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by Galenos Publishing House. The journal is using online
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Editorial Policies and Review Process
Publication Policy

Bagcilar Medical Bulletin considers for publication papers in
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- Original researches,
- Brief researches,

- Case reports,

- Reviews,

- Letters to the editor

The journal gives high priority to original studies in publication
because of aiming to add the findings of searches in Turkey to
international scientific knowledge, to share them within the
international science milieu and to constitute the introduction
of Turkish scientists. The review articles to be published in the
journal are authorized by the editor to the relevant authors
working on the subject.

General Principles

Papers that have not been published before or under evaluation
by other publications are accepted for evaluation by the
journal, if approved by each of the author. Publication board
may amend manuscripts upon informed consent of authors.
Editors and redactors are fully empowered to correct mistakes
related to orthography, citation as given in National Library of
Medicine MEDLINE/PubMed Resources.

For quoted texts, tabulated data and graphics from published
papers, author has to obtain permission from the author(s)
or the owner of the publishing rights of the source article and
indicate the allowance in the paper. Author(s) is responsible to
obtain such permissions.

Short presentations that took place in scientific meetings
can be referred if announced in the article. The editor hands
over the formally acceptable papers to at least two national/
international referees for evaluation and gives green light for
publication upon modification by the authors in accordance
to the referees’ claims. Changing the name of an author

(omission, addition or order) in papers submitted to the journal
requires permission of all declared authors. Refused papers and
graphics are not returned to the author.

Author Responsibilities

It is authors’ responsibility to ensure that the article is in
accordance with scientific and ethical standards and rules. And
authorsshould ensure thatsubmitted workis original. Theymust
certify that the manuscript has not previously been published
elsewhere or is not currently being considered for publication
elsewhere, in any language. Applicable copyright laws and
conventions should be followed. Copyright material (e.g.
tables, figures or extensive quotations) should be reproduced
only with appropriate permission and acknowledgement.
Any work or words of other authors, contributors, or sources
should be appropriately credited and referenced. The author(s)
must have contributed to the submitted manuscript and must
declare that they were involved in substantial contributions
to the conception or design of the work; or the acquisition,
analysis, or interpretation of data for the work; drafting the
work or revising it critically for important intellectual content;
final approval of the version to be published; and agreement
to be accountable for all aspects of the work in ensuring that
questions related to the accuracy or integrity of any part of
the work are appropriately investigated and resolved. Those
who do not meet all the above criteria should be named
in the acknowledgements. Fund raising, data collection or
supervision of the research group are not sufficient roles to be
accepted as an author. The order of names in the author list of
an article should be a co-decision and it should be indicated in
the Copyright Transfer Form. The individuals who do not meet
the authorship criteria but contributed to the study should take
place in the acknowledgement section. Individuals providing
technical support, assisting writing, providing a general
support, providing material or financial support are examples
to be indicated in acknowledgement section. Written informed
consent should be taken from the persons whose participations
are indicated in the acknowledgement section.

All authors must disclose all issues concerning financial
relationship, conflict of interest, and competing interest that
may potentially influence the results of the research or scientific
judgment. All financial contributions, supports or sponsorship
of projects must be clearly explained.

When an author discovers a significant error or inaccuracy
in his/her own published paper, it is the author’s obligation
to promptly cooperate with the Editor-in-Chief to provide
retractions or corrections of mistakes. The Author Contribution
Form, indicating the authors’ contribution to the manuscript
and the ICJME Form for Potential Conflicts of Interest should
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Editors are responsible for the contents and overall quality
of the publication. They should publish errata pages or make
corrections when needed. Editor-in-Chief does not allow any
conflicts of interest between the authors, editors and reviewers.
Only he has the full authority to assign a reviewer and is
responsible for final decision for publication of the manuscripts
in Bagcilar Medical Bulletin.

Please review the COPE publication ethics guidelines on
https://publicationethics.org/files/u7141/1999pdf13.pdf
Reviewers evaluate manuscripts based on content without
regard to ethnic origin, gender, sexual orientation, citizenship,
religious belief or political philosophy of the authors. They
should have no conflict of interest with respect to the research,
the authors and/or the research funders. Their judgments
should be objective.

Reviewers should identify the relevant published work that
has not been cited by the authors. They must ensure that all
the information related to submitted manuscripts is kept as
confidential and must report to the Editor-in-Chief if they are
aware of copyright infringement and plagiarism on the author’s
side.

A reviewer who feels unqualified to review the topic of a
manuscript or knows that its prompt review will be impossible
should notify the Editor-in-Chief and excuse himself from the
review process.

The editor informs the reviewers that the manuscripts
are confidential information and that this is a privileged
interaction. The reviewers and editorial board cannot discuss
the manuscripts with other persons. The reviewers are not
allowed to have copies of the manuscripts for personal use and
they cannot share manuscripts with others. Unless the authors
and editor permit, the reviews of referees cannot be published
or disclosed. The anonymity of the referees is important. In
particular situations, the editor may share the review of one
reviewer with other reviewers to clarify a particular point.
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Please review the COPE publication ethics guidelines on: http://
publicationethics.org/files/Peer%20review%20guidelines.pdf

Open Access Statement

This is an open access journal which means that all content is
freely available without charge to the user or his/her institution.
Users are allowed to read, download, copy, distribute, print,
search, or link to the full texts of the articles in this journal
without asking prior permission from the publisher or the
author.

Publication Ethics and Publication Malpractice Statement
Standards and Principles

Bagcilar Medical Bulletin is committed to upholding the highest
standards of publication ethics and observes the following
principles of Publication Ethics and Malpractice Statement
which is based on the recommendations and guidelines for
journal editors developed by the Committee on Publication
Ethics (COPE), Council of Science Editors (CSE), World
Association of Medical Editors (WAME) and the International
Committee of Medical Journal Editors (ICMJE).

All submissions must be original, unpublished (including as
full text in conference proceedings), and not under the review
of any other publication synchronously. Each manuscript is
reviewed by one of the editors and at least two referees under
double-blind peer review process. We reserve the right to use
plagiarism detecting software to screen submitted papers at all
times. We check for plagiary and fraudulent data; falsification
(fabrication or manipulation of research data, tables, or
images) and improper use of humans or animals in research.
All manuscripts not in accordance with these standards will be
removed from the publication. This also contains any possible
malpractice discovered after the publication. In accordance
with the code of conduct we will report any cases of suspected
plagiarism or duplicate publishing.

We follow the COPE Ethics Flowcharts for dealing with cases of
possible scientific misconduct and breach of publication ethics
(http://publicationethics.org/resources/flowcharts )

Human and Animal Rights, Informed Consent, Conflict of
Interest

Bagcilar Medical Bulletin adopts highest ethical and scientific
standards and ensures that it is free of influences regarding
commercial interests. It is authors’ responsibility that the
articles are in accordance with ethical codes of conduct. Bagcilar
Medical Bulletin takes as principle to comply with the ethical
standards of 1975 Helsinki Declaration-Ethical Principles
for Medical Research Involving Human Subjects- revised in
2004-http://www.wma.net/en/30publications/10policies/
b3/index.html and WMA Statement on Animal Use in
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Biomedical Research-revised in 2006 http://www.wma.net/
en/30publications/10policies/al8/

For this reason, regarding the subjects of clinical experiments,
it should be indicated in the submitted manuscripts definitely
that the above mentioned codes of conduct were applied.
Besides approvals, from national or local ethical committees
should be sent together with the papers as well. Manuscripts
thatreport the results of experimental investigation with human
subjects must include a statement that informed consent was
obtained after the procedure(s) had been fully explained. In the
case of children and those under wardship or with confirmed
insanity, authors are asked to include information about
whether the legal custodian’s assent was obtained. And a letter
of affirmation signed by all authors, confirming the collection
of informed consents has to be sent to the journal.

Identifying information such as names, initials, hospital
numbers, dates, photographs, and family pedigree must be
avoided, unless disclosure is allowed by written consent of
patient or the legal custodian of the patient. Informed consent
for this purpose requires that an identifiable patient be shown
in the manuscript to be published. Patient consent should
be written and archived either with the journal, the authors,
or both, as dictated by local regulations or laws. It must be
mentioned in the text that informed consent was obtained
from the participants. Especially for case report, identifying
information should be avoided as much as possible. Eye
masking on photos is not sufficient to conceal the identity of the
patient. Authors have to stipulate lack of impact on scientific
significance in case of changing the identifying information.
Written informed consent should be taken from the patients
presented in case studies; and it should be indicated in the
manuscript.

Authors have to confirm in the section “Materials and
Methods” that study has been conducted in compliance to
above mentioned principles, approvals have been obtained
from related institutional ethical committees and informed
consents were collected.

When reporting experiments on animals, authors should
indicate whether the institutional and national guides for the
care and use of laboratory animals were followed as in “Guide
for the Care and Use of Laboratory Animals” (www.nap.edu/
catalog/5140.html) and approval from ethical committee
should be taken. The editor and the publisher do not guarantee
or accept responsibility for the published features or definitions
of commercial products. If there is direct or indirect grant
support, it should be acknowledged in the section titled
“declaration of interest” and should include the full name of the
sponsor and grant number. Existence or lack of sponsorship of

any kind as well as the type of sponsorship (consulting etc) has
to be acknowledged, as well.

Adopts WAME’s definition http://www.wame.org/about/
wame-editorial-on-coi which states that conflict of interest
exists when author, peer reviewer or editor has a competing
interest that could unduly influence (or be reasonably seen to
do so) his or her responsibilities in the publication process.
The types of competing interests that should be declared
include financial ties, academic commitments, personal
relationships, political or religious beliefs, institutional
affiliations. The conflict of interest is to be acknowledged in
the manuscript.

Language

The language of the Bagcilar Medical Bulletin is American
English. In addition, abstracts of the articles are published in
both English and Turkish, and abstracts in both languages are
requested from the authour(s).

Manuscript Organization And Format

All correspondence will be sent to the first-named author
unless otherwise specified. Papers should be accompanied
by a cover letter indicating that the paper is intended for
publication and specifying for which section of the Journal it
is being submitted (i.e., original research article,brief research
article, review article, case report or letter to the editor). In
addition, a Copyright Transfer Form, Author Contribution
Form and ICJME Form for Disclosure of Potential Conflicts
of Interest must be submitted. Authors will be notified of
the receipt of their paper and the number assigned to it. The
number should be included in all further correspondence. All
parts of the manuscript, including case reports, quotations,
references, and tables, must be double-spaced throughout. All
four margins must be at least 2.5 cm. The manuscript should
be arranged in the following order, with each item beginning a
new page: 1) title page, 2) abstract, 3) text, 4) acknowledgement
5) references, and 6) tables and/or figures. All pages must be
numbered consecutively.

Title Page

On the title page, include full names of authors, academic or
professional affiliations, and complete address with phone, fax
number(s) and e-mail address (es) of the corresponding author.
Acknowledgments for personal and technical assistance should
be indicated on the title page.

Abstract and Key Words

Title of the manuscript in English should be written in English
abstract, and a Turkish title must be for Turkish abstract.. All
articles should include abstract and keywords. For abstracts are
most distinct parts of an article and take place on the electronic
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databases, author should be sure that abstract represents the
content of the article accurately. Abstract should inform about
the basis of the study and include the purpose, basic procedures
(selection of cases and laboratory animals, observatory and
analytical methods), key findings and conclusions. New and
significant apects of the study or observations should be
stated. Up to 3-10 key words in English and in Turkish should
be in accordance with National Library of Medicine’s Medical
Subjects Subheadings (MeSH).

Manuscript Types
Original Research

Original research articles report substantial and original
scientific results within the journal scope. Original research
articles comprised of Abstract, Key Words, Introduction,
Material and Methods, Results, Discussion, Conclusion,
References and Table/Figures. The abstract should be
structured as the following.

Abstract

The abstract should be no longer than 500 words and structured
as follows: objective, method, results, and conclusions.
Objective -the primary purpose of the article; Material and
Method(s) -data sources, design of the study, patients or
participants, interventions, and main outcome measures;
Results -key findings; Conclusions -including direct clinical
applications.

Key Words

Up to 3-10 key words in English and in Turkish should be in
accordance with National Library of Medicine’s Medical
Subjects Subheadings (MeSH).

Introduction

This section should contain a clear statement of the general and
specific objectives as well as the hypotheses which the work
is designed to test. It should also give a brief account of the
reported literature. The last sentence should clearly state the
primary and secondary purposes of the article. Only, the actual
references related with the issues have to be indicated and data
or findings related with the current study must not be included
in this section.

Material and Methods

This section should contain explicit, concise descriptions of all
procedures, materials and methods used in the investigation
to enable the reader to judge their accuracy, reproducibility,
etc. This section should include the known findings at the
beginning of the study and the findings during the study must
be reported in results section. Ethics Committee Approval of
the research and written Informed Consent obtained from the
participants should be indicated.
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The selection and description of the participants

The election, source of population, inclusion and exclusion
criteria of the people who participate to experimental or clinical
study must be clearly defined in this section. The particular
study sample must be explained by the authors (i.e., why the
study is performed in a definite age, race or sex population, etc.)

Technical information

The methods, apparatus (the manufacturer’s name and address
in parentheses), and procedures in sufficient detail must be
defined to allow others to reproduce the results. References
to established methods, including statistical methods (see
below) must be given and brief descriptions for methods that
have been published but are not well-known must be provided;
new or substantially modified methods must be described, the
reasons for using them must be given, and their limitations of
the methods must be evaluated. The all drugs and chemicals
used, including generic name(s), dose(s), and route(s) of
administration must be identified. Authors submitting review
manuscripts should include a section describing the methods
used for locating, selecting, extracting, and synthesizing data.
These methods should also be summarized in the abstract.

Statistics

The statistical methods must be described with enough detail
to enable a knowledgeable reader with access to the original
data to verify the reported results. If possible, findings should
be quantified and presented with appropriate indicators
of measurement error or uncertainty (such as confidence
intervals). Relying solely on statistical hypothesis testing, such
as P values, which fail to convey important information about
effect size must be avoided. References for the design of the
study and statistical methods should be to standard works
when possible (with pages stated). Define statistical terms,
abbreviations, and most symbols. The computer software used
must be specified.

Results

The results should be presented in logical sequence in the text,
tables, and illustrations, giving the main or most important
findings first. The all the data in the tables or illustrations
should not be repeated in the text; only the most important
observations must be emphasized or summarized. Extra or
supplementary materials and technical detail can be placed in
an appendix where they will be accessible but will not interrupt
the flow of the text, or they can be published solely in the
electronic version of the journal.

Discussion

The findings of the study, the findings and results which
support or do not support the hypothesis of the study should
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be discussed, results should be compared and contrasted with
findings of other studies in the literature and the different
findings from other studies should be explained. The new
and important aspects of the study and the conclusions that
follow from them should be emphasized. The data or other
information given in the Introduction or the Results section
should not be repeated in detail.

Conclusions

Conclusions derived from the study should be stated. For
experimental studies, it is useful to begin the discussion by
summarizing briefly the main findings, then explore possible
mechanisms or explanations for these findings, compare
and contrast the results with other relevant studies, state
the limitations of the study, and explore the implications
of the findings for future research and for clinical practice.
The conclusions should be linked with the goals of the study
but unqualified statements and conclusions not adequately
supported by the data should be avoided. New hypotheses
should be stated when warranted, but should be labeled clearly
as such.

Tables, Graphics and Illustrations

Tables, graphics and illustrations should be numbered in Arabic
numerals in the text. The places of the illustrations should be
signed in the text. Detailed information is under the related
heading in below.

Brief Research

Brief researches are similar to original research in that they
follow the same format and guidelines, but they consider
small-scale research or research that is in early stages of
development. These may include preliminary studies that has
a simple research design or a small sample size and that have
produced limited pilot data and initial findings that indicate
need for further investigation. Brief researches are much
shorter than manuscripts associated with a more advanced,
larger-scale research project. They are not meant to be used
for a short version of an article about research that would
otherwise qualify for a full original research manuscript or for
publishing material on research that lacks significance, is not
rigorous or, if expanded, would not qualify for a full article or
for research.

Case Report

Case reports consider new, interesting and intriguing case
studies in detail. They should be unique and present methods
to overcome any health challenge by use of novel tools and
techniques and provide a learning source for the readers.
Case reports comprise of: Abstract (unstructured summary),
Key-words, Introduction, Case Report, Discussion, Reference,

Tables and Figures. Written informed consent of the patient
should be obtained and indicated in the manuscript.

Review

Review articles are written by individuals who have done
substantial work on the subject or are considered experts in the
field. The Journal invites authors to write articles describing,
evaluating and discussing the current level of knowledge
regarding a specific subject in the clinical practice.

The manuscript should have an unstructured abstract
representing an accurate summary of the article, key words,
introduction, conclusion. Authors submitting review article
should include a section describing the methods used for
locating, selecting, extracting, and synthesizing data. These
methods should also be summarized in the abstract.

Letter to the Editor

Letter to the Editor is short and decisive manuscript. They
should be preferably related to articles previously published in
the Journal or views expressed in the Journal. The letter should
not include preliminary observations that need a later study for
validation.

Tables

Tables capture information concisely and display it
efficiently; they also provide information at any desired
level of detail and precision. Including data in tables rather
than text frequently makes it possible to reduce the length of
the text. Each table should be typed or printed with double
spacing on a separate sheet of paper. The tables should be
numbered consecutively in the order of their first citation in
the text and a brief title for each table should be supplied.
Any internal horizontal or vertical lines should not be used
and a short or an abbreviated heading should be given to
each column. Authors should place explanatory matter in
footnotes, not in the heading. All nonstandard abbreviations
should be explained in footnotes, and the following symbols
should be used in sequence: *,1,%,§,II,9,**,11,1+. The statistical
measures of variations, such as standard deviation and
standard error of the mean should be identified. Be sure that
each table is cited in the text. If you use data from another
published or unpublished source, obtain permission and
acknowledge that source fully. Additional tables containing
backup data too extensive to publish in print may be
appropriate for publication in the electronic version of the
journal, deposited with an archival service, or made available
to readers directly by the authors. An appropriate statement
should be added to the text. Such tables should be submitted
for consideration with the paper so that they will be available
to the peer reviewers.
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Illustrations (Figures)

Figures should be either professionally drawn and
photographed, or submitted as digital prints in photographic-
quality. In addition to requiring a version of the figures suitable
for printing, authors are asked for electronic files of figures in a
format (for example, JPEG or GIF) that will produce high-quality
images in the Web version of the journal; authors should review
the images of such files on a computer screen before submitting
them to be sure they meet their own quality standards. For
X-ray films, scans, and other diagnostic images, as well as
pictures of pathology specimens or photomicrographs, sharp,
glossy, black-and-white or color photographic prints should be
sent, usually 127x173 mm. Letters, numbers, and symbols on
figures should therefore 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, since many will be used directly in slide presentations.
Titles and detailed explanations belong in the legends-not
on the illustrations themselves. Photomicrographs should
have internal scale markers. Symbols, arrows, or letters used
in photomicrographs should contrast with the background.
Photographs of potentially identifiable people must be
accompanied by written permission to use the photograph.
Figures should be numbered consecutively according to the
order in which they have been cited in the text. If a figure
has been published previously, the original source should be
acknowledged and written permission from the copyright
holder should be submitted to reproduce the figure. Permission
is required irrespective of authorship or publisher except for
documents in the public domain. Accompanying drawings
marked to indicate the region to be reproduced might be useful
to the editor. We publish illustrations in color only if the author
pays the additional cost.

Legends for Illustrations (Figures)

The legends for illustrations should be typed or printed out
using one spacing, starting on a separate page, with Arabic
numerals corresponding to the illustrations. When symbols,
arrows, numbers, or letters are used to identify parts of
the illustrations, each one clearly should be identified and
explained in the legend. The internal scale should be explained
and the method of staining in photomicrographs should be
identified. Units of Measurement.

Measurements of length, height, weight, and volume should
be reported in metric units (meter, kilogram, or liter) or their
decimal multiples. Temperatures should be in degrees Celsius,
blood pressures should be in millimeters of mercury. Authors
must consult the Information for Authors of the particular
journal and should report laboratory information in both local

BAGCILAR MEDICAL BULLETIN

Bagcilar Tip Biilteni

and International System of Units (SI). Drug concentrations
may be reported in either SI or mass units, but the alternative
should be provided in parentheses where appropriate.

Abbreviations and Symbols

Use only standard abbreviations; use of nonstandard
abbreviations can be confusing to readers. Avoid abbreviations
in the title of the manuscript. The spelled-out abbreviation
followed by the abbreviation in parenthesis should be used
on first mention unless the abbreviation is a standard unit of
measurement.

Acknowledgement(s)

All forms of support, including individual technical support
or material support must be acknowledged in the author’s
footnote before references.

Case Reports and Word Limitation

Original papers and reviews have no specific word limitation.
A case report must be strictly limited to 1000 words excluding
abstract and have minimal figures, tables, and references.
Letters to the Editor (maximum of 500 words, including
references; no tables or figures) will be considered if they
include the notation “for publication.” A letter must be signed
by all of its authors. Letters critical of an article published in the
journal must be received within 12 weeks.

Preparation of Manuscripts

The “Bagcilar Medical Bulletin” follows the Recommendations
for the Conduct, Reporting, Editing, and Publication of
Scholarly Work in Medical Journals” (International Committee
of Medical Journal Editors - http://www.icmje.org/). Upon
submission of the manuscript, authors are to indicate the type
of trial/research and provide the checklist of the following
guidelines when appropriate:

CONSORT statement for randomized controlled trials (Moher
D, Schultz KE Altman D, for the CONSORT Group. The
CONSORT statement revised recommendations for improving
the quality of reports of parallel group randomized trials. JAMA
2001; 285: 1987-91) (http://www.consort-statement.org /),

PRISMA for preferred reporting items for systematic reviews
and meta-analyses (Moher D, Liberati A, Tetzlaff J, Altman DG,
The PRISMA Group. Preferred Reporting Items for Systematic
Reviews and Meta-Analyses: The PRISMA Statement. PLoS Med
2009; 6(7): €1000097.) ( http://www.prisma-statement.org /),

STARD checklist for the reporting of studies of diagnostic
accuracy (Bossuyt PM, Reitsma JB, Bruns DE, Gatsonis CA,
Glasziou PP, Irwig LM, et al, for the STARD Group. Towards
complete and accurate reporting of studies of diagnostic
accuracy: the STARD initiative. Ann Intern Med 2003;138:40-4.)
(http://www.stard-statement.org /),
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STROBE statement-checklist of items that should be included in
reports of observational studies (http://www.strobe-statement.
org /),

MOOSE guidelines for meta-analysis and systemic reviews
of observational studies (Stroup DE Berlin JA, Morton SC, et
al. Meta-analysis of observational studies in epidemiology: a
proposal for reporting Meta-analysis of observational Studies
in Epidemiology (MOOSE) group. JAMA 2000; 283: 2008-12).
CARE guidelines are designed to increase the accuracy,
transparency, and usefulness of case reports. (Gagnier JJ, Kienle
G, Altman DG, Moher D, Sox H, Riley D; the CARE Group. The
CARE Guidelines: Consensus-based Clinical Case Reporting
Guideline Development.) ( http://www.care-statement.org /

References

Although references to review articles can be an efficient way
to guide readers to a body of literature, review articles do
not always reflect original work accurately. Readers should
therefore be provided with direct references to original research
sources whenever possible. On the other hand, extensive lists of
references to original work on a topic can use excessive space
on the printed page. Small numbers of references to key original
papers often serve as well as more exhaustive lists, particularly
since references can now be added to the electronic version
of published papers, and since electronic literature searching
allows readers to retrieve published literature efficiently. Using
abstracts as references should be avoided.

References to papers accepted but not yet published should
be designated as “in press” or “forthcoming”; authors should
obtain written permission to cite such papers as well as
verification that they have been accepted for publication.
Information from manuscripts submitted but not accepted
should be cited in the text as “unpublished observations”
with written permission from the source. Citing a “personal
communication” should be avoided unless it provides essential
information not available from a public source, in which case
the name of the person and date of communication should be
cited in parentheses in the text. For scientific articles, written
permission and confirmation of accuracy from the source of a
personal communication must be obtained.

Reference Style and Format

The Uniform Requirements style for references is based
largely on an American National Standards Institute
style adapted by the National Library of Medicine for its
databases. Authors should consult NLM’s Citing Medicine
(http://www.nlm.nih.gov/bsd/uniform_requirements.
html) for information on its recommended formats for a
variety of reference types. References should be numbered

consecutively in the order in which they are first mentioned
in the text. Identify references in text, tables, and legends by
Arabic numerals in parentheses. References cited only in
tables or figure legends should be numbered in accordance
with the sequence established by the first identification in
the text of the particular table or figure. The titles of journals
should be abbreviated according to the style used in the
list of Journals in National Library of Medicine sources. In
addition the list should be obtained in the web address of
http://www.nlm.nih.gov. Accuracy of citation is the author’s
responsibility. All references should be cited in text. Type
references in the style shown below. If there are more than
6 authors, list them followed by et al. Abbreviations of
journal names should conform to the style used in National
Library of Medicine. If a journal is not indexed in National
Library of Medicine’s MEDLINE/PubMed, it should not be
abbreviated.

Examples for References:
1. For articles in journals:

For the published article from the journal which placed and
abbreviated in MEDLINE:

Crow SJ, Peterson CB, Swanson SA, Raymond NC, Specker S,
Eckert ED, et al. Increased mortality in bulimia nervosa and
other eating disorders. Am J Psychiatry 2009;166(12):1342-1346.

For the published article from the journal which is not placed
and is not abbreviated in MEDLINE:

Sevinger GM, Konuk N. Emotional eating. Journal of Mood
Disorders 2013;3(4):171-178.

2. For the supplement:

For the published article from the journal which placed and
abbreviated in MEDLINE:

Sharan P, Sundar AS. Eating disorders in women. Indian J
Psychiatry 2015:57(Suppl 2):286-295.

For the published article from the journal which is not placed
and is not abbreviated in MEDLINE:

Maner E Yeme bozukluklarinin tedavisi. Anadolu Psikiyatri
Dergisi 2009;10(Ek 1):55-56.

3. For articles in press:

Cossrow N, Pawaskar M, Witt EA, Ming EE, Victor TW, Herman
BK, et al. Estimating the prevalence of binge eating disorder in
a community sample from the United States: comparing DSM-
IV-TR and DSM-5 criteria. J Clin Psychiatry, 2016. (in press).

4. For the citations from books:

Books edited by one editor:

McKnight TL. Obesity Management in Family Practice. 1st ed.,
NewYork: Springer, 2005:47-51.
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For the citation from a section of book edited by editor(s):

Jebb S, Wells J. Measuring body composition in adults and
children. In Clinical Obesity in Adults and Children, Copelman
P, Caterson I, Dietz W (editors). 1st ed., London: Blackwell
Publishing, 2005:12-18.

If the authors of the cited section are the editors of the book:

Eckel RH (editor). Treatment of obesity with drugs in the new
millennium. In Obesity Mechanisms and Clinical Management.
First ed., Philadelphia: Lippincott Williams & Wilkins, 2003:449-
476.

For the citation from a translated book:

McGuffin B Owen M]J, Gottsman II. Psikiyatri Genetigi ve
Genomigi. Abay E, Gorgiilii Y (Cevirenler) 1st ed., Istanbul:
Nobel Tip Kitabevleri, 2009:303-341.

5. For the citation from thesis:

Keceli E Yeme bozuklugu hastalarinda obsesif kompulsif
bozukluk ve kisilik bozuklugu. Thesis, T.C. Saghk Bakanligi
Bakirkdy Prof. Dr. Mazhar Osman Ruh Sagligi ve Sinir
Hastaliklar Egitim ve Arastirma Hastanesi, Istanbul:2006.

6. For the citation from posters:

Akbas Oncel D, Akdemir A. Universite dgrencilerinde diyet,
beden algisi ve kendilik algisi arasindaki iligkiler. 47. Ulusal
Psikiyatri Kongresi Ozet Kitabi, 26-30 Ekim 2011, Antalya,
2011:102.

7. Online Article:

Kaul S, Diamond GA. Good enough: a primer on the analysis
and interpretation of noninferiority trials. Ann Intern Med
[Internet]. 2006 Jul 4 [cited 2007 Jan 4];145(1):62-9. Available
from:http://www.annals.org/cgi/reprint/145/1/62.pdf

SUBMISSION TO JOURNAL

All new manuscripts must be submitted through the Bagcilar
Medical Bulletin online manuscript submission and peer review
system. Complete instructions are available at the website (). A
cover letter should accompany with manuscripts, including the
knowledge of:

*The findings of previous same studies should be informed and
should be cited. The copies of previous same studies should
be sent with manuscripts that might help to the editor in the
decision process.

°The knowledge of “all authors have read and accepted the
study in its form, all authors meet the criteria for being in
authorship” should be stated.

°All helpful things for editorial ship should be stated: The
comments of previous editor/reviewers and the response
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of authors should be added if the manuscript has been sent
to another journal for consideration, previously. The editor
requested this information to accelerate the publication
process.

SUBMISSION CHECKLIST

It is hoped that this list will be useful during the final checking
of an article prior to sending it to the journal’s editor for review.
Please consult this Guide for Authors, for further details of any
item.

Ensure that the following items are present:

¢ Cover letter to the editor

The category of the manuscript

Acknowledgement of “the paper is not under consideration
for publication in another journal”

Disclosure of any commercial or financial involvement

Reviewing the statistical design of the research article

Last control for fluent English

Copyright Transfer Form

e Author Contribution Form

* ICJME Form for Disclosure of Potential Conflicts of Interest

e Permission of previous published material if used in the
present manuscript

e Acknowledgement of the study “in accordance with the
ethical standards of the responsible committee on human
experimentation (institutional and national) and with the
Helsinki Declaration of in 2000.

e Statement that informed consent was obtained after the
procedure(s) had been fully explained.

e Indicating whether the institutional and national guide
for the care and use of laboratory animals was followed as in
“Guide for the Care and Use of Laboratory Animals”.

e Title page

- The title of the manuscript both in Turkish and in English

- All authors and their affiliations

All authors’ e-mail address, full postal address, GSM phone,
business telephone and fax numbers

Abstracts (400-500 words) Both in Turkish and in English
e Key words: 3 to 10 words (in Turkish and in English)
* Body text

Acknowledgement

Reference

All tables (including title, description, footnotes)
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YAZARLARA BILGI

Derginin Tanim

Bagcilar Tip Biilteni (Bagcilar Medical Bulletin), tibbin her
alaninda arastirma makalelerini, giincel derleme yazilarini,
olgu sunumlarini ve editére mektuplari ingilizce tam metin
ve Tiirkce 6zle yayinlayan hakemli bir dergidir. Dergi online
olarak yilda 4 sayr yaymlanmaktadir. Tim makaleler kabul
edilir edilmez, online olarak pdf formatinda bu web sitesinde,
o donemdeki saymin bir makalesi olarak yer alacaktir. Dergi
Galenos Yayinevi tarafindan yayimlanmaktadir.

Editoryal Politikalar ve Hakem Siireci
Yayin Politikas1

Bagcilar Tip Biilteni, yayinlanmak {izere gonderilen yazilari
asagida belirtilen sekillerde kabul eder:

- Orijinal arastirmalar,
- Kisa arastirmalar,

- Olgu sunumlari,

- Derlemeler,

- Editore mektup

Dergi, Tiirkiye’de yapilan arastirmalarin uluslararasi bilim
arenasina duyurulmasi, uluslararast bilim cevrelerince
paylasilmasi ve bu baglamda Tiirkiye’'nin tanitilmasina katkida
bulunmayr misyon edindiginden 6zellikle orijinal arastirma
niteligindeki yazilari yayinlamaya 6ncelik vermektedir. Dergide
yayinlanacak derleme tiiriindeki yazilar editor tarafindan konu
ile ilgili calisan yetkin kisilere hazirlatilmaktadir.

Genel ilkeler

Daha 6nce yayinlanmamis ya da yaymlanmak {izere baska
bir dergide halen degerlendirmede olmayan ve her bir yazar
tarafindan onaylanan makaleler dergide degerlendirilmek
tizere kabul edilir. Yayin kurulu, yazarlarin iznini alarak yazida
degisiklikler yapabilir. Editér ve dil editorleri dil, imla ve
kaynaklarin National Library of Medicine MEDLINE/PubMed
Resources’da belirtildigi gibi yazilmasinda ve ilgili konularda
tam yetkilidir.

Eger makalede daha 6nce yayilanmis alint1 yazi, tablo, resim
vs. mevcut ise makale yazari, yayin hakki sahibi ve yazarlarindan
yazili izin almak ve bunu makalede belirtmek zorundadir.
Gerekli izinlerin alinip alinmadigindan yazar(lar) sorumludur.

Bilimsel toplantilarda sunulan o6zet bildiriler, makalede
belirtilmesi kosulu ile kaynak olarak kabul edilir. Editor,
dergiye gonderilen makale bicimsel esaslara uygun ise, gelen
yaziyl yurticinden ve/veya yurtdisindan en az iki hakemin
degerlendirmesinden gegirtir, hakemler gerek gordiigii takdirde
yazida istenen degisiklikler yazarlar tarafindan yapildiktan
sonra yayinlanmasina onay verir. Makale yaymlanmak {izere
dergiye gonderildikten sonra yazarlardan hi¢birinin ismi, tim
yazarlarinyaziliizni olmadan yazar listesinden silinemezve yeni
bir isim yazar olarak eklenemez ve yazar sirasi degistirilemez.

Yaymna kabul edilmeyen makale, resim ve fotograflar yazarlara
geri gonderilmez.

Yazarlarin Sorumlulugu

Makalelerin bilimsel ve etik kurallara uygunlugu yazarlarin
sorumlulugundadir. Yazar makalenin orijinal oldugu, daha
once bagka bir yerde yayinlanmadigi ve baska bir yerde,
bagka bir dilde yayinlanmak iizere degerlendirmede olmadigi
konusunda teminat saglamahdir. Uygulamadaki telif kanunlari
ve anlagsmalar1 gozetilmelidir. Telife bagl materyaller (6rnegin
tablolar, sekiller veya biiyiik alintilar) gerekli izin ve tesekkiirle
kullanilmalidir. Bagka yazarlarin, katkida bulunanlarin
calismalart ya da vyararlanilan kaynaklar uygun bicimde
kullanilmali ve referanslarda belirtilmelidir.

Gonderilen makalede tiim yazarlarin akademik ve bilimsel
olarak dogrudan katkisi olmalidir, bu baglamda “yazar”
yayinlanan  bir  arastirmanin  kavramsallastirilmasina
ve desenine, verilerin elde edilmesine, analizine ya da
yorumlanmasina belirgin katki yapan; yazinin yazilmasi ya da
bunun icerik acisindan elestirel bigcimde gézden gecirilmesinde
gbrev yapan; yazinin yayinlanmak tizere nihai halini onaylayan
ve calismanin herhangi bir bolimiiniin dogruluguna ya da
biittinltigiine iliskin sorularin uygun sekilde sorusturuldugunun
ve ¢oziimlendiginin garantisini vermek amaciyla ¢alismanin
her yoniinden sorumlu olmay1 kabul eden kisi olarak goriiliir.
Fon saglanmasi, ya da arastirma grubunun genel siipervizyonu
tek basina yazarlik hakki kazandirmaz. Yazar olarak gosterilen
tlim bireyler sayilan tiim olciitleri karsilamalidir ve yukaridaki
oOlciitleri karsilayan her birey yazar olarak gosterilebilir. Cok
merkezli calismalarda grubun tiim tiyelerinin yukarida belirtilen
sartlar1 karsilamasi gereklidir. Yazarlarin isim siralamasi ortak
verilen bir karar olmalidir. Tim yazarlar yazar siralamasin Telif
Hakki Devir Formunda imzal olarak belirtmek zorundadirlar.
Yazarlarin tiimiiniin ismi yazinin bashginin altindaki béliimde
yer almalidir.

Yazarhk icin yeterli olgiitleri karsilamayan ancak ¢alismaya
katkis1 olan tiim bireyler tesekkiir (acknowledgement) kisminda
siralanmalidir. Bunlara 6rnek olarak ise sadece teknik destek
saglayan, yazima yardimci olan ya da sadece genel bir destek
saglayan kisiler verilebilir. Finansal ve materyal destekleri de
belirtilmelidir.

Yaziya materyal olarak destek veren ancak yazarhik icin
gerekli oOlciitleri karsilamayan kisiler klinik arastiricilar” ya
da “yardimci arastiricilar” gibi basliklar altinda toplanmali ve
bunlarin islevleri ya da katilimlari "bilimsel danismanlik yapt1,
"calisma 6nerisini gozden gecirdi“, "veri topladi“ ya da "¢calisma
hastalarinin  bakimini  distlendi“ seklinde belirtilmelidir.
Tesekkiir (acknowledgement) kisminda belirtilen bu ifadeler

icin bu bireylerden de yazili izin alinmas: gerekmektedir.

Biitlin yazarlar, arastirmanin sonuclarmni ya da bilimsel
degerlendirmeyi etkileyebilme potansiyeli olan finansal
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iligkiler, ¢ikar catismasi ve ¢ikar rekabetini beyan etmelidirler.
Bir yazar kendi yayinlanmis yazisinda belirgin bir hata ya da
yanlislik tespit ederse, bu yanlshklara iligkin diizeltme ya da
geri cekme icin yayin yonetmeni ile hemen temasa ge¢cme
ve isbirligi yapma sorumlulugunu tasir. Yazarlarin katkisini
belirten Yazar Katki Formu ve ¢ikar catismasi olup olmadigini
belirten ICMJE Potansiyel Cikar Catismasi Beyan Formu
makale ile birlikte gonderilmelidir. Yazarlarin goérevleri ve
sorumluluklar1 konusunda asagidaki kaynaga bakabilirsiniz;
http://www.icmje.org/recommendations/browse/roles-and-
responsibilities/

Edit6r ve Hakem Sorumluluklar: ve Degerlendirme Siireci

Editorler, makaleleri, yazarlarin etnik kokeninden,
cinsiyetinden, cinsel yoneliminden, uyrugundan, dini
inancindan ve siyasi felsefesinden bagimsiz olarak
degerlendirirler. Yayina gonderilen makalelerin adil
bir sekilde cift tarafli kér hakem degerlendirmesinden
gecmelerini saglarlar. Gonderilen makalelere iliskin tiim
bilginin, makale yayinlanana kadar gizli kalacagini garanti
ederler. Editorler icerik ve yaymin toplam kalitesinden
sorumludurlar. Gereginde hata sayfasi yayinlamali ya da
diizeltme yapmalidirlar.

Genel Yayin Yonetmeni; yazarlar, editorler ve hakemler arasinda
cikar catigmasina izin vermez. Hakem atama konusunda tam
yetkiye sahiptir ve Bagcilar Tip Biilteni'nde yayimnlanacak
makalelerle ilgili nihai karar vermekle yiikiimladir. Yaymn
etigi konusunda COPE kaynagina bakabilirsiniz. https://
publicationethics.org/files/u7141/1999pdf13.pdf

Hakemler makaleleri, yazarlarin etnik kokeninden,
cinsiyetinden, cinsel yoneliminden, uyrugundan, dini
inancindan ve siyasi felsefesinden bagimsiz olarak
degerlendirirler. Arastirmayla ilgili, yazarlarla ve/veya

arastirmanin  finansal destekgileriyle c¢ikar catismalari
olmamalidir. Degerlendirmelerinin sonucunda tarafsiz bir
yargiya varmalidirlar. Hakemler yazarlarin atifta bulunmadigi
konuyla ilgili yaymlanmis c¢alismalar1 tespit etmelidirler.
Gonderilmis yazilara iligkin tiim bilginin gizli tutulmasin
saglamali ve vyazar tarafinda herhangi bir telif hakk
ihlali ve intihal fark ederlerse Genel Yayin Yonetmeni'ne
raporlamalidirlar. Hakem, makale konusu hakkinda kendini
vasifli hissetmiyor ya da zamaninda geri doniis saglamasi
miimkiin goriinmiiyorsa, Genel Yaymn Yonetmeni'ne bu
durumu bildirmeli ve hakem siirecine kendisini dahil
etmemesini istemelidir.

Editér makalelerle ilgili bilgileri (makalenin alinmas, icerigi,
gbzden gecirme siirecinin durumu, hakemlerin elestirileri ya
da varilan sonug) yazarlar ya da hakemler disinda kimseyle
paylasmaz.

Degerlendirme siirecinde editér hakemlere gézden gecirme
icin gonderilen makalelerin, yazarlarin 6zel miilkii oldugunu
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ve bunun imtiyazli bir iletisim oldugunu acik¢a belirtir.
Hakemler ve yaymn kurulu {iyeleri topluma acik bir sekilde
makaleleri tartigamazlar. Hakemlerin kendileri icin makalelerin
kopyalarint ¢ikarmalarina izin verilmez ve editoriin izni
olmadan makaleleri bagkasina veremezler. Hakemler gézden
gecirmelerini bitirdikten sonra makalenin kopyalarini yok
etmeli ya da editére gondermelidirler. Dergimiz editorii de
reddedilen ya da geri verilen makalelerin kopyalarini imha
etmelidir.

Yazarin ve editériin izni olmadan hakemlerin gozden
gecirmeleri basilamaz ve acgiklanamaz. Hakemlerin kimliginin
gizli kalmasina 6zen gosterilmelidir. Bazi durumlarda editoriin
karariyla, ilgili hakemlerin makaleye ait yorumlar1 ayni
makaleyi yorumlayan diger hakemlere génderilerek hakemlerin
bu siirecte aydinlatilmas: saglanabilir. Degerlendirme
siireciyle ilgili olarak COPE kaynagina bakabilirsiniz: http://
publicationethics.org/files/Peer review guidelines.pdf

Acik Erisim Ilkesi

Acik erisimli bir yaymn olan Bagcilar Tip Biilteni dergisinin
tlim icerigi okura ya da okurun dahil oldugu kuruma {icretsiz
olarak sunulur. Okurlar, yayinci ya da yazardan izin almadan
dergi makalelerinin tam metnini okuyabilir, indirebilir,

kopyalayabilir, dagitabilir, basabilir, arayabilir ve link
saglayabilir.

Yayin Etigi

flke ve Standartlar

Bagcilar Tip Biilteni yayin etiginde en yiiksek standartlara
baghdir ve Committee on Publication Ethics (COPE), Council
of Science Editors (CSE), World Association of Medical
Editors (WAME) ve International Committee of Medical
Journals (ICJME) tarafindan gelistirilen yayin etigi ilkelerini ve
tavsiyelerini gozetir.

Gonderilen tiim makaleler orijinal, yayinlanmamuis (konferans
bildirilerindeki tam metinler de dahil) ve bagka bir dergide
degerlendirme siirecinde olmamalidir. Her bir makale
editérlerden biri ve en az iki hakem tarafindan ¢ift kor
degerlendirmeden gecirilir. Gonderilen makaleleri intihal
yazilimi ile denetleme hakkimiz hakldir. Intihal, veride
hile ve tahrif (arastirma verisi, tablolar1 ya da imajlarmin
manipiilasyonu ve asilsiz {iretimi), insan ve hayvanlarin
arastirmada uygun olmayan kullanimi konular1 denetimden
gecmektedir. Bu standartlara uygun olmayan tiim makaleler
yayindan cikarilir. Buna yayindan sonra tespit edilen olasi
kuraldisi, uygunsuzluklar iceren makaleler de dahildir. Yaymn
etigi kurallarina bagh olarak, intihal siiphesini ve duplikasyon
durumlarinm rapor edecegimizi belirtiriz. Olas1 bilimsel hatal
davraniglar1 ve yayin etigi ihlali vakalarini ele alirken COPE
Ethics Flowcharts http://publicationethics.org/resources/
flowcharts izlenir.
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insan ve Hayvan Haklar, Bilgilendirilmis Olur, Cikar
Catigmasi

Bagcilar Tip Biilteni, yayinladig1 makalelerin ticari kaygilardan
uzak ve konuile ilgili en iyi etik ve bilimsel standartlarda olmasi
sartin1 gozetmektedir. Makalelerin etik kurallara uygunlugu
yazarlarin sorumlulugundadir.

Bagcilar Tip Biilteni, 1975 Helsinki Deklarasyonu’nun
2004 yilinda revize edilen Ethical Principles for Medical
Research Involving Human Subjects’e http://www.wma.
net/en/30publications/10policies/b3/index.html ve
2006 yilinda revize edilen WMA Statement on Animal
Use in Biomedical Research’e http://www.wma.net/
en/30publications/10policies/al8/uymay1 prensip edinmistir.
Bu yiizden dergide yaymnlanmak iizere gonderilen yazilarda,
klinik deneylere katilan denekler ile ilgili olarak yukarida
belirtilen etik standartlara uyuldugunun mutlaka belirtilmesi
gerekmektedir. Ayrica deneyin tiirtine gore gerekli olan yerel
veya ulusal etik komitelerden alman onay yazilari yaz ile
birlikte gonderilmelidir. Bununla birlikte deneye katilan kisi/
hastalardan, hastalar eger temyiz kudretine sahip degilse
vasilerinden yazili bilgilendirilmis onam alindigin1 belirten
bir yaz1 ile beraber tiim yazarlar tarafindan imzalanmis bir
belgenin editore gonderilmesi gerekmektedir.

Hastalardan izin alinmadan mahremiyet bozulamaz.
Hastalarin ismi, isimlerinin bas harfleri ya da hastane
numaralar1 gibi tanimlayici bilgiler, fotograflar ve soy agaci
bilgileri vb. bilimsel amaglar agisindan ¢ok gerekli olmadikca
ve hasta (ya da anne-baba, ya da vasisi) yazih bilgilendirilmis
onam vermedikce basilmazlar. Ozellikle olgu bildirimlerinde,
cok gerekli olmadikca hasta ile ilgili tamimlayici ayrintilar
cikarilmahdir.  Ornegin, fotograflarda goz bolgesinin
maskelenmesi kimligin gizlenmesi icin yeterli degildir. Eger
veriler kimligin gizlenmesi icin degistirildiyse yazarlar bu
degisikliklerin bilimsel anlami etkilemedigi konusunda
giivence vermelidirler. Olgu sunumlarinda yer verilen
hastalardan bilgilendirilmis onam alinmalidir. Bilgilendirilmis
onam alindig1 da makalede belirtilmelidir.

Bu tip calismalarin varliginda yazarlar, makalenin
YONTEM(LER) béliimiinde bu prensiplere uygun olarak
calismay1 yaptiklarini, kurumlarimin etik kurullarindan ve
calismaya katilmis insanlardan “bilgilendirilmis onam”
aldiklarini belirtmek zorundadirlar.

Calismada “hayvan” kullanilmis ise yazarlar, makalenin
YONTEM(LER) béliimiinde “Guide for the Care and Use
of Laboratory Animals” (www.nap.edu/catalog/5140.html)
dogrultusunda calismalarinda hayvan haklarini koruduklarini
ve kurumlarinin etik kurullarindan onay aldiklarini belirtmek
zorundadirlar. Hayvan deneyleri rapor edilirken yazarlar,
laboratuvar hayvanlarinin bakimi ve kullanimi ile ilgili
kurumsal ve ulusal rehberlere uyup uymadiklarini yazili olarak

bildirmek zorundadirlar.

Editor ve yayinci, reklam amaci ile dergide yayinlanan ticari
driinlerin 6zellikleri ve agiklamalar1 konusunda higbir garanti
vermemekte ve sorumluluk kabul etmemektedir. Eger makalede
dogrudan veya dolayl ticari baglanti veya ¢alisma icin maddi
destek veren kurum mevcut ise yazarlar; kaynak sayfasinda,
kullanilan ticari {iriin, ilag, ila¢ firmas1 v.b. ile ticari hicbir
iliskisinin olmadigini veya varsa nasil bir iliskisinin oldugunu
(konsiiltan, diger anlasmalar) bildirmek zorundadir. Bagcilar
Tip Biilteni, WAME'nin ¢ikar c¢atismasi tanimini benimser
http://www.wame.org/about/wame-editorial-on-coi

Buna gore, yazar, hakem ya da editér sorumluluklarini
asir1 diizeyde ve/veya haksizhiga yol acabilecek diizeyde
etkileyebilecek ya da etkileyebilecegi olas1 bir cikar rekabeti
icindeyse, cikar catismasi s6z konusudur ve bunun agiklanmasi
gerekir. Aciklanmasi 6ngoriilen ¢ikar ¢atismast tipleri, finansal
baglar, akademik taahhiitler, kisisel iliskiler, politik ya da
dini inanglar, kurumsal baglantilardir. Cikar catismasi soz
konusuysa bu makalede aciklanmalidir.

Dil

Bagcilar Tip Biilteni'nin yayin dili Amerikan Ingilizcesi’dir,
ayrica makalelerin 6zleri hem Ingilizce, hem Tiirkge yayinlanir.
Her iki dildeki 6zler yazarlardan istenir.

Yazilarin Hazirlanmasi

Aksi belirtilmedikce gonderilen yazilarla ilgili tiim yazismalar
ilk yazarla yapilacaktir. Gonderilen yazilar, yazinin yayinlanmak
tizere gonderildigini ve Bagcilar Tip Biilteni'nin hangi bolimii
(Orijinal Arastirma, Kisa Arastirma, Olgu Sunumu, Derleme,
Editére Mektup) icin basvuruldugunu belirten bir mektup,
yazinin elektronik formunu iceren Microsoft Word 2003
ve tlizerindeki versiyonlar1 ile yazilmis elektronik dosya ile
tim yazarlarin imzaladig1 ‘Telif Hakki Devir Formu’, Yazar
Katki Formu ve ICMJE Potansiyel Cikar Catismasi Beyan
Formueklenerek gonderilmelidir. ~ Yazilarin  alinmasinin
ardindan yazarlara makalenin alindigi, bir makale numarasi
ile bildirilecektir. Tiim yazismalarda bu makale numarasi
kullanilacaktir. Makaleler sayfanin her bir kenarindan 2,5 cm
kenar boslugu birakilarak ve cift satir aralikli yazilmalidir.
Makalelerde asagidaki sira takip edilmelidir ve her boliim yeni
bir sayfa ile baglamalidir: 1) bashk sayfasi, 2) 6z, 3) metin, 4)
tesekkdir / 5) kaynaklar ve 6) tablo ve/veya sekiller. Ttim sayfalar
sirayla numaralandirilmalidir.

Bashk

Baslik sayfasinda, yazarlarin adlari, akademik {invanlar1 ve
yazisilacak yazarin tam adres, telefon ve faks numaralan ile
e-mail adresi mutlaka bulunmalidir. Yazilarin Tiirkge 6zlerinde
mutlaka Tiirkce baslik da yer almalidir.

0z ve Anahtar Sozciikler

Makalenin Ingilizce bashg Ingilizce 6zde, Tiirkge bashgl da
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Tiirkce 6zde yer almalidir. Biitiin makaleler 6z ve anahtar
kelime icermelidir. Ozler bir makalenin birgok elektronik veri
tabaninda yer alan en belirgin kismi oldugundan, yazarlar 6ziin
makalenin icerigini dogru olarak yansittigindan emin olmalidir.
Oz calismanin temeliyle ilgili bilgi vermeli ve calismanin
amacini, temel prosediirleri (olgularin ya da laboratuvar
hayvanlarinin secimi, gozlemsel ve analitik yontemler), ana
bulgular (miimkiinse 6zgiil etki biiyiikliiklerini ve istatistiksel
anlamhlklarim1 vererek) ve temel cikarimlarr icermelidir.
Calismanin ya da gozlemlerin yeni ve o6nemli yonleri
belirtilmelidir. Anahtar sozciikler, her tiirlii yazida Tiirkce
ve Ingilizce 6zlerin altindaki sayfada 3-10 adet verilmelidir.
Anahtar sozctik olarak National Library of Medicine’in Tibbi
Konu Basliklar’'nda (Medical Subject Headings, MeSH) yer
alan terimler kullanilmahidir. MeSH'de yer alan terimlerin
Tiirkce karsiliklarina Ttirkiye Bilim Terimleri’'nden http://www.
bilimterimleri.com erisilebilir.

Makale Tiirleri
Orijinal Arastirma

Orijinal arastirma makaleleri derginin kapsamina uygun
konularda 6nemli, 6zgiin bilimsel sonuglar sunan arastirmalar1
raporlayan yazilardir. Orijinal arastirma makaleleri, Oz,
Anahtar Kelimeler, Giris, Yontem ve Gerecler, Bulgular,
Tartisma, Sonuglar, Kaynaklar boliimlerinden ve Tablo, Grafik
ve Sekillerden olusur. Oz boliimii arastirma yazilarinda asagida
belirtilen formatta yapilandirilmis olmalidir.

0z

Aragtirma vyazilarinda Tiirke ve Ingilizce 6zler en fazla
500 kelime olmali ve su sekilde yapilandirilmahdir: Amag/
Objective: Yazinin birincil ve asil amaciy; Yontem ve Geregler/
Material and Method(s): Veri kaynaklari, calismanin iskeleti,
hastalar ya da ¢alismaya katilanlar, gériisme/degerlendirmeler
ve temel dl¢limler; Bulgular/Results: Ana bulgular; Sonug(lar)/
Conclusion(s):Dogrudan  klinik uygulamalar, cikartilacak
sonugclar belirtilmelidir.

Anahtar Kelimeler

National Library of Medicine’n Tibbi Konu Basliklari'nda
(MedicalSubjectHeadings, MeSH) yer alan terimler
kullanilmalidir, en az ii¢ anahtar kelime belirtilmelidir.

Giris

Giris/Introduction béliimiinde konunun onemi, tarihge ve
bugiine kadar yapilmis c¢alismalar, hipotez ve calismanin
amacindan s6z edilmelidir. Hem ana hem de ikincil amaclar
acikca Dbelirtilmelidir. Sadece gercekten iligkili kaynaklar
gosterilmeli ve calismaya ait veri ya da sonuglardan soz
edilmemelidir.

Yontem ve Gerecler

Yontem ve Geregler/Material and Methods boliimiinde,
veri kaynaklari, hastalar ya da calismaya katilanlar, dlcekler,
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goriisme/degerlendirmeler ve temel 6l¢iimler, yapilan islemler
ve istatistiksel yontemler yer almalidir. Yontem bolimii,
sadece calismanin plani1 ya da protokolii yazilirken bilinen
bilgileri icermelidir; calisma sirasinda elde edilen tiim bilgiler
bulgular kisminda verilmelidir. Yontem ve Gerecler boliimiinde
olgularin se¢imi ve tanimlanmasi hakkinda bilgi, teknik bilgi ve
istatistik hakkinda bilgi yer almalidir. Arastirmanin Etik Kurul
Onay1 ve katihimcilardan alinan yazih Bilgilendirilmis Onam
belirtilmelidir.

Olgularin Secimi ve Tanimlanmasi

Gozlemsel ya da deneysel calismaya katilanlarin (hastalar,
hayvanlar, kontroller) secimi, kaynak  popiilasyon,
calismaya alinma ve calismadan diglanma olctitleri acgikca
tanimlanmalidir. Yas ve cinsiyet gibi degiskenlerin ¢calismanin
amaciyla olan iliskisi her zaman acgik olmadigindan yazarlar
calisma raporundaki kullanimlarini aciklamalidir; o6rnegin
yazarlar ni¢in sadece belli bir yas grubunun alindigini ya da
neden kadinlarin ¢alisma disinda birakildigini agiklamahdir.
Calismanin nigin ve nasil belli bir sekilde yapildigi agik
bir sekilde belirtilmelidir. Yazarlar etnisite ya da ik gibi
degiskenler kullandiklarinda bu degiskenleri nasil 6lctiiklerini
ve gegerliklerini aciklamalidir.

Teknik Bilgi

Diger calismacilarin sonuglar1 yineleyebilmesi i¢cin yontem
ve kullanilan araglar (iiretici firma ve adres paragraf icinde
belirtilerek) ayrintili bir sekilde belirtilmelidir. Onceden
kullanilan bilinen yontemler icin (istatistiksel yontemler
dahildir) kaynak gosterilmeli, basilmis ama iyi bilinmeyen bir
yontem icin kaynak verilmeli ve yontem agiklanmahdir. Ayni
sekilde yeni ya da belirgin olarak modifiye edilmis yontemler
tanimlanmali ve kullanilma nedenleri belirtilip kisitliliklar:
degerlendirilmelidir. Kullanilan tiim ilag ve kimyasallar dogru
olarak tanimlanip jenerik isimleri, dozlar1 ve kullanim bi¢imleri
belirtilmelidir. G6zden gecirme yazis1 gonderen yazarlar veriyi
bulma, secme, ayirma ve sentezleme yontemlerini belirtmelidir.
Bu yontemler ayn1 zamanda 6zde de yer almalidir.

Istatistik

Istatistiksel yontem, orijinal veriye erisebilecek bilgili bir
okuyucunun rapor edilen sonuglar1 onaylayabilecegi bir ayrintida
belirtilmelidir. Miimkiinse, bulgular niceliksel hale getirilmeli
ve hata olctimleri (giivenlik araliklar gibi) sunulmalidir. Etki
biiylikliiglinii vermeyen, p degerlerinin kullanimi gibi, salt
istatistiksel hipotez smmamasina dayanilmamahdir. Calisma
deseni ve istatistiksel yonteme dair kaynaklar sayfalar belirtilerek
miimkiin oldugu siirece standart kaynaklar olmalidir. Istatistiksel
terimler, kisaltmalar ve semboller tanimlanmaldir. Kullanilan
bilgisayar programi belirtilmelidir.

Bulgular

Ana bulgular istatistiksel verilerle desteklenmis olarak eksiksiz




BAGCILAR MEDICAL BULLETIN

Bagcilar Tip Biilteni

YAZARLARA BILGI

verilmeli ve bu bulgular uygun tablo, grafik ve sekillerle
gorsel olarak da belirtilmelidir. Bulgular yazida, tablolarda ve
sekillerde mantikli bir sirayla 6nce en énemli sonuglar olacak
sekilde verilmelidir. Tablo ve sekillerdeki tiim veriyi yazida
vermemeli, sadece ¢énemli noktalar1 vurgulanmalidir. Ekstra
materyal ve teknik bilgi ek kisminda verilerek yazinin akisinin
bozulmamasi saglanmali, alternatif olarak bunlar sadece
elektronik versiyonda yer almalidir.

