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AIMS AND SCOPE

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

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

The target population of the journal includes specialists in all fields of medicine, academicians and relevant health care professionals.
The istanbul Medical Journal is indexed in Web of Science-Emerging Sources Citation Index, TUBITAK ULAKBIM TR Index, EBSCO and GALE.

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

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

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

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

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

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

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

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

Editor: Tevfik Fikret CERMIK
Address: Clinic of Nuclear Medicine, Health Sciences University istanbul Training and Research Hospital, istanbul, Turkey
Fax: +90 (212) 530 80 55 E-mail: tevfik.cermik@sbu.edu.tr
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0 AUTHORS

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

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

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

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

All submissions are screened by a similarity detection software (iThenticate
by CrossCheck).

AV

In the event of alleged or suspected research misconduct, e.g., plagiarism,
citation manipulation, and data falsification/fabrication, the Editorial Board
will follow and act in accordance with COPE guidelines.

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

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

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

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

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

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

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

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

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

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



INSTRUCTIONS TO AUTHORS

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

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

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

MANUSCRIPT PREPARATION

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

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

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

* Copyright Transfer Form,

* Author Contributions Form, and

* ICMJE Potential Conflict of Interest Disclosure Form (should be filled in by
all contributing authors)

A-VI

during the initial submission. These forms are available for download at www.
istanbulmedicaljournal.org.

Preparation of the Manuscript

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

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

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

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

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

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

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

Manuscript Types

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

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

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

Editorial Comments: Editorial comments aim to provide a brief critical
commentary by reviewers with expertise or with high reputation in the topic
of the research article published in the journal. Authors are selected and
invited by the journal to provide such comments. Abstract, Keywords, and
Tables, Figures, Images, and other media are not included.



0 AUTHORS

Review Articles: Reviews prepared by authors who have extensive knowledge
on a particular field and whose scientific background has been translated into
a high volume of publications with a high citation potential are welcomed.
These authors may even be invited by the journal. Reviews should describe,
discuss, and evaluate the current level of knowledge of a topic in clinical
practice and should guide future studies. The main text should contain
Introduction, Clinical and Research Consequences, and Conclusion sections.
Please check Table 1 for the limitations for Review Articles.

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

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

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

Tables

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

Figures and Figure Legends

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

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

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

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

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

References

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

Journal Article: Rankovic A, Rancic N, Jovanovic M, Ivanovi¢ M, Gajovic¢ O,
Lazi¢ Z, et al. Impact of imaging diagnostics on the budget — Are we spending
too much? Vojnosanit Pregl 2013; 70: 709-11.

Book Section: Suh KN, Keystone JS. Malaria and babesiosis. Gorbach SL,
Barlett JG, Blacklow NR, editors. Infectious Diseases. Philadelphia: Lippincott
Williams; 2004.p.2290-308.
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D CTIONS TO AUTHORS

Books with a Single Author: Sweetman SC. Martindale the Complete Drug Reference. 34th ed. London: Pharmaceutical Press; 2005.
Editor(s) as Author: Huizing EH, de Groot JAM, editors. Functional reconstructive nasal surgery. Stuttgart-New York: Thieme; 2003.
Conference Proceedings: Bengisson S. Sothemin BG. Enforcement of data protection, privacy and security in medical informatics. In: Lun KC, Degoulet P,

Piemme TE, Rienhoff O, editors. MEDINFO 92. Proceedings of the 7th World Congress on Medical Informatics; 1992 Sept 6-10; Geneva, Switzerland. Amsterdam:
North-Holland; 1992. pp.1561-5.

Scientific or Technical Report: Cusick M, Chew EY, Hoogwerf B, Agrn E, Wu L, Lindley A, et al. Early Treatment Diabetic Retinopathy Study Research Group.
Risk factors for renal replacement therapy in the Early Treatment Diabetic Retinopathy Study (ETDRS), Early Treatment Diabetic Retinopathy Study Kidney Int:
2004. Report No: 26.

Thesis: Yilmaz B. Ankara Universitesindeki Ogrencilerin Beslenme Durumlari, Fiziksel Aktiviteleri ve Beden Kitle indeksleri Kan Lipidleri Arasindaki lliskiler.
H.U. Saghk Bilimleri Enstitiisii, Doktora Tezi. 2007.

Manuscripts Accepted for Publication, Not Published Yet: Slots J. The microflora of black stain on human primary teeth. Scand ] Dent Res. 1974.

Epub Ahead of Print Articles: Cai L, Yeh BM, Westphalen AC, Roberts JP, Wang ZJ. Adult living donor liver imaging. Diagn Interv Radiol. 2016 Feb 24. doi:
10.5152/dir.2016.15323. [Epub ahead of print].

Manuscripts Published in Electronic Format: Morse SS. Factors in the emergence of infectious diseases. Emerg Infect Dis (serial online) 1995 Jan-Mar (cited 1996
June 5): 1(1): (24 screens). Available from: URL: http:/ www.cdc.gov/ncidodIEID/cid.htm.

REVISIONS

When submitting a revised version of a paper, the author must submit a detailed “Response to the reviewers” that states point by point how each issue raised
by the reviewers has been covered and where it can be found (each reviewer’s comment, followed by the author’s reply and line numbers where the changes
have been made) as well as an annotated copy of the main document. Revised manuscripts must be submitted within 30 days from the date of the decision
letter. If the revised version of the manuscript is not submitted within the allocated time, the revision option may be canceled. If the submitting author(s)
believe that additional time is required, they should request this extension before the initial 30-day period is over.

Accepted manuscripts are copy-edited for grammar, punctuation, and format. Once the publication process of a manuscript is completed, it is published online
on the journal’s webpage as an ahead-of-print publication before it is included in its scheduled issue. A PDF proof of the accepted manuscript is sent to the
corresponding author and their publication approval is requested within 2 days of their receipt of the proof.
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UZM. DR. AHMET CUNEYT MUDERRISOGLU’NA VEDA

AHMET CUNEYT MUDERRISOGLU, M.D.

UZM. DR. AHMET CUNEYT MUDERRISOGLU

istanbul Medical Journal was first published in 1994 under the name
of “istanbul Medical Journal” and Miiderrisoglu M.D. was the founding
father and Editor-in-Chief for 11 years. istanbul Medical Journal has
gained widespread recognition throughout our country, and he made
great efforts to make it searchable in a large number of national and
international indexes. Miiderrisoglu M.D. passed away unexpectedly.

Miiderrisoglu M.D. was Chief of 1st Internal Medicine Clinic in istanbul
Training and Research Hospital and he graduated from Hacettepe
Faculty of Medicine in second place in 1977. Between 1977-1981, he
completed his residency training in Hacettepe University Medical
Faculty, Department of Internal Medicine. He completed his military
service in Ankara GATA Cardiology Clinic. In April 1983, he started to
work in istanbul Training and Research Hospital as the Chief Intern of
the Internal Medicine Clinic. In 1989, he became Assistant Chief and
in 1992, he became Chief of Clinic. During his 27 years of teaching, he
played an active role in the training of many internal medicine specialists
and healed thousands of patients. He achieved many innovations in our
hospital. Together with the Infectious Diseases Clinic, he established the
Hepatitis outpatient clinic for the first time and served in the Hepatitis
Council for many years. He established the Internal Medicine Clinic
seminar room, and worked and updated the infrastructure so that
regular trainings were held here. He was the coordinator of Family
Physicians and also trained a number of family medicine specialists.
He took part in numerous scientific and administrative boards. He
conducted many national and international studies. With his mastery of
computer use and statistics, he solved the problems of the whole clinic,
fulfilled the literature needs and contributed to scientific studies. He has
always worked hard and provided unforgettable services for both public
health and the scientific world.

He was fatherly to his assistants, affectionate towards his patients,
extremely respectful and ethical to his colleagues. With his calm,
restrained and firm personality, he has never been offensive. He
exhibited a living example of being a good physician and a good person.
He was in love with his profession and was attached to his hospital, so
that he could continue working after a cardiac treatment. Muderrisoglu
M.D., who was married and had one child, left us unexpectedly on 22
April 2019 while he was continuing his duty. The entire family of istanbul
Training and Research Hospital will always commemorate Miderrisoglu
M.D. with gratitude, love, respect and mercy. Rest in peace.

Editorial Board

1994 yilinda yayin hayatina baslayan once

istanbul Tip Dergisi adiyla, 2013 yilindan itibaren istanbul Medical
Journal adiyla yayin hayatina devam eden istanbul Egitim ve Arastirma
Hastane’'mizin kurucu editorii ve 11 yil boyunca dergimizin bas
editorligiini yapmis olan Ciineyt hocamiz beklenmedik bir sekilde
aramizdan ayrildi.

istanbul Medical Journal'in iilkemiz genelinde yaygin taninirhk
kazanmasi, ayrica ulusal ve uluslar arasi ¢ok sayida indekste taranir
hale gelmesinde biiyiik emekleri olan degerli hocamiz, istanbul Egitim
ve Arastirma Hastanesi, ic Hastaliklari Klinigi, 1. Dahiliye Klinik Sefi
Uzm. Dr. Ahmet Clineyt Miiderrisoglu 1977'de Hacettepe Tip Fakiiltesi'ni
ikincilikle bitirdi. 1977-1981 arasinda Hacettepe Tip Fakiiltesi,
ic Hastaliklari Anabilim Dal’nda uzmanlik egitimini tamamladi.
Askerlik gorevini Ankara GATA Kardiyoloji Kliniginde yapti, Nisan
1983’te istanbul Egitim ve Arastirma Hastanesi, ic Hastaliklari Klinigi
Basasistani olarak hastanemizde goreve basladi. 1989'da klinik sef
yardimaisi, 1992’de klinik sefi oldu. Yirmi-yedi yillik hocalik doneminde
cok sayida i¢ hastaliklari uzmanin yetistirilmesinde aktif rol oynadi.
Binlerce hastaya sifa verdi. Hastanemizde pek cok yenilige imza atti.
Enfeksiyon hastaliklar klinigiyle birlikte ilk kez hepatit poliklinigini
kurdu ve uzun yillar hepatit konseyinde gorev aldi. i¢ hastaliklari
klinigi seminer salonunu kurdu ve altyapisini isler ve giincel hale
getirerek diizenli olarak egitimlerin burada yapiimasini sagladi. Aile
hekimleri koordinatorliigiinu yirttti ve yine cok sayida aile hekimligi
uzmani yetistirdi. Cok sayida bilimsel ve idari kurulda yer aldi. Ulusal
ve uluslararasi calismalara, bildirilere imza atti. Bilgisayar kullanimi ve
istatistik konusunda ustahigiyla tiim klinigin sorunlarini ¢6zdu, literatir
ihtiyaclarini giderdi ve bilimsel calismalara katki sagladi. Her zaman ¢ok
cahisti, hem toplum saghgi, hem bilim diinyasi icin unutulmaz hizmetler
verdi.

Asistanlarina karsi babacan, hastalarina karsi sefkatli, meslektaslarina
karsi son derece saygili ve etikti. Sakin, olcilii ve saglam kisiligiyle
hichir zaman kirici olmadi. iyi hekim ve iyi insan olmanin canli 6rnegini
sergiledi. Kalp rahatsizhginin ardindan tedavi sonrasi calismaya devem
etmeyi isteyecek kadar meslegine asik ve hastanesine baglydi. Evli ve
bir cocuk babasi olan Ciineyt Miiderrisoglu, gorevine devam ederken
22 Nisan 2019'da beklenmedik bir sekilde aramizda ayrldi. Ciineyt
Hoca’'mizi tiim istanbul Egitim ve Arastirma Hastane’si ailesi her zaman
minnetle, sevgiyle, saygiyla ve rahmetle anacaktir. Ruhu sad, mekani
cennet olsun.

Editoryel Kurul
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ABSTRACT

0z

Introduction: Asthma is a major cause of absenteeism in school-
age children. Studies have shown that teachers’ knowledge of
asthma reduces school attendance rates. Collaboration between
patients, physicians, family and teachers is an important factor
in the success of treatment and decrease in the frequency of
attacks in asthma patients. In order for teachers to take a more
active role in this cooperation, their knowledge levels should be
increased by providing trainings on childhood asthma. The aim
of this study was to evaluate the knowledge levels of elementary
(primary and secondary) and high school teachers working in
istanbul regarding childhood asthma.

Methods: This questionnaire was conducted between June and
December 2012 with the participation of 825 teachers working
in 22 randomly selected schools. The questionnaire was given
to the teachers participating in the study, which questioned the
general information, symptoms, triggering factors of asthma
crisis, emergency intervention and treatment information about
childhood asthma.

Results: In our study, the level of general knowledge about
childhood asthma was found to be the highest and the level
of knowledge about asthma triggering factors was the lowest.
Regarding gender, the mean scores of the female teachers about
asthma were significantly higher than male teachers. The total
asthma awareness scores of the teachers working in public
schools were found to be significantly lower than the teachers
working in private schools (p=0.001). Having asthma experience
was found to cause a significant increase in childhood asthma
knowledge scores of teachers (p=0.001). When the comparison
was made according to the expertise in teaching, experienced
teachers had more knowledge about asthma triggering factors,
whereas the teachers with less professional experience were
more knowledgeable about the emergency intervention in
asthma attack (p=0.016).

Conclusion: Our study will contribute to the national asthma
control program. We believe that informing teachers about
asthma is important in asthma control and will contribute to
the guidelines for training programs.

Keywords: Asthma, childhood, teacher, school, knowledge level

Amag: Astim okul ¢cagi cocuklarinda devamsizligin basta gelen
nedenlerindendir. Yapilan calismalar ogretmenlerin astim
hakkinda bilgi sahibi olmasinin okula devamsizlik oranlarini
azalttigini gostermektedir. Astim hastalarinda tedavi basarisi
ve atak sikliginin azalmasi icin hasta, doktor, aile ve 6gretmen
arasindaki is birligi onemli bir unsurdur. Bu is birliginde
ogretmenlerin daha etkin rol alabilmeleri icin cocukluk cagi
astimi hakkinda egitimler verilerek bilgi diizeyleri artiriimalidir.
Calismanin amaci; istanbul ilinde gorev yapan ilkogretim ve lise
ogretmenlerinin cocukluk cagr astimi ile ilgili bilgi diizeylerinin
degerlendirilmesidir.

Yontemler: Bu anket calismasi randomize olarak secilen
toplam 22 okulda gorev yapan 825 ogretmenin katilimi ile
Haziran-Aralik 2012 tarihleri arasinda yapildi. Calismaya katilan
ogretmenlere cocukluk cag astimi hakkinda genel bilgileri,
belirtileri, astim krizini tetikleyen faktorleri, ilk miidahale ve
tedaviyle ilgili bilgileri sorgulayan bir anket formu dagitildi.

Bulgular: Calismamizda; cocukluk ¢agi astimi genel bilgisine
iliskin bilgi diizeyi puani en yuksek, astim tetikleyici faktorlere
iliskin bilgi duzeyi puani en dustk bulundu. Cinsiyete gore
degerlendirmede kadin 6gretmenlerin astimla ilgili verdikleri
cevaplarin  puanlarinin  ortalamasi erkek 0gretmenlerden
anlamh sekilde yiiksek bulundu. Okul tirlerine gore devlet
okulunda gorevyapan 6gretmenlerin astim bilinci total puanlari,
ozel okulda gorev yapan ogretmenlere gore anlaml sekilde
dustk bulundu. Astim ile ilgili yasanmis deneyimi olmasinin
ogretmenlerin cocukluk ¢agi astimi bilgi puanlarinda anlamli
oranda vyiikselmeye neden oldugu bulundu. Ogretmenlik
stiresine yani mesleki deneyime gore karsilastirma yapildiginda
astim tetikleyici faktorler konusunda deneyimli 6gretmenler
daha fazla bilgiye sahipken, astim ataginda ilk midahaleye
iliskin ise mesleki deneyimi az olan 6gretmenlerin daha bilgili
oldugu gortldu.

Sonug: Bu calisma ogretmenler icin gerceklestirilecek egitim
programlari ve seminerler icin ulusal bir rehber hazirlanmasina
yardimai olmasi agisindan 6nemlidir.

Anahtar Kelimeler: Astim, cocukluk ¢agi, 6gretmen, okul, bilgi
duzeyi
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Introduction

Asthma is one of the most common chronic diseases in childhood and
is one of the main reasons for absenteeism and low participation in
school activities such as gymnastics (1-11). One study showed that 7% of
the students could not go to school on average seven days a year due
to wheezing, and another study showed that 67% of the students did
not attend school at least once a year due to wheezing or asthma (8,9).

Children spend an important part of their day at school separately
from their families, which causes anxiety in families of children with
chronic diseases such as asthma. Studies have shown that teachers’
knowledge about asthma reduces family anxiety and child absenteeism
rates. It is important for teachers to recognize the symptoms of asthma
at the beginning of the attack and to know how to use the drugs to
prevent the development of severe attacks. If the factors that trigger the
development of asthma attacks are known by the teacher, inappropriate
environmental conditions in the school will be corrected, thus preventing
attack development. Since there are no nurses or health personnel in
most of the primary schools in our country, it is very important that
teachers are made aware of this issue. In some developed countries,
projects such as “asthma friendly school” have been developed for the
care of children with asthma at school (12-14).

In this study, a questionnaire consisting of general information,
symptoms, triggering factors, first intervention and treatment during
the attack in childhood asthma was distributed to the teachers and
their level of knowledge was tried to be determined, and it was aimed
to provide information that could guide future trainings and national
programs to be developed.
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Figure 1. The questionnaire
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Methods

This study was conducted between June and December 2012 with the
aim of measuring the level of knowledge of primary and high school
teachers about childhood asthma in various public and private schools
in istanbul under the responsibility of a Training and Research Hospital
Pediatric Clinic.

In this study, 20 elementary schools (primary and secondary schools)
and 2 high schools were visited and questionnaires were distributed
to approximately 1000 teachers. Nine hundred teachers agreed to
participate in the study and completed the questionnaire appropriately
(rate of answering the questionnaire: 90%). Of the 900 questionnaires,
825 were included in the study and the remaining 75 were excluded
from the study due to inadequate answering.

In the questionnaire used in this study, there are questions regarding
general demographic information (age, gender, expertise in teaching,
education level, school type etc.) about the teachers. The questionnaire
consists of three questions about the asthma experience asking whether
there is a child with asthma in the family/school, one question about
smoking and one illustrated question about the use of spray/inhaler-
type medications used by the asthmatic child. In the next part of the
questionnaire, there are a total of 41 questions including nine questions
on general information about asthma, six questions questioning the
relationship of some symptoms with asthma, seven questions about
factors triggering asthma crisis, four questions about emergency
intervention in asthma crisis, nine questions about asthma treatment
and one question related to the training seminar (Figure 1).
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In the evaluation of the questionnaire, a 5-point Likert scale, including
“strongly agree”, “agree”, “neither agree nor disagree”, “disagree” and
“strongly disagree” choices, was used. The correct answer was given “5
points” and the other answers were scored as “4, 3, 2, 1” points according
to the closeness to the correct answer. After calculating the scores of the
parts, 100-point conversion was applied to the total points obtained,

thus the highest score being 100 and the lowest score being 0.

Questionnaire results were evaluated separately for five main parts
and under asthma awareness total score title for the total score of 35
questions. In addition, the answers were evaluated separately according
to gender, education level (university/bachelor's degree and master’s
degree), teacher’s field of study, smoking status, expertise in teaching
(professional experience), type of school (public, private) and asthma
experience (the presence of asthmatic individuals in the family or
school).

Informed verbal and written informed consent was obtained from
the teachers. Ethics committee approval was obtained for the study
(istanbul University Training and Research Hospital Ethics Committee
(decision no: 16/J, date: 25/10/2011).

Statistical Analysis

Statistical analysis was performed using Number Cruncher Statistical
System 2007&PASS (Power Analysis and Sample Size) 2008 Statistical
Software (Utah, USA). In the evaluation of the study data, descriptive
statistical methods (mean, standard deviation, median, frequency,
percentage) were used. One-way ANOVA with post-hoc Tukey HSD was
used for the comparison of quantitative data with normal distribution
and determining the source of the difference. Student’s t-test was used
in pairwise comparisons. Significance was evaluated at p<0.05.

Results

The study was conducted with 825 teachers (500 females, 325 males)
between June 2012 and December 2012. The mean age of the teachers
was 32.6+7.2 years (range: 23-62 years). While 24.2% of the teachers
were smokers, 75.5% did not smoke. Fourteen point five percent of the
teachers (n=120) had master’s degree and 84.5% (n=705) had bachelor’s
degree. Fourteen point five percent of the teachers were in the field
of science, 12.5% were in the social sciences, 33% were in other fields
and 40% were classroom teachers. Forty-three point seven percent of
the teachers were working for 1-6 years, 31.1% for 7-12 years and 25.1%
for more than 12 years. Eighty-two point eight percent of the teachers
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(n=684) were working in public schools and 17.2% (n=141) were in
private schools. While 38.7% of the teachers (n=320) had children with
asthma in their classes, 61.3% (n=505) did not have any children with
asthma in their classes. While 37.5% of the teachers had asthma in their
kids or close relative’s kids, 62.5% did not have any asthma in their kids
or close relative’s kids.

While 5.1% of the teachers had children with asthma attacks in their
classes, 94.9% did not have children with asthma attacks in their classes.
Regarding the illustrated question about the correct use of spray/
inhaler drugs used by asthmatic children, 47.3% of the teachers chose
the picture in “a” as the correct answer, 16.6% in “b” and 12.3% in “c”.
Twenty-three point four percent of the teachers answered as “I am not
sure”. Accordingly, only 12% know the correct use of the inhaler type
medication used by the asthmatic child. While 64.2% of the teachers
(n=530) wanted a training seminar on childhood asthma, 35.8% (n=295)
did not want to attend the training seminar. While 26% of the teachers
had medical staff in their families, 74% did not have any medical staff
in their families.

Regarding gender, there was a statistically significant difference between
the scores of teachers’ general knowledge about asthma, symptoms and
triggering factors of childhood asthma, and the mean scores of female
teachers” answers to childhood asthma were significantly higher than
male teachers (p=0.001). However, there was no statistically significant
difference between female and male teachers in terms of emergency
intervention, treatment evaluation and total asthma awareness scores.

There was no statistically significant difference between asthma
knowledge, symptoms, triggering factors, emergency intervention,
treatment and asthma awareness total scores according to the education
level of the teachers.

There was no statistically significant difference between asthma
knowledge, symptoms, treatment and total asthma awareness scores
according to the expertise in teaching (professional experience).
Knowledge scores of asthma triggering factors were found to be
statistically significantly lower in teachers whose expertise in teaching
was between 1-6 years compared to those between 7-12 years and
over 12 years. It was found that there was no significant difference in
the scores of the emergency intervention in the asthma crisis between
teachers with an expertise in teaching between 1-6 years and between
7-12 years. The mean scores of emergency intervention in children with
asthma crisis were found to be significantly lower in patients with an
expertise in teaching for 12 years or more (Table 1).

