ventilation)

d. Siirekli spontan solunum (CSV, continuous spontane-
ous ventilation) (6rnegin CPAP, BIPAP, APRV) olarak
siniflamak miimkiindiir.

CMYV; Hacim veya basing kontrollii olabilir; VC-CMV,
PC-CMV.

SIMV; Hacim veya basing kontrollii olabilir; VC-
SIMV, PC-SIMV.

PSV; Sadece basing kontrolliidiir.
a. CMY (siirekli zorunlu ventilasyon):

VC-CMV (voliim kontrollii siirekli zorunlu ventilasyon):
Bu modda ventilator klinisyenin ayarladig: frekansta istenen
sabit voliimii hastaya verir. Bu modda belirlenen hacim sabit
tutulup basing degiskendir. Zorunlu soluklar ister hasta tarafin-
dan [Asist kontrol ventilasyonda (ACV); hastanin soluklarini
ventilator destekler ve zorunlu soluklardan kabul eder], ister
ventilator tarafindan tetiklensin ayarlanan soluk hacmine ulag-
tirtlir®®. VC-CMV modun avantajlari dakika ventilasyonun
garantili olmasi, hipoventilasyon riskinin ¢ok az olmast, hasta-
nin soluma isinin az olmasi ve bdylece istirahat edebilmesidir.
CMYV modunun dejavantaji, her ne kadar hasta solunumu tetik-
lese ve soluma igine bir l¢iide katilsa da bunun biiyiik kismint
ventilator iistlenmis durumdadir. CMV uzun siire kullanilacak-
sa solunum kaslarinin giicsiizliigli ve atrofisi ortaya ¢ikabilir.
Ayn1 zamanda CMV’de zorunlu soluklarin disinda hastanin
solumasina izin verilmez; bu da hasta ventilatdr uyumsuzlugu-
na sebep olur. Bu sebeple bu modun genellikle sedatize hasta-
larda kullanilmasi 6nerilir.

PC-CMV (basing kontrollii siirekli zorunlu ventilasyon):
Bu modda klinisyen inspiryum basin¢ diizeyi, I:E oran1, F,
PEEP ve FiO,’yi ayarlar®. Basing sabitken hacim degisken-
dir. Bu modda kontrol degiskeni basin¢tir. Her soluk ayarlanan
tepe hava yolu basincina (PEEP + inspiratuar pressure) ulag-
tirilir ve inspiryum siiresince bu basing diizeyi korunur. VC-
CMV’de oldugu gibi zorunlu soluklar hasta (asist kontrol) ya
da ventilatér tarafindan tetiklenebilir”. PC-CMV’de en biiyiik
dezavantaj TV ve dakika ventilasyon degerinin sabit olmama-

sidir. Solunum iginin biiyiik kismini ventilatoriin istlendigi ve
zorunlu soluklar diginda hastanin solumasina izin vermedigi
icin VC-CMV’de oldugu gibi solunum kaslarinda atrofi ve
hasta ventilator uyumsuzlugu riski mevcuttur.

b. SIMV (es zamanh aralikli zorunlu ventilasyon):
VC-SIMV, PC-SIMYV olarak iki farkli sekilde kullanilabilir.
Onceden klinisyenin belirledigi zorunlu soluklar belirli ha-
cimde (VC-SIMV) ya da belirli basingta (PC-SIMV) hastanin
solunum eforuyla senkronize olarak, istenen hacimde hastaya
verilir. Hastanin spontan solunumu zorunlu soluklardan fazla
ise hastanin solunumuna izin verilir; ancak bu soluklar1 cihaz
desteklemez. CMV modundan avantaji, hastanin spontan so-
lumasina izin vermesidir. Bu sebeple hasta ventilatér uyumu
CMV’ye gore daha iyidir. Ayn1 zamanda hastanin solumasina
izin verildigi i¢in solunum kaslarinin atrofisi engellenir. Bu
ozelligi ile uzun siireli mekanik ventilasyon ihtiyaci olan has-
talar icin uygun bir moddur'®. Hastanin solunum eforuna gére
zorunlu soluklar ayarlanmalidir. Eger spontan solunumu az ve
zorunlu soluklar da az ayarlandiysa hipoventilasyon meydana
gelebilir; ya da tam tersi spontan solunumu fazla, zorunlu so-
luklar da fazla ise hiperventilasyonla sonuglanabilir.

c. PSV (basing destekli ventilasyon): Spontan soluyabi-
len hastalarda siklikla kullanilan bir moddur. PSV, soluyabilen
hastada fizyolojik solunuma daha yakin bir moddur. Bu modda
kullanicr insipiryum basinei, PEEP ve FiO,’yi ayarlar. Modun
en onemli 6zelligi, hastanin her soluma cabasinin pozitif ba-
singla desteklenmesidir. Ekspirasyon ise pasiftir®”. Bu modda
herhangi bir sebeple apne gelisimi hayati tehlike olusturabilir.
Bu riski ortadan kaldirmak i¢in ¢esitli ventilatérlerde bu moda
apne ventilasyon destegi eklenmistir. Hastanin soluma cabasi
yoksa, apne ventilasyon modu devreye girer ve hastaya zorun-
lu soluk verilir. Ancak ventilasyonun apne ventilasyon 6zelligi
yoksa; PSV modunda takip edilen hastanin, spontan solunu-
munun oldugundan emin olunmalidir.

SIMV + PSV: SIMV modda, zorunlu soluklar diginda
hastanin solumasina izin verilir; ancak bu soluklar ventilator
tarafindan desteklenmez. SIMV + PSV modunda ise zorunlu
soluklar disindaki hastanin spontan soluklar1 basingla destek-
lenir. Kullanici bu modda SIMV moduna ek olarak inspiryum
basincini ayarlar.

d. CSYV (siirekli spontan solunum) (6rnekleri CPAP,
BIPAP):

CPAP (Siirekli pozitif hava yolu basinct): Spontan solu-
num modudur. Bu mod i¢in hasta mutlaka yeterli solunum ca-
basi yapmalidir. Kullanici tarafindan ayarlanan sabit bir hava
yolu basinci tiim spontan solunum dongiisii boyunca korunur.
CPAP ile istenen; hava yolu basincinin atmosfer basincinin
tizerinde tutularak alveollerin sonmesinin engellenmesi ve
fonksiyonel rezidiiel kapasite (FRK)’ nin arttirilarak gaz degi-
siminde iyilesme saglanmasidir. CPAP noninvaziv ventilasyon
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ile de uygulanabilir. Uyku apne sendromu, KOAH, akciger
0demi gibi durumlarda son yillarda daha sik kullanilmaktadir.
Ayrica bu mod mekanik ventilatdrden ayirma siirecinde (wea-
ning) gegis modu olarak da kullanilmaktadir.

BIPAP (cift diizeyli pozitif hava yolu basinci): Klinisyen
bu modda iki farkli seviyede pozitif hava yolu basincim ayar-
lar (iist PEEP, alt PEEP). Hasta her iki basing¢ diizeyinde de
spontan solunum yapar. Ayarlanan iki PEEP seviyesi ve bu se-
viyelerin ne kadar siire uygulanacagi kullanici tarafindan belir-
lenir. Noninvaziv ventilasyonda siklikla kullanilan bir moddur.

CPAP ve PEEP’in pulmoner etkileri: CPAP ve PEEP
modlarinin akcigerler iizerine belirli etkileri vardir®®,

. FRK artar,

e TV artar,

e  Kompliyans artar,

e Ventilasyon/perfiizyon orani diizelir,
e Sant orani azalir,

e Oksijenizasyon diizelir.

Agirt CPAP ve PEEP dezavantajlari:
e Alveolleri agin sisirebilir.

*  Bronslar agir1 genigleyebilir.

e Kompliyans diiger.

e Solunum isi artar.

e Kapillerler iizerine agir1 basing mikrosirkiilasyonu bo-
zar ve sag ventrikiil etkilenir.

* 20 cmH,O’un iizerindeki basing degerlerinde barot-
ravma riski ¢ok artar (pndmomediastinum, pndmope-
ritoneum, subkutan6z amfizem gibi).

PEEP’in diisiik seviyeleri (6rn. 5 cmH,O) bile hipovolemi
ve kardiyak disfonksiyonu olan hastalar i¢in oldukga tehlike-
lidir®.