Tartisma

Tartisma/Discussion bdliimiinde o calismadan elde edilen
veriler, kurulan hipotez dogrultusunda hipotezi destekleyen ve
desteklemeyen bulgular ve sonuglar irdelenmeli ve bu bulgu ve
sonuglar literatiirde bulunan benzeri ¢alismalarla kiyaslanmals,
farklihklar varsa agiklanmalidir. Calismanin yeni ve dnemli
yanlar1 ve bunlardan ¢ikan sonuglar1 vurgulanmalidir. Giris ya
dasonuclar kisminda verilen bilgi ve veriler tekrarlanmamalidir.

Sonuclar

Sonuglar/Conclusions  boliimiinde calismadan cikarilan
sonuclar siralanmalidir. Deneysel calismalar icin tartismaya
sonuclar1 kisaca o©zetleyerek baslamak, daha sonra olasi
mekanizmalar1 ya da aciklamalar1 incelemek ve bulgular
onceki calismalarla karsilastirmak, calismanin kisithhiklarim
ozetlemek, gelecekteki caligmalar ve klinik pratik icin
uygulamalarini  belirtmek faydahdir. Varilan sonuglar
calismanin amaciyla karsilastirlmali, ancak elde edilen
bulgular tarafindan yeterince desteklenmeyen cikarimlardan
kacinilmalidir. Yazarlar, eger elde ettikleri veriler ekonomik
veri ve analizler icermiyorsa, ekonomik ¢ikar ya da faydalarla
ilgili yorumlardan &zellikle kacinilmalidir. Gerektiginde yeni
hipotezler ortaya konmali, ancak bunlarin yeni hipotezler
oldugu belirtilmelidir.

Tablo, Grafik ve Sekiller

Yaz1 icindeki grafik, sekil ve tablolar Arap sayilar ile
numaralandirilmahidir. ~ Sekillerin  metin icindeki yerleri
belirtilmelidir. Ayrintili bilgi asagida ilgili bashk altinda yer
almaktadir.

Kisa Arastirma

Kisa Arastirma makaleleri tarz ve format acisindan Orijinal
Arastirma makaleleri gibidir; ancak daha kiigiik o6lcekli
arastirmalari ya da gelistirme calismasinin erken agamalarinda
olan arastirmalar ele alir. Basit arastirma tasarimi kullanan
on calismalar, sinirh pilot veri saglayan kiiciik 6rnek kitle ile
yapilan calismalar, ileri arastirma gereksinimine isaret eden
baslangic bulgular bu tiir arastirmalar kapsaminda sayilabilir.
Kisa Arastirma makaleleri, biiylik 6lcekli geliskin arastirma
projelerini konu alan Orijinal Arastirma makalelerinden daha
kisadir. Ancak Kisa Arastirma, Orijinal Arastirma makalesi
olabilecek kalitede bir arastirma makalesinin kisa versiyonu
olarak anlasilmamalidir; 6nem derecesi diisiik, titizlikle

yapilmamis bir arastirma hakkinda bir yaymn malzemesi
hazirlamak ic¢in kullanilmamalidir ya da genisletildiginde
Orijinal Arastirma makalesi ya da arastirma niteligi
kazanmayacak bir icerigi degerlendirecek bir makale tiirii
olarak anlagilmamalidur.

Olgu Sunumu

Olgu sunumu makaleleri 6zgiin vakalar1 rapor eden yazilardir.
Derginin kapsamina giren konulara iliskin bir problemin
ustesinden gelen tedaviyle ilgili, yeni araclar, teknikler ve
metotlar gostererek okuyucular icin bilgilendirme saglamalidir.
Olgu sunumu yazilar1 Oz (6ziin aragtirma makalesinde oldugu
gibi belli bir formatta yapilandirilmis olmasi gerekmiyor),
Anahtar Kelimeler, Giris, Olgu Sunumu, Tartisma, Referanslar,
gerekirse Tablo ve agiklayici bilgilerden olusur. Olgu sunumunda
yazili bilgilendirilmis onam alinmali ve makalede belirtilmelidir.

Derleme

Derleme makaleleri alaninda zengin birikime ve atif alan
caligmalara sahip uzman kisilerce yazilan yazilardir. Klinik
pratige iliskin bir konuda mevcut bilgiyi tanimlayan,
degerlendiren ve tartisan; gelecege iliskin caligmalara yol
gosteren derleme yazilar1 yazmalarn icin dergi belirledigi
yazarlara davet gonderir. Derleme makaleleri, Oz (6ziin,
arastirma makalesinde oldugu gibi belli bir formatta
yapilandirilmis olmasi gerekmiyor), Anahtar Kelimeler, Giris,
Sonu¢ bolimlerinden olusur. Derleme makale gonderen
yazarlarin, makalede kullandiklar1 verinin sec¢imi, alinmasi,
sentezi icin kullandiklar1 yontemleri tanimlayan bir boliime de
makalede yer vermeleri gerekir. Bu yéntemler Oz béliimiinde
de belirtilmelidir.

Editére Mektup

Editore Mektup, kisa ve net goriis bildiren yazilardir. Dergide
daha dnce yaymlanmis olan makalelerle ilgili olarak ya da
dergide ifade edilmis goriislerle ilgili olarak yazilmis olmasi
tercih edilir. Editére Mektup yazilari, daha sonra yeni bir yazi
ile gecerlilik ispati1 gerektirebilecek 6n goriis bildiren yazilar
olmamalidir.

Tablolar

Tablolar bilgileri etkin bir sekilde gosterir ve ayrica bilginin
istenen tim ayrinti seviyelerinde verilmesini saglar. Bilgileri
metin yerine tablolarda vermek genelde metnin uzunlugunu
kasaltir.

Her tablo ayr bir sayfaya cift aralikli olarak basilmalidir.
Tablolar metindeki siralarina gére numaralanip, her birine kisa
bir bashk verilmelidir. MS Word 2003 ve {istii versiyonlarinda
otomatik tablo seceneginde “tablo klasik 1” ya da “tablo basit 1”
seceneklerine gore tablolar hazirlanmalidir. Baglik satir1 ve tablo
alt tist satirlart disinda tablonun icinde baska dikey ve yatay
cizgiler kullanilmamalidir. Her siituna bir baslik verilmelidir.
Yazarlar agiklamalar1 bashkta degil, dipnotlarda yapmalidir.




YAZARLARA BILGI

Dipnotlarda standart olmayan tiim kisaltmalar agiklanmahdir.
Dipnotlar i¢in sirasiyla su semboller kullanilmalidir:

CTESIL T,

Varyasyonun standart sapma ya da standart hata gibi
istatistiksel ol¢timleri belirtilmelidir. Metin icinde her tabloya
atifta bulunulduguna emin olunmalidir. Eger yaymlanmis ya da
yayinlanmamis herhangi baska bir kaynaktan veri kullaniliyorsa
izin alinmal1 ve onlar tam olarak bilgilendirilmelidir. Cok fazla
veri igeren tablolar, cok yer tutar ve sadece elektronik yayinlar
icin uygun olabilir ya da okuyuculara yazarlar tarafindan
dogrudan saglanabilir. Boyle bir durumda uygun bir ifade metne
eklenmelidir. Bu tip tablolar, hakem degerlendirmesinden
gecmesi icin makaleyle beraber gonderilmelidir.

Sekiller

Sekiller ya profesyonel olarak ¢izilmeli ve fotograflanmali ya
da fotograf kalitesinde dijital olarak gonderilmelidir. Sekillerin
basima uygun versiyonlarinin yani sira JPEG ya da GIF
gibi elektronik versiyonlarda yiiksek c¢oziiniirliikte goriintii
olusturacak bicimlerde elektronik dosyalar1 gonderilmeli ve
yazarlar gondermeden 6nce bu dosyalarin goriintii kalitelerini
bilgisayar ekraninda kontrol etmelidir.

Rontgen, CT, MRIfilmlerive diger tanisal goriintiilemeler yiiksek
kalitede basilmis olarak gonderilmelidir. Bu nedenle sekillerin
tizerindeki harfler, sayilar ve semboller agik ve tiim makalede
esit ve yaym icin kiictiltiildiiklerinde bile okunabilecek
boyutlarda olmalidir. Sekiller miimkiin oldugunca tek baslarina
anlasilabilir olmalidir. Fotomikrografik patoloji preparatlari ic
olceklericermelidir. Semboller, oklar ya da harfler fonla kontrast
olusturmalidir. Eger insan fotografi kullanilacaksa, ya bu kisiler
fotograftan taninmamalidir ya da yazil izin alinmahdir (Etik
béliimiine bakiniz).

Sekiller metinde gegis siralarina gore numaralandirilmalidir.
Eger onceden yaymlanmis bir sekil kullanilacaksa, yayin
hakkini elinde bulunduran bireyden izin alinmalidir. Toplum
alanindaki belgeler haric yazarhga ve yayinciya bakilmadan bu
izin gereklidir. Basilacak bolgeyi gosteren ek cizimler editoriin
isini kolaylastirir. Renkli sekiller editor gerekli gordiigiinde ya
da sadece yazar ek masrafi karsilarsa basilir.

Sekillerin Dipnotlari

Ayn bir sayfadan baslayarak sekiller icin tablo basliklar ve
dipnotlar tek aralikli olarak ve Arap sayilar ile hangi sekle
kars1 geldikleri belirtilerek yazilmalidir. Semboller, oklar, sayilar
ya da harfler seklin parcalarim belirtmek icin kullanildiginda,
dipnotlarda her biri acgik¢ca tanimlanmalidir. Fotomikrografik
patoloji preparatlarinda i¢ o6lcek ve boyama teknigi
aciklanmalidir.

Olciim Birimleri
Uzunluk, agirlik ve hacim birimleri metrik (metre, kilogram,
litre) sistemde ve bunlarin onlu katlar1 seklinde rapor
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edilmelidir. Sicakliklar Celsius derecesi, kan basinci milimetre
civa cinsinden olmaldir. Ol¢ii birimlerinde hem lokal hem
de Uluslararas1 Birim Sistemleri (International System of
Units, SI) kullanilmaldir. fla¢ konsantrasyonlar1 ya SI ya da
kiitle birimi olarak verilir, alternatif olarak parantez icinde de
verilebilir.

Kisaltmalar ve sembollerde sadece standart kisaltmalar
kullanilmalidir, standart olmayan kisaltmalar okuyucu igin
cok kafa karistirict olabilir. Bashkta kisaltmadan kacinilmalidir.
Standart bir 6l¢tim birimi olmadikca kisaltmalarin uzun hali ilk
kullanilislarinda acik, kisaltilmis hali parantez icinde verilmelidir.

Tesekkiir(ler)

Yazinin sonunda kaynaklardan once yer verilir. Bu boliimde
kisisel, teknik ve materyal yardimi gibi nedenlerle yapilacak
tesekkiir ifadeleri yer alir.

Kelime Sayisi1 Sinirlandirmasi

Tiirkge ve Ingilizce 6zler en fazla 500 kelime olmalidir. Orijinal
makaleler ve derleme yazilarinda 6zel bir kelime sayisi
sinirlandirmasi yoktur. Olgu Sunumlari Oz harig 1000 kelime ile
sinirlandirilmali ve en az sayida sekil, tablo ve kaynak icermelidir.
Editére mektuplar (en fazla 1000 kelime, tablosuz ve sekilsiz)
olmali ve mektup, tiim yazarlar tarafindan imzalanmis olmahdir.
Bagcilar Tip Biilteni'nde yayinlanmis olan bir yazi ile ilgili elestiri
ya da degerlendirme niteligindeki mektuplar sozii edilen yazinin
yaymnlanmasindan sonraki 12 hafta icinde alinmis olmalidir.

Makale Hazirhig :

“Bagcilar Tip Biilteni”, Tip Dergilerinde Bilimsel Calismalarin
Yiirtitiilmesi, Raporlanmasi, Diizenlenmesi ve Yayimnlanmasina
iligkin yonergeleri takip eder ” (Uluslararasi Tip Dergisi Editorleri
Komitesi - http://www.icmje.org/). Makalenin sunulmasi
iizerine, yazarlar deneme/arastirma tiiriinii belirtmeli ve uygun
oldugunda asagidaki kurallarin kontrol listesini saglamalidir:

Randomize caligmalar icin CONSORT agiklamasi (CONSORT
Grubu icin Moher D, Schultz KE Altman D. CONSORT beyam
paralel grup randomize caligmalarin raporlarinin kalitesini
iyilestirmek i¢in 6nerileri gozden gecirdi. JAMA 2001; 285: 1987-
91) (http: //www.consort-statement.org /),

Sistematik gozden gecirmeler ve meta-analizler icin tercih
edilen raporlama maddeleri icin PRISMA (Moher D, Liberati A,
Tetzlaff J, Altman DG, PRISMA Grubu. Sistematik Incelemeler
ve Meta-Analizler icin Tercih Edilen Raporlama Maddeleri:
PRISMA Beyani. PLoS Med 2009; 6 ( 7): €1000097.) (Http://
www.prisma-statement.org /),

Tanisal dogruluk calismalarinin raporlanmasi icin STARD
kontrol listesi (Bossuyt PM, Reitsma JB, Bruns DE, Gatsonis CA,
Glasziou PP, Irwig LM, vd, STARD Grubu icin. Teshis dogrulugu
calismalarinin eksiksiz ve dogru raporlanmasina yonelik:
STARD girisimi, Ann Intern Med 2003; 138: 40-4.) (http://www.
stard-statement.org /),
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STROBE go6zlemsel calisma raporlarinda yer almasi gereken
maddelerin kontrol listesi (http://www.strobe-statement.org
n,

Gozlemsel calismalarin meta-analizi ve sistemik incelemeleri
icin MOOSE vyonergeleri (Stroup DE Berlin JA, Morton SC,
vd.) Epidemiyolojideki gozlemsel ¢alismalarin meta-analizi:
Epidemiyoloji (MOOSE) grubundaki gézlemsel calismalarin
Meta-analizini bildirme 6nerisi JAMA 2000; 283: 2008-12).

CARE kurallari, vaka raporlarinin dogrulugunu, seffafligini
ve kullanishhigini artirmak igin tasarlanmistir. (Gagnier JJ,
Kienle G, Altman DG, Moher D, Sox H, Riley D; CARE Grubu.
CARE Yonergeleri: Konsensiis Tabanli Klinik Vaka Raporlama
Rehberinin Gelistirilmesi.) (Http://www.care-statement.org /

Kaynaklar
Kaynaklarla flgili Genel Konular

Gozden gecirme vyazilart okuyucular icin bir konudaki
kaynaklara ulagsmayi kolaylastiran bir arag olsa da, her zaman
orijinal calismay1 dogru olarak yansitmaz. Bu ylizden miimkiin
oldugunca yazarlar orijinal caligmalar1 kaynak gostermelidir.
Ote yandan, bir konuda ¢ok fazla sayida orijinal ¢alismanin
kaynak gosterilmesi yer israfina neden olabilir. Birka¢ anahtar
orijinal ¢alismanin kaynak gosterilmesi genelde uzun listelerle
ayni isi gorir. Ayrica glinimizde kaynaklar elektronik
versiyonlara eklenebilmekte ve okuyucular elektronik literatiir
taramalariyla yayinlara kolaylikla ulasabilmektedir.

Ozler kaynak olarak gosterilmemelidir. Kabul edilmis
ancak yaymlanmamis makalelere atiflar “basimda” ya da
“cikacak” seklinde verilmelidir; yazarlar bu makaleleri kaynak
gosterebilmek i¢in yazili izin almalidir ve makalelerin basimda
oldugunu ispat edebilmelidir. Gonderilmis ancak yayina kabul
edilmemis makaleler, “yayinlanmamis gozlemler” olarak
gosterilmeli ve kaynak yazili izinle kullanilmalidir. Genel bir
kaynaktan elde edilemeyecek temel bir konu olmadikca “kisisel
iletisimlere” atifta bulunulmamalhdir. Eger atifta bulunulursa
parantez icinde iletisim kurulan kisinin ad ve iletisimin tarihi
belirtilmelidir. Bilimsel makaleler i¢in yazarlar bu kaynaktan
yazil izin ve iletisimin dogrulugunu gosterir belge almalidir.

Referans Stili ve Formati

Tek tip kurallar esas olarak National Library of Medicine,
tarafindan uyarlanmis olan bir ANSI standart stilini kabul
etmistir. Kaynak atifta bulunma o6rnekleri icin yazarlar www.
nlm.nih.gov/bsd/uniform_requirements.html sitesine
basvurabilirler. Dergi isimleri National Library of Medicine
kaynaginda yer alan sekilleriyle kisaltilmahdir.

Kaynaklar yazinin sonunda (Kaynaklar) bashg altinda

metindeki gecis sirasina gore numaralandirillip dizilmelidir.
Metin icinde ise () seklinde parantez icinde referans numarasi
belirtilmelidir. Kaynaklarin listesiyle metin icinde yer ali siras1
arasinda bir uyumsuzluk bulunmamalidar.

Kaynaklarin dogrulugundan yazar(lar) sorumludur. Tim
kaynaklar metinde belirtilmelidir. Kaynaklar asagidaki
orneklerdeki gibi gosterilmelidir. Alt1 yazardan fazla yazar
olan ¢caligmalardailkaltiyazarbelirtilmeli, sonrasinda “veark.”
ya da “et al.” ibaresi kullanilmalidir. Kaynak dergi adlarinin
kisaltilmas1 National Library of Medicine’de belirtilen
kisaltmalara (https://www.ncbi.nlm.nih.gov/nlmcatalog/
journals) uygun olmalidir. National Library of Medicine’da
indekslenmeyen bir dergi kisaltilmadan yazilmaldir.

Kaynaklar icin drnekler asagida belirtilmistir:
1. Dergilerdeki makaleler icin 6rnekler:

MEDLINE’da yer alan ve kisaltmas1t MEDLINE’a gore yapilan
dergi makalesi icin: Crow SJ, Peterson CB, Swanson SA,
Raymond NC, Specker S, Eckert ED, et al. Increased mortality
in bulimia nervosa and other eating disorders. Am J Psychiatry
2009;166(12):1342-1346.

MEDLINE’da yer almayan ve kisaltmasi olmayan dergi makalesi
icin: Sevinger GM, Konuk N. Emotional eating. Journal of Mood
Disorders 2013;3(4):171-178.

2. Ek say1icin:

MEDLINE’da yer alan ve kisaltmast MEDLINE’a gore yapilan

dergi makalesi i¢cin: Sharan P, Sundar AS. Eating disorders in
women. Indian J Psychiatry 2015:57(Suppl 2):286-295.

MEDLINE'’da yer almayan ve kisaltmasi olmayan dergi makalesi
icin: Maner E Yeme bozukluklarinin tedavisi. Anadolu Psikiyatri
Dergisi 2009;10(Ek 1):55-56.

3. Baskidaki makale icin:

Cossrow N, Pawaskar M, Witt EA, Ming EE, Victor TW, Herman
BK, et al. Estimating the prevalence of binge eating disorder in
a community sample from the United States: comparing DSM-
IV-TR and DSM-5 criteria. J Clin Psychiatry, 2016. (in press).

4. Kitaptan alintilar:
Tek yazarh kitaptan alint1 i¢in:

McKnight TL. Obesity Management in Family Practice. 1st ed.,
New York:Springer, 2005:47-51.

Kitaptan bir boliim icin, editor(ler) varsa:

Jebb S, Wells J. Measuring body composition in adults and
children. In Clinical Obesity in Adults and Children, Copelman
P, Caterson I, Dietz W (editors). 1st ed., London: Blackwell
Publishing, 2005:12-18.

Editoérler ayni zamanda kitabin igindeki metin ya da
metinlerin yazari ise: Once alinan metin ve takiben kitabin
ismi yine kelimeler biiyiik harfle baslatilarak yazilir.

Eckel RH (editor). Treatment of obesity with drugs in the new
millennium. In Obesity Mechanisms and Clinical Management.
1st ed., Philadelphia: Lippincott Williams & Wilkins, 2003:449-
476.
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Ceviri Kitaptan Alint1 icin:

McGuffin B Owen M]J, Gottsman II. Psikiyatri Genetigi ve
Genomigi. Abay E, Gorgiilii Y (translation editors) 1st ed.,
Istanbul: Nobel Tip Kitabevleri, 2009:303-341.

5. Tezden alint1 icin:

Keceli E Yeme bozuklugu hastalarinda obsesif kompulsif
bozukluk ve kisilik bozuklugu. Thesis, T.C. Saglik Bakanlig:
Bakirkoy Prof. Dr. Mazhar Osman Ruh Sagligi ve Sinir Hastaliklar1
Egitim ve Arastirma Hastanesi, Istanbul:2006.

6. Kongre bildirileri icin:
Akbas Oncel D, Akdemir A. Universite 6grencilerinde diyet, beden

algis1 ve kendilik algis1 arasindaki iliskiler. 47. Ulusal Psikiyatri
Kongresi Ozet Kitabi, 26-30 Ekim 2011, Antalya, 2011:102.

7. Online Makale:

Kaul S, Diamond GA. Good enough: a primer on the analysis
and interpretation of noninferiority trials. Ann Intern Med
[Internet]. 4 Temmuz 2006 [Atif tarihi:4 Ocak 2007];145(1):62-9.
Erisim adresi:http://www.annals.org/cgi/reprint/145/1/62.pdf

Makalenin Dergiye Gonderilmesi

Cevrimici gonderim (online submission) ile birlikte Bagcilar
Tip Biilteni web sitesinin (www.ijfed.org) ilgili kistmlarindaki
talimatlara uyarak makale gonderilebilmekte, hakem stiregleri
de bu yolla yapilabilmektedir.

Makalelere eslik eden ve asagidaki bilgileri iceren bir kapak
mektubu olmalidir.

e Ayni ya da ¢ok benzer calismadan elde edilen raporlarin
daha o©nce yaymma gonderilip gonderilmedigi mutlaka
belirtilmelidir. Boyle bir c¢alismaya o6zgiil olarak atifta
bulunulmali ve ayrica yeni makalede de eskisine atifta
bulunulmalidir. Génderilen makaleye bu tip materyalin
kopyalar1 da eklenerek editore karar vermesinde yardimci
olunmalidir.

e Eger makalenin kendisinde ya da yazar formunda
belirtilmemisse ¢ikar ¢atismasina neden olabilecek mali ya da
diger iliskileri belirten bir ifade olmalidir.

* Makalenin tiim yazarlar tarafindan okunup kabul edildigini,
onceden belirtilen sekilde yazarlik dl¢iitlerinin karsilandigini,
her yazarin makalenin diirtist bir calismayr yansittigina
inandigini belirten bir ifade olmalidir. Mektup editore yardimci
olabilecek tiim diger bilgileri icermelidir. Eger makale 6nceden
baska bir dergiye gonderilmisse énceki editoriin ve hakemlerin
yorumlari ve yazarlarin bunlara verdigi cevaplarin gonderilmesi
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faydalidir. Editér, o6nceki yazismalarin gonderilmesini
hakem siirecini dolayisiyla yazinin yaymnlanma siirecini
hizlandirabileceginden istemektedir.

Yazarlarin makalelerini gondermeden o©nce bir eksiklik
olmadigindan emin olmalarini saglamak icin bir kontrol listesi
bulunmaktadir. Yazarlar derginin kontrol listesini kullanip
gonderilerini kontrol etmeli ve makaleleri ile birlikte bu formu
gondermelidirler.

SON KONTROL LISTESI

e Editore sunum sayfasi

Makalenin kategorisi

Baska bir dergiye gonderilmemis oldugu bilgisi

Sponsor veya ticari bir firma ile iligkisi (varsa belirtiniz)

Istatistik kontroliiniin yapildigi (arastirma makaleleri i¢in)
Ingilizce yoniinden kontroliiniin yapildig

e Telif Hakki Devir Formu

* Yazar Katki Formu

* ICMJE Potansiyel Cikar Catismasi Beyan Formu

e Daha 6nce basilmis materyal (yazi-resim-tablo) kullanilmis
ise izin belgesi

e Insan 6gesi bulunan calismalarda “gere¢ ve yontemler”
boéliimiinde Helsinki Deklarasyonu prensiplerine uygunluk,
kendi kurumlarindan alinan etik kurul onayinin ve hastalardan
“bilgilendirilmis olur (r1za)” alindiginin belirtilmesi

e Hayvan 0gesi kullanilmis ise “gere¢ ve yontemler”
boliimiinde “Guide for the Care and Use of Laboratory Animals”
prensiplerine uygunlugunun belirtilmesi

» Kapak sayfasi
- Makalenin Tiirkge ve Ingilizce baghig (tercihen birer satir)
- Yazarlar ve kurumlari

- Tum yazarlarin yazisma adresi, is telefonu, faks numarasi,
GSM, e-posta adresleri

 Ozler (400-500 kelime) (Tiirkge ve Ingilizce)
 Anahtar Kelimeler: 3-10 arasi (Tiirkce ve Ingilizce)
e Tam metin makale

e Tesekkiir

e Kaynaklar

 Tablolar-Resimler, Sekiller
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Acute pancreatitis is an inflammatory condition of the pancreas most
commonly caused by gallstone. Approximately 70% cases of acute
pancreatitis during pregnancy are secondary to gallstones or sludge.
Acute pancreatitis is a rare complication with a reported incidence of
one per 1.500-4.500 pregnancies. Gallstones cause bile duct obstruction
and pancreatic hyperstimulation. These processes lead to increased
hydrostatic pressure, trypsin reflux and activation of digestive enzymes
within the pancreas and cause autodigestion of pancreas, followed
by local inflammation. During pregnancy, the steroid hormones of
pregnancy affect the gallbladder motility and bile content. Progesterone
induces gallbladder smooth muscle relaxation and estrogens increase
bile cholesterol level, enhancing bile stasis. The clinical symptoms
include pain in the right upper abdominal area and/or epigastric area,
which can radiate to the right flank, scapula and shoulder, anorexia,
nausea, vomiting, dyspepsia, low-grade fever and sinus tachycardia,
hyperventilation and smell of acetone in the breath. The diagnosis of
acute pancreatitis in pregnancy is confirmed by laboratory investigations
and imaging methods. The management of acute biliary pancreatitis
during pregnancy is similar on a large scale.

Keywords: Acute biliary pancreatitis, pancreatitis, pancreatitis during
pregnancy

Akut pankreatit, en yaygin olarak safra taginin neden oldugu pankreasin
iltihaph bir durumudur. Hamilelik sirasinda akut pankreatit olgularinin
yaklasik %70'i safra tasi veya gamura ikincildir. Akut pankreatit, 1,500-4,500
gebelikte bir bildirilen insidansi ile nadir bir komplikasyondur. Safra taslari
safra kanall tikanikligina ve pankreas hiperstimilasyonuna neden olur.
Bu slregler, hidrostatik basinci, tripsin geri akisini ve pankreas igindeki
sindirim enzimlerinin aktivasyonunu artirarak pankreasin kendi kendine
sindiriimesine ve ardindan lokal iltihaplanmaya neden olur. Hamilelik
sirasinda, hamileligin steroid hormonlar safra kesesi hareketliligini ve
safra igerigini etkiler. Progesteron safra kesesi diiz kas gevsemesine
neden olur ve Ostrojenler safra kolesterol seviyesini ylkselterek safra
stazini artinr. Klinik semptomlar arasinda sag Ust karin bélgesinde ve/
veya epigastrik bolgede agr, sag flank, skapula ve omuza yayilabilen
agr, istahsizlik, bulanti, kusma, dispepsi, diustuk dereceli ates ve sinus
tasikardisi, hiperventilasyon ve nefesin aseton kokusu yer alir. Gebelikte
akut pankreatit tanisi, laboratuvar incelemeleri ve goruntiileme yontemleri
ile dogrulanir. Gebelik sirasinda akut biliyer pankreatitin yonetimi blytk
olglde benzerdir.

Anahtar kelimeler: Akut bilier pankreatit, gebelik sirasinda pankreatit,
pankreatit

Introduction

The prevalence rate of gallstones varies with ethnicity. The
incidence is higher in Native American Indians, Mexicans
and Latin Americans but lower in Asia and Africa (1).

Gallbladder disease is closely related to the metabolic
syndrome. Pregnancy is an important risk factor for
gallbladder disease. Hormonal changes and weight gain are
major risk factors for biliary sludge and gallstone formation
during pregnancy (2).
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Acute pancreatitis is a rare complication with a reported
incidence of one per 1.500-4.500 pregnancies (3,4). Acute
pancreatitis is a dangerous disease with high maternal and
fetal mortality rates. Over the past decade, the maternal and
fetal mortality rates were 37% and 11 to 37%, respectively.
However, maternal mortality declined to <1% and perinatal
mortality was nearly 18% in recent studies. Approximately
70% of cases of acute pancreatitis during pregnancy are
secondary to gallstones or sludge (5).

Pathogenesis

Gallstones cause bile duct obstruction and pancreatic
hyperstimulation. These processes lead to increased
hydrostatic pressure, trypsin
of digestive enzymes within the pancreas and cause
autodigestion of pancreas, followed by local inflammation

(6).

The reasons for the association of pregnancy and biliary
tract disease include increased volume of the gallbladder
and decreased flow of bile (7). During pregnancy, the steroid
hormones of pregnancy affect the gallbladder motility and
bile content. Progesterone induces gallbladder smooth
muscle relaxation and estrogens increase bile cholesterol
level, enhancing bile stasis (8).

reflux and activation

High parity is a risk factor for gallstones; however, it
remains unclear (9). Pre-pregnancy body mass index (BMI)
is a strong predictor factor of gallbladder diseases. Obesity
(BMI>30 kg/m?) is strongly associated with gallbladder
diseases. However, weight gain during pregnancy is
conversely associated with the risk of incident gallbladder
diseases (10).

Insulin resistance increases the risk of gallstones and
sludge, which is another situation associated with obesity
(11). Some studies report that women gain more weight
during pregnancy and this weight could contribute to
insulin resistance (10).

Serum leptin level is another predictive factor of gallbladder
disease. Leptin is a hormone which is secreted by the
adipose tissue and closely correlated with body fat mass.
Leptin levels are increased during pregnancy. Leptin affects
biliary cholesterol elimination and may cause gallstone
formation and gallbladder disease (12,13).

Clinical Presentation

The symptoms of acute pancreatitis due to the gallbladder
disorders in pregnancy are non-specific. The symptoms
of gallbladder disease can be present before the clinical
presentation of acute pancreatitis. The symptoms include

96

the classic colicky or stabbing pain in the right upper
abdominal area and/or epigastric area, which can radiate to
the right flank, scapula and shoulder in about 40% of cases.
Other symptoms are anorexia, nausea, vomiting, dyspepsia,
low-grade fever and sinus tachycardia, hyperventilation and
smell of acetone in the breath. Abdominal pain due to the
acute pancreatitis could be mild to severe with abdominal
tenderness, muscle rigidity, jaundice, paralytic ileus and
hypoxemia. The symptoms can occur at any time of
pregnancy but increase with gestational age. The duration
of symptoms may change from 24 hours up to 3 weeks.

Diagnosis

The diagnosis of acute pancreatitis in pregnancy is
confirmed by laboratory investigations and imaging
methods. Serum amylase and lipase levels could be
elevated three times over upper limit of normal value.
Serum glucose, bilirubin and liver enzyme activities could
be normal or increased. Leukocytosis may be present (14).

Abdominal ultrasound scan with no radiation to the fetus
is an initial, safe and inexpensive imaging technique for the
detection of gallstones, which are a potential cause of acute
pancreatitis in pregnancy (15).

Magnetic resonance cholangiopancreatography (MRCP)
provides multi-planar large field with excellent soft-tissue
contrast and images of bilio-pancreatic duct systems.
MRCP does not require contrast medium and radiate
ionizing radiation to mother and fetus. The sensitivity of
MRCP to the diagnosis of common bile duct stones is over
90% (15). It could also specify their numbers and locations
but small gallstones located in the distal common bile
duct could be missed by MRCP (16). The other advantage
of MRCP is also its facilitating endoscopic retrograde
cholangiopancreatography (ERCP) and laparoscopic
cholecystectomy (17).

Endoscopic ultrasonography (EUS) has higher specificity
than MRCP in detecting suspected small common bile duct
stones (£2 mm) or sludge. However, EUS requires general
anesthesia and expensive equipment, and depends on the
operator’s experience (18).

Although computed tomography is the most commonly
used imaging technique in the diagnosis of acute
pancreatitis among adults, it is not recommended in
pregnant patients because of the fear of radiation exposure
of the fetus (19).

ERCP is used for both diagnostic and therapeutic options
in selected acute biliary pancreatitis cases when other
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imaging techniques fail to demonstrate small gallstones or
sludge in the common bile duct (20). ERCP with endoscopic
sphincterotomy is useful in extracting small gallstones and
ensuring the drainage of the infected bile in severe acute
biliary pancreatitis (21). A major concern for this procedure
has been radiation exposure of the fetus. Therefore, before
performing therapeutic ERCP, MRCP or EUS helps to
identify patients who require ERCP (22).

Treatment

The management of acute biliary pancreatitis during
pregnancy is similar on a large scale. The pregnant women
should be admitted to an intensive care unit. Intravenous
fluid and nutritional therapy are required. Parenteral
nutrition outcomes are successful in obstetric patients.
However, the frequency of central venous catheter- related
complications are higher in pregnant than in non-pregnant
patients (23). Naso-jejunal enteral nutrition is preferable
to total parenteral nutrition in severe acute pancreatitis
during pregnancy. Enteral nutrition has lower frequency of
infectious complications than parenteral nutrition (24).

The first decision is a choice of which procedure to clear
gallstones in common bile duct. The second decision is
cholecystectomy time (25). The presence or absence of
common bile duct dilatation, cholangitis, obstructive
jaundice, peritonitis, severity of acute pancreatitis and
trimester of pregnancy affect the treatment modalities.
Although symptomatic biliary tract diseases are managed
conservatively, 50% of patients receiving conservative
treatment have recurrent episodes of biliary pancreatitis
during pregnancy (4). Acute biliary pancreatitis patients
could be evaluated for cholecystectomy to prevent recurrence
during pregnancy. Laparoscopic cholecystectomy is a safe
procedure for both the mother and the fetus in all trimesters
(26). It cannot be performed at late gestation weeks
because uterus is too big and it makes difficult to evaluate
the surgical area for laparoscopic approach. The main
advantages of laparoscopic cholecystectomy are earlier
mobilization, shorter hospitalization time, lower dose of
narcotic and analgesic use, lower risk of wound infections
and thromboembolism (27). Uterine injuries during trocar
placement, preterm delivery and fetal acidosis are the main
complications of laparoscopic cholecystectomy (28).

ERCP is another safe and alternative diagnostic and
therapeutic procedure in acute biliary pancreatitis during
pregnancy. Sphincterotomy and clearance of bile duct
stones by ERCP are indicated in patients with severe acute
pancreatitis, cholangitis and persistent biliary obstruction

(29). Biliary sphincterotomy with ERCP may be more
suitable than cholecystectomy in acute biliary pancreatitis
during pregnancy (30).

Conclusion

Acute pancreatitis is a dangerous disease with high
maternal and fetal mortality rates. The diagnosis of acute
pancreatitis in pregnancy is confirmed by laboratory
investigations and imaging methods. The management of
acute biliary pancreatitis during pregnancy is similar on a
large scale.

Ethic

Peer-review: Internally peer-reviewed.

Authorship Contributions

Concept: Y.C,, Design: B.A.,, Data Collection or
Processing: Y.C., Analysis or Interpretation: B.A., Literature
Search: B.A., Writing: Y.C.

Conflict of Interest: No conflict of interest was declared by
the authors.

Financial Disclosure: The authors declared that this study
received no financial support.

References

1. SinghV, Trikha B, Nain C, Singh K, Bose S. Epidemiology of gallstone
disease in Chandigarh: a community-based study. J] Gastroenterol
Hepatol 2001;16(5):560-563.

2. Stampfer MJ, Maclure KM, Colditz GA, Manson JE, Willett WC. Risk
of symptomatic gallstones in women with severe obesity. Am J Clin
Nutr 1992;55(3):652-658.

3. Eddy JJ, Gideonsen MD, Song JY, Grobman WA, O’Halloran P,
Pancreatitis in pregnancy. Obstet Gynecol 2008;112(5):1075-1081.

4. Hernandez A, Petrov MS, Brooks DC, Banks PA, Ashley SW,
Tavakkolizadeh A. Acute pancreatitis and pregnancy: a 10-year
single center experience. J Gastrointest Surg 2007;11(12):1623-
1627.

5. Papadakis EP Sarigianni M, Mikhailidis DB, Mamopoulos A,
Karagiannis V. Acute pancreatitis in pregnancy: an overview. Eur J
Obstet Gynecol Reprod Biol 2011;159(2):261-266.

6. Vonlaufen A, Wilson ]S, Apte MV. Molecular mechanisms
of pancreatitis: current opinion. ] Gastroenterol Hepatol
2008;23(9):1339-1348.

7. Everson GT, McKinley C, Lawson M, Johnson M, Kern F Jr.
Gallbladder function in the human female: effect of the ovulatory
cycle, pregnancy, and contraceptive steroids. Gastroenterology
1982;82(4):711-719.

8. Ramin KD, Ramsey PS. Disease of the gallbladder and pancreas in
pregnancy. Obstet Gynecol Clin North Am 2001;28(3):571-580.

9. Basso L, McCollum PT, Darling MR, Tocchi A, Tanner WA. A
study of cholelithiasis during pregnancy and its relationship

97



Ceylan and Akar

Review of a Challenging Clinical Issue: Acute Biliary Pancreatitis During Pregnancy

Bagcilar Medical Bulletin,
Volume 6, Issue 2, June 2021

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

98

with age, parity, menarche, breast-feeding, dysmenorrhea, oral
contraception and a maternal history of cholelithiasis. Surg
Gynecol Obstet 1992;175(1):41-46.

Ko CW, Beresford SA, Schulte SJ, Matsumoto AM, Lee SP. Incidence,
natural history, and risk factors for biliary sludge and stones during
pregnancy. Hepatology 2005;41(2):359-365.

Ko CW, Beresford SA, Schulte SJ, Lee SP. Insulin resistance and
incident gallbladder disease in pregnancy. Clin Gastroenterol
Hepatol 2008;6(1):76-81.

Méndez-Sdnchez N, Gonzdlez V, King-Martinez AC, Sédnchez
H, Uribe M. Plasma leptin and the cholesterol saturation of
bile are correlated in obese women after weight loss. J Nutr
2002;132(8):2195-2198.

VanPatten S, Ranginani N, Shefer S, Nguyen LB, Rossetti L, Cohen
DE. Impaired biliary lipid secretion in obese Zucker rats: leptin
promotes hepatic cholesterol clearance. Am ] Physiol Gastrointest
Liver Physiol 2001;281(2):G393-G404.

Ramin KD, Ramin SM, Richey SD, Cunningham FG. Acute
pancreatitis in pregnancy. Am J Obstet Gynecol 1995;173(1):187-
191.

Roumieu E Ponchon T, Audra P, Gaucherand P. Acute pancreatitis in
pregnancy: place of the different explorations (magnetic resonance
cholangiopancreatography, endoscopic ultrasonography) and
their therapeutic consequences. Eur ] Obstet Gynecol Reprod Biol
2008;140(1):141-142.

Scheiman JM, Carlos RC, Barnett JL, Elta GH, Nostrant TT, Chey
WD, et al. Can endoscopic ultrasound or magnetic resonance
cholangiopancreatography replace ERCP in patients with
suspected biliary disease? A prospective trial and cost analysis. Am
J Gastroenterol 2001;96(10):2900-2904.

Polydorou A, Karapanos K, Vezakis A, Melemeni A, Koutoulidis
V, Polymeneas G, et al. A multimodal approach to acute biliary
pancreatitis during pregnancy: A case series. Surg Laparosc Endosc
Percutan Tech 2012;22(5):429-432.

Pitchumoni CS, Yegneswaran B. Acute pancreatitis in pregnancy.
World J Gastroenterol 2009;15(45):5641-5646.

Kennedy A. Assessment of acute abdominal pain in the pregnant
patient. Semin ultrasound CT MR. 2000;21(1):64-77.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Turhan AN, Géneng M, Kapan S, Islim E Oner OZ, Tulubas E, et al.
Acute biliary pancreatitis related with pregnancy: a 5-year single
center experience. Ulus Travma Acil Cerrahi Derg 2010;16:160-164.

NIH state-of-the-science statement on endoscopic retrograde
cholangiopancreatography (ERCP) for diagnosis and therapy. NIH
Consens State Sci Statements 2002;19(1):1-26.

Ainsworth AP, Rafaelsen SR, Wamberg PA, Durup J, Pless TK,
Mortensen MB. Is there a difference in diagnostic accuracy
and clinical impact between endoscopic ultrasonography and
magnetic resonance cholangiopancreatography? Endoscopy
2003;35(12):1029-1032.

Russo-Stieglitz KE, Levine AB, Wagner BA, Armenti VT. Pregnancy
outcome in patients requiring parenteral nutrition. ] Matern Fetal
Med 1999;8(4):164-167.

Petrov MS, Whelan K. Comparison of complications attributable
to enteral and parenteral nutrition in predicted severe acute
pancreatitis: a systematic review and meta-analysis. Br J Nutr
2010;103(9):1287-1295.

Carr-Locke DL. Cholelithiasis plus choledocholithiasis: ERCP first,
what next? Gastroenterology 2006;130(1):270-272.

Date RS, Kaushal M, Ramesh A. A review of the management of
gallstone disease and its complications in pregnancy. Am J Surg
2008;196(4):599-608.

Jackson H, Granger S, Price R, Rollins M, Earle D, Richardson W,
et al. Diagnosis and laparoscopic treatment of surgical diseases
during pregnancy: an evidence-based review. Surg Endosc
2008;22(9):1917-1927.

Palanivelu C, Rangarajan M, Senthilkumaran S, Parthasarathi
R. Safety and efficacy of laparoscopic surgery in pregnancy:
experience of a single institution. J Laparoendosc Adv Surg Tech A
2007;17(2):186-190.

Banks PA, Freeman ML; Practice Parameters Committee of the
American College of Gastroenterology. Practice guidelines in acute
pancreatitis. Am J Gastroenterol 2006;101(10):2379-2400.

Baillie J, Cairns SR, Putman WS, Cotton PB. Endoscopic
management of choledocholithiasis during pregnancy. Surg
Gynecol Obstet 1990;171(1):1-4.



ORIGINAL RESEARCH

Bagcilar Med Bull 2021;6(2):99-104
DOI: 10.4274/BMB.galenos.2020.11.079

Does the Coraco-acromial Angle Contribute to the
Diagnosis of Impingement Syndrome?

Korako-akromial A¢inin Impingement Sendromu Tanisina Katkis1 Var Mi?

@ Ersen Ertekinl, @ Zehra Seznur Kasar2

1Aydin Adnan Menderes University Faculty of Medicine, Department of Radiology, Aydin, Turkey
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Objective: The aim of the present study is to investigate the contribution
of the coraco-acromial angle to the diagnosis of impingement syndrome.

Method: The magnetic resonance images of the shoulder of 159 patients
(96 females, 63 males) with impingement syndrome and 201 control
cases (113 females, 88 males) from 2017 to 2019 were retrospectively
evaluated. On the sagittal plane T2-weighted images, the shortest
distances of humeral head to the acromion and the coracoid process,
and the angle between longitudinal axis of the coraco-acromial ligament
and longitudinal axis of the acromion were measured. To evaluate intra-
observer reliability, all measurements were repeated two weeks later.

Results: The mean values of coraco-humeral distance, acromio-humeral
distance and coraco-acromial angle were 8.39£5.97 mm, 8.07£4.00 mm
and 123.45+1110°, respectively, in the patient group, and 10.32+£2.52 mm,
10.69£219 mm and 124.75+6.95°, respectively, in the control group. While
there was a significant difference between the patient and control groups
in terms of coraco-humeral and acromio-humeral distances (p<0.05),
there was no significant difference in terms of coraco-acromial angle
(p>0.05). Elsewise, no correlation was found between impingement
syndrome and coraco-acromial angle, since there were moderately
negative correlations in terms of coraco-humeral and acromio-humeral
distances.

Conclusion: Unlike the coraco-humeral and acromio-humeral
distances, there was no correlation between coraco-acromial angle and
impingement syndrome.

Keywords: Coraco-acromial angle, impingement syndrome, magnetic
resonance imaging

Amag: Bu calismanin amaci korako-akromial aginin sikisma sendromu
tanisina katkisini aragtirmaktir.

Yontem: 2017-2019 yillari arasinda sikisma sendromlu 159 hastanin (96
kadin, 63 erkek) ve 201 kontrol olgusunun (113 kadin, 88 erkek) omuz
manyetik rezonans goruntuleri geriye dontk olarak degerlendirildi.
Sagittal duzlem T2 agirlikli gortntilerde, humerus basi ile akromion
ve korakoid progesin en kisa mesafeleri ve korako-akromial ligamentin
uzunlamasina ekseni ile akromionun uzunlamasina ekseni arasindaki ag!
(korako-akromial ag1) dlculdu. Gozlemci igi guvenilirligi degerlendirmek
icin, tum olgtmler iki hafta sonra tekrarlandi.

Bulgular: Ortalama korako-humeral mesafe, akromio-humeral mesafe
ve korako-akromial a¢i de@erleri hasta grubunda sirasiyla 8,3945,97 mm,
8,07£4,00 mm ve 123,45+1110° iken, kontrol grubunda 10,32+2,52 mm,
10,69£2,19 mm 124,75%6,95° idi. Hasta ve kontrol grubu arasinda korako-
humeral ve akromio-humeral mesafeler agisindan anlamli fark varken
(p<0,05), korako-akromial aci agisindan anlamli fark yoktu (p>0,05).
Korako-humeral ve akromio-humeral mesafeler ile sikisma sendromu
arasinda orta derecede negatif korelasyonlar mevcut iken korako-
akromial agl ile sikisma sendromu arasinda bir iligki saptanmadi.

Sonug: Korako-humeral ve akromio-humeral mesafelerden farkli olarak,
korako-akromial aci ile sikisma sendromu arasinda bir iliski saptanmadi.

Anahtar kelimeler: Korako-akromial agl, manyetik rezonans
gorlintileme, sikisma sendromu

Bagcilar Med Bull 2021;6(2):99-104

Address for Correspondence: Ersen Ertekin, Aydin Adnan Menderes University Faculty of Medicine, Department of Radiology, Aydin, Turkey
E-mail: drersen@hotmail.com ORCID: orcid.org/0000-0001-7282-0725 Received: 1711.2020 Accepted: 1112.2020

Cite this article as: Ertekin E, Kasar ZS. Does the Coraco-acromial Angle Contribute to the Diagnosis of Impingement Syndrome?

OCopyright 2021 by the Health Sciences University Turkey, Bagcilar Training and Research Hospital

Bagcilar Medical Bulletin published by Galenos Publishing House.

99


https://orcid.org/0000-0001-7282-0725
https://orcid.org/0000-0001-9226-0659

Ertekin and Kasar
Coraco-acromial Angle in Impingement Syndrome

Bagcilar Medical Bulletin,
Volume 6, Issue 2, June 2021

Introduction

Impingement syndrome is one of the most common causes
of shoulder pain in the subacromial region. A leading cause
of this syndrome is the compression of the supraspinatus
tendon and long head of biceps brachi muscle between the
humeral head and coraco-acromial ligament (1). Shoulder
impingement syndrome was first described by Neer (2). He
explained this syndrome as a mechanical compression of
the rotator cuff tendons under the antero-inferior part of
the acromion in the forward flexion and internal rotation
position of the shoulder (3).

The superior border of the subacromial space is formed
by one third anterior part of acromion, coraco-acromial
ligament, coracoid process, acromio-clavicular joint and
acromio-clavicular ligament. The lower border is formed by
humeral head and tuberculum majus (4). In impingement
syndrome, the rotator cuff tendons are compressed in
subacromial space due to the pathologies of the anatomic
structures that limit this space. Impingement of the
tendons may occur due to internal and external causes (5).
Among the external causes, the morphological structure
of acromion and acromio-clavicular joint pathologies,
which causes narrowing of the subacromial space, is the
most common (6). Acromion variations are also considered
among the causes of impingement and might lead to rotator
cuffrupture (7). Internal causes of impingement are tendon
degenerations due to decreased vascularity and recurrent
loads in rotator cuff tendons (8). The rotator cuff tendons
provide the dynamic stabilization of the shoulder joint
along with the long head of biceps brachi, pectoralis major,
latissimus dorsi and serratus anterior musles, while the
joint capsule, glenoidal labrum, glenohumeral ligaments
and negative joint pressure ensure the static stabilization.
Although the diagnosis of impingement syndrome is made
through clinical examination, imaging methods are helpful
for an accurate diagnosis.

Magnetic resonance imaging (MRI) is widely used in
musculoskeletal imaging due to its high soft tissue
resolution. Shoulder MRI can help to evaluate the
pathological condition causing compression, the condition
of the tendon exposed to compression and possible
additional findings (6,7). The main parameters used for
the diagnosis of impingement syndrome on MRI are the
reduction of coraco-humeral distance (CHD) and acromio-
humeral distance (AHD). However, the reduction of these
distances is not always compatible with clinical findings.
We think that the addition of new anatomical data may
increase the clinico-radiologic compliance. Therefore, we
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investigated whether there was a correlation between the
coraco-acromial angle (CAA) and impingement syndrome,
in addition to AHD and CHD.

Materials and Methods

Approval was obtained from the University of Aydin Adnan
Menderes Ethics Committee for non-interventional clinical
trials within our institution (protocol no: 2019/175). Since
it was designed retrospectively and only MRI images of the
patients were evaluated, no “voluntary consent form” was
obtained from the patients.

Patient Selection

From May 2017 to May 2019, shoulder MRIs of patients
older than 18 years were scanned retrospectively. Among
patients referred to our clinic for shoulder MRI with a pre-
diagnosis of impingement syndrome, those whose MRI
results were compatible with impingement syndrome were
identified. Patients with history of trauma, rheumatologic
disease or severe glenohumeral arthrosis, and tumors,
those who had previous operations and those with poor
MRI quality were excluded from the study. Consequently,
159 patients (96 females, 63 males) diagnosed with
impingement syndrome were included in the study. Two
hundred-one cases (113 females, 88 males) with a similar
age distribution to the patient group without clinical pre-
diagnosis of impingement syndrome and with normal
shoulder MRI report were defined as the control group.

MRI Evaluation

All MRI examinations were obtained with a 1.5 Tesla MR
device (Philips Achieva, Philips Medical Systems, Nederland
BV) using an 8-channel superficial shoulder coil. As a
standard shoulder MRI scan, T1 and T2-weighted series in
the sagittal oblique plan, T2-weighted fat-suppressed series
in the coronal oblique plan, and T2-weighted series in the
axial plane were obtained. All measurements were made on
T2-weighted sections in the sagittal oblique plane.

AHD and CHD measurements were made from the section
where the distance between the humeral head-acromion
and humeral head-coracoid process was the shortest,
respectively. CAA was measured between the longitudinal
axis of the coraco-acromial ligament and the line tangent
to the inferior surface of the acromion (Figure 1). For
intra-observer reliability analysis, all measurements were
repeated after two weeks.

Acromion shapes of all cases were evaluated on sagittal
plane T2-weighted MR images, based on the morphological
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classification of Bigliani et al (9). Accordingly, acromion
types were divided into three groups: type 1=flat, type
2=anteriorly curved, type 3=hooked.

Statistical Analysis

SPSS 22.0 program was used for the statistical analysis. The
normality analysis of the obtained data was evaluated with
the Kolmogorov-Smirnov test. The Student’s t-test was used
for the analysis of normally distributed data, and the Mann-
Whitney U test for non-normally distributed data, with a
significance level of 0=0.05. For the correlation analysis,
the Pearson and Spearman correlation tests was used for
normally and non-normally distributed data, respectively.

Results

One hundred and fifty-nine patients (96 females, 63 males)
and 201 (113 females, 88 males) controls were included
in our study. The average age of the patient group was
55.1+12.4 years in females and 52.4+14.3 years in males.
The mean age of the control group was 47.4+10.5 years in
females and 40.2+13.5 years in males. The average age of
the patient group was higher than that of the control group
for both males and females (p<0.05).

The mean values of CHD, AHD and CAA were 8.39+5.97
mm, 8.07+4.00 mm and 123.45+11.10°, respectively, in
patients with impingement syndrome, and 10.32+2.52
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Figure 1. The measurements of acromio-humeral
distance (AHD), coraco-humeral distance (CHD) and
coraco-acromial angle (CAA) on sagittal plane T2-
weighted magnetic resonance imaging

mm, 10.69+2.19 mm and 124.75+6.95°, respectively, in the
control group. While there was a significant difference
between the two groups in terms of CHD (p=0.001) and
AHD (p=0.001), there was no significant difference in CAA
(p=0.182). The statistical analyses of patients according to
their gender, the distribution of age, CHD, AHD and CAA
values by groups were summarized in Table 1, 2.

In terms of acromion types of males, 37 were type I and 26
were type Il in the patient group and 70 were type I and 18
were type II in the control group. While 54 of the female
patients had type I and 42 had type II, 69 women had type
I and 44 had type II acromion in the control group. We did
not determine type III acromion in any group. In males,
type II acromion was significantly higher in the patient
group compared to the control group (p=0.002). We did
not find a significant difference between the patient and
control groups in women.

When the effect of gender was evaluated, there was a
significant difference between men and women in the
control group in terms of AHD (p=0.04), CHD (p=0.00),
CAA (p=0.01) and acromion types (p=0.01). There was no
significant difference between the female and male patients
in term of acromion type in the patient group (p>0.05).

Correlation analysis indicated moderately negative
correlation between impingement syndrome and CHD
(r=0.455) and AHD (r=0.590). There was also a moderate
negative correlation between the age and CHD (r=0.320)
and AHD (r=0.169). In addition, a moderately positive

Table 1. Measurement results of females in the patient and
control groups

Female Patient Control p
group (n=96) group (n=113)

Age 551+12.4 4741105 0.001
Acromio-humeral 8.01+4.9 10.4%21 0.001
distance (mm)

Coraco-humeral 8.1t74 9.8+2.3 0.031
distance (mm)

Coraco-acromial angle (°) 122.9%13.5 123.616.9 0.637

Table 2. Measurement results of males in the patient and
control groups

Male Patient group Control p
(n=63) group (n=88)

Age 52.4+14.3 40.2%+13.5 0.001
Acromio-humeral 81+21 11.0+£2.3 0.001
distance (mm)

Coraco-humeral 8.7+2.5 10.9+2.6 0.001
distance (mm)

Coraco-acromial angle (°) 124.4+5.7 126.216.8 0.083
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correlation was found between impingement syndrome
and age parameter (r=0.357).

In the intra-observer reliability analysis, there was a high
correlation between both measurements in terms of CHD,
AHD and CAA (r=0.860, 0.869 and 0.922, respectively)
(Table 3).

Discussion

In the shoulder impingement syndrome, the subacromial
space is contracted due to internal or external factors,
and tendons are compressed in this interval during joint
movements. Although the diagnosis of the syndrome
is usually based on clinical findings, in most cases,
radiological imaging methods are used for confirmation
or to reveal the etiology. In order to diagnose impingement
radiologically, the narrowing in AHD and CHD distances
is considered. However, contraction of these distances is
not always consistent with clinical symptoms and signs.
Therefore, we thought that adding new anatomical data
to existing radiological diagnostic criteria for the diagnosis
of impingement might increase clinico-radiologic
compliance.

In the current study, we investigated the contribution of the
CAA to the diagnosis of impingement syndrome in addition
to the distances between humeral head with coracoid
process and acromion. According to our findings, AHD and
CHD decreased significantly in impingement syndrome
compared to the control group, in parallel to the literature
(10,11). In contrast, CAA decreased slightly in impingement
syndrome, but no significant difference was observed
between the patient and the control groups.

In our study, AHD and CHD were measured at the shortest
distance on the sagittal plane MRI. However, there is
no clear consensus on the method of measuring CHD
and AHD in the literature. Some researchers made their
measurements from MR images in the sagittal plane, some
in the coronal plane, some in axial or combined (10-14). In
spite of this, in most of these studies, measurements were
made at the level where these distances were the shortest.
Unlike measuring in different planes, some researchers
made measurements from different locations to evaluate

Table 3. Intra-observer reliability measurement results

r Y
Acromio-humeral distance 0.922 0.001
Coraco-humeral distance 0.869 0.001
Coraco-acromial angle 0.860 0.001
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the effect of the measurement site on diagnosis (12,14).
Park et al. (12) measured AHD on three different points,
as medial, lateral and central of the acromion, on the
sagittal plane MRI of 56 male and 24 female patients with
impingement. They stated that AHD measurements taken
from the lateral and center of the acromion decreased in
correlation with the impingement syndrome and that AHD
measurements made from the medial of the acromion did
not show a significant difference between the groups.

Despite the high correlation between impingement
syndrome and CHD-AHD, the unsatisfactory clinico-
radiologic correlation leads researchers to different
searches (15,16). We performed CAA measurements that we
thought might be useful for diagnosis for this purpose, but
we did not find a significant difference between the patient
and control groups in terms of CAA measurements. Similar
to our study, Cay et al. (15) measured AHD, CHD and CAA
of 40 patients who underwent shoulder arthroscopy due
to rotator cuff rupture and 28 healthy cases on the sagittal
plane MRI. They stated that AHD, CHD and CAA were
significantly decreased in patients compared to the control
group. McGinley et al. (16) retrospectively evaluated the
MRI of 89 impingement cases. In their study, they measured
acromion angles on MRI in the coronal plane and divided
the patients into two groups as those with an acromion
angle higher and lower than 7.5°. They also compared the
two groups by measuring the distance between coraco-
acromial ligament and humeral head. As a result, they
found that this distance was significantly shorter in the
group with low acromion angle.