Table 1. Evaluation of asthma awareness according to expertise in teaching (professional experience)

Expertise in teaching
1-6 years (n=362)

Asthma knowledge scores 70.93+12.08
Asthma symptom score 68.47£14.55
Triggering factors knowledge score 53.99+14.75
Emergency intervention knowledge score 72.83114.23
Treatment knowledge score 61.39+11.06
Asthma awareness total score 65.05%8.10

p
7-12 years (n=257) >12 years (n=207) (One-way ANOVA)
72.65£12.23 73.01£12.37 0.088
67.85+13.03 67.66114.90 0.774
57.36£16.40 56.62+14.68 0.016
72.98+15.62 69.72+15.75 0.033
60.96+9.55 60.10+8.86 0.340
65.21+7.93 65.131+7.92 0.970
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Teachers who had asthma in their kids, classes or relatives, or
experienced an asthma attack in their classes, were considered to have
experience with childhood asthma. The mean scores of the answers
given by the experienced teachers to the questions about childhood
asthma were found to be significantly higher than those without
experience. Regarding asthma experience, there was a statistically
significant difference between teachers in terms of asthma knowledge
and triggering factors knowledge scores (p=0.001 and p=0.024;
respectively). However, there was no statistically significant difference in
terms of asthma symptoms, emergency intervention, treatment scores
and total asthma awareness scores (Table 2).

No statistically significant difference was found between the teachers
in terms of asthma knowledge, symptoms, triggering factors and
emergency intervention scores according to school types. A statistically
significant difference was found between asthma treatment and
total asthma awareness scores according to school types (p=0.022
and p=0.001, respectively). The total scores of treatment and asthma
awareness of the teachers working in public schools regarding

childhood asthma were significantly lower than the teachers working
in private schools (Table 3).

There was no statistically significant difference between asthma
knowledge, symptoms, triggering factors, treatment and asthma
awareness scores of the teachers in terms of field of study. The
mean scores of emergency intervention of classroom teachers were
significantly lower than those of science and social sciences. There was
no statistically significant difference between the other fields (Table 4).

There was no statistically significant difference between general
knowledge, triggering factors, emergency intervention, treatment and
asthma awareness total scores according to smoking status. A statistically
significant difference was found between childhood asthma symptom
scores according to smoking status (p=0.021).

Discussion

Many studies conducted on the level of knowledge of childhood asthma
showed that teachers’ level of knowledge is limited (12-20). In the study

Table 2. Evaluation of asthma awareness according to asthma experience

Asthma experience

Experienced (n=474)

Asthma knowledge scores 73.75%111.63
Asthma symptom score 68.63114.38
Triggering factors knowledge score 56.75%15.69
Emergency intervention knowledge score 71.66+14.24
Treatment knowledge score 60.94+10.26
Asthma awareness total score 65.06+7.83

Table 3. Evaluation of asthma awareness according to school type

School type

Public (n=684)
Asthma knowledge scores 72.35£11.91
Asthma symptom score 67.91+14.04
Triggering factors knowledge score 55.84+15.31
Emergency intervention knowledge score 71.84+15.18
Treatment knowledge score 60.58+10.27
Asthma awareness total score 64.62+8.14

Table 4. Evaluation of asthma awareness according to field of study

P
Inexperienced (n=352) (Student’s t-test)
69.66£12.61 0.001
67.25113.92 0.165
54.321+14.72 0.024
72.67£16.17 0.351
60.97£9.87 0.967
65.2418.05 0.756
P

Private (n=142) (Student’s t-test)

70.34+13.53 0.076

68.69+14.96 0.549

55.08%15.38 0.589

73.33£14.70 0.285

62.711+8.98 0.022

67.61£6.19 0.001

Field of study p
ial sci | h (One-way

Science (n=106) (S:;aoé)cmnces &azs;;;e)ac er Other (n=284) ANOVA)
Asthma knowledge scores 71.09+13.04 72.27+12.55 72.92+11.30 71.05+12.92 0.243
Asthma symptom score 61.17£16.10 68.921+12.82 67.05114.27 69.05£13.82 0.280
Triggering factors knowledge score 55.82+15.50 55.54116.61 55.79+14.61 55.59+15.59 0.998
Emergency intervention knowledge score 75.41£14.36 75.59£16.50 69.99+15.65 71.85%13.78 0.001
Treatment knowledge score 62.23+10.69 61.61+9.83 60.40+9.85 60.78+10.22 0.361
Asthma awareness total score 65.5817.74 65.99+7.87 64.95+7.40 65.0717.82 0.609

All numerical values are given as mean * standard deviation

n: number of teachers participating in the survey, p: statistical significance between means

276



conducted by Ones et al. (21), asthma awareness total score was found to
be 74% and the answers given to the questions including the symptoms
and general knowledge about asthma were found to be satisfactory.
Among the symptoms of asthma, shortness of breath was known
accurately at a rate of 71%, wheezing at a rate of 50% and cough at a rate
of 29%. In our study, asthma awareness total score was found to be 65%
and the answers given to the questions including the symptoms and
general knowledge of childhood asthma were consistent with the other
study, while the answers to the questions about the triggering factors
had the lowest score with 55.7£15.3. Among the symptoms of asthma,
shortness of breath and wheezing were known accurately at a rate of
89.6% and cough at a rate of 81.4%, and the rates were significantly
higher than in the other study. This shows that, unlike the previous
study, our teachers’ level of knowledge about the most common and
important symptoms of childhood asthma was satisfactory, but their
asthma awareness total scores were lower.

In a study conducted with 792 elementary school teachers in 2006,
asthma knowledge levels of women were found to be significantly
better than men (p=0.003). In our study, the mean scores of female
teachers were also significantly higher than male teachers (p=0.001).
This difference was thought to be due to female teachers’ interest
in children’s disease more than male teachers. Consistent with the
literature data, there was no significant difference in asthma knowledge
levels according to the educational status of the teachers.

In the study conducted with 199 teachers in 46 schools in Dublin
City, teachers’ level of knowledge about asthma symptoms and
factors triggering attacks was found sufficient, however, knowledge
about asthma treatment and emergency intervention was considered
insufficient (22). In our study, teachers’ knowledge of asthma treatment
and emergency intervention was also evaluated as inadequate. Unlike
the study in Dublin City, the answers to the questions about the factors
triggering an asthma attack had the lowest mean score of 55.7+15.3.
This situation can be explained by the difference in social education
and culture. These studies indicate that teachers should be educated on
these issues and that schools need to develop an action plan especially
in intervention in acute asthma attack.

In the studies evaluating the knowledge level of teachers about
childhood asthma, it was found that teachers’ age, genderand education
levels did not affect their knowledge level about childhood asthma
(23). Aydin Gliclu et al. (24) found that young age and female gender
had a significant relationship with the number of correct answers
in the questionnaire. In our study, it was found that the knowledge
levels of the teachers who had master’s degree were higher and there
was a significant difference between the asthma knowledge levels of
the teachers according to their education level. While there was no
statistically significant relationship between professional experience
and asthma knowledge level in our study, Canitez et al. (25) found that
the knowledge level of teachers with 10 years or more professional
experience on asthma was significantly higher.

In our study, similar to the studies conducted in the literature, having an
experience of asthma caused a general knowledge level about asthma
knowledge and triggering factors but did not affect having sufficient

Ozdemir and Siiriicii. Asthma Knowledge Level of Teachers

knowledge about treatment and emergency intervention requiring
more specific information.

In a study conducted with 76 teachers in 11 primary schools, including
eight public and three private schools, in Southampton, teachers were
asked about the symptoms of childhood asthma, triggering factors,
treatment and emergency intervention, and teachers’ level of knowledge
about asthma was found to be very low. It was found that there was no
significant difference in asthma knowledge levels of teachers working in
public and private schools. Eighty-six percent of the teachers requested
to be informed about asthma (26). In our study, it was found that asthma
knowledge levels of teachers working in public schools were significantly
lower. In private schools, it was found out that the parents met with the
teachers more often and shared the information about their children
frequently and that this situation affects the development of teachers’
knowledge about the diseases of the children. In addition, teachers are
given frequent trainings on child health issues. Therefore, it is thought
that teachers working in private schools have better knowledge about
childhood asthma.

In childhood asthma, it is very important to regulate appropriate
treatment in order to control the disease and to prevent irreversible
damage to the respiratory tract and patient adherence to treatment is
also very important. In patients with difficult pediatric asthma where
control cannot be achieved with effective treatment, it is necessary to
question the differential diagnosis and whether the treatment is applied
correctly and regularly (27). In a study conducted by De Boeck et al. (28)
in 51 patients with the diagnosis of difficult pediatric asthma, it was
shown that all of them had symptom control, that four of them had
no asthma and that only five of them had a slightly worse symptom
control. In school-aged asthmatic children, the role of teachers as well
as family and patient is important in terms of treatment compliance. It
may be necessary to check whether the children who spend most of their
time at school receive their treatment in a timely and correct manner
or not, and emergency intervention methods, asthma symptoms and
attack triggering factors should be known by the teacher and some
applications should be performed. Therefore, the correct use of inhaler-
type medications used in the treatment of asthma should be known by
teachers. Similar to the studies conducted in Europe and the USA, in
our study, only 12% of the teachers correctly answered the illustrated
question asking about the use of inhaler medications used in asthma
treatment, while 23% stated that they were not sure (29,30). It is very
important in terms of demonstrating the necessity to provide training
on the use of inhaler drugs.

Study Limitations

If the teachers were informed with seminars or trainings and evaluated
before and after the training, we would have the opportunity to have
information about the necessity and effectiveness of the training.

Conclusion

In order to control asthma and prevent the development of attacks, it
is very important to know the triggering factors and to create suitable
living spaces in the school. The continuation of prophylactic treatment
without interruption in school time will be ensured by raising the
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awareness of teachers. Action plans for asthma attacks (asthma friendly
school, etc.) should be prepared in each school. Information can be
provided effectively by health personnel by seminars and brochures.
Collaboration between student, family, teacher and doctor is essential
for treatment success and decreasing the frequency of attacks in asthma.
In order for teachers to take a more active role in this cooperation,
their knowledge levels should be increased by providing trainings on
childhood asthma. Our research will contribute to the preparation of
guidelines that include training programs for teachers as well as the
development of a country-specific strategy in our national asthma
control program.
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ABSTRACT

0z

Introduction: Phenylketonuria is one of the common causes
of preventable mental retardation. Therefore, dietary and/
or cofactor therapy initiated by early detection of the disease
is of great clinical importance. In this study, the specificity
and sensitivity of fluorescence immunoassay (FIA), tandem
mass spectrometry (MS/MS) and plasma amino acid analysis
methods used in the diagnosis of phenylalanine metabolism
disorder (PMD) were compared.

Methods: Patients who were referred to our clinic with a
prediagnosis of PMD disorder (n=163) from primary health
care institutions were included in the study.

Results: The median age of the patients on admission was 3
months (range: 0-25 months). It was observed that the samples
were resent to the newborn screening program at a rate of
68.1%. The sensitivity and specificity of FIA for phenylalanine
(Phe) with a cut-off value of 2.95 mg/dL were 73.3% and 78.6%,
respectively. The sensitivity and specificity of MS/MS for Phe
with a cut-off value of 294.94 umol/L were 93.3% and 92.2%,
respectively.

Conclusion: A clinical delay was detected in the diagnosis
of the cases. Because of this clinical delay, it is considered
that the samples in the screening program are repeated
frequently and that families do not have enough information
about the disease. In our study, it was shown that MS/MS was
more effective than FIA. The use of MS/MS instead of FIA for
the detection of phenylalanine metabolism disorder in the
neonatal screening program may be effective in preventing the
diagnostic delay.

Keywords: Phenylketonuria, fluorescence,
liquid chromatography, neonatal screening

immunoassay,

Amag: Fenilketoniri (FKU), onlenebilir zihinsel geriligin
yaygin nedenlerinden biridir. Bu nedenle, hastaligin erken
tespiti ile baslatilan diyet ve/veya kofaktor tedavisi, klinik
acidan ¢ok onemlidir. Bu calismada, fenilalanin metabolizma
bozuklugu (FMB) tanisinda kullanilan floresans immiinolojik
testi (FIA), tandem kutle spektrometrisi (MS/MS) ve plazma
amino asit analiz (AAA) yontemlerinin 6zgulligi ve duyarhihg
karsilastirildr.

Yontemler: Birinci basamak saghk kurumlarindan FMB
(n=163) ©n tanisiyla Kklinigimize yonlendirilen hastalar
calismaya dahil edildi.

Bulgular: Klinigimize basvuran hastalarin medyan yasi 3
aydi (minimum-maksimum: 0-25). Numunelerin yenidogan
tarama programinda %68,1 oraninda tekrar gonderildigi
goruldu. FIA ile belirlenen 2,95 mg/dL fenilalanin (Phe) cut-off
degerinde, %73,3 duyarlilik ve %78,6 6zgullik saptandi. MS/
MS ile belirlenen Phe >94,94 umol/L kesme degeri icin %93,3
duyarhlik ve %92,2 ozgiilliik saptandi.

Sonug: Olgularin tanisinda klinik bir gecikme tespit edildi.
Klinik gecikmeye sebep olarak, tarama programindaki
orneklerin sik tekrarlanmasi ve ailelerin hastalik hakkinda
yeterli bilgiye sahip olmamasi distiniilmektedir. Calismamizda
MS/MS'nin FINdan daha etkili bir yontem oldugu gosterilmistir.
Yenidogan tarama programinda FMB tespitinde FIA yerine
MS/MS kullaniminin tanisal gecikmenin 6nlenmesinde etkili
olabilecegi disunulmektedir.

Anahtar Kelimeler: Fenilketoniiri, floresans, immiinolojik test,
sivi kromatografi, yenidogan taramasi
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Introduction

Phenylketonuria (PKU) is a hereditary, autosomal recessive (AR)
phenylalanine metabolism disorder (PMD) resulting from a variety of
mutations in genes encoding phenylalanine hydroxylase (PAH). In the
presence of cofactor tetrahydrobiopterin, molecular oxygen and iron
PAH normally convert phenylalanine (Phe) to tyrosine (Tyr) (1). The
enzyme deficiency causes a significant increase in Phe concentration in
the blood and brain, and this can lead to a variety of neurocognitive
and neuromotor disorders, including attention deficit symptoms and
serious intellectual impairments if left untreated in the neonatal period
(2-5). PMD may appear in a wide variety of clinical situations ranging
from mild hyperphenylalaninemia (HPA) to classic PKU (5). Considering
data from newborn screening programs (NSP), it is observed that the
prevalence of PAH deficiency varies in different regions (for example, it
is 1in 1.000.000 births in Finland, it is 1 in 4200 births in Turkey) (5,6).

While patients consume normal protein, PMD can be classified according
to Phe concentrations (5,7). According to this classification, the groups
were defined as classical PKU (Phe >1200 umol/L, residual PAH activity
less than 1%), mild PKU or HPA (Phe=600-1200 umol/L, residual PAH
activity between 1-5%), non-PKU-HPA and moderate HPA (Phe=600-120
umol/L; more than 5% residual PAH activity) (2,5,7).

In the 1960s, with the development of a simple test by Guthrie and Susi
(8) based on a bacterial inhibition assay to detect HPA, PKU became
the first disease to be diagnosed and treated early in NSP. Detection of
newborns with PKU using this screening test has led to a reduction in
the incidence of PKU-associated cognitive deficits when combined with
early treatment (9). Over time, the use of fluorometric immunoassay
(FIA) and tandem mass spectrometry (MS/MS) methods in screening
programs has allowed for more precise and sensitive measurements
(10,11). While Guthrie method could only detect positive or negative
results, Phe level in heel blood became measurable by FIA method
when integrated into NSP (11). Today, Phe levels in heel prick blood are
measured more precisely by MS/MS method compared to FIA method
and it also provides information about Tyr level simultaneously (12).
However, since many different diseases can be detected concurrently
with MS/MS method, it is now used as a more cost-effective method in
NSP in many developed countries (13-16).

Methods

This study was conducted in Turkey between 07.05.2018-31.12.2018.
Before the study, written informed consent was obtained from the
parents of the patients who participated in this study. This study
conformed to the principles of the 2008 Declaration of Helsinki and was
approved by the Local Ethics Committee of Harran University Faculty of
Medicine, Turkey (decision no: Session 5, 19747, date: 03.05.2018).

Out of 216 patients, a total of 163 patients, who were referred to the
pediatric metabolic disease clinic after suspicion of PMD by primary
health care institutions, were included in the study. Samples for FIA and
MS/MS analysis were taken on a filter paper from heel prick blood (FIA:
Whatman 903, MS/MS: Whatman 10538018). In all primary health care
institutions in Sanliurfa, samples for NSP were taken on a filter paper in
accordance with the manufacturer’s instructions. Samples were stored in
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a refrigerator at 4 °C for the period from drying at room temperature to
laboratory analysis. Samples were moved to central laboratories, which
are under the authority of Turkish Public Health Institution, at room
temperature conditions twice a week. All Phe levels obtained in NSP
were quantitatively determined by FIA (ODAK Neonatal Phenylalanine
Assay, ISLAB, istanbul, Turkey) method in mg/dL. Sampling on the filter
paper for MS/MS analysis was performed simultaneously with plasma
amino acid analysis (AAA). Heel prick blood MS/MS analysis results were
obtained by liquid chromatography (LC)-MS/MS method (Shimadzu
LCMS-8040, Kyoto, Japan). Venous blood samples (2 mL) for plasma
AAA were taken into a heparinized tube. The levels of all amino acids
detected by plasma AAA were obtained by LC-MS/MS method (Shimadzu
LCMS-8045, Kyoto, Japan).

Inclusion and Exclusion Criteria

According to NSP applied in Turkey, Phe <2 mg/dL (<120 mmol/L) in
the heel prick blood sample taken between the 48" hours and seventh
day of life is considered negative, patients with Phe values between 2.1-
3.9 mg/dL are requested to give samples again, and patients with Phe
>4 mg/dL are directly referred to the pediatric nutrition and metabolic
disease clinic (17,18). Also, samples taken during the first 48 hours of
life (duplicate) and samples found to be inconvenient in terms of the
sampling technique, storage and transportation conditions are taken
again (17). In case of repeated heel prick blood sampling, the patient’s
last sample result was evaluated within the scope of the study. Among
the patients who applied to our clinic, those who could not be fed orally
for any reason within the first 48 hours of life and who underwent
intravenous blood transfusion were excluded from the study. Currently,
MS/MS method is recommended in NSPs and Phe >120 umol/L value in
blood is considered to be significant for moderate HPA (2). Among the
patients who were referred from the primary health care institutions,
those having Phe >120 umol/L with at least one of the plasma AAA or
heel prick blood MS/MS methods were evaluated as positive group and
followed up. In order to exclude laboratory errors in patients included
in the study, a control test was performed at the earliest month in
patients who did not receive Phe restricted diet and patients with Phe
>120 umol/L in plasma AAA were included in the study. Patients with
Phe <120 umol/L in both heel prick blood MS/MS and plasma AAA were
considered as the negative group. In our study, Phe/Tyr ratio was also
taken into account (5). In addition, the Phe/Tyr ratio of cases, who was
confirmed by only one method (heel prick blood MS/MS or plasma AAA)
in the positive group, was more than 3 as assessed by both plasma AAA
and heel prick blood MS/MS methods, whereas the Phe/Tyr ratio of all
the cases in the negative group was less than 3 as determined by both
methods.

Statistical Analysis

Statistical analysis was performed using SPSS 24.0 version (SPSS Inc.,
Chicago, IL). Descriptive statistics were expressed as number, percentage,
mean, median and standard deviation. The suitability of the variables
to the normal distribution was investigated using visual (histogram and
probability charts) and analytical methods (Kolmogorov-Smirnov test).
Continuous variables were analyzed by either Student’s t-test or Mann-
Whitney U test depending on distribution and homogeneity of the
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data. In the correlation analysis, the relationship between sequential
variables and numerical variables was performed by Kendall’s Tau B
test. Specificity and sensitivity analyzes were performed using receiver
operator characteristic curve (ROC) analysis method. In the ROC analysis,
the area under the curve (AUC) values were studied. Pearson chi-square
analysis was used to compare ordinal data. Statistical significance level
was accepted as p<0.05 in all statistical analyses.

Results

Among all patients referred to our clinic from primary health care
institutions with suspicion of PMD, 163 patients were included in the
study. Of the patients, 53.4% were male and 46.6% were female. Phe
levels of 163 patients were examined with heel prick blood MS/MS and
plasma AAA methods, and it was found that eight patients (4.9%) had
classical PKU (Phe >1200 umol/L), one patient (0.6%) had mild PKU (Phe
600-1200 umol/L), 51 patients (31.3%) had moderate HPA (Phe 600-120
umol/L), and 103 patients (63.2%) were PKU negative (Phe <120 umol/L).
Sixty patients with PMD (classical-mild PKU and moderate HPA) were
evaluated as positive. Accordingly, the percentage of consanguineous
marriage among the parents in the positive group was 78.3% and 36.9%
in the negative group (Table 1). The rate of siblings with PKU was 15% in
the positive group and 2.9% in the negative group. In the positive group,
unexplained sibling death at birth was present in three cases, with one
classic PKU and two HPA. There was no unexplained sibling death in the
negative group.

The median age at diagnosis was 2 months (range: 0-13 months) in the
positive group and it was (range: 0-25 months) in the negative group.
The median age at diagnosis in the positive group was statistically
significantly lower than the negative group (Table 2). In 68.1% of the
cases, heel prick blood samples taken in NSP were resent due to various
reasons (Table 2). In the positive group, NSP replicate samples were
sent in 41.7% of the cases and this rate was significantly higher in the
negative group (83.5%) (Table 2). In the positive group, the number
of sample repeats in NSP was statistically significantly lower than the
negative group (Table 2). In Kendall’s Tau B analysis, there was a positive

Table 1. Socio-demographic and clinical evaluation of cases
Positive group (Phe >120 umol/L), (n=60)

Classical PKU, (n=8) Mild PKU, (n=1)
Gender
Male/Female 6/2 1/-
Age, months
Mean £ SD (min-max) 4+4.87 (0-13) 1
Consanguineous marriage among 8/- 0/1
the parents, Yes/No
PKU history in sibling, Yes/No 3/5 0/1
gil:f')‘(’p\l(aelsr;zcldead sibling at 26 o/
Plasma AAA
Phe level mean * SD (umol/L) 1741.06::248.16 7134
Plasma AAA Phe/Tyr ratio 35.79+14.86 15.51

correlation between the reference age of the patients and the number
of repeat heel prick blood screening tests (r=0.686, p<0.0001). Again,
there was a negative correlation between the Phe level measured by
FIA method and the number of repeat heel prick blood screening test in
Kendall’s Tau B analysis (r=-0.368, p<0.0001). When 193 samples that
were resent for various reasons in NSP were examined, it was found that
112 samples (57.7%) were resent because they had a Phe value between
2.1-3.9 mg/dL, 51 samples (26.6%) were taken within the first 24-48
hours of life, and 30 samples (15.7%) were resent due to inappropriate
sampling or transfer (Table 2).