Pozitif basinch ventilasyonun komplikasyonlari: Meka-
nik ventilasyon yararlar1 yaninda, ¢ok ¢esitli komplikasyonla-
ra da sebep olabilir®,

e  Barotravma,

*  Oksijen toksisitesi (Ozellikle yiiksek O, diizeylerinde),
*  VIP (ventilatér iligkili pndmoni),

e Pulmoner emboli,

* Kardiyovaskiiler komplikasyonlar (Ven6éz donii-
siin engellenmesiyle pulmoner vaskiiler direng artar,
PEEP’in eklenmesiyle de sag ventrikiil bosalmasi en-
gellenerek intraventrikiiler septum hareketi sinirlanir

ve sol ventrikiil kompliyansi diiser. Bunlarin sonucun-
da kardiyak output ve arteriyel basing diiser),

e Sedasyon ve paralizinin yan etkileri,

e Gastrointestinal sistem komplikasyonlar1 (kanama,
erozif gastrit, stres iilseri, diyare, ileus, akut mezente-
rik iskemi, akut pankreatit gibi),

¢ Diger komplikasyonlar (renal disfonksiyon, ajitasyon,

deliryum gibi).

Mekanik ventilatoriin sonlandirilmasi (weaning): Me-
kanik ventilator desteginin gerektiginden erken sonlandiril-
masi, gereksiz yere uzatilmasi kadar risklidir. Re-entiibasyon
siklig1 %5-15 arasinda degismektedir. Reentiibasyon mortalite
oranini yaklagik alt1 kat, nazokomiyal pnomoni gelisime orani-
ni ise yaklagik sekiz kat arttirmaktadir®. Ventilatérden ayirma
isleminde hekimin bilgi ve tecriibesi gerekli olmakla birlikte
bir takim objektif parametrelere de ihtiya¢ vardir.

Mekanik ventilatorden ayirmaya yardimci kriterler:
Mekanik ventilasyondan ayirma (weaning) ve ekstiibasyon
isleminin zamanlamas: hayati 6nem teskil etmektedir. Erken
ayrilma, infeksiyon, akciger hasar1 gibi uzamis mekanik venti-
lasyon komplikasyonlar risklerini diisiirmek ile beraber, vak-
tinden once ekstiibasyon re-entiibasyona yol acabildiginden
ciddi mortalite ve morbidite riski yaratmaktadir. Mekanik ven-
tilasyona son vermede asagidaki maddeler kullanilabilir'?.

Respiratuar kriterler:

. FiO2 < %40-50 ve PEEP < 5-8 cmH20 iken PaO2 >
60 mmHg olmali,

*  PaCO, normal veya bazal diizeyde olmali,

e Hasta bir inspirasyon baglatabilmeli.
Kardiyovaskiiler kriterler:

*  Miyokart iskemisi bulgusu olmamali,

e Kalp hiz1 < 140 atim/dakika olmali,

e Kan basinct vazopressor kullanmadan veya mini-
mum vazopressor destegi ile normal diizeyde olmali.

Mental durumun yeterliligi:

e Hasta uyanik veya Glaskow koma skoru = 13 ol-
mali.

Diizeltilebilir sebepler:
e Hastanin atesi olmamali,

*  Onemli elektolit bozuklugu olmamalidir.
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Successful Catheter Cryoablation for Atrial
Fibrillation in Patients with Permanent Cardiac
Pace-maker Implants

Haci Murat Giines, Gamze Babiir Giiler, Giiltekin Giinhan Demir, Fethi Kilicaslan
University of Istanbul Medipol, Faculty of Medicine, Department of Cardiology, Istanbul, Turkey

ABSTRACT

In daily practice, several methods including electrocardiography, 24-hour Holter ECG monitoring, or event
recorders are frequently used for diagnosis and follow-up of patients with atrial fibrillation (AF). Although
these tests provide crucial information, they may be insufficient in selected cases. In this case, we utilized
intracardiac electrocardiogram recordings for both diagnosis of AF and detection of its recurrence in a
patient with a permanent pace-maker who underwent AF ablation because of symptomatic and asymptomatic
paroxysmal AF episodes. Because patients with permanent pacemakers are continuously monitored via
intracardiac recordings, we believe that it is the most definite method for both diagnosis and monitoring of
treatment success.

Key Words: Atrial fibrillation ablation; intracardiac recordings

Kaha Kalp Pili implanti Olan Atriyal Fibrilasyonlu Hastada Basarih Kateter
Kriyoablasyon

OZET

Giinliik pratikte hastalarda atriyal fibrilasyon ataklarinin tani ve takibinde siklikla elektrokardiyografi, ritim
holter ve olay kaydedici kullanilmaktadir. Bu testler onemli bilgi saglasa da yetersiz kaldiklar1 olgular olabil-
mektedir. Biz olgumuzda daha 6nce kalic1 kalp pili implante edilmis, semptomatik ve asemptomatik atriyal
fibrilasyon ataklar1 olan hastanmn tanisinin koyulmasinda ve atriyal fibrilasyon ablasyonu sonrasi rekiirrensin
takibinde kalp ici kayitlardan faydalandik. Kalici kalp pili olan hastalarda, intrakardiyak kayitlarla devaml
takip sagladigindan, hem tan1 koymada hem de tedavi basarisini belirlemede kullanilabilecek en kesin yontem
oldugunu diisiiniiyoruz.

Anahtar Kelimeler: Atriyal fibrilasyon ablasyonu; intrakardiyak kayitlar

INTRODUCTION

Catheter-based ablation methods are recommended as the first-line treatment for
symptomatic patients with atrial fibrillation (AF) or for those having symptoms despite
medical treatment'”. Although diagnosis of symptomatic patients with AF is easy, it may
be challenging to diagnose AF in asymptomatic patients. Monitoring pharmacological or
interventional treatment efficacy requires utilization of several methods including the most
commonly used electrocardiogram (ECG) or 24-hour ambulatory ECG monitoring, which
may not always provide satisfactory data. Here, we detected symptomatic and asymptomatic
AF episodes by examining intracardiac electrocardiograms (IEGM) of a patient with a
permanent pace-maker and then performed pulmonary vein isolation using the cryoballoon
technique leading to curative success, which was confirmed by the absence of AF recurrence
in IEGMs.

CASE REPORT

A 70-year-old female patient was admitted with complaints of palpitation and shortness
of breath. The patient was implanted with a permanent pace-maker for sick sinus syndrome
a year ago in our clinic. Although she was receiving amiodarone and metoprolol therapy for
rate and rhythm control, she was noted to have symptomatic (consistent with event time) and
asymptomatic AF episodes when examined for IEGMS. Echocardiographic examination
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revealed normal left ventricle ejection fraction (55%), left
atrial enlargement (43 mm), and mild mitral regurgitation. AF
ablation using cryoballoon was scheduled. Following trans-
septal puncture, all the four pulmonary veins were isolated using
a cryoballoon catheter (Arctic front®, Medtronic Cryocath LP,
Kirkland, Canada). Isolation of pulmonary veins was confirmed
during and after ablation using a circular mapping catheter.
In addition, programed atrial stimulation and “burst pacing”
maneuvers were performed, and no tachycardia was induced.
Her symptoms improved, and her follow-up visits confirmed that
IEGMs revealed no AF episode (Figure 1).

DISCUSSION

AF is common in patients with pacemakers and is associated
with adverse outcomes, particularly in patients with sick sinus
syndrome history ®. AF ablation using radiofrequency catheters
is a common and effective treatment for such patients®.
Monitoring recurrence after ablation is generally based on the
symptoms of the patients in conjunction with 24-hour ambulatory
ECG recordings, transtelephonic ECG, or event recorders®.

Certain forms of pacing modes in patients with pacemakers
may not detect very short-lasting AF episodes; however, [IEGMs
are usually adequate for AF diagnosis and follow-up after
ablation. Different from other follow-up methods, more precise
records can be obtained using continuous recording. Absence of
any AF episode 24-hours after the ablation procedure suggests
that IEGM may be an optimal method for the diagnosis and
follow-up of patients with pacemakers
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Figure 1. Atrial arrhythmia trend report.
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Successful Surgical Pulmonary Embolectomy
for Massive Pulmonary Embolism with Multiple
Thrombogenic Risk Factors: A Case Report

Hakan Fotbolcu', Erhan Kaya?, Yesim Demirel Barut®, Omer Isik?, Cevat Yakut?
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ABSTRACT

We report a 36-year old woman who suffered from massive pulmonary embolism with multiple thrombogenic
risk factors. She was successfully treated with pulmonary embolectomy. Our report reinforces the importance
of early diagnosis in the presence of a high clinical suspicion for pulmonary embolism. Furthermore, surgical
pulmonary embolectomy remains one of the most effective treatment methods.

Key Words: Massive pulmonary embolism; multiple thrombogenic risk factors; surgical pulmonary embolectomy

Coklu Trombojenik Risk Faktoriine Sahip Masif Pulmoner Emboli Olgusunun
Basarili Bir Sekilde Cerrahi Pulmoner Embolektomi ile Tedavisi: Olgu Sunumu

OZET

Otuz alt1 yasinda, ¢oklu trombojenik risk faktoriine sahip ve masif pulmoner emboli tablosu ile bagvuran
hastanin pulmoner embolektomi ile bagaril bir sekilde tedavi ediligini sunuyoruz. Olgumuz pulmoner emboli
de erken taninin onemini belirtmektedir. Ayrica, cerrahi pulmoner embolektominin en etkin tedavi yontemle-
rinden biri oldugunu vurgulamaktadir.