In our study, we also examined the relationship between
acromion types and impingement syndrome. In male cases,
a significant difference was observed between the patient
and control groups in terms of acromion types, while
we could not find any significant difference in women.
We think that the reason for this was the absence of type
III acromion in our study. This condition may also have
contributed to the fact that females’ AHD and CHDs are
less than those of males. There are studies in the literature
comparing acromion type with CHD or AHD in patients
with impingement syndrome. Duymus et al. (17) compared
acromion types and AHD in 38 male and 62 female patients
with impingement syndrome retrospectively. In their
study, they classified the acromion into 4 groups according
to their morphology (type I: flat, type II: parallel to the
caput humerale; type III: hook-shaped; type IV: convex
bottom surface). As a result, they found that there was no
significant difference between acromion types and AHD
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measurements in men, whereas AHD was shorter in type
III acromion than in other types in female patients. Asal
and Sahan (11) divided the coracoid process of 200 patients
(87 males and 113 females) with subcoracoid impingement
syndrome into three groups: type I flat, type II osteophytic
and type III hooked. In their measurements on the MRI
in the axial plane, they found that the CHD in the type III
group was significantly shorter than in the type I group.

In accordance with the literature, we found that the mean
age of both male and female patients was higher than that
of the control group, due to aging-related ligamentous
laxity and structures degenerative changes (decreased
vascularity, etc.) in the subacromial space (12,17).

Our study showed that women in the control group had
lower AHD, CHD and CAA values than men in the control
group. But there was no significant difference between
male and female patient groups in terms of AHD, CHD
and CAA values. This condition may be attributed to the
anatomical structure difference between men and women.
Unlike our study, Duymus et al. (17) examined 100 patients
with impingement syndromes (38 men, 62 women) and
found AHD to be shorter in women than in men.

Study Limitations

Our study has some limitations. The most important
limitation was the lack of clinical examination data due
to the retrospective nature of the study. Making the
measurements by a single researcher can be considered as
a limitation. However, the measurements of all cases were
repeated after two weeks and a high correlation was found
in the intra-observer reliability analyses. Another limitation
may be the lack of etiological classification in the patient
group, which may reveal different anatomical signs.

Conclusion

As a result, the findings in our study revealed a significant
decrease in the CHD and AHDs in impingement syndrome,
while there was no significant difference in the CAA
values. However, studies with extended study groups and
different measurement techniques are needed for a better
understanding of impingement syndrome and etiological
causes.
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Objective: General anesthesia management in coronary artery bypass
graft surgery (CABGC) should preserve myocardial function, prevent
ischemic damage, and maintain stable hemodynamics. There is not
a universally accepted technique for anesthetic management during
CABGC. Drugs or drug combinations and maintenance of infusions
are decided based on the pathophysiological condition of the patient
and the individual preference and experience of the anesthesiologist
(1). Although there are many studies about an anesthesia induction in
CABGC, studies about anesthetic maintenance are very limited. In this
study, we compared the hemodynamic effects of three different methods
that were used in anesthetic maintenance in CABGC.

Method: The retrospective records of 108 patients in ASA II-Ill group who
underwent elective CABGC were divided into 3 groups according to their
anesthetic maintenance methods. Group | was maintained with 1-3%
sevoflurane and fentanyl 4 mcg/kg/hour infusion, group Il with propofol
15-4 mg/kg/hour and fentanyl 4 mcg/kg/hour infusion, and group IlI
with propofol 1.5-4 mg/kg/hour and remifentanil infusion of 0.03 mg/

Amag: Koroner arter baypas greft cerrahisinde (KABGC) genel anestezi
yonetimi miyokard fonksiyonunu korumali, iskemik hasari onlemeli ve
stabil hemodinamiyi saglamalidir. KABGC sirasinda anestezi yonetimi
icin evrensel olarak kabul edilmis olan tek bir teknik bulunmamaktadir.
Kullanilan ilaglar ve ilag kombinasyonlari, idame inflizyonlari hastanin
patofizyolojik durumu ile anesteziyoloji ve reanimasyon uzmaninin bireysel
tercihi ile deneyimine dayanir. KABGC'sinde anestezi indlksiyonu ile ilgili
cok sayida galisma olsa da anestezi idamesi ile ilgili ¢alismalar kisithdr.
Bu calismada, retrospektif olarak KABGC'sinde anestezi idamesinde
kullanilmis 3 farkli yontemin hemodinami tzerine etkileri karsilastirild.

Yontem: Elektif KABGC uygulanmis olan ASA II-lll grubu 108 hastanin
kayitlari anestezi idame yontemlerine gore 3 gruba ayrilmistir. Grup 1
%1-3 sevofluran ve fentanil 4 mcg/kg/saat infizyonu, grup 2 propofol
1,5-4 mg/kg/saat ve fentanil 4 mcg/kg/saat inflizyonu, grup 3 propofol
1,5-4 mg/kg/saat ve remifentanil 0,03 mg/kg/saat inflizyonu ile idame
edilmisti. indiksiyon sonrasi (T0), sternotomi sonrasi (T1), perikardiyotomi
sonrasli (T2), CPB sonrasi besinci dakikada (T3), toraks kapatilirken (T4)
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kg/hour. Systolic blood pressure, diastolic blood pressure, mean arterial
pressure (MAP) and heart rate (HR) were measured and recorded after
induction (T0), after sternotomy (T1), after pericardiotomy (T2), 5 minutes
after cardiopulmonary bypass (CPB) (T3), after thorax closure (T4), at the
end of the operation (T5). The vasodilator requirements in the time period
before CBP and the inotropic agent requirements after CPB were noted.

Results: Data of 108 patients (88 men/20 women) were analyzed.
Demographic characteristics of the patients were similar in all the groups.
Statistical analysis was made among the groups depending on coronary
artery bypass graft number, cross-clamp time, total fluid administration,
total blood transfusion, total urine volume, inotropic agent requirement
after CPB, postoperative central venous pressure, and pre- and
postoperative lactate levels; however, there was no statistical difference.
There was not change more than 20-25% in MAP and HR in group | than
the others.

Conclusion: Better hemodynamic results were achived with sevoflurane
and fentanyl in the anesthetic maintenance of CABGC.

Keywords: Cardiovascular anesthesia, hemodynamics, inhalation,
intravenous

ve operasyon bitiminde (T5) olmak Uzere sistolik kan basinci (SKB),
diyastolik kan basinci, ortalama arter basinci (OAB), kalp hizi (nabiz)
kaydedilmisti. Kardiyopulmoner baypas (KBP) dncesi donemde kullanilan
vazodilatator ilag ihtiyaci ile KPB sonrasinda kullanilmis olan inotropik
ajan miktarlari hesaplandi.

Bulgular: Yiz sekiz hastadan (88 erkek/20 kadin) elde edilen veriler
analiz edildi. Hastalarin demografik ézellikleri her Gg grupta da benzerdi.
Koroner arter baypas greft sayisi, kros klemp stresi, toplam sivi, toplam
kan transfiizyonu, toplam idrar hacmi, KPB sonrasi inotropik ajan
gereksinimi, ameliyat sonrasi santral venéz basing, ameliyat oncesi ve
sonrasi laktat ve laktat artisi agisindan gruplar arasinda istatistiksel olarak
fark yoktu. Grup 1'de diger gruplara gore, OAB ve nabizda %20-25'ten
fazla degisiklik yoktu.

Sonug: KABGC'de sevofluran ve fentanil ile anestezi idamesi daha stabil
hemodinami saglad.

Anahtar kelimeler: Hemodinami, inhalasyon, intravenoz, kardiyovaskiler
anestezi

Introduction

Purpose of coronary artery bypass graft surgery (CABGS)
anesthesia is to provide hemodynamic stability in patients
who do not have sufficient cardiac reserve (1). Coronary
artery disease patients with limited cardiac reserves are
highly sensitive to the factors that increase myocardial
oxygen demand such as blood pressure increase,
myocardial contractility, and systemic and pulmonary
vascular resistance. These patients
vulnerable in events that reduce coronary perfusion, such
as hypotension. These factors lead to increase in current
ischemia with an increase in the incidence of perioperative
myocardial infarction (MI) (2). Therefore, the selection of
anesthetic agents is very important in anesthetic induction
and maintenance.

are also more

There is no accepted technique for CABGS anesthesia.
Preferred drug combinations and maintenance of drug
infusions may vary depending on the pathophysiological
condition of the patient and the personal experience and
preference of the anesthesiologist (3,4). Although there
are many studies on CABGS anesthesia induction, studies
on anesthetic maintenance seem to be insufficient (2-4).

In our study, we compared the hemodynamic effects of
different anesthesia maintenance methods from the records
of patients who underwent anesthesia induction with the
combination of opioids and benzodiazepines. Our aim
is to determine the most stable hemodynamic anesthetic
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method during CABGS and to share its advantages over
other methods with the readers.

Materials and Methods

As of the approval of the Ethics Committee (59491012-
604.01.02), retrospectively 108 patients in the ASA II-
III group, who underwent elective CABGS between
September 2018 and September 2020, were included in
our study. Exclusion criteria were recorded as emergency
surgery, history of drug allergy, body mass index (BMI)
>30 kg/m?, presence of unregulated hypotension or
hypertension, ejection fraction <25%,

intraaortic balloon pump requirement,

preoperative

history of
neurological or psychiatric disease, peripheral vascular
disease, hepatic or renal dysfunction, presence of
uncontrolled arrhythmia and heart valve surgery in
addition to CABGS. The records of re-operation and
development of serious postoperative complications
(cardiac arrest, pulmonary embolism, pneumonia,
sepsis, septic shock, need for postoperative intraaortic
balloon pump, postoperative cerebral embolism) were
determined as exclusion criteria as well.

Anesthesia procedure: Thirty minutes before starting the
surgery, 1 mg of intravenous midazolam was administered
each patient. Five-channel electrocardiography, peripheral
oxygen saturation (SpO,), and invasive arterial blood
pressure monitoring were performed. Before anesthesia
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induction, preoxygenation was performed with 100%
oxygen for 3 minutes. Standard anesthesia induction was
applied to all patients with midazolam 0.2 mg/kg, fentanyl
10 mcg/kg, and rocuronium 1 mg/kg. A central venous
catheter was placed in the right internal jugular vein. A
probe was placed in the esophagus for body temperature
measurement. Anesthetic maintenance was provided with
1-3% sevoflurane and fentanyl 4 mcg/kg/hour infusion
in group I, with propofol 1.5-4 mg/kg/hour and fentanyl
4 mcg/kg/hour infusion in group II, and with propofol
1.5-4 mg/kg/hour and remifentanil 0.03 mg/kg/hour in
group III. All patients have routinely received rocuronium
10 mg/hour infusion. No inhalation anesthesia had been
used in the patients in group II and III. Three hundred
ml colloid was infused when the mean arterial pressure
(MAP) fell below 70 mmHg and central venous pressure
(CVP) was less than 12 mmHg in the pre-cardiopulmonary
bypass (CPB) period. When the cause of hypotension
did not require fluid infusion, dopamine infusion (3-8
mcq/kg/min) was started. Moderate hypothermia (28-
32 °C) was applied to the patients during CPB. MAP was
stabilized between 50 and 80 mmHg using vasopressors
(norepinephrine) or vasodilators (nitroglycerin). The
doses of anesthetic drugs were reduced in all groups during
CBP (sevoflurane 1%, propofol 2 mg/kg/h, fentanyl 3 mcg/
kg/hour, remifentanil 0.03 mg/kg/hour). The previous
doses were resumed when the patient warmed up. In
addition, intravenous dormicum 3 mg was administered
to all patients during warming up. Inotropic support was
provided so that the MAP was 70 mmHg at the weaning
of CPB. Arterial blood gas analysis was evaluated at thirty-
minute intervals during the operation. At the end of the
operation, the patients were transferred to the intensive
care unit (ICU).

Outcome measures: The demographic data of the patients
(age, gender, BMI), the number of coronary bypasses, the
duration of the cross-clamp period, the duration of CPB,
the duration of the operation, the total amount of fluid
administered during the surgery, bleeding, transfusion of
blood and products, the CVP value at the beginning and the
end of the operation and lactate levels in arterial blood gas
were recorded. TO (after induction of anesthesia), T1 (after
sternotomy), T2 (after pericardiotomy), T3 (5" minute after
CPB), T4 (after thorax closure), and T5 (at the end of the
operation) were six moments that systolic blood pressure
(SBP), diastolic blood pressure (DBP), MAP, heart rate
(HR) were recorded. The need for vasodilators before CBP
and the number of inotropic agents used after CPB were
recorded as well.

Statistical Analysis

SPSS v21.0 (SPSS Inc., Chicago, IL, USA) was used for
statistical analysis. Normality was assessed by using the
Shapiro-Wilk test and descriptive statistics. Continuous
variables were presented as mean + standard deviation or
median (minimum-maximum), and categorical variables
were presented as frequency and percentage. The chi-
square test or Fisher Exact test was used to analyze
categorical variables. Comparison of continuous variables
was performed by using one-way Mann-Whitney U test or
Kruskal-Wallis test, where appropriate. A p-value <0.05 was
accepted for statistical significance.

Results

Data of 108 patients (88 men/20 women) were analyzed.
Demographic characteristics of the patients were similar in
all three groups. There was no statistical difference between
the groups in terms of number of CABG, cross clamp
duration, total fluid, total blood transfusion, total urine
volume, inotropic agent requirement after CPB, CVP after
operation, lactate before and after operation and increase
in lactate. The mean operative duration of group I, II, and
[T were 6+1, 6+1 and 51, respectively. The mean operation
duration of group I was significantly lower than that of
the other groups (p=0.001). The CPB duration was also
significantly lower in group III (p=0.001). The mean total
blood loss of group III was 1.293+475 and significantly more
than the other groups (p<0.001). Inotropic requirement
before CPB was different among groups (p=0.021). Increase
in CVP was higher (32%+42%) in group II (p=0.008)
(Table 1).

The systolic arterial pressure, diastolic arterial pressure,
MAP and HR of the groups were compared every
mentioned moment (T0-T5). The HR of group III was lower
than that of group II in T4 and both groups in T5 (p=0.013,
p<0.001, respectively). SBP was different at all times except
T4 (p=0.221). SBP of group III was higher than group II in
TO and T2 and both groups in T3 but lower than group I
in T5 (p=0.003, p=0.011, p=0.030, respectively). SBP in T1
was significant but there was no statistical significance in
pair wise comparisons. DBP was different in T3-T5 among
groups. DBP of group II was lower than that of group III in
T3 and both groupsin T4 and T5 (p=0.015, p=0.003, p<0.001,
respectively). The MAP was different at all times except T1
and T2. MAP of group III was higher than that of group I in
T0 and T3 (p=0.024, p=0.006, respectively). MAP of group II
was lower than that of group I in T4 and both groups in T5
(p=0.031, p=0.009, respectively) (Table 2).
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Discussion

There is no universally accepted anesthetic method
for cardiac surgery, and differences can be observed
even among doctors in the same clinic (1). Anesthetic
management is preferred according to the degree of
ventricular dysfunction, accompanying diseases and
physiological and pharmacological effects of drugs on the
particular patient (2,3). In every stage of cardiac surgery,
the depth of anesthesia should be adjusted according
to the level of surgical stress. At the same time, systemic
hypotension should be prevented, adequate intravascular
volume should be provided, the continuity of sinus rhythm
and the protection of myocardial oxygen demand balance
should be aimed (4). Recent literature has referred that
inhalational anesthesia technique might be associated with

lower mortality (5). The American College of Cardiology/
American Heart Association Guidelines recommends that
inhalational anesthesia is superior than Total Intra Venous
Anesthesia (TIVA) in CABGS (6).

In this study, nitroglycerin requirement before CBP was
more in group III than the others. Nitroglycerin improves
coronary arterial blood flow intraoperatively (7) and its
use for prophylaxis is very common in high risk patients
to reduce the incidence of perioperative MI (8). On
the other hand, there is no evidence from randomized
controlled trials (RCTs) (9). Before CBP, the mean
MAP values were higher in group III than the others.
Remifentanil reduces blood pressure and provides
stable hemodynamics, it is used in combination with
propofol in cardiac surgery (10); however, these effects

Table 1. Demographic data and clinical parameters of the groups

Group | Group Il Group Il p

(n=35) (n=36) (n=37)
Age (years) 63 (39-82) 60 (40-72) 60 (38-81) 0.334*
Gender (male) 28 (80) 33(92) 27 (73) 0116°
Weight (kg) 79+10 80+15 78+11 0.777°
Height (cm) 16717 1707 168+7 0.495¢
BMI (kg/m?) 27.8%41 274%3.9 27614 0.948¢
Number of CABG 3+1 3+1 3+1 0.1532
Duration of operation (hour) 6+1 6+1 5+1 0.001"
Cross clamp duration (min) 80x27 81127 69+21 0.088¢°
CPB duration (min) 118£35 11630 94124 0.001¢"
Total fluid (mL) 21761603 20971591 19391360 01352
Total blood transfusion (mL) 8911397 765+249 8951347 0.326°
Total blood loss (mL) 7711258 7121402 1.293%475 <0.001>M
Total urine volume (mL) 1.4481495 1.550+567 1.305+621 0.0832
Vasodilatator agent requirement before CPB 0.021¢
No requirement 17 (49) 17 (47) 10 (27) -
Nitroglycerin 15 (43) 19 (53) 27 (73) -
Inotropic agent requirement after CPB 0.943¢
No requirement 4 (M) 6 (17) 7(19) -
1 (dopamine) 25 (71) 25 (69) 24 (65) -
2 (dopamine + adrenaline) 6 (17) 5 (14) 5(14) -
3 (dopamine + adrenaline + dobutamine) 0 0 1(3) -
CVP before CPB (mmHg) 1+3.7 9+3.3 1£3.5 0.0412¢
CVP after CPB (mmHg) 1+1.9 1n+2.2 1£1.5 0.740°¢
Increase in CVP (%) 11+39 32142 7%31 0.008 ¢!
Lactate before operation 1.210.5 11+£0.5 1£0.4 0.212¢
Lactate after operation 2.8%1.8 2.6%15 21%1 0.203°¢
Increase in lactate (%) 147+123 1491142 123186 0.882°

BMI: Body mass index, CABG: Coronary artery bypass graft, CPB: Cardiopulmonary bypass, CVP: Central venous pressure, # One-Way ANOVA test, ®: Chi-square test, ©
Kruskal-Wallis test, ¢: Fisher's Exact test, : No statistical significance in pairwise comparisons, "; P-value is significantly different in group II, ": P-value is significantly different

in group Il
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are dose-depended (11). The first limitation of our study
was not able to monitorize the depth of anesthesia with
bispectral index (BIS). Our findings may be related to
inadequate level of anesthesia in group III. Conversely,
Lehmann et al. (12) declared that the different levels of
BIS values had no influence on hemodynamics or the
need of catecholamines in the pre-CPB period. Yet, MAP
was also higher in group III than in group II. Kapoor
et al. (13) also reported that their patients in the TIVA
group had higher MAPs on weaning off CPB and lower
inotropic support.

MAP was lower in group II than in group I. The reason for
the low MAP values especially after CBP in our patients
who underwent TIVA with propofol and fentanyl, in
intravascular volume loss of propofol, it may be secondary
to venodilation with dose-dependent hypotension effect
(14,15). Hypotension associated with propofol is also
related to the increase in systemic vascular resistance. 2
mg/kg propofol administered into the venous line during
CPB reduces SVR. In addition, propofol increases arterial
compliance and decreases afterload (16).

While shorter durations were found with remifentanil
in early extubation studies, it was also observed that it

might cause bradycardia. In CABGS with remifentanil, the
hemodynamic response to skin incision and sternotomy
occurs with lower HRs (17). Even though remifentanil
is used instead of fentanyl during perioperative period,
some authors argue that it may not be suitable for
hemodynamically unstable patients (18).

Although we did not have the power to detect a serious
hemodynamicdifference due to thelownumber of patients
in the groups, which is one of the other limitations of our
study, we observed that more stable hemodynamics were
achieved in patients who used sevoflurane and fentanyl,
among the three different methods we used in CABGS,
for anesthesia maintenance, especially in the post-CPB
period. However, we found that the other two groups did
not have serious negative effects on hemodynamics. It is
observed that hemodynamic stability does not change
more than 20-25% in MAP and HR (19). In classical
literature knowledge, inhalational anesthesia was better
than intravenous anesthesia in the CABG (20-22). Straarup
et al. (23) declared that inhalational anesthesia should
be the first option comparing TIVA in CABGS. Ren et al.
(24) meta-analyzed that TIVA and inhalational anesthesia
had similar results on cardioprotection, renal injury,
complications (pulmonary, neurological, postoperative

Table 2. Blood pressure and HR data of the patients

TO T T2 T3 T4 T5
SAP (mmHg)
Group | 123+19 133+17 108+14 10121 110£13 107+10
Group Il 119+19 12515 10511 105+12 10510 10217
Group I 133+17 124117 M4+14 1415 10617 99113
P-value 0.0032+" 0.031¢ 0.011"" 0.001" 0.221 0.030""
DAP (mmHg)
Group | 67112 71£13 6419 587 6017 5717
Group Il 64114 72112 64112 56+8 557 535
Group Il 6919 67+10 66110 6018 62113 6018
P-value 0.098 0.228° 0.520 0.015"" 0.003" <0.001"
MAP (mmHg)
Group | 86+14 92+13 79110 7319 7718 747
Group Il 82+15 90+12 7811 7218 7216 69+4
Group Il 9010 8610 8219 7819 771 7318
P-value 0.0242!-m 0141 0.1552 0.006"" 0.031+" 0.009"
HR (bpm)
Group | 80%15 78112 75%9 88+14 90+ 90+10
Group Il 76113 78113 76114 89+M 93110 9419
Group I 77113 75112 74110 85+11 85115 81+13
P-value 0.602 0.478° 0.638° 0.239 0.013"M <0.001"

SAP: Systolic arterial pressure, DAP: Diastolic arterial pressure, MAP: Mean arterial pressure, HR: Heart rate, : One-Way ANOVA test, :No statistical significance in pairwise
comparisons, ": P-value is significantly different in group II, ™: P-value is significantly different in group Il
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bleeding, mechanical ventilation support), ICU and
hospital stay and mortality. Moreover, inhalational agents
have a cerebral vasodilatory effect, and as sevoflurane
is a cerebroprotective during CBP. It decreases cerebral
metabolic rate (25). Inhalational anesthetics also induce
myocardial protection from ischemia reperfusion injury
(26).

Conclusion

The use of sevoflurane inhalation and fentanyl infusion was
superior to TIVA for CABGS anesthesia maintenance in our
study. For clarifying this issue, further high-quality large
RCTs are still needed.

Ethics

Ethics Committee Approval: As of the approval of the
Ethics Committee (59491012-604.01.02), retrospectively
108 patients in the ASA II-1II group, who underwent elective
CABGS between September 2018 and September 2020,
were included in our study.

Informed Consent: Retrospective study.

Peer-review: Externally peer-reviewed.

Authorship Contributions

Concept: H.Y.A,, Y.0.,MAY,, ZS., Design: H.Y. A, M.Y,, I.H.,
Data Collection or Processing: H.Y.A., M.Y,, Z.S., M.AAY,,
Analysis or Interpretation: H.Y.A., Z.S., Y.0., I.H., Literature
Search: H.Y.A,, K.E., Y.0., Writing: H.Y.A., M.Y,, K.E., M.AY,,
Manuscript Review and Revisation: H.Y.A, K.E., I.H.

Conflict of Interest: No conflict of interest was declared by
the authors.

Financial Disclosure: The authors declared that this study
received no financial support.

References

1. Gumus E Erkalp K, Kayalar N, Alagol A. Cardiac surgery and
anesthesia approach in an elderly patient population. Turk Gogus
Kalp Dama 2013;21(1):250-255.

2. Kurowicki A, Borys M, Zurek S, Horeczy B, Gaweda B, Belina B, et
al. Remifentanil and sevoflurane based anesthesia combined with
bilateral erector spinae plane block in patients undergoing off-
pump coronary artery bypass graft surgery. Videosurgery Miniinv
2020;15(2):346-350.

3. Williams JB, McConnell G, Allender JE, Woltz P, Kane K, Smith PK,
et al. One-year results from the first US-based enhanced recovery
after cardiac surgery (ERAS Cardiac) program. ] Thorac Cardiovasc
Surg 2019;157(5):1881-1888.

4. Kwanten LE, O’Brien B, Anwar S. Opioid-based anesthesia and
analgesia for adult cardiac surgery: History and narrative review

10

10.

11.

12.

13.

14.

15.

16.

17.

of the literature. J Cardiothorac Vasc Anesth 2019;33(3):808-
816.

Landoni G, Guarracino E Cariello C, Franco A, Baldassarri R, Borghi
G, et al. Volatile compared with total intravenous anaesthesia in
patients undergoing high-risk cardiac surgery: a randomized
multicentre study. Br J Anaest 2014;113(6):955-963.

Hillis LD, Smith PK, Anderson JL, Anderson JL, Bittl JA, Bridges
CR, et al. 2011 ACCF/AHA guideline for coronary artery
bypass graft surgery: executive summary: a report of the
American College of Cardiology Foundation/American Heart
Association Task Force on Practice Guidelines. Circulation
2011;124(23):2610-2642.

Abrams J. Nitroglycerin and long-acting nitrates. N Engl ] Med
1980;302(22):1234-1237.

Lell W, Johnson P, Plagenhoef J, Samuelson P, Athanasuleas C,
Hughes W, et al. The effect of prophylactic nitroglycerin infusion
on the incidence of regional wall-motion abnormalities and ST
segment changes in patients undergoing coronary artery bypass
surgery. ] Card Surg 1993;8(Suppl 2):228-231.

Hoshijima H, Denawa Y, Mihara T, Takeuchi R, Kuratani N, Mieda
T, et al. Efficacy of prophylactic doses of intravenous nitroglycerin
in preventing myocardial ischemia under general anesthesia: A
systematic review and meta-analysis with trial sequential analysis.
J Clin Anesth 2017;40:16-22.

Zakhary WZA, Turton EW, Forner AE von Aspern K, Borger MA,
Ender JK. A comparison of sufentanil vs. remifentanil in fast track
cardiac surgery patients. Anaesthesia 2019;74(5):602-608.

Sebel PS, Hoke JE Westmoreland C, Hug CC Jr, Muir KT, Szlam
E Histamine concentrations and hemodynamic responses after
remifentanil. Anesth Analg 1995;80(5):990-993.

Lehmann A, Zeitler C, Thaler E, Isgro E Boldt J. Comparison of
Two Different Anesthesia Regimens in Patients Undergoing
Aortocoronary Bypass Grafting Surgery: Sufentanil-Midazolam
Versus Remifentanil-Propofol. J Cardiothoracic Vasc Anesth
2000;14(4):416-420.

Kapoor PM, Taneja S, Kiran U, Rajashekhar P. Comparison of
the effects of inhalational anesthesia with desflurane and total
intravenous anesthesia on cardiac biomarkers after aortic valve
replacement. Ann Card Anaesth 2015;18(4):502-509.

Onk D, Ayazoglu TA, Onk OA, Aksiit M, Giinay M, Turkmen K, et
al. Comparison of TIVA and desflurane added to a subanaesthetic
dose of propofol in patients undergoing coronary artery bypass
surgery: Evaluation of haemodynamic and stress hormone
changes. Biomed Res Int 2016;2016:3272530.

Subramaniam B, Shankar P, Shaefi S, Mueller A, O’Gara B,
Banner-Goodspeed V, et al. Effect of intravenous acetaminophen
vs placebo combined with propofol or dexmedetomidine
on postoperative delirium among Older patients following
cardiac surgery: The DEXACET randomized clinical trial. JAMA
2019;321(7):686-696.

Sahin N, Batislam Y. Comparison of the effects on hemodinamic
parameters between remifentanil-midazolam and fentanyl-
propofol intravenous anesthesia in coronary artery bypass surgery.
T Clin J Cardiovasc Surg 2002;3(3):144-150.

Duman P, Ekmekci P, Kazbek BK, Yilmaz H, Tuzuner E The effects
of remifentanil and fentanyl infusions on drug consumption in
coronary artery bypass surgery. GKDAYB Journal 2014;20(1):21-
26.



Bagcilar Medical Bulletin,
Volume 6, Issue 2, June 2021

Yilmaz Ak et al.
Anesthesia in Coronary Arter Bypass Grafting Surgery

18.

19.

20.

21.

22.

Elliott B, O’Hare R, Bill KM, Phillips AS, Gibson FM, Mirakhur RK.
Severe cardiovascular depression with remifentanil. Anesth Analg
2000;91(1):58-61.

Mahjoubifard M, Heidari M, Dahmardeh M, Mirtajani SB,
Jahangirifard A. Comparison of dexmedetomidine, lidocaine, and
fentanyl in attenuation hemodynamic response of laryngoscopy
and intubation in patients undergoing cardiac surgery. Anesthesiol
Res Pract 2020;2020:4814037.

Landoni G, Greco T, Biondi-Zoccai G, Neto NC, Febres D, Pintaudi
M, et al. Anaesthetic drugs and survival: a Bayesian network meta-
analysis of randomized trials in cardiac surgery. Br J Anaesth
2013;111(6):886-896.

Nandate K, Vuylsteke A, I Ratsep, Messahel S, Oduro-Dominah
A, Menon DK, et al. Effects of isoflurane, sevoflurane and
propofol anaesthesia on jugular venous oxygen saturation in
patients undergoing coronary artery bypass surgery. Br J Anaesth
2000;84(5):631-633.

Likhvantsev VV, Landoni G, Levikov DI, Grebenchikov OA, Skripkin
YV, Cherpakov RA. Sevoflurane versus total intravenous anesthesia

23.

24.

25.

26.

for isolated coronary artery bypass surgery with cardiopulmonary
bypass: A randomized trial. ] Cardiothorac Vasc Anesth
2016;30(5):1221-1227.

Straarup TS, Hausenloy DJ, Rolighed Larsen JK. Cardiac troponins
and volatile anaesthetics in coronary artery bypass graft surgery: A
systematic review, meta-analysis and trial sequential analysis. Eur
J Anaesthesiol 2016;33(6):396-407.

Ren SE Yu H, Guo YQ, Yu H. Inhalation versus intravenous
anesthesia for adults undergoing heart valve surgery: a systematic
review and meta-analysis. Minerva Anestesiol 2019;85(6):665-675.

Guclu CY, Unver S, Aydinli B, Kazanci D, Dilber E, Ozgok A. The
effect of sevoflurane vs. TIVA on cerebral oxygen saturation during
cardiopulmonary bypass -Randomized trial. Adv Clin Exp Med
2014;23(6):919-924.

JiaoX, Lin X, NiX, Li HL, Zhang C, Yang CS, et al. Volatile anesthetics
versus total intravenous anesthesia in patients undergoing
coronaryartery bypass grafting: An updated metaanalysis and
trial sequential analysis of randomized controlled trials. Plos One
2019;14(10):e0224562.

m



ORIGINAL RESEARCH

Bagcilar Med Bull 2021;6(2):112-117
DOI: 10.4274/BMB.galenos.2020.08.050

The Effect of Vitamin D Deficiency on Vital
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Objective: It is known that in vitamin D deficiency, people suffer
extensive musculoskeletal pain. In this study, the relationship between
vitamin D deficiency and myofascial pain syndrome (MPS) and the effect
of vitamin D on pain, disability, quality of life, sleep and psychological
condition were examined.

Method: In this study, 180 cases were examined. Of the cases, 120 were
patients, and 60 were in the control group. The cases were compared in
terms of 25(OH)D level and quality of life. The patients were also divided
into two subgroups based on their 25(OH)D levels. Their scores on the
visual pain scale, the neck pain and disability scale, the short form-36
(SF-36) quality of life index, Pittsburgh sleep quality index, Beck anxiety
inventory and Beck depression inventory, which were tested for validity
and reliability in Turkish, were recorded.

Results: The average 25(0OH)D level of the patient group was 12.8+£7.3
ng/mL, while that of the control group was 22.8+14.3 ng/mL, and there
was a significant difference. Physical parameters of SF-36 quality of life
index were higher in the control group than in the patient group. In the
patient group with a deficiency in 25(OH)D levels, depression and anxiety
levels were significantly higher and the mental parameters of the SF-36
quality of life index were significantly lower.

Conclusion: In our study, 25(OH)D levels were significantly lower in the
patients diagnosed with MPS compared to the healthy people in the
control group, and vitamin D deficiency was shown to have a negative
effect on mental functions and mood.

Keywords: Mood, myofascial pain syndrome, quality of life, quality of
sleep, 25(0OH)D

Amag: D vitamini eksikliginde yaygin kas iskelet agrisi oldugu
bilinmektedir. Bu galismada D vitamini eksikligi ile myofasiyal agri
sendromu (MAS) arasindaki iliski ve D vitamininin agri, 6zurlilik, yasam
kalitesi, uyku ve psikolojik durum Uzerindeki etkisi degerlendirilmistir.

Yontem: Calismada 120'si hasta ve 60" kontrol olmak lzere 180 olgu
degerlendirildi. Olgular 25(0OH)D duzeyi ve yasam kalitesi yonunden
karsilastirildi. Ayni zamanda hastalar 25(OH)D dlzeyine gore iki alt gruba
ayrilarak, vizuel agri skalasi, Tirkge gecerlilik ve guvenilirlik calismalari
yapilmis boyun agrisi ve ozlr gostergesi, kisa form-36 (SF-36) yasam
kalitesi kisa formu, Pittsburgh uyku kalitesi indeksi, Beck anksiyete dlgegi
ve Beck depresyon dlgegi skorlari kaydedildi.

Bulgular: Hasta grubun 25(0H)D duzeyi 12,8£73 ng/mL iken kontrol
grubunun 22,8+14,3 ng/mL olup, anlamli farklilik vardi. Kontrollerde SF-
36 yasam kalitesi indeksinin fiziksel parametreleri hasta grubuna gore
yliksek dlzeyde idi. Hastalarin 25(0OH)D duzeyine gore eksikligi olan
grupta depresyon ve anksiyete diizeyleri anlamli daha ylksek ve SF-36
yasam kalitesi indeksinin mental parametreleri anlamli dustk idi.

Sonug: Calismamizda MAS tanili hastalarda saglikli kontrollere gore
25(0OH)D duzeyi anlamli duglik saptanmistir ve D vitamini eksikliginin
mental fonksiyonlar ve duygu durumu tizerinde olumsuz etki olusturdugu
gosterilmistir.

Anahtar kelimeler: Duygu durumu, miyofasiyal agri sendromu, uyku
kalitesi, yasam kalitesi, 25(OH)D
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Introduction

Myofascial pain syndrome (MPS) is a clinical picture
characterized by pain, muscle spasms, stiffness, limitation
of movement, weakness and sometimes autonomic
disorder characterized by myofascial trigger points in
taut bands formed in skeletal muscles and fascia (1,2).
The frequency of the disease in the society is 12%, and
its frequency in the patient population presenting to
clinics due to pain is 30-31% (1,2). Because there is not
any specific laboratory test or imaging method for MPS,
the diagnosis is made through anamnesis and physical
examination. The primary symptom in patients is pain. At
the trigger pointin the taut band in the affected muscle, the
pain reflected in the particular area related to that muscle
is felt. However, autonomic findings such as abnormal
sweating, increase in body secretions and redness in
the skin may also occur in addition to symptoms such
as contraction, hypersensitivity, stiffness, limitation of
movement, weakness, headache, dizziness, depression
and sleep disorders (1-3).

Vitamin D is one of the most important physiological
regulators of calcium (Ca), phosphorus (P) and bone
metabolism (4). Its deficiency can have negative
consequences on many organs and systems, especially on
bone metabolism. It causes an increase in balance disorder
and fall risk by creating myopathy, which is pronounced in
the proximal muscles of the musculoskeletal system (5).

Our aim in this study was to examine the relationship
between vitamin D deficiency and MPS and to examine the
effect of vitamin D deficiency on clinical parameters such
as pain, disability, quality of life, sleep and mood.

Materials and Methods

Our study began after the approval of the Local Ethics
Committee. The study included 120 patients (95 females
and 25 males) presenting to our Physical Therapy
Outpatient Clinic between June 2015 and January 2017,
who were diagnosed with MPS and whose 25(0OH)D levels
were checked, and 60 healthy cases (47 females and 13
males) as the control group. Healthy controls were selected
from hospital staff.

Medical records of the patients were examined
retrospectively. The group of people with MPS was
examined separately in itself as 2 subgroups depending
on their levels of 25(OH)D. The 2011 Endocrine Guideline
Report identified 25(0OH)D levels less than 20 ng/mL as

deficiency, between 20 and 29 ng/mL as insufficiency

and between 30 and 100 ng/mL as sufficiency (6). In our
study, any value less than 20 ng/mL was accepted to be a
deficiency.

Patients aged between 18 and 65 years, who were diagnosed
with MPS based on the criteria defined by Travel and
Simons, and who had at least one trigger point and/or
a taut band in at least one of the neck and back muscles
accompanying neck and/or back pain, were included in
the study, and healthy subjects without any complaints of
pain were included as the control group (2). Patients who
had been diagnosed with fibromyalgia syndrome (FMS),
who had any systemic disease (neurological disorders,
chronic kidney, heart or liver diseases, or rheumatological
diseases), who had distinct cervical disc lesions, cervical
radiculopathy or myelopathy, who had undergone neck or
shoulder surgery within the past year, who were pregnant,
who would not cooperate, who had cognitive dysfunction,
and those who used drugs or had any diseases affecting
their 25(OH)D level were excluded from the study.

The patients’ ages, genders, body mass indices (BMIs),
sunbathing levels, clothing styles, pain durations, 25(0OH)
D, Ca and parathormone (PTH) levels, and their scores on
the visual pain scale (VAS), neck pain and disability scale
(NPDS), short form quality of life (SF-36), Pittsburgh sleep
quality index (PSQI), Beck anxiety inventory (BAI) and Beck
depression inventory (BDI), which were tested for validity
and reliability in Turkish, were recorded (7-12). 25(0OH)D,
Ca, PTH and sunbathing levels and clothing styles of the
healthy volunteers who did not have any complaints of
pain and their scores on the short form-36 (SF-36) quality
of life were recorded for the control group.

Visual Analog Scale (VAS)

Visual analog scale is used to evaluate the severity of pain.
The severity of pain is scored between 0 and 10. 0 shows
no pain, 1-3 mild, 4-7 moderate, 8-10 severe pain, and 10
points indicate intolerable pain (7).

Neck Pain and Disability Scale (NPDS)

Neck Pain and Disability scale is used to evaluate neck pain
and disability. It consists of 20 items and each item is scored
from 0 to 5. Summing of 20 item points gives the total score.
The higher scores indicate elevated severity of pain and
disability (8).

Short form-36 (SF-36)

SF-36 is used to appraise the quality of life. It contains
36 health-related items and assesses eight dimensions of
physical and mental health. Eight dimensions are physical
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functioning (PF), physical role (RP), vitality (VT), general
health (GH), bodily pain (BP), emotional role (RE), social
functioning (SF), mental health (MH), mental component
summary (MCS), physical component summary (PCS).
The score of each domain is 0 and 100 and high scores
indicate greater health status. SF-36 was tested and
proven to be a valid evaluation tool of health quality in
Turkey (9).

Pittsburgh Sleep Quality Index (PSQl)

The PSQI is a 19-item, self-reported, questionnaire-based
assessment of sleep patterns to measure subjective sleep
quality. It has been widely used by various researchers
to monitor and evaluate insomnia among patients. The
contents of the PSQI include subjective sleep duration,
sleep quality, sleep latency, habitual sleep efficiency,
sleep disturbances, use of sleep medication and daytime
dysfunction. Total score ranges from 0 to 21 and scores
above 5 indicate poor sleep quality (10).

Beck Anxiety Inventory (BAI)

BAI is used to evaluate anxiety severity. It includes 21
questions that are scored from 0 to 3. The total score ranges
from 0 to 63. High scores indicate a high severity of anxiety
(11).

Beck Depression Inventory (BDI)

BDI consists of 21 questions, with each question scored
between 0 and 3. Total score range between 0 and 63. High
scores indicate a high severity of depression (12).

Statistical Analysis

The behavior of quantitative variables was expressed using
centralization and variance measures: Mean + standard
deviation. To show the behavioral differences of group
averages, the ANOVA t-test was used when normality and
uniformity assumptions were met, and the Mann-Whitney
U test (number of groups=2) non-parametric method was
used when not. Statistical significance was determined
as p=0.05 for all cases. Statistical analysis was provided
by IBM SPSS (Statistics Package for Social Sciences for
Windows, Version 21.0, Armonk, NY, IBM Corp.) package
program.

Results

There was no significant difference between the groups in
terms of sunbathinglevels, clothing styles and demographic
data in the study. The duration of pain was 8.53 months on
average. The average 25(OH)D level of the patient group
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was 12.8+7.3 ng/mlL, while that of the control group was
22.8+14.3 ng/mL, and a significant difference was found
(p<0.001). Besides that, there was no significant difference
between Ca and PTH levels.

Statistically significant differences were found between
the patient group and the control group in the RP, BP and
PCS parameters based on the SF-36 quality of life index
parameters (p<0.05) (Table 1). Based on NPDS, 88.3% of
the patients in the patient group had varying degrees of
disability due to neck pain, and 14.2% of them had severe
pain. Moreover, 57.5% of the patients had anxiety, 40.8%
had depression, and 80.8% had sleep disorders.

In the analysis of subgroups conducted according to
the 25(OH)D levels of the patient group, no statistically
significant difference was found in terms of pain duration,
VAS score, and NPDS and PSQI parameters (p<0.05).
However, BAI and BDI scores were significantly higher in
the group with vitamin D deficiency (p<0.05) (Table 2).

Significant differences were found in the parameters of GH,
SE MH and MCS in the comparison made according to SF-
36 quality of life index parameters (p<0.05) (Table 3).

The correlation analysis showed that among the patients
with MPS, 25(0OH)D levels were negatively correlated with
their scores on VAS (r=-0.155, p=0.091), NPDS (r=-0.026,
p=0.780), BAI (r=-0.200, p=0.028), BDI (r=-0.219, p=0.016),
PSQI (r=-0.139, p=0.129) and BMI (r=-0.047, p=0.528), and
positively correlated with their scores on SF-36 quality
of life index PCS (r=0.141, p=0.059) and MCS (r=0.088,

Table 1. Comparison of the MPS and control groups by SF-
36 parameters

MPS Control p

(n=120) (n=60)
PF 69.5+22.0 74.5+22.8 0.089
RP 49.1+41.4* 67.5+36.0* 0.004*
BP 51.0+£20.0%* 65.9+£22.1%* <0.001**
GH 59.2+18.6 59.8+17.0 0.933
VT 50.0£20.6 50.6+17.4 0.919
SF 64.91+24.2 68.7+£25.7 0.272
MH 54.2+39.5 59,7+39.6 0.384
RE 65.7+£16.4 68.3+13.3 0.423
PCS 60.4+19.0* 66.9+17.9* 0.002*
MCS 59.7£191 61.8+18.2 0.341

*Statistically significant at the p<0.05 level, **Statistically significant at the p<0.001
level.

MPS: Myofascial pain syndrome, SF-36: Short form-36, PF: Physical functioning,
RP: Physical role, BP: Bodily pain, GH: General health, VT: Vitality, SF: Social
functioning, MH: Mental health, RE: Emotional role, PCS: Physical component
summary, MCS: Mental component summary
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Table 2. Comparison of demographic and clinical

parameters of MPS patients based on 25(OH)D levels

25(0OH)D <20ng/ 25(0OH)D 220ng/ p

mL (98) mL (22)
25(0H)D  10.08%4.69** 24.93+4.06** <0.0071**
Duration 8.36+8.37 9.64%8.37 0.381
Median (minimum-maximum) P
BAI 11 (0-44)* 6.5 (0-22)* 0.019*
BDI 7.5 (0-41)* 3.5 (0-16)* 0.035*
NPDI 48 (6-91)* 48 (18-84)* 0.943
PSQl total 7 (0-17) 5.5 (2-15) 0.089
VAS 6 (1-10) 5 (3 10) 0.225
Age 36.5 (18-58) 43,5 (21-57) 0158

*Statistically significant at the p<0.05 level, **Statistically significant at the p<0.001
level.

MPS: Myofascial pain syndrome, BAI: Beck anxiety inventory, BDI: Beck depression
inventory, NPDI: Neck Pain and Disability index, PSQI: Pittsburgh sleep quality
index, VAS: Visual pain scale

Table 3. Comparison of MPS1 and MPS2 groups by SF-36
parameters

MPS1 (n=98) MPS2 (n=22) p

PF 69.41£22.0 70.0£22.5 0.935
RP 474411 56.8+43.0 0.284
BP 49,9£19.9 55.9+20.0 0.253
GH 57.7+£17.9* 66.2+20.4* 0.024*
VT 49.6+21.0 52.0£19.0 0.641
SF 62.9+24,3* 73.7£22.1* 0.044*
MH 50.4+38.9* 71.0+£38.9* 0.026*
RE 65.4117.4 66.9%+11.0 0.91
PCS 56.1£18.6 62,2191 0.086
MCS 571+£19.8*% 65.9+16.8* 0.033*

*Statistically significant at the p<0.05 level, **Statistically significant at the p<0.001
level.

MPS: Myofascial pain syndrome, SF-36: Short form-36, PF: Physical functioning,
RP: Physical role, BP: Bodily pain, GH: General health, VT: Vitality, SF: Social
functioning, MH: Mental health, RE: Emotional role, PCS: Physical component
summary, MCS: Mental component summary

p=0.240). Based on the correlation analysis, 25(OH)D levels
were found to have a significant correlation with BAI and
BDI (p<0.05).

Discussion

In our study, we examined the relationship between MPS
and vitamin D. The average 25(0OH)D level of the patient
group was 12.8+7.3 ng/mL, while that of the control group
was 22.8+14.3 ng/mL. There was a statistically significant
difference between the patient and control groups. In the

analysis of subgroups conducted according to the 25(0OH)
D levels of the patient group, BAI and BDI scores were
significantly higher in the group with vitamin D deficiency.
Finally, significant differences were found in the parameters
of GH, SE MH and MCS in the comparison made according
to SF-36 quality of life index parameters.

As with many tissues and cells, musculoskeletal tissues
have vitamin D receptors (13). In vitamin D deficiency, a
clinical picture called vitamin D myopathy is observed,
which is mostly characterized by proximal muscle
weakness and neuromuscular coordination disorder, and
causes the risk of imbalance, frequent falls and increased
fractures in the affected elderly, difficulty in standing
up and walking in affected children (14,15). Moreover,
non-specific musculoskeletal pain, chronic widespread
pain, and lower back pain can also be seen in vitamin D
deficiency (15,16). Gerwin (17) have reported that low
levels of vitamin D cause persistent FMS and MPS and
recommended that vitamin D levels be checked in chronic
FMS and MPS patients. Plotnikkof and Quigley (5) found
vitamin D deficiency in 93% of patients with chronic non-
specific pain, severe hypovitaminosis D in 28% of patients
(<8 ng/mL) and vitamin D levels below the detectable
level in 5 patients, and they reported that the widespread
pain felt by these patients could be caused by low levels
of vitamin D. A significant relationship was found also
in our study between vitamin D deficiency and MPS
development. The average 25(OH)D level of the patient
group was 12.8+7.3 ng/mlL, while that of the control
group was found to be 22.8+14.3 ng/mL. A significant
difference was found between the 25(0OH)D levels of both
groups according to the results of the statistical analyses
(p<0.001).

There are studies showing the chronic pain and vitamin
D relationship (18,19). Yener (20) examined the FMS and
vitamin D relationship, and Canpolat Erkan (21) examined
the soft tissue rheumatism and vitamin D relationship. In
both studies, significant differences were found between
the control group and patient groups in terms of VAS.
However, there was no significant difference between VAS
scores in subgroup analyses depending on low and high
vitamin D levels. Similarly, our study showed no difference
between VAS and the NPDS scores in subgroup analyses
based on vitamin D levels in patients with MPS (p>0.005).

Evidence has been found in recent years that the central
pain mechanism plays a role in MPS (22). Similarly,
there is evidence that vitamin D affects the brain and
nervous system (23-25). Armstrong et al. (26) reported
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that patients with vitamin D deficiency and insufficiency
had higher levels of anxiety and depression than
those in control groups. A study in healthy volunteers
found that vitamin D improved the positive effect and
reduced the negative effect during the winter months
(27). Berk et al. (28) reported vitamin D deficiency in
patients with FMS as being associated with anxiety and
depression. Our study also showed that in line with the
literature, vitamin D statistically significantly correlated
negatively with anxiety and depression in our patient
group (BAI: r=-0.20, p=0.028 and BDI: r=-0.219, p=0.016).
Additionally, in subgroup analyses based on vitamin D
levels, depression and anxiety scores were significantly
higher in the group with vitamin D deficiency (p=0.035,
p=0.019, respectively). In light of these results, it should
be borne in mind that deficiency of vitamin D may also
be a significant factor in changes in mood that is seen in
patients with MPS and has been linked mainly to chronic
pain to date.

Soft tissue rheumatism in relation to chronic pain
may bring about changes in quality of life. Sahin et al.
(29) examined SF-36 parameters in patients with MPS
and found that RP, BP and VT scores were significantly
lower. Irnich et al. (30) found a decrease in RP and BP
parameters in patients with chronic neck pain. In our
study, the SF-36 quality index physical scores of the
patient group with MPS (RP, p=0.004; BP, p=0.000; and
PCS, p=0.002) were significantly lower than those of the
control group. Besides that, vitamin D deficiency along
with MPS can have negative consequences on quality
of life (31,32). Feng et al. (31) conducted a study on 686
patientsbetween the ages of 60 and 89 years. They showed
that PE RP, BP and GH scores decreased gradually with
the decrease of vitamin D in their grouping according
to vitamin D levels. In addition, they showed that the
group with vitamin D deficiency scored worse on SE VT
and MH, which are some of the mental health-related
parameters, compared to the group with sufficient
vitamin D. Similarly, in subgroup analyses, we found
that SF (p=0.044), MH (p=0.026) and MCS (p=0.033)
scores, which are some of the mental parameters, and
GH (p=0.024) scores, which are a physical parameter,
were significantly lower in the group with low vitamin D
(p<0.05). These results support that vitamin D deficiency
impairs the quality of life by causing deterioration in
MH in patients with chronic muscle pain, as well as
aggravating anxiety and depression.
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Conclusion

Vitamin D deficiency was found to be more common in
MPS patients compared to the normal population. And this
was found to have a significant effect on depression and
anxiety and negatively alter the quality of life, especially by
influencing cognitive functions.
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Objective: In this study, we aimed to evaluate the feasibility of the main
pulmonary artery (MPA)/ascending aorta (AA) ratio measurement, which
is 1:1in adults, using the multi-detector computed tomographt in pediatric
patients also.

Method: The study was approved by the Institutional Review Board
(number: 09.2016.014, approval date: 08.01.2016) and informed consent
was waived since the study was retrospective. IV contrast-enhanced
pulmonary computed tomography images of 487 pediatric patients (0-18
years), which had been performed between January 2015 and February
2016 in our center, were retrospectively evaluated. The diameters of the
AA, MPA, right and left pulmonary arteries, and thoracic aorta were
measured separately.

Results: A positive correlation was determined between the diameters
of mediastinal vascular structures and the patient age. The MPA/AA ratio
was higher in the pediatric group when compared to adults, and this ratio
was found to be higher than 1in all pediatric cases.

Conclusion: The higher diameter of MPA when compared to AA in
pediatric cases is thought to be responsible for MPA/AA ratio being
greater than 1, and that should not be considered as pulmonary
hypertension. We suggest a threshold of 1.06 for the MPA/AA ratio
regarding the diagnosis of PH.

Keywords: Aorta, child, hypertension, pulmonary artery, tomography

Amag: Calismada multi-dedektor bilgisayarli tomografi - kullanarak,
erigkin yas grubunda 1:1 olan ana pulmoner arter (APA)/asendan aorta
(AA) oraninin pediyatrik yas grubunda uygulanabiliyor olup olmadigini
arastirmayi amagcladik.

Yontem: Calisma icin, Klinik Arastirmalar Etik Kurulu tarafindan
08.01.2016 tarihinde 09.2016.014 sayili yazi ile onay verilmistir. Ocak 2015
ile Subat 2016 tarihleri arasinda hastanemize bagvuran ve kontrastli
akciger bilgisayarli tomografisi gekilen pediyatrik yas grubundan (0-18
yas) 487 olgunun gorlntileri retrospektif olarak degerlendiriimistir. AA,
APA, sag pulmoner arter, sol pulmoner arter, torasik aorta ve torasik
vertebra gaplari ayri ayri olgulmustur.

Bulgular: Olciillen mediastinal vaskiiler yapi caplar ve hasta yasi
arasinda pozitif korelasyonun varligi tespit edilmistir. APA/AA oraninin,
pediyatrik yas grubunda erigkin yas grubuna gore anlamli olarak yiiksek
oldugu tespit edilmistir. Calismamizda bu oran tim pediyatrik yas gruplar
arasinda 1'in Uzerinde bulunmustur.

Sonug: Pediyatrik yag grubunda APA'nin AA capindan daha genis olmasi
nedeniyle APA/AA oraninin Tin Uzerinde olan tum olgularda pulmoner
hipertansiyon 6n tanisinda bulunulmamalidir. Bu oranin esik degerinin
1,06 olarak kabul edilebilecegini onermekteyiz.

Anahtar kelimeler: Aorta, ¢ocuk, hipertansiyon, pulmoner arter,
tomografi
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Introduction

Pulmonary hypertension (PH) is a rare disorder with
significant morbidity and mortality rates in newborns,
infants, and children. In most of the pediatric patients,
PH is either idiopathic or associated with congenital heart
disease; rarely, it may be associated with other conditions
such as connective tissue diseases and thromboembolic
disorders (1).

Multi-detector computed tomography (MDCT) has been
increasingly used for the evaluation of congenital and
postoperative cardiac disorders in the pediatric age group.
When the radiation dose used is particularly taken into
consideration, obtaining most of the information through
diagnosticscreeningasfaraspossibleisimportantregarding
patient care. The complete assessment of all structures
observed on tomography carries critical importance
whether they are related to the clinical indication or not.
For example, the diameters of the mediastinal vascular
structures (MVS) observed on computed tomography
(CT) should be a part of the routine evaluation of the
cardiomediastinal structures. The measurement and
determination of these main vessels on MDCT have a high
degree of reconciliation among different independent
observers. Moreover, the measurements obtained through
right heart catheterization, which is considered as the
reference for the assessment of the pulmonary arterial tree,
show a good correlation with the diameters of the vascular
structures observed on CT (2,3).

As seen in MDCT, the ratio of the diameter of the main
pulmonary artery (MPA) to the diameter of the ascending
aorta (AA) has been generally considered as equal to or less
than 1 in healthy adults. The MPA/AA ratios over 1 suggest
the presence of PH. In children, PH has been clinically
defined using the criteria also used in adults: The mean
pulmonary artery pressure greater than 25 mmHg (4).

Patients with PH may be relatively asymptomatic or may
manifest normal findings on physical examination (5).
However, this disorder might have various underlying
causes, and the manifestations might be delayed in
the clinical course due to its non-specific findings and
symptoms (dyspnea, syncope, chest pain, fatigue) (1,6,7).

MDCT has been used for the exclusion of secondary causes
that might lead to PH in children diagnosed with PH (8).
Meanwhile, it can also be used for the identification of
asymptomatic patients who have not been diagnosed with
PH. This information carries importance regarding the
referral of the patient to the clinician. The treatment and

follow-up of the patient can be initiated when the findings
of hypertension are identified. Thus, the use of proper MPA/
AA ratio in pediatric patients, which is determined based
on the findings in MDCT performed for other reasons,
has critical importance for the identification of high-risk
pediatric patients.

In our study, it was aimed to determine the ratio of the
MPA diameter to the diameter of the AA based on the
morphometric measurements of main mediastinal vascular
structures using the MDCT in healthy children.

Materials and Methods

The contrast-enhanced pulmonary CT images of 487
patients in pediatric age group (0-18 years), who had
been admitted to our hospital between January 2015 and
February 2016, were evaluated retrospectively. The study
was approved by the Institutional Review Board (ethics
committee no: 09.2016.014, approval date: 08.01.2016)
and informed consent was waived since the study was
retrospective.

Patients with disorders that could be considered to change
the MPA/AA ratio, such as parenchymal pulmonary disease,
congenital (pulmonary hypoplasia,
congenital hernia),
pulmonary parenchymal mass, the presence of significant
artifacts that might have led to faulty measurement of MVS,
and non-contrast investigations, were excluded from the study.

lung malformation

diaphragmatic mediastinal mass,

Four hundred eighty-seven cases were classified into four
different age groups: 0-24 months, 2-6 years, 7-11 years,
and 12-18 years. A different number of cases were present
in each group. 64.5% of the cases were male and 35.5% were
female.

The MDCT investigations of the patients were performed
by the 256-detector MDCT (Siemens, the Somatom
Definition Flash, Germany) equipment. The contrast agent
was then administered through the antecubital vein at a
dose equivalent to the patient’s age and speed of 0.5-1 mL/
sec using an automated syringe. Detector collimation of
128x0.6 mm, tube voltage of 120 KV, a gantry rotation of 0.28
sec., tube current of 50-148 mA, and the pitch value of 3.2
were used as the imaging parameters during tomographic
examination in pediatric cases with body weight up to
30 kg. In pediatric cases having a body weight over 30 kg,
detector collimation of 32x1.2 mm, tube voltage of 120
kV, a gantry rotation of 0.5 sec, tube current of 50-148 maA,
and the pitch value of 1.4 were used. The obtained MDCT
images were sent to the workstation through the network.
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The images were reconstructed at a thickness of 3 mm and
with a reconstruction interval of 3 mm.

The CT images were retrospectively evaluated by two
radiologists, one with more than 10 years experience and
the other with one-year experience in thoracic radiology.
All measurements were performed using the contrast-
enhanced images and at the axial plane. The AA, the MPA,
the right and left pulmonary arteries, the thoracic aorta
(TA), and the thoracic vertebra (TV) at the same level were
measured. AA and TA were measured transversely at the
level of the right pulmonary artery. MPA was measured at its
widest point, perpendicular to its longitudinal axis, and at
the distal level of the postvalvular segment (Figure 1). The
right and left pulmonary arteries were measured at their
widest points and perpendicular to the longitudinal axis.
The anteroposterior (AP) corpus diameter of the TV was
measured at the cross-sectional level that the pulmonary
bifurcation was observed.