While the mean Phe level of the positive group considered as having
PMD was 6.06+6.26 mg/dL, the mean Phe level measured by FIA was
2.78%1.13 mg/dL in the negative group without PMD. The mean Phe
level measured by FIA method was significantly higher in the positive
group than in the negative group. In the MS/MS analysis, the mean
Phe level of the positive group was 394.15+561.44 umol/L and the
median Phe/Tyr ratio was 2.67. On the other hand, the mean Phe level
in the negative group was 64.10£21.45 umol/L and the median Phe/
Tyr ratio was 0.84. The mean Phe level and median Phe/Tyr ratio in the
MS/MS analysis were significantly higher in the positive group than in
the negative group (Table 2). Finally, the mean Phe level measured by
plasma AAA method in the positive group was 396.62+546.81 umol/L
and the median Phe/Tyr ratio was 2.70. On the other hand, the mean
Phe level in the negative group was 61.39+23.59 pumol/L and the
median Phe/Tyr ratio was 0.73. The mean Phe level and median Phe/Tyr
ratio measured by plasma AAA method were significantly higher in the
positive group than in the negative group (Table 2).

ROC curves were plotted to compare FIA, MS/MS and plasma AAA
methods used in the diagnosis of 163 patients with suspected PMD
(Figure 1). In the FIA method, AUC was 0.814 (p<0.0001). Accordingly,
sensitivity was 73.3% and specificity was 78.6% for a Phe cut-off value
of >2.95 mg/dL determined by FIA method, while sensitivity was 46.7%
and specificity was 89.3% for a Phe cut-off value of >4 mg/dL (Table
3). In the MS/MS method, AUC was 0.964 (p<0.0001). Sensitivity and
specificity of MS/MS method were 93.3% and 92.2%, respectively, for a

Negative group

p
Moderate HPA (n=51) (Phe <120 umol/L), (n=103)
24/27 56/47 0.739
3.27+3.66 (0-13) 5.40+4.87 (0-18)
39/12 38/65 <0.001
6/45 3/100 0.009
1/49 0/103
179.52+70.14 61.39+23.59
2.58+1.31 0.77£0.32

Phe: phenylalanine, PKU: phenylketonuria, HPA: hyperphenylalaninemia, : the Pearson chi-square test was carried out between the positive and negative groups as 2x2, SD: standard

deviation, AAA: amino acid analysis, min: minimum, max: maximum
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Phe cut-off value of >94.94 umol/L (Table 3). Finally, when the AUC was
0.987 (p<0.0001), the sensitivity and specificity of plasma AAA method
were 95% and 92.2%, respectively, for a Phe cut-off value of >101.42
umol/L (Table 3). While 46 of the 60 patients in the positive group were
identified as Phe >120 umol/L by both heel prick blood MS/MS and

ROC Curve
10 —
= Plasma MSMS
Heel blood MSMS

0.6 —Heel blood FIA

£ —Reference Line
& 067 ‘
z
= ;
]
o
5 |
RS

1} .2—‘

0.0 T T T T

a0 02 04 0E 08 130,
1 - Specificity

Figure 1. Comparison of ROC analysis results of phenylalanine level
measurement methods

ROC: receiver operator characteristic curve, MS/MS: tandem mass
spectrometry, FIA: fluorometric immunoassay

plasma AAA method, Phe >120 umol/L was determined and considered
as positive in eight patients by plasma AAA method. It was seen that 14
patients considered to be positive by a single method had Phe/Tyr ratio
>3 both in heel prick blood MS/MS analysis and in plasma AAA.

Discussion

PKU is one of the common causes of preventable motor and mental
retardation, and dietand/or cofactor therapy starting with early diagnosis
of PKU has great clinical importance (2). Today, NSPs are performed in
USA, Canada and most European countries by MS/MS method (14). The
traditional FIA method can also be successfully performed in some
eastern European countries, such as Slovenia (15,16). NSPs are applied
with various methods in many developing Middle Eastern and Latin
American countries as MS/MS method is less used (14). However, in some
African and Latin American countries, it is still not possible to carry out
an effective NSP nowadays (14). NSP for PKU in Turkey is accomplished
with FIA method (17). In our study, eight classic PKU cases and one mild
PKU case were detected in Sanhurfa in 2018. Considering the birth rate
of Sanliurfa province in Turkey in 2018, PKU incidence in our study was
found to be 1/7214. As PKU is an AR disease, it is more commonly seen
in geographical regions with frequent consanguineous marriages, as in
Turkey (2,5,18,19). In our study, it was seen that the consanguineous
marriages and PKU histories in siblings were more frequent in positive
cases with positive PMD compared to the negative group.

Table 2. Repeat sample reasons and comparison of laboratory results of groups

Positive group, (Phe >120 pmol/L) (n=60)  Negative group, (Phe <120 umol/L) (n=103) p

Age, month

Median (min-max) 2(0-13)

Heel prick blood screening repeat count

Median (min-max) 1(1-4)
Sample again, yes/no 25/35
Number of samples, n (%)

- 1t sampling 35 (58.3)

- 2" sampling 14 (23.3)

- 3" sampling 7(11.7)

- 4" sampling 4(6.7)

The reason for repeat sample n (%) (n=193)

- Taken within the first 48 hours of life (duplicated) 21 (11)

- Inappropriate sample 12 (6.3)

- Phe level is between 2.1 and 3.9 mg/dL 94.7)

FIA Phe (mean * SD) (mg/dL) 6.06+6.26
Heel prick blood MS/MS Phe (mean + SD) (umol/L) 394.15+561.44
Plasma AAA Phe (umol/L) 396.62+546.81

Heel prick blood MS/MS Phe/Tyr ratio
Median (min-max)

Plasma AAA Phe/Tyr ratio

Median (min-max)

2.67 (0.27-52.68)

2.70 (0.81-64.79)

4 (0-25) %0.001
2.(1-4) 4<0.0001
86/17 b<0.0001
17 (16.5)

36(35)

33(32)

17 (16.5)

30 (15.6)

18 (9.4)

102 (53)

2.78+1.13 <0.0001
64.10£21.45 €<0.0001
61.39+23.59 <<0.0001
0.84 (0.14-2.37) 9<0.0001
0.73 (0.14-1.92) 2<0.0001

2: analyzed by Mann-Whitney U test, *: pearson chi-square, <: student’s t-test, duplicated sample: sample taken within the first 24-48 hours of life, FIA: fluorometric immunoassay, MS:
mass spectrometry, Phe: phenylalanine, Plasma AAA: amino acid analysis measurement from venous blood by mass spectrometry method, SD: standard deviation, Tyr: tyrosine, min:

minimum, max: maximum
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Table 3. Comparison of test methods used for phenylalanine metabolism disorders

AUC Cut-off value Sensitivity (%) Specificity (%) p
Heel prick blood FIA Phe . 2.95 73.3 78.6
(mg/dL) 4 46.7 89.3 <0.0001
Heel prick blood MS/MS Phe, (umol / L) 0.964 94.94 933 92.2 <0.0001
Plasma AAA Phe, (umol / L) 0.987 101.42 95 92.2 <0.0001

AAA: amino acid analysis, AUC: area under the ROC Curve, MS/MS: tandem mass spectrometry, Phe: phenylalanine, Tyr: tyrosine

Because delays in PKU can lead to serious mental problems, early
diagnosis of the disease is extremely important (2,20). As a matter of
fact, when the reasons for delay in NSPs are examined in the past, the
most common reason is stated as “not having an effective NSP” (21). In
our study, the median age at diagnosis was 2 months in the positive
group and 4 months in the negative group. The cases in the positive
group were admitted to our clinic at a significantly earlier age than
the negative group, but delayed admission was determined in both
groups. When the possible causes of clinical delay were examined,
considering the flowchart of NSP applied for PMD in Turkey, it was
seen that the sample could be obtained from the infant after the
fourth time due to repeated and/or inappropriate sampling and/
or because Phe levels were detected between 2.1-3.9 mg/dL. In our
study, only 31.9% of the cases were referred to our clinic after the first
sampling in NSP. Kendall Tau-B correlation analysis showed a positive
correlation between age at admission to our clinic and the number
of NSP sample repeats. Repeat sample rate was 83.5% in the negative
group with lower mean Phe values and 41.7% in the positive group
with higher mean Phe values. In the negative group, repeat sample
rate was found to be significantly higher than the positive group. As
a matter of fact, in Kendall Tau-B correlation analysis, there was a
negative correlation between FIA Phe level and number of NSP repeat
sample. In our study, it was emphasized that every repeat sample may
contribute to delayed diagnosis since the parents should be reached
again.

Since clinically late diagnosis of PKU cases can cause serious mental
problems, it is thought that it would be useful to investigate the presence
and causes of diagnostic delay together with the studies to be performed
in different clinical centers. In a study carried out by Heidari et al. (22)
in Iran, attention has been drawn to the difficulty faced by physicians
to reach the families and to raise awareness in NSP for PKU, inability
to implement the screening program entirely in the country as well as
the social and financial problems of the families. Despite the effective
implementation of NSP in Turkey, problems in reaching families on time
and raising awareness are considered to be likely. As a matter of fact,
the mean age of the patients with classic PKU who were referred to
our clinic after the first screening test was 4+4.87 (range: 0-13) months.
While five patients were treated within the first two months, it was seen
that the families had low educational and socio-economic status and
did not have enough awareness about the importance of the disease in
three cases with diagnostic delay. Therefore, it is thought that there may
be a delay in the diagnosis due to the socio-economic and educational
level of the parents even if the sampling is not repeated.

In our study, it was determined that a total of 193 repeat samples
were sent by primary health care institutions in NSP. When the
reasons of repeat samples were examined, the most frequent reason
was Phe levels being in the range of 2.1-3.9 mg/dL and duplicate
sampling. It is thought that both causes may be directly related to the
specificity and sensitivity of the FIA method used in the screening. In
fact, blood Phe levels were also measured by simultaneous plasma
AAA and heel prick blood MS/MS methods in all cases directed to our
clinic. As a result of the ROC analysis performed for the FIA method,
although the FIA method used in NSP had a certain specificity and
sensitivity, it was found to be inadequate (AUC=0.814). The MS/
MS method was found to be more specific and sensitive than the
FIA method (AUC=0.964) (Figure 1). Today, heel prick blood MS/MS
method is used together with plasma AAA in the clinical follow-up
of patients with PKU (2). Although the most specific and sensitive
test was plasma AAA as expected in our study, heel prick blood MS/
MS method was also found to be able to perform highly effective
analysis (Table 2).

Conclusion

Despite the fact that the first screening tests of the cases were performed
with FIA method at the appropriate time in NSP in Turkey, patients with
suspected PMD as a result of screening were found to referred late to the
pediatric metabolic disease clinic. Moreover, it was thought that socio-
economic and educational status of the families could contribute to the
clinical delay in cases where repeat samples were not sent. Depending
on the socio-economic status and educational level, the presence of
family-related diagnostic delay may be considered as a limitation of our
study. Further studies in various centers are needed. In our study, MS/MS
has been shown to be a more effective method than FIA. It is thought
that the use of MS/MS instead of FIA in the NSP for the PMD may be
effective in avoiding the diagnostic delay.
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ABSTRACT

0z

Introduction: The endothelial damage, changes in vascular
permeability and plaque formation are caused by the effects
of cytokines and chemokines that plays role in chronic
inflammation in rheumatoid arthritis (RA) and ankylosing
spondylitis (AS). It has been reported that arterial stiffness
and the level of cell adhesion molecules are affected by
inflammation. In this study, we aimed to determine the
relationship between vascular endothelial growth factor (VEGF),
E-selectin, arterial stiffness and disease activity in patients with
rheumatic diseases.

Methods: Thirteen patients diagnosed with AS, 28 patients
diagnosed with RA and 30 healthy controls were included
in the study. Arterial stiffness, VEGF, E-selectin, erythrocyte
sedimentation rate (ESR) and C-reactive protein (CRP) were
evaluated in all patients and healthy controls. Bath Ankylosing
Spondylitis Disease Activity Index (BASDAI) and Disease Activity
Score-28 (DAS-28) were calculated in patients with rheumatic
diseases. The level of serum VEGF and E-selectin were
determined by ELISA, and arterial stiffness was measured by
oscillometric method. The data were statistically evaluated by
using Student t-test, Mann-Whitney U Test and Wilcoxon test.

Results: DAS-28, BASDAI, ESR and CRP levels were significantly
decreased on the 3 month of treatment in all patients
(p<0.001). VEGF and E-selectin levels increased, and pulse
wave velocity (PWV) and augmentation index (Alx) parameters
decreased with treatment. While the level of PWV did not
change, Alx decreased on the 3rd month of non- tumor necrosis
factor treatment in RA patients.

Conclusion: DAS, ESR and CRP were decreased with the
reduction of inflammation in RA and AS patients with treatment.
PWV and Alx of arterial stiffness parameters decreased after 3
months of treatment, but it did not reach statistical significance.
Arterial stiffness and cardiovascular risk are expected to reduce
significantly with ongoing treatment process.

Keywords: Rheumatoid arthritis, ankylosing spondylitis,
arterial stiffness, vascular endothelial growth factor, E-selectin,
disease activity

Amac: Romatoid artrit (RA) ve anklozan spondilitte (AS) endotel
hasari, damar gecirgenliginde degisim, plak olusumu kronik
enflamasyonda rolleri olan sitokin ve kemokinlerin etkisi
ile olmaktadir. Yapilan calismalarda enflamasyon diizeyi ile
arteryel sertlik ve hiicre adezyon molekiil miktarinda degisim
oldugu bildirilmistir. Bu calismada, romatizmal hastaligi olan
hastalarda vaskiiler endotel biiytime faktori (VEGF), E-selectin,
arteriyel sertlik ve hastalik aktivitesi arasindaki iliskiyi
belirlemeyi amagladik.

Yontemler: Calismamiza AS tanili 13 hasta, RA tanili 28
hasta ve 30 saghkh kontrol dahil edildi. Tim hasta ve
saglkl kontrol grubunda arteriyel sertlik, VEGF ve E-selektin,
eritrosit sedimentasyon hizi (ESH) ve CRP diizeylerine bakildi.
Romatizmal hastaligi bulunan grupta hastalik aktivite
gostergeleri olan Banyo Ankilozan Spondilit Hastaligi Aktivite
indeksi (BASDAI) ve DAS-28 skorlari hesaplandi. Serum VEGF ve
E-selektin ol¢timu ELISA yontemi ile, arteriyel sertlik ol¢im ise
osilometrik metotla bakildi. Elde edilen veriler Student t-testi,
Mann-Whitney U testi ve Wilcoxon testi ile istatistiksel olarak
karsilastirildi.

Bulgular: Tim hasta gruplarinda tedavi sonrasinda 3. ayda
DAS-28, BASDAI skorlari, ESH ve CRP diizeylerinde anlamh
bir azalma oldugu gozlenmistir (p<0,001). Tedavi ile birlikte
VEGF ve E-selektin diizeylerinde artis, nabiz dalga hizi (NDH)
ve artirma indeksi (Alx) parametrelerinde ise azalma oldugu
gozlenmistir. Non-tiimor nekroz faktorii tedavisi alan RA
hastalarinda NDH diizeyi degismezken, Alx diizeyi tedavinin 3.
ayinda azalmistir.

Sonug: RA ve AS hastalarinda tedavi ile birlikte inflamasyonun
azalmasi hastalik aktivite skorunda, ESH, CRP degerlerini
azaltmaktadir. Arteryel sertlik parametrelerinden NDH ve
AlXi tedavinin 3. ayinda azalma ile birlikte anlamli dizeye
ulasmamistir. Devam eden tedavi siirecinde arteryel
sertligin ve kardiovaskuler riskin anlamli dizeyde azalacag
dustintilmektedir.

Anahtar Kelimeler: Romatoid artrit, ankilozan spondilit,

arteriyel sertlik, vaskiiler endotelyal growth faktor, e-selektin,
hastalik aktivitesi
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Introduction

Rheumatic diseases such as rheumatoid arthritis (RA) and ankylosing
spondylitis (AS) can cause morbidity with extra-articular involvement.
Various cytokines involved in RA pathogenesis lead to synovial cell
proliferation, expression of endothelial adhesion molecules and collagen
production. Rapid atherosclerosis and increased risk of cardiovascular
disease are also mentioned in AS and RA patients, and inflammatory
processes have an important role (1-3). Atherosclerosis is more common
in RA patients than in the general population (1,2). Arterial stiffness is
a condition that leads to decreased expansion capacity of the vessels
in response to pressure changes. Arterial stiffness is an independent
risk factor for cardiovascular disease and can be used as an indicator of
subclinical cardiac injury (4,5).

It is known that angiogenesis and angiogenetic factors play a role in the
development of rheumatic diseases. Vascular endothelial growth factor
(VEGF) is a potent angiogenic factor and oversecretion can lead to the
development of many pathological conditions such as atherosclerosis,
age-related macular degeneration, RA and diabetic retinopathy (6,7).
E-selectin (CD62E), a cell adhesion molecule expressed in endothelial
cells, plays a mediator role in the interaction between vascular
endothelium and circulating leukocytes in many pathophysiological
conditions such as inflammation, infection and cancer metastasis. This
interaction is an important part of various pathophysiological processes
such as inflammation and atherosclerosis (8).

In this study, we aimed to present the relationship between disease
activation, arterial stiffness and changes in the level of cell adhesion
molecules in patients diagnosed with RA and AS.

Methods

Forty-one patients (28 RA and 13 AS) (BASDAI>5 and DAS28>5.1) with
rheumatic disease and 30 healthy controls were included in the study.
AS was diagnosed according to the axial spondyloarthritis classification
criteria and RA was diagnosed using 2010 ACR/EULAR 2010 classification
criteria (9,10). Regarding healthy controls, subjects with rheumatologic
or other concomitant conditions (hypertension, diabetes mellitus,
chronic renal failure, liver disease, hypo-hyperthyroidism, chronic
obstructive pulmonary disease, peripheral arterial disease, coronary
artery disease, malignancy) were excluded from the study. Demographic
and laboratory features of the patients were recorded. Informed consent
form was signed by all participants. Adnan Menderes University Faculty
of Medicine, Non-invasive Clinical Research Ethics Committee (decision
no: 2015/739, date: 25.12.2015).

VEGF and E-selectin were measured with human ELISA kit (SunRed
Biological Technology, Shanghai, China). Standard solutions of 75, 150,

300, 600, 1200 ng/L were prepared using the stock standard solution in
the kit. 50 uL control, standard and samples were placed in antibody-
coated wells in the plate, respectively. 50 uL chromogen/substrate
solution was placed in all wells and kept at 37 °C for 10 minutes without
light. ELISA (DAR 800, Diagnostic Automation, California, USA) was
automatically calculated at 450 nm with the help of standard solutions
prepared using a microplate reader.

Arterial stiffness was measured by using a single cuffed oscillometric
“arteriograph device”. Patients were rested for at least 5 minutes before
measurementand were asked nottosmoke ordrink caffeinated beverages
at least 30 minutes before. The cuff of the device was adjusted to fit in
the position and at the heart level, and 3 consecutive measurements
were taken automatically for 30 seconds. The augmentation index (Alx)
and pulse wave velocity (PWV) levels were measured by a computer.

Statistical Analysis

The data were evaluated using SPSS version 22 statistical program.
Descriptive data were expressed as mean, standard deviation, median,
minimum, maximum and percentage. The obtained data were
statistically compared with Student’s t-test, Mann-Whitney U test and
Wilcoxon test. A p value less than 0.05 was considered statistically
significant.

Results

Forty-one patients and 30 healthy controls were included in this study.
There were 28 patients (68.3%) diagnosed with RA and 13 patients
(31.7%) diagnosed with AS. Fourteen patients (34.1%) were male and
27 (65.9%) were female. The mean age was 51.0+£12.1 years (range: 27-
74 years). In the control group, 10 subjects (33.3%) were male and 20
(66.7%) were female. The mean age was 51.9+10.8 (range: 29-71 years).
The mean body mass index (BMI) of the patients was 30.7£6.5, while the
mean BMI of the control group was 29.5+3.9. There was no statistically
significant difference between patients and control groups in terms of
age and BMI (p>0.05). Twenty-eight patients were using anti-tumor
necrosis factor (anti-TNF) and the remaining 13 patients were using non-
TNF biological agents.

A statistically significant decrease in DAS-28, BASDAI, erythrocyte
sedimentation rate (ESR) and C-Reaktif Protein (CRP) levels were observed
in all patients after 3 months of treatment. The pre- and post-treatment
median levels of E-selectin (359.5 ng/L vs 386.5 ng/L, p=0.311) and VEGF
(956.5 ng/L vs 1093.5 ng/L, p=0.046) in RA patients are shown in Table 1.
The post-treatment median levels of E-selectin (414.0 ng/L vs 393.0 ng/L,
p=0.724) and VEGF (1035.0 ng/L vs 1028.0 ng/L, p=0.422) were increased
in the AS patients (Table 1). Despite a slight decrease in E-selectin levels
and a slight increase in VEGF levels after treatment, there was no

Table 1. Serum E-selectin and vascular endothelial growth factor levels in rheumatoid arthritis and ankylosing spondylitis patients

Rheumatoid arthritis

Post-treatment 3" month

Pre-treatment (ng/L) (ng/L)
E-selectin 359.5 386.5
VEGF 956.5 1093.5

VEGF: vascular endothelial growth factor
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p-value

Ankylosing spondylitis

Post-treatment 3" month

Pre-treatment (ng/L) (ng/L) p-value
0.311 393.0 414.0 0.724
0.046 1028.0 1035.0 0.422
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Table 2. Arterial stiffness parameters in rheumatoid arthritis and ankylosing spondylitis patients

Rheumatoid arthritis

Pre-treatment Post-treatment 3" month

Ankylosing spondylitis

Pre-treatment Post-treatment 3" month

-value -value
(ng/L) (ng/1) P (ng/L) (ng/1) P
Alx 28.819.0 26.7£10.7 0.217 27.418.2 27.7£10.9 0.927
PWV 8.0£1.5 7.9%1.6 0.553 6.4£0.9 6.31£0.8 0.679

Alx: augmentation index, PWV: pulse wave velocity

statistically significant difference in E-selectin and VEGF levels between
anti-TNF or non-TNF treatment in both AS and RA patients. A statistically
significant difference was not detected in the parameters of Alx and PWV
before and after 3 months of treatment in RA and AS patients (Table 2).