Anahtar Kelimeler: Masif pulmoner embolizm; ¢oklu trombojenik risk faktorii; cerrahi pulmoner embolektomi

INTRODUCTION

Acute pulmonary embolism (PE) is one of the major challenging diseases in the
emergency setting. On average, 90% of all mortalities occur within 2 h of the onset of
symptoms'". Therefore, rapid treatment of massive PE is a high priority. The optimization of
emergency structures has been demonstrated to significantly reduce the mortality rate from
unstable PE®. The reliable exclusion of PE in hemodynamically stable patients remains an
additional problem, since in many of these patients the symptoms of PE are barely evident
or manifest atypically. Previous studies have shown that PE has been frequently overlooked,
and therefore, the mortality rate in such cases is significantly increased®®. One of the most
important diagnostic methods in suspected cases of PE is computed tomography (CT) scans

of the pulmonary artery®®

CASE REPORT

A 36-year-old woman was admitted our hospital because of dyspnea. She has been smoking
20 cigarettes per day for 20 years and using oral contraceptive for 5 years. Physical examination
at the emergency department showed a blood pressure of 90/50 mmHg and a pulse rate of 110
beats/min. The patient was tachypneic throughout her hospitalization, with a respiratory rate
ranging from 20 to 24 breaths/min. On auscultation, crepitant rales were heard in the right basal
pulmonary area. Cardiac findings included prominent pulmonic component of the second heart
sound. The electrocardiogram showed sinus tachycardia and incomplete right bundle branch
block. Laboratory tests showed mild anemia (hemoglobin level, 11.2 g/dL), increased white
blood cells (12.4 K/uL), an elevated d-Dimer level (941 ng/mL), slightly increased C-reactive
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protein (14.04 mg/dL), a PaO, of 35 mmHg, a PaCO, of 42
mmHg, an SO, of 62.3%, and a pH of 7.465. Chest radiography
revealed a consolidation view on the right basal pulmonary area.
She immediately underwent transthoracic echocardiography,
which revealed a normal sized left ventricle, normal systolic
function, and severe dilatation in the right ventricle. Contrast-
enhanced CT angiography of the chest demonstrated a large,
contiguous filling defect extending from the main pulmonary
artery to the right and left pulmonary arteries (Figure 1,2). She
was referred for an emergency pulmonary embolectomy, since
her hemodynamic condition was unstable.

During the operation, after performing a median sternotomy,
cardiopulmonary bypass was established by cannulation of
the ascending aorta and two caval cannulations. We detected
dilatation of the right ventricle. In the setting of partial
cardiopulmonary bypass and beating heart, embolectomy was
performed through a right and a left pulmonary incision (Figure
3). The patient was weaned off cardiopulmonary bypass, and
stable hemodynamics was maintained without inotropic support.

On postoperative day 2, she was discharged from the
intensive care unit. All parameters improved markedly.
Postoperative transthoracic echocardiography showed marked
improvement in right ventricular functions. Lower-extremity
Doppler ultrasound was negative for deep venous thrombosis.
Results of the hypercoagulability workup including antinuclear
antigen, high levels of factor VIII, protein C and protein S
activity, protein C and protein S antigen, antithrombin IIT activity,
antithrombin antigen, plasminogen activity, phospholipid IgG/

Figure 1. Arrow shows a large, contiguous filling defect extending from
the main pulmonary artery to the right pulmonary artery.

Figure 2. Arrow shows filling defect in the branch of the left pulmonary
artery.

Figure 3. Arrows show thrombogenic materials extracted from the pulmo-
nary arteries.

IgM, and hyperhomocysteinemia were negative. Our patient
had heterozygous Factor V Leiden mutation and multiple risks
for thromboembolism (smoking and oral contraceptive use).We
planned the prothrombin time/international normalized ratio (PT/
INR) to range from 2 to 3 to control warfarin postoperatively.
The patient was discharged without morbidity 3 weeks later.
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DISCUSSION

Factor V Leiden mutation is the most common hereditary
hypercoagulable disease in the United States and involves 5%
of the Caucasian population”. It leads to activated protein
C resistance that has been demonstrated as risk factor for
venous thrombosis development®. Approximately one out of
1000 patients will develop deep venous thrombosis (DVT) or
pulmonary thromboembolism each year. The heterozygous
Factor V Leiden increases the risk of developing DVT by 5-7
fold, whereas the homozygous Factor V Leiden increases
the risk of developing clots by 25-50 fold®. The association
between oral contraceptives and PE is established, although only
a limited number of studies address the issue'*'?. Of these,
the study by Lauque et al. comprised only 11 case reports and
is not recent!!”. Significantly, more data exist regarding the
association between DVT and contraceptive use. A metaanalysis
by Manzoli et al. included many studies and confirmed a
significantly increased risk of thrombosis with oral contraceptive
use?, Despite the wealth of data, the results concerning DVT
cannot be directly converted to PE. Nevertheless, the association
between oral contraceptives and PE remains undisputed.
Regarding the association between thrombophilia and PE, the
data from Lauque et al.’s study is insufficient as well. Data from
a large retrospective study by Wu et al. indicated a significantly
increased risk of PE associated with different thrombophilia
subgroups; the risk increased further upon concomitant intake
of contraceptives(”). Thus, the risk factors, i.e., contraceptive
use and thrombophilia, in addition to a history of DVT/PE, are
of tremendous importance in the context of PE!™®. Our patient
predisposing factors were convenient of literature.

The first successful surgical pulmonary embolectomy was
performed in 1924, several decades before the introduction of
medical treatment for PE. Pulmonary embolectomy is technically
a simple operation. Following the induction of anesthesia and
median sternotomy, normothermic cardiopulmonary bypass
should be started. Aortic cross-clamping and cardioplegic
cardiac arrest should be avoided!®!'”. With bilateral PA
incisions, clots can be extracted from both pulmonary arteries
down to the segmental level under direct vision. Prolonged
periods of postoperative cardiopulmonary bypass and weaning
may be necessary for recovery of right ventricular function.
With a rapid multidisciplinary approach and individualized
indications for embolectomy before hemodynamic collapse,
perioperative mortality rates of < 6% have been reported'®.
Preoperative thrombolysis increases the risk of bleeding, but it
is not an absolute contraindication to surgical embolectomy'?.

This case report emphasizes the importance of early
diagnosis in the presence of a high clinical suspicion of PE. An
extended workup, including transthoracic echocardiography
and CT scan of the pulmonary arteries are mandatory in such a
patient, particularly when there are clinical findings suggestive

of PE. Furthermore, surgical pulmonary embolectomy is one of
the most effective treatment methods besides thrombolytic and
percutaneous catheter-directed treatment, particularly when the
patient’s hemodynamic condition is unstable.
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Cardiac Resynchronization Therapy After
Percutaneous Valve Repair in Functional Mitral
Regurgitation Management

Tolga Cimen, Tolga Han Efe, Hamza Sunman, Lale Din¢ Asarcikli, Ekrem Yeter
Ankara Digkap1 Yildirim Beyazit Training and Research Hospital, Clinic of Cardiology, Ankara, Turkey

ABSTRACT

We present a case of a 72-year-old female with symptomatic heart failure and ischaemic functional mitral
regurgitation (FMR), who underwent a successful percutaneous trans-coronary venous mitral annuloplasty
with the Carillon™ system. The procedure resulted in some clinical improvement but patient was still very
symptomatic. Six months later, the patient underwent cardiac resynchronisation (CRT) device implantation,
resulting in a further improvement in clinical and echocardiographic measures of FMR. This case suggests a
possible synergistic effect between CRT and percutaneous trans-coronary-venous mitral annuloplasty.

Key Words: Mitral regurgitation; percutaneous mitral annuloplasty; cardiac resynchronization therapy

Fonksiyonel Mitral Yetersizligi Tedavisinde Perkiitan Kapak Tamiri Sonrasi
Kardiyak Resenkronizasyon Tedavisi

OZET

Bu olgu sunumunda kalp yetersizligi semptomlar1 ve iskemik fonksiyonel mitral yetersizligi (FMR) sebebiy-
le Carillon™ sistemiyle basarili olarak koroner ven6z mitral anniiloplasti yapilan 72 yasindaki kadin hasta
anlatilmaktadir. [slem sonrasi bir miktar klinik iyilesme olan hastanin semptomlari devam etmekteydi. Alti
ay sonra hastaya kardiyak resenkronizasyon tedavisi (CRT) uyguland: ve hastanin klinik bulgularinda ve eko-
kardiyografik olarak FMR’sinde olumlu ek iyilesme saglandi. Bu olgu CRT ile perkiitan trans-koroner-venoz
mitral anniiloplastinin olasi sinerjistik etkisinden soz etmektedir.