Figure 1. The measurement levels of the mediastinal
vascular structures

Statistical Analysis

SPSS 21.0 software was used for statistical analysis.
During the evaluation of the study data, the Kolmogorov-
Smirnov normality test was used for the identification of
the descriptive statistical methods (frequency, percentage,
mean, standard deviation) together with conformity with
a normal distribution. For comparison of qualitative data,
the Pearson chi-square and Fisher’s Exact tests were used.
For quantitative data and comparison of the parameters
between two groups, the Mann-Whitney U test was used.
For the comparison of quantitative data among more than
two groups of parameters which were not in conformity
with a normal distribution, the Kruskal-Wallis test was
used. The results were evaluated within the confidence
interval of 95% and at a significance level of p<0.05.

Results

In our study, contrast-enhanced MDCT images of a total
of 487 cases were evaluated. The mean age of the patients
was 118.5+64 (1-216) months. Of the patients, 314 (64.5%)
were male and 173 (35.5%) were female. Twenty six (5.3%)
patients were in the 0-24 months age group, 146 (30%) were
in the 2-6 years age group, 105 (21.6%) were in the 7-11
years age group, and 210 (43.1%) were in the 12-18 years
age group.

The distributions of the MDCT measurements together with
the MPA/AA and MVS/TV ratios according to gender were
shown in Table 1 and Figures 2 and 3. The measurement
results of MPA, AA, right and left pulmonary arteries, TA,
and TV were found to be statistically significantly higher
in males compared to females (p<0.05). The MPA/AA was
determined to be significantly higher in females compared
to the males (p<0.05).

Table 1. The distributions of the measurements of the patients according to gender

Male (n=314) Female (n=173)
. 355 . 3585 5 *

c 8 °o% E £ c 8 tg E E

© o S-S g X © o S ¢ x

] [} 83 £ © ] [} s 3 £ ©

= = no = = = = wn o = =
MPA (mm)* 20.04 20.00 4.06 1040 33.00 1876 1870 3.83 810 28.50 0.002
AA (mm) 19.26 1950 393 9.00 30.00 1753 1750 3.65 810 2770 <0.001
Right pulmonary artery (mm) 1230 12.00 278 6,50 22.80 1121 1.00 250 450 1700 <0.001
Left pulmonary artery (mm) 12,67 1250 270 6.00 20.00 1142 11.00 2.46 5,50 19.00 <0.001
Thoracic aorta (mm) 1515 1540 346 6,50 2540 1316 13.00 3.03 6.00 23.00 <0.001
Thoracic vertebra AP (mm) 19.90 2000 375 930 2850 1775 1780 3.21 700 26.00 <0.001
MPA'/AA' ratio 1.05 1.04 013 065 154 1.08 1.08 013 070 146 0.006

‘MPA: Main pulmonary artery, TAA: Ascending aorta, AP: Anteroposterior
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When all cases were taken into consideration, the calculated
mean MPA/AA ratio was 1.06 and was 1.07 (x0.11) in 0-24
months age group, 1.09 (+0.13) in the 2-6 years age group,
1.06 (+0.12) in the 7-11 years age group, and 1.03 (+0.13) in
the 12-18 years age group. The distributions of the MDCT
measurements together with the MPA/AA (Figure 4) and
MVS/TV ratios according to the age groups were shown in
Table 2. No statistically significant differences were found
to be present between the 0-24 months age group and the
2-6 years age group (p>0.05), the other age groups were
statistically significantly different from each other regarding
AA, right and left pulmonary arteries, and TA (p>0.05).
All age groups were different from each other regarding
MPA and TV (p<0.05). The 2-6 years age group was found
to be statistically significantly different when compared
to the 7-11 years age group; the differences among other

1,60
*
o
o : f
- T
o 1207
<
-
<
[
Lo
g
804
-
o
6 =}
o
07
T T
Male Female

Gender

Figure 2. The distribution of the MPA/AA ratio according
to gender

MPA: Main pulmonary artery, AA: Ascending aorta

groups were not statistically significant regarding MVS/TV
(p>0.05).

When the relationships between gender and age groups
were analyzed, it was found that in males that the 2-6 years
and 12-18 years age groups were statistically significantly
different from each other (p<0.05), and the differences
among the other age groups were not significant (p>0.05)
regarding MPA/AA ratio. No significant differences were
present between the 0-24 months age group and the
2-6 years age group (p>0.05), the other age groups were
statistically significantly different from each otherregarding
the MPA, AA, right and left pulmonary arteries, TA, and TV
(p<0.05). The 2-6 years age group was significantly different
from the 7-11 years age group regarding the MVS/TV ratio
(p<0.05), the differences between the other age groups were
not statistically significant (p>0.05).
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Figure 3. The distribution of the MVS/TV ratio according
to gender

MVS: Mediastinal vascular structures, TV: Thoracic vertebrae

Table 2. The distributions of the measurements of the patients according to the age groups

0-24 months 2-6 years 7-11 years 12-18 years

Mean * Mean * Mean * Mean *
MPA (mm)* 13.39 3.58 16.57 2.36 20.01 2.73 22,23  3.20
AA (mm)t 12.50 315 15.26 2.07 18.95 2.40 21.61 2,65
Right pulmonary artery (mm) 7.85 2.05 9.83 1.57 12.04 1.96 13.79 214
Left pulmonary artery (mm) 8.27 2.31 10.04 153 12.46 171 1412 2.02
Thoracic aorta (mm) 8.97 217 11.43 1.62 1450 198 1719 2.38
TV AP (mm) 12.82 2.42 16.10 1.76 18.77 1.95 22,23 249
MPA/AA ratio 1.07 011 1.09 013 1.06 012 1.03 013
MVS* /TVS ratio 0.80 012 0.79 on 0.83 0.09 0.81 010

*MVS: Mediastinal vascular structures, STV: Thoracic vertebrae, ‘MPA: Main pulmonary artery, {AA : Ascending aorta, AP: Anteroposterior
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Figure 4. The distribution of the calculated MPA/AA ratio
in all cases included in the study

MPA: Main pulmonary artery, AA: Ascending aorta

In females, no significant differences were found to be
present among the age groups regarding the MPA/AA
ratio (p>0.05). There was no difference between the 7-11
years and the 12-18 years age groups (p>0.05), the other
age groups were different from each other regarding MPA
(p<0.05). There were no differences between the 7-11 years
and 12-18 years age groups and between the 0-24 months
and 2-6 years age groups regarding AA (p>0.05), the other
age groups were different from each other (p<0.05). No
significant differences were present between the 0-24
months and 2-6 years age groups (p>0.05), the other age
groups were found to be different from each other (p<0.05)
regarding the right and left pulmonary arteries, TA, and
TV. A statistically significant difference was found between
the 0-24 months and the 7-11 years age groups (p<0.05),
the other age groups were not different from each other
(p>0.05) regarding the MVS/TV ratio.

In patients within the 0-24 months age group, no differences
were found between males and females regarding MPA,
AA, right and left pulmonary arteries, TA, TV, the MPA/
AA and MVS/TV ratios (p>0.05). In patients within the 2-6
years age group, no differences were found between males
and females regarding MPA, AA, right and left pulmonary
arteries, the MPA/AA and MVS/TV ratios (p>0.05). The
TA and TV measurements were found to be statistically
significantly higher in males when compared to females
(p<0.05). In patients within the 7-11 years age group,
no differences were found between males and females
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regarding MPA, AA, right pulmonary artery, the MPA/AA and
MVS/TV ratios (p>0.05). The left pulmonary artery, TA and
TV measurements were found to be statistically significantly
higher in males when compared to females (p<0.05). In
patients within 12-18 years age group, no differences were
found between males and females regarding the MPA/AA
and MVS/TV ratios (p>0.05). The measurements of MPA,
AA, the right and left pulmonary arteries, TA, and TV were
found to be statistically significantly higher in males when
compared to females (p<0.05).

A negative significant correlation at a level of 22.6% was
determined between age and MPA/AA ratio (r=-0,226,
p=0,001). No significant relationship was determined
between age and the MVS/TV ratio (p>0.05). A significant
positive correlation at a level of 81.1% was determined
between age and the AA (r=0.811, p<0.001). A significant
positive correlation at a level of 70.9% was present between
age and the MPA (r=0.709, p<0.001). A significant positive
correlation at a level of 73.6% was present between age and
the right pulmonary artery (r=0.736, p<0.001). A significant
positive correlation at a level of 75.6% was determined
between age and the left pulmonary artery (r=0.756,
p<0.001). A significant positive correlation at alevel 0f85.3%
was present between age and the TA (r=0.853, p<0.001). A
significant positive correlation at a level of 85.6% was found
between age and the TV AP (r=0.856, p<0.001).

Discussion

One of the most significant contributions of MDCT in the
pediatric age group is the assessment of the cardiovascular
system. In this age group,
administration of low-dose contrast agent are among the
limitations of CT angiography. However, with the invention
of MDCT, these problems have been overcome. Therefore,
in infancy and pediatric age group, MDCT has become one
of the first investigations for the diagnosis of cardiovascular
pathologies (9). In the newborn period, MPA may be wider
than AA. Since the pulmonary arterial pressure is high due
to the physiologic circulation of the fetus, an increase in the
diameter of MPA may be observed.

motion artifacts and

In our study, we aimed to demonstrate the presence of a
negative correlation between MPA/AA ratio and increasing
age in the pediatric age group. Also, we aimed to calculate
the mean values of thoracic vascular structures, together
with the positive correlations of these values with increasing
age and the inter-gender variations. In none of the cases
included in our study, a suspicious finding regarding PH
was identified in computed tomographic images. To our
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knowledge, the relationships between pediatric age groups,
the mean values of thoracic vascular structures and MPA/
AA ratio have not been discussed in the literature.

Truong et al. (10), in the study that they conducted on 3.171
adult casesin 2011, aimed to determine a reference value for
the MPA/AA ratio and verified this value as 0.9. In another
study conducted by Edwards et al. (3), it was concluded that
the increase in MPA diameter was not correlated with age
increase. However, the patient ages in their study group
ranged between 11 years and 90 years, and few patients
were in the pediatric age group. On the other hand, in our
study, a significant correlation for the MPA / AA ratio was
determined in the pediatric age group, contrary to the
results of the study conducted by Edwards et al. (3).

In our study, the mean MPA/AA ratio was found to be 1.06,
and in all age groups this ratio was above 1 (in the 0-24
months age group, 1.07 (+0.11), in the 2-6 years age group,
1.09 (£0.13), in the 7-11 years age group, 1.06 (+0.12), in the
12-18 years age group 1.03 (+0.13). The results obtained in
our study suggest that the statement related to adults that
the MPA/AA ratio should be 1 or less than 1 is not valid for
the pediatric age group.

Ichida et al. (11), in their study related to echocardiography
in pediatric age group, determined that the MPA/AA ratio
decreased with increasing age. The results revealed a
significant relationship between the MPA/AA ratio and age.
Compton etal. (4), in measurements of 200 healthy children
that they performed with MDCT in 2015, calculated the
MPA/AA ratio to be greater than 1 and close to 1.09 in all
pediatric age groups. We calculated this ratio as over 1
and obtained similar results. Compton et al. (4), Fitzgerald
et al. (12), and Akay et al. (2), in their studies, stated that
no statistically significant difference was present between
the MPA/AA ratio and gender. However, in our study
conducted with 487 cases, we determined that this ratio was
statistically significantly higher in females when compared
to males (p<0.05) (1.08 in females vs. 1.05 in males).

When we investigated the relationship between the MPA/
AA and age groups, we determined that this ratio was
statistically significantly higher in the 2-6 years age group
when compared to the 12-18 years age group. No other
significant difference was determined among the other
age groups. Akay et al. (2), in their study conducted on the
pediatric age group in 2009, in accordance with our study;,
showed the presence of a positive correlation between AA,
MPA, right and left pulmonary arteries, TA, TV, and age
(p<0.001). We also determined that these vascular structures

were positively correlated with age (p<0.001). On the other
hand, Akay et al. (2) in their study, found no statistically
significant difference in these vascular structures related to
gender. On the contrary, in our study, we determined that
the diameters of MPA, AA, right and left pulmonary arteries,
TA, and TV were significantly higher in males compared to
females (p<0.05).

When we investigated the changes related to age in both
genders, we determined in males that no significant
differences were present between the 0-24 months age
group and the 2-6 years age group regarding the diameters
of MPA, AA, right and left pulmonary arteries, TA, and
TV. The other age groups were found to be different from
each other. On the other hand, in females, no significant
differences were present between the 0-24 months and 2-6
years age groups regarding the diameters of right and left
pulmonary arteries, TA, and TV. The other age groups were
different from each other (p<0.05). The study conducted by
Fitzgerald et al. in the pediatric age group revealed that TA
and the TV width measured at the level of pulmonary artery
bifurcation increased with age (12). Also in our study, it was
found that TA and TV AP diameters increased consistently
with increasing age (p<0.001).

Our study had a limitation. Since PH could not be excluded
in the cases included in our study, a negative MPA/AA ratio
could not allow us to rule out the absence of PH. However,
when our criteria for exclusion from the study are taken into
consideration, we have the opinion that we have excluded
many conditions that could be predisposing factors for PH.

In previously conducted studies, the mean MPA/AA ratio
was determined by measuring the MPA and AA for the
prediction of PH. In the adult age group, the limit value for
MPA/AA has been determined as 1. The values greater than
1 for this ratio has been suggested to create suspicion for
PH. However, this ratio should not be used in the pediatric
age group. In our study, it was determined that this ratio was
greater than 1 in healthy children, contrary to the adult age
group. Also, even though the MPA/AA ratio was negatively
correlated with age, the threshold value was calculated to
be 1.06 in all age groups.

Conclusion

We do not favor using MDCT for an investigation when PH
is suspected in the pediatric age group. On the other hand,
we have the opinion that the changes determined in the
MPA/AA ratio should take place in the radiology reports for
enabling appropriate patient monitoring. We suggest that
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cases with MPA/AA ratio 1.06 and over in MDCT should be
evaluated regarding PH.
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Objective: The aim of the study is to evaluate the contribution of
postoperative adjuvant radiotherapy (ART) and salvage radiotherapy
(SRT) to oncological outcomes and side effects related to treatment in
prostate cancer patients with adverse prognostic factors.

Method: Between January 2000 and January 2020, 105 patients who
received the diagnosis of prostate cancer and underwent ART or SRT
in our clinic after open or robotic-assisted radical prostatectomy were
evaluated retrospectively and 93 patients whose follow-ups were still
ongoing were included in the study. Fifty-two patients received ART
and 41 patients received SRT. External beam radiotherapy (EBRT) was
applied to prostate bed (PB) with a median EBRT of 70 Gy (66-72 Gy)
and/or pelvic lymphatics with 50 Gy. Biochemical relapse-free survival
(bRFS) and treatment-related acute and late gastrointestinal (Gl)
and genitourinary (GU) toxicities were evaluated. The Mann-Whitney
U and chi-square tests were used for univariate analysis to analyze
clinicopathological variables associated with biochemical relapse-free
and overall survival and to evaluate side effects. Logistic regression
model was used for multivariate analysis to investigate the risk factors
associated with toxicities.

Results: The median age of the patients included in the study was 64 (50-
82) years. The median follow-up period of the entire patient population
was 30 months (range, 3-234 months). Adjuvant RT was applied to
52 patients with adverse pathological features such as postoperative
surgical margin positivity, extracapsular extension and seminal vesicle
involvement, while SRT was applied to 41 patients with a prostate-specific
antigen level 20.2 ng/mL detected during follow-up and considered to
have biochemical relapse. bRFS rates at 3 years were detected as 100%
in the ART and 97.4% in the SRT arm. Acute and late side effects were

Amag: Calismanin amaci, advers prognostik faktorlere sahip prostat
kanserli hastalarda postoperatif adjuvan radyoterapi (ART) ve salvage
radyoterapinin (SRT) onkolojik sonuglara katkisini ve tedaviye bagli yan
etkileri degerlendirmektir.

Yontem: Ocak 2000-Ocak 2020 yillari arasinda prostat kanseri tanisi alan
ve aclk veya robotic-assisted radikal prostatektomi sonrasi klinigimizde
ART veya SRT uygulanan 105 hasta retrospektif olarak degerlendirilmis
ve takipleri devam eden 93 hasta calismaya dahil edilmistir. Elli iki hastaya
ART ve 41 hastaya da SRT tedavisi uygulanmistir. Eksternal RT prostat
yatagli medyan 70 Gy (66-72 Gy) * pelvik lenfatiklere 50 Gy olacak
sekilde uygulandi. Biyokimyasal nlkssliz sagkalim (bPFS) ve tedaviye
bagli akut ve geg gastrointestinal (Gl) ve genitolriner (GU) toksisiteler
degerlendirildi. bPFS ve tim sagkalim ile iligkili klinopatolojik degiskenleri
analiz etmek ve yan etkileri de@erlendirmek icin Mann-Whitney U
ve tek degiskenli analiz icin ki-kare testi kullanildi. Toksisite ile iligkili
risk faktorlerini arastirmak amaciyla gok degiskenli analiz igin lojistik
regresyon modeli kullanildi.

Bulgular: Calismaya dahil edilen hastalarin medyan yasi 64 (50-82) yil
idi. Tim hasta popllasyonu igin medyan takip stresi 30 ay (3-234 ay) idi.
Postoperatif olarak cerrahi sinir pozitif, ekstrakapstler ve seminal vesikul
tutulumu olan advers patolojik ¢zelliklere sahip 52 hastaya adjuvan RT
uygulanirken, takip esnasinda prostata 6zgu antijen diizeyi 0,2 ng/
mL olan ve biyokimyasal nliks kabul edilen 41 hastaya SRT uygulandi.
Ug yillik bPFS ART kolunda %100 ve SRT kolunda %974 olarak tespit
edildi. Akut ve ge¢ yan etkiler Radiation Therapy Oncology Group/
European Organization for Research and Treatment of Cancer sistemine
gore deg@erlendirildi ve ART ve SRT uygulanan hastalarda akut ve geg
Gl ve GU yan etkiler benzer bulundu. Akut toksisite gelismesini predikte
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evaluated according to the Radiation Therapy Oncology Group/European
Organization for Research and Treatment of Cancer system, and acute
and late Gl and GU side effects were found to be similar in patients who
underwent ART or SRT. In the multivariate logistic regression analysis
in which the factors predicting the development of acute toxicity were
investigated, the risk of developing acute toxicity was found to be higher
in patients with lymph node involvement (p=0.047) and those who
underwent whole pelvic RT (WPRT) compared to those who received RT
applied only to PB (p= 0.002). When the patients who received WPRT
using volumetric arc therapy (VMAT) were compared with those who had
radiotherapy delivered only to PB, grade 22 acute Gl side effects were
detected in 4.2% and 1.4% of the patients, respectively (p=0.002). On the
other hand, grade >2 acute GU side effects were found in 12.5% and 5.7%
of the patients, respectively. When WPRT vs only PB was compared, any
statistically significant difference was not found in terms of late toxicity.

Conclusion: Postoperative radiotherapy improves biochemical relapse-
free survival in patients with adverse prognostic factors. Despite low
incidence of side effects, postoperative pelvic radiotherapy results in
significant increases in the acute gastrointestinal toxicity rates. Advanced
treatment techniques such as VMAT should be considered in pelvic
radiotherapy so as to reduce the incidence of these side effects. It should
be noted that in order to improve the quality of life of the patients, timely
administration of early SRT showed comparable cancer control rates
while reducing potential overtreatment toxicity.

Keywords: Adjuvant radiotherapy, adverse prognostic factors, prostate
cancer, salvage radiotherapy

eden faktorlerin arastinldigi ¢ok degiskenli lojistik regresyon analizinde
lenf nodu tutulumu olan (p=0,047) ve pelvik RT (WPRT) uygulanan
hastalarda akut toksisite gelisme riski sadece prostat yatagi (PB) RT
uygulananlara gore daha ylksek bulundu (p=0,002). Volimetrik arc
teknigi kullanilarak (VMAT) uygulanan WPRT vs PB RT uygulanan
hastalar karsilastirildiginda, >grade 2 akut Gl yan etki sirasiyla %4,2 ve
%714 olarak tespit edilirken, = grade 2 akut GU yan etki ise %12,5 ve %5,7
olarak bulundu (p=0,002). WPRT vs PB karsilastirildiginda ge¢ toksisite
agisindan istatistiksel olarak anlamli bir fark bulunmadi.

Sonug: Postoperatif radyoterapi, kotu prognostik faktorli olan hastalarda
bPFS'yi artinr. Postoperatif pelvik radyoterapiye bagli yan etkilerin
gorllme sikhigi az olsa da, Gl toksisite orani belirgin derecede artmaktadir.
VMAT gibi ileri tedavi teknikleri pelvik radyoterapinin yan etkilerini
azaltmak igin uygulanmalidir. Hastalarin hayat kalitesini artirmak igin,
zamaninda uygulanan erken kurtarma radyoterapisi tedaviye bagl yan
etkileri azaltirken hastalik kontrolint de artirir.

Anahtar kelimeler: Adjuvan radyoterapi, kurtarma radyoterapisi,
olumsuz prognostik faktorler, prostat kanseri

Introduction

As curative treatment alternatives, radiotherapy (RT) and
radical prostatectomy (RP) are prevalently accepted and
used as therapeutic options in the treatment of localized
prostate cancer (PCa). Post-treatment outcomes of these
treatment alternatives are comparable; however, vast
majority of patients who previously underwent RP will
ultimately undergo immediate (adjuvant) or delayed
(salvage) RT (1). As demonstrated in several studies,
nearly one-third of the patients undergoing RP will
develop postoperative biochemical relapse following
RP (2). For high-risk postprostatectomy patients
with positive surgical margins (PSM), seminal vesicle
involvement (SVI), extracapsular (EC) involvement, high
pathologic T-stage or higher Gleason score (GS), ART is
often signified depending on postoperative pathologic
findings. In PCa patients with adverse pathologic
features following RP, ART reduces the biochemical
failure by improving clinical outcomes (3). SRT is also
used in the treatment of cases with biochemical relapse
detected during follow-up. The presence of two rising
PSA levels >0.2 ng/mL is considered as postoperative
biochemical relapse (4). Controversial opinions have
been put forth regarding the application of ART or SRT
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due to an increase in PSA levels. However, RT is directed
at the prostatic fossa and/or pelvic lymph nodes (PLNs)
related to the pathologic adverse factors which may be
combined with androgen deprivation therapy (ADT) (5,6).
Application of ART and elective RT targeting pelvic nodes
in clinically node-negative patients without any risk of
developing potential recurrences in the future remains
to be a debatable issue. Indeed, due to its potential GU
and GI side effects, RT may be an unnecessary treatment
modality for these patients (7).

Biochemical progression-free survival (bPFS) or overall
survival (OS) rates, and the increasing of side effects related
to ART vs SRT have not been conclusively determined yet.

Three large randomized controlled trials (EORTC 22911,
SWOG 8794 and ARO 96-02) enrolling more than 1.700
patients compared ART to watchful waiting and all of these
studies revealed a significant benefit favoring ART in terms
of biochemical recurrence-free survival (bRFS) rates, while
only one of these trials also demonstrated an increase in OS
rates in the ART arm (8-10). However, in the ART arm, grade
>2 GI and GU toxicities were observed (11).

Unfortunately, any randomized studies have not compared
ART with SRT. Biochemical and OS benefits of SRT in
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a subgroup of patients have been revealed in many
retrospective series (12,13). In numerous studies, significant
differences have not been detected between safety profiles
of postoperatively administered ART and SRT (14,15).

Even if the most advanced techniques have been used,
relatively higher doses of the pelvic field RT delivered
outside the prostate bed increased incidence rates of GI
and GU side effects. Indeed, an increased rate of toxicity
following WPRT was reported previously (16). There are
no data available on patients treated with elective WPRT
compared with PB-RT not targeting pelvic fields.

Therefore, the choice between RP plus ART or SRT with or
without ADT depends on their treatment-related toxicity
and personal preferences.

The objective of this study is to compare the oncological
results and treatment-related toxicity with the diagnosis of
PCa patients treated with ART or SRT after RP performed in
a single center.

Materials and Methods

Between January 2000 and January 2020, 105 patients
who were treated with ART or SRT after RP in the
Radiation Oncology Clinic of University of Health
Sciences Turkey, Prof. Dr. Cemil Tascioglu City Hospital
were retrospectively evaluated. Patient information was
obtained from patient files and hospital data system.
Twelve patients were excluded from the study because
they were lost to follow-up. Ninety-three patients with
completed data, who had surgical margin (SM) positivity,
SV or EC involvement, regardless of tumor stage, or
biochemical recurrence at follow-up, were included in
the study.

Preoperatively, all patients were evaluated based on medical
history, clinical assessment, serum PSA and testosterone
levels, transrectal ultrasound and abdominopelvic
computed tomography (CT)/magnetic resonance imaging
(MRI) and bone scintigraphy findings. The ART group
consisted of patients with postoperative PSA <0.2 ng/mL
whose RT was initiated within 6 months after surgery. The
SRT group consisted of patients with a postoperative PSA
level >0.2 ng/mL during follow-up and considered to have
biochemical recurrence. ART was applied to 52 and SRT to

41 patients.

Patients with positive pelvic nodes or carrying a risk (>15%)
of pelvic node involvement defined according to the Roach
formula underwent pelvic RT (17).

None of the patients underwent hormonal therapy
before prostatectomy. ADT consisting of gonadotropin-
releasing hormone agonists or antiandrogen therapy was
administered in the presence of adverse pathologic features
including T3/4 stage, EC extension (ECE), and SVI, GS
>7, PSA >20 ng/mL before surgery, relapse or lymph node
involvement.

Patients were treated using the volumetric arc therapy
(VMAT) technique delivered by a linear accelerator (Varian
RapidArc, Palo Alto, CA, USA). All patients underwent CT
simulation with a full bladder and empty rectum in the
supine position placed in an appropriate fixation device
with knee and foot support. CT data sets were sent for
contouring on the Eclipse treatment planning system
(VarianMedical System, Palo Alto, CA, USA) and then
using DICOM RT (digital imaging and communication
in medicine) format, they were exported directly to the
treatmentwith the trilogylinear accelerator. For all patients,
clinical target volume 1 (CTV 1) included prostate bed and
the seminal vesicles bed, and CTV2, obturator, presacral,
external and internal lymph nodes below the aortic
bifurcation. The CTV1 was contoured using the Radiation
Therapy Oncology Group consensus guidelines modified
according to surgical and pathologic findings (18). The
planning target volumel (PTV1) was defined as CTV 1 with
an additional margin of 1 cm in all directions except 6
mm posteriorly so as to reduce the risk of rectal toxicity.
PTV2 was achieved adding a 7 mm isotropic margin to
CTV2. The rectum, bladder, femoral heads, large and small
bowel, and penile bulb were outlined as organs at risk. The
course of RT consisted of 33-36 fractions of 2 Gy daily for
a total dose of 66-72 Gy to PTV1. If pelvic nodes were to be
irradiated, a total dose of 50 Gy in 25 fractions with a single
fractional dose of 2 Gy was delivered.

Follow-up and Toxicity Evaluation

Patients were observed for 4 weeks after the completion
of RT, then every 3-6 months with physical examination,
PSA measurements, and assessments of toxicity. Acute
toxicities were retrospectively graded based on physicians’
notes taken during the treatment and within 6 months
after RT using the Radiation Therapy Oncology Group/
European Organization for Research and Treatment of
Cancer (RTOG/EORTC) guidelines (19). Late toxicities were
defined as those occurring 6 months after RT and scored
using the RTOG and EORTC scale (Table 1).

Primary endpoints were acute and late toxicities. Secondary
endpoints were bRFS and OS. This retrospective data
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analysis was approved by the ethics committee of our
hospital. All patients signed a written informed consent.

Statistical Analyses

The prognostic factors such as age, comorbidity, disease
stage, GS, baseline pre-RT and post-RT PSA levels, status of
SM, ADT and RT technique and dose were comparatively
analyzed between ART and SRT using SPSS v21 (IBM Inc.
USA) program. For categorical variables, the numbers and
percentages, and for continuous variables median and
range values were reported. The Mann-Whitney U test,
chi-square test or Fisher’s Extact test were used to compare
intergroup differences. Logistic regression models were
used in order to investigate the risk factors associated
with toxicities. An overall p-value of less than 0.05 was
considered to have statistical significance.

Results

Patient Characteristics

The median age of the patients included in the study was
64 (50-82) years. Comorbid disease was present in 52.7%
of the patients who underwent RT after RP, and frequently
hypertension (36.96%) and diabetes mellitus (16.30%)
were found. The median follow-up of the entire patient
population was 30 months (3-234) following RT.

Fifty-two patients were treated with ART and 41 with SRT.
RT was initiated within postoperative 1-6 months (median
4 months) in the ART group. While SRT was maintained for
6-194 months (median 37 months) following prostatectomy.
Pre-RT median PSA values were 0.016 ng/mL (0.001-1.90
ng/mL) in the ART and 0.60 ng/mL (0.21-12.01 ng/mL) in
the SRT group.

Seventy-two patients had open RP and 21 had robot-
assisted prostatectomy. Lymph node dissections were
performed in a total of 41 patients, and the median number
of 7 (1-24) lymph nodes were removed. The most frequent
SM positivity was detected in the posterior lobe (36.11%)
and apex (15.28%) of the prostate.

ART vs SRT

A higher percentage of patients treated with SRT had a GS
of 8-10 (26.8% vs 19.2%) and more frequently had adverse
pathologic factors compared to those receiving ART.
Median values for rates of ECE positivity (48.1% and 34.1%,
p=0.033), SVI (15.4% and 19.5%, p=0.783), SM positivity
(92.6% and 53.7%, p<0.0001), and lymph node involvement
(23.5% and 26.8%, p=0.850) were determined in the ART
and SRT groups, respectively (Table 2).

In the ART and SRT groups of patients, PLNs were irradiated
in 13 (25%) and 11(26.8%) patients, while only PB-RT was

Table 1. RTOG acute and RTOG/EORTC late radiation morbidity scoring criteria

Acute Late

Organ Lower gastrointestinal Genitourinary Lower gastrointestinal Genitourinary

tissue

Grade0  No change No change None None

Grade 1 Increased frequency or change in Frequency of urination or nocturia Mild diarrhea, mild cramping, Slight epithelial atrophy,
quality of bowel habits not requiring  twice pretreatment habit/dysuria, bowel movement 5 times minor telangiectasia
medication/rectal discomfort not urgency not requiring medication daily, slight rectal discharge ~ (microscopic hematuria)
requiring analgesics or bleeding

Grade2  Diarrhea requiring parasympatholytic Frequency of urination or nocturia at Moderate diarrhea and colic, Moderate urinary
drugs (e.g., diphenoxylate/mucus longer than hourly intervals Dysuria, bowel movement >5 times frequency, generalized
discharge not necessitating sanitary  urgency, bladder spasm requiring daily, excessive rectal mucus  telangiectasia,
pads/rectal or abdominal pain local anesthetic (e.g., pyridium) or intermittent bleeding intermittent macroscopic
requiring analgesics hematuria

Grade 3  Diarrhea requiring parenteral Urinary frequency with urgency and  Obstruction or bleeding, Severe frequency
support/severe mucous or blood nocturia at hourly or more frequent  requiring surgery and dysuria, severe
discharge necessitating sanitary intervals/dysuria, pelvic pain, or telangiectasia frequent
pads/abdominal distention (plain bladder spasm requiring regular, hematuria, reduction in
abdominal radiograph demonstrates  frequent narcotic analgesics/gross bladder capacity
distended bowel loops) hematuria with/without clot passage

Grade4  Acute or subacute obstruction, Hematuria requiring transfusion/ Necrosis/perforation fistula Necrosis/contracted

fistula or perforation, gastrointestinal
bleeding requiring transfusion,
abdominal pain or tenesmus
requiring tube decompression or
bowel diversion

acute bladder obstruction not
secondary to clot passage,
ulceration, or necrosis

bladder(reduced bladder
capacity)

EORTC: European Organization for Research and Treatment of Cancer, RTOG: Radiation Therapy Oncology Group
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delivered in 39 (75%) and 30 (73.2%) patients, respectively.
In patients who underwent pelvic field RT and postoperative
PB-RT, the median pre-RT PSA values were 0.147 ng/mL
(0.001-7.710) and 0.134 (0.003-12.010), respectively.

Hormonal therapy (HT) was used in 61.5% and
56.1% of the patients undergoing ART and SRT,
respectively. The median duration of HT was 12
months (6-36 months) in the ART and SRT groups.
RT doses <70 Gy were administered to 29.4% and 36.6%,
and 270 Gy were administered to 70.6% and 63.4% of the
patients in the ART, and SRT groups, respectively

At the time of analysis, only one patient had a biochemical
relapse in the SRTgroup (2.43%) following previous RT after
36 months and received hormone therapy.

Treatment-related Toxicities

Acute GI side effects were not observed in 88.5% and 85.4%
of the patients in the ART and SRT groups, respectively. In
only one patient in both ART, and SRT groups, grade 2, and
3 side effects were observed (p=0.527).

Acute GU system side effects were not observed in 50%,
and 53.7% of the patients in the ART and SRT groups,
respectively. Grade 2 and 3 side effects were seen in 5.8%
vs 7.3%, and 0% vs 2.4% of the patients in the ART and SRT
groups, respectively (p=0.628) (Table 3).

Grade 2 and 3 late GI side effects were detected at the
rates of 1.9% and 1.9% in the ART group, and 4.9% and
0% in the SRT group, while they were not observed in
94.2% and 95.1% of the patients, respectively (p=0.532).
Late GU side effects were not observed in 76.9% and
82.9% of the patients, while grade 2 GU side effects were
observed in 1.9% vs 2.4% and grade 3 in 9.6% vs 4.9%
of the patients in the ART and SRT groups, respectively
(p=0.829) (Table 3).

In the multivariate logistic regression analysis in which
the factors affecting the development of acute toxicity
were investigated, the risk of developing acute toxicity
was found to be higher in patients who underwent pelvic
RT compared to those who did not (p=0.002) (Table 4). In
addition, the risk of developing acute toxicity was found

Table 2. Patient characteristics in the SRT and ART groups

Characteristics SRT ART p

n=41 n=52
Age, year, median (range) 66 (53-82) 64 (50-76) 0100
<64, year n (%) 17 (41.5) 30 (57.7) 0146
>64, year, n (%) 24 (58.5) 22 (42.3)
Comorbidity, n (%) 24 (58.5) 25 (481) 0.403
Pre-RT PSA, median (range) 0.60 (0.21-12.01) 0.016 (0.001-1.90) <0.0001
Post-RT PSA, median (range) 0.06 (0.003-9.59) 0.008 (0.003-0.29) <0.0001
RT dose, n (%) - 0158
<70 Gy 15 (36.6) 15 (29.4)
>70 Gy 26 (63.4) 36 (70.6)
Surgical margin positivity n (%) 22 (53.7) 50 (96.2) <0.0001
SV Involvement n (%) 8 (19.5) 8 (15.4) 0.783
ECE, positivity n (%) 14 (34.1) 25 (48.1) 0.033
Gleason score, n (%) - 0.069
6 13 (31.7) 9 (17.3) -
3+4 9 (22.0) 25 (481) -
4+3 8 (19.5) 8 (15.4) -
8-10 11(26.8) 10 (19.2) -
Hormonal therapy n (%) 23 (56.1) 32 (61.5) 0.673
Duration of hormonal therapy, months, median (range) 12 (6-30) 12 (6-36) 0.849
Lymph node involvement, n (%) 11(26.8) 12 (23.5) 0.850
RT field - 0158
Whole pelvic fields 11(26.8) 13 (25.0) -
Prostate bed 30(73.2) 39 (75.0) -

SV: Seminal vesicle, ECE: Extracapsular invasion, RT: Radiotherapy, ART: Adjuvant radiotherapy, SRT: Salvage radiotherapy, PSA: Prostate-specific antigen
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to be higher in patients with lymph node involvement
(p=0.047). When the factors affecting the development of
late toxicity were investigated, any statistically significant

factor was not found (Table 5).

Table 3. Side effects

p
Gl. N (%) SRT ART 0.527
Absent 35(85.4) 46 (88.5) -
Grade 1 5 (12.2) 5(9.6) -
Grade 2 0 (0.0) 1(1.9) -
Grade 3 1(2.4) 0 (0.0) -
ACUTE
GU.n (%) SRT ART 0.628
Absent 22 (53.7) 26 (50.0) -
Grade 1 15 (36.6) 23 (44.2) -
Grade 2 3(7.3) 3(5.8) -
Grade 3 1(2.4) 0 (0.0) -
Gl. n (%) SRT ART 0.532
Absent 39 (95.1) 49 (94.2) -
Grade 1 0 (0.0) 1(1.9) -
Grade 2 2 (4.9) 1(1.9) -
LATE Grade 3 0 (0.0) 1(1.9) -
GU.n (%) SRT ART 0.829
Absent 34 (82.9) 40 (76.9) -
Grade 1 4(9.8) 6 (11.5) -
Grade 2 1(2.4) 1(1.9) -
Grade 3 2 (4.9) 5(9.6) -

Gl Gastrointestinal, SRT: Salvage radiotherapy ART: Adjuvant radiotherapy, GU:
Genitourinary

Table 4. Factors affecting acute side effects

Characteristics HR 95%Cl p
Age 1.04 0.98-110  0.259
DM 069 0.28-1.66 0.405
HPT 114 0.568-2.25 0.702
Post-op PSA 112 0.91-1.38  0.297
Pre-RT PSA 1.01 0.87-118 0.856
Surgical margin positivity 059 0.23-1.57 0.293
Hormonal therapy 169  0.83-3.44 0149
WPRT 417 1.72-10.00 0.002*
Gleason score 28-10 175 0.78-3.83 0.164
Lymph node involvement 263 101-714 0.047*
Type of surgery Open (ref) 1 - -

Robotic 1.05 0.42-2.65 0912
Type of RT ART (ref) 1 - -

SRT 048 0.21-1.08 0.075

Discussion

This study evaluated the effectiveness of local and pelvic RT
in PCa patients with adverse pathologic features following
RP, acute and late GI and GU toxicity profiles.

The American Urological Association (AUA) and the
American Society for Radiation Oncology (ASTRO) have
recommended ART in patients with SVI, PSM and ECE
while the application of SRT is suggested for the treatment
of the patients with biochemical relapse described as two
rising PSA levels >0.2 ng/mL following RP (20,21).

Three randomized controlled trials (EORTC22911,
SWOG8794, ARO96-02/AUO-AP09/95) with long-term
follow-up results demonstrated improvement in bPFS
(p<0.00001) with ART to the prostatic bed vs watchful
waiting in the patients with adverse pathologic features
such as PSM, SVI or ECE (8-10). Only SWOG 8.794
trial demonstrated an improvement in OS (9). In the
approximately 40%
never had recurrences,thus indicating the possibility of

observational arms, of patients
overtreatment with ART in this group of patients. However,
the number of treatment-related side effects increased,
which was associated with improper patient selection. ART
was associated with higher toxicity levels when compared
with the observational arm (grade >2 GI toxicities: 2% vs
1% and grade >2 GU toxicities: 17% vs 10%) in these trials
(22).

Table 5. Factors affecting late side effects

Characteristics HR 95% CI o]
Age 1.02 0.95-1.10 0.524
DM 012 0.01-1.07 0.057
HPT 115 0.44-3.00 0.776
Post-op PSA 0.78 0.42-1.52 0.493
Pre-RT PSA 1.03 0.81-1.29 0.834
Surgical margin 0.36 0.11-1.16 0.087
positivity
Hormonal therapy 0.95 0.35-2.58 0.913
Pelvic RT 3.33 0.90-1250  0.070
Gleason score 28-10 2.00 0.61-6.55 0.256
Lymph node 179 0.44-714 0.419
involvement
Type of surgery Open (ref) 1 - -
Robotic 177 0.57-5.48 0.323
Type of RT ART (ref) 1 - -
SRT 0.42 0.14-1.24 0116

DM: Diabetes mellitus, HPT: Hypertension, RT: Radiotherapy, WPRT: Whole pelvic
radiotherapy, PSA: Prostate-specific antigen, Cl: Confidence interval, HR: Hazard
ratio
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Application of postoperative ART or SRT is still controversial
in the patient group with high risk of biochemical relapse
after surgery while very recently three randomized
studies GETUG-AFU 17, RAVES and RADICALS have been
evaluated in a systematic review and meta-analysis that
will enable us to decide the appropriate time of RT after
surgery (23-25). This prospectively designed meta-analysis
has revealed that ART does not improve PSA-related event-
free survival but urinary and intestinal adverse effects were
observed with a higher rate in patients who underwent
ART (26). Our data have shown that the patients receiving
SRT had very low biochemical relapse rates (97.57%) with
acceptable side effects. It should be noted that in order to
improve the patients’ quality of life, timely administration
of early SRT ensures comparable cancer control rates while
reducing potential overtreatment toxicity.

Jereczek-Fossa et al. (27) applied ART in 258 patients,
and SRT in 173 patients using conformal technique, and
did not observe any difference between both treatment
modalities as for acute and late GI toxicities. However,
higher rates of grade 3-4 acute urinary toxicities were
reported in the ART group (27). In multivariate analysis
performed for the pooled multi-institutional trials have
shown side effects in late GU and GI in postprostatectomy
patients undergoing ART or SRT, higher rates of grade >2
GU toxicity were detected in the ART group (28). Although
modern RT techniques including intensity- modulated
radiation therapy IMRT) were not used and 2-dimensional
(2-D) or 3-dimensional (3-D) conformal RT (CRT)
treatment planning was employed in these studies, there
was no difference in GI and GU side effects between the
two groups. In our study, as in the study of Jereczek-Fossa
et al. (27), no statistical difference was observed between
the ART and SRT groups in terms of GI side effects, while
it was determined that late grade 3 GU side effects were
more frequently seen in the ART arm rather than SRT arm
without any statistically significant intergroup difference.

Some authors have considered lower PSA levels (<0.01
ng/ml) as an indicative of subclinical disease. Abugharib
et al. (29) explored the best timing of SRT following RP
based on the lowest levels of PSA and observed that PSA
levels detected before SRT strongly correlated with bRFS.
Higher PSA levels before SRT (0.01-0.2, 0.2-0.5 and >0.5
ng/mL) predicted worse 10-year bRFS (62%, 44% and 27%,
respectively). There was a significant benefit in OS rates
(29). In our study, we found higher pre-RT PSA levels in the
SRT group. The most important reason for this is delayed
referral of the majority of the patients to the radiation

oncology department for SRT despite explicit AUA and
ASTRO guidelines.

However, the role of ADT in combination with ART or SRT
remains debatable. GETUG 17 phase III, multicenter trial
randomized the patients into two groups of postoperatively
initiated RT after BCR versus RT plus 6-months of goserelin
treatment. Five-year follow-up results demonstrated
that SRT plus ADT had been associated with higher BCR-
free survival rates as compared to RT alone without any
difference in late toxicity (23). In contrast, in a retrospective
study that compared RT alone vs RT plus hormone therapy,
no benefit was observed in terms of OS or metastasis- free
survival rates (30).We found that in the ART and SRT groups,
61.5% vs 56.1% of patients received hormone therapy
without any statistically significant intergroup difference in
terms of bDFS and side effects.

It has been shown in randomized studies that increasing
the external RT dose improves oncological outcomes
in localized PCa (31). Nevertheless, appropriate dose of
postoperative RT to be delivered is debatable. Even though
doses of >70 Gy potentially increase biochemical control
rates, the treatment -related toxicities increase even with
the use of advanced RT techniques such as IMRT or VMAT.

Riouetal. (32) compared CRT and IMRT, which they applied
68 Gy dose to the PB and observed rectum and bladder
doses significantly decreased by IMRT planning without
any grade >2 acute and late toxicities. In phase III trial SAKK
09/10, the patients with biochemical relapse but without
any macroscopic disease were grouped as 64 vs 70 Gy RT.
The patients were treated with 3-D CRT or IMRT, and acute
GI and GU side effects were not seen between both groups
while urinary symptoms worsened in the patients whom
were applied 70 Gy (33). In most radiation oncology clinics,
especially for SRT, total RT dose of 65-70.2 Gy is applied. In
this study, the RT doses between 66 and 72 Gy were used,
and higher number of patients received RT >70 Gy in the
whole cohort; without any intergroup difference in terms of
bPFS or side effects. However, it is encouraging that despite
higher doses, with IMRT/VMAT techniques, frequencies of
late GI and GU side effects decreased.

Recently performed randomized studies have revealed that
compared with RT targeted at prostate bed only, irradiation
of PLNs during extended field RT can yield more improved
treatment outcomes. Although only few studies have
compared the toxicities of both treatment modalities so far,
extended field RT has yielded better bPES in patients with
adverse pathologic features (6,34). Deville et al. (35) stated
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that WPRT enhanced the toxicity profile, while the acute
GI side effects were increasing, there was no difference
in GU or late GI side effects compared with PBRT. They
reported 61% grade >2 acute GI and 22% GU toxicities,
and 28% grade >2 late GU and 3% GI side effects in their
patients (35). Van Praet et al. (16) reported on toxicity of
postoperative high-dose WPRT with ADT for PCa patients
with lymph node metastases using IMRT technique in the
ART and SRT settings. Incidence rates of acute and late GI
toxicities were higher following WPRT compared to PB-RT
(p<0.041) despite comparable GU toxicity rates (16). In this
study where RT was applied with VMAT technique, any
statistically significant difference was not detected between
WPRT vs PB-RT -only groups in terms of bPFES, but acute
Gl side effects were observed more frequently in the WPRT

group.
Study Limitations

Our study’s limitation is its retrospective, non-randomized
planning applied to a mixed group of patients who were
applied ART or SRT, with short-term or long-term ADT.
Among the ART and SRT patients, some characteristics may
differ especially in the time elapsed between surgery and
RT application and the inclusion of patients with a higher
pre-RT PSA levels >0.5 ng/mL at the time of SRT.

A further limitation of this study is that treatment allocation
(PB-RT versus WBRT) was not randomized; however,
predefined risk-dependent criteria were used to allocate
patients to the respective treatment modalities.

Conclusion

We present a comparison of oncologic outcomes and
treatment-related side effects with adverse pathologic
features in patients applied ART vs SRT. In patients with
rising PSA, SRT was effective and applicable treatment
modality with reduced toxicity. However, in high risk
patients SRT results were as effective as ART outcomes.
Serum PSA levels should be monitorized closely before
treatment and taken consideration of administring early
SRT would also delay the onset of treatment-related
adverse events among these patients. As revealed in our
study, clinical manifestations of treatment-related side
effects could be reduced by using advanced treatment
techniques like IMRT or VMAT.
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Transverse Abdominis Plane Block-based
Multimodal Analgesia Protocol Reduces Tramadol
Need After Cesarean Section

Transvers Abdominis Plan Blogu Tabanli Multimodal Analjezi Protokoldi,
Sezaryen Sonrasi Tramadol IThtiyacini Azaltir

® Savas Comlek

Gayrettepe Florence Nightingale Hospital, Clinic of Anesthesiology, Istanbul, Turkey

Obijective: Various strategies of multimodal analgesia exist for pain
control following caesarean section, aiming to improve analgesia,
reduce opioid requirement, and therefore decrease the incidence of
opioid related side effects. This study aimed to compare the analgesic
quality and reduction in tramadol need across four different multimodal
analgesia strategies after caesarean section with general anesthesia.

Method: A total of 160 patients that underwent elective cesarean section
under general anesthesia were retrospectively included in one of the
following groups: only tramadol-based patient-controlled analgesia,
tramadol-based patient-controlled analgesia plus diclofenac suppository,
tramadol-based patient-controlled analgesia plus diclofenac suppository
plus paracetamol, and tramadol-based patient-controlled analgesia plus
diclofenac plus transverse abdominis plane block. Visual analogue scale
scores and tramadol use were monitored and recorded at 29, 4th, gth 12t
and 24" hours.

Results: At 2", 4" and 8" hours, tramadol-based patient-controlled
analgesia-only group had significantly higher visual analogue scale
scores than all other groups (p<0.05). At 24 hour, transverse abdominis
plane block group had lower scores than both tramadol-based patient-
controlled analgesia-only group and tramadol-based patient-controlled
analgesia plus diclofenac group (p<0.01 and p=0.014). Tramadol-based
patient-controlled analgesia-only group had the highest and transverse
abdominis plane block group had the lowest cumulative tramadol dose at
all time points (p<0.05), the remaining two groups were similar (p>0.05).

Conclusion: Tramadol-based patient-controlled analgesia alone does
not seem to provide effective pain control following caesarean section
under general anesthesia. Multimodal analgesia including transverse
abdominis plane block distinguishes itself with its most marked opioid-

Amag: Sezaryen sonrasi postoperatif agri tedavisinde, opioid ihtiyacini
azaltmayi ve dolayisiyla opioidle iliskili yan etkilerin insidansini azaltmayi
amaglayan cesitli multimodal analjezi stratejileri mevcuttur. Bu galisma,
genel anestezi ile sezaryen olan hastalarda uygulanan dort farkl
multimodal analjezi stratejisinde, tramadol ihtiyacindaki azalmayi ve
analjezi kalitesini karsilastirmayr amagladi.

Yontem: Genel anestezi altinda elektif sezaryen yapilan toplam 160 hasta
geriye donuk olarak su gruplardan birine dahil edildi: sadece tramadol
bazli hasta kontrolli analjezi, tramadol bazli hasta kontrolli analjezi arti
diklofenak fitil, tramadol bazli hasta- kontrollii analjezi arti diklofenak fitil
arti parasetamol ve tramadol bazli hasta kontrolli analjezi arti diklofenak
artl transversus abdominis plan blogu. Gorsel analog skala skorlari ve
tramadol kullanimi 2., 4, 8, 12. ve 24. saatlerde izlenerek kaydedildi.

Bulgular: ikinci, 4. ve 8. saatlerde, sadece tramadol kullanilan hasta
kontrollt analjezi grubu diger tim gruplardan anlamli olarak daha ylksek
gorsel analog skala puanlarina sahipti (p<0,05). Yirmi dordlncu saatte,
transversus abdominis plan blogu grubu, hem tramadol bazli hasta
kontrollti analjezi grubu hem de tramadol bazli hasta kontrollt analjezi arti
diklofenak grubundan daha distk skorlara sahipti (p<0,01 ve p=0,014).
Kimoulatif tramadol tiketimi, tramadol temelli hasta kontrolli analjezi alan
grupta en ylksek, transversus abdominis plan blogu grubunda ise tiim
zaman noktalarinda en dlstk dizeyde olarak gordlirken (p<0,05), kalan
iki grubun tlketimleri benzerdi (p>0,05).

Sonug: Tramadol bazli hasta kontrollli analjezi tek basina genel anestezi
altinda sezaryen sonrasi etkili agri kontroli saglamamaktadir. Transversus
abdominis plan blogu tabanl multimodal analjezi protokold, en belirgin
opioid koruyucu etkiye sahipken, parasetamol ek fayda saglamiyor gibi
goriinmektedir.
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sparing effect, while paracetamol does not appear to provide additional
benefits.

Keywords: Cesarean section, diclofenac, paracetamol, patient-controlled
analgesia, tramadol, transverse abdominis plane block

Anahtar kelimeler: Diklofenak, hasta kontrolli analjezi, parasetamol,
sezaryen, tramadol, transversus abdominis plan blogu

Introduction

Proper management of postoperative pain caused by
cesarean section results in improved patient satisfaction,
early mobilization, and better bonding between the
mother and infant. Despite many proposed management
strategies, multimodal approach forms the cornerstone of
the current treatment (1).

Patient controlled analgesia (PCA) with intravenous (IV)
opiates is a well-established component of postoperative
pain management following caesarean section or labor,
particularly for patients receiving single dose spinal
anesthesia or general anesthesia during the procedure.
However, systemic use of high dose opiates is associated
with adverse effects ranging from pruritis, nausea, and
vomiting to sedation and respiratory depression (2,3).
Tramadol, on the other hand, is a central analgesic with
mixed opioid and non-opioid activity that has been
reported to be associated with lower rates of neonatal
respiratory depression as compared to other narcotics
(4). Tramadol administration via IV PCA or continuous
infusion provides effective early postoperative analgesia
in patients undergoing caesarean section (5). Therefore,
IV tramadol use for PCA not only provides satisfactory
pain control, but also is preferred owing to its advantages
in terms of respiratory depression, sedation, and intestinal
motility (5). Nevertheless, high dose tramadol is known to
be potentially associated with seizures as well as nausea/
vomiting (6).

The objective of multimodal analgesia is to augment the
analgesic effect, reduce the opioid dosage required for
painrelief, and therefore decrease the incidence of opioid
related side effects (7). Non-steroid anti-inflammatory
drugs (NSAIDs) and paracetamol are among the
main constituents of this approach and contribute
to postoperative analgesia by significantly reducing
morphine use (8). Furthermore, supplementary use of
NSAIDs after caesarean section/labor is particularly
valuable due to their ability to alleviate pain caused
by uterine contractions (9,10). Transversus abdominis
plane (TAP) block represents one of the abdominal field

block techniques used for the treatment of postoperative
pain after lower abdominal surgery. TAP-block has
been most commonly used after caesarean section for
postoperative pain control and to reduce the need for
analgesia and incidence of side effects (11).

This study aimed to compare different analgesia strategies
added on top of patient-controlled analgesia (PCA) with
IV tramadol, in terms of their analgesic outcomes as well
as tramadol sparing effects, in patients that undergoing
cesarean section with general anesthesia.

Materials and Methods

Patients

A total of 160 patients with American Society of
Anesthesiologists physical status of I-II undergoing elective
caesarean section under general anesthesia were included.
Subjects who received PCA with tramadol between 2014
and 2019 were screened. The following four multimodal
treatment groups were defined and retrospectively 40
patients were included in each group: Only PCA with
tramadol (TrPCA), TrPCA plus diclofenac suppository,
TrPCA plus diclofenac suppository plus paracetamol, and
TrPCA plus TAP-block. The study protocol was approved by
the local ethics committee.

Anesthesia Management

Prior to general anesthesia, an 18G IV cannula was
used to gain venous access for physiological saline
infusion. In all three patient groups, induction was
achieved with propofol 2 mg/kg (Propofol 1%, Fresensius
Kabi, Istanbul, Turkey), followed by curarization with
rocuronium bromide 0.6 mg/kg (Esmeron, Merck Sharp
& Dohme, Istanbul, Turkey), intubation, and mechanical
ventilation. After caesarean section and delivery were
completed, all patients received fentanyl 1.5 mg/kg
(Fentanyl 0.05 mg/mlL, Johnson and Johnson, Istanbul,
Turkey) as a part of the anesthesia protocol. Also, based
on the discretion of the obstetrician, 10 IU oxytocin
was administered intravenously to support uterine
contractions.

135



Savas Comlek
Transverse Abdominis Plane Block-based Multimodal Analgesia

Bagcilar Medical Bulletin,
Volume 6, Issue 2, June 2021

Postoperative Analgesia Protocols

PCA with tramadol was administered to all patients
undergoing caesarean section under general anesthesia.
Following the completion of surgery and at the discretion
of the attending anesthesiologist, one of the four main
postoperative analgesia protocols of our unit was
administered just prior to the termination of general
anesthesia. The first protocol involved PCA with tramadol
alone. The second group received additional diclofenac
100 mg as a suppository, followed by a second dose after
12 hours. The third group received additional diclofenac
suppository plus paracetamol 0.5 mg IV every 6 hours, with
the first dose being given just before the termination of
anesthesia. The fourth group received additional diclofenac
suppository plus transverse abdominis plane block via 20
cc 0.25% bupivacaine injection to both sides, performed
under ultrasound guidance just prior to the termination
of anesthesia. In all groups, tramadol (Contramal, Abdi
Ibrahim, Istanbul, Turkey) administered via PCA comprised
the main component of the postoperative pain treatment
protocol. Before patients regained consciousness, a bolus
0.5 mg/kg dose of tramadol was administered in all groups.
PCA was scheduled with 10-minute lock time and 20 mg
bolus doses. The 4-hour limit was not used. The control
button of the PCA device was supplied to patients after the
completion of the recovery from anesthesia.

Assessments

Sedation scores, visual analogue scale (VAS) scores, and
tramadol use were monitored for 24 hours and recorded
at 2nd, 4% gt 121 and 24" hours using the PCA follow-up
form. Also, side effects such as nausea, vomiting, pruritis,
or atony were recorded. VAS scores were measured using a
10 cm visual scale. For sedation, the following scoring was

used: 1) conscious, 2) occasional drowsiness, 3) frequent
drowsiness, 4) sleeping but easily awakened, 5) sleeping but
awakened with difficulty. A score of >2 recorded at any time-
point during the 24-h observation period was considered
sedation, while nausea or vomiting was considered to occur
if at least one episode was recorded.

Statistical Analysis

For data analysis, SPSS (Statistical Package for Social
Sciences) version 21 software was used. Hypothesis
tests and graphical methods were used to test normality.
Between-group comparisons of continuous variables were
done using One-Way analysis of variance (ANOVA) or the
Kruskal-Wallis test, depending on data distribution. The
Pearson chi-square test was used for the between-group
comparison of categorical variables. Two-Way ANOVA
test for repeated measurements was used to examine the
significance of changes and differences between the groups
in VAS scores and cumulative tramadol doses over time.
Between-subject comparisons at different time points were
done using the Kruskal-Wallis test and post hoc tests were
done using built-in pairwise comparisons of the Kruskal-
Wallis test. Two-sided p-values <0.05 were considered as
the indication of statistical significance.

Results

Patients

Table 1 shows preoperative demographical and clinical
characteristics. The only parameter that the groups differed
was the duration of cesarean section (p<0.001). TrPCA plus
diclofenac plus TAP-block group had significantly longer
duration when compared to all other groups (p<0.001 for
all comparisons).