Discussion

VEGF is an angiogenic cytokine that plays a role in angiogenesis, and
also stimulates the migration and proliferation of endothelial cells (6).
Serum and synovial fluid VEGF levels in RA patients were found to be
higher than patients with osteoarthritis systemic lupus erythematosus
and scleroderma, and healthy subjects (11,12). Serum VEGF levels were
found to be higher in AS patients compared to healthy controls (13). In
our study, we did not find any significant difference between AS and
healthy control group in terms of serum VEGF level. In our study, VEGF
levels were significantly lower in the patient groups than in the control
group, whereas there was no statistically significant difference between
AS and RA patients.

Serum VEGF levels have been reported to decrease in patients with
AS treated with infliximab (14). Selaas et al. (15) found a decrease in
VEGF levels on the 3, 6" and 12" months in RA patients treated with
infliximab. In our study, VEGF levels were increased on the 3 month
of treatment, but there was no statistically significant difference
compared to baseline. Positive correlation between VEGF levels, CRP
and BASDAI was reported in 201 AS patients treated with infliximab
(14). In our study, AS patients showed a significant decrease in BASDAI,
CRP, and ESR values 3 months after treatment. On the other hand,
there was no significant difference in VEGF levels compared to pre-
treatment levels.

E-selectin is a cell adhesion molecule expressed on the endothelial
surface in response to proinflammatory cytokines (8). E-selectin levels
were investigated and no significant differences were found between
the control group and AS patients (16). In a study by Baeten et al. (17), 21
patients with spondyloarthropathy were treated with anti-TNF therapy
and itwas reported that E-selectin levels remained unchanged in synovial
examination 12 weeks after treatment. It was reported that there was
no change in E-selectin and VEGF levels at the end of 14 weeks in RA
patients receiving TNF-alpha (o) blockade (18). In our study, E-selectin
levels did not differ significantly in both AS and RA patients compared
with control group. The cause of subclinical atherosclerosis may be due
to platelet parameters, which are another important component in the
atherosclerotic process because AS patients have normal endothelial
function (19). We also found no significant difference in E-Selectin levels
between all patients with rheumatic disease and control group.

Arterial stiffness is a structural change in the arterial wall caused by
increase in PWV. PWV is widely accepted as an accurate and non-invasive
method for assessing arterial stiffness. Even though PWV is a direct
measurement of arterial flexibility, Alx is a more complex parameter of
vascular elasticity and peripheral resistance. PWV and Alx are considered
independent predictors of major cardiovascular events and all-cause
mortality (20). Studies have shown that arterial stiffness is increased in RA
patients compared to the control group; this may contribute to increased
cardiovascular risk by accelerating the atherosclerotic process (21,22). In
our study, there was no significant difference in PWV and Alx parameters
between RA patients and control group. Even though we observed a
decrease in PWV and Alx parameters in all patient groups on the 3" month
of treatment. This decrease was not significant compared to the baseline.

We found no significant difference in the levels of Alx and PWV in RA
patients treated with infliximab compared to control group. In another
study comparing etanercept with methotrexate, Alx was measured on
the 2" and 4™ month. It was found that Alx improved in the etanercept
group and remained unchanged in the methotrexate group (23).
Different results obtained from different studies suggest that these
may be related to the lack of direct measurement of arterial stiffness,
differences in the reflectance of peripheral in RA patients and also other
poorly understood concomitant factors (22).

There are inconsistent results in the literature regarding arterial stiffness
in AS patients compared with the control group. In one study, no
significant difference was found in arterial stiffness between AS patients
and the control group. Avram et al. (24) compared 24 AS patients with
24 controls and found that Alx and PWV levels were significantly higher
in the patient group. In our study, PWV levels were significantly lower
in patients with AS than in the control group. On the other hand, there
was no significant difference in Alx levels between the control group
and AS patient group. In AS patients, Alx value increased from 27.4+8.2
to 27.7£10.9 on the 3" month of treatment. However, this increase was
not statistically significant.

Although systemic inflammation is the primary cause of increased
atherosclerosis in AS patients, the role of inflammation in stiffness of
arteries is still unclear (24). When we compared Alx and PWV levels in
all patient groups with the control group, we did not find any significant
difference. In all patient groups, there was a significant decrease in
disease activity score, sedimentation and CRP values at 3-month values
after biological agent treatment. Despite the difference in Alx and PWV
levels with biochemical treatment, it was not statistically significant.
The main limitation of this study is that we have no information about
the long-term effect of anti-TNF agents on these parameters. Another
limitation is the small sample size.
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Conclusion

In our study, there were no significant difference in the levels of
E-selectin and VEGF, Alx and PWV parameters in AS patients treated with
biological agents compared with pre-treatment levels. The comparison
between RA and AS patients showed no significant difference in terms
of VEGF, E-selectin, and also PWV and Alx. It was shown that both PWV
and Alx values decreased insignificantly in RA patients who received
biological treatment. PWV levels remained unchanged in RA patients
receiving non-TNF-a. biotherapy, but Alx levels decreased in the 3
month of treatment. Reduction of the inflammatory process with
treatment is thought to cause a decrease in the arterial stiffness, which
is an important risk factor for cardiovascular diseases.
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ABSTRACT

0z

Introduction: Although sepsis is one of the most important
causes of death in hospitalized patients, information on early
predictive factors for predicting mortality and morbidity is
limited. The aim of this study was to determine the relationship
between defined arterial blood gas parameters and 30-day
mortality in adult patients aged 65 years and older who were
admitted to the emergency department and diagnosed with
sepsis.

Methods: Arterial blood gas parameters of patients older than
65 years who were diagnosed with sepsis in the emergency
department during the 5-month period between March and
August 2017 were analyzed retrospectively. The relationship
between pH, lactate, anion gap, bicarbonate and base-excess
and 30-day mortality was analyzed.

Results: Atotal of 103 elderly patients with sepsis were included
in the study. Fifty-eight patients (56.3%) were female and the
mean age was 77.74+8.45 years (range: 65-99 years). Twenty-
two patients (21.4%) died within 30 days. The admission “Quick
Sepsis-related Organ Failure Assessment” values were found
to be 2 or more in 32 patients (31.1%). Bicarbonate (p=0.001),
lactate (p<0.001), anion gap (p=0.007) and base-excess
(p=0.001) values were found to be significantly associated with
30-day mortality.

Conclusion: In our study, we found that the levels of lactate,
bicarbonate, anion gap and base-excess in arterial blood
gas were associated with 30-day mortality in elderly patients
diagnosed with sepsis. These parameters should be closely
monitored in septic patients. Monitoring of these parameters
may help early clinical decision-making in emergency
department patients with sepsis and may affect the outcome
of sepsis.

Keywords: Blood gas analysis, mortality, sepsis, elderly patient

Amag: Sepsis hastanede yatan hastalarda en o6nemli
olum nedenlerinden biri olsa da mortalite ve morbiditeyi
ongormeye yonelik erken prediktif faktorlerle ilgili bilgiler
sinirhdir. Bu ¢alismada acil servise basvuran ve sepsis on tanili
65 yas ve lzeri eriskin hastalarda tanimlanmis arteriyel kan
gazi parametreleriyle 30 giinliik mortalite arasindaki iliskinin
belirlenmesi amaclandi.

Yontemler: Mart-Agustos 2017 tarihleri arasindaki 5 aylik
stirecte acil serviste sepsis on tanisi konulmus 65 yas Uzeri
hastalarin arteriyel kan gazi parametreleri retrospektif olarak
incelendi. Kan gazi parametrelerinden pH, laktat, anyon acigi,
bikarbonat ve baz acigi ile 30 gtinlik mortalite arasindaki iliski
analiz edildi.

Bulgular: Sepsis tanili 103 yasli hasta calismaya dahil edildi.
Hastalarin 58'i (%56,3) kadindi ve yas ortalamasi 77,74+8,45
yil (aralik: 65-99) olarak saptandi. Hastalarin 22 (%21,4) tanesi
30 giin icerisinde o6ldi. Basvuru “Hizh Sepsisle ilgili Organ
Yetmezligi Degerlendirmesi” degerleri 32 (%31,1) hastada 2
veya daha Uzeri olarak saptandi. Parametrelerden bikarbonat
(p=0,001), laktat (p<0,001), anyon acigi (p=0,007) ve baz acig
(p=0,001) degerlerinin 30 glinlik mortalite ile anlaml olarak
iliskili oldugu bulundu.

Sonug: Calismamizda 65 yas ve lizeri sepsis on tanili hastalarda
arteriyel kan gazinda saptanan laktat, bikarbonat, anyon
acigl ve baz fazlaligi dizeylerinin 30 giinlik mortalite ile
iliskili oldugunu saptadik. Septik hastalarda bu parametreler
yakindan izlenmelidir. Bu parametrelerin izlenmesi, sepsis
on tanili acil servis hastalarinda erken klinik karar almaya
yardimci olabilir ve sepsis sonucunu etkileyebilir.

Anahtar Kelimeler: Kan gazi analizi, mortalite, sepsis, yasl
hasta
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Introduction

Sepsis is a life-threatening organ dysfunction syndrome resulting from
an inappropriate host response to infection (1-3). Sepsis and septic
shock, which affects millions of people around the world every year
and cause the death of one in four people, is an important health
problem (4,5). Early diagnosis and initiation of appropriate treatment
in the first hours after sepsis improve outcomes. Especially in the last
guidelines, dynamic measurements instead of static are recommended
for evaluation of response to fluid treatment and determination of
subsequent fluid treatment. Sepsis-induced hypoperfusion is manifested
by acute organ dysfunction and/or £ a decrease in blood pressure and
an increase in serum lactate levels. Although serum lactate level is not
an indicator of direct tissue perfusion, increased lactate levels have
been reported to be associated with poor outcome regardless of source
(6,7). When the studies evaluating lactate-guided resuscitation in septic
shock patients are examined, it is also known that there is a significant
decrease in mortality in lactate-guided resuscitation compared to
resuscitation without lactate monitoring (8,9). The use of lactate is also
recommended in the follow-up of patients’ response to treatment in
sepsis. Blood lactate levels can be evaluated in arterial or venous blood
gas examinations in many health facilities and blood gas examinations
are used almost routinely in sepsis patients.

Population over 65 years of age is increasing day by day in developingand
developed countries and in parallel with this; the number of emergency
service admissions is increasing in this age group. Elderly patients have
the highest hospitalization rate, the longest hospital stay, and the
highest resource utilization rate compared to other age groups (10). Due
to the high frequency of atypical presentations, weakened physiological
responses, complex medical backgrounds and the presence of chronic
diseases, these patients have higher mortality during hospitalizations
compared to all other age groups (11).

Although sepsis is one of the most important causes of death in
hospitalized patients, information on early predictive factors for
predicting mortality and morbidity is limited. The aim of this study was
to determine the relationship between 30-day mortality and defined
arterial blood gas parameters in adult patients aged 65 years and older
who were admitted to the emergency department with the diagnosis
of sepsis.

Methods

This study was planned as retrospective, cross-sectional and observation-
based in our emergency department. After the approval of the istanbul
Training and Research Hospital Local Ethics Committee (decision no:
2011-KAEK-50), five-month data between March 1, 2017 and August 1,
2017 were retrospectively reviewed. Patients who were 65 years or older
and were admitted to the emergency department within this date range
and who underwent blood gas analysis in the emergency room were
detected using the laboratory computer system. The medical files of
these patients were examined using the infection-related ICD diagnostic
codes and the patients with a prediagnosis of sepsis constituted the
study cohort. According to the Third International Consensus, sepsis is
defined as life-threatening organ dysfunction caused by a dysregulated
host response to infection (1). In our study, patients diagnosed with

290

sepsis by clinician were confirmed in each case using Third International
Consensus definitions. Quick Sepsis-related Organ Failure Assessment
(qSOFA) score was calculated retrospectively for patients with registered
respiratory rate, systolic blood pressure (SBP), and consciousness on
admission to the emergency department. Patients with a score of 2
or more were evaluated as sepsis at the emergency department and
patients with a score of less than 2 were included in the study if their
qSOFA score increase to 2 or more within 24 hours after verifying with
respiratory rate, SBP and consciousness. Among the patients who were
clinically thought to have sepsis, patients who were 65 years or older
and who had arterial blood gas analysis within the first 4 hours in the
emergency department with available results in the laboratory software
system were selected for the study. Patients under the age of 65 years,
patients with qSOFA score less than two in the first 24 hours, patients
without arterial blood gas analysis within the first 4 hours or patients
with no blood gas analysis due to technical reasons were excluded from
the study. Considering these criteria, 103 patients were included in the
study. The demographic, laboratory and clinical data of the patients
were retrospectively reviewed and recorded from the hospital software
system. The patients were asked whether they were alive on the 30" day
either by screening from the population registry system or by telephone.
The relationship between pH, bicarbonate, lactate, anion gap and base-
excess and 30-day mortality was investigated. The study was carried out
in accordance with the Helsinki Declaration with the data obtained from
the patient file and laboratory software system.

SPSS 16.0 was used for statistical analysis (SPSS Inc., Chicago, IL, USA).
The normality of continuous variables was evaluated by Shapiro-Wilk
test. Continuous variables were expressed as mean * standard deviation,
and categorical variables were expressed as number and percentage.
Chi-square test was used for comparisons between categorical variables.
Student’s t-test was used for comparison of the normally distributed
parameters and Mann-Whitney U test was used for the comparison
of non-normally distributed parameters. The receiver operating
characteristic (ROC) curve was plotted to calculate the probability
of predicting mortality and the area under the curve was calculated.
Statistical significance was accepted as p<0.05.

Results

The mean age of 103 patients included in the study was 77.74+8.45
years (range: 65-99 years). Fifty-eight patients (56.3%) were female and
45 (43.7%) were male. Thirty-two patients (31.1%) had a qSOFA score of 2
or more on admission to the emergency department and the remaining
71 patients (68.9%) had a qSOFA score of 2 or more within 24 hours
although they had a score less than 2 on admission. On admission to
the emergency department, 41 patients (39.8%) had a Glasgow Coma
scale score of 13 or less, 23 (22.3%) had SBP of 100 mmHg and less,
and 20 (19.4%) had respiratory rate of 22 and above per minute. Of
the 103 patients included in the study, 22 (21.4%) died within 30 days.
On admission, median respiratory rate was 15/min, mean SBP was
131.6+30.7 mmHg, mean diastolic blood pressure was 70.6+14.0
mmHg, and mean arterial pressure 90.9+18.2 mmHg, mean heart rate
was 88.7£17.5 beats/minute, mean body temperature was 36.8+1.0 °C
and mean peripheral oxygen saturation was 94.0£4.7 (Table 1). When
the sources of infection were examined, it was found that 49 (47.6%)



were due to respiratory system, 23 (22.3%) were due to urinary system
and the remaining 31 (30.1%) were due to other infections.

In all patients, the mean lactate was 2.2£1.6 mmol/L (range: 0.1-7.7),
base-excess was 1.5+4.9 mmol/L (range: -17.3-23.4), anion gap was
1.914.8 mmol/L (range: -20.4-17.1), bicarbonate was 25.8+5.0 mmol/L
(range: 9.5-48.2), ionized calcium was 1.12+0.08 mmol/L (range: 0.62-
1.33) and pH was 7.41+0.68 (range: 7.18-7.61). Lactate (p<0.001) and
anion gap (p=0.007) values were higher, and base-excess (p=0.001) and
bicarbonate (p=0.001) values were lower in the mortality group and
these differences were statistically significant. lonized calcium values
were found to be significantly higher in the mortality group, but this
value had no clinical significance. There was no significant correlation
between pH and mortality (p=0.913) (Table 2).

Regarding ROC curve and areas under the curve, lactate (0.825),
bicarbonate (0.742), base-excess (0.733) and anion gap (0.687) were
found to predict mortality. The ROC curves of the parameters are shown
in Figure 1.

Discussion

Sepsis is defined as a life-threatening organ dysfunction caused by an
abnormal host response to infection and is one of the leading causes of

Dikme and Dikme. Blood Gas and Mortality in the Elderly with Sepsis

death. The prevalence of sepsis is increasing in the whole world. Although
there are many factors contributing to this increase, the increase in the
proportion of the elderly population plays an important role in this and
mortality is higher in this age group. Blood gas assessment is almost
routinely used in the management of patients with sepsis. The aim of
this study was to determine the relationship between defined arterial
blood gas parameters and 30-day mortality.
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Figure 1. ROCanalysis of defined parameters for predicting 30-day mortality

ROC: receiver operating characteristic

Table 1. Comparison of the cases included in the study with all variables according to mortality

Variable Study cohort (n=103)
Age, Mean £ SD 77.7418.45
Female, n (%) 58 (56.3%)
Male, n (%) 45 (43.7%)
Admission qSOFA >2, n (%) 32 (31.1%)
24" hour qSOFA >2, n (%) 71 (68.9%)
GCS score <13, n (%) 41 (39.8%)
SBP mmHg, Mean + SD 131.6£30.7
DBP mmHg, Mean = SD 70.6£14.0
MAP mmHg, Mean * SD 90.9+18.2
Heart rate/min, Mean * SD 88.7£17.5
Respiratory rate/min, median (IQR) 15 (13-17)
Body temperature °C, Mean + SD 36.811.0
Sp02 %, Mean + SD 94.0t4.7

30-day mortality

Yes (n=22) No (n=81) P
79.8611.44 77.1610.98 0.147
12 (20.7%) 46 (79.3%)

0.519
10 (22.2%) 35 (77.8%)
8 (25%) 24 (75%)

0.220
14 (19.7%) 57 (80.3%)
12 (29.3%) 29 (70.7%) 0.090
127.1+6.4 1329434 0.267
70.6£3.3 70.5£1.5 0.587
89.6+4.0 91.3%£2.0 0.385
89.9+3.9 88.411.9 0.834
14.5 (12-19) 15 (13-16.5) 0.874
36.6£0.2 36.9£0.1 0.301
93.4+1.2 94.2+0.5 0.926

SD: standard deviation, qSOFA: Quick Sepsis-related Organ Failure Assessment, GCS: Glasgow Coma scale, SBP: systolic blood pressure, DBP: diastolic blood pressure, MAP: mean arterial

pressure, IQR: interquartile range, Sp02: peripheral oxygen saturation

Table 2. Relationship between blood gas parameters and 30-day mortality

Variable, Mean + SD Study cohort (n=103)

Lactate, mmol/L 2.2+1.6
Base-excess, mmol/L 1.5+4.9
Anion gap, mmol/L 1.914.8
Bicarbonate, mmol/L 25.8+5.0
lonized calcium, mmol/L 1.12£0.08

pH 7.4110.68
SD: Standard Deviation

30-day mortality

Yes (n=22) No (n=81) P
4.0£0.4 1.8+0.1 <0.001
-1.1£0.8 2.240.6 0.001
4.0£0.9 1.3£0.5 0.007
22.810.8 26.6%0.6 0.001
1.13£0.02 1.12£0.01 0.001
7.42%0.02 7.41£0.01 0.913
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Respiratory and genitourinary tract infections are the most common
sepsis foci in the elderly (12). In our study, respiratory tract infections
were found to be the most common (47.6%) etiologic cause in
accordance with the literature. Increased awareness of sepsis and
significant improvements in diagnosis and management have led
to improvements in outcomes in all age groups. However, despite all
developments, the overall mortality rate remains high in elderly adults.
In-hospital mortality rate in patients 65 years and older is reported to be
30-60% in the literature and this rate increases to 40-80% in patients 80
years and older (4,13,14). In our study, 30-day mortality was 21.4%. This
result may be due to the fact that sepsis cases with less severe clinical
severity were retrospectively included in our study. When our cohort was
examined, it was seen that the number of cases with a qSOFA score of 2
or more on admission was 32 (31.1%).

Sepsis may cause respiratory failure, acute kidney damage, organ
dysfunction and metabolic acidosis associated with shock and multiple
organ failure. Therefore, assessment and careful management of acid-
base status is often necessary (4,15). Blood gas analysis is not only used
for this, but also it has the advantages of performing analyzes such as
sodium, potassium, glucose, hemoglobin, lactate, ionized calcium and
ionized magnesium on the sample taken. It has been well defined that
serum lactate levels are predictors of mortality in trauma and sepsis
(16-18), and the importance of lactate in the treatment of sepsis is
often emphasized and it has been also stated that some treatment
approaches have to be made dependent on lactate levels (19). In our
study, higher serum lactate levels were found in patients who died due
to sepsis. Although it has been proved that serum lactate levels may help
to manage septic shock treatment and the necessity of routine study
is recommended, lactate level may not be evaluated routinely in all
centers due to lack of technical infrastructure. In these cases, anion gap
has traditionally been used as an indicator for lactate levels. Bakker et
al. (20) reported that high anion gap is a good but not perfect indicator
for high lactate levels in emergency department patients at risk of
sepsis. In our study, higher anion gap levels were found in patients with
sepsis who died on the 30" day compared to the survivors.

Shock is best described as organ dysfunction resulting from inadequate
tissue perfusion due to inadequate oxygen delivery. Inadequate
oxygen supply to tissues often causes metabolic acidosis, and therefore
metabolic acidosis is a common finding in patients with septic shock. In
many studies, it has been reported that metabolic acidosis evaluations
in the first days of hospitalization in patients with septic shock are
associated with good clinical outcomes (21). Carrara et al. (22) reported
that there was a significant association between decreased blood pH
and oxygenation and mortality in patients with severe sepsis and septic
shock (22). There are also studies reporting that neither bicarbonate,
lactate and base deficit nor regional perfusion endpoints are superior to
each other in the diagnosis of shock (23). In our study, low bicarbonate
level was found to be significantly associated with mortality, but we
found no significant relationship between blood pH and mortality.

Base-excess represents the additional base amount that should be
added to one liter of blood to normalize the pH. It has been reported
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that base-excess is a predictor of morbidity and mortality in critically ill
and trauma patients (24,25). Similarly, in our study, the base-excess level
was found to be lower in patients who died.

We had some limitations in the study. It was a single-center, retrospective
study and the sample size was relatively small. Intensive care treatment
processes (inotropic initiation, antibiotherapy, interventions, etc.)
in some sepsis patients could not be monitored and recorded due to
referral to other centers for intensive care unit stay. When we examined
the reports in the literature in our age group, our mortality values were
lower. This may be due to diagnosis-related deficiencies, or to the fact
that the selected patients were clinically better patients with sepsis.