Anahtar Kelimeler: Mitral yetersizligi; perkiitan mitral anniiloplasti; kardiyak senkronizasyon tedavisi

INTRODUCTION

Functional mitral regurgitation (FMR) and left ventricular dyssynchrony (LVD) may
coexist in most patients with heart failure with reduced ejection fraction (EF). In this case,
percutaneous treatment of mitral regurgitation (MR) is a promising alternative for patients
with FMR who are unsuitable for surgery and are unresponsive to optimal medical and
cardiac resynchronization therapy (CRT). Carillon™ is a percutaneous mitral annuloplasty
system, and its effect on the pre-implanted pacemaker lead in coronary sinus (CS) causes
security concems. There are insufficient data regarding the implementation efficacy of the
Carillon system as a first-step treatment method in patients with FMR, who are suitable
for percutaneous mitral annuloplasty and have CRT indications. This paper presents the
application of CRT to a patient that previously underwent annuloplasty with Carillon system.

CASE REPORT

A 72-year-old female with hypertension, chronic obstructive pulmonary disease, ischemic
heart failure, and severe FMR was referred to our clinic. An electrocardiogram revealed left Correspondence
bundle branch block. Left ventricular dilatation, systolic dysfunction (EF= 35%), and severe

FMR were confirmed by echocardiography. LVD was highly visible in electrocardiography. Tolga Cimen

E-mail: drtolgacim@hotmail.com

Coronary angiography revealed no significant stenosis. Because of a high surgical risk (Society Submitted: 16.03.2016
of Thoracic Surgeons score= 10.5%) and annular dilatation as the possible mechanism of MR, Accepted: 08.04.2016
percutaneous annuloplasty was performed in the patient. The patient underwent percutaneous © Copyright 2018 by Kosuyolu Heart Journal.
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of MR and no change in EF as observed on echocardiography.
Six months after Carillon™ device implantation, patient was still
symptomatic [New York Heart Association (NYHA) Class II-111].
We decided on the implantation of an implantable cardioverter-
defibrillator device with CRT function. CS catheterization was
easily accomplished owing to the visibility of proximal anchor
of Carillon™ device (Figure 1). After the CS angiography, the
lateral branch was detected, and the left ventricular lead was
implanted in this branch. A second CS catheterization was
performed because of instability, and it was fixed with a coronary
stent (Figure 2). After this procedure, the echocardiography
revealed an increased left ventricle EF. Degree of MR was
considered to be mild (Figure 3). During the 6-month follow-up
period, the patient’s functional capacity recessed to NYHA class
I-11.

Figure 2. Coronary stent was introduced beside the lead into the side
branch.

Figure 3. Follow-up monitoring using 4-chamber transthoracic echocardi-
ography in which color Doppler ultrasound shows mild-to-moderate mitral
regurgitation.

DISCUSSION

The prognosis of patients with FMR is poor. Even the
slightest degree of FMR can impact the survival of patients
with LV dysfunction with or without coronary artery disease'""
Besides its positive effects on the ventricular geometry in the long
run, CRT corrects dyssynchrony in the sub-valvular structure as
well®. Current guidelines recommend an operative intervention
for FMR only after optimal medical therapy (including CRT, if
indicated)®. Because of the presence of a CS lead remains as an
exclusion criterion for Carillon™ device implantation, patients
have to undergo mitral annuloplasty before CRT. Even though
there are cases in which this strategy has synergistic benefits,
there are no data solely comparable to device implantation in
CRT. Although there was a decreased MR after Carillon™
procedure in our case, the response to CRT was much more
remarkable both clinically and echocardiographically™®.

The efficacy of percutaneous mitral contour device as the
first-step treatment approach is unknown in cases with CRT
indication and apparent LVD. Future clinical trials are warranted.
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An Unexpected Cause of Hepatotoxicity and
Myopathy in A Patient with Coronary Artery
Disease: It Is Not Statin
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ABSTRACT

Sertraline is a selective serotonin reuptake inhibitor; it is safe and effective for treating depression in patients
with coronary artery disease. Although nausea, diarrhea, and dyspepsia are common adverse effects, less
frequent reactions such as maculopathy, hepatotoxicity, and rhabdomyolysis have also been reported. In
patients receiving multiple drugs for co-morbid conditions (heart failure, coronary artery disease, etc.), these
side effects can be underdiagnosed. Here, we present a patient with coronary artery disease and elevated
liver function tests and skeletal muscle enzymes who had multiple admissions and prolonged follow-ups in
the emergency room because of elevated creatine kinase and creatine kinase-MB levels, which delayed his
appropriate management including discontinuation of sertraline instead of statin.

Key Words: Coronary artery disease; hepatotoxicity; myopathy; sertraline

Koroner Arter Hastaligi Olan Bir Hastada Beklenmedik Bir Hepatotoksisite ve
Miyopati Nedeni: Statin Degil

OZET

Sertralin koroner arter hastaligina eslik eden depresyon durumlarinda etkinligini ve giivenirliligini kanitlamig
bir selektif serotonin geri alim inhibitoriidiir. Sik goriilen yan etkileri yaninda (bulanti, ishal, dispepsi) daha
nadir goriilen (makiilopati, hepatotoksisite, rabdomiyoliz) gibi yan etkileri de bildirilmistir. Coklu ila¢ kulla-
niminin sik oldugu hastalarda (kalp yetersizligi, koroner arter hastalig1 gibi) depresyon tedavisinde sertralin
kullanimina bagl yan etkiler gbzden kagabilmektedir. Biz karaciger fonksiyon testleri ve kas enzimleri yiik-
selmig bir koroner arter hastasinda sertralinin; statinlerden sonra etyolojik ajan olarak degerlendirildigi ve bu
stirede kreatinin kinaz, kreatinin kinaz-MB yiiksekligi nedeniyle uzamis acil servis takipleri olan bir olguyu
sunuyoruz.

Anahtar Kelimeler: Koroner arter hastalii; hepatotoksisite; miyopati, sertralin

CASE REPORT

A 46-year-old male patient with complaints of chest pain and fatigue was admitted to our
outpatient clinic. His medical history was unremarkable except for primary stenting in the
right coronary artery for inferior myocardial infarction in January 2014. He was prescribed
clopidogrel (75 mg), metoprolol (50 mg), ramipril (5 mg), acetylsalicylic acid (100 mg),
and atorvastatin (20 mg) therapy. The patient suffered symptoms related to anxiety disorders
(fear of death, sense of refractory chest pain, and multiple hospital admissions) after acute
coronary syndrome (ACS); thus, control angiography had been performed, which revealed
stent patency. A consultant psychiatrist prescribed sertraline (50 mg once a day), which was
later increased to 100 mg once a day. Although most of his symptoms related to anxiety
disorder had improved significantly with sertraline treatment, his visits to the emergency room

] ) 3 ; i ) ’ Correspondence
for chest pain persisted. Detection of elevated creatine kinase (CK) and creatine kinase-MB
(CK-MB) levels at his multiple visits led to prolonged and repeated cardiac troponin follow- Gamze Babiir Giiler
ups, which were all negative. Prolonged ER follow-ups for serial testing gave rise to increased E-mail: gamzebabur@hotmail.com
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anxiety. Meanwhile, his fatigue persisted. On admission to our clinic, his laboratory findings
Accepted: 12.04.2016

were as follows: CK [733.2 U/L (range, 24-170 U/L)], lactate dehydrogenase [LDH; 546 YR T — T —
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U/L (range, 225-450 U/L)], aspartate aminotransferase [AST; 93.6 U/L (range, 0-35 U/L)], Availible onine at.

alanine transaminase [ALT; 168.1 U/L (range, 0-45 U/L)], gamma-glutamyltranspeptidase wwwkosuyoluheartjournal com
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[GGT; 63.6 U/L (range, 0-55 U/L)]. His medical history did not
include any abnormalities (history of hepatitis, active infection,
or vigorous exercise) potentially associated with those high
levels. Thereafter, his statin dose decreased by half-dose. A
follow-up visit six weeks later revealed insignificant decreases
in laboratory tested levels as follows: CK [720 U/L (U/L 0-200
U/L)], CK-MB [32 U/L (range, 0-25 U/L)], AST [50 U/L (range,
0-40 U/L)], ALT [77 U/L (range, 0-50 U/L)], LDH [(356 U/L
(range, 0-225 U/L)], GGT [51 U/L (range, 0-61 U/L)]; thus, liver
ultrasound exam, serological markers for hepatitis, prothrombin
time, and bilirubin tests were evaluated, and no abnormality
was detected. The patient was subsequently consulted with
psychiatry, and sertraline was replaced with a selective serotonin
reuptake inhibitor (SSRI) excreted via the kidney. His liver tests
performed eight weeks later were within the normal ranges: AST
[40 U/L (range, 0-40 U/L)], ALT [0-31 U/L (range, 7-49 U/L)],
GGT [26 U/L (range, 10-71 U/L), as well as his CK [174 U/L
(range, 20-190 U/L)] and CK-MB [0-30 U/L (range, 0-25 U/L)]
levels. Statin therapy was re-initiated, and his liver function tests
were not elevated.