Table 1. Preoperative patient characteristics

Characteristics TrPCAonly TrPCA + diclofenac TrPCA + diclofenac + TrPCA + diclofenac + p
paracetamol TAP-block

Age, y 31.2+4.6 31.414.5 311£4.3 31.014.3 0.964*
BMI, kg/m? 27.2%41 272%+3.6 27.0%31 27.0%11 0.975*
SBP, mmHg 126.5£8.6 126.0£8.4 125.8+£9.3 124.8+£9.6 0.663*
DBP, mmHg 75.3%£7.0 74.8+6.6 75.5%6.7 75.3+6.8 0.945*
MAP, mmHg 90.6%6.8 90.1%+6.5 90.5%+6.6 90.0+6.8 0.978*
Heart rate, beats/min 75.219.4 75.7+10.2 75.9%£10.5 76.3+10.9 0.972t
Gestational age, weeks 38.4%0.8 38.5+0.8 38.5+0.9 38.5+0.9 0.973*
CS duration, min. 41,5175 42,3178 43.919.0 551+8.4 <0.001*
Multiparity, n (%) 20 (50.0%) 21(52.5%) 20 (50.0%) 20 (50.0%) 0.995*

Unless otherwise stated, data presented as mean * standard deviation. PCA: Patient-controlled analgesia with tramadol, TAP-block: Transversus abdominis plane block, BMI:

Body mass index, SBP: Systolic blood pressure; DBP: Diastolic blood pressure, MAP, mean arterial pressure; CS: Cesarean sectio, TrPCA: Patient-controlled analgesia with
tramadol. Each group has 40 patients. P-values are from Kruskall-Wallis (*), One-Way ANOVA (1), or Pearson'’s chi-square test
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Changes in VAS Scores

Figure 1 shows the changes in mean VAS scores over time.
There was a significant difference between the groups in
terms of changes in VAS score over time (p<0.001). At 219,
4" and 8" hours, TrPCA group had significantly higher
scores than all other groups (p<0.05 for all), but at 12" hour,
the groups had similar scores. At 24% hour, TrPCA plus
diclofenac plus TAP-block group had lower scores than
both TrPCA and TrPCA plus diclofenac groups (p<0.001
and p=0.014).

Changes in Tramadol Requirement

Figure 2 shows the changes in cumulative tramadol dose
over time. There was a significant difference between
the groups in terms of changes in cumulative tramadol
dose over time (p<0.001). TrPCA group had the highest

and TrPCA plus diclofenac plus TAP-block group had the
lowest cumulative tramadol dose at all time points (p<0.05
for all); however, the remaining two groups had similar
cumulative doses over time (p>0.05 for all). At 24™ hour,
cumulative tramadol doses for the groups were as follows:
TrPCA, 357.0+58.3 mg, TrPCA plus diclofenac, 289.0+54.7
mg, TrPCA plus diclofenac plus paracetamol, 261.0+41.5
mg, and TrPCA plus diclofenac plus TAP-block, 203.0+33.5
mg. Thus, TrPCA plus diclofenac plus TAP-block resulted
in 43%, 30%, and 22% reduction in cumulative dose when
compared to TrPCA, TrPCA plus diclofenac, and TrPCA
plus diclofenac plus paracetamol group, respectively.

Side Effects

Table 2 shows the distribution of side effects across the
groups. The differences of the frequencies of sedation,

p<0.001

-

p<0.001

2

Mean visual analogue scale score

1

p<0.001

Groups

@ TiPCA

@ TiPCA+Diclofenac

-@- TIPCA+Diclofenac+Paracetamol
© TIPCA+Diclofenac+TAP Block

T T T T T
2 hours 4 hours 8 hours 12 hours 24 hours
Time

Figure 1. Changes in mean VAS scores over time. Error bars indicate 95% confidence intervals. p-value for Two-Way ANOVA
for repeated measurements is <0.001, indicating a significant difference between groups in terms of changes in VAS score over
time. p-values on the figure indicates significance of overall differences between groups at specific time points, which were
obtained from Kruskal-Wallis test. To avoid confusion, p-values for pairwise comparisons at each time point is given in the
text.

TrPCA: Patient-controlled analgesia with tramadol, TAP-block: Transversus abdominis plane block, VAS: Visual analog scale

Table 2. Frequencies of side effects

Side effect PCA only PCA + PCA + diclofenac PCA + diclofenac + p*
diclofenac + paracetamol TAP-block

Sedation* 1(2.5%) 0 0 0 0.389

Nausea/vomiting 6 (15.0%) 2 (5.0%) 2 (5.0%) 2 (5.0%) 0.229

Pruritis 3 (7.5%) 1(2.5%) 3 (7.5%) 2 (5.0%) 0.730

Uterine atony 1(2.5%) 1(2.5%) 1(2.5%) 0 0.797

Any side effect 10 (25.0%) 4 (10.0%) 6 (15.0%) 4 (10.0%) 0195

*Defined as >2 sedation score. Data presented as n (%). PCA: Patient-controlled analgesia with tramadol, TAP-block: Transversus abdominis plane block, CS: Cesarean each
group has 40 patients. *p-values are from Pearson's chi-square test*
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nausea/vomiting, pruritis, uterine atony as well as the
frequency of any side effect did not reach statistical
significance. However, when the groups were combined,
the frequency of any side effect was higher in patients that
received PCA only when compared to other patients that
had add-on treatments (25.0% vs. 11.7%, p=0.041). On
the other hand, the frequency of any side effect was not
significantly different in the TrPCA plus diclofenac plus
TAP-block group when compared to the rest of the patients
(p=0.306).

Discussion

The findings of our study suggest that PCA with tramadol
only was unable to provide adequate postoperative pain
control in patients undergoing caesarean section under
general anesthesia and that a management strategy based
on multimodal analgesia may allow better pain control and
reduced need for tramadol. To the best of our knowledge,
this is the first study to examine such a high number of
multimodal analgesia strategies in patients who underwent
caesarean section with general anesthesia and received
tramadol based IV PCA.

Opiates are administered via IV PCA following caesarean
section to provide analgesia. However, it is important to

limit postoperative need for opiates due to their well-
established side effects such as sedation, nausea, and
vomiting (2,3,12). Furthermore, opiates may also have
adverse effects on the newborns (13). Therefore, not only
the choice of suitable agents, but also reducing the need for
opiates are clinically important considerations with respect
to mother and infant health in this setting.

Tramadol, which has been shown to be quite effective
for postoperative analgesia with synergistic effects when
combined with non-opioid analgesics, has also been
reported to be effective and safe when used for caesarean
section (5,14,15). Its effects on the cardiovascular and
respiratory systems are less pronounced as compared to
equivalent doses of other opioids (16,17), which renders this
agent suitable for multimodal analgesia. However, tramadol
may still be associated with some opioid-type side effects.
For instance, in the study by Mitra et al. (18) comparing
diclofenac/tramadol and diclofenac/acetaminophen for
pain management after caesarean section, both treatments
were found to be effective, although there was a higher
incidence of postoperative nausea among patients who
received diclofenac/tramadol. Furthermore, tramadol may
be associated with seizures (6) and shows limited efficacy in
severe pain (1). Therefore, improving multimodal analgesia
with non-opiate and opiate combinations including

g
;

Mean cumulative tramadol dose (mg)
g

p<0.001

p<0.001

p<0.001

p<0.001

p<0.001

Groups

@ TiPCA

-@- TrPCA+Diclofenac

-@- TiPCA+Diclofenac+Paracetamol
@ TiPCA+Diclofenac+TAP Block

T T T
8 hours 12 hours 24 hours

Figure 2. Changes in cumulative tramadol dose over time. Error bars indicate 95% confidence intervals. p-value for Two-
Way ANOVA for repeated measurements is <0.001, indicating a significant difference between groups in terms of changes in
cumulative tramadol dose over time. p-values on the figure indicates significance of overall differences between groups at

specific time points, which were obtained from Kruskal-Wallis test. p-values for pairwise comparisons at each time point is
given in the text. To avoid confusion, p-values for pairwise comparisons at each time point is given in the text.

TrPCA: Patient-controlled analgesia with tramadol, TAP-block: Transversus abdominis plane block
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regional analgesia strategies such as local anesthetic-based
TAP-block, and/or other analgesic agents may represent a
key for ideal postoperative analgesia.

TAP-block is the administration of local anesthetics into
the anatomic neuro-fascial space between the internal
oblique and transversus abdominus muscles in the
antero-lateral abdomen, to block the anterior branches of
thoracic inter-costal (T7-T12) and first lumbar nerves. As
shown in multiple studies, this allows safe and effective
blockade of the nerves responsible for the transmission of
pain sensation from the area of intervention in caesarean
section (19,20). Although local anesthetic concentrations
exceeding the safety limits have been detected in systemic
circulation, systematic reviews have concluded that TAP-
block is a relatively safe procedure (20). It has also been
proposed that ultrasound-guided TAP-block may even be
more effective and provide a means for more accurate nerve
block, negating some of the side effects (19). Erbabacan et al.
(21) observed comparable efficacy between TAP-block and
IV PCA in patients undergoing lower abdominal surgery.
However, these authors stated that when compared to IV
PCA, TAP-block was preferable due to its ability to avoid
systemic effects of morphine and due to more rapid onset
of analgesic effects (21). Jadon et al. (22) in their double-
blind randomized study concluded that ultrasound-guided
TAP-block reduced the pain due to caesarean section with
spinal anesthesia, prolonged the time to first request of
analgesia, and decreased the need for additional opioids
when used as a component of a multimodal analgesia
strategy (22). Although superior analgesia was reported by
Kanazi et al. (23) for subarachnoid morphine administered
as compared to ultrasound-guided TAP block as a part of
multimodal analgesia, the former method was also found
to be associated with some serious side effects including
nausea/vomiting and pruritus. In many other studies,
TAP-block was reported to provide safe analgesia, improve
patient comfort, and reduce the need for tramadol in
patients undergoing caesarean section (9,11,24). In line
with these findings, inclusion of TAP-block into multimodal
strategy resulted in better analgesia and opioid-sparing
effect in the present study.

NSAIDs are effective for the management of visceral pain
caused by uterine contractions, which are an important
factor for postoperative pain after caesarean section (9,25).
Diclofenac is one of the most important inhibitors of the
cyclooxygenase enzyme. Although its analgesic effect is
primarily based on peripheral inhibition of prostaglandin
synthesis, it is also known to exert central effects (26,27).

Although NSAIDs have been associated with a slightly
prolonged increase in bleeding time when used for
postoperative pain management, this is not clinically
significant (28). Olofsson et al. (9) showed that diclofenac
at a dose of 150 mg administered over a 24-hour period as
a part of multimodal analgesia strategy was associated with
significantly reduced opiate use and improved analgesia
quality in patients undergoing caesarean section, thus
avoiding systemic side effects of opiates. Our findings also
suggest that diclofenac may have a role in multimodal
analgesia approach following cesarian section.

The analgesic activity of paracetamol, which also
has antipyretic effects, is thought to occur via central
anti-nociceptive mechanisms due to inhibition of
cyclooxygenase-3, a purported variant of cyclooxygenase-1
(29). Paracetamol has a well-established efficacy and
safety record and is considered a first-choice agent for the
treatment of pain in pregnant or lactating women (30).
Several studies have reported that paracetamol used in
combination with tramadol following caesarean section
may provide safe and effective analgesia and reduce the
need for tramadol (31). On the other hand, Siddik et al.,
in their study investigating the effect of diclofenac and/or
propacetamol on morphine doses administered via PCA,
found that concurrent use of diclofenac with morphine
based PCA improved analgesia quality, in addition to
significantly reducing the need for morphine as compared
to propacetamol and placebo (8). These authors showed
that propacetamol itself, alone or in combination with
diclofenac, did not contribute to the reduction in morphine
requirement (8). Again, in the present study, while
diclofenac was able to reduce tramadol use via PCA and
to improve the quality of analgesia, paracetamol had no
additional effects.

Pain after surgical procedures results from the direct
trauma on neural structures as well as the stimulation of
nociceptors. The roles of certain receptors, mediators,
and neurotransmitters involved in central and peripheral
sensitization after surgical incision have been relatively
elucidated (32). When planning multimodal analgesia,
these complex mechanisms and the involved receptors,
mediators, should be taken
into consideration as well as the need to prevent the
development of chronic pain after surgery. Based on our

and neurotransmitters

results, TAP-block administered in conjunction with
the peripherally acting diclofenac and centrally acting
tramadol appears to provide the most effective analgesia
together with minimized side effects.
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Conclusion

Tramadol administered through PCA alone only does not
seem to provide effective pain control following caesarean
section under general anesthesia. Multimodal analgesia
targeting multiple pain mechanisms not only contributes
to the quality of analgesia, but also reduces the need for
tramadol. Among different approaches tested, multimodal
analgesia including TAP-block distinguishes itself with its
most marked opioid-sparing effect, while paracetamol
does not appear to provide additional benefits.
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Objective: This study aimed to immunohistochemically investigate the
expression of 1.25-dihydroxyvitamin-D3-receptors (VDR) in benign and
malignant lesions of the endometrial tissue.

Method: The cases were divided into two groups as benign (n=10)
and endometrioid adenocarcinoma (n=17) according to their
endometrial pathology results. The expression of VDR was examined
by immunohistochemical method in endometrial tissues of participants
(n=27). Then, VDR expression levels were compared between the
groups. The intensity of expression, extent of staining and overall scores
were determined for the semi-quantitative evaluation of VDR expression.
Demographic data of the patients were also recorded.

Results: There was no significant difference between the groups in terms
of demographic data (p>0.05) except age (p<0.001). VDR expression level
in the malignant group was significantly higher than in the benign group
(p<0.001). It was observed that when the tumor grade increased, the
expression level of VDR also increased significantly (r=0.888, p<0.001).
Similarly, VDR expression increased significantly as the stage progressed
(r=0.639, p=0.006) but there was no statistically significant correlation
between tumor size (p=0.645), estrogen receptor positivity, PR positivity
and presence of lymphovascular invasion on VDR expression (p>0.05).

Conclusion: The expression of VDR was increased in endometrial
cancer when compared to normal endometrial tissue. As the tumor
behavior became aggressive, VDR expression also increased. As a
result, increased VDR level may be associated with endometrial cancer
development and stage of disease.

Keywords: Endometrial cancer, vitamin D, vitamin D receptor

Amag: Bu galisma, endometrial dokunun benign ve malign lezyonlarinda
1,25-dihidroksi-vitamin-D3-reseptorlerinin (VDR) ekspresyonunu
immunohistokimyasal olarak arastirmak igin tasarlandi.

Yontem: Olgular endometrial patoloji sonuglarina gore benign (n=10)
ve endometrioid adenokarsinom (n=17) olarak iki gruba ayrildi
Olgulara (n=27) ait olan endometrial dokulardaki VDR ekspresyonu
immunohistokimyasal yontemlerle incelendi ve gruplar arasinda VDR
ekspresyon seviyeleri karsilastirildi. VDR ekspresyonunun yari nicel
degerlendirilmesi igin ekspresyon yogunlugu, boyanma dansitesi ve
genel skorlar belirlendi. Hastalara ait demografik veriler kaydedildi.

Bulgular: Gruplar arasinda, yas disindaki (p<0,001) demografik verilerde
anlamli fark yoktu (p>0,05). Malign grupta VDR ekspresyon dUzeyi benign
gruba gore anlamli olarak daha ylksekti (p<0,001). Tumor derecesi
arttiginda VDR ekspresyon seviyesinin de onemli dlgtde arttigr gozlendi
(r=0,888, p<0,001). Benzer sekilde, VDR ekspresyonu da evre ilerledikge
onemli Olgude artmistt (r=0,639, p=0,006). Ancak timor boyutuy,
(p=0,645), ostrojen reseptort pozitifligi, PR pozitifligi ve lenfovaskuler
invazyon varligr ile VDR ekspresyonu arasinda istatistiksel olarak anlamli
bir iliski bulunamadi (p>0,05).

Sonug: VDR ekspresyonu, normal endometrial doku ile karsilastirildiginda
endometrial kanserde artmaktadir. TUmor davranigi agresif hale
geldiginde, VDR ekspresyonunun da arttigi gozlendi. Sonug olarak, artan
VDR seviyesi, endometrial kanser gelisimi ve hastalik evresi ile iligkili
olabilir.

Anahtar kelimeler: Endometrial kanser, vitamin D, vitamin D reseptoru
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Introduction

Endometrial cancer (EC) is the most common gynecological
cancer in developed countries (1). Risk factors for EC are
obesity, nulliparity, older age, unopposed estrogen therapy;,
and diabetes mellitus. There are two main subtypes of
EC, known as endometrioid and non-endometrioid.
Endometrioid type is well differentiated and estrogen
dependent tumor seen at a younger age. In contrast, the
non-endometrioid type (clear cell, serous) is known to be
estrogen-independent and more aggressive tumors seen at
older ages (2).

At the present times, low vitamin D levels are suggested as
animportantrisk factor for many types of cancer. Ithas been
reported that vitamin D may achieve its anti-carcinogenic
effect via inhibition of cellular proliferation, enhancement
of differentiation, apoptosis and modulation of calcium
metabolism (3,4). Besides the anti-carcinogenic properties
of vitamin D, it also has positive effects on cardiovascular
disease and diabetes mellitus (5,6).

Vitamin D active form (1.25-dihydroxyvitamin-D3)
achieves all these effects via 1.25-dihydroxyvitamin-D3-
receptors (VDR). VDR belongs to the nuclear receptor group
and is located on the long arm of the 12" chromosome.
VDR has been shown to be found in 30 different tissues
in the body, including the endometrium. VDR is known to
regulate gene expression by interacting with retinoic acid
(RXR) transcription factor after combining with vitamin D
active form (7,8). A recent study has reported that the RXR
receptor and VDR are overexpressed in mutation of BRCA1
in breast cancer cases and predicted overall survival (9).
VDR expression has been demonstrated in many types
of cancer, including EC. This situation strengthens the
possibility of VDR to play a role in cancer etiology (10).
Since studies investigating the relationship between EC and
VDR are quite limited in the literature (11,12), we aimed to
investigate the vitamin D receptor expression in EC cells in

the present study.

Materials and Methods

Tissue samples were obtained from Istanbul University
Cerrahpasa-Cerrahpasa Pathology Laboratory between
January 2017 and January 2018. Demographic data of the
patients were recorded. The cases were divided into two
groupsas benign (n=10) and endometrioid adenocarcinoma
(n=17) according to their endometrial pathology results.
The expression of VDR was immunohistochemically (IHC)
investigated in endometrial tissues of participants (n=27)

and VDR expression levels were compared between the
groups. The intensity of expression, staining density and
overall scores were determined for the semi-quantitative
evaluation of VDR expression.

The material was archival formalin-fixed, paraffin-
embedded tissue from routine histopathological work-ups.
Tumor blocks of paraffin-embedded tissue were selected by
experienced pathologist, evaluating theroutine H&E stained
sections. Tissue samples used for immunohistochemistry
were proliferative and secretory phase endometrium and
endometrioid adenocarcinoma

IHC Analysis

The immunostaining was carried out at the room
temperature using DAKO Autostainer Universal Staining
System (Autostainer Link 48 DAKO, Glostrup, Denmark).
At the first step, sections obtained from selected paraffin
embedded blocks in 4-mm thickness were put on positively
charged slides. Then, all the sections were deparaffinized in
xylene and dehydrated through a graded series of ethanol
solution. At the third stage, antigen retrieval was performed
at 96 °C (10 mM/L citrate buffer, pH 6) for 40 min in a
thermostatic bath (PT link). The sections were incubated
with anti-GC (primary VDR antibody cat. no: #12550, Cell
signaling technology, inc. dilution of 1:200) for 60 min
at the room temperature. Positive and negative controls
were added for antibody. A streptavidin-biotin enhanced
immunoperoxidase technique (K8000 Envision Flex, DAKO,
Glostrup, Denmark) in an automated system was used to
show immunoreactions. The sections were incubated
with DAB and counterstained lightly with hematoxylin to
demonstrate binding. Finally, the sections were dehydrated
and mounted onto the slides. The positivelyimmunostained
slides were used as positive controls. Normal rabbit serum
IgG was used to replace primary antibody as a negative
control.

Evaluation of the Immunostaining

All the sections were examined under light microscope
(Olympus BX53 Olympus Co., Tokyo, Japan). Image
Analysis Software (DP-BSW Microscope digital camera
software program) was used for assessing the samples.
For each section, five areas of similar grade were analyzed
semiquantitatively for the fraction of cells staining. The
intensity of VDR expression evaluated microscopically
was graded on a scale of 0 to 3+ (0, no staining; 1+, mildly
intense; 2+, moderately intense; 3+, severely intense).
The extent of staining was quantified as the percentage of
cells staining positive for VDR antibody, as follows: 0= no
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staining; 1= positive staining in <25% of the sample; 2=
positive staining in 25%-50% of the sample; 3= positive
staining in >50% of the sample. Intensity score (0 to 3+)
was multiplied by the density score (0-3) to give an overall
score of 0-9. The overall score for each specimen was then
categorically assigned to one of the following groups: 0
score, negative expression; 1-2 scores, weak expression; 3-6
scores, moderate expression; 7-9 score, strong expression
(Table 1) (13).

Statistical Analysis

Whether the distributions of continuous variables were
normal or not was determined with the Shapiro-Wilk test.
The assumption of homogeneity of variances was examined
by the Levene test. Descriptive statistics were expressed as
mean + standard deviation, median (minimum-maximum)
or number of cases and (%), where appropriate. While the
mean differences between the groups were compared using
the Student’s t-test, the Mann-Whitney U test was applied
for the comparisons of the variables which did not meet
the parametrical test assumptions. In both 2x2 and also
RxC contingency tables to compare categorical variables,
the Fisher’s Exact or Fisher Freeman Halton test was used
when Y4 or more of the cells had an expected frequency of
5 or less. Spearman’s rank order correlation coefficients
were calculated to determine degrees of association
between tumor size, tumor grade, and stage with overall
expression scores. Data analysis was performed using IBM
SPSS Statistics version 17.0 software (IBM Corporation,
Armonk, NY, USA). A p-value less than 0.05 was considered
as statistically significant.

Results

Comparisons of demographic and clinical characteristics of
benign (control) and malignant (study) groups are shown
in Table 2. The mean age of the case group was statistically
significantly higher than that of the control group (p<0.001).
Among the groups, there was no statistically significant

Table 1. Immunohistochemical evaluation of vitamin D

receptors

Score Intensity Staining Overall score
expression (X) density (Y) (XxY)

0 No staining No staining Negative expression
+1 Mildly intense <25% of the 1-2: weak expression
sample
+2 Moderately 25-50% of the ~ 3-6: moderate

intense sample expression

0, _Q
+3 Severely intense >50% of the 7-9: strqng
sample expression

144

difference in terms of body mass index, parity, education
level, hypertension, diabetes mellitus and smoking history
(p>0.05).

Other clinical parameters of endometrioid cancer cases are
shown in Table 3.

The intensity, extent of staining and overall median
expression scores of the study group were statistically
significantly higher than those of the control group
(p=0.005, p<0.001 and p<0.001) (Figure 1).

Table 3 shows the correlation levels between tumor grade,
tumor diameter and stage and overall staining score within
the study group. Accordingly, as the tumor grade increased,
the overall expression score increased significantly (r=0.888,

Table 2. Demographic and clinical data of the groups

Control Study p

group group

(n=10) (n=17)
Age (year) 48.0+4.0 58.917.4 <0.001t
BMI (kg/m?) 272140 29.6%5.6 0.253t
Parity 3 (2-5) 2 (0-5) 0.287%
Education - - 0.773¢
Primary school 9 (90.0%) 13 (76.5%) -
High school 1(10.0%) 2 (11.8%) -
University 0 (0.0%) 2 (11.8%) -
Hypertension 4 (40.0%) 9 (52.9%) 0.695¥
Diabetes mellitus 3 (30.0%) 8 (471%) 0.448%
History of smoking 2 (20.0%) 4 (23.5%) >0.999¢
Intensity expression scores  1(1-3) 2(1-3) 0.005*
Staining density scores 1(0-1) 2 (1-3) <0.001%
Overall scores 1(0-2) 4(1-9) <0.001%

*Student'’s t-test, *Mann-Whitney U test, 9Fisher-Freeman-Halton test, ¥Fisher's
Exact test, BMI: Body mass index
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o
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Figure 1. The distribution of VDR expression scores
(intensity, density and overall) in the endometrial tissue
according to the groups

VDR: 1.25-dihydroxyvitamin-D3-receptors
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p<0.001). While there was no statistically significant
correlation between tumor diameter and overall expression
(p=0.645), as the stage progressed, the overall expression
score also increased significantly (r=0.639, p=0.006).

Table 3. Other clinical findings of the cases within the study

group

n=17
Grade of tumor
I 6 (35.3%)
1 8 (471%)
1] 3 (17.6%)
Tumor diameter (cm) 3.5 (0.5-5.0)
ER + 10 (58.8%)
PR + 10 (58.8%)
Myometrial invasion
Less than 2 14 (82.4%)
More than %2 3 (17.6%)
Lymphovascular invasion 4 (23.5%)
Intraperitoneal fluid
Benign 14 (93.3%)
Malignant 1(6.7%)
Stage
Al 13 (76.5%)
B1 1(5.9%)
B2 2 (11.8%)
4 1(5.9%)

ER: Estrogen receptor, PR: Progesterone receptor

In Table 4, the comparisons made in terms of overall
staining scores according to the other clinical findings of
the cases within the case group are included. Accordingly,
there was no statistically significant effect of ER positivity,
PR positivity and LVI on overall expression scores
(p>0.05). On the other hand, overall staining scores of
those with more than %2 were statistically significantly
higher than those with myometrial invasion level less
than %2 (p=0.012).

IHC Results of the VDR

VDR Expression in Normal Endometrium

The VDR immunoreactivity in the proliferative and
secretory phase endometrium was weak nuclear staining
in the glandular epithelium compared to the surrounding
stroma. Some of the normal endometrial glands revealed
weak nuclear immunoreactivity for VDR, while the
remaining cases were VDR negative (Figure 2).

VDR Expression in Endometrioid Adenocarcinoma

The VDR immunostaining of an endometrioid
adenocarcinoma revealed moderate-strong immunostaining
of endometrial cells. The intensity of VDR immunostaining
and the number of VDR positive cells were both up-regulated
in endometrioid adenocarcinoma cells as compared to
control endometrium. In respect of the vitamin D receptor in
grade III endometrioid adenocarcinoma, its expression was
more increased compared to normal endometrial glands. It

Figure 2. Expression of VDR in normal endometrial tissue and endometrioid adenocarcinoma. H-E staining (a,b,c,d) and
immunohistochemical VDR expression (e,f,g,h) in normal endometrial tissue (a,e), grade I (b,f), grade II (c,g) and grade III
(d,h). Original magnification of H-E and VDR immunostaining at x200 (scale bar 100 pm). Notice strong immunoreactivity for
VDR that is upregulated in grade III endometrioid adenocarcinoma compared to normal endometrial tissue

VDR: 1.25-dihydroxyvitamin-D3-receptors
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was shown that the VDR immunoreactivity was upregulated
in cancer cells (Figure 2).

Discussion

Currently, the relationship between vitamin D and
cancers is being studied more. However, most of these
studies consist of epidemiological studies (13,14).
Although the relationship between vitamin D and
many cancer types has been shown, the studies on the
relationship between EC and vitamin D are quite limited
in the literature. In an ecological study, it was shown that
ultraviolet-B decreased the incidence of EC by increasing
vitamin D level. On the contrary, it was emphasized in a
meta-analysis that no significant relationship was found
between vitamin D intake and EC. These conflicting
and limited results suggest that this issue should be
investigated further.

Studies on vitamin D receptors at the tissue receptor level
are very limited in the literature, especially in EC (11,12).
Therefore, we chose to investigate vitamin D receptor
expression in EC tissue.

In the systematic review by Deuster et al. (10), it
was reported that VDR expression increased in all
gynecological cancers. In addition, it was reported that
VDR gene polymorphism was associated with increased
risk of breast, prostate, and bowel cancer in studies other
than gynecological cancers (15-17). This information
supports the possibility that VDR may play a role in the
development of EC.

It is known that estrogen is an important risk factor in the
development of EC (2). It was reported in a previous study
that VDR was a mediator of estrogen-dependent pathways
(18). In our study, there was no statistically significant effect
of ER positivity and PR positivity on overall expression
scores (p>0.05) in endometrioid adenocancer cases. We
think that further studies at molecular level are needed in
the future regarding the relationship between estrogen and
VDR.

Table 4. Correlation coefficients and significance levels

between tumor grade, tumor diameter and stage and
overall staining score within the study group

Correlation coefficients pt
Tumor grade 0.888 <0.001
Tumor diameter -0121 0.645
Stage 0.639 0.006

*Spearman's rank order correlation analysis
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There were very few studies in the literature similar to our
study. In the study conducted by Agic et al. (11) in only five
EC cases, VDR expression was found to be higher in the EC
group compared to the benign group. These findings were
not compatible with those of Bergada et al. (12). Yabushita
et al. (19) observed that VDR expression decreased when
1.25 dihydroxyvitamin D3 was added to EC live cell cultures
for six days. In our study, VDR expression was found to
be higher in the EC group (n=17) compared to the benign
group. This situation may be explained by the increase in
VDR due to low vitamin D level in EC. Since our study was
designed retrospectively, serum vitamin D levels could not
be measured simultaneously.

In our study, in accordance with the findings of Bergada
et al. (12), it was observed that VDR expression increased
significantly as the grade of tumor tissue increased in
EC cases (r=0.888, p<0.001). In addition, as the stage
progressed, the overall expression score also increased
statistically significantly (r=0.639, p=0.006) but there was
no statistically significant correlation between tumor
diameter and overall expression (p=0.645). Similarly,
overall staining scores of those with more than %
were statistically significantly higher than those with
myometrial invasion level less than Y2 (p=0.012). This
indicates that VDR expression increases as the tumor
grade and stage increases. There was information that
VDR expression increased as vitamin D level decreased.
(19). VDR is a nuclear receptor and it is not clear how to
work. In a molecular study on VDR, it was reported that
VDR interacts with transcription factors such as RXR
and exerts its anticarcinogenic effects by regulating gene
expression (8). In this way, it may be possible for VDR to
affect grade and stage of tumors.

There was no significant difference in demographic data
except age. This difference may be related to the fact that
EC cases are seen at older ages. Moreover, simultaneous
serum vitamin D levels could not be measured because
our study was not designed prospectively. In addition, the
inhomogeneity of the number of the groups, low number
of cases and not investigating the relationship between
histological subtypes and VDR expression can be counted
among the limitations of this study.

Conclusion

As a result, increased VDR expression in endometrial
tissue may be closely related to the development of EC.
Prospective studies are needed on this subject.
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Objective: Multiple primary tumors (MPTs) are tumors that develop
simultaneously or at different times in the same or different organs. They
are divided into two groups as synchronous and metachronous tumors.
Genetic instability, gene mutation, immunodeficiency, prolongation of
life span with chemotherapy, radiotherapy and target treatments are
among the reasons that increase the development of the second primary
tumor. In our study, we aimed to present cases with MPTs accompanying
gastrointestinal system (GIS) tumors with clinicopathological features.

Method: The cases having the criteria of MPT among the cases
diagnosed with primary tumor discussed in the GIS councils of our
hospital between 2014 and 2019 were included in our study.

Results: A total of 162 cases (4.7%) with a diagnosis of MPT were
detected. While 52 of the cases were in the synchronous tumor group
and 110 were in the metachronous tumor group. Most of the patients
in both groups were male (59.9%). The most common MPT groups
observed in men were left colon-prostate and rectum-right colon tumors,
and stomach-breast and left colon-breast tumors in women. The second
primary tumors accompanying GIS tumors in the synchronous and
metachronous tumor groups belonged to the GIS and urogenital system.
Survival rates were lower in cases with metachronous tumors than in
cases with synchronous tumors, but the intergroup difference was not
statistically significant. The survival rate in cases of GIS malignancy
originating from the stomach was lower compared to cases with other
GIS malignancies with a statistically significant difference.

Conclusion: In terms of GIS tumors, prostate and colon tumors in men
and breast tumors in women may be risk factors for the development of
MPTs.

Keywords: Gastrointestinal system, metachronous, multiple primary
tumor, synchronous

Amag: Coklu primer timorler (CPT) es zamanli ya da farkli zamanda ayni
ya da farkli organlarda gelisen timorlerdir. Senkron ve metakron timor
olarak iki gruba ayriimaktadirlar. Genetik instabilite, gen mutasyonu,
immin yetmezlik, kemoterapi, radyoterapi ve hedef tedavileri ile yagsam
suresinin uzamasi ikinci primer timor gelisimini artiran nedenler arasinda
sayllmaktadir. Calismamizda gastrointestinal sistem (GIS) timorleri ile
birliktelik gosteren CPT'li olgulari klinikopatolojik Ozellikleriyle birlikte
sunmay! amagcladik.

Yéntem: Calismamiza 2014-2019 yillari arasinda hastanemiz GIS
konseylerinde tartigilan primer timor tanisi almis olgular iginden CPT
kriterleri tastyan olgular dahil edildi.

Bulgular: CPT tanili 162 olgu (%4,7) saptandi. Olgularin 52'si senkron,
110'u metakron timor grubundaydi. Her iki grupta olgularin gogu erkekti
(%59,9). Erkeklerde en sik izlenen goklu primer timor grubu sol kolon-
prostat ve rektum-sag kolon iken, kadinlarda mide-meme ve sol kolon-
memeydi. Senkron ve metakron timér grubunda GIS tiimérlerine eslik
eden ikinci primer timérler GiS ve Urogenital sisteme aitti. Sagkalim
oranlari metakron timorli olgularda senkron timorli olgulara gore daha
dusiik saptand), ancak aradaki fark istatistiksel olarak anlamli degildi. GiS
malignitesi mide kaynakli olgularda sagkalim oran, diger GiS malignitesi
olan olgularla karsilastirldiginda daha dlsuktu ve istatistiksel olarak
anlamliydi.

Sonug: GiS tiimérleri agisindan erkeklerde prostat ve kolon, kadinlarda
ise meme tumorleri CPT gelisimi igin risk faktord olabilir.

Anahtar kelimeler: Coklu primer timor, gastrointestinal sistem,
metakron, senkron
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Introduction

Multiple primary tumors (MPTs) are tumors that develop
simultaneously or at different times in the same or different
organs. Three features should be present in these tumors;
each tumor should be proven to be malignant, histologically
different, and should not be the recurrence or metastasis
of another tumor (1). MPTs are divided into two groups
as synchronous and metachronous tumors. If the second
tumor is detected 6 months after the diagnosis of the first
tumor, it is called metachronous, and if detected within 6
months, it is called synchronous tumor.

It has been reported that the risk of developing a second
tumor for each individual increases 1.1 times for each
month after the diagnosis of the first primary tumor (2).
Different factors such as genetic instability, gene mutation,
immunodeficiency and  persistent environmental
carcinogens can also trigger the development of multiple
tumors (3). In addition, prolongation of life span with
chemotherapy, radiotherapy, chemoradiotherapy and
target treatments are among the reasons that increase the

development of the second primary tumor (4,5).

In our study, we aimed to present the cases with MPTs
that we detected among the cases discussed in the
gastrointestinal system (GIS) council of our hospital,
together with their clinicopathological features, in the light
of literature information.

Materials and Methods

The cases with MPT criteria (1) among the cases diagnosed
with primary tumor discussed for treatment and follow-
up at the GIS councils held in our hospital between 2014
and 2019 were included in our study. Ethical approval
for this study was obtained from Ethics Committee
(06.30.2020/288).

In the council files, the primary tumor located in the GIS
and tumors secondary to previously detected primary
tumor were grouped as synchronous and metachronous
tumors, respectively, according to their date of diagnosis.
In addition to the demographic characteristics (age, gender
of the cases and family history) obtained from the council
files, from the pathology and hospital archives including
the localization and histopathological diagnosis of MPTs,
the diagnostic intervals of synchronous and metachronous
tumors (in months according to their occurrence before or
after the development of GIS tumor), and from the files of
the cases, follow-up times (in months) were retrieved.

Statistical Analysis

Continuous variables were presented as median
(interquartile range) or mean + standard deviation,
according to their normality of distribution. Categorical
variables were presented as numbers and percentages.
The compliance of the numerical values to the normal
distribution was examined using histograms or analytic
methods (Kolmogorov-Smirnov/Shapiro-Wilk test). The
Student’s t-test was used to compare the means between
the groups. The chi-square or Fisher’s Exact test, where
appropriate, was used to compare proportions between
the groups. Survival data were evaluated using the Kaplan-
Meier analysis and compared using the Log-rank test. An
overall p-value less than 0.05 was considered as statistically
significant. Statistical analyses were performed using the

SPSS software v22 (IBM Inc, USA).

Results

Clinical features of the cases

Among the 3.546 cases discussed in the GIS council
between 2014 and 2019, 162 cases (4.7%) had a diagnosis
of MPTs. While 65 (40.1%) of the cases were female, 97
(59.9%) were male. There were 52 (32.1%) cases in the
synchronous tumor group and 110 (67.9%) cases in the
metachronous tumor group. The mean age at diagnosis
was 64.58+9.71 years in the synchronous tumor group and
65.39+11.25 years in the metachronous tumor group. Most
of the cases in the synchronous and metachronous tumor
groups were over 50 years old (92.3% vs 90.9%). Both tumor
groups were more common in males (67.3% vs 56.4%).
The mean time interval between the diagnoses of two
primary tumors in the metachronous tumor group was 60
months (24-123 months). In this group, the first primary
tumor detected in five patients was of GIS origin. In the
other 105 cases, the GIS originated tumor was the second
primary tumor. Time elapsed between the diagnoses of two
primary tumors was 60 months (18-72 months) when GIS
originated tumors were the first primary tumors, and 72
months (24-132 months) when the second primary tumor
developed.

Cases with a family history of cancer were more
numerous in the metachronous tumor group compared
to the synchronous tumor group (9.6% vs 20%), without
a statistically significant intergroup difference (p=0.098).
Left colon and stomach tumors were frequently observed
among GIS tumors, while breast and prostate tumors were
more common as the second primary tumors.
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Although the ratio of female to male patients was equal
in 14 cases diagnosed with multiple tumors under the
age of 50 years, female cases were more numerous in the
metachronous tumor group than in the synchronous tumor
group. The second primary tumors were mostly of lower GIS
origin and more frequently observed in the metachronous
tumor group. Relevant family history was found only in two
cases in the metachronous tumor group.

The clinical features of all cases are presented in Table 1,
and the clinical features of the cases in the group under 50
years of age are included in Table 2.

Distribution of GIS tumors and their relationship with
the second primary tumor group

The most common locations of GIS tumors were the
stomach (28.4%), rectum (25.9%), left colon (21.6%) and
right colon (12.9%) in order of their frequencies. Locations
in the esophagus (5.6%), appendix (2.5%), transverse
colon (1.9%) and anal canal (1.2%) were observed less
frequently. The most common tumor locations in males
were the rectum (28.9%) and stomach (26.8%). In women,
most frequently, tumors were seen in the stomach (30.8%)
and left colon (23.1%). The most common MPT groups
in males were left colon-prostate (0.06%) and rectum-
right colon tumors (0.06%), whereas in females they
were stomach-breast (0.2%) and left colon-breast tumors
(0.11%).

The second primary tumors accompanying GIS tumors
in the synchronous and metachronous tumor groups
belonged to the GIS (13% vs 11.7%) and the urogenital
system (6.8% vs 16.7%). Colorectal tumor (9.9% vs 9.3%)
was most frequently detected in the GIS group, and prostate
cancer (3.1% vs 10.5%) was most often detected among
urogenital system tumors. When tumor localizations
were evaluated separately, it was found that GIS tumors
were mostly accompanied by breast (20.4%) and prostate
(13.6%) tumors. The most common accompanying gastric
tumors among GIS tumors were breast (28.3%) and prostate
tumors (10.9%).

The distribution of synchronous and metachronous GIS
tumors according to their localizations is given in Table
3, and the distribution of GIS tumors and second primary
tumors according to their localizations is given in Table 4.

Histopathological findings of the cases

The most common histological type of GIS malignancies
was adenocarcinoma (83.3%). Signet ring cell carcinoma
(4.9%), gastrointestinal stromal tumor (GIST) (3.1%),
squamous cell carcinoma (3.1%), neuroendocrine tumor
(2.5%), mucinous carcinoma (2.5%) and high-grade B-cell
lymphoma (0.6%) were other detected histological types.
The majority of synchronous and metachronous tumors
had morphologic features of adenocarcinoma (73.8% vs.
88.2%).

Table 1. Clinical characteristics of MPTs

Synchronous Metachronous Total p
(n, %) (n, %) (n, %)
No. of patients 52 (321) 110 (67.9) 162 -
Age. mean * SD 64.58+9.71 65.39%+11.25 - 0.654
Median interval. mo - 72 (24-132) - -
(for second tumor from GIS)
60 (18-72) - -
(for first tumor from GIS)
Gender 0.185
Male 35 (67.3) 62 (56.4) 97 (59.9)
Female 17 (32.7) 58 (43.6) 65 (401)
Age at diagnosis of primary tumor 1
<50 4(77) 10 (91) 14 (8.6)
=50 48 (92.3) 100 (90.9) 148 (91.4)
Family history 0.098
Yes 5 (9.6) 22 (20) 27 (16.7)
No 47 (90.4) 88 (80) 137 (83.3)
First degree 3(5.8) 18 (16.4) 21(13)
Second degree 2(3.8) 4(3.6) 6 (3.7)

MPT: Multiple primary tumor, mo: Month, GIS: Gastrointestinal system, SD: Standard deviation
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GIST, which is among the special diagnoses, was in four
cases in the synchronous tumor group and in one case
in the metachronous tumor group. It was located in the
stomach in four cases and in the right colon in one case.
Three of the accompanying secondary primary tumors
were GIS tumors, and two of them originated from the
breast and all of them had adenocarcinoma morphology.
Neuroendocrine tumor detected in four cases was in the
synchronous tumor group. All four cases were localized in
the appendix. The second primary accompanying tumors
werelocated in the GIS and one in the uterus (endometrium)
which had adenocarcinoma morphology. High-grade B-cell
lymphoma was also in the synchronous tumor group and
was located in the right colon. The accompanying second
primary tumor was located in the liver and was diagnosed
as hepatocellular carcinoma.

The distribution of histopathological diagnoses of GIS
tumors is given in Table 5.

Survival

The mean follow-up period of all cases was 16 months
(7.75-31 months) from the time of diagnosis. The median
survival time of cases with synchronous tumors was 44

months [95% confidence interval (CI), 33.8-54.2%], and
the median survival time of cases with metachronous
tumors was 22 months (95% CI, 18.8-25.2%). While 1, 3 and
5-year survival rates were 79.4%, 58.3% and 42.7% in cases
with synchronous tumors, they were 89.1%, 35.9% and
33.3% in cases with metachronous tumors, respectively.
Although survival rates were found to be lower in cases
with metachronous tumors than in cases with synchronous
tumors, the intergroup difference was not statistically
significant (p=0.086) (Figure 1A). During the follow-up
period, 21 (40.4%) of 52 cases in the synchronous tumor
group and 55 (50%) of 110 cases in the metachronous
tumor group died.

The survival rate of cases with GIS malignancy originating
from the stomach was lower compared to cases with other
GIS malignancies, and this result was statistically significant
(p=0.002) (Figure 1B).

The median survival time for cases in the group under 50
years old was 22 months (95% CI, 8.4-35.7 months). The
survival times of two patients with a relevant family history
was significantly lower than those without an associated
family history (p=0.008) (Figure 2). Though not statistically

Table 2. Characteristics of the patients aging under fifty years

Synchronous Metachronous Total
(n, %) (n, %) (n, %)
No. of patients 4 (28.6) 10 (71.4) 14
Median interval. mo - 54 (21-99) -
(second tumor from GIS)
Gender
Male 3(75) 4 (40) 7 (50)
Female 1(25) 6 (60) 7 (50)
Age at diagnosis of primary tumor
<45 2 (50) 3(30) 5(35.7)
245 2 (50) 7(70) 9 (64.3)
Family history
Yes 0 (0) 2 (20) 2 (14.3)
No 4 (100) 8(80) 12 (85.7)
First degree - 2 (80) 2 (14.3)
Second degree - 0 (0) 0(0)
Second tumor
Upper GIS 0 (0) 3 3
Lower GIS 4 7 n
Follow-up, mo 16 (8.75-50.25) 15.5 (6.5-29) 16 (7-29)
Final state
Alive 3(75) 5 (50) 8(57)
Ex 1(25) 5 (50) 6 (43)

MPT: Multiple primary tumor, mo: Month, GIS: Gastrointestinal system
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significant, the survival times of the female cases were
lower than those of male patients (p=0.091), and both cases
with a relevant family history were women. In this group,
there was no difference in survival rates between cases with
synchronous and metachronous tumors (p=0.492).

Discussion

The incidence of MPTs varies between 0.5% and 11.7% in
the literature (5,6). Among these tumors, the frequency of
synchronous tumors is reported to be 30-55 % (4,7). Our

Msynchronous

" 'metachronous

—+ synchronous-censored
—— metachronous-censored

0,84

0,6

Cum Survival

0,2+

0,0

T T T T
60 80 100 120

o
%)
=]
=
S

Time (months)

Figure 1A. Survival curve between synchronous and

metachronous tumors

i 1Stomach

I Cther

—+— Stomach-censored
—+— Cther-censored

0,8

0,6 i

Cum Survival

047

0,24

0,0

T ! T T T T
0 20 40 60 80 100 120

Time (months)

Figure 1B. Survival curve between stomach and other

tumors

152

rate of MPTs in our study was 4.7%. Synchronous tumors
were detected in 32.1% of the cases. These findings seem
to be compatible with the literature. However, our study
included only GIS tumors. This rate would have been lower
if all system tumors had been included.

Although MPTs can be seen at any age, they are more
common in patients at 50 years of age or older (8). In
our study, most of the patients in the synchronous and
metachronous tumor groups were over 50 years old (>64.5
years). Smaller number of cases were included in the group
under 50 years of age, still more than half of these cases
were observed in the metachronous tumor group. This
finding was also compatible with the literature data (5).

MPTs are more common in men than in women. The male/
female ratio reported in the literature varies between 0.9
and 3.5/1 (7,9,10). In our study; this rate was 1.5 which was
consistent with the literature data. In our study, the mean
time interval between the diagnoses of two primary tumors
in the metachronous tumor group was 60 months. In the
literature, this period varies between 60 months in cases
with colorectal tumors and between 42 and 46.9 months in
cases with gastric tumors (4,11). This highlights the fact that
the follow-up of cases with the diagnosis of primary tumor
should be at least five years.

Among the reasons why synchronous tumors are observed
more frequently in neighboring organs in MPTs, the
concept of “field cancerization” can be mentioned. The
upper respiratory tract, colorectal region, and lower
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Table 3. The distribution of synchronous and metachronous tumors

Synchronous Metachronous

Location Male (n, %) Female (n, %) Male (n, %) Female (n, %) Total (n, %)
Esophagus 1(0.6) 1(0.6) 5(3.1) 2(1.2) 9 (5.6)
Stomach 9 (5.6) 6 (3.7) 17 (10.5) 14 (8.6) 46 (28.4)
Right colon 5(31) 3(1.9) 7 (4.3) 6 (3.7) 21(12.9)
Transverse colon 0 0 0 3(1.9) 3(1.9)
Left colon 6 (3.7) 4 (2.5) 14 (8.6) 11(6.8) 35 (21.6)
Rectum 11(6.8) 2 (1.2) 17 (10.5) 12 (7.4) 42 (25.9)
Anal canal 0 0 2(1.2) 0 2(1.2)
Appendix 3(1.9) 1(0.6) 0 0 4(2.5)
Total 35 (21.6) 17 (10.5) 62 (38.3) 48 (39.6) 162 (100)

Table 4. The distribution of GIS tumors and second primary tumors according to their localizations

Location Eso Stom RC TC LC Rec AC App SyncTm Met Tm Total (n, %)
GIS (n)

Esophagus - - - - - 1 - - 1 - 1(0.6)
Stomach 1 2 - - 1 1 1 - 2 4 6(3.7)
Small bowel - 1 - - - 1 - - 2 - 2(1.2)
Appendix - - - - - - - - - - 0
Colorectal 1 6 6 1 5 9 - 3 16 15 31(19.1)
Anal canal - - - - - - - - - - 0
Breast (n) 3 13 4 2 7 4 - - 5 28 33(20.4)
Us (n)

Prostate 2 5 3 - 5 1 - 5 17 22 (13.6)
Kidney - - 1 - 1 - - 3 1 4(2.5)
Bladder - 3 - - 1 4 - - 3 8 (4.9)
Testis - 2 - - - 2 - - - 4 4(2.5)
H & N (n)

Brain - - 2 - - - - - 1 1 2(1.2)
Thyroid - 2 - - 1 1 - - - 4 4 (2.5)
SG - 1 - - - - - - 1 - 1(0.6)
RS (n)

Lung 1 1 - - 4 4 - - 5 5 10 (6.2)
Larynx - 2 1 - 1 1 - - 1 4 5(31)
FGS (n)

Cervix uteri - 1 - - - - - - - 1 1(0.6)
Uterus - 1 1 - 1 4 - 1 2 6 8 (4.9)
Ovary - 1 - - 3 2 - - 2 4 6 (3.7)
HS (n)

Liver - 2 1 - - - - - 3 - 3(1.9)
Pancreas - - - - 1 - - - - 1 1(0.6)
Biliary tract - - 1 - - 1 - - - 2 2(1.2)
Hemato. S (n) 1 3 1 - 1 - - - - 6 6 (3.7)
Skin (n) - - - - 1 1 - - - 2 2(1.2)
Total (n) 9 46 21 3 35 42 2 4 52 110 162 (100)

Eso: Esophagus, Stom: Stomach, RC: Right colon, TC: Transverse colon, LC: Left colon, Rec: Rectum, AC: Anal canal, App: Appendix, Sync Tm: Synchronous tumor, Met Tm:
Metachronous tumor, GIS: Gastrointestinal system, US: Urogenital system, H&N: Head&neck, SG: Salivary gland, RS: Respiratory system, FGS: Female genital system, HS:
Hepatobiliary system, Hemato.S: Hematopoietic system
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Table 5. Histopathologic characteristics of MPTs

Histologic type of = Synchronous Metachronous Total

GIS malignancy (n, %) (n, %) (n, %)
Adenocarcinoma 38 (73.8) 97 (88.2) 135 (83.3)
Signet ring cell 3(5.8) 5(4.5) 8(4.9)
carcinoma

Gastrointestinal 4(7.7) 1(0.9) 5(31)
stromal tumor

Squamous cell 1(1.9) 4(3.6) 5(31)
carcinoma

Neuroendocrine 4(7.7) 0 4(2.5)
tumor

Mucinous carcinoma 1(1.9) 3(2.7) 4(2.5)
High grade B-cell 1(1.9) 0 1(0.6)

lymphoma

MPT: Multiple primary tumor, GIS: Gastrointestinal system

urinary tract are the locations where this effect is frequently
observed (10). The presence of similar genetic changes can
be counted among the reasons (5). In addition, advanced
endoscopic and radiological examinations can enable
simultaneous recognition of tumors in neighboring organs
more easily (10). The results we obtained in our study also
supported these possibilities. Indeed, the second primary
tumors in the synchronous tumor group originated from
the digestive and the urogenital system.

Family history of cancerisamong thereasons thatincrease
the probability of developing a second primary tumor.
Positive family history has been reported, especially in
cases with breast and ovarian tumors (12). In a study; it
was observed that approximately half of the patients with
MPTs had gastric tumors in their first and second-degree
relatives (13). In our story family history of cancer was
detected in 2 cases in the group of patients aged less than
50 years. While colon and gastric tumors were prominent
among GIS tumors, breast and prostate tumors were
found to be the second most common accompanying
primary tumors.

In our study, the second primary tumors in the patients
under 50 years of age were mostly originated from lower
GIS. In cases with a relevant family history and under 50
years of age diagnosed with GIS malignancy, mismatch
repair genes, APC and TP53 mutations are genetic tests
recommended for those developing colorectal cancers
(13,14). As in our study, genetic analysis including these
mutations may be included in screening methods for
metachronous lower GIS tumors that may occur especially
in young cases.
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According to the SEER database in which cancer-related
data are published, prostate-colorectal tumors in men and
breast-colorectal tumors in women are the most common
MPTs (15,16). In our study, an association of left colon-
prostate and rectum-right colon tumors was observed in
males, whereas an association of tumors in the stomach-
breast and left colon-breast was observed in females.
Especially, the more frequent detection of breast and
colorectal tumors can be attributed to the use of improved
screening methods (16).

In our study, gastric tumors ranking on top among GIS
tumors were most frequently accompanied with breast and
prostate tumors. In the literature, it has been observed that
stomach tumors are more often accompanied by colorectal
tumors (17,18).

Hormonal treatment applied after the diagnosis of breast
tumor may increase the risk of developing a second primary
tumor also invading the stomach.

In addition, a strong relationship between hereditary gastric
cancers and lobular breast tumors was mentioned (16).
These data may explain the higher frequency of stomach-
breast tumor association that we found in our study. Tumors
of the rectum were the second most frequently seen tumors
in our study, and they were accompanied by the right colon
and prostate tumors. This result was compatible with the
literature (15,18).

In our study, the most common histological type found in
GIS malignancies was adenocarcinoma. Special diagnoses
included GIST, neuroendocrine tumor and high- grade
B-cell lymphoma. GIST is the most frequently diagnosed
mesenchymal tumor of GIS. It can be detected together
with other GIS malignancies as a synchronous and a
rare metachronous tumor (19,20). It often accompanies
stomach and esophageal carcinomas. It has been reported
in the literature that cases with MPTs, including GIST,
show a worse prognosis (5). In our study, it was localized
in the stomach in four cases, and in two of these cases, it
was synchronously associated with gastric carcinoma. Two
cases with GIST localized in the stomach died during the
follow-up.

In the literature, it has been reported that synchronous or
metachronous second primary tumors can be observed in
35% of the cases with appendiceal tumors (21). In addition,
approximately half of neuroendocrine tumors can be
observed in association with second primary tumors in the
appendix (22). In our study, all four cases of neuroendocrine
tumor were located in the appendix. The most common
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organ with extranodal lymphoma involvement is GIS.
However, association of lymphoma and GIS malignancy
is extremely rare. A case with synchronous hepatocellular
carcinoma with diffuse large B-cell lymphoma located in
the lymph node has been reported in the literature (23). In
our study, high-grade B-cell ymphoma with synchronously
diagnosed hepatocellular carcinoma was located in the
right colon.

MPTs have a worse prognosis than a single primary tumor.
In particular, the synchronous tumor group shows a worse
clinical picturein terms of survival (5,24). In our study, unlike
the literature, the survival time, though not statistically
significant, was shorter in patients with metachronous
tumors compared to patients with synchronous tumors.
This may lead us to the conclusion that the follow-up
times and examinations of our patients diagnosed with
primary tumor are not sufficient. In addition, the survival
rate of patients with gastric GIS malignancies in our
study was lower compared to the patients with other GIS
malignancies. In the literature, the 5-year survival rate for
cases with primary gastric tumor is reported as less than
30% (25). The most important cause of poor prognosis in
these tumors is diagnosis made at an advanced stage of the
disease. It is important to detect gastric tumors at an early
stage in order to increase survival rates. For this purpose,
methods similar to screening methods used for breast and
colorectal tumors can also be applied for gastric tumors.

Conclusion

In terms of GIS tumors, prostate and colon tumors in
men and breast tumors in women may be risk factors for
the development of MPTs. In cases with gastrointestinal
tumors, the gastrointestinal and urogenital system, where
detection of a second primary tumor is likely, can be
monitored more closely. In addition, studies for genetic
analysis of metachronous tumors that may develop in
patients with primary tumors atayoung age can be included
in screening methods. In addition to these, since the life
span of the patients has increased, in cases with primary
tumors, it is important to complete all necessary tests and
examinations, and to keep follow-up periods much longer.
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Objective: To describe publication characteristic and citation analysis of
Bagcilar Medical Bulletin (BMB) since its first publication time to January
2020 using bibliometric methods.

Method: Researched articles published in the BMB between December
2016 and June 2020 have been analyzed. The journal database was
evaluated according to study type (original research, review, case report,
letter to the editor), related scientific subspecialty and the geographical
origin. We also calculated the rates of citation by dividing the total number
of citations received by all papers by the total number of papers.

Results: A total of 88 articles were included in the study. The articles
about neurosurgery, anesthesia and pediatrics were in the top three
(27.27%, 13.63% and 11.36%, respectively). Citation rates of the original
article, case report and review were 15.7%, 10.3% and 0%, respectively.
Most of the articles (81.81%) were published from Marmara Region in
Turkey. Of the articles, 4 (4.5%) were international papers submitted
from 2 different countries. All international papers were preclinical
subspecialties like pharmacology, microbiology and physiology.

Conclusion: Our study provides an opportunity to compare the citation
numbers and characteristics before and after indexing of the journal in
TUBITAK/ULAKBIM, in near future.

Keywords: Articles, Bagcilar Medical Bulletin, citation

Amag: Bagcilar Tip Biilteni (BMB) Dergisi'nin ilk yayin tarihi olan Aralik
2016'dan Haziran 2020'ye kadar olan yayin ozelliklerini ve atif analizini
bibliyometrik yontemler kullanarak tanimlamak.

Yontem: Aralik 2016-Haziran 2020 yillari arasinda BMB'de yayinlanan
makaleler analiz edildi. Dergi veritabani yazilarin tipine (orijinal makale,
derleme, olgu sunumu, editdre mektup), makalenin ilgili bransina ve
cografik orijinine gore degerlendirildi. Ayrica toplam atif miktarinin toplam
yayinlanmig makale sayisina bollinmesi suretiyle atif orani da hesaplandi.

Bulgular: Toplam 88 makale calismaya dahil edildi. Yayinlanan
makalelerde ilk 3 sirayl sirasiyla norosirurji, anestezi ve reanimasyon ve
pediyatri (%2727, %13,6 ve %11,36) bolimleri aldi. Atif oranlar sirasiyla
orijinal makale, olgu sunumu ve derleme olacak sekilde %157 %10,3
ve %0 olarak hesaplandl. Makalelerin bircogu Turkiye'de Marmara
Bolgesi'nden yayinlandi (%81,81). iki farkli yabanci (ilkeden yayinlanan
makale sayisi 4 (%4,5) olarak hesaplandi. Bltiin yabanci makaleler
farmakoloji, mikrobiyoloji ve fizyoloji gibi preklinik branslara aitti.