Conclusion

Regardless of clinical severity, the majority of sepsis patients are first
examined in the emergency department. Therefore, it is important
for emergency physicians to accurately evaluate disease severity and
mortality risk when confronted with these patients. In our study, we
demonstrated that the levels of lactate, bicarbonate, ionized calcium,
anion gap, and base-excess in the arterial blood gas were associated with
30-day mortality in patients aged 65 years and older. These parameters
should be closely monitored in septic patients. Monitoring of these
parameters may help early clinical decision-making in emergency
department patients with sepsis and may affect the outcome of sepsis.
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ABSTRACT

0z

Introduction: Advances in oncological diagnosis and treatment
increase survival and remission of the disease. However,
prolonged survival also increases the likelihood of developing
second primary malignancies. The aim of this article was to
evaluate whether the second primary tumor is associated with
the first primary tumor and to determine the survival time
in patients diagnosed with cancer, treated, and followed-up,
and to make recommendations about the follow-up of these
patients.

Methods: Patients who were admitted to the istanbul Training
and Research Hospital, Clinic of Radiation Oncology and
Medical Oncology, between January 2011 and December
2017, and who had a follow-up of more than 6 months were
retrospectively reviewed. Of 9892 patients, multiple primary
tumors (MPT) were detected in 121 patients. The origin of
tumor, occurrence time, gender, age, metastasis and survival
rates of the patients were investigated. Data were collected
using Excel and transferred to SPSS 22.0 program.

Results: There were 56 (46%) female and 65 (54%) male
patients. The mean age of the female patients was 58 years and
the mean age of the male patients were 64 years. The median
age for both sexes was 63 (range: 37-82). The second primary
tumor was found to be metachronous in 89 patients (74%) and
synchronous in 32 patients (26%). The incidence of MPT was
1.22%. Breast-breast cancer pair in women and larynx-lung
cancer pair in men were in the foreground. Eighty-one patients
(67%) had a history of smoking and 18 patients (15%) had a
history of alcohol use. In synchronous and metachronous
tumors, the most common metastasis was observed in the
skeletal system. Median overall survival was 51 months in
synchronous tumors and 72 months in metachronous tumors.

Conclusion: The development of a second primary cancer in a
patient diagnosed with cancer is higher than in those who have
not been diagnosed with cancer. Early diagnosis of patients and
prolongation of survival may increase the incidence of second
primary tumors. For this reason, new complaints emerging

Amag: Onkolojik tani ve tedavilerdeki gelismeler sagkalimi
artirmakta ve hastaligin remisyonunu saglamaktadir. Bununla
birlikte uzamis sagkalim ikincil primer malignitelerin gelismesi
olasiligini da artirmaktadir. Bu makalenin amaci kanser tanisi
konulmus, tedavi almis ve takip edilen hastalarda ikinci
timortn birinci timorle iliskili olup olmadigini ve sagkalim
surelerini degerlendirmek, bu hastalarin takibinde neler
yapilabilecegi konusunda onerilerde bulunmaktir.

Yontemler: Ocak 2011 ile Aralik 2017 tarihleri arasinda,
istanbul Egitim ve Arastirma Hastanesi Radyasyon Onkolojisi
ve Tibbi Onkoloji polikliniklerine basvuran, 6 aydan uzun sireli
takipleri olan, 9892 hasta dosyasi retrospektif olarak incelendi.
Yiz yirmi bir hastada multiple primer timor (MPT) oldugu
saptandi. Timorin hangi organlarda olustugu, ne zaman
gelistigi, hastalarin cinsiyeti, yasi, metastaz, sagkalim oranlari
arastirildi. Veriler Excel'de toplanarak SPSS 22.0 programina
aktarildi.

Bulgular: 56 (%46) kadin, 65 (%54) erkek hasta vardi. Kadin
hastalarin yas ortalamasi 58, erkek hastalarin ise 64 olarak
bulundu. Her iki cins icin ortanca yas 63 (37-82) olarak tespit
edildi. Hastalarin 89unda (%74) ikinci tumor metakron,
32'sinde (%26) senkron olarak saptandi. Coklu MPT goriilme
oranimiz%1,22 idi. Kadinlarda meme-meme kanseri; erkelerde
larenks-akciger kanseri ciftleri 6n planda gozlendi. 81 (%67)
hastada sigara icme oykiisu; 18 (%15) hastada alkol kullanma
aliskanhgr oykusu vardi. Senkron ve metakron tiimorlerde en
sik metastaz iskelet sisteminde gozlendi. Senkron tiimaorlerde
medyan genel sagkalim 51 ay, metakron timdrlerde 72 ay
olarak saptandi.

Sonug: Kanser tanisi almis bir hastada ikinci bir kanser
gelisimi, kanser tanisi almamis kimselere gore daha fazladir.
Hastalarin erken teshis edilmesi ve sagkalimin uzamasi ile
ikincil timore yakalanma sikhigi artabilmektedir. Bu nedenle
kanser tanisi almis hastalarin takipleri sirasinda ortaya cikan
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during the follow-up of patients diagnosed with cancer should
be considered and second primary tumors should be suspected.
We think that long-term follow-up, especially for detecting early
metachronous tumors, will contribute to survival in patients with
cancer.

Keywords: Multiple primary tumors, synchronous, metachronous

Introduction

Advances in oncologic diagnosis and treatment increase survival and
remission of the disease. However, prolonged survival increases the
likelihood of developing second primary malignancies. The term
“multiple primary malignant tumors” was first used by Billroth in
1889, and the first paper describing multiple primary tumors (MPT)
was published by Warren and Gates in 1932 (1,2). According to today’s
definition, the features that should be available in MTPs are: 1) Each
tumor should be diagnosed as malignant histopathologically, 2) each
tumor should be histopathologically different tumors, and 3) each
tumor should not be recurrence or metastasis of other tumor. While
synchronous tumors are defined as tumors seen within 6 months after
primary tumor diagnosis, metachronous tumors are tumors diagnosed
after 6 months of primary tumor diagnosis (2). Although the mechanism
of occurrence cannot be determined exactly, genetic mutations,
chemotherapy and/or radiotherapy applications and prolonged survival
of cancer patients are known to increase the risk of second primary
tumor development (3-6).

The aim of this article was to evaluate whether the second primary
tumor is associated with the primary tumor in patients who were treated
and followed-up with cancer diagnosis, to evaluate the survival time
and to make recommendations about the follow-up of these patients.

Methods

The files of 9892 patients who were followed for more than 6 months
in Radiation Oncology and Medical Oncology clinics between January
2011 and December 2017 were examined. One hundred and twenty-
one patients with primary tumors diagnosed as having synchronous
or metachronous tumors were included in the study. The incidence of
MPT was 1.22%. Patients with > primary tumors and those who had
been diagnosed with cancer for the first time in more than 7 years were
excluded from the study. Overall survival (0S) was defined as the time
from diagnosis to last follow-up or death. The data about whether the
patients were alive or not were obtained from the computer system
of our hospital. Patient case report forms and consent are included in
each patient’s file. Approval was obtained from the istanbul Training
and Research Ethics Committee of our hospital (decision no: 1628, date:
04.01.2019).

Statistical Analysis

Data were collected in Excel and transferred to SPSS 22.0 program.
Mean, standard deviation, median, minimum, maximum, frequency
and percentage values were used in statistical analysis. The definition
of the variables was measured by the Kolmogorov Smirnov test. The

Mermut and Giirsu. Our Patients with Multiple Primary Tumors

yeni yakinmalar onemsenmeli ve ikincil timorler goz ontinde
bulundurulmalidir. Ozelikle metakron tiimorleri erken saptamak igin
kanserli hastalarda uzun sireli takibin sagkalima katkisi olacagini
dustinuyoruz.

Anahtar Kelimeler: Coklu primer timor, senkron, metakron

chi-square test was used for the analysis of qualitative independent
data, and Fisher’s Exact test was used when the chi-square conditions
were not met. Independent sample t-test was used for the analysis of
quantitative independent data. Kaplan-Meier log-rank test was used for
survival analysis.

Results

0f 121 patients, 56 (46%) were female and 65 (54%) were male. The mean
age of the female patients was 58+10.37 years and the mean age of the
male patients was 64£8.62 years. The median age for both sexes was 63
(37-82) years. The second primary tumor was found to be metachronous
in 89 patients (74%) and synchronous in 32 patients (26%). The time
between the detection of the first and second primary tumors was 1.1
months (range: 0-6) in synchronous tumors and 30.8 months (range:
7-78) in metachronous tumors. Eighty-one patients (67%) had a history
of smoking and 18 patients (15%) had a history of alcohol use.

In 32 patients with synchronous tumors, breast cancer/breast cancer
pair was the most common tumor pair (38%), followed by breast cancer/
colorectal cancer pair (13%). Among 89 patients with metachronous
tumor, laryngeal cancer/lung cancer was the most common tumor
pair (13%), followed by prostate cancer/lung cancer (8%). When MPTs
were evaluated histopathologically, invasive ductal carcinoma/invasive
lobular carcinoma was most common in synchronous tumors, whereas
adenocarcinoma was the most common carcinoma in metachronous
tumors, followed by epidermoid carcinoma.

The metastasis was observed after a mean period of 15 (4.78+11.29)
months in synchronous tumors and 29 (9.07+£18.24) months in
metachronous tumors. The most common site of metastasis was observed
as skeletal system in four (40%) patients with synchronous tumor and in
nine (36%) patients with metachronous tumor (p=0.126). Demographic
characteristics of patients with synchronous and metachronous tumors
are shown in Table 1.

In our study, the most common tumor in women was found to be breast
cancer (64%) and the second most common tumor was colorectal cancer
(14%). In men, laryngeal cancer (25%) was the most common cancer,
followed by prostate cancer (17%). Tumor pairs were breast-breast and
breast-colorectal in women, and larynx-lung and prostate-lung in men.
The distribution of tumors by gender is shown in Table 2.

In our study, surgery for synchronous tumors was performed in 25
patients (78%). Then, the curative treatment of the patients was
determined starting from the tumor, whichever of the diseases would
determine the survey. The curative treatment was performed to primary
tumor in 82 patients (92%) with metachronous tumors. Median 0S was
51 (95% confidence interval (Cl): 43.69-58.30) months for synchronous
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tumors and 72 (95% Cl: 59.44-84.55) months for metachronous
tumors (log rank: 0.145). General survival graphs of synchronous and

Table 2. Gender distribution of most common tumor,
histopathology and stage

metachronous tumors are shown in Figure 1. Female, n=56 Male, n=65
e (46%) (54%) p
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Figure 1. Overall survival in synchronous and metachronous tumors



Discussion

We see that the number of patients diagnosed with cancer at an early
stage has increased with the increased use of screening programs and
that the survival of patients has been prolonged with new treatments
developed. With long survival times, the probability of developing a
second primary tumor increases. Metachronous tumors often develop
as a result of previous cancer treatments such as chemotherapy and
radiotherapy, whereas synchronous tumors are associated with organ-
specific carcinogens such as cigarettes and alcohol (3). The development
of a second cancer in a patient diagnosed with cancer is 1.29 times
higher than in patients with no diagnosed cancer (4). This is due to
cancer development in different organs as a result of exposure to the
same carcinogens in the primary tumor site (such as smoking, alcohol
use) or genetic changes (7,8). Smoking and alcohol use can also trigger a
second cancer in the lung, esophagus, pancreas, cervix and bladder. This
condition is called “field cancerization effect” (9-11). Thirty-three patients
(27.2%) in our study had the first tumor diagnosis in these organs.

MPTs can occur at any age, but they are reported to be more common
after the age of 50 (12-14). The median age of our patients was 63
(37-82) and was consistent with the literature. We can attribute the
incidence of MPT in advanced age to weakening of immunity with
aging, prolongation of exposure to carcinogens, and sensitization to
carcinogens with aging.

According to surveillance, epidemiology, end results program data,
in which annual cancer statistics are published, prostate-respiratory
system cancer is the most common tumor pair in men, followed by
prostate-colon cancer (primary tumor-second tumor). Breast cancer-
breast cancer pair is the most common and breast cancer-colorectal
cancer pair is the second most common pair in women (15). In this
study, similar to the above data, the most common MPT pair in female
patients was breast-breast and breast-colorectal cancer pairs. However,
the situation was slightly different in male patients. In men, larynx-lung
and prostate-lung cancer were the most common cancer pairs. We think
that the difference in male patients is mainly due to the fact that we
have more head and neck cancer patients and small number of cases
diagnosed with lung cancer. This difference can be explained by the
high smoking and alcohol use in male patients.

The male/female ratio in patients with MPTs varies between 0.9 and 3.5
in various publications (15,16). The male/female ratio was 1.1 in our
patients and this was consistent with the literature. MPTs are mostly
seen as metachronous (16,17). Eighty-nine patients (73.6%) in our study
had metachronous tumors.

Inthe literature, the incidence of MPT in genitourinary tumors is reported
as 13.5% (17). In our study, there were 17 patients with genitourinary
cancer and this rate was found to be 14%. In a study evaluating the
success of Positron-emission tomography/ Computed Tomography (PET/
CT) in the detection of synchronous primary tumor, 9.5% of patients
had synchronous primary tumor, PET/CT detected 84% of them and
treatment changed in 80% of patients (18). Similar to the other studies,
metachronous tumors (76%) were observed more in our study. However,
in contrast to the above study, the incidence of synchronous tumors
was higher (36%). In our study, the contribution of PET/CT in detecting
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synchronous and metachronous tumors, in the initial staging and in
follow-up was significant. Almost all cases were diagnosed in this way.

In terms of prognosis, it is seen that there is a worse survival time in
MPT cases especially in synchronous tumors. The reason for this is to
fight two cancers in the same period in the synchronous tumor group,
whereas the primary tumor is treated in metachronous tumors and the
time to development of a second cancer was shown to be longer (19). In
our study, the median OS was 51 months in synchronous tumors and 72
months in metachronous tumors.

In the literature, the incidence of MPT varies between 0.4% and 21%
(19,20). This rate was 1.22% in our patients. Adenocarcinoma was
the most common histological type in one series (21). Similar to the
literature, the histology of adenocarcinoma was prominent in 37
patients (31%) in our study.

While synchronous tumors are caused by exposure to similar
carcinogens, the negative effects of the treatments for first tumor can be
mentioned on the development of metachronous tumors. The etiology
may include the causes of the primary tumor or treatments applied to
the primary tumor (22). In our study, 81 patients (67%) had a history
of smoking and 18 (15%) had a history of alcohol use. Regarding the
relationship between synchronous and metachronous tumors with
alcohol use and smoking in our study, no difference was found between
smoking and development of both tumors, while alcohol use was higher
in metachronous tumors. As mentioned above, we could expect more
cigarette and alcohol use in synchronous tumors, but this was not
observed in this group because synchronous tumor pairs had more
breast meme breast carcinomas. We know that smoking and alcohol use
are not as intensely related to the etiology of breast tumors, as in head
and neck and lung cancers. Laryngeal-lung carcinoma pair was more
common in metachronous tumors. The association of this tumor pair is
generally associated with smoking and alcohol use. As a result, alcohol
use in metachronous tumors was statistically higher in our study.

Conclusion

Early detection of cancer and prolonged survival may increase the
incidence of second primary tumors. For this reason, new complaints
emerging during the follow-up of patients diagnosed with cancer should
be considered and second primary tumors should be suspected. When
metachronous tumor is diagnosed, multidisciplinary approaches may
prolong survival in these patients. In addition, patients should be given
increased awareness by giving up smoking and alcohol, paying attention
to their weight, doing sports, and participating in screening test
programs (fecal occult blood test, smear examination, mammography
etc.). We think that long-term follow-up will contribute to the survival
of patients who have survived more than 5 years, especially for cancers
that may develop metachronously.
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ABSTRACT

0z

Introduction: Standard drug syringe labels can reduce drug
errors. In this study, it was aimed to report the attitudes of
anesthesia workers (AW) towards labeling, to emphasize the
importance of drug labeling in drug errors and to contribute
to safe anesthesia practices by raising awareness about
standardization.

Methods: The study was initiated after obtaining permission
from the Zonguldak Biilent Ecevit University Clinical Research
Ethics Committee. A confidential, self-reporting questionnaire
was sent to each member of Turkish Anesthesiology and
Reanimation Society and to technicians whose e-mail addresses
were known.

Results: A total of 189 people participated. Of all participants,
49.2% were aware of standard syringe label (SSL). While 67.3%
of these participants stated that they used color-coded self-
adhesive labels, 47% stated that they did not know which
standards these labels met. AWs suggested that color-coded self-
adhesive labels (92.9%), SSL for vials (97.3%) and pre-prepared
syringes (87.8%) were effective in reducing drug administration
errors (DAE). Of all participants, 89.9% stated that they did not
know DAE and 84.7% stated that they read the label each time
before administration. AWs stated that DAE could be prevented
through standard labeling procedures (47%), attention (23%),
education (21%) and producing the vials in different sizes and
colors (9%).

Conclusion: AWs stated that developing and standardizing
the vial labels, scheduling trainings, paying care and attention
were important in prevention of labeling-related errors.

Keywords: Anesthesia workers,

standardization

labeling, drug error,

Amag: Standart ila¢c enjektor etiketleri ila¢ hatalarini
azaltabilir. Calismamizda, ilkemizde anestezi ¢alisaninin (AC)
ilac etiketleme konusundaki tutumlarini, ilac hatalarinda
etiketlemenin  6nemini  vurgulamak ve standardizasyon
bilincinin artmasina yonelik bir farkindalik yaratarak gtivenli
anestezi uygulamalarina katki saglanmasi amaglanmistir.

Yontemler: Bu calisma Zonguldak Biilent Ecevit Universitesi
Klinik Arastirma Etik Kurulu'ndan izin alindiktan sonra
tamamlandi. Turk Anesteziyoloji ve Reanimasyon Dernegi’'nin
her tiyesine ve posta adresleri bilinen teknisyenlere gizli, kendi
kendini raporlama anketi gonderildi.

Bulgular: Toplam 189 kisi katildi. Katilimcilarin %49,2’si
standart enjektor etiketinin (SEE) farkindaydi. Bu katimcilarin
%67,3'ti renk kodlu kendinden yapiskanli etiket kullandiklarini
belirtirken, %47si bu etiketlerin hangi standartlari karsiladigini
bilmediklerini belirtmistir. ACler ila¢ uygulama hatalarini (IUH)
azaltmak icin; renk kodlu kendinden yapiskanli etiketlerin
%92,9, flakonlarin %97,3 ve 6nceden hazirlanmis SSE'nin %87,8
oraninda etkili olacagini belirtti. Katilimalarin %89,9’u iUH
bildirmedigini, %84,7’si, uygulama oncesi her defasinda etiketi
okudugunu belirtti. ACler, iUHyi onlemede SEE'nin (%47),
dikkat (%23), egitim (%21) ve flakon-ampullerin farkli renk ve
boyutlarda yapilmasi (%9) gerektigini belirtmislerdir.

Sonug: ACler, etiketleme ile ilgili hatalarin 6nlenmesi icin;
flakon etiketlerinin gelistirilmesinin ve standartlastiriimasinin,
egitimlerin planlanmasinin, 6zen ve dikkatin ©6nemini
belirtmistir.

Anahtar Kelimeler: Anestezi calisanlari, etiketleme, ilag hatasi,
standardizasyon
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Introduction

Errors in drug selection and drug use are among the common adverse
events in hospitals (1,2). The European Board of Anesthesiology and the
European Society of Anesthesiology have stated that drug errors reduce
patient safety, but that they can be prevented (3,4). Most anesthesia
workers (AW), who are responsible for completing all steps of drug
administration, encounter drug errors in the complex and rapidly
changing environment of the operating theater (1,5). Each drug should
be used at the right time, in the right dose and right order during the
perioperative period. It is very easy to confuse the drugs. Color labels
used for specific drugs reduce drug administration errors (DAE) and
the standard syringe label (SSL) improves patient safety (6,7). Most
anesthesiologists suggest that the color of the label is an important
factor for identifying a drug (8,9).

The use of handwritten labels is a problem because it is easy to make
mistakes either in writing or reading them. Therefore, the current drug
syringe label situation has been documented as one of the primary
causes of error. The International Organization for Standardization
(ISO) and anesthesiology societies have guidelines focused on the
development of prepared syringe labels for dosage, volume, dilution
and color coding, and recommend standardization of syringe labeling
(10,11).

In our study, it was aimed to report the attitudes of AW (resident,
specialist, lecturer, technician) towards labeling, to emphasize the
importance of drug labeling in drug errors and to contribute to safe
anesthesia practices by raising awareness about standardization.

Methods

This cross-sectional study was conducted between September 2016
and January 2017 with the permission of the Zonguldak Biilent Ecevit
University Local Ethics Committee (decision no: 2016/10, date: 24.08.2016).
Informed consent wasn’t obtained because it was a survey study.

Data Collection Methods: AW in our country were contacted through
the Turkish Anesthesiology and Reanimation Society (TARD), which have
approximately 4000 members. The questionnaire form was created by
reviewing the studies in the literature (Appendix). The questionnaire was
sent with a text providing information about the subject. The data were
obtained from the participants through a web-based questionnaire
data form. The questionnaire was sent twice in 4-week intervals to
each member of TARD and to technicians whose email addresses were
known, and those who had participated previously were reminded
not to participate again. The identities of the participants were kept
confidential.

Questionnaire Form: The questionnaire consisted of four sections.
The first section contained data on the demographic characteristics,
duties, institutions and working years of the workers. The second
section inquired about the experiences of drug errors, potential causes,
and one or more factors for each event. The clinical outcomes of drug
errors were reported. The third section included the ideas of AW on
label and package characteristics, SSL awareness, the rate of color-
coded self-adhesive label use, and data on standardization of labels.
The last section inquired about the rate of notifying drug errors and
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informing the patients about the event, the reasons for not notifying
errors, whether AW were punished for the errors or not, whether they
notified the errors to a national reporting program, and whether or not
they asked the protocol from TARD for labeling and recommendations
for prevention of drug errors. Except for the first section, multiple-choice
questions in the other sections can be marked with multiple choices.

Statistical Analysis

Frequency (%) of the answers of the volunteering participants was
determined.