DISCUSSION

SSRIs are widely prescribed agents for treatment of
depression caused by cardiovascular side effects (tachycardia
and orthostatic hypotension) less common than old-generation
tricyclic antidepressants'". Sertraline, a popular member of this
group, was shown to be safe and effective for treating depression
in patients with heart disease”. SADHART (Sertraline
antidepressant heart attack randomized trial) compared sertraline
and placebo in patients diagnosed with depression within 30
days after ACS and demonstrated that sertraline was a safe and
well-tolerated agent™. Although growing numbers of evidence
confirmed the safety of sertraline, the number and variety of
reported adverse effects continue to increase. In this report, we
aimed to show that sertraline therapy induced hepatotoxicity
and myositis in a patient with coronary artery disease whose
appropriate diagnosis and treatment were delayed because of
concurrent statin therapy.

Multi-drug use is common in patients with heart diseases
because of comorbidities; thus, concerns for drug interaction and
safety ensue in this patient population. In an in vitro study, it
was demonstrated that sertraline is metabolized as cytochrome
isoforms by multiple enzymes®. Sertraline has mild effects
on inhibition of CYP isoenzymes; thus, it is associated with
uncommon drug-drug interactions®. To our knowledge, there
is no data about the additive effect of sertraline and statin use
with regard to liver and muscle toxicity. However, it is likely to
occur when dominant hepatic metabolism for both these drugs
are taken into account. In our patient, although statin therapy was
interrupted, transaminase levels remained elevated with a mild
decrease.

The most commonly observed adverse events associated
with the use of sertraline were nausea, diarrhea/loose stools

and dyspepsia, male sexual dysfunction (mainly delayed
ejaculation), insomnia and somnolence, tremor, increased
sweating and dry mouth, and dizziness in product information®.
Incidence of asymptomatic increases in serum transaminases
with sertraline use was 0.5%; meanwhile, acute fatal hepatitis
related to sertraline use had been reported in literature®”.
Hepatotoxic effects of sertraline comprise complex mechanisms;
however, the most attributed ones include apoptosis induced by
prolonged endoplasmic reticulum stress and apoptosis mediated
by mitogen-activated protein kinase signaling pathways®?. It is
not surprising to see hepatotoxic effects of a drug that is highly
metabolized by the liver; however, the underlying mechanism
for skeletal muscle injury remains yet to be elucidated.
Rhabdomyolysis in a 71-year-old patient with dementia was
claimed to be induced by vasoconstriction/vasospasm associated
with sertraline and comorbidities as an underlying cause of
muscle ischemia?,

CONCLUSION

Mechanisms for liver and muscle toxicity associated with
sertraline use continue to be unclear. When considering the co-
existence of coronary artery disease and psychiatric disorders,
it would be wise to emphasize that a combination of statin and
sertraline seems to be an issue, which both cardiologists and
psychiatrists need to be cautious about. We suggest keeping in
mind the risk of hepatotoxicity and myositis associated with
sertraline use in this specific but common patient population.
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Sandwich Stenting Technique Successfully
Performed for Acute Carotid Artery Stent
Thrombosis: A Case Report
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ABSTRACT

Even though acute carotid stent thrombosis is a rare complication of carotid artery stenting (CAS), it can
cause fatal thromboembolic events. There are limited numbers of techniques that can be applied during such
emergencies. In this study, we report a case in which the sandwich technique was successfully performed in
the acute in-stent thrombosis. Conclusively, in-procedural in-stent thrombosis following CAS must be rapidly
evaluated and treated, allowing the efficient prevention of catastrophic events. Thus, sandwich stent technique
is a rapid and efficient method for treating acute in-stent thrombosis.

Key Words: Carotid stenting; in-stent thrombosis; complications; sandwich technique
Akut Karotis Stent Trombozunda Basarih Sandvi¢ Teknigi Olgusu
OZET

Akut karotis arter stent (KAS) trombozu nadir bir komplikasyon olmasina ragmen fatal tromboembolik olay-
lara neden olabilir. Akut olaylarda uygulanabilecek sinirh sayida teknik olmakla birlikte bu olgu bildirimizde
akut KAS trombozunda bagarili bir sekilde uygulanan “sandvig¢ stent teknigini” sunmaktay1z. Prosediirel akut
KAS trombozu hizl ve etkin bir sekilde degerlendirilerek tedavi edilmesi gereken bir durumdur. Bu olgumuz-
da kullandigimiz teknik boyle katastrofik durumlarla basetmede hizli ve giivenli alternatif bir yontem olarak
kullanilabilir.

Anahtar Kelimeler: Karotis stentleme; instent tromboz; komplikasyon; sandvig teknigi

INTRODUCTION

Even though acute carotid artery stent thrombosis is a rare complication of carotid
artery stenting (CAS), it can lead to fatal thromboembolic events'". In such cases, rapid
intervention should be performed to limit cell death following cerebral ischemia. Herein, we
present a case of percutaneous mechanical thrombectomy that was successfully performed
using the sandwich technique for treating acute carotid stent thrombosis.

CASE REPORT

A 65-year-old diabetic male patient was admitted to our hospital with a complaint of
recent transient ischemic attack (TIA) involving the left internal carotid artery (LICA). He
was diagnosed with the bilateral internal carotid stenosis (90% on the left and 75% on the
right) (Figure 1A). The patient was under Acetylsalicylic acid (100 mg) + Clopidogrel (75 mg)
treatment that was initiated 30 days ago and he was examined in the laboratory. The patient was
evaluated in the laboratory on day 32 of the TIA for CAS. Extracranial lesions were observed and
intracranial carotid angiography was performed. The patient was administered unfractionated
heparin and his ACT was measured between 250 and 350. We implanted an 8/6/30-mm self-

expanding closed-cell nitinol stent [TheProtégé/SpiderFx (ev3 Endovascular Inc., Plymouth, Correspondence
Minnesota)] under Angio Guard (Cordis Corp., Miami, FL) protection. Furthermore, post- Abdullah icli

dilation was performed with the stent together with Omnipass 5/20-mm balloon (Cordis E-mail: abdullahicli@yahoo.com
Corporation, Warren, NJ). In the control angiogram, instant massive thrombus image was Submitted: 09.06.2016
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observed (Figure 1B-E; insent massive thrombus can be seen in the control angiogram).
. . . . © Copyright 2018 by Kosuyolu Heart Journal.
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www.kosuyoluheartjournal.com



80 Kosuyolu Heart J 2018;21(1):79-81 @

Sandwich Stenting Technique Successfully Performed for Acute CAS Thrombosis

Figure 1. Angiographic images of procedures which were performed to solve the left carotid artery stenosis can be seen. (A) The left carotid internal
artery stenosis can be observed prior to intervention. (B) The first closed-cell self-expandable stenting. (C) In-stent acute massive thrombus after stent
implantation. (D) Aspiration catheter application to in-stent intensive thrombosis. (E) Persistent intense thrombus was observed upon thrombus aspiration.
(F) Placing a second closed-cell self-expandable stent in-stent “sandwich technique.” (G) Post-dilation. (H) Patency and flow were observed upon a suc-
cessfully performed sandwich technique.

unstable. He was immediately intubated and hemodynamic
support was initiated. The ACT was measured again and
was noted to be 265. Next, additional 5000 U unfractionated
heparin was intravenously administered to the patient. Shortly
after, postdilatation was performed using a 4 x 20 mm balloon
(Guidant Corp., Indianapolis, IN). However, insent thrombus
was persistent. Thus, we primarily performed a percutaneous
aspiration of thrombus (Export; Medtronics, Mineapolis, MN,
USA) but it was observed that the thrombus was not dissolved.
The desired flow and patency were not ensured. Upon this,
additional in-stent implantation was performed using the
sandwich technique to limit the thrombus between two stents
(F;G). Post-procedural control angiogram showed that there
was a recanalization of the LICA. In addition, complete clot
dissolution, desired flow, and patency were observed in the end
of the procedure (H). Meanwhile, the distal vessel patency was
shown by performing intracranial angiography. Furthermore,
intense yellow debris and fresh thrombus were observed in
the filter basket in the distal protection device. The patient was
consulted in Neurology clinics after the intervention. There was
no neurological deficit upon intervention even though small
bright lesions were observed in the left cerebellar hemisphere on
diffusion-weighted MRI. We discharged the patient seven days
later. The dual antiplatelet treatment of the patients was planned
for 6 months. A patency was observed in the stent on carotid CT
angiography, which was performed after 6 months (Figure 2).