Sonug: Caligmamiz, yakin gelecekte derginin TUBITAK/ULAKBIM'de
indekslenmesinden onceki ve sonraki atif sayilarini ve ozelliklerini
karsilagtirma firsati sunmaktadir.

Anahtar kelimeler: Atiflar, Bagcilar Tip Bllteni, makaleler
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Introduction

Bagcilar Medical Bulletin (BMB) is periodical scientific
publishing of University of Health Sciences Turkey,
Bagcilar Training and Research Hospital. The journal
has been published since December issue of 2016 as an
e-journal. The journal is published quarterly in March,
June, September and December, and it is indexed in
EBSCO, Gale, Turk Medline, Turkey Citation Index, Index
Copernicus, ProQuest, J-Gate, EuroPub and ScopeMed.
However, in Turkey, indexing a journal in TUBITAK/
ULAKBIM
especially forauthorsin terms of academic advancements.
In this regard, journals indexing in TUBITAK/ULAKBIM
are more popular for the authors who attend to submit

scientific database is more important,

their works. Starting on June 2020, the journal, BMB, has
been indexed in TUBITAK/ULAKBIM and has become a
suitable option for medical authors.

In this study, we aimed to describe publication characteristic
and citation analysis of BMB since its first publication time
to June 2020, acceptance time of TUBITAK/ULAKBIM
database, using bibliometric methods.

Materials and Methods

Researched articles published in the BMB between
December 2016 and June 2020 have been analyzed.
Extracted characteristics of published articles were
collected from the journal database (http://www.
behmedicalbulletin.org/archives.com/eng/archive)
according to study type (original research, review, case
report, letter to the editor), related scientific subspecialty
and the geographical origin. Citation rates were extracted
from the Google Scholar citation database (https://
scholar.google.com.tr), which is a meta-database of
scholarly journals and books. We also categorized the
citations as national and international. Citation rates
were calculated by dividing the total number of citations
received by all papers by the total number of papers
according to article types (such as original research,
review, etc.), related scientific subspecialty of articles
and intuitional regions of the authors during the period
0f 2016-2020. Impact factor (IF) could not be determined
yet because of the restricted citation numbers of the
journal.

Statistical Analysis

No statistics have been made in this article, so the title of
statistics is not included.
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Results

A total of 88 articles were included in the study. The types of
the published articles consisted of original articles, review
articlesand casereports. Detailsare presentedin Table 1. The
greater number of the papers were original research articles
(64.77%). Most of the articles (81.81%) were published from
Marmara Region in Turkey. Of the articles, 4 (4.5%) were
international papers submitted from 2 different countries.
All international papers were preclinical subspecialties like
pharmacology, microbiology and physiology. Among the
published articles, articles about neurosurgery, anesthesia
and pediatrics were in the top three, respectively (27.27%,
13.63% and 11.36%, respectively). The total citation number
was established as 12. International papers had received
6 citations up to June 2020. Overall citation rate was 26%.
Citation rates of the original articles and case reports
were 15.7 % and 10.3%, respectively. Interestingly review
articles had not been cited yet. The top cited articles were
about pharmacology and microbiology subspecialties.
The detailed information about citation characteristics for
article types and subspecialties are shown in Table 1 and 2,
respectively.

Discussion

The term bibliométrie was first used by Paul Otlet in 1934
(1). Bibliometric analysis is used for statistical evaluation of
published scientific articles and it is an effective method to
measure the influence of publication in the scientific area
(2-5). Widely used bibliometric tools are citation analysis
and IF in the evaluation of research performance (6).
The IF of an academic journal is a scientometric index that
reflects the yearly average number of citations that
articles published in the last two years in a given journal
have received (7,8). It is reported by Foster that there is a
correlation between IF and journal prestige (9). Tsay has
underlined that IF is a significant measure of importance
that could be used for journal selection (10).

There are many factors that can affect the citation
characteristics of a publication. In the medical sciences,

Table 1. The types of the articles published in the BMB

Article type Citation Article Citation
count count rate

Original research article 9 57 0157

Review 0 2 0

Case report 3 29 0103

Total 12 88 0.260

BMB: Bagcilar Medical Bulletin
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previous studies have for instance analyzed the effect of
study design (e.g., case report, randomized controlled trial,
or meta-analysis), article type (i.e., brief report or full-size
article), and article length (6). In our study, we investigated
the differences in article type, region and subspecialty of
article for citation characteristics.

BMB is periodical scientific publishing of University
of Health Sciences Turkey, Bagcilar Training and
Research Hospital since December 2016 and it is indexed
in TUBITAK/ULAKBIM since June 2020. In the present
study, we performed a comprehensive evaluation of
the articles published in the BMB and we calculated the
number of citations before being indexed in TUBITAK/
ULAKBIM. We found that articles published in the field
of pharmacology and microbiology had higher citation
rates compared to other subspecialties. The most
published three articles were about neurosurgery (n=24),
anesthesia (n=12) and pediatric (n=10) but there were only
3 citations with these 46 articles and all of them were cited
in neurosurgery. We think that relatively young nature of
the journal and poor indexing characteristics might have
played a role as a reason of it. Most cited articles were in
preclinical subspecialties and submitted from foreign

Table 2. Citation counts according to the subspecialties

Article
count

Citation
count

Article type

Neurosurgery 3 24
Anesthesia 0 12
Pediatrics 0

—_
_
o

Cardiovascular surgery

-

Orthopedics
Urology

o o

Emergency

General surgery

Otolaryngology/head and neck surgery
Gynecology and obstetrics

Aesthetic and plastic surgery

W N A D WO W DN D

Internal medicine

_

Cardiology
Physical therapy and rehabilitation

e

Nuclear medicine

Neurology

NN

Pharmacology

-

Microbiology
Physiology

o O M A O O O O O O O O
—_

Radiology
Total

—_
N

88

countries. These data demonstrate that more published
international papers provide more citation numbers and
high IE

Study Limitations

Our study has some limitations. The major one is the
lack of the determination of the IE However, this was not
suitable for the limited number of citations. In future,
with the increase in published articles, further studies
may help in reduction of this issue. The second limitation
is that we could not perform any comparison on citation
characteristics. Similarly, as mentioned above, further
studies can compare the citation characteristics with
increased published articles after indexing in TUBITAK/
ULAKBIM database.

Conclusion

We think that joining the TUBITAK/ULAKBIM will increase
the bibliometric characteristics of the journal. Our study
provides an opportunity to compare the citation numbers
and characteristics before and after indexing of the journal
in TUBITAK/ULAKBIM, in near future.
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Objective: This study aims to evaluate the cases treated for
gastrointestinal obstruction due to bezoar in terms of clinical-radiological-
endoscopic features and treatment methods.

Method: Among the patients treated for acute mechanical intestinal
obstruction (AMIO) in our hospital between January 2014 and December
2019, 33 patients with bezoar-related AMIO were included in the study.
The cases were examined in terms of the presence of comorbidity,
tomography and endoscopy features, and treatment modalities.

Results: A history of intraabdominal surgery was found in 82% of patients
(n=27) and a history of upper gastrointestinal surgery in 60% (n=20). DM
accompanied in 27% of the patients (n=9) and psychiatric disorder in 18%
(n=6). With computered tomography, gastric dilatation was observed in 9
patients, jejunal in 9 patients, jejunoileal in 9 patients, and dilatation in all
bowel segments in 6 patients. Endoscopy was performed in 12 patients;
9 had peptic ulcers, 3 were normal. Seventeen cases were treated with
laparotomy, 9 cases with a laparoscopic enterotomy, and 3 cases with
endoscopic procedures. 4 cases were treated with a Coca-Cola injection
from a nasogastric catheter, which was successful.

Conclusion: It is difficult to diagnose bezoar-related AMIO with clinical
findings. Radiological and endoscopic methods are important in
diagnosis. Although endoscopic methods are also used successfully for
therapeutic purposes, surgical methods are used in distal locations and
complicated cases.

Keywords: Acute mechanical intestinal obstruction, bezoar, endoscopy,
gastrointestinal surgery

Amag: Bu calismada bezoara bagli gastrointestinal obstriiksiyon
nedeniyle tedavi edilen olgularin klinik-radyolojik-endoskopik ozellikler ve
tedavi yontemleri agisindan degerlendiriimesi amaglanmistir.

Yontem: Ocak 2014-Aralik 2019 tarihleri arasinda hastanemizde akut
mekanik intestinal obstriiksiyon (AMiO) tedavisi géren hastalardan bezoar
iliskili AMIO'su olan 33 hasta galigmaya dahil edildi. Olgular, komorbidite
varligi, tomografi ve endoskopi ozellikleri ve tedavi modaliteleri agisindan
incelendi.

Bulgular: Hastalarin %82'sinde (n=27) intraabdominal cerrahi oykusu;
%60'Inda Ust gastrointestinal cerrahi dykusu vardi (n=20). DM hastalarin
%27'sine (n=9), psikiyatrik bozukluk hastalarin %18ine (n=6) eslik
etmekteydi. Bilgisayarli tomografi ile 9 hastada mide dilatasyonu,
9 hastada jejunal, 9 hastada jejunoileal ve 6 hastada tim bagirsak
segmentlerinde dilatasyon goérildiu. On iki hastaya endoskopi yapilds;
9'unda peptik Ulser vardi, 3' normaldi. On yedi olgu laparotomi, 9 olgu
laparoskopik enterotomi ve 3 olgu endoskopik islemlerle tedavi edildi.
Dort olgu nazogastrik kateterden Coca-Cola enjeksiyonu ile tedavi edildi
ve basarili oldu.

Sonug: Bezoar iligkili AMiO'su klinik bulgularla teshis etmek zordur.
Tanida radyolojik ve endoskopik yontemler 6nemlidir. Endoskopik
yontemler de tedavi amagli olarak basariyla kullanilsa da distal bolgelerde
ve komplike olgularda cerrahi yontemler kullanilmaktadir.

Anahtar kelimeler: Akut mekanik intestinal obstriiksiyon, bezoar,
endoskopi, gastrointestinal cerrahi

Surgery, istanbul, Turkey
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Introduction

Acute mechanical intestinal obstructions (AMIO)
constitute 20% of all emergency abdominal surgical
procedures (1). In all age groups, the most common
cause of AMIO is adhesions secondary to abdominal
surgery, although obstructions due to malignancy should
be ruled out in older patients (2). Bezoars formed by
the precipitation of non-digestible materials anywhere
in the gastrointestinal tract (GIS) are among the rare
causes of mechanical intestinal obstruction (0.4% to
4%) (3). They are named in different ways (phytobezoar,
trichobezoar, pharmacobezoar, lactobezoar) according to

the component they contain (4,5).

Conditions such as advanced age, DM, hypothyroidism,
decreased GIS motility, feeding on fiber-poor food, dental
or psychiatric disorders, not chewing food, vegetarian
diet, dehydration, gastric emptying dysfunctions,
and digestive difficulties. Methods such as partial
gastrectomy, vagotomy, and gastric bypass in obesity
surgery also increase the risk of developing bezoars (6,7).
Although the symptoms vary depending on the content
and localization, they can cause non-specific complaints
such as epigastric tenderness, abdominal pain, and
constipation. The most important complication is
intestinal obstruction. In this case, patients usually
apply to the emergency room with AMIO symptoms
such as nausea-vomiting, and abdominal pain. The
first imaging method to be used in the diagnosis is
standing upright abdomen X-ray (8). Although it cannot
be directly displayed with plain radiography, they may
cause suspicion due to the calcification they contain
and the air-liquid levels due to the AMIO they cause (9).
Abdominal tomography (CT) is the most commonly used
method for AMIO imaging in terms of showing the level,
degree, and cause of obstruction (10). In the selection of
the treatment modality, as bezoar provides information
on localization, the degree of obstruction and dilatation
is guiding in terms of operation indication and timing as it
also shows complication findings such as accompanying
intraabdominal air-fluid (11). Nevertheless, endoscopic
methods continue to be the preferred method in the
diagnosis of bezoar as it provides simultaneous treatment
(12).

In this article, we discussed the series of 33 cases treated
in our clinic in terms of clinical-radiological-endoscopic
features and treatment methods due to bezoar, which is a
rare entity in intestinal obstruction.
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Materials and Methods

Patients who were operated on or treated conservatively
in our hospital between January 2014 and December
2019 were retrospectively reviewed. Thirty three cases
with GIS obstruction due to bezoars were included in the
study. The cases were evaluated in terms of demographic
features, symptomatology, presence of comorbidity, and
history of previous abdominal operation. All patients
underwent standing upright abdominal X-ray and
abdominal CT examination. Bezoar localization-count
and additional findings were evaluated through CT. The
patients were also evaluated in terms of radiological
imaging and endoscopy findings, treatment methods,
hospital stay, and morbidity/mortality rates.

Statistical Analysis

Data were presented as mean + standard deviation (SD).
As the overall number of cases was relatively small, no
inferential statistical analysis was undertaken.

Results

Patients diagnosed with AMIO between January 2014 and
December 2019 were retrospectively screened. The etiology
of 33 of 593 patients with AMIO was bezoar. The type in all
of them was phytobezoar. The age range of the patients
included in the study was 46-81 years (mean: 68y). Twenty-
three of the patients were male and 10 were female. The
interval between the onset of symptoms and admission to
the hospital ranged from 4 to 10 days (7.4+2.0). Common
symptoms in all patients were abdominal pain, nausea, and
vomiting. 27% of patients had DM and 18% had psychiatric
disorders.

History of intra-abdominal surgery was available in 82%
of patients (27/33) (11 cases with peptic ulcer operation,
5 cases with Nissen fundoplication, 1 case with Heller
myotomy for achalasia, 2 cases with obesity surgery,
others with appendectomy, cholecystectomy, umbilical
herniorrhaphy, primary raffia due to perforation) and 60%
(20/33) had a history of upper GIS operation.

With CT, gastric dilatation was observed in 6 patients,
jejunal in 14 patients, ileal in 7 patients, and dilatation
in all small bowel segments in 8 patients. Bezoar could
only be visualized in 2 patients (two patients with a
gastric band in the stomach due to obesity surgery)
(Figure 1). Intra-abdominal free fluid was detected in 2
patients and pathological intestinal wall thickening in 1
patient.
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After CT, 12 patients underwent endoscopy. 9 had peptic
ulcers; 3 of them were normal. Bezoars were seen and
removed with endoscopy in 3 cases (Figure 2, 3).

Seventeen patients were treated with laparotomy (11
patients with gastrotomy and/or enterotomy, 4 patients
with milking, 2 patients with segmental bowel resection),
9 patients with laparoscopic enterotomy, and 3 patients
with endoscopic procedures. Pineapple juice was given to
3 patients after endoscopy. Four cases were treated with a
carbonated drink with caffeine injection from a nasogastric
catheter, which was successful.

The length of hospital stay of the patients ranged from 1 to 9
days (mean + SD: 5.2+3.0). Thirty patients were discharged

Figure 1. Gastric band migrated into the stomach

Figure 2. Bezoar seen on endoscopy

without any problem. In one case, we removed the
migrated gastric band and bezoar, anastomosis leak was
detected on the post-op 5®day. The leak was treated with a
conservative approach. In another patient who underwent
laparoscopic  enterotomy,
developed. Intra-abdominal abscess was drained with the
help of a percutaneous catheter. One patient developed
lung infection. He was treated with antibiotics. Wound
infection developed in only one patient. No mortality was
detected in our series.

intraabdominal infection

Details on comorbid diseases, previous abdominal
surgeries, abdominal CT findings, procedures, and

complications are shown in Table 1.

Discussion

Previous gastric surgical operations prepare the ground
for bezoar formation due to the hypomotility and
hypoacidity they cause. In patients operated on for peptic
ulcer, vagotomy accompanied by partial gastrectomy
(antrectomy) has been identified as the most important risk
factor for bezoar formation (13). Vagotomy decreases gastric
acidity and interferes with chemical digestion; whereas,
with antrectomy, mechanical digestion is negatively
affected (14,15). In a study conducted by Kement et al.
(14), it was reported that gastric surgery operations were
the most common predisposing factor in bezoar formation
with a high rate 0f 48%. According to Krausz et al.’s (15) and
Bowden et al.’s (16) studies, these rates vary from 20% to
93%. In our series, the history of intra-abdominal operation
was 82%, and the upper GIS operation history was 55%,
which was in accordance with the literature. Consistent
with the literature, 33% of these cases were operated due

Figure 3. View of fragmented bezoar
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Table 1. Preoperative characteristics of patients, treatment, and complications

Case GIS operation CT findings Gastroscopy Localization  Applied operation Complication
history
1 - Dilated small bowel Normal Jejunum Carbonated drink with None
segments caffeine delivery to the
nasogastric tube
2 Nissen fundoplication  Dilated stomach Ulcer in the bulbous, Duodenum The bezoar without None
reflux esophagitis laparotomy-enterotomy was
disintegrated by hand and
distal to the ileocecal valve.
3 Umbilical hernia Dilated ileal segments Normal Stomach and Removal of bezoar by None
proximal to the jejunum laparotomy-Gastrotomy and
middle ileum enterotomy
4 Cholecystectomy Dilated jejunal None Jejunum Laparotomy - bezoar without ~ Lung infection
segments enterotomy was disrupted
by hand and distal to the
ileocecal valve
5 Peptic ulcus operation  Intraabdominal free Gastritis lleum Laparotomy- Removal of None
(Truncal Vagotomy +  fluid, dilated small bezoar by enterotomy
Billroth 2) bowel segments
6 Peptic ulcus operation  Dilated ileal segments Normal Jejunum Laparotomy- Removal of Wound
(Truncal Vagotomy + proximal to the middle bezoar by small bowel infection
Billroth 2) ileum, intestinal wall resection
thickness increase
7 Primary therapy due to  Dilated jejunal Healed ulcer scarin  Jejunum Laparotomy- Removal of None
stomach perforation segments the bulbous bezoar by enterotomy
8 - Dilated stomach 5 cm stomach Stomach Endoscopic bezoar removal None
bezoar, ulcer in a
small curvature
9 Appendectomy Dilated stomach Pyloric stenosis Stomach Endoscopic bezoar rupture None
healed ulcer area
in the bulb, reflux
esophagitis
10 Nissen fundoplication  Dilated ileal segments None Distal ileum Removal of bezoars by None
and cholecystectomy  proximal to the laparoscopic-assisted
middle ileum enterotomy
1 Gastric tape Dilated jejunal None Stomach Laparotomy - Removal of Leak on the 5t
implantation due to segments bezoar and bezoar by gastrotomy, migrate  day from the
obesity migrate gastric band gastric band removal by enterotomy
in the small bowel enterotomy line wound
infection
12 Peptic ulcus operation  Dilated ileal segments None lleum Laparotomy- Removal of None
(Truncal Vagotomy + proximal to the bezoar by enterotomy
Billroth 2) middle ileum
13 Peptic ulcus operation  Dilated jejunal None Jejunum Removal of bezoars by Intraabdominal
(Truncal Vagotomy + segments laparoscopic enterotomy abscess
Billroth 2)
14 Peptic ulcus Dilated ileal segments ulcer in the stomach  lleum Laparotomy - bezoar without =~ None
operation (subtotal proximal to the fundus, enterotomy was disrupted
gastrectomy RNY middle ileum by hand and distal to the
gastrojejunostomy) ileocecal valve.
15 - Dilated ileal segments None Stomach, ileum Removal of bezoar by None
proximal to the laparotomy-Gastrotomy and
middle ileum enterotomy
Laparotomy - bezoar without
1 Appendectomy Dilated small bowel None lleun enterotomy was disrupted None

segments

by hand and distal to the
ileocecal valve,
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Table 1. Continued

Case GIS operation CT findings Gastroscopy Localization  Applied operation Complication
history

17 Heller myomtomy- Dilated jejunal None Jejunum Removal of bezoars by None
door fundoplication segments laparoscopic enterotomy

18 Gastric tape Dilated ileal segments None lleum Removal of bezoars by None
implantation due to proximal to the laparoscopic enterotomy
obesity middle ileum

19 Peptic ulcus operation  Dilated stomach 4 cm stomach Stomach Endoscopic bezoar rupture None
(Truncal Vagotomy + bezoar, ulcer in a
Billroth 2) small curvature

20 Peptic ulcus operation  Dilated jejunal None Jejunum Removal of bezoars by None
(Truncal Vagotomy + segments laparoscopic enterotomy
Billroth 2)

21 Peptic ulcus peration Dilated jejunal Ulcer in the bulbous  Jejunum Removal of bezoars by None
(Truncal Vagotomy + segments laparoscopic-assisted
Gastrojejunostomy- enterotomy
Brown anastomosis)

22 Peptic ulcus Dilated small bowel Ulcer in the bulbous, lleum Laparotomy- Removal of None
operation (subtotal segments reflux esophagitis bezoar by enterotomy
gastrectomy RNY
gastrojejunostomy)

23 Nissen fundoplication  Dilated jejunal Recurrent hiatal Jejunum Removal of bezoars by None

segments hernia, reflux laparoscopic enterotomy
esophagitis

24 Umbilical hernia Dilated small bowel None lleum Carbonated drink with None

segments caffeine delivery to the
nasogastric tube

25 Appendectomy Dilated stomachand  None Jejunum Laparotomy- Removal of None

jejunal segments bezoar by enterotomy

26 - Dilated jejunal None Jejunum Laparotomy- Removal of None

segments bezoar by enterotomy

27 Nissen fundoplication  Dilated jejunal Ulcer in the bulbous  Jejunum Removal of bezoars by None

segments laparoscopic enterotomy

28 Peptic ulcus operation  Dilated jejunal None Jejunum Removal of bezoars by None
(Truncal Vagotomy + segments laparoscopic-assisted
Billroth 2) enterotomy

29 Appendectomy Dilated jejunal None Jejunum Laparotomy- Removal of None

segments bezoar by enterotomy

30 Nissen fundoplication  Dilated small bowel Ulcer in the bulbous  lleum Carbonated drink with None

segments caffeine delivery to the
nasogastric tube

31 - Dilated stomach and  None Jejunum Laparotomy- Removal of None

jejunal segments bezoar by enterotomy

32 - Dilated small bowel None lleum Carbonated drink with None

segments caffeine delivery to the
nasogastric tube
Peptic ulcus operation  Intraabdominal free Laparotomy- Removal of
33 (Truncal Vagotomy +  fluid, dilated small None lleum P v None

Billroth 2)

bowel segments

bezoar by enterotomy

to peptic ulcers. Thanks to the proton pump inhibitors
commonly used in the treatment of peptic ulcers, these
rates are significantly reduced. On the other hand, with

the proliferation of obesity surgery, the increase in gastric

band, sleeve gastrectomy or gastric bypass operation rates
also leads to an increase in the incidence of bezoar, since

it affects both mechanical and chemical digestion (6,7). In
our study, two patients had gastric band operation due to

obesity and the bezoar was localized to the small bowel.

One of the most important medical conditions affecting

intestinal motility is diabetes. Diabetic gastroparesis
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develops with the neuropathy caused by many years and
GIS motility in these cases slows down significantly and
prepares the ground for bezoar formation. In literature
studies, the relationship between diabetes and bezoar has
been well defined (13,17,18). In our series, diabetes rate was
found to be associated with the development of bezoars at
a high rate of 27%. Apart from this, psychiatric diseases
have been reported among frequent etiologies due to both
changes in eating habits and anticholinergic drugs used in
treatment slowing the GIS motility (19,20). In our series,
psychiatric disorders accompanied in 17% of our cases,
which is compatible with the literature.

Pyloroplasty performed in peptic ulcer surgery generally
accelerates the migration of bezoars into the small
intestine (13,14). However, it can also occur primarily in
conditions such as stricture, diverticulum, and tumor
that affect the mechanical passage of the small intestine
(14,21). Additionally, previous intra-abdominal surgical
operations create brid AMIO and a tendency to intestinal
bezoar development. They almost always present with the
symptoms of intestinal obstruction. The majority of the
intestinal bezoars are located in the distal-terminal ileum,
50-75 cm of the ileocecal valve, the narrowest segment of the
smallintestine (22).In our cases, therate ofintestinal bezoars
was higher than gastric bezoars and 80% of these cases
had a history of GIS operation 82% intraabdominal-60%
upper GIS). However, contrary to expectations, only 25% of
intestinal bezoars were located in the distal ileum (13). We
think that this is due to the fact that adhesions developing
secondary to previous intraabdominal operations lead to
more proximal obstruction.

The treatment of bezoars varies according to localization,
size, the degree of AMIO caused, and complications.
Chemical solvents such as carbonated drink with caffeine,
cellulose, acetylcysteine, and endoscopic approaches and
conservative methods are preferred in the treatment of
bezoars located in the gastric and proximal intestine (23).
Endoscopic methods are generally the preferred methods
since they provide simultaneous diagnosis and treatment
(13).Inthe treatment of gastric bezoar, lavage or dissolution,
fragmentation, and/or retrieval are successful methods that
can be applied endoscopically. In cases unresponsive to
these procedures, open or laparoscopic surgical treatments
can be applied in large-sized or distally located bezoars,
and complicated AMIO (14). The most common method
applied surgically is the manual fragmentation of the
bezoar and milking method towards the cecum (1,2,22). In
case of failure, bezoar should be removed by enterotomy. In
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the presence of gangrenous intestine, segmental resection-
anastomosis can be performed (1,2). In our series, 12
patients underwent endoscopic intervention, but only
3 of them were localized to the stomach endoscopically.
In other cases, endoscopy was inadequate due to distal
location, and a surgical operation was needed.

During surgery, the presence of accompanying bezoars
in different localizations should be investigated because
in one-third of the cases, there are multiple bezoars (23).
Laparoscopy is preferred more than open procedures
because of the shorter length of hospital stay and its being
more comfortable for patients, but it requires experience
for the manipulation of dilated and fragile segments.
Radiological follow-up of the cases is also required after
treatment, as it may lead to secondary complications (24-
26). Recurrence rates are very low as long as the underlying
regulated by appropriate prophylactic
medications that increase motility (1).

factors are

Conclusion

Bezoars should be kept in mind in the differential diagnosis
of AMIO, especially in the case of concomitant diabetes or
previous intraabdominal surgery. In its treatment, firstly,
medical and conservative methods should be tried, and
surgical options should be used in cases of obvious AMIO
and complications.
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Can HIF-1 Alpha (Hypoxia- inducible factor-1
alpha) be a New Cardiac Hypoxia Marker in Acute

Coronary Ischemia?

HIF-1 Alfa (Hypoxia- inducible factor-1 alpha) akut Koroner Iskemide
Yeni Bir Kardiyak Hipoksi Belirteci Olabilir Mi?

@ Feray Akbas, @ Hanife Usta Atmaca, @ Mehmet Emin Piskinpasa

University of Health Sciences Turkey, Istanbul Training and Research Hospital, Clinic of Internal Medicine, Istanbul, Turkey

Objective: Hypoxia- inducible factor-1 alpha (HIF-1 alpha) is a gene
protein whose activation is a primary defensive mechanism against
tissue hypoxia. It is the main regulator of cellular oxygen delivery and
consumption. HIF-1 alpha activity is increased in tissue ischemia and this
induces the angiogenic growth factor release that is needed for vascular
remodeling and collateral formation, and contributes to improvement in
cardiac functions. In this study, it was aimed to measure HIF-1alpha levels
in acute cardiac ischemia, to evaluate its relationship with inflammatory
and biochemical parameters, and to investigate HIF-1alpha as a possible
cardiac hypoxia marker.

Method: First 31 patients who were admitted to coronary ICU with Acute
Coronary syndrome (ACS) diagnosis in March 2018 were included in the
study and 22 (14 female, 8 male) age-gender-matched healthy control
group were included in the study. In both case (coronary ICU patient) and
control groups), after 12-hour hunger, venous blood samples were taken to
measure HIF-1 alpha, biochemical parameters [glucose, urea, creatinine,
uric acid, aspartate aminotransferase (AST), alanine aminotransferase
(ALT), gamma-glutamyl transferase (GGT)], hemoglobin, platelets,
platelet parameters [mean platelet volume (MPV), procalcitonin (PCT),
platelet distribution width (PDW)], inflammatory parameters [C-reactive
protein (CRP), neutrophil/lymphocyte ratio] and homocysteine levels.
Results were evaluated using SPSS 22.0 program.

Results: Thirty one patients in the case group and 22 patients in the
control group, totally 53 patients, were included in the study. The mean
age was 68.2114.3 years in the case group and 63.6+9.6 years in the
control group. Age and gender distribution, glucose, AST, ALT, PLT,
MPYV, PCT, PDW and homocysteine levels did not show any significant
difference in the case and control groups (p>0.05). Urea, creatinine, uric

Amag: Hipoxia- inducible factor-1 alfa (HIF-1 alfa) bir gen proteini olup,
aktivasyonu, dokudaki hipoksiye karsi primer defansif mekanizmadir.
Dokudaki oksijen dagitiminda ve kullaniminda baslica dilzenleyicidir.
Doku iskemisinde artan HIF-1 alfa aktivitesi vaskiler remodeling ve
kollateral olusumu igin gerekli anjiyogenik buyime faktorl salinimini
uyarir ve kardiyak fonksiyonlarin dizeltiimesine katki saglar. Bu galismada
akut kardiyak iskemide HIF-1 alfa dlzeyine bakilip, biyokimyasal ve
enflamatuvar parametreler ile olan iliskisi degerlendirilerek, HIF-1 alfanin
kardiyak hipoksi gostergesi olarak arastiriimasi amaglanmistir.

Yontem: Calismaya koroner yogun bakim Unitesine Mart 2018'de akut
koroner sendrom tanisiyla yatirilan ilk 31 hastayla, yas ve cinsiyet uyumlu
22 saglikli kontrol grubu alindi. Katilimcilarin yas ve cinsiyetleri kaydedildi.
Yogun bakima alinan hastalardan yatis sonrasi ilk 12 saat icinde ve kontrol
grubundan 12 saat aglik sonrasi alinan venoz kan drneklerinden HIF-1alfa
duzeyi, biyokimyasal parametreler [glukoz, Ure, kreatinin, Urik asit, aspartat
aminotransferaz (AST), alanin aminotransferaz (ALT), gama-glutamil
transferaz (GGT], hemoglobin, trombositler, trombosit parametreleri
[ortalama trombosit hacmi (MPV), prokalsitonin (PCT), trombosit dagiim
genisligi (PDW)], enflamatuvar parametreler [C-reaktif protein (CRP),
notrofil/lenfosit orani) ve homosistein bakildi. Olgu ve kontrol gruplarinin
her ikisinde HIF-1 alfa duzeyi ve diger arastirma parametreleri arasindaki
iliski SPSS 22.0 analiz programi ile degerlendirildi.

Bulgular: Calismaya 15 kadin, 16 erkek olmak Ulzere toplam 31 akut
koroner sendrom tanili hasta ile 14 kadin, 8 erkek olmak Uzere toplam 22
saglikli kontrol grubu alindi. Yas ortalamasi olgu grubunda 68,2+14,3 yil
ve kontrol grubunda 63,6+9,6 yil idi. Olgu ve kontrol grubunda hastalarin
yaslari ve cinsiyet dagiimi anlamli (p>0,05) farklilik gostermedi. Olgu ve
kontrol grubunda AKS degeri, AST degeri, ALT degeri, PLT degeri, MPV
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acid, GGT, CRP, hemoglobin, and N/L levels were significantly higher in
the case group when compared to the control group (p<0.05). Although
HIF-1 alpha level was higher in the case group when compared to the
control group, it was not statistically significant.

Conclusion: There are studies showing the role of HIF-1 alpha in
myocardial remodeling, angiogenesis and cardiac function improvement.
In hypoxic conditions, increase in HIF-1alpha improves tissue oxygenation.
Same adaptive mechanism was not observed in our study. We think the
reasons underlying this situation could be that in our patients, ischemia
was localized but not generalized like in hypoxia, medical therapy was
started immediately after admission (e.g.oxygen, nitrates, acetyl salicylic
acid, heparin), the patients were normotensive under treatment, they did
not have anemia, and they were given specific medications (e.g. ACE
inhibitors, ARB) that could decrease oxidative distress.

New treatment modalities to protect the heart from ischemic damage
will be available when our knowledge about cardiac functions at different
oxygen levels and factors affecting them increases. Then, HIF-1 alpha
might be re-evaluated as a potential cardiac hypoxia marker.

Keywords: Coronary ischemia, HIF-1 alpha, hypoxia

degeri, PCT degeri, PDW degeri ve homosistein degeri anlamli (p>0,05)
farklilik gostermedi. Olgu grubunda Ure degeri, kreatinin degeri, Urik
asit degeri, GGT degeri, CRP degeri, Hgb degderi ve N/L degeri kontrol
grubundan anlamli (p<0,05) olarak daha yiiksek bulundu. Olgu grubunda
HIF-1 alfa degeri, kontrol grubundan daha yuksek olmakla birlikte sonug
istatistiksel olarak anlamli degildi.

Sonug: HIF-1 alfanin artmig doku oksijenasyonu yoluyla kardiyak
fonksiyonu duzeltmede etkisi olduguna dair ¢ok sayida calisma
mevcuttur, ama ayni adaptif mekanizma calismamizda gdzlenmemistir.
Sadece lokalize iskeminin varligi, medikal tedavinin hemen baglanmasi,
hipertansiyon veya anemi bulunmamasi bu farklilik igin agiklayici faktérler
olabilir. Farkli oksijen konsantrasyonlarindaki kardiyak fonksiyonlar
ve bunu etkileyen faktorler hakkinda bilgimiz arttikga, kalbi iskemik
hasardan koruyacak yeni tedavi modalitelerinin de onu agilacaktir. O
zaman HIF-1 alfa potansiyel bir kardiyak hipoksi belirteci olarak yeniden
degerlendirilebilir.

Anahtar kelimeler: HIF-1 alfa, hipoksi, koroner iskemi

Introduction

Hypoxia- inducible factor-1 alpha (HIF-1 alpha) is a gene
protein whose activation is a primary defensive mechanism
against tissue hypoxia. It is the main regulator of cellular
oxygen delivery and consumption. HIF-1 alpha activity
is increased in tissue ischemia and this induces the
angiogenic growth factor release that is needed for vascular
remodeling and collateral formation and contributes to
improvement in cardiac functions (1-5).

HIF pathway has a major role in most aspects of
cardiovascular development and control. The principle of
therapeuticmodulation of HIF pathwayhas two components:
Its pharmacological activation can enhance protective
responses during cardiac ischemia or if it is applied prior to
the cardiac event, it can moderate ischemic injury by pre-
conditioning the tissue and protecting it from the distress
(6,7). Thus, HIF-1 alpha is suggested as a potential novel
diagnostic and therapeutic tool in cardiac events (8).

In this study, it was aimed to measure HIF-1 alpha levels
in acute cardiac ischemia, to evaluate its relationship
with inflammatory and biochemical parameters, and to
investigate HIF-1 alpha as a potential cardiac hypoxia
marker.

Materials and Methods

This study was designed as a prospective, case-control
study. First 35 patients who were admitted to coronary

ICU with Acute Coronary syndrome (ACS) diagnosis in
March 2018 were included in the study. For the case group,
inclusion criteria were age of 18 years or older, diagnosis
of ACS, admission to coronary intensive care unit after
emergency room evaluation and exclusion criteria were
the presence of active malignancy or malignancy history
and transfer from another hospital or ward. Four patients
with active malignancy/malignancy history were excluded.
In the same month, age-gender-matched 22 patients were
randomly chosen from the internal medicine out-patient
clinic as the healthy control group. For the control group,
inclusion criteria were age of 18 years or older, age-gender
match with the case group, internal medicine visit with
any reason other than chronic diseases and exclusion
criterion was the presence of any chronic disease history.
Demographic features of both groups and accompanying
diseases of the case group were recorded.

In the case group, the day after the admission, and in
the control group, the day after outpatient clinic visit,
venous blood samples were taken from antecubital vein
after 12-hour hunger. All blood work was finished within
24 hours after the ACS diagnosis in the case group. HIF-1
alpha, biochemical parameters [glucose, urea, creatinine,
uric acid, aspartate aminotransferase (AST), alanine
(ALT),
(GGT)], haemoglobin, platelets, platelet parameters [mean

aminotransferase gamma-glutamyl transferase

platelet volume (MPV), procalcitonin (PCT), platelet

distribution width (PDW)], inflammatory parameters

169



Akbas et al.
HIF-1 Alpha and Acute Coronary Ischemia

Bagcilar Medical Bulletin,
Volume 6, Issue 2, June 2021

[C-reactive protein (CRP), neutrophil/lymphocyte ratio]
and homocysteine levels were measured. Synergy HT device
was used to measure HIF-1 alpha level with ELISA method
and Beckman Coulter AU 2700 plus (Beckman Coulter, Inc.,
Fullerton, USA) autoanalyzer was used to measure other
parameters with spectrophotometric method. Results were
evaluated using SPSS 22.0 program.

The study was conducted according to the Helsinki 1964
Declaration. Informed consent was obtained from all
patients. Ethical approval was obtained from University
of Health Sciences Turkey, Istanbul Training and Research
Hospital Ethical Committee (1875/14.06.2019).

Statistical Analysis

Statistical analysis was performed using SPSS 22.0 for
Windows program. Three types of descriptive statistics
were used: Measures of frequency (frequency, percentage),
measures of central tendency (mean, median), and
measures of dispersion or variation (standard deviation,
minimum, maximum). A measure of frequency is used
for the categorical data while others were used for
quantitative data. Distribution of variables was tested with
the Kolmogorov-Smirnov test. Quantitative independent
data analysis was made with the Mann-Whitney U test

and qualitative independent data analysis with the chi-
square test. The statistical significance level was regarded
as p<0.05.

Results

Thirty one cases (15 female, 16 male) and 22 controls
(14 female, 8 male), totally 53 patients, were included in
the study. The mean age was 68.2+14.3 years in the case
group and 63.619.6 years in the control group. In the case
group, 3 patients (9.6%) had no accompanying diseases, 3
patients (9.6%) had only one accompanying disease, and
25 patients (80.6%) had 2> accompanying diseases. The
most common accompanying diseases included diabetes
mellitus (n=13, 41.9%), hypertension (n=18,58%), chronic
heart failure (n=10, 32.2%), chronic renal failure (n=6,19%),
ischemic heart disease (n=14, 45%), and atrial fibrillation
(n=6,13%). Age and gender distribution did not show
any significant difference in the case and control groups
(p>0.05). Fasting blood glucose, AST, ALT, PLT, MPV, PCT,
PDW and homocysteine levels did not show any significant
difference in the case and control groups (p>0.05) (Table 1).

Urea, creatinine, uric acid, GGT, CRP, Hb, and N/L
levels were significantly higher in the case group when

Table 1. The analysis of the searched parameters for the case and control groups

Case group Control group p
Mean £ SD/n-%  Median Mean * SD/n-% Median
Age 68.2+14.3 70.0 63.6+9.6 68.0 0.102™
Gender Female 15+£48.4% - 14£63.6% - 0.272¢
Male 16£51.6% - 8+36.4% -
HIF-1A 3.0+3.0 19 2.0%+1.8 1.4 0.470™
FBG 152.8+77.8 144.0 104.5+16.8 104.0 0.093™
Urea 63.6+36.1 49.0 33.418.5 34.5 0.003™
Creatinine 1.22+0.54 1.06 0.75+0.14 0.72 0.000™
Uric acid 8.3%2.7 79 48%+1.3 45 0.000™
AST 39.0+51.4 23.0 25.4116.2 21.0 0.671m
ALT 21,5%£18.3 17.0 22.6+10.9 215 0.282m
GGT 51.4£50.0 33.5 25.5%£12.0 22,0 0.047™
CRP 4.8%+5.2 3.2 0.2%+0.3 0.2 0.000™
Hgb 11.8+1.9 1.9 13.6%1.6 13.7 0.002™
N/L 5.5+4.3 4.2 1.6+£0.4 1.4 0.000™
Plt 2311%£65.7 230.0 252,2+573 254.0 0.236™
MPV 10.5%1.2 10.3 10.7+£0.9 10.7 0.541™
PCT 0.24£0.06 0.24 0.27+0.06 0.27 onzm
PDW 15.5%+16.3 12.4 13.2%+1.8 13.0 0.296™
Homocysteine 174170 15.3 15.9+3.8 14.6 0.704™

m™Mann-Whitney U test, X: Chi-square test, SD: Standard deviation, HIF-1 A: Hypoxia-inducible factor-1alpha, AST: Aspartate aminotransferase, ALT: Alanine aminotransferase,
GGT: Gamma-glutamyl transferase, CRP: C-reactive protein, MPV: Mean platelet volume, PCT: Procalcitonin, PDW: Platelet distribution width
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compared to the control group (p<0.05). Although HIF-1
alpha level was higher in the case group when compared
to the control group, it was not statistically significant
(Table 1).

Discussion

Cardiovascular diseases are the first main cause of mortality
worldwide. 17.9 million people lose their lives from
cardiovascular diseases each year, which is estimated to
be 31% of all deaths (9). Coronary artery disease is a major
part of this group of diseases. It is shown that ischemic
heart disease affects around 126 million people worldwide,
which is almost 1.72% of the world’s population. 70% of
individuals who are at-risk for ischemic heart disease have
multiple cardiac risk factors and only 2-7% of the general
population have no cardiac risk factors (10). Our study
population consisted of ACS patients as a sample of this
important global problem.

Despite impressive new developments in preventing and
treating cardiovascular diseases, disease mortality did not
change or decrease in most parts of the world (11). Thus,
new approaches to detect cardiac disease risk factors/
presence with simple methods are needed urgently. HIF-
1 alpha seems to be a promising candidate to achieve this
goal.

HIF-1 is a known transcriptional activator. It is oxygen-
sensitive and it has a specific effect on several homeostatic
responses in the presence of hypoxia (12,13). It activates
the transcription of several multiple hypoxia-inducible
genes’ transcription. Vascular endothelial growth factor,
lactate dehydrogenase A, erythropoietin, main glycolytic
enzymes, inducible nitric oxide synthase and heme
oxygenase-1 are examples of those genes which are
important components of cell survival, vascularization,
adaptation, tissue homeostasis, anaerobic metabolism,
cytokine production and immune reaction. Also, HIF-
1 has a key role in physiological system development in
both fetal and postnatal lives. It is also a critical mediator
of cardiovascular diseases, lung diseases, kidney diseases,
and cancer (13,14).

HIF-1 consists of alpha and beta subunits. The alpha
subunit is distinctive to HIF-1 but beta subunit can combine
with other bHLH-PAS proteins to form a dimer. HIF-1 alpha
protein levels are increased in the presence of anemia or
hypoxia (13). Nitric oxide inhibits hypoxia-induced HIF-
1 alpha expression (15). Because of its relationship with
hypoxia, HIF-1 alpha is searched as a possible biomarker in

different diseases (16-19) and we searched it with the same
purpose in ACS patients.

HIF-1 alpha controls O, delivery and utilization to
regulate O, homeostasis. When arterial stenosis causes
ischemia or tissue hypoxia, HIF-1 activity is induced.
This is needed to produce angiogenic growth factors
and to trigger vascular remodeling. Consequently, blood
flow in collateral vessels is increased. In people with
advanced age or chronic diseases, this response of HIF-1
alpha is impaired. Ischemic preconditioning is described
as repeated short episodes of ischemia and reperfusion
to protect the myocardium against injury caused by
prolonged ischemia. HIF-1 alpha also has a role in this
heart protective action. Increased cardiac adenosine
levels are efficient for cardioprotection and HIF-1 is
involved in adenosine production, too. Also, it reduces
reactive oxygen species to contribute to metabolic
reprogramming for preventing myocardial injury caused
by prolonged ischemia-reperfusion (20).

Same adaptive mechanism was not observed in our
study. Although HIF-1 alpha level was increased in the
case group when compared to the control group, the
difference was not statistically significant. We think
there might be several reasons underlying this situation.
First of all, ischemia was localized but not generalized in
our patients, medical therapy was started immediately
after admission (e.g. oxygen, nitrates, acetyl salicylic
acid, heparin), the patients were normotensive under
treatment, they did not have anemia, and they were given
specific medications (e.g. ACE inhibitors, ARB) that could
decrease oxidative distress. Also, renal function tests,
inflammatory markers and uric acid levels were higher
in the case group. This was attributed to accompanying
diseases and acute inflammation related to acute
coronary ischemia in the case group.

There have been several studies presenting how HIF-
1 alpha favors in acute cardiac ischemia. Ong et al. (21)
showed that HIF-1 alpha reduced cardiac ischemia-
reperfusion injury in mice and murine. Ockaili et al.
(22) also pointed out that HIF-1 had a newly presented
anti-inflammatory role in ischemia-reperfusion injury.
Similarly, Kido et al. (23) found that HIF 1-alpha reduced
infarction and attenuated further cardiac damage after
myocardial infarction in their mouse study. Several studies
found similar results. Thus, HIF-1 alpha was suggested as
a therapeutic target for heart diseases that could be used
in the near future (24).
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Conclusion

In hypoxic conditions, increase in HIF-1 alpha favors
to tissue oxygenation. Although the same adaptive
mechanism could not be mimicked in our study, there are
several studies demonstrating the role of HIF-1 alpha in
myocardial remodeling, angiogenesis and cardiac function
improvement. New treatment modalities to protect the
heart from ischemic damage will be available when our
knowledge about cardiac functions at different oxygen
levels and factors affecting them increases. Then, HIF-1
alpha might be re-evaluated as a potential cardiac hypoxia
marker and it can be used in a broader prospect both for the
diagnosis and the treatment part of ischemic heart diseases.

The study group included 31 people and the control group
included 22 people. More accurate results could have
been obtained if the number of both groups had been
equal and both groups had had more patients. However,
unfortunately, limited HIF test kit availability did not allow
us to increase the numbers.
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Travma Hastalarinda Hastane Oncesi Sivi Resusitasyonunun Mortalite
ve Post-travma lyilesme Siiresine Etkisi
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Obijective: It was aimed to evaluate the effect of pre-hospital fluid
resuscitation on serum lactate level, mortality, radiological imaging,
and late post-trauma recovery (PRT) in patients with trauma, who were
admitted to the emergency department.

Method: In this study, 532 patients over the age of 18 years, who were
admitted to the emergency department due to trauma between January
1, 2016, and December 31, 2017, were included. The average age of the
patients was 3719+13.91 years, 378 (71%) were male and 154 (29%)
were female. The demographic characteristics, fluid resuscitation, and
serum lactate levels, trauma patterns, mortality, and PRT results of these
patients were evaluated retrospectively.

Results: PRT duration was shorter (22.48+717 days) in patients who
underwent prehospital fluid resuscitation and longer (26.85+7.58 days) in
those who did not receive it. Also, lactate levels were significantly lower
in liquid areas (218+1.05 mmol/L) compared to those that did not take it
(2.61£1.40 mmol/L). PRT time was 24.20+7.34 days in the group without
mortality, and 33.43+12.87 days in the group with mortality. Serum
lactate level was 2.29+110 mmol/L in the group without mortality, and
5.51+1.87mmol/L in the group without mortality. Serum lactate levels were
2.294110 mmol/L in liquid areas and 5.51+1.87 mmol/L in those who did
not receive it. Types of trauma were associated with fluid resuscitation
and radiological imaging methods (p=0.001). These parameters showed
a moderate and/or strong positive correlation among themselves,
as well as in terms of lactate, PRT duration, and mortality. ROC curve
analysis was performed to predict the development of mortality. The
rates of lactate and PRT were over 45% with a sensitivity of 97.7% and
a specificity of 94.3% and with a sensitivity of 89.7% and a specificity of
83.6%, respectively.

Amag: Acil servise bagvuran travmall hastalarda, hastane oncesi sivi
resusitasyonunun serum laktat diizeyi, mortalite, radyolojik gorintileme
ve geg post-travma iyilesmesine (PRT) etkisi amacland.

Yontem: Bu calismaya, 1 Ocak 2016-31 Aralik 2017 tarihleri arasinda acil
servisine travma nedeniyle bagvuran 18 yasindan biylk 532 hasta dahil
edildi. Hastalarin yas ortalamasi 3719+13,91/yil, 378'i (%71) erkek, 154U
(%29) kadindi. Bu hastalarin demografik ozellikleri, sivi resusitasyonu
ve serum laktat dlzeyleri, travma sekilleri, mortalite ve PRT sonuglari
retrospektif olarak degerlendirildi.

Bulgular: Hastane oncesi sivi resusitasyonu yapilan hastalarda PRT
sUresi kisa (22,48+717 glin), almayanlarda daha uzundu (26,85%+7,58
glin). Ayrica laktat duzeyi sivi alanlarda (2,18+£1,05 mmol/L),
almayanlara (2,61+1,40 mmol/L) gore anlamli olarak distk bulundu.
Mortalite gozlenmeyen grupta PRT stresi 24,20+7,34 glin, gozlenen
grupta ise 33,43%12,87 guin oldugu tespit edildi. Serum laktat duzeyi
mortalite gozlenmeyen grupta 2,29+110 mmol/L, goézlenmeyen
grupta 5,51£1,87 mmol/L olarak saptandi. Serum laktat dUzeyi
sivi alanlarda 2,29+110 mmol/L, almayanlarda 5,51+1,87 mmol/L
olarak saptandi. Travma cesitleri, sivi resusitasyonu ve radyolojik
gorintlileme yontemleriyle iligkiliydi (p=0,001). Bu parametreler kendi
aralarinda, ayrica laktat, PRT suresi, mortalite agisindan, orta ve/veya
glgli pozitif yonlu bir iligki sergiledi. Mortalitenin gelisimini tahmin
etmek icin ROC curve analize yapildi. Laktat %977 duyarlilik ve %94,3
ozgullik, PRT %89,7 duyarlilik ve %83,6 0zgullik ile %45'in lzerinde
bulunmustur.
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Conclusion: Mortality and morbidity rates can be reduced by early
detection of trauma cases with multidisciplinary understanding,
adjustment of fluid and lactate levels, and early decision-making on the
procedures to be performed.

Keywords: Fluid resuscitation, lactate, mortality, post-trauma recovery,
trauma

Sonug: Travma olgularinin erken multidisipliner bir anlayisla saptanmasi,
sivi ve laktat dizeyinin ayarlanmasi ve yapilacak islemlerin kararinin
erken verilmesi ile mortalite ve morbidite oranlar disUrilebilir.

Anahtar kelimeler: Laktat, mortalite, post-travma iyilesme, sivi
resusitasyonu, travma

Introduction

Trauma is one of the most important causes of young
age deaths and causes serious disabilities (1). Despite
technological developments and measures taken, 5.8
million people are lost in the world every year due to various
injuries. This constitutes 10% of all deaths in the world (2).
Trauma-related deaths are divided into three groups: pre-
hospital, emergency, and intensive care. According to the
reports of the World Health Organization, when all age
groups are evaluated, traffic accidents rank 10" among the
most common causes of death in the world and constitute
2.1% of all deaths (3). According to estimates, if the number
of injured continues to increase rapidly, trauma will be
ranked 3'¥ among “Causes of Death in the World” in 2020
@).

Bleeding, the preventable cause of death that occurs in
the first 24 hours after trauma, is responsible for 30-40%
of trauma-related mortality (4). The general approach
is to perform an intravenous fluid replacement, which
begins at the site of the trauma and during the patient’s
transfer. However, some publications contain evidence
that this practice may not be the right approach in all
trauma patients (5). In some studies, there are opinions
that as patients’ time to reach the hospital increases, the
risk of death due to intravenous route opening and fluid
replacement application at the scene and during transfer
also increases (6,7). It has been reported that prehospital
fluid administration in penetrating trauma can increase
bleeding and mortality, so delaying fluid resuscitation may
be appropriate in these patients. For patients with blunt
trauma, studies on this subject remain limited (8).

The markers we will use to decide the adequacy of
resuscitation in patients with trauma should also be a
reliable parameter in the follow-up of tissue hypoxia. In
practice, keeping vital parameters such as blood pressure,
urine output, and heart rate within normal limits is used
to evaluate the effectiveness of the resuscitation, but it
is a fact that these criteria are not sufficient alone in the
resuscitation of critically ill patients. In this respect, two

markers commonly used today to evaluate the effectiveness
of resuscitation are base deficit and lactate. Base deficit
and lactate level measured for the first time after trauma
can be used as early indicators in determining the
prognosis of shock. Early identification of patients prone
to shock after trauma and effective resuscitation of these
patients are also very important in terms of prognosis.
Therefore, centers dealing with trauma prefer blood gas
analysis and base deficit values, the results of which can
be obtained immediately, to manage the treatment (9).
Lactate measurements in arterial blood gas can be used as
a predictor of post-traumatic tissue hypoxia and metabolic
acidosis. Serial lactate measurements may be useful in
predicting mortality in trauma patients (10).

In parallel with the resuscitation and stabilization efforts
in the first hour, which is called the ‘“‘golden hour”, it is
of great importance to start radiological examinations
to have an idea about the extent of trauma in patients
before treatment. Initial radiological examinations to be
performed on patients with polytrauma are divided into
4 groups: First, X-ray examinations to be performed in
trauma patients include direct and contrast-enhanced
examinations. Second, ultrasonographic examinations are
inexpensive, practical, non-invasive applications that can
be used safely in determining free fluid in the abdomen
with significant parenchymal damage in hemodynamically
unstable patients. Thirdly, while computed tomographic
examinations can display all body parts, high accuracy data
can be obtained regarding the functions of most organs
with the contrast agents given. Therefore, some advocate
the use of head, thorax, abdomen, and extremity computed
tomography (CT) asanon-invasive, more advantageous,and
highly accurate method in patients with initial polytrauma.
Finally, there are advanced radiological examinations.
Advanced radiological modalities (such as magnetic
resonance imaging and angiography) are carried out under
the supervision of a specialist radiologist and generally
adhering to the routine trauma protocol. Since most of
the devices with advanced radiological examinations are
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not located directly adjacent to the trauma room, it should
be ensured that the patient’s condition is stable before
transport (11).

Materials and Methods

In our study, we aimed to investigate the effects of pre-
hospital fluid support on early radiological imaging and
serum lactate levels on mortality and post-trauma recovery
time.

Study Design and Population

In this retrospective study, 532 patients over the age of 18
years, who were admitted to the emergency department due
to trauma between 1 January and 31 December 2017, were
included. Patients with minor home accidents and cuts,
patients who did not undergo the necessary examination
and treatment in the emergency service, those with isolated
head and neck trauma, and extremity trauma after the
first 24 hours were excluded from the study. Demographic
characteristics, trauma types, radiological images, organ
injuries, fluid resuscitation, serum lactate levels, and blood
results were evaluated.

In the study, patients were divided into two groups
according to fluid resuscitation therapy. Data on whether
these patients received fluid resuscitation were obtained
from hospital automation and patient file records. Trauma
patients were followed up retrospectively for three months
with an automation system after they were discharged.
Patients who did not visit hospital during this period were
called by phone and the recovery period was questioned.
Diagnoses, admission dates, information,
demographic, clinical, and laboratory data are included
in the registry system of our hospital. As a result, recovery
levels three months after discharge were obtained from the
patients and/or relatives and/or hospital records.

contact

Traumas were divided into three general groups as falls
(low and high), traffic accidents (inside and outside the
vehicle), and penetrating (penetrating, cutting, and firearm
injuries) injuries.

Post-traumatic recovery time (PRT) described the period
of recovery and mobilization after the trauma patient was
discharged. Patients who recovered and became active
after discharge described those with mobilization who had
extremity rest due to fractures, dislocations, and injuries
and/or immobile patients after surgical operation after
recovery. Patients in good general condition described
those whose vital signs were defined as stable, conscious,
not life-threatening, oriented and cooperative after they
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were evaluated in the emergency department. Patients with
no complaints described those who were brought to the
emergency service after trauma, whose general condition
and physical examination were normal, and who needed to
be followed up.

Apart from these, two groups were formed according to the
presence or absence of thoracic vertebra, lumbar vertebra,
thorax, and intraabdominal injuries. Two groups were
evaluated considering whether or not fluid resuscitation
was performed and whether there was mortality.

Laboratory Design

Arterial blood gas, lactate level, hemogram, and biochemical
blood analyses of the patients were evaluated on admission
to the emergency service.

Arterial blood gas; The lactate levels of the patients were
obtained from arterial blood gas analysis using the Acobas®
b221 Blood Gas system (Roche, Basel, Switzerland). Arterial
blood gas results were analyzed in 5-10 minutes.

Hemogram blood analysis was performed using Sysmex
DI-60 CBC Analyzer (Istanbul, Turkey). Biochemistry blood
was analyzed by Beckman Coulter Automated AU-680
(Beckman Coulter, Inc., Fullerton, CA, USA). Hemogram
and biochemistry results were studied in 45-60 minutes.

Radiological Design

Patients whose general condition was good had no
complaints but they were brought to the emergency room
for trauma and they were followed up in the emergency
observation unit for a certain period. X-rays were not
taken for them unless necessary. X-rays of patients with
a good general condition, no thoracic and abdominal
trauma, bruises, simple fractures, and dislocations were
taken. Ultrasonography (USG) was planned in two ways.
First, patients with good general conditions and stable
vital signs were taken to the radiology unit. The other
group included patients with the poor general condition
and bad vital signs. Patient-Focused Assessment
Sonography for Trauma was applied to these patients. CT,
non-contrast, and/or contrast CT scans were performed
for patients who could go to the radiology unit due to the
general condition of thoracic and/or lumbar vertebral
fracture, thoracic injury, abdominal organ injury, or
bleeding. Multiple imaging was applied to patients with
polytrauma. Resuscitation measures were taken in these
patients and filming was performed in the presence of
a physician. All USG and CTs were analyzed jointly with
radiology, emergency, and related specialists.
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The study was conducted according to the Helsinki
Declaration on human research, after getting approval
from the local Ethics Board (2019-12/22).