Results

A total of 189 questionnaires were evaluated. Demographic
characteristics of the participants are presented in Table 1. A total of
325 DAEs were described and are shown in Table 2. Fifty-two point nine
percent (n=100) of the participants stated that they administered the
incorrect drug during anesthesia induction at least once. Table 2 also
displays the frequency of DAE observation. Results of DAE are explained
in Table 3. When participants were asked to state the importance of some
of the features they used to identify the syringe or the label, the label

Table 1. Demographic characteristics of the participants (n=189)

n (%)

. Female 108 (57.1)
Male 81 (42.9
Anesthesia technician 33.4
Anesthesia specialist 31.7

Duty Lecturer 20.1
Anesthesia resident 14.8
State hospital 38.1
University hospital

Institution

10.0
27.0
21.7
20.6
13.8
17.4

Private hospital
<5 years

6-10 years
11-15 years

Working years

)

)

)

)

)

)

33.9)

)

)

)

)

)

16-20 years )
)

63 (
60 (
38
28 (
72 (
64 (
Training and Research Hospital 34 (18.0
19 (
51 (
41 (
39 (
26 (
32 (

>21 years

Table 2. Frequency of observation of Drug Administration Errors
(n=325)

Causes n (%)

Injection of the drug in the incorrect dose 53 (16.3)
Using the incorrect syringe 45(13.8)
Not reading the label 42 (12.9)
Incorrect definition of the vial 40 (12.3)
Incorrect labeling of the syringe 36 (11.0)
Filling the syringe with incorrect drug 35(10.7)
Incorrect injection site 25 (25.0)
Others 49 (15.0)

*Percentages do not sum to 100% because responders often reported multiple factors



Table 3. Results of medication errors (n=127)

Effect of drug errors on outcomes n (%)
No clinical importance 69(54.3)
Minor morbidity (requiring immediate intervention for

. 48(37.7)
prevention of permanent damage)
Major morbidity (i.e. cardiac arrest, stroke or permanent 46.1)
damage) ’
Death (may lead or contribute to death) 4(3.1)
Others 2(1.5)

*Percentages do not sum to 100% because responders often reported multiple factors

Table 4. Reasons for not reporting drug errors (n=114)

Reasons n (%)
The error was insignificant 76 (66.6)
Not correctly knowing to where or whom to report 19 (16.6)
Medico-legal concerns 12 (10.5)
Concerns about the opinions of the colleagues 5(4.38)
Others 2(1.75)

*Percentages do not sum to 100% because responders often reported multiple factors

color of the vial and the color of the vial were found to be “extremely
important” at rates of 42.3% and 32.8%, and the font size for prepared
syringes was found to be “extremely important” at a rate of 44.4%. Of
the participants, 49.2% (n=93) were aware of SSL. While 66.7% of these
participants stated that they used color-coded self-adhesive labels,
46.2% stated that they did not know which standards these labels met.
Color-coded self-adhesive labels (92.9%), standardized labeling system
for vials (97.3%) and the prepared syringes (87.8%) were suggested by
AW to be effective in reducing DAE. Of the participants, 89.9% (n=170)
stated that they did not know DAE. Of the participants who notified
DAE, 56.2% (n=16) stated that they reported the error to the chief of the
clinic, but they did not report it to the official website of an institution,
and three participants were found not to respond to this question. The
reasons for not reporting DAE are presented in Table 4. The errors were
not reported to the patients at a rate of 94.7% (n=179), and the rate
of being not punished was 99.4% (n=182). Of the responders, 90.5%
(n=171) stated that they would notify the DAE if there were a single
notification center and 95.8% stated that they wanted TARD to develop
a protocol for labeling. AW (n=100) stated that DAE could be prevented
through standard labeling procedures (47%), attention and care (23%),
training (21%) and producing the vials in different sizes and colors (9%).

Discussion

Our study revealed that most AW had at least one or more DAE
experience, and that 54.3% of the errors were clinically insignificant.
Most of the participants stated that color was the most important
feature in the identification of drugs. We determined the rate of SSL
awareness as 49.2% and the use of color-coded self-adhesive labels as
66.7%; however, 46.2% of the participants did not know the standards
required for the labels.

AW can make mistakes with loss of concentration despite problem
solving, decision-making and application skills. DAEs may arise at
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any stage of the therapeutic procedure, and its incidence has been
reported to be between 1-10%, and this rate has been reported not to
significantly change over a period of more than 15 years (8,12-18). In
two questionnaire studies, the rate of observation of one or more DAEs
by AW was %61.7 and %91.8 (8,19). We determined that 52.9% of the
participants experienced at least one DAE during anesthesia applications.
We consider that AW may be reluctant to report all errors, and that the
number of the reported errors is small given the large number of drugs
used in anesthesia. Prospective studies are required to determine the
prevalence of DAE, and our findings may lead to awareness of AW.

There are many reasons for DAEs in anesthesia applications. The
most common causes of perioperative DAE include injection of the
incorrect drug, administration of an excessive dose, incorrect route
of administration and negligence. Inadequate follow-up of treatment
or side effects, inadequate standardization of labels and protocols,
carelessness, excessive workload, inappropriate working hours, poor
communication, impetuousness, fatigue, medical and paramedical
staff-related problems were also reported to contribute to DAE
(4,8,14,17-24). In addition, incorrect or missing drug labels, interchange
of syringe labels and vials, unlabeled syringes, and failure to estimate
the dose of the drug were also reported (5,7,8,12,22). There are studies
reporting that errors arise from interchange of the syringe (44.4%-70.4%)
and incorrect definition of the label (46.8%) (5,8,18,22). In our study,
consistent with the literature, we found that errors were caused by many
reasons such as incorrect drug and dose.

There are various measures for the prevention of DAEs in anesthesia as
they are preventable and may be potentially fatal (24,25). Regarding
the recommendations for preventing DAEs, Russel W. (26) recommended
different color codes for the syringes according to the drug types. The
Japanese Society of Anesthesiology reported that outcomes of the series
of preventive measures in preventing DAE were not satisfactory despite
the current measures; and that the current syringe labels are among the
main causes of DAE (27). The recommendations also include the use of
international color codes for labeling and color syringes, and production
of different looking drugs by drug companies (17,22,28).

Considering the safety, designing labels is a step toward developing a
safer system. Canada developed the first standardization for labeling
vials and prepared syringes (14). Many countries use a standard color
code for anesthetic drug syringes. Many studies have reported that the
rate of SSL use is between 19% and 96%, while some authors report that
they have developed their standards, and some others report that they
use the color codes of I1SO standards (3,8,9,17,28-30). Orser et al. (8)
reported the rate of awareness of anesthetists regarding self-adhesive
color-coded labels as 86.5% in their questionnaire study, and 84% of
the participants in this study stated that drug label standards would
reduce the incidence of DAE. In our study, consistent with the literature,
we determined that the standard labeling procedure was an important
factor in the prevention of DAE. We also determined that the rate of
awareness and use of SSLin our study was lower than European data. No
mandatory regulations are available for labeling standardization in our
country, and our study revealed that AW supported labeling standards.
We also determined that AW did not know the standards from which the
color-coded labels were prepared and they suggested that TARD should
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participate in the protocol selection. We believe that AW should demand
from hospital pharmacists and Ministry of Health that drug labels be
prepared in accordance with the international standards.

It has been reported that specific protocols should be developed
for prevention of DAE, trainings should be scheduled, routines for
equipment care and control should be improved, and that more
manpower and communication should be provided (22). We think that
DAE may be reduced with similar measures.

Some DAE may lead to severe morbidity and even mortality, although
most of them are not significant (12,21). The reason for minor
morbidities caused by DAE in anesthesia include early recognition of the
error, rapid physiological changes caused by drugs and special follow-up
methods in critical events. There are also studies reporting mortality
(5,8,12,14,21,22). We detected that the adverse events in our study
were consistent with the literature and most of them resulted in minor
morbidities, with only four deaths with unknown origin.

Orseretal. (8) reported that 60.1% of DAEs in anesthesia applications were
not reported due to being considered as insignificant. The participants
also reported that they did not know where to and whom to report the
errors. In the same study, almost half of the participants reported that
they would report the errors to a national notifying program. It is also
known that DAEs are not reported individually or by the department
(2,17). In our questionnaire, we ohserved that 89.9% of the errors were
not reported and, if reported, they were mostly reported to the chief of
the department. A Safety Notifying System (www.kalite.saglik.gov.tr) is
available in our country; however, most AW are unaware of this website
and we consider that critical errors should be reported in accordance
with the relevant rules.

One limitation of our study is that our study was a web-based
questionnaire study and the number of responders was less than
similar studies in the literature. Therefore, the results may not reflect the
attitudes of all AW. Besides, the prevalence cannot be determined, as the
details of the errors experienced years ago could have been forgotten.

The results of the present study may in general present the preliminary
data for the development of quality standards in our country. We
observed that most AW participating in the study did not use SSL, and
that more than half experienced at least one DAE, and that these were
caused by mislabeling.

Conclusion

In our study, AW stated that developing and standardizing the vial
labels, scheduling trainings, paying care and attention were important
for the prevention of labeling-related errors. In addition, DAEs were not
frequently reported. Anesthetists and managers should be aware of this
problem. Notification mechanisms should be utilized for the prevention
of potential events and future events, and determination of the
measures. Prospective randomized studies are required for investigating
strategies to reduce DAEs. The use of error notification systems would
develop a safer patient culture.
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Attitude and Behavior of Anesthesia Workers about
Labelling in Anesthetic Drug Administration

Dear colleagues,

The following questions were prepared with the aim of determining
attitudesand behaviorsabout labelingin anestheticdrugadministration.
Answering the questions is optional. You will not be prompted to enter
your first name or last name on the forms. Confidentiality will be
ensured by researchers. After reading the statements, please mark the
appropriate choice. The survey should take approximately 10 minutes. If
you have already answered this survey, please do not complete it again.
Thank you in advance for answering our survey.

(Asst. Prof. Dr. Gamze Kiiclikosman, Biilent Ecevit University, Dept. of

Anesthesiology and Reanimation, Zonguldak)

Note: *Mandatory questions

SECTION 1

1. Your job*:

1. Anesthesia assistant

2. Anesthesia specialist

3. Teaching staff

4. Anesthesia technician (vocational school of higher education)
5. Anesthesia technician (vocational high school)
2. Your gender*:

1. Female

2. Male

3. How long have you been in the anesthesia profession? (Including
your education)*

1. 0-5 years
2. 6-10 years
3. 11-15 years

4. 16-20 years



5. 21-25 years

6. >25 years

4. Hospital of employment*:

1. State hospital

2. Training and Research hospital
3. Private hospital

4. University hospital

SECTION 2

5. Have you ever experienced giving the incorrect drug to any
patient during anesthesia administration?*

1. Yes (go to the 6™ question)
2. No (go to the 9" question)

6. Did any of the following factors affect this drug error? If your
answer is yes, please state the error number, you may mark
multiple choices.

1. Misidentification of ampoule or vial......

2. Mislabeling of syringe.........................
3. Incorrect injector used......................aln.
4. legibility of label..............................
5. Incorrect drug in the syringe..............

6. Incorrect administration site...............

7. Incorrect dose of drug injected...........

8. Other (please give details)....................

7. If you answered the 6" question, please state any other reason
or reasons that you think caused drug errors

8. What was the outcome of the event(s) related to drug
administration error you were involved in? (You may mark multiple
choices)

1. No clinical importance

2. Minor morbidity (requiring rapid intervention to prevent permanent
injury)

3. Major morbidity (e.g., heart attack, paralysis or permanent injury)
4. Death (caused or contributed to death)

5. Other (please give details)...........ccccovvivivieieieecc

SECTION 3

9. What is the importance of labeling that helps in the identification
of anesthetic drugs?*

(Mark one box in each row).
0=not important 2=moderately important

1=slightly important 3=very important

Kiigiikosman et al. Anesthesia Workers’ Attitudes Towards Labeling

Ampoules 0 1 2 3
Ampoule color

Label colors

Font size

Font type

Ampoule size

Color band at ampoule break point

Vial 0 1 2 3
Vial color

Vial lid color

Font color

Font size

Font type

Vial size

Vial shape

Previously filled syringes 0 1 2 3
Font color

Font size

Font type

Syringe size

10. Are you aware of the usefulness of standardized color-coded
labels for anesthetic drug syringes?*

1. Yes (go to the 11" question)
2. No (go to the 13" question)
11. If yes, do you use these color-coded self-adhesive labels?
1. Yes (go to the 121" question)
2. No (go to the 13" question)

12. If yes, what standards do these color-coded self-adhesive labels
meet?

1. Canadian Anesthesiologists’ Society

2. FDA (Food and Drug Administration)

3. ASA American Society of Anesthesiologists

4. Ministry of Health Pharmacy and Pharmacology Unit

5. 1don’t know

6. Other (please give details)....................oocoiiiiiil

13. Please state the degree of agreement/disagreement with the
following statements*

(Mark one box for each row)
0=Definitely disagree
1=Partly agree

2=Mostly agree

3=Definitely agree
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1. Color-coded self-adhesive labels will
reduce the incidence of drug errorsin - - - -
anesthesia

2. Standardized systems for medication
ampoule and vial labeling will reduce - - - -
the incidence of drug errors

3. Previously prepared injectors for
anesthesia will reduce drug errors

4. If all anesthetic medications have
the same appearance the incidence of - - - -
drug errors will reduce

SECTION 4
14. Have you reported any drug error?*

1. Yes

2. No

15. If yes, to whom and where did you report the drug error?

16. If you have not reported an error (errors), why?* (You may mark
multiple choices)

1. No errors

2. The error was insignificant

3. Concerns about my colleagues’ opinions

4. Uncertainty about whom or where to report

5. Concerns related to medico-legal risks

6. Other (please give details)................cooiiiiiiiiii
17. Did you tell the patient about the drug errors?

1. Yes

2.No

18. Were you punished due to drug administration error?

1. Yes (go to the 19" question)

2. No (go to the 20" question)

19. If yes, please state the type of punishment and who gave it.

20. If there was a single reporting center for anesthetic medication
errors, would you report error(s) to this unit?*

1. Yes
2. No

21. Would you like our association to issue protocols to prevent
drug errors?*

1. Yes
2. No

22. What precautions do you think should be taken to prevent drug
errors in relation to labeling?*

Comment:
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Corticosteroid-induced Knee Osteonecrosis and Accompanying

Femoral Head Osteonecrosis

Kortikosteroid Kaynakli Diz Osteonekrozu ve Eslik Eden Femur Basi Osteonekrozu
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Pamukkale University Faculty of Medicine, Department of Radiology, Denizli, Turkey

ABSTRACT

0z

Introduction: The aim of this study was to investigate the
prevalence and magnetic resonance imaging (MRI) findings
of knee osteonecrosis (ON) in patients with arthralgia who
received corticosteroid therapy. We also aimed to demonstrate
the diagnostic performance of plain radiography in knee ON
when MRI is accepted as the gold standard and to investigate
the prevalence of accompanying femoral head ON in patients
who underwent hip MRI.

Methods: One hundred and sixty-two knee X-rays and MRI
examinations of 136 patients with knee pain and a history
of corticosteroid intake were retrospectively evaluated for
the presence of ON. Localization, maximum size of dominant
lesion, multiplicity of lesions, presence of bone edema,
double-line sign and subchondral extension were evaluated
in patients with ON. Accompanying femoral head ON was also
investigated in patients who underwent hip MRI.

Results: MRI revealed ON in 37 knees of 28 patients. The
sensitivity and specificity of plain radiography in the diagnosis
of knee joint ON was 29.73% and 98.40%, respectively. There
were multiple lesions in 31 knees and subchondral space was
affected in 24 knees. The double-line sign and bone marrow
edema were present in most of the lesions. Of the 28 patients
with knee ON, only 16 had hip joint MRI and five of these
patients (31.3%) had femoral head ON.

Conclusion: Plain radiography has low sensitivity but high
specificity for the diagnosis of knee ON. Corticosteroid-induced
ON tends to be multifocal, and a significant proportion of
patients with knee ON during corticosteroid therapy have ON
of the hip joint.

Keywords: Magnetic resonance imaging, plain radiography,
osteonecrosis, corticosteroid, knee, hip

Amag: Bu calismadaki amacimiz kortikosteroid tedavisi alan
ve artralji sikayeti olan hastalarda diz ON'nin (ON) manyetik
rezonans gortintileme (MRG) ile prevalansini ve gortintiileme
bulgularini arastirmaktir. Ayrica MRG altin standart olarak
kabul edildiginde diz ON’de diz radyografinin tanisal
performansini gostermeyi ve bu hastalarda eslik eden femur
basi ON'nin prevalansini arastirmayr amagladik.

Yontemler: Kortikosteroid alimi 6ykisi ve diz agrisi olan 136
hastaya ait 162 diz grafisi ve MRG tetkiki ON varligi acisindan
retrospektif olarak degerlendirildi. ON’si olan hastalarda
lokalizasyon, maksimum dominant lezyon boyutu, lezyonun
coklugu, kemik odemi varligi, cift hat isareti ve subkondral
tutulum degerlendirildi. Kalga MRG uygulanan hastalarda eslik
eden femur basi ON’si de arastirildi.

Bulgular: MRG'de 28 hastaya ait 37 dizde ON vardi. Diz eklemi
ON tanisinda duiz grafinin duyarlilik ve 6zgtlligu sirasiyla
%29,73 ve %98,40 idi. Otuz bir dizde cok sayida lezyon vardi
ve 24 dizde subkondral bosluk etkilenmekteydi. Lezyonlarin
cogunda cift cizgi isareti ve kemik iligi odemi mevcuttu. Diz
ON’si olan 28 hastanin sadece 16'sinda kalgca eklemi MRG
yapilmisti ve bu hastalarin 5'inde (%31,3) femur basi ON’si
vardi.

Sonug: Diiz radyografi diz ON tanisi i¢in dusuk duyarhliga
ve yliksek ozgiilltige sahiptir. Kortikosteroid kaynakli ON ¢ok
odakl olma egilimindedir ve kortikosteroid tedavisi sirasinda
diz ON’si olan hastalarin onemli bir kisminda kalca eklemi
ON'si vardir.

Anahtar Kelimeler: Manyetik rezonans goriintiileme, diiz
radyografi, osteonekroz, kortikosteroid, diz, kalca
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Introduction

Osteonecrosis (ON), also known as avascular necrosis of bone, is a disease
with unexplained pathogenesis that disrupts joint structure and causes
progressive dysfunction (1). Early recognition of ON is very important
in terms of protection of joints (2). The most common symptom of
ON is pain that is exacerbated by exercise. ON has many causes and
corticosteroid (CS) intake is one of the most important causes (1-3).
The relationship between CS dose and ON is contradictory. Although
many authors claim that the cumulative CS dose is the most important
factor (4-6), others have shown that ON may develop independently
of dose (7,8). Vreden et al. (7) showed that even patients receiving CSs
at physiological doses for adrenal insufficiency might develop ON. CS-
induced ON is most commonly seen in the femoral head and it may
also be seen around the knee, shoulder, elbow, hand and ankle joints.
Magnetic resonance imaging (MRI) is the most sensitive and useful
method for the early diagnosis of ON (1,5,9). However, there is no
consensus on whether asymptomatic patients who are on CS therapy
should be screened for ON.

Our aim in this study was to investigate the prevalence and imaging
findings of knee ON by MRI in patients who were on CS therapy and
complaining of arthralgia. We also aimed to demonstrate the diagnostic
performance of plain radiography when the MRI is accepted as the gold
standard for detection of knee ON and to investigate the prevalence of
accompanying femoral head ON in patients who underwent hip MRI.

Methods

This study was approved by institutional Pamukkale Universtiy Ethics
Committee (decision no: 60116787-020/8340). Informed consent was
waived due to retrospective nature of the study. Patients with a history

Table 1. Magnetic resonance imaging parameters

Sabir and Ufuk. Corticosteroid-induced knee osteonecrosis

of knee joint surgery were excluded from the study because they could
cause misinterpretation of imaging findings. One hundred and sixty-
two knee MRI examinations and X-rays of 136 patients (102 females,
mean age: 39.5+14.5 years, range: 16-78 years) with knee pain and
history of CS intake due to various chronic diseases were retrospectively
evaluated by two radiologists (with an experience of 3 and 20 years)
in consensus for the presence of ON. Anteroposterior and lateral X-rays
of all patients were obtained. MR images were obtained using a 1.5
Tesla superconducting magnet (GE Signa Excite HD, GE Medical Systems,
Milwaukee, Wisconsin, USA) and a dedicated quad knee coil. Knee joint
MRI examinations consisted of a sagittal T1-weighted (TTW) spin echo
(SE), sagittal proton density-W fast spin-echo (FSE) with fat suppression
(FS), axial proton density-W FSE with FS and coronal T2W FSE with FS.
Other MRI parameters are shown in Table 1.

Knee joint X-rays were investigated for the presence of ON and findings such
as sclerotic lesions, focal osteopenia, cortical collapses and subchondral
radiolucency consistent with ON were recorded. The observers were
blinded to the clinical information and MRI findings of patients. Then,
at least 30 days later, knee joint MRI examinations of the patients were
evaluated for the presence of ON according to predefined MRI findings
(10). Localization, maximum size of the dominant lesion, multiplicity
of lesions, presence of bone edema, double-line sign and subchondral
extension were evaluated in these patients. Accompanying femoral head
ON was also investigated in patients who underwent hip MRI.

Statistical Analysis

Statistical analysis was performed using SPSS for Windows (Version 24.0,
SPSS Inc. IBM Corp, Chicago, IL). Continuous variables were expressed
as mean * standard deviation and range (minimum-maximum), and
categorical variables as number and percentage. Comparison of groups

Slice thickness/

FOV (cm) Matrix/NEX TR (msn) TE (msn) ETL BW

gap (mm)
Sagittal T1-W SE 16 256x192/1 3/0.5 600 30 16
Sagittal PD-FSE 16 196x256/1 4/0.5 4000 40 8 16
Axial PD-FSE 16 196x256/1 3/0.5 4000 40 8 16
Coronal T2-W FSE 16 196x256/1 3/0.5 4300 40 8 16

FOV: field of view, NEX: number of excitations, TR: time-to-repetition, TE: time-to-echo, ETL: echo train length, BW: bandwidth, T1-W: T1-weighted, SE: spin-echo, PD: proton density

weighted, FSE: fast spin-echo

Table 2. Diagnostic performance of plain radiography in the diagnosis of knee joint osteonecrosis (magnetic resonance imaging is accepted

as gold standard)

Value
Sensitivity 29.73%
Specificity 98.40%
Positive likelihood ratio 18.58
Negative likelihood ratio 0.71
Positive predictive value 84.62%
Negative predictive value 82.55%
Accuracy 82.72%

Cl: confidence interval

95% Cl

15.87% to 46.98%
94.34% t0 99.81%
4.311t080.12
0.58 to 0.88
56.06% to 95.95%
79.30% to 85.38%
76.00% to 88.20%

307



istanbul Med | 2019; 20(4): 306-11

with non-normal distribution was performed using Mann-Whitney U
test. Independent samples t-test was used for comparisons in normally
distributed data. P<0.05 was considered statistically significant.

Results

Only 13 (9.6%) knee joint X-rays showed a lesion compatible with ON.
However, in a total of 162 knee joint MRI examinations, 37 knees (22.8%)
(21 left and 16 right knees) of 28 patients (20.6%) (18 female, mean age:
42.8+13.4 years, range: 16-75 years) had ON. Accepting MRI as gold

standard, diagnostic performance of plain radiography for diagnosis of
knee ON is shown in Table 2.