DISCUSSION

In this study, we reported the 6-month follow-up recordings
of the 65-year-old male patient who had an acute carotid stent
thrombosis. The following conditions can increase the risk of
thrombogenicity while performing CAS procedures: antiplatelet
monotherapy, antiplatelet resistance, early discontinuation
of treatment, thrombocythemia, diabetes mellitus, heparin
resistance, vessel dissection, severe plaque protrusion, stent
under expansion, and stent fracture®. The aspirin/clopidogrel
resistance was not included for study in this case report because
the rapid clinical and hemodynamic recovery was considered
to be achieved by placing the thrombus/plaque/tissue prolapse
or protrusion between two stents using the sandwich technique.
Furthermore, no new clinical event was noted in the follow-ups
of the patient during the 6 months of dual antiplatelet treatment.
Meanwhile, stent patency was observed via CT imaging after 6
months. Furthermore, there is also the presence of procedural risks,
such as the guiding catheter which cannot be frequently rinsed
with flushing due to heparin production. Furthermore, expiry
date issues and thus thrombus can also be formed®. According to
the literature, emergent treatment procedures of the acute carotid
thrombosis after CAS can be as follows: removing the thrombus
by open surgery and performing thromboendarterectomy,
thrombolysis or facilitated thrombolysis can be ensured with the
rescue use of glycoprotein IIb/Illa receptor inhibitors (GPIs),
postdilatation can be performed using distal in-stent protection
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Figure 2. After 6 months, stent patency was still present according to the control CT angiogram.

filter during the percutaneous transluminal angioplastyor
additional stent can be implanted together with the intravenous
administration of recombinant tissue plasminogen activator®>7.
The tPA was not preferred because of the low body weight (54
kg) and HASBLED score was 4. In this case, stent-filling defect
is referred to as “image” and we believe that the thrombus occurs
together with plaque/tissue prolapsed or protrusion because the
clinical outcome of the patient was prominently improved and
there was no thrombus in the intracranial angiogram. It has
already been reported that the stent used in the intervention can
lead to such complications. Upon implantation, the stent can
increase the protrusion risk due to the “free cell area”®. This
risk is lower when closed-cell stents are used compared with
the use of open cell stents. Upon this catastrophic event, we
primarily performed thrombus aspiration using a catheter and
thrombus retrieval was partially achieved. However, we could
not achieve thrombus dissolution. Therefore, we aimed to limit
the thrombus between the two stents using a secondary closed-
cell stent instead of an emergency surgery or thrombolytic
therapy. The sandwich technique can be successfully used in the
deployment of consecutive closed-cell self-expandable stents.
The sandwich technique is reportedly being used in peripheral
artery interventions and in coping with carotid artery stent
thrombosis”*. The procedure was successfully performed as an
alternative treatment without causing complications.

In conclusion, in-procedural in-stent thrombosis following
CAS must be rapidly evaluated and treated for the efficient
prevention of catastrophic events. Percutaneous mechanical

thrombectomy which can be performed using the sandwich
technique is a useful tool in the treatment of acute in-stent
thrombosis after CAS.
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A Rarely Seen Type-I Kounis Syndrome Caused
By Tetanus Vaccine

Harun Kundi, Murat Gok, Emrullah Kiziltun¢, Mustafa Cetin
Ankara Numune Training and Research Hospital, Clinic of Cardiology, Ankara, Turkey

ABSTRACT

The pathogenesis mechanism of Kounis syndrome is defined by mast-cell degranulation that has been
amplified to induce acute myocardial infarction in susceptible individuals. Here, we report a case of Kounis
syndrome presented with acute coronary syndrome after a tetanus vaccine. In addition, all possible other
etiologies, especially ischemia, were excluded.

Key Words: Allergic myocardial infarction; Kounis syndrome; tetanus vaccine
Oldukca Nadir Goriilen Tetanoz Asisimin Neden Oldugu Tip 1 Kounis Sendromu
OZET

Patolojik mekanizmasi mast hiicrelerinin degraniilasyonuna bagli hassas kisilerde goriilen akut miyokardiyal
enfarktiisii Kounis sendromu olarak tanimlanir. Biz burada tetanoz asis1 sonrasi akut koroner sendrom ile
bagvuran bir Kounis sendromu bildirdik. Ek olarak, tiim olas1 sebepler 6zellikle de iskemi diglandi.

Anahtar Kelimeler: Allerjik kalp krizi; Kounis sendromu; tetanoz agisi

INTRODUCTION

Acute coronary syndrome accompanied by activation of mast cells induced by
hypersensitivity or allergic and anaphylactic or anaphylactoid reactions has not frequently
been reported. First, Kounis explained it as “hypersensitive angina syndrome” advancing
to “allergic myocardial infarction.” Hence, it was referred to as “Kounis syndrome”
recently!?. In this case, we report a patient who developed Kounis syndrome following
an allergic reaction to a tetanus vaccine. We also describe clinical implications and possible
pathophysiological mechanisms involved.

CASE REPORT

A 35-year-old man was admitted to our hospital’s emergency department with typical chest
pain and moderate pruritic skin rashes. His symptoms had begun roughly half an hour after
ingesting a tetanus vaccine for a minor injury. He was admitted to our department for a period of
45 minutes after the onset of the tetanus vaccine’s side effects. Furthermore, he displayed none
of the risk factors for coronary artery disease. After the confirmation, his electrocardiogram
demonstrated ST elevations in leads d-II, d-III, and aVF and reciprocal changes in anterior
leads (V 1-4) reflecting inferior myocardial infarction (Figure 1A). Subsequently, the patient
was taken to our coronary angiography unit. The patient was given 300 ug intravenous glycerol
trinitrate for chest pain before the coronary angiography. His chest pain was resolved after the
administration of glycerol trinitrate. However, the left and right selective coronary angiography
was normal (Figure 2A .B). Next, the patient was taken to the hospital’s coronary care unit, Correspondence
and his electrocardiogram was normal (Figure 1B). Despite this, Troponin-I level was 27 ng/

mL (reference esteem: 0.015 ng/mL) and peak creatine kinase-MB fraction was 107 U/L at the Harun Kundi
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peak of his subsequent period, individually. In addition, a moderate increase in leukocyte count Submitted: 30.06.2016
(154 x 10°/uL) and eosinophils (4.9%) was also observed. The immunoglobulin-E level was Accepted: 09.11.2016
significantly higher (180 mg/L) (reference esteem: 150 mg/L). According to these results, the © Copyright 2018 by Kosuyolu Heart Journal.
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Figure 1. (A) Electrocardiogram demonstrating ST elevations in leads d-II, d-III, and aVF and reciprocal changes in anterior leads (V 1-4), (B) Normal
electrocardiogram.

Figure 2. Normal coronary arteries, (A) Left selective coronary angiography, (B) Right selective coronary angiography.
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diagnosis was an allergic reaction as the chest pain had started
immediately after administration of a tetanus vaccine. Therefore,
the patient was treated with an oral antihistamine therapy as
a measure against allergic reactions. Finally, the patient was
discharged on the fourth day of admission.

DISCUSSION

To the best of our understanding, this seems to be a very
rarely encountered case of Kounis syndrome induced by a tetanus
vaccine in literature. Kounis syndrome, also known as allergic
myocardial infarction, can be classified into three types. In the
first category, patients display coronary vasospasms actuated
by mediators of allergic reaction, for example, histamine,
thromboxane, and leukotrienes without the availability of risk
factors that cause atherosclerosis or coronary artery syndrome.
In the second type, an acute coronary disorder arises because
of coronary vasospasms, plaque disintegration, or rupture of
plaque incited by these arbiters in patients with atherosclerotic
coronary artery syndrome. It is also a fact that thrombus
material contains eosinophils and mast cells extracted from
several patients who suffer from stent thrombosis after stent
implantation with medication discharge that makes it imperative
to consider excessive hypersensitivity responses in these patients
individually. Moreover, this circumstance is known as a type-
III variation of Kounis Syndrome(3'5>. Therefore, based on these
findings, our case was diagnosed as type-I Kounis syndrome.
Increased degranulation of mast cells that induces coronary
artery spasm, as well as myocardial infarction, is defined as the
primary pathophysiological mechanism of Kounis syndrome.
The degranulation of mast cells, particularly, can have an
effect on patients more vulnerable to coronary artery spasms.
On the contrary, during mast-cell degranulation, the levels
of a few vasoactive molecules such as leukotrienes, serotonin
and histamines, and collagen-degrading compounds, such as
neutral proteases, are elevated in the peripheral circulation.
All these mediators can cause a vasospasm in the coronary
arteries. In addition, the platelets that trigger thrombosis are
activated by histamine. This mediator can also contribute to
the progression of acute coronary syndrome by initiation and
provocation of plaque erosion, rupture, or coronary vasospasm