Statistical Analysis

The data obtained from this study were analyzed with SPSS
20 (SPSS Inc., Chicago, IL, USA) package program. The
Kolmogorov-Smirnov test was used while investigating the
normal distributions of the variables. Descriptive statistics
were presented as mean + standard deviation or median
(minimum-maximum) for continuous variables and as the
number of cases and percentage (%) for nominal variables.
When examining the differences between the groups, the
Mann-Whitney U test was used because the variables did not
come from the normal distribution. The chi-square analysis
was used when examining the relationships between the
groups of nominal variables. The Pearson’s correlation
analysis was used for assessing the linear relationship
between variables. Receiver operating characteristic (ROC)
curve analysis was performed to predict the development
of mortality. When interpreting the results, values below
the significance level of 0.05 were considered statistically
significant.

Results

The average age of the patients was 37.19+13.91 years,
378 (71%) were male and 154 (29%) were female. When
the patients were evaluated in terms of biochemical,
hematological, and arterial blood gas parameters, blood
urea nitrogen, creatinine, alanine aminotransferase,
aspartate aminotransferase, blood sugar, hematocrit values
were not found to be significant in terms of trauma types.
White blood cell was 10.45+3.90 mg/dL (p=0.019) and the
lactate level in blood gas was 2.37+1.23 mmol/L (p=0.001)
and it was significant. In addition, in the mortality group,
lactate was found higher than in those living with 5.51+1.87
mmol/L (p=0.001) and PRT 33.43+12.87 days (p=0.004).
PRT was found to be 22.48+7.17 days and lactate level was
2.18+1.05 mmol/L (p=0.001) in patients who underwent
prehospital fluid resuscitation, which was significantly
lower than in those who did not take fluid (Table 1).

There was no statistically significant difference in the
distribution of trauma types by gender (p=0.410). Mortality
was detected more in falls and traffic accidents with 6
(1.1%) patients and penetrating injuries (p=0.003). Thoracic
injuries were detected in 183 (22.2%) and abdominal
traumas in 25 (4.7%) falls (p=0.001). In 10 (1.9%) of the
thoracic vertebra and 30 (5.6%) of the lumbar vertebra

injuries, the rate of a traffic accident was the highest
(p=0.001). Fluid resuscitation was given in falls in 244
(45.9%) patients (p=0.016). X-ray, USG, and CT imaging
were most frequently performed in falls. While 58 (10.9%)
of the traffic accident cases were performed CT imaging,
it was found that none of the penetrating traumas was
X-rayed (p=0.001, Table 2).

A variable analysis of prehospital fluid resuscitation was
not found to be significant in terms of gender, thoracic,
and lumbar vertebral injuries. In the group receiving fluid
resuscitation, mortality was high in 12 patients (2.3%), 13
patients with thoracic vertebrae (2.4%), and 40 patients
with abdominal trauma (7.5%). Multiple radiological
imaging was performed in the group of 38 (7.1%) patients
who did not receive fluid resuscitation. However, all other
images were performed in the fluid resuscitation group
(p=0.001, Table 3).

No relationship was found in the analysis of radiological
images in terms of gender (p=0.203). Mortality was
associated with multiple imaging in 10 (1.9%), abdominal
injuries in 47 (8.8%), thoracic injuries in 16 (3%), and
lumbar vertebral injuries in 26 (4.9%) patients. On the other
hand, thoracic injuries were detected mostly on CT imaging
in 157 (29.5%) patients (p=0.001, Table 4).

In the correlation analysis of the variables with
radiological imaging, types of trauma and fluid
resuscitation, a relationship between age and gender in all
three parameters could not be determined. Considering
trauma types, a moderate and/or strong positive
correlation was observed with radiological imaging
(r=0.405, p=0.001), fluid resuscitation (r=0.115, p=0.008),
plasma lactate level (r=0.311, p=0.001), PRT (r=0.105,
p=0.015), and mortality (r=0.177, p=0.001). Considering
fluid resuscitation, a strong positive relationship was
found with radiological imaging (r=0.097, p=0.025),
plasma lactate level (r=0.174, p=0.001), PRT (r=0.284,
p=0.001), and mortality (r=0.135, p=0.002). Considering
radiological imaging, a moderate and/or strong positive
correlation was found with plasma lactate level (r=0.677,
p=0.001), PRT (r=0.390, p=0.001) and mortality (r=0.216,
p=0.001). Correlation analysis of other parameters are
given in Table 5.

“The ROC curve analysis” of mortality is shown in Figure
1. According to this analysis, the rates of lactate and PRT
optimal cut-off value to predict the development of
mortality were above 45%, with a sensitivity of 97.7% and
specificity of 94.3% for lactate [area under the curve (AUC):
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0.947, 95% confidence interval: 0.908-0.986], and with a
sensitivity of 89.7% and specificity of 83.6% for PRT (AUC:
0.724, 95% confidence interval: 0.570-0.879).

Discussion

Trauma triage guidelines are typically based on the injury
mechanism, detected injuries, and reported vital signs
(5-8). Vital signs and physical examination findings vary
individually and may cause patients with serious injuries
to be overlooked. Standard parameters that give results
within minutes that can be used in the initial evaluation of
trauma patients are required. Serum lactate measurement,
in addition to pre-hospital clinical evaluation, is a marker
that has the potential to guide triage and further treatment
decision-making (9-11). Ter Avest et al. (12), in their study
on 156 trauma patients, showed that prehospital lactate
levels correlated with the severity of trauma and the need for
resuscitative in-hospital care. Similar results were obtained
in previous multi-center studies, which stated that serum
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Figure 1. ROC curve analysis according to the mortality

relationship between lactate and post-trauma recovery
time of trauma patients

Table 1. Baseline characteristics and laboratory variables of the types of trauma

All patients Types of trauma
Fall Traffic accident  Penetrating P
Baseline characteristics Mean * SD Mean * SD Mean * SD Mean * SD
Age, yr 3719%+13.91 36.92+13.80 38.52+14.03 35.40%17.76 0.415
Sex, female/male 154/378 134/300 29/69 1/9 0.410
PRT, day 24441766 24,05+7.47 25.87+8.10 27.30+10.03 0.095
Laboratory finding
Biochemistry BS, mg/dL 12011£3112 119.56+32.00 123.06£26.36 114.70+37.42 0.075
BUN, mg/dL 20.48+9.01 20.62+9.29 19.731£7.41 22.01+£10.82 0.826
Krea, mg/dL 0.92+0.29 0.93+0.30 0.89+0.26 0.98%0.31 0.557
ALT, mg/dL 31.99+£23.87 31.85+24.84 32.28+19.91 35.26%18.56 0.525
AST, mg/dL 30.70+26.28 30.86+27.55 29.35+20.53 37.20+21.71 0.353
ALP, mg/dL 10.56+55.08 102.94+57.48 10110+42.75 100.90+62.97 0.704
Hemogram WBC, mg/dL 10.45%3.90 10.25%+3.91 11.40+3.86 9.77%12.23 0.019
Hb, g/dL 14.08%1.91 14.10£1.86 14.01+£2.04 14.24+2.72 0.877
Hct, % 42,36%718 42.30%715 42.51+718 43.26+8.66 0.723
Lactate, mmol/L 2.37+1.23 219%+1.07 3.02+1.42 3.88+2.31 0.001
Mortality
No Yes
PRT, day 24,2017.34 33.43+12.87 0.004
Lactate, mmol/L 2,29%110 5.51+1.87 0.001
Fluid resuscitation
No Yes
PRT, day 26.85+7.58 22.48%717 0.001
Lactate, mmol/L 2.61£1.40 218%1.05 0.001

SD: Standard deviation, Yr: Year, PRT: Posttraumatic recovery time, BS: Blood sugar, BUN: Blood urea nitrogen, Krea: Creatinine, ALT: Alanine aminotransferase, AST: Aspartate
aminotransfersez, ALP: Alkaline phosphates, WBC: White blood cell, Hb: Hemoglobin, Hct: Hematocrit
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Table 2. Analysis of types of trauma with variables

Types of trauma

Fall n (%) Traffic accident n (%) Penetrating n ( %) P

Gender Female 124 (23.3) 29 (5.5) 1(0.2) 0.410
Male 300 (56.4) 69 (13) 9(1.7)

Mortality No 418 (78.6) 92 (17.3) 8 (1.5) 0.003
Yes 6 (11) 6 (11) 2(0.4)

Thorax No 306 (57.5) 15 (2.8) 1(0.2) 0.001
Yes 118 (22.2) 83 (15.6) 9(17)

Thoracic vertebra No 418 (78.6) 88 (16.5) 9(1.7) 0.001
Yes 6 (11) 10 (1.9) 1(0.2)

Lumbar vertebra No 41 (77.3) 68 (12.8) 7 (1.3) 0.001
Yes 13 (2.4) 30 (5.6) 3(0.6)

Abdominal No 399 (75) 74 (13.9) 6 (11) 0.001
Yes 25 (4.7) 24 (4.5) 4(0.8)

Fluid resuscitation No 180 (33.8) 51(9.6) 8 (1.5) 0.016
Yes 244 (45.9) 47 (8.8) 2 (0.4)

Radiological imaging No 56 (10.5) 3(0.6) 0 0.001
X-ray 125 (23.9) 9(1.7) 0
USG 120 (22.6) 3(0.6) 1(0.2)
BT 102 (19.2) 58 (10.9) 5(0.9)
Multiple 21(3.9) 25 (4.7) 4(0.8)

Table 3. Analysis with variables according to pre-hospital

fluid resuscitation
Fluid resuscitation

No Yes P
n (%) n (%)
Gender Female 78 (14.7) 76 (14.3) 0.090
Male 161(30.3) 217 (40.8)
Mortality No 227 (42.7) 291(547) 0.002
Yes 12 (2.3) 2 (0.4)
Thorax No 145 (27.3) 177 (33.3) 0.951
Yes 94 (17.7) 116 (21,8)
Thoracic vertebra No 226 (42.5) 289 (54.3) 0.008
Yes 13 (2.4) 4(0.8)
Lumbar vertebra No 213 (40) 273 (51.3)  0.098
Yes 26 (4.9) 20 (3.8)
Abdominal No 199 (37.4) 280 (52.6) 0.001
Yes 40 (7.5) 13 (2.4)
Radiological No 22 (40) 37(7) 0.001
imaging X-ray 58 (10.9) 768 (14.3)
USG 59 (11.1) 65 (12.2)
BT 62 (11.7) 103 (19.4)
Multiple 38 (71) 12 (2.3)

lactate levels could be an effective criterion in guiding the
initial evaluation and resuscitative treatment of trauma
patients. They also suggested that the lactate level could be

used to predict trauma mortality and morbidity (13-16). In
the study, high lactate level was found in patients who did
not undergo prehospital fluid resuscitation. In this case,
it was determined that there was an increase in mortality
in the acute period and a prolongation in post-traumatic
recovery in the late period. We think that pre-hospital
fluid resuscitation in trauma patients will be an important
indicator in terms of shortening the late PRT. Also, the
fact that a significant difference was found in terms of
mortality may be an important parameter in terms of fluid
resuscitation and serum lactate level in future studies.

Lactate formation in body metabolism occurs as a result
of anaerobic glycolysis by causing bleeding, insufficient
ventilation, hypovolemia, hypoxemia, and end-organ
hypoperfusion following a traumatic injury (17,18).
However, in the last decade, it has become clear that
accelerated aerobic glycolysis (beta adrenergically
mediated) also contributes significantly to lactate formation
under a variety of conditions. Intense adrenergic discharge
increases lactate formation in trauma patients (19).

Intense sympatheticactivation and adrenergic stimulation
occur in trauma patients for hypovolemic compensation
secondary to possible bleeding and due to pain and
stress (17). In some studies, it is aimed to control lactate
production by modifying beta-adrenergic stimulation
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with different treatment regimens (13,14). Of course,
since these treatments do not affect pre-hospital lactate
levels, they do not restrict the use of lactate measurement
as a prognostic marker for end-organ hypoperfusion
and morbidity. In their study, Kruse et al. (20) suggested
that the results obtained by blood lactate monitoring
and especially serial lactate sampling were valuable in
predicting in-hospital mortality in the risk assessment
of patients who were acutely admitted to the hospital. In
this study, it has been recommended that all patients with
lactate above 2.5 mm on admission require close clinical
follow-up, and serial lactate samples should be taken in
patients with lower lactate levels (20). In the study, pre-
hospital fluid resuscitation has a significant relationship
with lactate and recovery, as well as in-hospital mortality.
Also, radiological imaging was found to be easier and faster
in patients with fluid intake in terms of hemodynamic

stability. This resulted in mortality, length of hospital stay,
better hemodynamic parameters, and rapid transport of
the patients to be operated on.

The type of trauma or mechanism of tissue damage is
associated with lactate levels. In previous studies, it was
observed that pulse fullness, heart rate, systolic blood
pressure, shock index, oxygen saturation, and end-tidal
carbon dioxide levels were correlated with plasma lactate
levels (12,16). Pain and/or stress experienced by trauma
patients contributes to prehospital lactate levels. In our
study, the relationship between pain and lactate could
not be directly evaluated. However, it was observed that
prehospital fluid supplementation decreased lactate
levels. It is well known that fluid administration and
adequate analgesia dull the physiological stress response
and limit endogenous catecholamine release, resulting

Table 4. Analysis of radiological imaging methods with variables

Radiological imaging

No X-ray USG BT Multiple P
n (%) n (%) n (%) n (%) n (%)
Gender Female 14 (2.6) 47 (8.8) 28 (5.3) 49 (9.2) 16 (3) 0.203
Male 45 (8.5) 87 (16.4) 96 (18) 116 (21.8) 34 (6.4)
Mortality No 59 (11.1) 134 (25.2) 122 (22.9) 163 (30.6) 40 (7.5) 0.001
Yes 0 0 2(0.4) 2(0.4) 10 (1.9)
Thorax No 59 (11.1) 125 (23.5) 123 (231) 8 (1.5) 7 (1.3) 0.001
Yes 0 9 (1.7) 1(0.2) 157 (29.5) 43 (81)
Thoracic vertebra No 59 (11.1) 134 (25.2) 124 (23.3) 164 (30.8) 34 (6.4) 0.001
Yes 0 0 0 1(0.2) 16 (3)
Lumbar vertebra No 59 (111) 134 (25.2) 124 (23.3) 145 (27.3) 24 (4.5) 0.001
Yes 0 0 0 20 (3.8) 26 (4.9)
Abdominal No 59 (111) 133 (25) 123 (231) 161(30.3) 3(0.6) 0.001
Yes 0 1(0.2) 1(0.2) 4(0.8) 47 (8.8)

Table 5. Correlation analysis of radiological imaging methods, types of trauma and fluid resuscitation with variables

Radiological imaging Types of trauma Fluid resuscitation

r p r p r ¢]
Radiological imaging 1 0.405  0.001 0.097 0.025
Types of trauma 0.405 0.001 1 0.115 0.008
Fluid resuscitation 0.097 0.025 0.115 0.008 1
Lactate 0.677 0.001 0.311 0.001 0.174 0.001
PRT 0.390 0.001 0.105 0.015 0.284 0.001
Age 0.056 0.195 0.028 0.521 0.003 0.952
Gender -0.008 0.856 0.029 0.5M -0.073 0.091
Mortality 0.216 0.001 0.177 0.001 0.135 0.002
Thorax 0.749 0.001 0.456 0.001 -0.003 0.951
Lumbar vertebra 0.403 0.001 0.376 0.001 0.072 0.098
Thoracic vertebra 0.296 0.001 0.192 0.001 0.115 0.008
Abdominal 0.511 0.001 0.277 0.001 0.204 0.001
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in a decrease in glycolysis rate (21). In our study, lactate
and mortality were found to be higher in trauma type
of penetrating injuries. Also, the significant correlation
of trauma causes with fluid resuscitation, radiological
imaging, mortality, and lactate should be considered. In
similar studies, the number of studies showing that the
effect of fluid resuscitation increases mortality in patients
with penetrating trauma has increased in recent years (22-
25). However, since the mechanism of penetrating trauma
and the mechanism of blunt trauma are different from each
other, it may be expected that fluid resuscitation may be
beneficial in patients with blunt trauma (26). Mizushima
et al. (23) stated that limited fluid resuscitation may be
beneficial. On the other hand, it has been predicted that
the aggressive administration of pre-hospital intravenous
fluid therapy may lead to the opening of clots formed as a
result of increasing blood pressure and causing recurrent
bleeding (25,26). Therefore, limited fluid therapy is
recommended only in hypotensive patients.

These factors may be the reason for the different results
obtained in studies with lactate measurements. In the
evaluation of lactate levels, not only pre-hospital and initial
evaluation results but also serial laboratory measurements
will provide enlightening and correlated results in the
evaluation of organ damage and comorbidities, and shed
light on advanced treatment methods.

Study Limitations

There were some limitations in our study. The most
importantoftheseisthatitissingle-centerandretrospective.
Also, difficulties in accessing hospital records, patients,
and/or patients’ relatives by phone were other important
limitations.

Conclusion

Lactate levels that give rapid results in trauma patients are
a parameter associated with the type of injury, treatment at
the scene, and final organ perfusion and oxygenation rates,
which also show the effect of many factors that cannot
be measured. Lactate values also need to be taken into
account in the application of clinical algorithms to guide
prehospital triage or treatment.
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Objective: Upper gastrointestinal (Gl) bleeding is a major reason of
mortality and morbidity today, and patients’ follow-up and treatment
costs are still high. In our study, the values of risk scorings of the patients
with upper Gl bleeding in estimation of mortality and morbidity were
evaluated.

Method: One hundred sixty-nine patients who were admitted to
emergency internal medicine in University of Health Sciences Turkey,
istanbul Bagcilar Training and Research Hospital Clinic of Internal Medicine
due to the diagnosis of upper Gl bleeding were reviewed retrospectively
between January 2015 and January 2016 in the study. Patients with upper
Gl bleeding due to varices (esophageal and gastric) endoscopically
were excluded from the study. Forrest scoring’s classification was made
according to the endoscopic findings. Classification of bleeding ulcers
according to their appearance is as follows; Forrest 1a; "gushing active
bleeding’; Forrest 1b; "oozing active bleeding’, Forrest 2a; “visible non-
bleeding vein’; Forrest 2b; "adherent clot’, Forrest 2c; “flat pigmented
lesion’, Forrest 3; “no evidence of bleeding" Rockall scoring’s classification
uses clinical criteria (pulse, age, systolic blood pressure, comorbidity) in
addition to endoscopic findings (diagnosis, hemorrhage). Accordingly, a
score less than 3 carries good prognosis. Glasgow-Blatchford scoring's
classification was calculated according to the situation of urea nitrogen,
hemoglobin, systolic blood pressure, pulse, melena occurrence, syncope,
and hepatic or cardiac problems. In this scoring, patients may be in the
range of 0-23 points and the need for endoscopic intervention increases
according to rising in the score.

Results: The average age of the participants in the study was 57.39£19.14
years. 72% of the cases (n=121) were male. While the presence of melena
was observed in 88.7% of the cases, it was seen that 61.9% of the cases had
peptic ulcer and 12.5% of the general surgery consultation was performed.

Amag: Ust gastrointestinal (GIS) kanamalar giinimiizde mortalite ve
morbiditenin 6nemli bir nedenidir ve halen hastalarin takip ve tedavi
maliyetleri ylksektir Bu caligmada (st GIS kanamali hastalarin risk
skorlarinin mortalite ve morbidite ongoristndeki degerliligi arastirldi.

Yontem: Calismada Ocak 2015-Ocak 2016 tarihlerinde, Saglik Bilimleri
Universitesi, Istanbul Bagcilar Egitim ve Aragtirma Hastanesi i¢ Hastaliklari
Klinigi'nin acil servisine Ust GiS kanama tanisi ile gelen hastalarin
dosyalar retrospektif olarak incelendi. Endoskopik incelemelerde varis
(6zofageal ve gastrik) ile geligen (ist GiS kanamasi varligi gériilen hastalar
calismaya alinmadi. Endoskopik bulgulara gore Forrest siniflamasi yapildi.
Forrest siniflamasinda kanayan Ulserler gérintmlerine gore su sekilde
siniflandinimaktadirlar: "Forrest 1a; figkinr tarzda aktif kanama’; Forrest
1b; “sizinti tarzinda aktif kanama’, Forrest 2a; "kanamayan gorindr
damar’, Forrest 2b; "yapisik pihti; Forrest 2c; "diz pigmente lezyon’,
Forrest 3; "kanama bulgusu yok" Rockall skorlamasi siniflandirmasi
yas, nabiz, sistolik kan basinci, komorbid hastalik gibi klinik kriterlerin
yaninda, endoskopik tani ve hemoraji gibi endoskopi bulgularina gore
hesaplandi. Buna gore Ugten dusuk skor iyi prognozu gosterdi. Glasgow-
Blatchford risk skorlama siniflandirmasi Ure azotu, hemoglobin, sistolik
kan basinci, nabiz, melena varligi, senkop, karaciger hastaliginin varligi,
kalp yetmezIligi bulunmasi durumlarina gére hesaplandi. Bu skorlamada
hastalar 0-23 puan araliginda olabilir ve skor artisina gore endoskopik
mudahale gereksinimi de artmaktadir.

Bulgular: Calismaya katilanlarin yas ortalamasi 5739+1914 yil idi.
Olgularin %72'si (n=121) erkekti. Olgularin bagvuruda %88,7'sinde melena
varligi gorulirken, %61,9'unda peptik uUlser, %12,5'inde genel cerrahi
konstultasyon yapildigi gorildi. Olgularin Forrest siniflar arasinda yatis
sureleri, kan transflizyonu skor ortalamalari agisindan anlamli bir farklilik
bulunmadi (p>0,05). Rockall ve Glasgow-Blatchford skorunun yatis
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It was determined that there was no statistically significant difference in
the Forrest classifications of the cases in terms of hospitalization duration
and blood transfusion (p>0.05). Rockall and Glasgow-Blatchford scores
were statistically remarkably higher in patients with hospitalization
duration, need for blood transfusion, rebleeding, intensive care follow-up,
surgical intervention, and mortality (p<0.05).

Conclusion: The association of Rockall and Glasgow-Blatchford risk
scores with morbidity and mortality rates showed that patients should
not be interpreted solely according to their endoscopic images. These
scorings can be used in approach toward patients with Upper Gl bleeding
in comprehensive prospective studies.

Keywords: Risk assesment, risk scores, upper Gl bleeding

suresi, kan transflizyonu ihtiyaci, tekrar kanama, yogun bakim takibi,
cerrahi girisim ve mortalite gorulen olgularda daha yiiksek degerlere
sahip oldugu bulundu (p<0,05).

Sonug: Rockall ve Glasgow-Blatchford risk skorlarinin morbidite
ve mortalite oranlar ile iligkili olmasi hastalarin sadece endoskopik
goruntulerine gore degerlendiriimemeleri gerektigini gostermistir. Genis
capl prospektif galismalarda, lst GIS kanamali hastalara yaklasimda bu
skorlamalar kullanilabilir.

Anahtar kelimeler: Risk belirlenmesi, risk skorlari, iist GiS kanama

Introduction

Upper gastrointestinal (GI) bleedings occur in the lumen
between the upper esophagus and ligament of Treitz (1).
85% of all GI bleedings usually arise from the upper GI (2-
4). Peptic ulcers constitute of nearly 50% of these bleedings.
20% of peptic ulcer bleedings are severe and recurrent (5).

Upper Gl bleedings constitute an important part of patients
applying to surgical emergency unit. In the United States,
approximately 150,000 hospitalizations occur for the
assessment and treatment of ulcer bleedings every year
(6). In the United Kingdom, 172 out of every 100,000 adults
apply to the hospital every year due to upper GI bleeding
(7). Mortality rate is around 10% despite the developing
medical approaches (6). In a study, it has been revealed
that hospitalization duration, endoscopic procedures
and blood transfusion are among the most important
reasons increasing the cost (8). Thus, there has been a
tendency to putting patients into risk groups for mortality
and rebleeding, based on various parameters like clinic,
laboratory and endoscopic findings for years. For that
purpose, various risk scoring systems that determine low
and high risk patients for mortality and rebleeding and can
be easily applied by clinicians in surgical emergency unit
to direct the treatment of patients have been developed
(9,10). In the Forrest classification, bleeding ulcers
are classified according to their appearances (5). The
Rockall scoring is based on age, presentation with shock,
comorbidities, endoscopic diagnosis and endoscopic new
bleeding symptom (11). Unlike the Rockall classification,
the Glasgow-Blatchford scoring (GBS) does not involve
endoscopic symptoms. The Rockall system has been seen
to be an accurate indicator of re-bleeding and mortality.
Rockall scoring is based on age, presentation with shock,
comorbidity, endoscopic diagnosis, and endoscopic
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evidence of new bleeding. Accordingly, patients with a
score of two or less are grouped as low risk (12). Various
studies have found that these scoring systems are useful
for the clinician to decide on follow-up and treatment
rapidly, to predict mortality and morbidity of the disease
and to determine risk factors for mortality and rebleeding
(13,14).

The purpose of this study was to demonstrate the
correlation of Rockall and GBS risk scoring, Forrest
classification values and factors affecting mortality and
morbidity rates in patients with upper GI bleeding.

Materials and Methods

The study was conducted with a total of 169 cases including
121 males (72%) and 47 females (28%), whowere hospitalized
in the internal medicine of emergency service of University
of Health Sciences Turkey, istanbul Bagcilar Training and
Research Hospital due to the diagnosis of upper Gl bleeding.
The patients were evaluated retrospectively between
January 2015 and January 2016. The most common signs of
upper GIS bleeding are haematemesis and/or melena (1).
Patients who presented to the emergency department with
the complaints of black slime stool, fresh blood coming
from the anus, or vomiting blood were endoscopied with
a pre-diagnosis of upper GI bleeding and the findings were
recorded. The patients, whose endoscopy showed upper GI
bleeding due to esophageal and gastric varicose veins, were
excluded from the study.

The data about the patients’ age, sex, comorbidities,
medications, alcohol and smoking status, hospitalization
duration, need for blood transfusion, general surgical
consultation, referral to intensive care, need for a surgical
intervention, rebleeding and mortality were recorded.
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Urea, hemoglobin, platelet, prothrombin time, international
normalized ratio, HbsAg, anti-Hbs and anti-HCV laboratory
values of the patients during the application were checked.
In the Forrest classification, bleeding ulcers were classified
according to their appearances: Forrest 1a; squirting active
bleeding, Forrest 1b; oozing active bleeding, Forrest 2a;
non-bleeding visible vein, Forrest 2b; adherent clot, Forrest
2¢; flat pigmented lesion, Forrest 3; ulcer with clean base,
no sign of bleeding (5).

The Rockall scoring was calculated according to age, systolic
blood pressure, comorbidities, endoscopic diagnosis and
endoscopic new bleeding symptom. Accordingly, the
patients with two or less scores were grouped as low risk
(11).

The GBS is a pre-endoscopic score and includes the
indicators: hemoglobin levels, urea, blood pressure, pulse,
syncope, melena, and liver or cardiac problems. The GBS
ranges from 0 to 23, with higher scores corresponding to
increasing mortality. The GBS was showed to predict lower
risk bleedings, and a GBS value of 1 or lower indicates very
low risk group (12).

The connection between risk scores and hospitalization and
the need for blood transfusion, in addition to assessment of
rebleeding, surgical consultation, intensive care follow-up,
surgical intervention and mortality rates with the Rockall
and GBS, was evaluated.

Statistical Analysis

The results acquired from the study were assessed using
the IBM SPSS Statistics 22. While assessing the study data,
the convenience of parameters for normal distribution was
assessed via the Shapiro-Wilks test. The Kruskal-Wallis
test was used for intergroup comparisons of non-normally
distributed parameters. The Student t-test was performed
for two-group comparisons of normally distributed
parameters and the Mann-Whitney U test was used for
two-group comparisons of non-normally distributed
parameters. The chi-square test was employed for the
comparison of qualitative data. Correlations between
the parameters were examined using the Pearson’s and
Spearman’s Rho correlation analysis. The significance was
assessed at the level of p<0.05.

Ethical Committee Approval

Approval for the study was taken from the Local Ethics
Committee of University of Health Sciences Turkey, istanbul
Bagcilar Training and Research Hospital Training and
Research Hospital (number: 2016/454). It was conducted

in accordance with the Declaration of Helsinki. Informed
consent was obtained from each participant.

Results

The cases included in the study were aged between 17 and
89 years (mean 57+19 years), male participants were aged
17-87 years (mean 54+18 years) and female participants
were aged 19-89 years (mean 66+20 years). During the
admission, 88.7% of the cases showed melena and 10.7%
syncope. Table 1 shows the physical examination results of
the cases during the application and the assessment of their
laboratory parameters. In the upper GI endoscopy, 61.9%
of the cases had peptic ulcer, 27.4% had erosive gastritis,
6.5% had cancer, 4.8% had esophagitis, and 17.9% had
other lesions. The cases’ hospitalization duration was 1-47
day(s) (mean 5.61+4.26) and blood transfusion was 0-14
unit(s) (mean 2.55+2.51). Surgical treatment was applied in
cases where medical and endoscopic treatment methods
were insufficient in upper GI bleeding and when the
bleeding was accompanied by perforation, obstruction and
malignancy. General surgery consultation was requested
in patients whose hemoglobin level was below 8 g/dL,
hemodynamic stability could not be achieved and bleeding
developed for the second time despite 4-6 units of blood
transfusion within 24 hours. General surgical consultation
was observed in 12.5% of the cases, rebleeding in 9.5%,
referral to intensive care in 3%, mortality in 3% and surgical
intervention in 1.8% (Table 1).

It was determined that there was no statistically significant
difference between the Forrest classifications of the cases
in terms of hospitalization duration and blood transfusion,
(p>0.05) (Table 2).

The cut-off values were found <6 for Rockall and <11 for
GBS in this study. Score comparisons were made on the
average point.

The Rockall score and GBS mean values were statistically
significantly higher in the cases who had rebleeding than
in the cases who did not (p=0.008, p=0.015, respectively).
The Rockall score and GBS mean values were statistically
significantly higher in the cases who were referred to
intensive care than in the cases who were not (respectively
p=0.006, p=0.002) (Table 3). The Rockall score and GBS
mean values were statistically significantly higher in the
cases who required general surgical consultation than
in the cases who did not (respectively p=0.001, p=0.001)
(Table 3). The Rockall score and GBS mean values were
statistically significantly higher in the cases who had
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Table 1. Characteristics of the cases

Min-max Mean = SD
Age
All patients 17-89 57+19
Male 17-87 54+18
Female 19-89 66+20
Hospitalization duration (day) 1-47 5.61+£4.26
Blood transfusion (unit) 0-14 2.55%2.51
Thrombocyte 43,400-511,400 216,402%79,271
INR 0.92-10.2 1.57+1.33
Hemoglobin (gr/dL) 3.6-15 8.99+2.58
Urea 16-427 82.17+51.78
Systolic pressure (mmHg) 60-160 108.97+16.26
Diastolic pressure (mmHg) 40-90 67.74+9.88
Pulse (mn) 70-120 88+11
n %
Sex Male 121 72
Female 47 28
Alcohol 3 1.8
Smoking 60 357
General surgical 21 12.5
consultation
Rebleeding 16 9.5
Referral to intensive care 5 3
Mortality 5 3
Surgical intervention 3 1.8
Comorbidities
Total 100 59.5
HT 43 25.6
CHF 4 24.4
CAD 36 214
DM 28 16.7
CRF 18 10.7
Cancer " 6.5
CVD n 6.5
Other 44 26.1
Medication
Total 121 72
ASA 40 23.8
NSAII 39 23.2
Coumadin 26 15.5
Clopidogrel 13 77
Other 42 25
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Table 1. Continued

Min-max Mean * SD
n %
Endoscopic pre-diagnoses lesions
Peptic ulcer 104 619
Erosive disease 46 274
Cancer n 6.5
Esophagitis 8 4.8
No lesions 30 17.9
Melena 149 88.7
Syncope 18 10.7

SD: Standard deviation, INR: International normalized ratio, CHF: Congestive
heart failure, CAD: Coronary artery disease, CRF: Chronic renal failure, CVD:
Cardiovascular disease, NSAIl: Non-steroidal anti-inflammatory drug

surgical intervention than in the cases who did not
(respectively p=0.019, p=0.001) (Table 3).The Rockall score
and GBS mean values were statistically significantly higher
in the cases who had mortality than in the cases who
did not (respectively p=0.010, p=0.008). The table shows
the correlation of the Rockall and GBS with rebleeding,
surgical consultation, intensive care follow-up, surgical
intervention, and mortality (Table 3).

There was a statistically significantly positive correlation
between the Rockall score and hospitalization duration
at the level of 46.9% (p=0.001). There was a statistically
significant positive correlation between the Rockall score
and blood transfusion levels at the level of 38.7% (p=0.001)
(Table 4).

There was a statistically significant positive correlation
between the GBS and levels of hospitalization duration at
the level of 36.3% (p=0.001) (Table 4).

A positive correlation existed between the GBS and levels
of blood transfusion at the level of 50.9% (p=0.001). The
table shows the correlation of the Rockall and GBS with
hospitalization duration and the need for blood transfusion
(Table 4).

Discussion

A great part of the patients applying to the emergency
surgical units suffer from upper GI bleeding. The rate of
incidence of this picture, mortality and re-bleeding rates
vary. It is required that the important clinical decisions
should be made quickly for a severe and life-threatening
disease like acute upper GI bleeding. Risk assessment
is important for upper GI bleeding; however, no score
accurately predicts all important clinical outcomes (15).
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Table 2. Assessment of hospitalization duration, need for blood transfusion, in terms of Forrest classification

F1b F2a F2b F2c F3 p

Mean + SD Mean+SD Mean*SD Mean+SD Mean *SD
Hospitalization duration (day) (median) 5.56+3.09 (5) 6.64+2.84(6) 5.62+2.29 (5) 7+9.85(5) 5.24+2.93 (4) '0.368
Blood transfusion (unit) (median) 3.44+2.41(3) 2.64%2.66 (2) 2.62+171(3) 2M1M%3.21(2) 2.38%2.45(2) '0.077

'Kruskal-Wallis test, p<0.05, F1b: Forrest 1b, F2a: Forrest 2a, F2b: Forrest 2b, F2c: Forrest 2c, F3: Forrest 3, SD: Standard deviation

Table 3. Assessment of hospitalization duration, need
for blood transfusion, rebleeding, surgical consultation,

intensive care follow-up, surgical intervention and mortality
rates with the Rockall and Glasgow-Blatchford scores

The present study revealed that the Forrest endoscopic
risk classification was correlated only with general surgical
consultation. It was found that the Rockall and Glasgow-
Blatchford score mean values were significantly correlated

Rockall score Glasgow- with hospitalization duration, need for blood transfusion,
Blatchford . . . . .
score rebleeding, surgical consultation, intensive care follow-
Mean + SD Mean + SD up, surgical intervention and mortality rates.
(median) In their study, Glingor et al. (16), reported that the Forrest
Rebleeding la and 1b were encountered very often (33.3% and 44.4%,
No 38642.35(4)  M.6%363 respectively). In the study by Onder et al. (17), it was
Yes 5.56+263(6)  13.88+2.36 detected that bleeding was the Forrest 1a at the rate of
P '0.008* *0.015* 51.5% and the Forrest 1b at the rate of 24.2%. They stated
Referral to intensive care that it would be difficult to apply endoscopic hemostasis
No 3.93+2.38(4)  M67+3.49 to these patients and even if it was applied, they would
Yes 7.2+1.92 (7) 16.6+3.58 most likely need to have a surgical intervention due to
p 0.006* 20,002* higher risk of rebleeding. Thus, surgical intervention
8 8 g
General surgical consultation should not be delayed (17). The study by Klebl et al. (18)
No 3.75+2.25 (4) 11.42+3.41 revealed no significant correlation between mortality,
Yes 5.95+2.75 (5) 14.57+3.63 rebleeding and hospitalization for more than three days
p 10.001* 20.001* in patients with high Forrest classification (1a, 1b, 2a, 2b),
Surgical intervention either. In the present study, there were patients in the
No 3.95+2.35 (4) 1.69+3.49 groups Forrest 1b (15.9%), Forrest 2a (6.5%), Forrest 2b
Yes 8334289 (10)  18.67£2.08 (7.6%), Forrest 2.c (1.1.2%) and Forrest 3 (57.9%) whereas
there was no patient in the Forrest 1a. In the present study;,
p 10.019* 20.001* - R )
Mortality no statistically significant difference was found between
the Forrest groups of the cases in terms of rebleeding,
No 3.91£2.33 (4) 11.69+3.5 . . . . .
referral to intensive care, surgical intervention and
Yes 7.6+2.88 (8) 16+4.36 . . .
mortality rates. Rate of general surgical consultation was
p '0.010* 20.008*

'Mann-Whitney U test, 2Student t-test, *p<0.05, SD: Standard deviation

Table 4. Investigation of the relationship between Rockall

score, Glasgow-Blatchford score and hospitalization and
need for blood transfusion

statistically significantly higher in the Forrest 1b than in
the other groups.

In their study, Martinez-Cara et al. (19) calculated the
average hospitalization duration as 7.7 days and found a
significant correlation between hospitalization duration

Rockall score | Glasgow-Blatchford and high Rockall and GBS. In their study, Sengupta et al.

score (20) indicated that hospitalization duration of >7 days was

Hospitalization r 0.469 0.363 high risk for GBS and found that there was no statistically
duration (day) p  0.001 0.001*2 significant difference between patients with high risk
Blood transfusion r 0.387 0.509 scores and prolongation of hospitalization. In their study,
(unit) p  0.001* 0.001%2 Aldemir et al. (21) reported that hospitalization duration

Sperman’s Rho correlation analysis', Pearson’s correlation analysis?, *p<0.05

was higher in patients with high Rockall risk scores. In
their study, Onder et al. (17) found no correlation between
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the Rockall risk score and hospitalization duration. In the
present study, the average hospitalization duration of the
cases was found to be 5.6 days. A statistically significant
correlation was determined between the Rockall and GBS
and hospitalization duration.

In their study, Martinez-Cara et al. (19) made blood
transfusion at the rate of 62% and reported that the
Rockall and Glasgow-Blatchford scorings were useful for
determining the need for blood transfusion. Sengupta
et al. (20) found a statistically significant correlation
between high GBS and blood transfusion in their study.
In the present study, the average blood transfusion was
calculated to be 2.5. There was a statistically significant
correlation between the Rockall score, GBS and blood
transfusion levels.

Treatment strategies in upper GI bleedings have distinctly
changed over the past twenty years. Even though acid
suppression treatments and endoscopic hemostasis have
led to the need for a surgical intervention, mortality has
still remained at the level of 6-13% (22,23). In the study by
Johnston et al. (24) surgical intervention was applied to
2.1% of the patients (23). In the study by Kalkan et al. (25)
1.1% of the patients needed surgical intervention (24). In
the present study, surgical intervention was applied to 1.8%
of the patients.

In other studies, mortality was reported between 8% to
20.3% (13,17,19,20,23,25). In the present study, the rate of
mortality was 3%.

Budimir et al. (22) concluded that Rockall score was
the good indicator of mortality and GBS was the
good indicator of a need for blood transfusion. In the
study conducted by Wang et al. (13) with 341 patients
with nonvariceal upper GI bleeding, they found that
a positive correlation existed between the Rockall score
and rebleeding, surgical intervention and mortality.
Klebl et al. (18) reported that mortality development
was correlated with the Rockall score. Bryant et al. (26)
determined in their study that the need for a surgical
intervention and mortality risk were significantly
correlated with patients whose GBS was greater than
seven. They recommended early endoscopy especially
for this group of patients (26). Yaka et al. (27) reported
that GBS had superior sensitivity and specificity for
predicting endoscopic treatment despite low positive
predictive value.

In their study, Sengupta et al. (20) found a statistically
significant correlation between high GBS and blood
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transfusion, but no significant correlation in terms of
mortality. Custovic et al. (28) found that Rockall score was
superior to GBS in indicating an essential for intervention as
well as death rates. In the present study, it was determined
that the Rockall and GBS were statistically significantly
correlated with rebleeding, general surgical consultation,
surgical intervention, referral to intensive care and
mortality rates.

Conclusion

In the present study, the correlation of the Rockall and GBS
with morbidity and mortality rates indicated that patients
should not be assessed only according to their endoscopic
images. It is necessary to make important clinical decisions
rapidly for a serious and life-threatening disease like acute
upper GI bleeding. There is a need for large-scale and
comparative prospective studies to reveal the reliability
of endoscopic and clinic risk scoring systems. By this way,
risk scorings may come into clinical use in a more reliable
way and clinicians may be able to access diagnostic and
therapeutic decisions faster. In addition, risk scoring may
enable to discharge low risk patients earlier and prevent a
large portion of service beds from being occupied.
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Eritrosit Sedimantasyon Hizi Ince Igne Aspirasyon Biyopsisi Olmadan
Lenfoma Tanisin1 Ongorebilir: Retrospektif Bir Calisma
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Objective: To assess the relationship between routine blood values
recorded before fine-needle aspiration biopsy (FNAB) and final diagnosis
in patients whose diagnoses could not be confirmed with FNAB,
necessitating surgical excisional biopsy (SEB) as a second invasive
procedure.

Method: The data of patients who could not be diagnosed via FNAB and
who underwent SEB of the cervical lymph node between March 2014
and March 2019 in the otolaryngology department of a research hospital
were evaluated retrospectively. According to the definitive diagnosis
determined by SEB, the cases were divided into 3 groups as follows: 1)
benign, 2) other malignancies, 3) lymphoma.

Results: The frequency of males in the other malignancies group
was significantly higher compared to the other two groups (p=0.007).
Compared to the other two groups, C-reactive protein levels were
statistically significantly lower in the benign group (p=0.001). Erythrocyte
sedimentation rate (ESR) in the lymphoma group was significantly higher
than in the other groups (p<0.001) and ESR was found to have 70.21%
sensitivity, 75.76% specificity and 73.97% accuracy to discriminate
lymphoma from other tumors with a cut-off point of >35.5 mm/hr (area
under the curve= 0.784, 95% confidence interval: 0.708-0.861, p<0.001).

Conclusion: Although ESR is non-specific for the diagnosis of lymphoma
in asymptomatic patients, it may be a supportive marker to reduce
repetitive invasive procedures in symptomatic patients who may require
cervical lymph node biopsy for diagnosis.

Keywords: C-reactive protein, erythrocyte sedimentation rate, fine-
needle aspiration biopsy, lymphoma

Amag: ince igne aspirasyon biyopsisi (i/AB) ile tanisi dogrulanamayan ve
ikinci bir invaziv islem olarak cerrahi eksizyonel biyopsi (CEB) gerektiren
hastalarda [IAB 6ncesi kaydedilen rutin kan degerleri ile kesin tani
arasindaki iliskiyi degerlendirmektir.

Yontem: Bir arastirma hastanesinin kulak burun bogaz kliniginde Mart
2014-Mart 2019 tarihleri arasinda iIAB ile tani konamayan ve servikal lenf
nodu CEB yapilan hastalarin verileri retrospektif olarak degerlendirildi.
CEB'ye gore belirlenen kesin taniya gore olgular su sekilde 3 gruba
ayrildr: 1) benign, 2) diger maligniteler, 3) lenfoma.

Bulgular: Diger maligniteler grubundaki erkeklerin sikligi diger iki
gruba gore anlamli olarak daha ylksekti (p=0,007). Diger iki grupla
karsilastirildiginda, C-reaktif protein seviyeleri benign grupta istatistiksel
olarak anlamli dlizeyde daha distkti (p=0,001). Lenfoma grubunda
eritrosit sedimantasyon hizi (ESR) diger gruplara gore anlamli diizeyde
daha yliksekti (p<0,001) ve lenfomayi diger timorlerden ayirmada ESR'nin
>355 mm/saat kesim noktasinda %70,21 duyarlilik, %75,76 6zgullik ve
%73,97 dogruluga sahip oldugu saptandi (egri altindaki alan =0,784, %95
gliven araligr: 0,708-0,861, p<0,001).

Sonug: ESR, asemptomatik hastalarda lenfoma tanisi igin spesifik olmasa
da, tani igin servikal lenf nodu biyopsisine ihtiyag duyan semptomatik
hastalarda tekrarlayan invazif prosedurleri azaltmak igin destekleyici bir
belirteg olabilir.

Anahtar kelimeler: C-reaktif protein, eritrosit sedimantasyon hizi, ince
igne aspirasyon biyopsisi, lenfoma
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Introduction

Lymphomas are neoplasms of lymphoid cells and often
begin in lymph nodes and spread to lymphoid tissues
in the spleen, gastrointestinal system, liver and bone
marrow (1,2). These clonal neoplasms arise from different
differentiation steps of immature or mature B-cells, T-cells
or natural killer cells (1). There are two main subtypes; non-
Hodgkin lymphoma (NHL) and Hodgkin lymphoma (HL).
Global cancer data estimates show that 2.8% of cancers are
NHL and 0.4% are HL (3).

Inflammation is the basis of various processes in cancer
pathogenesis, including the formation and spread of
cancer cells (4). The role of inflammation in the formation
and spread of cancer has been studied for a long time
and various types of cancer have been shown to develop
on the basis of chronic inflammation (5,6). In other
words, conditions suitable for cancer development may
be provided by the presence of chronic inflammation
(4). Similar to other types of cancer, the pathogenesis of
lymphoma has also been associated with inflammation
(7,8). Many markers have been identified in attempts to
determine or assess inflammatory activity in the context
of cancer, including lymphoma. Some studies have come
upon the conclusion that these parameters may be utilized
in the prediction or assessment of diagnosis, prognosis or
response to treatment in lymphoma (9-13).

Surgical excisional biopsy (SEB) of the lymph node is
recommended for the definitive diagnosis of lymphoma in
current guidelines (14-17). Although fine needle aspiration
biopsy (FNAB) performed for lymphoma diagnosis may
provide conclusive results, its results may be insufficient for
a definitive diagnosis, necessitating SEB. (18). Additionally,
performing FNAB before SEB may be a cause of delay
in diagnosis and could lead to the exposure to invasive
interventions twice. If laboratory tests, which are routinely
checked in all patients prior to FNAB, can direct clinicians
to SEB without FNAB, an extra invasive procedure may not
be needed. For this reason, in this study, we aimed to assess
the relationship between routine blood values recorded
before FNAB of the cervical lymph nodes and final diagnosis
in patients who had required SEB of cervical lymph nodes
due to inconclusive results with FNAB.

Materials and Methods

Patient Group

In this study, the data of patients who could notbe diagnosed
via FNAB and who underwent SEB of the cervical lymph

node between March 2014 and March 2019 in Istanbul
Kartal Dr. Litfi Kirdar Training and Research Hospital
Otolaryngology Clinic were evaluated retrospectively.
All patients examined were 18 years old or older. Data
were collected between March 2019 and September 2020.
Permission was obtained from the Clinical Research Ethics
Committee of Kartal Dr. Liitfi Kirdar Training and Research
Hospital to conduct the study (2019/514/148/6).

According to the sample size results calculated using
laboratory values in the study of Okumura et al. (19), it was
determined that there should be 44 individuals in each
group to provide a power of 80% with 5% alpha error.

Exclusion Criteria

1- Patients with a previous diagnosis of lymphoma and
having undergone SEB for recurrence verification without
the use of FNAB.

2- Patients who were previously diagnosed with solid organ
tumor and had undergone a biopsy for the assessment of
metastasis.

Determination of Groups

According to the definitive diagnosis determined by SEB,
the cases were divided into 3 groups as follows: 1) benign,
2) other malignancies, 3) lymphoma.

Variables of Interest

The age, gender and laboratory measurements of the
patients recorded before FNAB were examined. The
laboratory measurements examined were C-reactive
protein (CRP), erythrocyte sedimentationrate (ESR), alanine
aminotransferase (ALT), aspartate aminotransferase (AST),
lactate dehydrogenase (LDH) and hemoglobin levels and
white blood cell, neutrophil, lymphocyte and platelet
counts.

Patients who apply to our clinic with lymphadenopathy
in the neck are first evaluated by ultrasonography and
the size, number and characteristics of the lymph node
are analyzed. If there is a finding in favor of infection
in the patient, the patient is re-evaluated after 2 weeks
of antibiotic treatment. In addition, if there are some
infections (brucellosis, tuberculosis, etc.) in the history,
they are referred to the infection department. If no
response is obtained about lymphadenopathy after the
antibiotic treatment given to the patient, planning is made
for more detailed evaluations. If malignancy is suspected,
detailed blood tests are requested (hemogram, sediment,
CRP, serology) and peripheral smear, PPD skin test and
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chest radiography are added to the tests. If the suspicion
of malignancy persists as a result of all these examinations,
FNAB is requested first. In cases where there is a strong
possibility of lymphoma in the patient, lymph node
excision is applied to the patient by taking the opinion of
the hematology clinic.

In our hospital, excisional biopsies are performed in the
operating room under sterile conditions and most of the
patients are kept under observation in our service overnight.
Meanwhile, intravenous antibiotic therapy is administered.
Our patients discharged on the evening of the operation are
sent home with oral antibiotics and are called for control
the next day. There was no patient complicated with
infection among the patients who underwent excisional
biopsy. Before the procedure, patients with active infection
(acute lymphadenitis) were not operated without antibiotic
treatment. Sometimes, patients with tuberculosis may have
lymph nodes fistulized to the skin, but no such patient was
found in our study:.

Statistical Analysis

All analyses were performed on SPSS v21 (SPSS Inc.,
Chicago, IL, USA). For the normality check, the Shapiro-
Wilk test was used. Data were given as mean + standard
deviation or median (1% quartile-3™ quartile) for continuous
variables according to normality of distribution and as
frequency (percentage) for categorical variables. Normally
distributed variables were analyzed with One-Way analysis
of variances (ANOVA). Non-normally distributed variables
were analyzed with the Kruskal-Wallis test. Pairwise
comparisons of these variables were performed with the
Bonferroni correction method. Categorical variables were
analyzed with chi-square tests. Diagnostic performances
of the variables were evaluated with the receiver operating
characteristic (ROC) curve analysis. The best cut-off value
was determined based on the highest value obtained in
ROC curve analysis according to Youden’s index. p<0.05
values were accepted as statistically significant results.

Results

Thebenign, other malignancies and lymphoma groups were
comprised of 62 (27 males), 37 (28 males) and 47 (24 males)
patients, respectively. When the presentation symptoms
were examined among the groups, the three most common
symptoms encountered in lymphoma patients were weight
loss (25.5%), fever (21.3%) and night sweats (8.5%). In the
group of patients with other malignancies, the three most
common presenting symptoms were weight loss (32.4%),
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oral intake-swallowing difficulty (21.6%) and hoarseness
(18.9%) (Table 1).

Among other malignancies, the three most common
malignancies were squamous cell carcinoma (29.7%),
carcinoma metastasis (16.2%) and malignant mesenchymal
tumor (10.8%).

Although age was similar in all three groups (p=0.053),
gender distribution demonstrated a significant difference
in 3-group comparison (p=0.007). Post-hoc corrections
showed that only the other malignancies group had a
significant difference from the other two groups, with a
higher percentage of males.

The frequency of males in the other malignancies group
was significantly higher compared to the other two groups
(male percentages were 43.55%, 75.68% and 51.06%,
respectively, p=0.007).

Compared to the benign group, hemoglobin level was
significantly lower in the lymphoma group (mean
hemoglobin levels were 13.33, 12.80 and 11.93, respectively,
p=0.003) (Graphic 1), while neutrophil level was significantly
higher in the other malignancies group (median neutrophil
levels were 4.35, 5.9 and 4.9, respectively, p=0.017).

Compared to the other two groups, CRP level was
significantly lower in the benign group (median CRP levels
were 5, 17 and 15, respectively, p=0.001) (Graphic 2).

The ESR level of the lymphoma group was significantly
higher than that of the other groups. In addition, the ESR
level of the other malignancies group was higher than that
of the benign group (Graphic 3). The only parameter with
significant pairwise differences among all three groups was
ESR (median ESR levels were 12, 24 and 52, respectively,
p<0.001) (Table 2).

Table 1. Distribution of symptoms at presentation in groups

Other malignancies Lymphoma
n (%) n (%)
Weight loss 12 (32.4) 12 (25.5)
Fever 1(2.7) 10 (21.3)
Night sweats - 4 (8.5)
Oral intake-swallowing 8 (21.6) -
difficulties
Hoarseness 7 (18.9) -
Mass in the neck 1(2.7) -

Stuffy nose 1(2.7) -
1(2.7) -

1(2.7) 1(22)

Nasal and postnasal drip

Respiratory distress
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The ROC analysis revealed that ESR had 70.21%
sensitivity, 75.76% specificity and 73.97% accuracy for the
discrimination of lymphoma from other malignancies and
benign lesions with a cut-off value of >35.5 mm/hr (higher
values in favor of lymphoma) (area under the curve =0.784,
95% confidence interval: 0.708-0.861, p<0.001) (Graphic 4).

White blood cell (p=0.783), neutrophil (p=0.700),
lymphocyte (p=0.431), hemoglobin (p=0.144), LDH
(p=0.144), AST (p=0.711), ALT (p=0.116), and CRP (p=0.382)

were 78, 52.5, 28, and 36, respectively, p=0.019) values of
patients diagnosed with HL were statistically significantly
higher than in those with indolent lymphoma (Table 3).

Discussion

Diagnosis of lymphoma may be difficult for both patients
and clinicians, especially considering the procedures
required for diagnosis. In this study, which examined
the possibility of limiting invasive procedures during

levels were found to be similar between the subtypes of
lymphoma. Platelet (median levels were 342, 237.5, 207,
and 203.5, respectively, p=0.007) and ESR (median levels

the lymphoma diagnosis process by taking laboratory

measurements into consideration, we found that

hemoglobin levels were lower and CRP and ESR levels
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Graphic 1. Box-plot of the hemoglobin values

Graphic 2. Box-plot of the CRP values
CRP: C-reactive protein

Table 2. Summary of patient characteristics and laboratory measurements

Groups

Benign Other malignancies Lymphoma P
N 62 37 47 N/A
Age 49.26+18.04 53.35%15.57 5717£15.93 0.053
Gender, male 27 (43.55%)? 28 (75.68%)° 24 (51.06%)? 0.007
Hemoglobin 13.33%+1.86° 12.80+2.64% 11.9311.87° 0.003
WBC (x1.000) 735 (6.1-8.6) 8.3 (6.4-10.3) 81(6.4-12) 0.095
Neutrophil (x1.000) 4.35 (3.2-5.6)° 5.9 (3.9-7.2)° 4.9 (3.6-7) 0.017
Lymphocyte 21(1.7-2.5) 1.9 (1.4-2.2) 1.85 (1.4-2.4) 0.099
Platelet 259.5 (216-304) 220 (189-297) 269 (197-348) 0.139
LDH 195.5 (181-232) 195 (175-248) 220 (187-312) 0.051
AST 20 (18-25) 20 (17-25) 22 (16-28) 0.781
ALT 18.5 (12-25) 16 (13-23) 22 (15-31) 0.053
CRP 5 (3-15)° 17 (5-39)° 15 (6-47.8)° 0.001
ESR 12 (6-30)? 24 (1-51)° 52 (25-78)° <0.001

ALT: Alanine aminotransferase, AST: Aspartate aminotransferase, CRP: C-reactive protein, ESR: Erythrocyte sedimentation rate, LDH: Lactate dehydrogenase, WBC: White
blood cell

Data are given as mean * standard deviation or median (1* quartile-3 quartile) for continuous variables according to the normality of distribution and as frequency
(percentage) for categorical variables.

Same letters denote the lack of statistically significant difference between the groups
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were higher in the lymphoma group compared to benign
cases. Furthermore, although CRP levels showed lower
inflammatory activity in the benign group, our results
revealed that ESR was the only parameter that could
differentiate lymphoma cases from both the benign
group and the other malignancies group. ESR level was
significantly higher in lymphoma cases.

ESR can be simply defined as the rate at which erythrocytes
settle towards the bottom of the tube in anticoagulated
blood. Despite its simplicity, ESR is a widely used
inflammation marker in addition to its role in other
purposes, such as determining acute phase response,
tissue damage and response to treatment (20). Based on
these features, ESR has been investigated to predict the
diagnosis and prognosis of various cancer types, including
lymphoma. In a study examining the predictability
of various cancer diagnoses by assessing elevated
inflammatory markers (adjusted for age and sex), Watson

300.00
250.00

200.00

150.00

Sedimentation rate

100.00

50.00

Benign Other Malignancy Lymphoma

Groups

Graphic 3. Box-plot of the sedimentation rates

et al. (21) showed that CRP had 46.1% sensitivity and
75.4% specificity and ESR had 43.6% sensitivity and 75.6%
specificity. Liu et al. (22) investigated the use of ESR and CRP
in the differential diagnosis of intestinal lymphoma and
active Crohn’s disease. They reported 60.0% sensitivity and
80.0% specificity for an ESR threshold of >24.2 mm/hr and
62.1% sensitivity and 96.0% specificity for a CRP threshold
of >19.7 mg/dL in the diagnosis of lymphoma (22). In our
study, a >35.5 mm/hr cut-off for ESR was found to have a
sensitivity and specificity of over 70% in distinguishing
lymphoma from other malignancies and benign lesions.
In previous studies, the levels of inflammation markers in
the other malignancies, benign pathologies and lymphoma

ROC Curve
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Graphic 4. ROC curve of the sedimentation rate to
discriminate lymphoma from other tumors

Table 3. Distribution of laboratory measurements according to lymphoma subtypes

Hodgkin lymphoma Diffuse large B-cell Indolent lymphoma T-cell lymphoma p
lymphoma (DLBCL)
WBC 8.250 (6.325-12.425) 8100 (6.350-9.125) 9.100 (6.400-15.600) 7550 (5.270-12.275) 0.783
Neutrophil 5.450 (3.647-7.725) 4910 (3.200-7.050) 5150 (3.200-6.000) 4150 (2.595-7100) 0.700
Lymphocyte 1,925 (1.445-2.370) 1.570 (1250-2.625) 2.400 (1130-7.600) 1.850 (1627.5-2072.5) 0.431
Hemoglobin 11.2 (10.6-12.9) 11.7 (10.3-13.1) 12.7 (9.9-141) 13.4 (13.2-141) 0144
Platelet 342,000 (265,000-449,000)° 237,500 (157,250-296,000)*® 207,000 (125,000-344,000)° 203,500 (176,750-233,250)*  0.007
LDH 220.5 (171-259.7) 229 (188.2-318) 190 (184-289) 382 (253.7-517) 0.218
AST 19.5 (16.3-27) 22.5 (15.7-37.5) 24 (19-34) 16 (15.2-29.5) 0.7M
ALT 21(12.8-28.5) 28.5 (15-37) 25 (17-39) 14,5 (10.7-19) 0116
ESR 78 (40.5-88.3)° 52.5 (28-71.7)® 28 (11.4-56)° 36 (17-59.5)%° 0.019
CRP 22.6 (9.6-66.2) 16.6 (8.5-27.5) 9.6 (3.3-27) 11.9 (5.1-69.9) 0.382

WBC: White blood cell, LDH: Lactate dehydrogenase, ALT: Alanine aminotransferase, AST: Aspartate aminotransferase, ESR: Erythrocyte sedimentation rate, CRP: C-reactive

protein

Data are given as median (1% quartile - 3 quartile) for variables
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groups were not examined; whereas, we found that these
groups were similar in terms of other parameters. In
addition, various studies have shown that ESR value is
characteristically higher in women and increases with age,
regardless of other variables (23). Therefore, the higher
frequency of female gender in the lymphoma group in our
study may be one of the reasons causing higher ESR in this
group; however, it was noted that the benign and lymphoma
groups were similar with regard to gender distribution.