MRI revealed multiple lesions in 31 knees (=162, 19.1%) and single
lesion was found in six knees (n=162, 3.7%) with ON. Dominant lesions
in each knee were evaluated by MRI, and 28 of 37 lesions (75.7%) had a
double-line sign, 33 of 37 knees (89.2%) had bone marrow edema and
the size of dominant lesions ranged from 9 to 98 mm (mean: 37.7+19.8
mm, median: 37 mm) (Figure 1-3). The lesions were found to extend
to the subchondral space in 24 knees (64.9%). There was no significant

Figure 1 a-e. A 36-year-old female patient with Behget’s disease treated with corticosteroid for 6 years. Anteroposterior
(@) and lateral (b) plain X-rays show sclerotic changes (arrows) in both proximal tibia and distal femur without collapse.
Sagittal proton density weighted (W)-fast spin-echo (FSE) (c), sagittal T1-W) spin-echo (d) and coronal T2-W FSE (e) images show
multifocal serpiginous areas suggesting osteonecrosis around both knees (arrows). The areas have inner hypointense and
outer hyperintense rim on T2-W images (double-line sign). Overall features are suggestive of osteonecrosis that also involves
the subarticular regionA 32-year-old male patient with retroperitoneal fibrosis treated with corticosteroid for 3 years.

Table 3. Involved sites of osteonecrosis in patients with single lesion and multiple lesions

Single lesion (n=6)

Distal femoral diaphysis 2 (33.3%)
Lateral femoral condyle 2 (33.3%)
Medial femoral condyle 1(16.7%)
Medial tibial plateau 1(16.7%)

Lateral tibial plateau
Proximal tibial diaphysis

All compartments
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Multiple lesions (n=31)
20 (64.5%)

27 (87.1%)
24 (77.4%)
10 (32.3%)
8 (25.8%)
4 (12.9%)
11 (35.5%)



relationship between the number of lesions and the distribution sites
(p=0.452). The distribution sites of knee ON in patients with single and
multiple lesions are shown in Table 3.

The duration of CS intake was between 1 and 13 years (median: 7
years). The CS doses taken during the course of the disease varied and
unfortunately these doses could not be determined. Clinical indications
for CS therapy in patients with knee ON are shown in Table 4.

Only 16 out of 28 patients with knee ON had hip joint MRI (57.1%) who
had hip pain. Five of 16 patients (31.3%) had femoral head ON and four
of these five patients (80%) had ON of both femoral heads.

Discussion

Our results showed that approximately one third of patients suffering
from arthralgia who had knee ON during CS therapy had femoral head
ON. CS-induced knee ON was present in approximately one of the five
patients with long-term CS intake. Double-line sign and bone marrow
edema were the most common MRI findings in CS-induced knee
ON. Plain radiography has low sensitivity, but high specificity for the
diagnosis of knee joint ON in patients suffering from arthralgia and
receiving CS therapy.

Figure 2. The coronal T2-Weighted fast spin-echo image shows serpiginous
area in the distal femoral diaphysis with inner hypointense (arrowheads)
and outer hyperintense rim (arrows) (double-line sign)

Sabir and Ufuk. Corticosteroid-induced knee osteonecrosis

Following hip joint, the knee joint is the second most frequent joint
affected by ON. Knee joint involvement will occur in 10% of patients with
hip joint ON (1). Gladman et al. (2) showed that bilateral femoral head
ON in 54.7% of systemic lupus erythematosus (SLE) patients treated with
(S, and knee ON in 18.9% of these patients. However, our study showed
that 31.3% of patients suffering from arthralgia with knee joint ON on CS
therapy had hip joint ON. When the results of this study are evaluated
together with the findings in the literature, our results support that the
femoral head is affected more frequently than the knee in patients on
CS therapy.

MRI is considered the gold standard for the diagnosis of ON and it
has a very high diagnostic performance (1,5,9,11). Other imaging
modalities such as plain radiography, bone scanning, positron-
emission tomography and computed tomography for the diagnosis
of femoral head ON have been previously studied extensively (11-14).
Prompt diagnosis and early treatment of ON is critical because it is
associated with a more favorable prognosis (13,15). Previous studies
have shown that plain radiography has very low sensitivity for the early
period of femoral head ON (10-13). Conklin et al. (16) and Deutsch et al.
(17) described that plain radiography has a sensitivity of 41% and 44%,
respectively, for the detection of CS-induced femoral head ON. To the
best of our knowledge, there are no studies evaluating the performance
of plain radiography in the diagnosis of knee joint ON. We found that
the sensitivity of plain radiography for the diagnosis of knee joint ON
was only 29.7% in patients receiving CS therapy with complaints of
arthralgia. However, because of its high specificity (98.4%), and being
cheap and easily accessible, we suggest that plain radiography should
be the first choice in knee joint in patients receiving CS therapy, as well
as in the hip joint.

(S-induced ON tends to be multifocal lesions at multiple joints, as
illustrated by studies of patients with SLE who are on long-term CS therapy
(2,18,19). Similarly, we found that five of 16 (31.3%) patients with knee
joint ON had femoral head ON who were complaining of hip joint pain.
In the presence of multiple joint pains in patients receiving CS therapy,
clinicians should be aware of ON. We suggest that knee joint MRI should
be performed to exclude the presence of ON if plain radiography is
unremarkable and patient still complains of knee joint pain.

Figure 3. a-d. A 28-year-old female patient with systemic lupus erythematosus treated with corticosteroid for 7 years. Anteroposterior (a) and lateral (b) X-rays
are unremarkable. Sagittal T1-Weighted (T1-W) spin-echo (c) and sagittal proton density weighted-fast spin-echo (d) images show multifocal serpiginous areas
consistent with osteonecrosis that also involves the subarticular region (arrows)

309



istanbul Med | 2019; 20(4): 306-11

Table 4. The clinical indications for corticosteroid therapy in
patients

Number of patients (patients

Indications for corticosteroid therapy with knee osteonecrosis)

Lymphoma 21 (4)
History of renal transplantation 20 (4)
Rheumatoid arthritis 21(3)
Systemic lupus erythematosus 10 (3)
Behget’s disease 8(3)
Dermatomyositis 6(2)
Retroperitoneal fibrosis 5(2)
Sarcoidosis 112)
Ulcerative colitis 11 (1)
Ankylosing spondylitis 11(1)
Giant cell arthritis 9 (1)
Sjogren’s syndrome 8(1)
Pemphigus vulgaris 4(1)

Spontaneous ON of the knee, described by Ahlback et al. (20), is a
disorder of unknown etiology and usually affects a single location in
older patients. However, CS-induced knee joint ON usually affects
younger patients and presents with multiple simultaneous lesions in the
femur or tibia (21). Similarly, we found multiple lesions in 31 of 37 knee
joints (83.8%) with ON.

A circumscribed subchondral “band-like” hypointense lesion on
T1W images and “double-line sign” on T2W images were considered
pathognomonic for femoral head ON (22). The “double-line sign”
consists of a hypointense outer rim (represents the reactive bone)
and a hyperintense inner rim (represents granulation tissue) on
T2W images. Double-line sign was found to be present in 80% of
the lesions. Similarly, we found that 75.7% of dominant lesions had
double-line sign on T2W images. The presence of bone marrow edema
in MRI is controversial because it has two main causes: ON and bone
marrow edema syndrome. The distinction between these entities is
very important because treatment is different. ON is a progressive
disease requiring early diagnosis and treatment, whereas bone
marrow edema syndrome resolves spontaneously and surgery is not
recommended. In MRI, presence of diffuse pattern in the absence of
subchondral lesions seems to almost always correspond to transient
bone marrow edema syndrome, which is a self-limiting disorder
(23,24). In addition, the presence of bone marrow edema in patients
with ON has been shown to be correlate with pain (23). In our cohort,
all patients with knee joint MRI complained of pain and we found that
89.1% of knee joints with ON showed bone marrow edema. We also
found that subchondral spaces were involved in 64.9% of knee joints
with ON.

Study Limitations

One limitation of our study was the lack of histopathological diagnosis
of the lesions. However, this did not significantly affect our results
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because MRI is the gold standard for the diagnosis of ON with a very
high sensitivity and specificity. Second, due to the retrospective nature
of our study, we could not determine the doses of CS taken by patients.
However, many authors claim that the cumulative CS dose is the most
important factor for the development of ON (4-6). Third, the number of
patients is limited in our study. Therefore, there is a need for prospective
studies with larger number of patients. Finally, all patients in our study
had complaints of joint pain, thus there was a lack of pain-free patients
receiving CS therapy.

Conclusion

Thirty-one point three percent of patients with knee joint ON with
arthralgia who were receiving CS therapy had ON of the hip joint.
Regarding its high specificity and easy accessibility, plain radiography
should be the first choice in knee joint pain in patients on CS therapy.
Despite a normal plain radiography, MRI should be performed in
patients whose complaints are not resolved. There were multiple lesions
in MRI in most of the patients who had CS-induced knee joint ON.
Double-line sign and bone marrow edema were the most common MRI
findings in CS-induced ON of the knee.
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ABSTRACT

0z

Introduction: Subacromial impingement syndrome (SAS) is a
painful condition of the shoulder that affects daily activities.
The objective of this study was to compare the results of single
and quadruple injection (with addition of three other possible
trigger points) in patients with SAS.

Methods: Sixty-eight patients with the diagnosis of SAS
were randomized into two groups. The first group received
a single posterior subacromial injection of 1 mL 3 mg
Betamethasone (BM) + 9 mL 5 mg 0.5% Bupivacaine (BQ).
The second group received three extra injections in addition
to the posterior subacromial injection; 1 mL BM + 9 mL BC
around suprascapular nerve, 1 mL BM + 4 mL BC into the
glenohumeral joint and 1 mL BM + 4 mL BC around the
bicipital groove. Visual analog scale (VAS) scores, American
Shoulder and Elbow Society (ASES) scores and range of motion
of the patients were recorded just before the injection and at
31 12" and 24" weeks. Independent samples t-test was used to
compare the results of the two groups statistically.

Results: Range of motion and ASES scores were found to
be higher in the quadruple injection group at all follow-up
intervals (p<0.05). VAS scores were statistically better at the
third and twelfth week for the quadruple injection group,
however the difference between the two groups was statistically
insignificant at the sixth month (p=0.42).

Conclusion: Quadruple injection resulted in increased range
of motion and better functional scores at follow-up intervals
up to six months in patients with subacromial impingement.

Keywords: Quadruple injection, subacromial impingement,
conservative

Amag: Subakromial sikisma sendromu (SSS), omuz agrisi ile
seyreden ve giinlik aktiviteleri etkileyen klinik bir tablodur. Bu
calismanin amaci, SSS olan hastalarda tek enjeksiyonla dortli
enjeksiyonun (muhtemel 3 tane tetik noktasinin eklenerek)
sonuclarinin karsilastiriimasidir.

Yontemler: SSS tanisi konan 68 hasta randomize olarak
iki gruba ayrilmustir. ilk gruba posteriordan tek bir 1 mL 3
mg Bethamethasone (BM) + 9 mL 5 mg %0,5 Bupivacaine
(BC) enjeksiyonu yapilirken, ikinci gruba 4l enjeksiyon
yapilmistir: Posterior enjeksiyona ek olarak, supraskapular
sinir komsuluguna 1 mL BM + 9 mL BC, glenohumeral ekleme
1 mL BM + 4 mL BC, bisipital oluk etrafina 1 mL BM + 4 mL
BC. Enjeksiyon oncesi ve 3., 12. ve 24. haftadaki VAS skorlari,
hareket acikliklari ve ASES skorlamalari kaydedilmistir. istatiksel
hesaplamalarda, independent t-test kullaniimistir.

Bulgular: One fleksiyon disindaki tim hareket agiklklar
ve ASES skorlari, dortlii enjeksiyon grubunda tim kontrol
araliklarinda daha yiiksek bulunmustur (p<0.05). Altinci ayda
ikinci gruptaki hastalar 6ne fleksiyon agisindan daha memnun
iken istatistiksel fark gozlenmemistir (p=0.36). VAS skorlari
gtinct ve on ikinci haftada ikinci grupta daha iyiyken altinci
ayda gruplar arasinda anlamli fark saptanmamistir (p=0.33).

Sonug: Dortli enjeksiyon subakromial sikisma hastalarinda
altinai aya kadar olan kontrol araliklarinda, hareket acikliginin
artmasini ve fonksiyonal sonuclarin daha iyi olmasini
saglamistir.

Anahtar Kelimeler: Dortlii enjeksiyon, subakromial sikisma,
konservatif
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Introduction

Subacromial impingement syndrome (SAS) is a wide spectrum of diseases
that range from tendinitis to partial or full-thickness rotator cuff tears
(1). This common disorder affects daily activities, especially during
overhead activities or sleep. The concept of subacromial impingement
was first described by Neer (2). The initial management of SAS includes
rest or activity modification and shoulder exercises (3,4). Local injections
and physiotherapy may also aid in healing of the patients (3,5-8).
Although the pharmacologic mechanism of action is not similar, both
corticosteroidsand local anesthetics produce similar effects with regard to
pain and subsequent improvement in strength and upper limb function
(9). Combination of corticosteroids and local anesthetics is widely used
in orthopedics and general practice in a variety of conditions including
SAS. In routine practice, a single injection of corticosteroids and local
anesthetics is performed into the subacromial space via posterior or
anteromedial route for SAS. There are some studies reporting that the
posterior route is more accurate for subacromial injections where as the
results were shown to be comparable for either route in another study
(10-12). There is sufficient evidence that proves subacromial injection
will yield good results since the process of subacromial impingement
involves subacromial bursitis and supraspinatus tendinitis.

The aim of this study was to compare the results of a single posterior
subacromial injection and quadruple injection (around suprascapular
nerve, into glenohumeral joint space and around biceps tendon in
addition to the classical subacromial injection). The hypothesis was
that the injection of four trigger points could yield better results since it
involved the possible areas that could help pain relief.

Methods

Sixty-eight patients who were admitted to the orthopedics and
traumatology clinic with the diagnosis of subacromial impingement
between 2017 and 2018 were included in the study. The inclusion
criteria were as follows: a) between ages 30 and 70 years, b) the
presence of painful arc of motion, ) the presence of impingement and/
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or Hawkins sign, and d) the absence of pathologies on plain radiographs
besides osteopenia (like osteoarthritis or mesoacromion). The exclusion
criteria were as follows: a) the presence of loss of passive motion more
than 25% in at least two directions (forward flexion, internal rotation,
external rotation and abduction) compared to the other shoulder, b)
the presence of rotator cuff tear in magnetic resonance imaging (MRI)
and/or presence of a positive Jobe supraspinatus test during physical
examination, c) previous shoulder surgery on the affected side, and
d) the presence of systemic diseases that may be related to shoulder
disorders, including diabetes mellitus or thyroid disorders. Informed
consent was obtained from all participants included in the study. The
ethics committee approval for this study was obtained from istanbul
Medeniyet University, Goztepe Training and Research (decision no:
2018/0256, date: 18.07.2018). The patients were divided into two groups
by simple randomization using n, n+1 principle. The first group received
a single posterior subacromial injection of 1 mL 3 mg Betamethasone
(BM) + 9 mL 5 mg 0.5% Bupivacaine (BC). The subacromial injections
were performed 2 cm distal and 2 cm medial to the posterolateral edge
of the acromion. The second group received four injections: 1 mL BM
+ 9 mL BC around suprascapular nerve, 1 mL BM + 4 mL BC into the
glenohumeral joint and 1 mL BM + 4 mL BC around the bicipital groove
in addition to the posterior subacromial injection. The suprascapular
nerve injection was performed according to the indirect technique
described by Dangoisse (13) and the entry point was 2 cm cephalad
to the middle of the spine of the scapula. The glenohumeral injection
was performed 1 cm lateral to coracoid process which can easily be
palpated. The long head of biceps can easily be palpated while flexing
the elbow. The bicipital injection was performed just next to the tendon
after feeling the rubbery consistency of the tendon. As the injections
were performed, physiotherapy was started the following day and was
administered to all patients for 12 weeks. Visual analog scale (VAS)
scores, range of motion (measured with a goniometer) and [(American
Shoulder and Elbow Society (ASES)] scores of the patients were recorded
immediately before injection. The same parameters were recorded at
31 12" and 24" weeks.

Table 1. Comparison of visual analogue scale, American shoulder and elbow society scores and forward flexion, abduction, internal
rotation, external rotation between two groups during follow-up intervals

Time Point Group mza?i’essm QSSE[S))““‘“ (Mean  co \ean+SD)  ABD (Mean+SD) IR (Mean * SD) ER (Mean + SD)

S Group | 724081 4442227 119.445.52 88.134.23 44.143.52 68.24331
Group I 6.69-£0.86 47.5+3.09 118.34+3.82 95.09+4.04 46.16+1.55 65.09+2.63

I Group | 6.67£0.61 51.77+2.37 137.3+4.38 107.8+4.98 51.443.46 71.033.99
Group I 5.69:£0.86 58.28+2.5 139.44+4.1 125.542.44 54.78+1.56 73.47+3.44

oG0P 43£0.65 59.93+2.43 153.1743.42 110.844.77 5254339 73.544.03
Group I 3.1940.64 67.03+2.78 153.38+4.65 125.81+2.56 57.5+1.05 79.56+1.29

G ongees | GOUP 24053 72.53+2.32 158.143.03 116.17+5.19 54.343.05 75.43+3.56
Group I 1.88+0.66 83.28+3.38 155.534.38 189.19+2.21 61.5+2.42 81.22+1.13

Pt : p<0.001 p<0.001 p<0.001 p<0.001 p<0.001 p<0.001

*Baseline: p=0.02; p<0.001; p=0.39; p<0.001; p<0.01; p<0.001 (independent t-tests for baseline scores), **3" week: p<0.001; p<0.001; p=0.05; p<0.001; p<0.001; p=0.01
(independent t-tests for 3 week scores), ***3 month: p<0.001; p<0.001; p=0.84; p<0.001; p<0.001; p<0.001 (independent t-tests for 3 month scores), ****6" month: p=0.42;

p<0.001; p=0.01; p<0.001; p<0.001; p<0.001 (independent t-tests for 6" month scores).

VAS: visual analogue scale, ASES: American shoulder and elbow society, FF: forward flexion, ABD: abduction, IR: internal rotation, ER: external rotation, SD: standard deviation, Group I:
experimental group, Group II: control group, *: Results of one-way ANOVA with repeated measures
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Statistical Analysis

SPSS version 24.0 (IBM Corp., Armonk, NY, USA) was used for analysis.
Mean and standard deviation was reported for each measurement period
and each group. Kurtosis and skewness were calculated for normality,
and Independent t-test was used to determine differences between
groups. One-way ANOVA with repeated measures was performed to
define overall effect of measurements at different time points. P<0.05
was considered significant.

Results

Four patients in the experimental group and two patients in the control
group were lost during follow up. The experimental group consisted of
30 patients (11 men, 19 women; mean age: 53.946.6 years) and the
control group consisted of 32 patients (9 men, 23 women; mean age:
55.4%5.2 years).

For all scores, time has a significant effect on each group as a result
of repeated ANOVA measures (p<0.001 for all scores and groups).
Independent samples t-test was performed for each time point between
each group to indicate which differences were significant between the
groups. At baseline, 3" week and 3 month time points, the results were
statistically significantly better for controls regarding all scores except
for forward flexion. All scores were significantly better for controls at 6"
month compared to Table 1 experimental group.

Discussion

The diagnosis of subacromial impingement is usually simple and
can be made after several clinical tests. The most reliable diagnostic
tests are Hawkins sign and the presence of a painful arc. Conservative
treatment should be the initial choice of treatment. Local injection
and shoulder exercise therapy should be specific and of low intensity
and high frequency (8). The prognostic factors related to conservative
treatment along the natural course of subacromial impingement were
investigated in a study, and younger age, lower body mass index, higher
functional capacity, shorter symptomatic period, reversible changes
on MRI, and higher Constant and ASES scores at initial evaluation were
reported as good prognostic factors (14). Increased thoracic flexion and
a posture with head ahead of trunk, posterior capsule tightness and
less passive internal rotation were shown to be related to symptoms
when asymptomatic population and subacromial impingement patients
were compared (15). Physical therapy may include interventions
to increase thoracic extension. One hundred and fifty-seven British
Elbow and Shoulder Society member surgeons were asked to complete
a questionnaire, and the responses revealed that 97% of surgeons
performed subacromial injection, 87% repeated the injection if the
previous injection was performed by a general practitioner and 94%
recommended physical therapy (40% for three months) (5).

Corticosteroids are used for their anti-inflammatory and direct analgesic
effects. They reduce proinflammatory mediators and have effect on
the cells involved in inflammatory responses (16). Other possible
mechanisms include local hyperemia, reflex muscle relaxation and
enhancing local tissue metabolism (17). Corticosteroid injections may
lead to complications such as skin atrophy and discoloration, septic
arthritis, as well as deleterious effects on intraarticular cartilage or
tendon degeneration and even spontaneous tendon ruptures (18). The
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onset of action of corticosteroids takes place within 24-48 hours, and its
effect enhances for approximately 2-3 weeks (19). Local anesthetics such
as lidocaine act by membrane stabilization with a preferential block to
small fibers that carry pain and autonomic impulses (20). Some studies
suggest that the combination of local anesthetics with corticosteroids
is effective, however, some authors state that the results of injection
of local anesthetic alone and combination with corticosteroid are
comparable (7,21). A prospective, randomized controlled double-blind
study involved a lidocaine injection group of 19 patients which was
compared with a control group of 20 patients who received lidocaine
+ triamcinolone injection. During a follow up period of six months,
forward flexion and external rotation were significantly increased in
the control group (increase forward flexion: 24 °C vs 11 °C external
rotation: 10 °Cvs 5 °C, respectively) (7). There are also studies against the
efficacy of corticosteroids. In another study involving 58 patients with a
6-month follow-up period, xylocaine and xylocaine + betamethasone
injection yielded comparable results for all follow-up intervals (21). A
meta-analysis of 11 studies and 726 patients reported that corticosteroid
injections had no significant effect at three-month follow up (22). In
clinical practice, physicians often use a combination of corticosteroid
suspension with local anesthetics for local intra-articular injections. The
optimal dosage, concentration and volume in the subacromial space
are still controversial (9). There are several studies on the combinations
of corticosteroid suspension with either high-volume (23,24) or low-
volume (25). A study involving two groups of 26 patients reported that 3
cclidocaine + 1 cctriamcinolone and 9 cc lidocaine + 1 cc triamcinolone
yielded comparable results during a follow-up of 8 weeks (9).