67) In this case, the patient’s coronary arteries were completely
normal, and a coronary vasospasm could be the reason for the
release of mediators owing to the tetanus vaccine. The primary
cardiovascular effects of coronary vasoconstriction are plaque
erosion, thrombocyte activation, dysrhythmia development,
which are induced by various mechanisms and increments in the
synthesis of tissue factors®. However, a patient suffering from
Kounis syndrome, in addition to appropriate acute coronary
syndrome management needs the determination of specific IgE
antibodies, eosinophilia, serum histamine, and complement
proteins for the identification of this disease®. Moreover,
eosinophil, total IgE, and leukocyte levels were elevated in our
patient. It can be concluded that the tetanus vaccine could be
one of the core reasons for acute coronary syndrome. Clinical
findings and laboratory tests might provide a suggestion that
Kounis syndrome should be taken into consideration during the
diagnosis of acute coronary syndromes. This case demonstrates
the importance of clinical knowledge of acute coronary
syndromes. Physicians need to be aware of this effect and take
note of it in the diagnosis of myocardial infarction.
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A Rare Coronary Artery Anomaly:
Type-4 Dual LAD

Nadir Bir Koroner Arter Anomalisi Tip 4 Dual LAD
Veysel Oktay, Ebru Serin, Ahmet Yildiz

Istanbul University Cardiology Institute, Department of Cardiology, Istanbul, Turkey

A 66-year old woman with a history of hypertension was admitted to our hospital with a
complaint of exercise-induced chest pain. Physical examination and electrocardiogram were
unremarkable. Transthoracic echocardiography was normal with a 60% left ventricular ejection
fraction. The result of exercise-stress test was positive in terms of ischemia. To rule out coronary
artery disease, we performed coronary angiography (CAG) (Figure 1). Left CAG revealed
a short left-anterior descending (LAD) artery arising from the left coronary sinus and the
circumflex (LCX) artery. Rudimentary LAD coursing through the proximal part of the anterior
interventricular sulcus and 30-40% atherosclerotic stenosis was detected in the proximal short
LAD. The LCX was normal. Right CAG revealed a normal right coronary artery (RCA) and
an anomalous long LAD originating from the RCA coursing to the anterior interventricular
sulcus and reached the cardiac apex. To better define the coronary artery anomaly, a computed
tomography (CT) angiography was also performed (Figure 2). According to the classification
of Spindola-Franco, our case was a rare coronary artery anomaly (CAA) known as type-4 dual
LAD. The patient was discharged after the administration of anti-ischemic treatment.

CAA is rarely seen in angiographic series about 0.3%-0.8%". The angiographic evaluation
of CAA is essential for both coronary artery intervention and surgery involving the coronary
arteries. Although CAA is benign in nature and usually asymptomatic, its clinical presentation
in adults may result from myocardial ischemia manifesting as angina, syncope, arrthythmias,
and even sudden cardiac death®. Dual LAD may be associated with congenital heart disease
as tetralogy of Fallot and complete transposition of the great arteries®. Clinicians should be
aware of coronary artery anomalies to facilitate the diagnosis and manage patients properly.
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Figure 1. Coronary angiography. (A) LAO view reveals the long left anterior descending artery arising
from the right coronary artery. (B) (C) (D) RAO view shows the short left anterior descending artery
arising from the left main coronary artery.

© Copyright 2018 by Kosuyolu Heart Journal.
Available on-line at
www.kosuyoluheartjournal.com
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Figure 2. Multislice computed tomography (MSCT) of coronary arteries.
The short left anterior descending (LAD) from the left main coronary
artery,coursing through the proximal anterior interventricular septum
(right white arrow) and the long LAD artery from the right coronary artery
coursing along the distal anterior interventricular septum (left white arrow).
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Successful Treatment of Acute Leg Ischemia with a
Hybrid Approach

Akut Bacak Iskemisinin Hibrit Yaklasimla Basarih Tedavisi
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A 60-year-old male patient was admitted to our emergency department with left lower
extremity pain. He underwent bilateral femoropopliteal bypass 3 years ago and had smoking
habit and no other disease, except for Type-II diabetes mellitus. He was evaluated using bedside
Doppler ultrasonography, and no flow was observed in the left popliteal artery and its distal
branches. Therefore, the patient was transferred to the catheter laboratory and was found to
have 100% occlusion of the left femoropopliteal graft, femoral artery, and its distal branches,
and an intense thrombus in the contralateral peripheral angiography through the right femoral
artery. Revascularization was not achieved with the percutaneous approach and thrombolytic
therapy. The patient was followed up daily by the orthopedic team and prepared for left lower
extremity amputation. On the 6™ day of follow-up, acute-onset pain developed in the right
lower limb; palpation showed loss of the popliteal artery and distal pulses. The thrombus
developed secondary to the arterial sheath in the right femoral artery in the atherosclerotic zone,
and consequently, it was considered to be thromboembolism in the right femoropopliteal graft
and its distal branches. Doppler ultrasonography showed no flow in the anterior and posterior
tibial arteries. Embolectomy was performed by the cardiovascular surgery team. The right
femoropopliteal artery graft was incised proximally. However, inflow was not observed in the
graft incision area. Successful embolectomy was not performed from the proximal anastomosis
region of the graft with the Fogarty catheter. The patient was taken to the catheter laboratory
for right peripheral angiography. Retrograde angiography performed through the graft incision
site revealed that the right iliac artery had a total occlusion. Next, a 0.014-inch guiding wire
(Choice 300 cm, Boston Scientific, USA) was pushed forward into the abdominal aorta through
a retrograde approach from the graft incision site. After determining that the guide wire was in
the arterial lumen by the catheter injection, successive dilatations were performed using a 4.0
x 150-mm balloon (Coyote, Boston Scientific, USA) (Figure 1A). It was seen that the inflow
of the graft improved after angioplasty. Thrombectomy was performed to the distal of the
graft by passing a Fogarty catheter (Edwards Lifesciences Corp., CA, USA) under fluoroscopy
(Figure 1B,C). After thrombectomy, the graft incision area was repaired by suturing. During
the follow-up of the patient, the symptoms of the right lower limb were regressed, the legs
returned to normal from the cyanotic color, and leg temperature increased by palpation (Figure
1D). Control Doppler ultrasonography also showed triphasic flow in arterial traces.

Acute limb ischemia is a cardiovascular disorder that may begin with sudden arterial
occlusion, have catastrophic consequences, and result in limb amputation in 10%-15%

patients". The prevalence of peripheral arterial disease, which usually develops on the basis Correspondence
of atherosclerosis increases with age @, Hybrid revascularization, i.e., endovascular treatment Ahmet Giiner
and open surgery in combination, can be used particularly for reaching the occluded arterial . )
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segment in patients not having an alternative intervention site ”*”. In this case, we successfully Submitted: 10.08.2017
treated the native artery and graft thrombo-occlusion, which caused acute leg ischemia, by Accepted: 11.10.2017
revascularizing with the hybrid approach. © Copyright 2018 by Kosuyolu Heart Journal.
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Figure 1. (A) A 4.0 x 150-mm peripheral balloon (yellow arrowhead) can be seen extending from the right external iliac artery to the main iliac artery.
(B) A Fogarty catheter (black star) and removed thromboses can be noted (white arrow head). (C) Total fresh thrombus removed with the Fogarty catheter
(white arrowheads). (D) The patient’s leg on which the successful embolectomy was performed (white star) and the leg prepared for amputation (black star).
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Preventing Mechanical Complications of
Median Sternotomy Using Venous Cannula Line

Venoz Kaniil Hatt1 Kullanilarak Medyan Sternotominin
Mekanik Komplikasyonlarinin Engellenmesi
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Mechanical complications of median sternotomy, such as sternal dehiscence, fracture, and
mediastinitis, may cause significant morbidity and mortality in patients who undergo cardiac
surgery. These complications can lead to prolonged hospitalization and sometimes require
surgical sternum revision'”. In high-risk patients, such as those with chronic obstructive lung
disease, morbid obesity (BMI > 30), chronic renal failure, diabetes mellitus, chronic steroid
use, reoperative surgery, older age, off midline sternotomy, and osteoporosis, complications
of sternotomy may occur more frequently. Although stainless steel wire closure remains the
standard technique for stabilizing the sternum after sternotomy, many different and novel
techniques or devices and corsets have been utilized to reinforce sternum stabilization!®. All
these techniques are used at the end of the surgery or during the postoperative period. However,
our simple method aims to protect the sternum during the surgery, thereby reducing the rate of
complications.