Another parameter considered as an indicator of
inflammation is CRP (24). Allin et al. (25) showed that
the probability of detecting any type of cancer increased
1.3 times in cases with increased CRP. In a review study;,
although the cause and effect relationship was not
clarified, it was suggested that the increase in CRP was
associated with cancer diagnosis and prognosis in different
types of cancer (26). In a systematic review examining the
relationship between CRP level and cancer, Heikkild et
al. (27) reported that increased CRP in cancer cases was
shown in previous studies, but as a result of prospective
studies, the causal relationship between CRP and cancer
could not be clearly revealed. In different studies, it has
been shown that CRP elevation is an important biomarker
in the diagnosis and follow-up of various cancer types
(28,29). The CRP-lymphoma relationship has been
examined in other previous studies. Wieland et al. (30)
reported that 64% of the patients diagnosed with HL had
elevated CRP level at the time of diagnosis (with regard to
reference range) and that CRP levels changed in relation
with the severity of disease. Consistent with previous
studies, the CRP level, which is among the parameters
examined in our study, was found to be significantly lower
in the benign group than in the other groups. Although
a causal relationship could not be demonstrated in this
study, it was thought that high CRP was caused by the
increase in inflammatory activity due to the course of
disease.

Another area of use of inflammatory markers is to evaluate
the prognosis of disease and the response to treatment.
Hamed Anber et al. (12) have reported that inflammatory
markers above the reference values negatively affect
prognosis and response to treatment in patients with
lymphoma. Wu et al. (13) have suggested that the ESR
value is associated with the prognosis of the disease in
diffuse large B-cell lymphoma cases and that it can be
used to predict the likelihood of successful treatment and
recurrence. Kawaguchi et al. (31) reported that progression-
free survival was shorter in follicular lymphoma cases with

a CRP level above 5 mg/dL. In addition, many different
studies have shown that increasing CRP level can predict
diagnosis and progression in different types of lymphoma
(32-34). Considering the studies conducted on this subject,
it is thought that CRP and ESR levels may be important in
predicting the severity of the disease, as well as directing
clinicians in their approach to the diagnosis of other
malignancies or lymphoma.

The diagnosis process of lymphoma patients generally
depends on the approach of surgical branches. For this
reason, it is important that the clinicians performing SEB
are able to accurately assess patients from the beginning
in terms of differentiating lymphoma, solid tumors and
other diagnoses. Although the change in the laboratory
values of lymphoma patients may be easily recognized by
hematologists, the same familiarity may not be observed
among surgeons. Although expensive imaging methods
such as positron emission tomography and computed
tomography may provide important clues in terms of
staging and spread of lymphoma and solid organ tumors,
biopsy is still essential for diagnosis (14-17). Additionally,
the accessibility of these imaging methods is limited, their
widespread use is unnecessary, and such approaches
will increase diagnostic and treatment costs. However,
biochemical parameters and hemogram results are
laboratory measurements that are routinely evaluated in
almost every patient.

The grouping of different malignancies or cases with
different lymphoma types under the same category is
an important limitation of our study because the levels
of inflammatory markers may vary in different types of
cancer. Analyses specific to the type of cancer may be
useful in future studies. Lifestyle and behaviors (smoking,
alcohol consumption, physical activity) and the presence of
other chronic diseases may alter the levels of inflammatory
markers (23); however, these were not questioned,
representing another limitation. Additionally, the possible
influence of disease stage on the outcomes was not studied.
Studies to be carried out taking these parameters into
consideration will reinforce the accuracy of our results.
Due to the design of our study, it could not be determined
whether the increase in inflammation markers was the
cause or result of the pathology. Prospective studies can be
useful in this respect. The higher prevalence of males in the
other malignancies group may have affected the results;
however, the benign and lymphoma groups were similar
with regard to sex distribution.
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Conclusion

It was determined that ESR, which is one of the laboratory
measurements evaluated before FNAB, was an important
biomarker that could have a role in directing clinicians to
the diagnosis of lymphoma. Although ESR is non-specific,
which limits its use in asymptomatic patients, it may be
valuable in reducing repetitive invasive procedures among
symptomatic patients (weight loss, fever, night sweats,
etc.) who require cervical lymph node biopsy for diagnosis.
When ESR is detected above a certain level, it may be
feasible to prefer SEB directly (without FNAB analysis).
Conducting prospective studies specific to the type and
stage of lymphomas will be beneficial for the use of such
parameters in early diagnosis and could reduce the number
of invasive procedures. Additionally, it may be beneficial to
further ascertain the role of inflammatory markers in the
prediction of lymphoma prognosis and/or response to
treatment.
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Toplumda Yasayan Postmenopozal Osteoporotik Kadinlarda Sarkopeni

ve Denge
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Objective: Sarcopenia and osteoporosis share common risk factors and
biological pathways. In the present study, patients with postmenopausal
osteoporosis were screened for sarcopenia using the algorithm proposed
by the European Working Group on Sarcopenia in Older People
(EWGSOP) and balance impairment was investigated in sarcopenic
patients.

Method: Fifty three postmenopausal osteoporotic patients were evaluated
for sarcopenia as per the algorithm proposed by the EWGSOP. Among the
parameters included in the algorithm, gait speed was assessed using the
timed up&go test (TUG), Jamar hand dynamometer was used to measure
grip strength and calf circumference (an anthropometric method) was
used for the measurement of muscle mass. Balance was assessed using
the Berg balance scale and functional abilities using the TUG.

Results: Fifty three postmenopausal patients with osteoporosis with
a mean age of 65.48+912 years (range 47-84) were enrolled in the
study. Sixteen patients (30.2%) reported a fall within the previous year,
22 patients (41.5%) had a history of fracture and 17 patients (321%)
had maternal history of hip fracture. Sarcopenia was present in 8
(151%) patients. There was no significant difference between balance
measurements of sarcopenic and non-sarcopenic patients (p>0.05).
Only muscle mass showed a positive weak correlation and a significant
association with balance (r=0.28, p<0.05).

Conclusion: Despite low rate of balance impairment, most of our patients
had a history of fracture. Balance is not the only risk factor for falls in
postmenopausal patients. The use of anthropometry as a screening tool
and usage of more objective methods for definitive diagnosis provide
more accurate data for the measurement of muscle mass.

Keywords: Balance, osteoporosis, postmenopausal, sarcopenia

Amag: Sarkopeni ve osteoporoz, ortak risk faktorlerini ve biyolojik
yollari paylagir. Bu galismada postmenopozal osteoporozlu hastalar,
Avrupa Yaglilarda Sarkopeni Calisma Grubu (EWGSOP) tarafindan
onerilen algoritma kullanilarak sarkopeni agisindan tarandi ve sarkopenik
hastalarda denge bozuklugu arastirildi.

Yontem: Elli g postmenopozal osteoporotik hasta, EWGSOP tarafindan
onerilen algoritmaya gore sarkopeni agisindan degerlendirildi. Algoritmada
yer alan parametrelerden yuriime hizinin degerlendiriimesinde zamanli
kalk&yuru testi (ZKY), kavrama glicl 6lgliminde Jamar el dinamometresi
ve kas kutlesi olgimunde baldir gevresi (cm) kullanildi. Denge, Berg
denge o6lgegi ve fonksiyonel yeterlilik ZKY kullanilarak degerlendirildi.

Bulgular: Ortalama yasi 65,48+9,12 (47-84) yil olan 53 postmenopozal
osteoporoz hastasi galismaya alindi. On alti hasta (%30,2) bir onceki
yil iginde diisme bildirdi, 22 hastada (%41,5) kirik dykusu ve 17 hastada
(%32,1) annede kalga kirndr oykusu vardi. Sekiz (%15,1) hastada sarkopeni
saptandi. Sarkopenik ve sarkopenik olmayan hastalarin denge olgtimleri
arasinda anlamli bir fark bulunmadi (p>0,05). Sadece kas kitlesi denge
ile pozitif zayif bir korelasyon ve anlamli bir iliski gésterdi (r=0,28, p<0,05).

Sonug: Sarkopenik hastalarin orani gok dustk saptandi ve sarkopenik
hastalarda denge bozuklugu anlamli degildi. Sarkopeni taramasinda
kas kutlesinin dlgimu igin antropometrik dlgiimler yerine daha objektif
yontemlerin kullaniimasi, daha dogru veri saglayacaktir.

Anahtar kelimeler: Denge, osteoporoz, postmenopozal, sarkopeni
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Introduction

Osteoporosis is an important public health problem
concern due to aging of the global population (1). In the
recent FRACTURK study, the prevalence of osteoporosis
at the femoral neck in women over the age of 50 years was
reported to be 33.3% in Turkey (2).

Postural control is the natural ability to maintain the center
of gravity of an individual within the base of support (3).
Postural imbalance is common in older women with
osteoporosis, who also have an increased tendency to fall
(4,5).

Sarcopenia is characterized by progressive reduction in
muscle strength and fat-free mass with advancing age (6).
Although the negative effects of reduced muscle mass and
strength on function and autonomy in geriatric population
have been recognized, there have been no clear criteria
for the classification of sarcopenia until recently. Thus,
the European Working Group on Sarcopenia in Older
People (EWGSOP) was established to formulate a common
definition of sarcopenia (6). A recent systematic review
and meta-analysis showed that the EWGSOP classification
was associated with reduced physical function and high
mortality (7). The prevalence of sarcopenia in people living
in nursing home aged over 65 years in Turkey was reported
to be 29% (8).

Sarcopenia and osteoporosis share common risk factors
and biological pathways and are associated with physical
disability resulting in the loss of independence in advanced
age (9).

There is evidence to suggest that both muscle strength and
muscle mass arerelated to therisk of falls. However, alimited
number of studies are available on the association between
sarcopenia defined by the EWGSOP and osteoporosis and
balance impairment (10).

In the present study, patients with postmenopausal
osteoporosis were screened for sarcopenia using the
algorithm proposed by the EWGSOP. The timed up&go
(TUG) and calf circumference, which are easy to use and
uncostly parameters for clinic practice, were chosen
as parameters and tested for suitability, and balance
impairment was investigated in sarcopenic patients.

Materials and Methods

The study was conducted in 53 community-dwelling
older women with postmenopausal osteoporosis, who
presented to a tertiary care hospital’s physical medicine

and rehabilitation, osteoporosis outpatient clinic
between January and April 2019. Patients diagnosed
with secondary osteoporosis, patients with malignancy,
inflammatory joint disease, diabetes mellitus,
neuromuscular disorder, generalized cardiovascular
disease, and thyroid/parathyroid dysfunction, and
those using antiepileptics, steroids, anticoagulants and
antiandrogenic medications were excluded. Out of 70
patients, 10 were excluded from the study because of
inflammatory joint diseases, 5 because of inability to
walk, and 5 because of multiple comorbidities (diabetes
mellitus, thyroid disease, cardiovascular disease). And,
the study was conducted with 53 patients. This study was
performed inline with the principles of the Declaration of
Helsinki. Approval was granted by the Ethics Committee
of our university (decision no: 2018/0235) and the study
is registered in clinicaltrials.gov (NCT03832088). Patients
were evaluated for sarcopenia as per the algorithm
proposed by the EWGSOP after they gave written

informed consent (Figure 1).

Among the parameters included in the algorithm, gait speed
was assessed using the TUG, Jamar hand dynamometer was
used to measure grip strength, and calf circumference (an
anthropometric method) was used for the measurement of
muscle mass. These parameters were chosen because they
were easy to use, cheap and practical.

Measure gait

speed
1
| 1

>0.8m/s <0.8m/s
Measure grip — Measure

strength muscle mass

I_lﬁ l— l_;l
Normal Low Low Normal
" Sarcopenia No
sarcopenia pe sarcopenia

Figure 1. EWGSOP-suggested algorithm for findings of
sarcopenia case (6)

EWGSOP: European Working Group on Sarcopenia in Older
People
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TUG is commonly used in geriatrics clinics for assessing
functional mobility. TUG has been shown as a sensitive and
specific measurement assessing the risk of falling (11). Grip
strength is shown to be used as diagnostic component in
frailty (12) and sarcopenia (13).

Decreased calf circumference can reflect a decrease in
muscle mass with limited physical activity. Recently, calf
circumference measurement has been validated and
result of more than 33 cm for females and 34 cm for males
is considered as normal (14). Calf circumference was
measured with inelastic tape in standing position, at the
maximum circumference in the plane perpendicular to
the longitudinal line of the calf. Three measurements were
performed to obtain the average of three measurements.

Balance was assessed using the Berg balance scale (BBS),
a 14-item scale designed to measure balance of an older
adult in a clinical setting. Total score was 56. score of 41-56
indicated low fall risk, 21-40 indicated medium fall risk, and
0-20 indicated high fall risk. A cut-off score of 45/56 was
supported for independent safe ambulation (15).

Other clinical parameters, including age, body mass index
(BMI), 25-hydroxy-vitamin D level, menopausal age,
history of falls within the previous year, history of fracture
and maternal history of hip fracture, were also evaluated.

Statistical Analysis

All statistical analyses were performed using the SPSS
Statistics Version 25.0 software package (IBM, Chicago, IL).
Descriptive statistics were presented as mean + standard
deviation and minimum-maximum values for continuous
variables. Frequencies (number of cases) were provided
with their percentages for categorical variables. Pearson r
correlation analysis was used to test the level of correlation
between two continuous variables if normality assumptions
were met and Spearman rho correlation analysis if not. The
size of the effect was interpreted based on the Cohen’s
classification (1988), where a correlation -coefficient
between 0.10 and 0.29 indicated a weak association, a
correlation coefficient between 0.30 and 0.49 represented a
moderate association and a correlation coefficient between
0.50 and 1.0 represented a strong association. Since

normality assumptions were not met due to the number of
patients with or without sarcopenia, the Mann-Whitney U
test was used for continuous variables and chi-square test
for categorical variables when comparing the two groups.
For all analyses, the statistical significance was set at 0.05.

Results

A total of 53 postmenopausal patients with osteoporosis
with a mean age of 65.48+9.12 years (range 47-84) were
enrolled in the study. The mean menopausal age of the
patients was 49.09+5.57 years (range 32-57). Sixteen
patients (30.2%) reported a fall within the previous year.
Among 53 patients, 22 (41.5%) had a history of fracture and
17 (32.1%) had maternal history of hip fracture.

Patients had a mean BMI (n=50) of 26.97+5.06 kg/m?
(16.60-43.60). Based on BMI values, 1 (2%) patient was
lean, 18 (36%) patients had normal weight, 18 (36%) were
overweight, 11 (22%) had class I obesity and 2 (4%) had class
II obesity. Vitamin D status was determined and the average
vitamin D concentration was found to be 23.84+12.43 ng/
mL (6.60-56.80). According to their vitamin D status, 20
(41.7%) patients had vitamin D deficiency, 17 (35.4%) had
vitamin D insufficiency, and 11 (22.9%) had normal vitamin
D levels.

Sarcopenia screening was conducted using the algorithm
suggested by EWGSOP and patient assessment included the
measurements of 3 parameters. Gait speed was evaluated
with the TUG test, muscle strength with Jamar hand
dynamometer and muscle mass with the calf circumference
measurement. Thus, sarcopenia was present in 8 (15.1%)
patients and absent in 45 (84.9%) patients. The relationship
between sarcopenia and balance was investigated and
no significant difference was found between balance
measurements of sarcopenic and non-sarcopenic patients
(Table 1).

Additionally, correlations of balance with diagnostic
variables of sarcopenia (balance and gait speed, muscle
strength and muscle mass) were examined (Table 2).
Statistically, only muscle mass showed a positive weak
correlation and a significant association with balance.

Table 1. Summary of descriptive statistics for balance measurements and results of Mann-Whitney U test

Sarcopenia Balance

n Mean £ SD Minimum Maximum U p
Yes 8 51.50%+4.20 44,00 55.00 172.00 0.84
No 45 51.31+£4.70 39.00 56.00

SD: Standard deviation
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In order to examine whether sarcopenia was associated
with other clinical parameters, the difference in clinical
data between sarcopenic and non-sarcopenic patients was
analyzed using the Mann-Whitney U test for continuous
variables and the chi-square test for categorical variables.
Amongall continuousvariables, abetween-group difference
was observed only for BMI values. Non-sarcopenic patients
had significantly greater BMI values (27.75+4.98 kg/m?)
versus sarcopenic patients (22.89+3.71 kg/m?) (U=71.5,
p<0.05). No statistically significant differences were found
for other variables.

Correlations among the measures of diagnostic variables
of sarcopenia (balance and gait speed, muscle strength
and muscle mass) and other variables were also analyzed.
Table 3 presents the continuous variables and correlation
levels.

Whether there was any difference between sarcopenic
and non-sarcopenic patients in terms of diagnostic
variables of sarcopenia (balance and gait speed, muscle
strength and muscle mass) was analyzed by evaluating
the difference among respective values of the variables.
The results revealed that gait speed and muscle strength

values were not significantly different between sarcopenic
and non-sarcopenic patients but muscle mass values were
significantly greater in non-sarcopenic patients than in
sarcopenic patients (Table 4).

The correlation between the BBS scores and 10-year risk
of a major fracture or hip fracture was investigated using
the Spearman rho coefficients of correlation. The findings
showed that BBS scores were not correlated with 10-year
risk of a major fracture or 10-year risk of a hip fracture. In
addition, the relationship of balance with other clinical
data of patients was examined and a moderate negative
correlation was found between age and balance (n=52,
rho=-0.39, p<0.01).

Discussion

Sarcopenia is a syndrome characterized by generalized
progressive loss of muscle mass and muscle strength that is
associated with consequences like physical disability, poor
quality of life, and death (13). Sarcopenia occurs with the
interaction of many factors. In addition to aging, female
gender, muscle development in younger ages and basal
muscle mass, nutritional disorders, physical inactivity,

Table 2. Spearman rho correlations among balance, gait speed, muscle strength and muscle mass

Variables Balance Gait speed Muscle strength Muscle mass
Balance 1.00 -019 -0.04 0.28*

Gait speed - 1.00 0.06 -0.24

Muscle strength - - 1.00 0.09

Muscle mass - - - 1.00

*p<0.05

Table 3. Spearman rho correlations among diagnostic variables of sarcopenia and other variables

Age Menopausal age BMI L1-4 L2-4

(n=52) (n=46) (n=50) (n=52) (n=52)
Gait speed 0.35* -0.29* 0.02 -0.22 -019
Muscle 0.07 0.07 0.74** 0.36** 0.31*
Mass muscle strength -0.40%* 0.275 -0.01 -015 -0.20

*p<0.05, *p<0.0, BMI: Body mass index

Table 4. Results of Mann-Whitney U test based on sarcopenia

Variables Sarcopenia n Mean + SD Minimum Maximum p
) Yes 8 9.59+2.21 6.26 12.83 0.98

Gait speed

No 45 9.72%+2.20 4.75 16.65

Yes 8 30.13%+1.46 27.00 31.00 <0.001
Muscle mass

No 45 36.63+3.05 32.00 46.00

Yes 8 30.63%+11.48 45,00 30.63 0.74
Muscle strength

No 45 33.29%+13.55 5.00 80.00

SD: Standard deviation
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vitamin D deficiency, and comorbid chronic diseases
play a role in the development of sarcopenia. In 2017, the
prevalence of sarcopenia in the age group of 60-69 years in
Turkey was found to be 15.4% (16). The rate of sarcopenia
in our study was consistent with these data.

A vicious circle begins in elderly individuals, contributing
to sarcopenia and osteoporosis. This vicious cycle begins
with a decrease in physical performance and loss of
balance, continues with the fear of falling and consequently
avoiding physical activity, resulting in a further increase
in osteoporosis and sarcopenia (17). A recent study has
reported that the incidence of sarcopenia and osteoporosis
is very high, and osteoporosis treatment is shown to
gain favor not only for osteoporosis itself but also for the
sarcopenia clinic (18).

The musculoskeletal system has an important contribution
to the maintenance of balance. Muscle weakness is one of
the major factors for the loss of balance, so the maintenance
of balance becomes challenging in sarcopenia. Although it
is not known whether it is a cause or effect in osteoporosis,
the relationship between decreased muscle strength and
bone mineral density has been shown (19). Although no
significant relationship between muscle strength and BMD
was detected in our study, a correlation between lumbar
BMD and muscle mass was found.

Several studies have reported impaired postural balance
in osteoporotic and sarcopenic patients (19-22). However,
there are other studies demonstrating otherwise (23,24).
Balance impairment was found at a rate of 1.9% in our study
sample. However, although BBS scores yielded this rate of
balance impairment, 30.2% of our patients had a history
of fall within the previous year and 41.5% had a history of
fracture. Many intrinsic and extrinsic factors contribute to
the increased risk of falls. Risk factors accumulate with age
and also, aging is an independent risk factor for falls. The
increased risk of falls among our patients may be explained
by other risk factors.

Balance was investigated using the BBS in our study and the
BBS was not found to effectively predict the risk of falls or
fracture. It can be considered that the threshold BBS scores
may not be applicable for Turkish population.

A recent study has showed that task items in BBS are not
challenging to discriminate less severe balance disorders
and are less useful for detecting balance and falling risk
in community dwelling older adults (25). Schaubert and
Bohannon (25) also examined the BBS and showed that
most of the items were considered as easy to perform by
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geriatric population since they obtained high scores. Only
a few items, such as putting one foot in front of the other
and standing on one foot, caused some difficulties for older
subjects and this is consistent with our findings.

Participants’ 25-hydroxy-vitamin D levels were measured
during winter. Participants were selected from the
patients who came to the outpatient clinic for annual
postmenopausal osteoporosis follow-up. Last controls of
the patients were 1 year ago and therefore, most of them
did not take vitamin D supplements for a long time. This
may be one of the reasons for the high rate of vitamin D
insufficiency and deficiency (58.3% in total).

Grip strength was reduced in 94.1% of our patients but
despite this high rate of diminished muscle strength,
sarcopenia was present at a relatively low rate (15.1%).

Anthropometric measurements offer convenience and
cost-effectiveness, and provide fast results but their
reproducibilityislow. While calf circumference wasreported
to be correlated with muscle mass in the literature (26,27),
fat deposits and loss of skin elasticity in the elderly due to
aging make it difficult to obtain accurate measurements.
Since the average BMI value was high in our sample, the
mean calf circumference values were also high. The reason
for the low number of patients with sarcopenia detected
by the sarcopenia screening algorithm in our study was
resulted from high muscle mass values of the patients. This
might have affected our findings.

Study Limitations

Thesamplesize of ourstudywasrelatively small. Studieswith
a higher number of patients may yield significant results.
The study was carried out in a single center and the results
cannotbe generalized. Although the diagnosis of sarcopenia
by anthropometric measurement is not recommended, it
may serve as a screening tool. Calf circumference was used
as an anthropometric measurement in our study. However,
it should be considered that the calf circumference is high
in obese patients and may cause false results. It is also
recommended to include non-osteoporotic sarcopenic
patients as a group in future studies.

Conclusion

The rate of sarcopenia in our sample was very low and
balance disorder was not significant in sarcopenic patients.
We believe that for the purpose of sarcopenia assessment,
calf circumference may be useful in measuring muscle mass
as a screening criterion. Bioelectric impedance analysis
or dual energy X-ray absorptiometry should be used for
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definitive diagnosis as they provide more accurate data for
the measurement of muscle mass.
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Twin reversed arterial perfusion (TRAP) sequence is a rare condition
of monochorionic twin pregnancy. It has an incidence of 1:35.000
pregnancies and constitutes 1% all monochorionic pregnancies. The
etiopathogenetic mechanisms are not well defined. There is co-existence
of a normal pump twin and an acardiac recipient twin. A 22-year-old
nulliparous woman was referred with TRAP sequence. The prognosis in
TRAP sequence is lethal for acardiac twin and the fetal mortality of the
pump twin is very high due to the cardiac failure. The obstetrician should
be aware of TRAP-sequence in twin/multiple pregnancies.

Keywords: Monochorionic twin pregnancy, prenatal diagnosis,
sequence, twin reversed arterial perfusion (trap)

Twin reversed arterial perfusion (TRAP) sekansi monokoryonik ikiz
gebeliklerde nadir gorllen bir durumdur. Gorulme insidansi 1:35,000
olup, tim monokoryonik gebeliklerin yaklasik %1inde gorulebilir.
Etiyopatogenetik mekanizmasi tam olarak bilinmemektedir. Normal
bir donor ikiz ve bir akardiyak alici ikiz birlikte bulunmaktadir. Olgu
sunumumuzda 22 yasinda, nullipar 23. gestasyonel haftada ultrasonografik
olarak tani konulan TRAP sekansini rapor ettik. TRAP sekansi prognozu
akardiyak ikiz igin 6limcul olup, dondr ikizde de konjestif kalp yetmezligi
gelismesi durumunda mortalite oldukga ylksektir. Kadin hastaliklari ve
dogum uzmanlari ikiz/cogul gebeliklerde TRAP sekansina kars! dikkatli
olmalidr.

Anahtar kelimeler: Gebelik, monokoryonik ikiz, prenatal tani, sequence,
twin reversed arterial perfusion (trap)

Introduction

Twin reversed arterial perfusion (TRAP) sequence is a rare
condition of monochorionic twin pregnancy. It has an
incidence of 1:35.000 pregnancies and constitutes 1% all
monochorionic pregnancies (1-3). There is co-existence of
a normal pump twin and an acardiac recipient twin. The
blood flows via an arterioarterial anastomosis from an
umbilical artery of a pump twin into the umbilical artery
of an acardiac twin and returns through a venovenous
anastomosis to the pump twin. The poorly oxygenated
blood from the healthy twin enters the other twin

abdominally and principally perfuses the lower extremities
and the body, subsequently lower concentrations of oxygen
reaching the superior body parts. The upper half of the
body of an acardiac twin is extremely poorly developed and
sometimes not developed at all. The pump twin suffers from
high output cardiac failure; therefore, it may present with
cardiomegaly, ascites, pleural effusion, polyhydramnios,
and skin edema (4).

The prognosis in TRAP syndromes is lethal for acardiac
twin and the mortality rate for the pump twin is very high
(50-75%) due to congestive heart failure (5,6).
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Case Report

A 22-year-old nulliparous woman was referred to our
perinatology unit at the 23" week of gestation with TRAP
sequence. Amniotic fluid sampling was performed at the
21stweek of gestation, revealing a normal 46, XX karyotype.
Ultrasonographic examination showed a monochorionic
monoamniotic twin pregnancy. The recipient twin
demonstrated well- developed lower limbs, partially
developed lumbar and thoracic spine, absent cervical spine,
under-developed abdominal and chest organs (Figure
1). The heart, head and upper limbs were absent. The
recipient twin was retrogradely perfused by a normal pump
twin without the signs of cardiac compromise. She had a
dyspnea due to the polyhydramnios, the measurement of
four quadrants was calculated as 30 cm. Pelvic examination
revealed a cervix 40% effaced and 0.5 cm dilated and she
had uterine contractions. Tocolytic treatment was begun
immediately and therapeutic amniocentesis was performed
to reduce the amniotic volume and to avoid premature
labor. The patient underwent corticosteroid therapy for
fetal lung maturation. Fetal MR imaging and subsequent
minimal invasive operative interventions were offered as
alternative options, but the patient refused. However, at
the 26" week of gestation, cardiomegaly, ascites and pleural
effusion were demonstrated in pump twin. Therefore,
a cesarean section was performed. The acardiac twin
weighed 940 g and its gender was not clear (Figure 2). The
pump twin weighed 850 g, was of female gender and was

Figure 1. Ultrasonographically abdominal plane of
acardiac fetus

admitted to the neonatal intensive care unit with Apgar
scores 4 and 7 at 1*t and 5" min, respectively.

The histopathologic examination of the acardiac twin
revealed total absence of cranial structures, cervical spines,
heart, lungs, liver, gall bladder, stomach, and upper limbs.
The fetus had bilateral kidneys and surrenal glands, edema
of the skin, the intestine segments in omphalocele sac and
lower extremities with four fingers each. The umbilical
cord had two vessels. The acardiac twin was classified as
holocardius (if the heart is totally absent) and acephalus (if
the head is totally absent) with respect to the abnormalities
(4,6). The pump twin is still alive at neonatal intensive care
unit.

Discussion

The prenatal diagnosis of a complicated monochorionic
multiple pregnancy and in such a case as we presented,
a so-called TRAP-sequence during ultrasonographic
examination is feasible and can be easily established
during the first or second- trimester-screening (7,8).
The etiopathogenetic mechanisms are not well defined.
Although one twin is completely normal in terms of
fetal anatomy, cardiomegaly and hydrops may develop
secondary to cardiac overload in advanced stages. The
acardiac twin most often has an underdeveloped head and
upper part of body, and impressive edema involving mostly
the upper body (9). An acardiac twin may be detected
ultrasonographically by noticing fetal movement without

Figure 2. Macroscopic view of the acardiac fetus
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a heartbeat. Doppler examination shows pathognomonic
flow-pattern in terms of reversed arterial perfusion from
the pumping twin towards the recipient twin. Generally,
reversed arterial blood supply enters the acardiac twin via a
single umbilical artery. The umbilical vessels drain usually
in hypogastric or superior mesenteric artery (7,10).

In our case, there was no chromosomal and congenital
anomaly. However, about one-third of the cases were
reported to have an abnormal karyotype in literature (7). In
addition, congenital anomalies are present in about 9% of
pump twins. Potential risk of the pumpingfetusis congestive
cardiac failure developing due to the increased cardiac
output. This high cardiac output also increases perfusion
of the fetal kidneys, resulting in the overproduction of fetal
urine and subsequent polyhydramnios. Preterm labor or
premature rupture of membranes in TRAP-sequences may
occurdueto polyhydramnios. Treatment modalitiesinclude
a broad spectrum of possible strategies, depending on the
situation of the pumping twin. Therapeutic amniocentesis
may reduce the amniotic volume to avoid premature labor.
Conservative management includes different tocolytic
approaches and digitalis- treatment to support the cardiac
performance of the pump twin. The aim of the operative
interventions is to separate the two blood-circuits of twins
(7,10-15).
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Conjoined twins are a rare outcome of a monoamniotic and monochorionic
gestation. We present a case of cephalothoracoomphalopagus conjoined
twin diagnosed by prenatal ultrasonographic examination. A 26-year-
old gravida 2, para 1 woman was referred to our perinatology unit for
evaluation because of suspected conjoined twins at 24 weeks of
gestation. Her medical history was unremarkable. There was no family
history of genetic abnormalities. The diagnosis of conjoined twins was
confirmed by prenatal ultrasonographic examination. Conjoined twins
occur when two identical individuals are joined by part of their anatomy
and share their vital one or more organs. The incidence of conjoined twins
ranges from 1:50,000 to 1:250,000 live births. We present a case of male
cephalothoracoomphalopagus conjoined twin, which is extremely rare
type of conjoined twins. A prenatal diagnosis of shared organs dictates
pregnacy termination or possible surgical separation strategies.

Keywords: Conjoined, prenatal, prenatal diagnosis, twins,

ultrasonography

Nadir gorllen yapisik ikizler monoamniyotik ve monokoryonik gebelik
sonucu olusur. Biz prenetal ultrasonografik muayene ile tani konulan
sefalotorakoomfoloselli yapisik ikiz olgusunu sunuyoruz. Yirmi alti yaginda,
gravida 2, parite 1 kadin hasta, 24 haftalik supheli yapisik ikiz tanisiyla
bizim perinatoloji Unitesine sevk edilmisti. Genetik anamoli agisindan
aile Oykusu yoktu. Yapisik ikiz tanisi prenatal ultrasonografik muayene ile
onayland. Yapisik ikizler ayni iki bireyin anatomik boltimlerinin birlegmesi
ile ve bir veya daha ¢ok vital organlarinin paylasilmasi ile olusur. Yapisik
ikiz insidansi her canli dogumda 1:50.000'den 1:250.000'e kadar degisir.
Biz yapisik ikizlerin nadir bir tlrl olan erkek sefalotorakoomfoloselli
yapisik ikiz olgusunu sunduk. Paylasilan organlarin prenatal tanisi gebelik
terminasyonunun kabul ettirilmesi veya cerrahi seperasyon yontemleri ile
konulur.

Anahtar kelimeler: Bitisik, ikizler, prenatal, prenatal tani, ultrasonografi

Introduction

Conjoined twin is a very rare condition and its incidence
varies from 1/50,000 to 1/250,000 per live birth. It is
also possible to be seen in 1% of monozygotic twins
(1). Although antenatal diagnosis is very difficult, it
is very important. In this case report, we presented

a case of conjoined twins with a rare diagnosis of
cephalothoracoomphalopagus.

Case Report

A 26-year-old female patient with gravida 2 and parity 1
was referred to the perinatology unit of our clinic with
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the suspicion of twin anomaly at 24 weeks. There was
no feature in the patient’s history. There was no family
history for genetic anomaly. In prenatal ultrasonographic
examination, monochorionic monoamniotic twin
pregnancy with 4 upper extremities, 4 lower extremities, 2
hearts, 2kidneys, 2 lungs, single cerebrum, single head and
single umblical cord was observed. Conjoined twins were
diagnosed ultrasonographically. Termination was offered
to the patient, but she refused. When the patient was 25
weeks old, she applied to our clinic with the complaint
of water leakage. Active water discharge was observed in
her vaginal examination. Spontaneous vaginal delivery
occurred when the patient was 25 weeks and 1 day old.
Conjoined twin ex fetuses were observed in male genders
with attached head and thorax regions. His macroscopic
examination supported the prenatal ultrasonographic
data (Figure 1). Pathological examination result was
reported as conjoined twins in male gender with anal
atresia with single cerebrum, mouth, pituitary, umbilical
cord, esophagus, larynx, stomach, intestine and pancreas,
3 adrenal glands, 2 kidneys, 2 hearts, 2 lungs, adhered to

each other from the head and thorax parts.

Figure 1. Macroscopic image of cephalothoracoomphalopagus
twin
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Discussion

Conjoined twin is a very rare form of monozygotic
twins. This is seen in monochorionic monoamniotic
pregnancies. It occurs as a result of incomplete separation
of a single fertilized ovum between the 15" and 17®
gestational days (1,2). It is generally seen in female
fetuses. Births of conjoined twins are very traumatic;
these fetuses are usually premature. However, 60% of
them are born alive and die in a very short time after birth
(2). It is named according to the conjoined body areas.
Cephalothoracoomphalopagus is the rarest type (3).
Although prenatal diagnosisis very difficult, the possibility
of conjoined twins should be considered in twin fetuses
that cannot be well visualized in a single gestational sac
in ultrasonographic examination (4). In such a situation,
the diagnosis should be supported by fetal magnetic
resonance imaging (MRI) (Figure 2). Diagnosis by
ultrasonography and MRI in the early gestational week is
important in making early termination decision with the
approval of the family.

Kesit: 3 mm
Dist: 3,4 mm
TR: 1493
TE: 80
AC:1

C: 86995,0, W: 1512
C=86995,0, W=151224,0
z

Coil: SENSE-XL-Torso
Pos: HFS

Series: 601

Image no: 19

Toplam 25 gérintaden 7

Figure 2. MR image of cephalothoracoomphalopagus
twin

MR: Magnetic resonance
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In meningomyelocele (MMC) cases, postnatal sac repair and repairment
of overlying tissue defect in early period is a challenging surgical
process. Infection control, hemodynamic follow-up and selection of
the appropriate reconstruction technique are important. Repairment of
thoracolumbar huge defects is extremely difficult due to the anomalies
of adjacent bony and soft tissues. The aim of the study is to report the
method of repairment of the thoracolumbar huge defect in a patient with
a large MMC and also to review the options of repairment of such defects
and to provide a common surgical discipline. A term newborn with a
mainly thoracic large MMC, 10x15 c¢cm in size, was operated on the 5%
postpartum day. After the excision of MMC and repairment of neural tube,
operation was performed for the closure of skin defect. Tissue defect was
reconstructed with a Z advancement-rotation flap. There were no early or
late complications after the operation. We concluded that the repairment
of the defects with flaps after giant MMC excisions in a single-session
reduces the morbidity.

Keywords: Flap, meningomyelocele, reconstruction

Meningomyelosel (MMC) olgularinda postnatal kese onarimi ve
Ustteki doku defektinin erken donemde tamiri zorlu bir cerrahi iglemdir.
Enfeksiyon kontrolli, hemodinamik takip ve uygun rekonstriksiyon
tekniginin segimi onemlidir. Torakolomber buytk defektlerin onarimi,
bitisik kemik ve yumusak doku anomalileri nedeniyle son derece
zordur. Galismanin amaci, MMC'si blyUk olan bir hastada torakolomber
dev defektin onarim yontemini bildirmek, bu tlr defektlerin onarim
segeneklerini gozden gegirmek ve ortak bir cerrahi disiplin saglamaktir.
Postpartum 5. glinde agirlikli olarak torasik, 10x15 cm boyutlarinda genis
MMC'li term yenidogan, once MMC'nin eksizyonu ve noral tip onarimi
ardindan deri defekti kapatiimasi igcin ameliyat edildi. Doku defekti flep
ile onarildi. Operasyon sonrasi erken veya geg¢ komplikasyon olmadi. Tek
seansta dev MMC eksizyonlari sonrasi defektlerin fleplerle onariimasinin
morbiditeyi azalttigi sonucuna vardik.

Anahtar kelimeler: Flap, meningomyelosel, rekonstriksiyon

Introduction

Meningomyelocele (MMC) has the priority, among the
most severe and complex congenital anomalies compatible
with life among the congenital defects involving the spine
observed in neurosurgery practice. MMC is herniated
from a bone and skin defect, including the spinal cord,
nerve roots and meningeal structures. It is a neural tube

defect characterized by a completely open (myelochisis) or
sac-like lesion. Patients often have motor and sensory
defects in the lower extremities, urinary bladder and anal
sphincter (1,2). Generally, the relevant segment and nerve
roots below it are non-functional.

Prognosis is related to the level of the lesion. Functional
prognosis worsens as it rises to higher levels, sphincter
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dysfunction associated with different levels of motor
loss (L1-S1-roots) may be observed (S2-S4 roots). Mostly
paraplegia is present in lesions between T10 and L4 levels,
and ambulation of the patient is generally not possible (3).

Healthy repair of the meninges and the tissue defect on
it prevents serious complications, especially meningitis,
reduces the risk of developing an epidermoid/dermoid
tumor, which is a kind of embryological residual tumor,
and ensures maximum preservation of current sensory and
motor functions.

Reconstruction of the defect after the excision of large
MMC s is challenging and the viability of flaps is difficult
due to the lying position of the children. In patients who are
mostly newborns, repair of the meningeal membranes that
are resistant to infections and trauma is valuable for the
healthy growth of the patient as possible. Also, the fact that
most of the cases are in the neonatal period brings some
surgical risks along with itself. Closing the defect as soon
as possible and in a single session, keeping the bleeding as
minimal as possible by tightly control, and completing the
surgery with the principle of maximum respect to the tissue
reduce the morbidity and mortality.

In this study, we aimed to present the method of repairment
of the thoracolumbar huge defect in a patient with large
MMC whose primary closure was not possible and also
to review the options of appropriate flap selection for
repairment of such defects and to provide a common
surgical discipline.

Case Report

On the 5" postpartum day after pregnancy without follow-
up, the baby girl was in a prone position due to the giant
mass localized in the mainly thoracic region (Figure 1).
There was no family history. The mass was covered with a
thin epithelium layer and followed by wet dressing. There
was excessive cerebrospinal fluid (CSF) leak. Care was taken
to keep the dressing moist with sterile saline for several
hours during preoperative follow-up. In the neurological
examination of the patient, both lower extremities were
plegic. Head circumference was 37 cm, at the 97" percentile.

Magnetic resonance imaging revealed that the vertebral
canal was open, the sac was connected to the subarachnoid
distance, and there were nerve fibers in it. Hydrocephalus
and Chiari type 2 malformation were detected as additional
anomalies. The patient, who was diagnosed with MMC,
was operated for the excision of the sac and repair of the
defect to be formed. Informed consent was obtained from

the family of the patient. The patient, whose intubation
was performed in the lateral position by anesthesia, was
placed in the prone position and surgery was started to be
performed. During the entire surgery, care was taken to
ensure that the patient was normothermic, and the fluid-
electrolyte balance was preserved.

The existing sac was opened in a controlled manner and
contents of it were revealed. The area around the sac was
freed starting from the superior side of the sac with an
incision at the border of the healthy skin around the sac,
which was made in a way to preserve the healthy skin tissue
where the sac met the lumbar skin, but also not to leave
the primitive MMC sac in the area. The excised tissues
with primitive epithelium residue were sent to pathology.
Then, anatomical tissue definition was made in the skin-
subcutaneous distance. It was observed that the cord was
in a sheet shaped in the placode. It was tracked that there
were neural elements attached to the skin in the sac. The
sac was excised, preserving the nerve fibers located on the
wall and adjacent to the inner surface. Neural placode was
turned into a tube by pia-pial sutures.

The dural tissues were dissected from the base of the sac
and primarily sutured by making a tube around the neural
tissue. After that, it was ensured that there was no CSF leak
by applying positive pressure.

7

Figure 1. Preoperative view of a giant thoracic mass
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The repairment of huge soft tissue defect was planned by
staining and covering. Flaps were elevated by drawing Z
plasty with round angles that centered 90 degrees, one of
the midlines of the defect rotated superiorly and the other
one inferiorly, by measuring the defect diameter (Figure
2). The lower part of latissimus dorsi muscle was turned
as a strip and brought closer to the midline. Donor areas
were closed primarily in the lateral areas without stretching
(Figure 3). There was no need for drains (4).

In the postoperative period, no dehiscence, necrosis or
seroma developed at the wound side. On the postoperative
10* day, sutures were extruded (Figure 4).

Discussion

Spinal dysraphism is the most important cause of major
disabilities in childhood and adulthood (3). MMC is a very
serious type of spinal dysraphism and it is well known in
neurosurgical and neonatology practice. Its incidence is 1-2
per 1.000 births (5).

Although the anomaly can be located along with the
vertebral canal (3), thoracolumbar and lumbosacral
localization are the most common regions.

In MMC, the vertebral canal remains open, the meninges
protrude out of the skin, and there is a cystic mass
associated with the subarachnoid space that is lined with

Figure 2. The sac was closed and flap drawings were made
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epithelium and filled with CSE In these masses located in
the midline, vertebral canal opening and overlying skin
defects are observed.

Figure 4. The defect area healed smoothly in the late
postoperative period
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Hydrocephalus is present in most (85%) of MMC cases. A
rapid increase in existing hydrocephalus can be observed,
especially with the closure of the defect. The newborn
should be followed closely with daily fontanel and head
circumference monitoring. It should be monitored at the
appropriate time for planning shunt surgery.

Prone lying position is recommended for healthy children,
especially for the prevention of reflux during infancy
process. Newborns with MMC have to lie in this position

anyway.

They should be placed in the prone position and neural
tissues should be protected from trauma and external
factors. Surgery should be planned as soon as the newborn
is vitally stable -within the first few days if possible-
especially since they tend to become infected rapidly. The
ideal surgical approach is to close the defect within the
first 24 hours. Motor examination of the newborn should
be evaluated in detail and sphincter functions should
be checked. Since orthopedic, urological and cardiac
problems may accompany frequently, a multidisciplinary
approach should be kept in mind and consultation should
be planned if necessary.

The surgical procedure routinely used in MMC practice
is primarily to create the neural tube that has not formed
yet (6). The surgical procedure performed for this purpose
has some key points. The first of them is the completion of
removal of the zona epitheliosa layer. It is very important to
remove the zona epitheliosa completely in order to prevent
future epidermoid cysts. The liberated neural tube should
not be closed too tightly in order to prevent the tense spinal
cord problem in the future. The second important point
is to close the dura, which is the next step after the neural
tube is created (6-8). The dura must both coils the neural
tube and allows CSF circulation within it. The dura must
be dissected from its adhesions in the fascia and must be
closed in a watertight fashion.

After closing the dura, the fascia should be closed in
accordance with the subcutaneous and skin anatomy.
Fascia is very weak, especially in cases with large defects,
and may not be fully closed. At this stage, blunt and careful
dissections should be preferred over sharp dissections and
finger dissection. Bilateral ventral skin dissection towards
the abdomen should always be kept in mind to cover small
defects, but if there is a need for flap, the surrounding tissue
should never be touched for the purpose of forwarding.
During the reconstruction phase, the overly tight covering
of the layers and their being forced to combine causes

necrosis, necessitating a possible secondary surgery, and
additional problems come into play by extending the
hospitalization period. Therefore, in surgical procedures
where the size of the defect is calculated in away that cannot
be easily covered with the surrounding soft tissue, the flap
must be designed and drawn before the sac repair and the
flap drawing should not be exceeded and the surrounding
tissue should be protected.

Healthy repair of meninges and overlying tissue defects
in patients prevents serious complications, especially
meningitis, and provides maximum protection of sensory
and motor functions (3). For reconstruction purposes,
primary suturing, skin grafts, Z plasty, tissue expander
applications, rotation and advancement flaps, composite
muscle-skin flaps, perforator flaps and free flaps can be
used. While some of these are in one session, some cannot
be completed in one session.

Primary repair can be preferred only in cases where the
defect diameter is less than 5 cm, without creating tension
in the suture lines (1). In cases where the defect is larger, it
is not possible to repair the defect with primary suturing.
At that stage, Z plasty incisions can be made to extend the
tissue edges. Skin grafting may give us a temporary solution
during the child’s growth phase. Closing a full-thickness
defect with only skin causes defects in the compression
areas and CSF leakage again according to the position of
the decupit. The early or late ulcer opening, even if the
graft is adhered, infection development and susceptibility
to traumas of skin grafting applications primarily suggest
that these types of defects should be repaired with flap.
Local skin flaps can provide repairment opportunities close
to the desired purposes, as the defect will remain small
in small sacs. Single or bilateral skin advancement flaps,
bipediculated skin flaps, Limberg flaps and rotation flaps
can be selected for the repair of the defect that occurs after
large sac excisions. Prolonged operation time, excessive
blood loss, and the risk of loss, even if partial, can be
considered as disadvantages (1,2). However, flap instead
of direct repair, at least, reduces the chance of dehiscence
after stretching due to the lying position (9,10). Limberg
flap, which is the first choice among local skin flaps, is
often advantageous in the use of such defects. The biggest
advantage of this type of flaps, which are made with the
principle of 120 degrees and 60 degrees, is that there is
no need for muscle use, and that the operation time and
the amount of bleeding are less. However, when there is a
partial or full thickness necrosis, a muscle skin flap should
be planned (8,9). Muscle flap removal should be among
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the last options, as there are patients who cannot use their
lower extremities in adulthood and need trunk muscles
for trunk posture (11,12). Since this situation is directly
related to the defect diameter, flap design should be made
with appropriate drawings. At the stage of muscle inclusion
into the flap, M. latissimus dorsi or M. gluteus maximus
can be selected according to the location of the defect
(13). Whether one or both muscles will be included in the
flap in a split shape depends on the location of the defect.
Specifically, different flap options have been introduced.
In thoracodorsal flaps, the inclusion of M. latissimus dorsi
in the flap ensures safe closure of the defect and offers the
option of additional skin graft to the muscle flap in the
closure of large defects.

Although graft and flap options are used, dermal tissue
equivalents are another alternative and combined with
simultaneous skin graft in children who do not have
sufficient tissue support or develop fistula (12).

Flap selection in MMC defects also varies according to the
location of the defect. While fasciocutaneous flaps are agood
choice for defects at all levels, several flaps can be designed
at the same time depending on the size of the defect. After
giant MMC excisions, if the defect exceeds approximately
60% of the thoracic region, as in this case, treatment options
are limited (14). The latissimus dorsi muscle in the upper-
level settlers and the gluteus maximus muscle in the lumbar
local ones can be included in flaps (15). Bottom located
defects are more suitable for perforator flaps. In our case, the
bilateral latissimus dorsi muscle flap was chosen to support
the midline while the drawings were made according to the
ZAR flap drawings and the flaps were elevated (4). Limberg
flaps were not preferred due to the fact that 60/120 degree
drawings might result in necrosis even in partial in such
large defects. Since the patient was going to undergo shunt
operation in the urgent period, a single-session operation
was directed. Tissue expanding application was not the
appropriate choice for this patient, as it had two sessions,
required a long period of inflation, and could be exposed
at times (16). With ZAR flaps, it was observed that the full
layer of subcutaneous and skin tissue covering the midline
muscle provided a complete compression-resistant tissue
integrity. The second advantage of this technique was that
there was no need for skin grafts for donor sites, so donor
site morbidity was low.

Making perforator flaps requires experience linked to the
learning curve. In young children, the chances of success
are reduced due to the narrow calibration of the perforator
vessels (17). The perforator flap options recommended
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for lumbar MMC defects are wider. Whittemore et al. (17)
described a superior gluteal artery-based perforator flap. It
may be preferred in smaller defects and defects close to the
sacrum.

Conclusion

The diameter and location of the defect are important in
the reconstruction of thoracic MMC defects. In the closure
of very large defects, one session should be planned as
early as possible, in a way to keep the operation time short,
and in lying position in childhood and the trunk posture
in adulthood. In addition, the fact that the selected flap
contains muscle tissue reduces the chance of fistula by
covering the dural repair area more properly.
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Septic arthritis is a rare health issue during neonatal period. It should
be remembered that the treatment of this disease can lead to serious
problems in the long term when it is late. In this series of cases, we
presented arthrotomy and washing procedures in three neonatal patients
with septic arthritis. We evaluated the pros and cons of the procedure
and we compared it to non-surgical treatment methods. We have
concluded that the washing procedure can be more effective than non-
surgical methods.

Keywords: Arthritis, arthrotomy, neonate

Septik artrit, yenidogan doneminde nadir gorilen bir hastaliktir. Bu
hastaligin tedavide ge¢ kalindiginda uzun vadede ciddi problemlere
yol agabilecegi unutulmamalidir. Bu olgu serisinde septik artrit tanili lg
yenidogan hastamiza artrotomi ve yikama proseduriinin uygulamasini
sunduk. Prosedurl kar zarar agisindan degerlendirdik. Cerrahi olmayan
yontemlerle karsilastirdik. Eklem yikama prosedurinin cerrahi olmayan
yontemlerden daha etkili olabilecegini digtinmekteyiz.

Anahtar kelimeler: Artrit, artrotomi, yenidogan

Introduction

Septic arthritis (SA) is an important condition for the
neonates, which may cause permanent disability if left
untreated. It is more important for neonates because
early treatment may leave no complications but being late
in treatment may cause permanent effect by damaging
articular cartilage and causing osteonecrosis. Especially
when the joints are weight-bearing, the consequences can
be more catastrophic. Itis also challenging to diagnose SAin
neonates because the symptoms appear silently. If parents
recognize most common symptoms such as grimace, crying
and restlessness during diaper changing, they should apply
to a hospital early. Open surgical drainage is recommended
for bacterial arthritis of the hip in infants. Factors to be

considered before the procedure include the site and
extent of the joint involvement, duration of symptoms,
and the suspected organism (1). Based on clinical reports,
arthrotomy is the preferred procedure for bacterial arthritis
of the shoulder in infants (2). We presented a case series of
three neonates that had arthrotomy and surgical washout
therapy for the treatment of SA and we obtained consent
from the families of the cases.

Case Reports

Case 1

A 3.390-g male neonate was born by cesarean delivery, at 39
weeks of gestation to a 28-year-old gravida 3 mother. The
neonate was seen in the delivery room, and given to the
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mother after a full physical examination was performed. On
follow-up, respiratory distress was detected by the attending
physician, and the patient was admitted to neonatal
intensive care unit (NICU). On the 2"¢ day of the admission,
C-reactive protein (CRP) level was significantly increased
to 84 mg/dL. On the sixth day, a limited range of motion
and 2x2 centimeters sized swelling on the front medial side
of the right elbow was detected. In the control laboratory
analysis, CRP and erythrocyte sedimentation rate (ESR)
were 42 mg/dL and 32 mm/h, respectively. Diagnostic
arthrotomy was performed and it showed no collection of
fluid in the joint space. Two days later, arthrocentesis was
performed and joint aspiration fluid showed no sign of
infection. After the patient completed his 14-day antibiotic
regimen for sepsis, follow-up X-ray images were taken and
they revealed callus formation (Figure 1, 2). Eventually,
the neonate was diagnosed with distal humeral epiphysis
separation fracture.

Figure 2. Radiograph at 3 weeks showing sufficient callus
formation

Case 2

A 3.450-g female neonate was born by vaginal delivery
at 40 weeks of gestation to a 32-year-old gravida 4
mother. On the postnatal 10" day, she was admitted
to the hospital for crying during diaper changing and
her mother realized a decrease in right leg movements.
Physical examination revealed that the newborn was
grimacing during the right hip joint movements. There
was no swelling or the redness of the joint. Laboratory
analysis revealed CRP and ESR values as 58 mg/dL and
28 mm/h, respectively. Diagnostic arthrotomy showed
a collection of fluid in the joint space and the joint was
irrigated. Arthrocentesis was performed and aspiration
fluid showed signs of infection. S. aureus was obtained
from the synovial culture specimen.

Case 3

A 3.350-g female neonate was born by vaginal delivery at
38 weeks of gestation to a 26-year-old gravida 2 mother.
On the postnatal 20" day, she was admitted to the hospital
for crying and restlessness. Physical examination revealed
crying and increased restlessness when she moved the left
hip joint. There was no swelling or redness by inspection.
Laboratory analysis revealed CRP and ESR values as 52
mg/dL and 45 mm/h, respectively. Diagnostic arthrotomy
showed a collection of fluid in the joint space and the joint
was irrigated. Arthrocentesis was performed and aspiration
fluid showed signs of infection. S. agalactia was obtained
from the the synovial culture and hemoculture specimen.

Discussion

SAisdifficult to diagnose in patients younger than 3 months;
even more difficult to diagnose in neonates because of the
paucity of signs and symptoms. There is a lack of research
guiding physicians as to which variables about irrigation
and debridement in the management of pediatric SA (3).

Neonatal infections are unique to several forms as they
are transmitted from mother to the fetus or newborn
infant by diverse modes and neonates are less capable of
responding to infection because of one or more immune
deficiencies. In the descriptive study of Sreenivas et al. (4),
29 neonates presenting to the department of orthopaedics
with acute SA were investigated. It was seen that the
mean age of presentation were 23.8 days in their study;,
and there was female predominance. In the same study,
it was also shown prematurity and anemia still appeared
to be important risk factors for neonatal SA (4). Hip and
knee joints are commonly affected in other studies (5,6).
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Female gender was predominant in our cases. The median
application time of the cases was determined as 8.6 days.
The joint regions identified in our cases were the elbow and
hip joints, respectively. However, none of our cases were
preterm newborns.

The goals of treatment include sterilization and
decompression of the joint space and removal of
inflammatory debris to relieve pain and prevent deformity
or functional sequel (7). Joint arthrotomy and washing
procedures were performed in our cases, and then the
treatment was continued with antibiotics. All cases were

followed closely in the NICU.

Medical treatment was administered for 21 days with the
recommended dose and dose range suitable for SA. The
results of the blood culture were asked daily to ensure
proper antibiotic selection. Due to the increase in CRP
and ESR levels in a case, osteomyelitis was suspected
and a magnetic resonance imaging (MRI) examination
was performed. According to MRI results, the patient
was diagnosed with osteomyelitis and the treatment
was planned to be extended to 9 weeks. All patients were
monitored closely during the treatment for ESR and acute
phase reactants.

Arthrotomy and the open washout therefore remain
the treatment of a choice to clear the microbial load
from the joint (8). Although drainage and antimicrobial
therapy are well-established cornerstones of therapy for
bacterial arthritis, there are little evidence for controlled
trials to guide decisions on the optimal procedure for
drainage or the choice, route, or duration of antimicrobial
therapy (8,9). All aspirated materials should be sent to the
laboratory and bacteriological examination. The presence
of bacteria confirms the diagnosis of osteoarthritis.
However, bacterial culture negative finding does not
exclude infection (10,11). S. aureus was obtained in
synovial culture in only one of the cases and S. agalactiae
was obtained in both of hemoculture and synovial cultures
in one of them.

For possible complications in the postoperative period,
8-week follow-ups were scheduled. Patients continued the
antibiotic treatment because of S. agalactia growth of both
cultures. The initial total treatment time was 6 weeks for
both babies. In the third case, total therapy was extended up
to 9 weeks because the patient was additionally diagnosed
with osteomyelitis. Hip dislocation as a procedure-related
complication was observed in one of the cases. Routine
use of open arthrotomy and washout therapy for SA in the
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newborn period should be evaluated for short and long
term complications with comprehensive studies. However,
this morality may be a suitable method of this period for the
treatment of SA.

Conclusion

We have evaluated that arthrotomy and washing treatment
can be applied in neonatal SA cases and complication rate
of the procedure is similar to that of non-surgical methods.
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