Technique

After median sternotomy, the sternal bone is first examined to assess whether sternotomy is in
the midline or off the midline. The structure of the bone is also evaluated for the presence of
fragility or inadvertent fractures. Then, a piece of large venous cannula line of sufficient length
is divided into two equal pieces. Each piece is longitudinally cut to form two elastic and soft
covers to fit the free sternal edges (Figure 1A,B). Initially, the free edges of the sternum are
covered with sterile clothes or gauze, followed by placing the pieces of previously prepared
venous cannula line on the clothes (Figure 2). Finally, a sternum retractor is placed to open the
mediastinum, and the pieces of venous cannula line remain between the retractor and sternal
edges (Figure 3).

Discussion

Postoperative sternal dehiscence with or without mediastinitis is a serious complication of
cardiac surgery, which may lead to considerable disability. New tools or corsets are usually
aimed at preventing sternal separation after surgery, but they cannot prevent sternal fracture,
smash, damage, or costochondral fractures, which may be created by sternal retractor, during
the surgery. Using cannula lines, we believe that the pressure on the free edges of the sternum
due to the retractor may be equally distributed along the entire edge of the sternum. Thus,
when the mediastinum is opened, the separation of the sternum becomes easier and safer,
and the rate of occurrence of fractures may be minimized. Moreover, the technique also
increases the success rate of sternal reconstruction using stainless steel wires or other new
tools because of decreased sternal damage during surgery. This may also decrease the use
of newly developed sternal constructing tools, which may in turn decrease the cost. Indeed,
one of the main advantages of this technique is the very low cost without the need of extra

tools. The venous cannula lines of the cardiopulmonary bypass tube system can be used in all Correspondence

open cardiac surgeries, and an appropriate length of the line can be easily cut out. This line is

large, soft, elastic and sufficiently thick to form a protective cushion between the sternum and Kamil Boyacioglu
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Figure 1 (A) Venous cannula line. (B) Two equal venous cannula lines
which are longitudinally cut.

Figure 3. The venous cannula lines are between the sternum retractor and
free edges of the sternum.
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Transkateter Aort Kapak Implantasyonuna (TAVI)
Anestezi Yaklasimi

Anesthetist Approach to Transcatheter Aortic Valve
Implantation (TAVI)

Hiilya Yilmaz Ak
Istanbul University Cardiology Institute, Department of Anesthesiology and Intensive Care, Istanbul, Turkey

Aort stenozu en sik goriilen kalp kapak hastaligidir ve cerrahi aort kapak replasmani ile
tedavi edilir. Transkateter aort kapak implantasyonu (TAVI) son yillarda cerrahi aort kapak
replasmanina alternatif olarak ortaya ¢ikmig ve ciddi aort stenozu olan inoperable veya yiiksek
cerrahi riskli hastalarin tedavisinde temel dayanak olmusgtur (Resim 1A,B).

Hasta islem oncesi kardiyoloji, anesteziyoloji ve kalp damar cerrahisi ekipleri ile birlikte
degerlendirilmelidir. Bu iglemi olacak hastalarin ¢ogu yash ya da komorbiditesi yiiksek
hastalardir. Bu hasta grubu American Society of Anesthesiology (ASA) 3-4 olarak kabul edilirler.
Anestezist hastay1 ayrintili degerlendirmeli, olas1 komplikasyonlara karst hazirlikli olmalidir.
Islem oncesi en az 2 iinite eritrosit siispansiyonu hazir bulundurulmalidir. Ayrica cerrahi ekip,
perfiizyonist ve ameliyathane odast olasi cerrahi miidahale i¢in hazir bekletilmelidir.

Antitrombosit tedavi ile ilgili spesifik klavuzlar hala TAVI i¢in mevcut olmamakla birlikte
yaygin uygulama iglem 6ncesi 300 mg aspirin ve 300 mg klopidogrel uygulanmasi seklindedir.
Islem sirasinda 5000 U heparin uygulanir ve ACT > 250 olmasi beklenir. Postoperatif dénemde
75 mg-100 mg aspirin ve 75 mg klopidogrel giinliik dozu devam ettirilir. Bobrek yetmezliginin
oniine gecmek icin bir giin oncesi kristalloidler ile hidrasyon saglanmalidir. Antihipertansif
ilaclar islem giiniine kadar devam ettirilmelidir.

Hasta monitorizasyonunda 5 elektrotlu EKG, pulse oksimetre, hasta sicaklig1, kapnografi,
mesane sonda kateteri ile saatlik idrar takibi, radiyal arter kateterizasyonu ile invaziv kan
basinci izlemi, aralikli kan gazi takibi, harici defibrilator pedleri, gerekirse santral venoz
kateter takilmasi Onerilir.

TAVI icgin anestezi teknifi secimi yapilacak iglemin ozelli§ine, hastanin mevcut
hastaliklarina, ekibin islemdeki tecriibesine bagli olarak degisebilir. Genel anestezi uygulamasi
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Resim 1(A,B). Kateter laboratuvarinda transkateter aort kapak implantasyonu (TAVI) islemi. (A) Kapak aort © Telif Hakki 2018 Koguyolu Heart Journal.
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solunum kontrolii, hasta hareketsizligi, hemodinamik stabilite,
transozefageal ekokardiyografi (TEE) kullanimina olanak
saglama, prosediirel komplikasyonlarin yonetimini kolaylagtirma
ve arteriyel girisim yerlerinde cerrahi gereksinim durumunda
avantajlidir. Bununla birlikte genel anestezi uygulamasi, islemi
gerceklestirecek olan ekibin 6grenme egrisi ile yakindan
iligkilidir. Ekibin tecriibesi arttik¢a lokal anestezi ve sedasyon
kombinasyonu tercihi 6n plana c¢ikmaktadir. Lokal anestezi
ve sedasyon kombinasyonu norolojik komplikasyonlarin
erken tespiti, kisa iglem siiresi, derlenmenin hizli olmasi,
postoperatif bakim gereksinimini azaltmasi gibi avantajlara
sahiptir’". Prosediiriin invazivitesi ve stabil bir hemodinaminin
elde edilmesinin zor olmasi, sedasyonun baglica kisitliklaridir.
Anestezi tercihi olarak lokal anestezi ve sedasyon kullanilsa
da anestezist her an genel anestezi vermeye hazir olmalidir.
Mukherjee ve arkadaslarmin®. TAVI hastalarinda torakal
epidural anestezi uygulamasi alternatif anestezi teknikleri
sunmaktadir. Fakat bu teknik postoperatif devam eden
antitrombosit ilaclar nedeniyle tehlikeli bulunmaktadir.

Genel anestezi uygulamasinda anestezik ajan secimi
degisebilir. Indiiksiyonda genellikle midazolam, fentanyl,
ketamin, etomidat, propofol kullanilir. Propofol disindakiler
kan basinci ve kalp hizinda klinik olarak 6nemli diisiise sebep
olmayan nispeten kardiyak stabil ajanlardir. Kas gevsetici olarakta
rokuronyum tercih edilir. Bazen anestezi indiiksiyonunda inotrop
veya vazopressor destegi gerekebilir. Bu sebeple noradrenalin
infiizyonu uygulamaya hazir halde bulunmalidir.

Lokal anestezi kardiyolog tarafindan iki kasik bdolgesine
%2’lik lidokain (maksimum 4 mg/kg) enjeksiyonu ile
gerceklestirilir. Sedasyon genelde birkag ilacin kombinasyonuyla
yapilir. Midazolam, propofol, fentanil ya da remifentanilin hedef

kontrollii uygulamasmi igerir. flaglarin dozaj ve uygulama hizi
yas, kilo, ASA fiziksel simiflamasina gore bireysellestirilir ve
titre edilir.

Hemodinamik stabilite TAVI sirasinda anestezik yontemin
ana hedefidir. Yeterli diyastolik doluma izin vermek icin
diisiik kalp hiz1 (50-70 atim/dakika), yiiksek kalp hizina (90
atim/dakika tizeri) tercih edilmeli ve siniis ritmi korunmalidir.
Supraventrikiiler aritmiler ve ventrikiiler ektopi agresif olarak
yonetilmelidir. Hipotansiyon gelismesi durumunda o adrenejik
agonistler tercih edilebilir®.

Anestezist TAVI islemi sirasinda vaskiiler yaralanmalar,
aritmiler, ritim-ileti bloklari, bdbrek yetmezligi, norolojik
komplikasyonlar, kardiyak tamponad, protez malpozisyonu,
embolizasyon ve sol ana koroner arter okliizyonu gibi potansiyel
komlikasyonlara hazirlikl olmalidir®.

Tiim hastalar islem bitiminde koroner ya da kalp damar
cerrahisi yogun bakim {initesine transfer edilmeli ve en az 24
saat gozlem altinda tutulmalidirlar.
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