Neer’s three-stage classification is commonly used in the literature to
evaluate patients with subacromial impingement (26). In our study,
only patients with Neer type 1 and 2 impingement that did not have
a partial or full tear of the rotator cuff were included to provide
homogenous sample groups. The three additional trigger points that
are highly possible to play a major role in pain were targeted for local
injection. The first one is around the suprascapular nerve. Infiltration
of suprascapular nerve by injection contributes tremendously in pain
relief, so the suprascapular nerve block is commonly used for the
treatment of chronic painful shoulder, especially in adhesive capsulitis
(27). The relationship between subacromial impingement, posterior
capsule tightness and loss of internal rotation has been clearly defined
(27). The second injection into the glenohumeral joint space through
the rotator interval is likely to yield better range of motion, especially
in terms of internal rotation, and it may also help alleviate symptoms
related to synovitis in the glenohumeral joint. Our results have shown
that patients with restricted internal rotation had better range of motion
after the fourth injection. The third point is near the long head of biceps,
since it has been already shown that the biceps tendon is commonly
involved in subacromial impingement and that it plays a leading role in
shoulder pain (28,29). Pain relief in the short term is crucial for patients
with shoulder pain. Shoulder disorders frequently lead to depression
secondary to chronic pain, which interferes with daily activities, and
sleep quality is almost always negatively affected. A recent study has
shown that shoulder pain affecting the patients for more than three
months resulted in depression, anxiety and sleep disorders (30).



Conclusion

The results in this study were better with the fourth injection during
six months follow-up in terms of range of motion (excluding forward
flexion) and ASES scores. VAS scores improved significantly until the
third month, as the scores were indifferent at six months. The range of
motion was increased, especially in terms of internal-external rotation
and abduction with multiple injection technique. The main target in
the treatment of subacromial impingement is strengthening the rotator
cuff muscles. Reaching this target is easier when the patient is painless
with a greater range of motion. Further studies may be necessary for the
long-term results of multiple injections.

Ethics Committee Approval: The ethics committee approval for this
study was obtained from istanbul Medeniyet University, Goztepe
Training and Research (decision no: 2018/0256, date: 18.07.2018).
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Cerebral Venous Thrombosis in Pregnancy

Gebelikte Serebral Venoz Tromboz
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ABSTRACT

0z

Introduction: Although not a prevalent disease, cerebral
venous thrombosis (CVT) has been considered relatively
morbid. There is little research about CVT in Iran, but it is
more likely during pregnancy and puerperium. Therefore,
we conducted this study to determine the incidence and risk
factors during pregnancy.

Methods: Twenty-eight patients were selected from the hospital
archives. The files of pregnant patients who were diagnosed as
CVT and who were admitted to the hospital between April 2015
and March 2018 were studied for demographic and gestational
information. Statistical methods and software were utilized.

Results: The incidence of CVT was 14.52 cases per 100.000
pregnancies. Less than one third of the cases occurred in the
postpartum period with a mean disease age higher than the
pregnancy period. Immobility, primiparity, 0 Rh+ blood type
or consanguineous marriage was found in most of the cases.
Past medical histories were positive in 11 cases. Caesarean
delivery or onset in the first postpartum week was found in
most of the postpartum cases. magnetic resonance imaging
managed to diagnose all cases, while computed tomography
scan failed to do so. CVT was in the transverse sinus in most
of the cases.

Conclusion: The study reveals some risk factors for CVT, such
as immobilization, chronic hypertension, preeclampsia and
caesarean section.

Keywords: Venous thrombosis, pregnancy, postpartum period

Amag: Sik gorilen bir hastalik olmasa da, serebral venoz
tromboz (SVT) nispeten morbid olarak kabul edilmistir. iran’da
SVT hakkinda c¢ok az arastirma vardir, ancak hamilelik ve
lohusalikta daha olasidir. Bu nedenle gebelikte insidans ve risk
faktorlerini belirlemek icin bu calismayi yaptik.

Yontemler: Yirmi sekiz olgu hastane arsivinden secildi. Nisan
2015-Mart 2018 tarihleri arasinda hastaneye basvuran ve
SVT tanisi almis gebelerin dosyalari demografik ve gebelik
bilgileri agisindan incelendi. istatistiksel yontemler ve yazilim
kullanildi.

Bulgular: SVT insidansi, 100,000 gebelikte 14,52 idi. Olgularin
licte birinden daha azi dogum sonrasi donemde goriltrken,
bu hastalarin ortalama hastalik yasi gebelik donemindeki
hastalardan daha vyiiksekti. Olgularin cogunda immobilite,
primiparite, 0 Rh+ kan grubu veya akraba evliligi tespit edildi.
Gecmis tibbi oyki 11 olguda pozitifti.

Postpartum olgularin ¢ogunda sezaryen dogum veya dogum
sonrasl birinci haftada hastalik baslangici bulundu. Manyetik
rezonans goriintiileme tiim olgulari teshis etmeyi basarirken,
bilgisayarli tomografi taramasi bunu yapamadi. SVT, olgularin
cogunda transvers sinuslerde idi.

Sonug: Bu ¢alisma, SVT icin hareketsizlik, kronik hipertansiyon,
preeklampsi ve sezaryen gibi bazi risk faktorlerini ortaya
koymaktadir.

Anahtar Kelimeler: Venoz tromboz, gebelik, dogum sonrasi
donem

Introduction

In a study conducted in 2012, the annual incidence of cerebral venous
thrombosis (CVT) was 1.32 per 100.000 persons (1). Sasannejad et al.
(2) reported that CVT was more frequent during the fasting months,
accompanied by the consumption of oral contraceptives (OCPs). CVT is
three times more likely in women due to gender-related risk factors, e.g.
consumption of OCPs and hormone replacement therapy (3). Pregnancy

and postpartum period are also known risk factors for CVT (4).
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The most frequent symptoms include headache, seizures and focal
neurological deficits (5,6). CVT is believed to be a significant cause
of stroke, thus a high-mortality disease (7). The major predictors of
outcome are a parenchymal lesion size >6 cm, bilateral Babinski signs,
male gender, parenchymal hemorrhage and level of consciousness (8).
Mortality has decreased in the recent years (9) and this may be due to a
progress in diagnostic methods and earlier detections.

There is scarce reliable data about the medical histories and prognosis
of patients with CVT, and they are generally based on the findings
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obtained by studying one facility or area with small samples (10).
There is not enough recorded data about CVT in Iran. Due to the severe
complications of CVT, this study was conducted in order to determine
the incidence in pregnant women, to list the risk factors, including
demographic and gestational factors, and to suggest an interventional
approach for quick and proper management to be used in curative and
palliative scheduling and decision making about these patients.

Methods

Procedure

This was a descriptive study on the files of pregnant patients admitted
to the emergency department with a diagnosis of CVT between April
2015 and March 2018. Following authorization, we visited the hospital
archives and obtained the list of pregnant patients diagnosed with “CVT”
within the specified 3-year period.

First, a checklist of information gathering including demographics [age,
gestational age, occupation, education, body mass index (BMI), etc ]
and gestational factors (gravidity, number of abortions, family history
of preeclampsia, history of preeclampsia in previous pregnancies,
blood type, the mother's hemoglobin level, contraception method,
complications of pregnancy, drugs used, history of hormone therapy,
etc.) was assembled. Then, we visited the archives and filled out each
checklist by carefully examining the corresponding file.

The acquired cases were evaluated according to inclusion and exclusion
criteria, and a total of 28 patients and their data were evaluated. Total
statistics of pregnancies submitted within the three years were extracted
from the reports of the provincial health center.

Target Population and Sample

Due to the low number of pregnant patients with this diagnosis, the
sample size was considered as all the pregnant patients visiting from
April 2015 to March 2018 with the mentioned diagnosis, having acquired
it during pregnancy or postpartum period. The sampling method was a
headcount until completion.

Inclusion Criteria
- Pregnant patients with CVT confirmed by magnetic resonance imaging
(MRI), CT scan or cerebral MR venography,

- Complete clinical and radiological data.

Exclusion criterion

- Coagulopathy before pregnancy.

Statistical Analysis

Data were analyzed using IBM SPSS v20 (IBM Corporation, Armonk,
New York, US). The findings were analyzed using descriptive statistical
methods [including tables, charts and calculation of mean and standard
deviation (SD)], and chi-square test and Fisher’s exact test were used
for comparison of categorical variables. In all cases, the results were
considered statistically significant if they had a p value <0.05.

Ala et al. Cerebral Venous Thrombosis in Pregnancy

Ethical Considerations

- A warrant was obtained from the Office of the Vice Chancellor of
Research (decision no: 54-12167, date: 28.09.2014). Written consent was
obtained.

- The data collected from the files of the patients were kept completely
confidential. For further assurance, the names of patients were removed
from the checklists and patients were given ID numbers.

- The findings and results of the research were presented to the
beneficiaries and published in coordination with them.

Results

According to the statistics obtained from the provincial health center,
a total of 192.773 pregnant women were registered in three years; and
since the hospital under study is a facility of referral for patients with
this diagnosis, the incidence of CVT in this study was calculated as 14.52
cases per 100.000 pregnancies.

Of the 28 patients studied, 20 cases (71.4%) were affected during
pregnancy and eight cases (28.6%) were affected in the postpartum
period.

The status of the patients for each year they were referred to the center
is stated in Table 1. The highest number of patients was from April 2017
to March 2018, followed by April 2015 to March 2016 and then April
2016 to March 2017. The mean number of patients diagnosed with CVT
was 9.33 per year.

The mean age of the patients was 31.85%8.08 years. The oldest age was
55 years and the youngest age was 20 years. In addition, the mean age
was 30.9+7.12 years in the group affected during pregnancy and was
34.25+10.25 years in the group affected in the postpartum period.

Regarding education, patients were classified into 3 groups: illiterate,
primary and secondary education, and higher education. Two cases
were illiterate, 19 cases had primary or secondary education, and seven
cases had higher education. Regarding occupational status, patients
were classified into two groups. Twenty-four patients (85.7%) were
housewives and four patients (14.3%) were employed.

Height, weight and BMI of the patients were also recorded. Mean, SD,
minimum and maximum values for each case are stated in Table 2.

Table 1. Pregnancy status of patients according to years

Time of referral Pregnancy Postpartum Sum
April 2015 to March 2016 5 4 9
April 2016 to March 2017 b 1 6
April 2017 to March 2018 10 3 13
Total 20 8 28

Table 2. Mean height, weight and body-mass index of the patients

Minimum  Maximum Mean Standard deviation
Height 154 176 162.28 5.46
Weight 50 86 69.82 831
BMI 21.06 32.76 26.50 3.10

BMI: body mass index
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The patients were investigated in terms of obstetrical history, gravidity,
abortions and labors. Mean, SD, minimum and maximum values for
each case are stated in Table 3. There was no history of abortions in 17
patients, while 11 cases mentioned at least one abortion. The percentages
of these histories with the number of abortions are illustrated in
Figure 1. Based on parity, the patients were divided into three groups:
nulliparous, primiparous and multiparous. The frequencies of each are
illustrated in Figure 2.

The patients were also investigated for history of OCP use. While 16
cases (57.14%) did not mention any history of OCP use, 12 cases (42.86)
mentioned it. In addition to OCP use, drug history of the patients was
recorded separately. There was no history of drug use in 18 cases (64.3%),
while 10 cases (35.7%) had a history of routine drug use. One patient had
a history of multiple drug use (warfarin and fluoxetine). There were two
patients with a history of warfarin use, one due to a CVT in the previous
pregnancy and the other due to a CVT unrelated to pregnancy.

Smoking history, alcohol consumption and substance abuse were
investigated. Twenty-five patients had a negative history, one case had
a history of smoking and two cases had a history of infrequent alcohol
consumption.

The patients were also examined based on blood type and 0 Rh+ was
the most common blood type. The full results are stated in Figure 3.

The past medical history of the patients was also studied. Seventeen
cases had no history. Two patients reported a history of chronic

70.00%
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50.00% +—
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0 1 2
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Figure 1. Number of abortions and percentages
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Number of labors and childbirths

Figure 2. Number of labors and percentages
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hypertension (HTN) and two cases had a history of treated CVT. Other
recorded histories are stated in Figure 4.

Platelet and hemoglobin levels of the patients were recorded and stated
in Table 4. Two patients (7.14%) had hemoglobin levels below 10 g/dL
and 26 patients (92.86%) had hemoglobin levels between 10 and 14 g/dL.
In addition, five patients (17.86%) had platelet levels below 150.000/uL,
22 patients (78.57%) had platelet levels between 150.000 and 450.000
and one patient (3.57%) platelet levels above 450.000.

Seventeen patients (60.71%) did not have coagulopathy, while seven
patients (39.29%) had coagulopathy. Familial history of thrombosis
was investigated in the first-degree relatives of the patients. The results

Table 3. Number of pregnancies, abortions and labors

Minimum  Maximum Mean Standard deviation
Gravidity 1 4 235 1.02
Abortion 0 3 0.5 0.74
Labor 0 3 1.17 0.81

Table 4. Platelet and hemoglobin levels of the patients

Minimum Maximum Mean Star}dqrd
deviation
Platelet 22000 520000 223928.57  110141.29
Hemoglobin 8.5 13.6 11.59 1.18
50.00%
45.00%
40.00%
35.00%
T 30.00%
S 25.00%
£
% 20.00%
15.00%
10.00%
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Figure 3. Blood types of patients and percentages
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Figure 4. Past medical history of the patients



were positive in five cases (17.86%) and negative in 23 cases (82.14%).
Regarding consanguineous marriage, sixteen cases (57.14%) had such
marriage, while 12 cases (42.86%) did not.

The seasons of referral were also recorded. Eight patients were referred
in spring, six cases in summer, eight cases in fall and six cases in winter.

The diagnostic procedures requested for the patients were studied. MRI
was used in 25 cases, all of which resulted in diagnosis. CT scans were
performed in 16 patients, of which only one failed to diagnose. Some
of these procedures revealed the veins with thrombosis, as illustrated in
Figure 5. In one case, the patient refused MRI, leading to a CT scan that
failed to find the specific area.

The outcomes of therapeutic measures taken until the patient was
discharged were investigated. Twenty-four patients were discharged
with general wellbeing. Two patients were discharged with personal
consents and two patients died at hospital due to this condition. The
outcomes according to pregnancy status at the time of referral are stated
in Table 5. There was no significant difference in outcomes between the
two groups (p=0.76).

The following findings were obtained when eight postnatal patients
were examined: Three cases were affected after vaginal delivery, while
the other five were affected after caesarean delivery. The mean time
from delivery to referral to the facility and diagnosis was equal to
6.87£1.80 days, with a minimum of 4 and maximum of 10 days. This
period was also divided into two sets, first week after delivery (six cases)
and second week (two cases). One patient suffered from preeclampsia.
One case had a history of CVT in her previous pregnancy. One case

Table 5. Final outcomes of the patients according the pregnancy
status

Well during discharge Dead Not defined Total
Pregnant 17 1 2 20
Postpartum 7 1 0 8

Table 6. Gestational ages by weeks and days

Minimum Maximum Mean
Days 42 259 106.05
Weeks 6 37 15 weeks and 1 day

Frequency

Transverse Sagittal sinuses  More than one
sinuses sinus

Jugular vein Unreported

Location of thrombosis

Figure 5. Involved veins and percentages

Ala et al. Cerebral Venous Thrombosis in Pregnancy

managed to become pregnant by IVF. Two cases mentioned history of
abortions in their previous pregnancies. Three patients did not specify
any conditions in their current pregnancy or previous pregnancies.

Regarding 20 patients who were affected before delivery, the following
findings were achieved: The gestational age by days and weeks was
calculated and is stated in Table 6. Ten patients were affected in the first
trimester, seven cases in the second trimester and three cases in the third
trimester. There was no statistically significant difference in outcomes
among patients with different trimesters (p=1.00). The patients were
also examined for pregnancy complication risks. Twelve cases had safe
pregnancy. Five cases had risky pregnancies due to a history of abortion,
one case due to stillbirth in a previous pregnancy, one case due to IVF
and one case due to a diagnosis of HELLP syndrome.

Discussion

The incidence of CVT in our study was 14.52 cases per 100.000
pregnancies. In a study by Coutinho et al. (1) in 2012, the incidence
was 1.32 per 100.000 person-years, while it was 2.78 among women
between the ages of 31 and 50 years.

Liang et al. (11) reported that 60.47% of CVT cases in pregnancy occurred
in the postpartum period. We found a lower rate of postpartum cases,
which was 28.57%. However, our cohort had a smaller size compared to
the aforementioned study.

The mean age was 31.85+8.08 years, close to what was observed in a
study on stroke (12). However, the minimum and maximum values were
higher in our study.

Most of the patients were housewives. Although there is not enough
data to support immobilization as an independent risk factor for CVT,
the high prevalence could indicate a role, even temporary. Engbers et
al. (13) studied a larger sample and found immobility as a risk factor
for venous thrombosis. However, our patients had lower ages compared
to the minimum age of inclusion in the mentioned study (70 years),
therefore not covering pregnant women.

In a study, it was proposed that obesity was a risk factor of CVT,
apparently stronger when accompanied with OCP use (14). However, our
study subjects had a normal mean BMI. Another study demonstrated
short-term use of OCPs as a risk factor (10), but the association was not
very strong in our study.

Most of the cases in our study were primiparous. Al-Hayali et al. (15)
conducted a case-series study on 30 peripartum women with acute
neurological emergencies received in the critical care unit and found
most cases of CVT were multiparous compared to eclampsia, which was
more common in the primiparous cases.

In a study, non-0 blood types were associated with venous
thromboembolism (16), while the cases in our study were mostly 0 Rh+.
Regardless of the Rh type, the 0 type was still dominant.

Miller et al. (17) conducted a study on the risk factors of stroke in
pregnancy and found that infection, chronic HTN, prothrombotic
state, coagulopathy and severe preeclampsia or eclampsia as the most
common factors. Most of the patients in our study did not have any past
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medical history, while two cases had chronic HTN and two had previous
QVT.

While a study by Liu et al. (18) showed an inverse relationship between
lower hemoglobin levels and CVT prognosis, most of our cases had
normal hemoglobin levels. However, the minimal normal level in
our study was 10 g/dL, whereas the minimal level was 11 g/dL in the
mentioned study. It should be noticed that our mean level was close to
the lower threshold in the mentioned study. In another study, anemia
was also shown as a risk factor for CVT (19).

MRI had a 100% diagnostic value in our study, whereas CT scan missed
one patient. A review by Lee et al. (20) showed that CT scan was not
specific. The transverse and sigmoid sinuses were presented as the most
common site of thrombosis in a cross-sectional study by Coutinho et al.
(1) investigating the most common areas of CVT (1). In our study, the
majority of CVT cases were in the transverse sinuses, followed by sagittal
sinuses.

Most of the cases in our study were generally well at discharge. In a
review by Luo et al. (4), most of the participants had good prognosis
after discharge, but unable to return to previous work.

Similar to the results of a report by Ehler et al. (21), most of the
postpartum cases in our study occurred following caesarean section.
While most of our postpartum cases had occurred in the first week,
another study showed a majority of cases in the second and third
weeks following delivery (22). Mean gestational age of the cases during
pregnancy was 106.05 days or 15 weeks and 1 day. Fifty percent of the
cases in our study were in the first trimester. However, no statistically
significant relationship was found between the outcome and the
trimester of occurrence in our study (p=1.00).

This study was conducted with the patients in only one referral center.
The data could not be generalized well. Due to the low prevalence of
CVT, the sample had a small size. We suggest further studies with more
hospitals and facilities and thus larger samples. Systematic reviews are
also recommended.

Conclusion

CVT could afflict pregnant women with similar odds before or after
delivery, though postpartum cases usually occur at slightly higher ages.
Immobility could at least have a temporary role. Obesity does not have
any association with CVT; the same could be said for OCP use. Gravidity
is irrelevant to the risk of CVT. Blood type does not have any association
either. Chronic HTN, anemia and preeclampsia are partially strong risk
factors for CVT. Coagulopathy does not have any role either. CT scan is
not an appropriate diagnostic method in CVT, as opposed to MRI. The
transverse sinuses are common areas of occurrence. CVT has a generally
well prognosis. Caesarean section is associated with a higher risk of CVT.
The disease is likely in all three weeks after delivery. The same could be
said for all trimesters during pregnancy. It is suggested to notice signs
and symptoms of CVT in patients admitted 1 to 3 weeks after delivery,
especially in those with a caesarean section. In addition, the pregnant
patients should be educated about the symptoms and risk factors.
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Negative Impact of Postoperative Early Surgical Incision
Dressing: A Prospective Observational Study

Postoperatif Erken Cerrahi insizyon Pansumaninin Negatif Etkisi: Prospektif
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ABSTRACT

0z

Introduction: Povidone-iodine (Betadine®) isa commonly used
solution to prevent surgical site infection in the postoperative
period. In this study, time of first dressing after surgery was
investigated. Early (second day) povidone-iodine dressing was
compared with late (fifth day) dressing in terms of wound
healing or inflammation.

Methods: The study was conducted in a gynecology clinic
between June 2017 and June 2018. The patients who underwent
surgery were divided into two groups as early and late dressing.
The two groups were compared in terms of wound healing or
inflammation. Inflammation was defined as the presence of
redness, swelling and serous discharge (non-purulent) at the
wound site.

Results: The study included 49 women with median incision.
Inflammation was observed in 11 patients (22.4%). Mean
age (45.7£11.3 vs 49.319.5), Body mass index (29.02+5.6
vs 30.89+4.0), rate of diabetic patients (21% vs 36%), rate of
hypertensive patients (34% vs 36%), rate of smoking (13% vs
34%), operative time >4 hours (32% vs 63%), and operation
category (malign or benign) were not statistically different
between patients with normal wound healing and patients
with inflammation. Twenty-two patients were dressed with
povidone-iodine on postoperative day 2 (early group) and
27 patients were on postoperative day 5 (late group). The
incidence of wound inflammation was significantly higher in
the early group (11% vs 36%, p=0.035).

Conclusion: According to this study, early dressing had no
advantage compared to late dressing. In addition, the rate
of inflammation in the incision line was higher in the early
dressing group. Before epithelialization of the surgical wound
is completed, contact of povidone-iodine with the surgical
incision wound and subcutaneous penetration of povidone-
iodine may adversely affect the wound healing process.

Keywords: Povidone-iodine, inflammation, epithelialization,
surgical site infection

Amag: Povidone-iodine (Betadine®), ameliyat sonrasi
donemde cerrahi alan enfeksiyonunu onlemek icin yaygin
olarak kullanilan bir soltisyondur. Bu calismada cerrahi sonrasi
ilk pansuman zamani arastirildi. Erken (ikinci gtin) povidion
iyot pansumani, yara iyilesmesi veya enflamasyonu agisindan
gec (besinci glin) pansumanla karsilastirldi.

Yontemler: Calisma Haziran 2017-Haziran 2018 tarihleri
arasinda bir kadin hastaliklari ve dogum kliniginde yapild.
Cerrahi uygulanan hastalar erken ve gec pansuman olarak
iki gruba ayrildi. iki grup, yara iyilesmesi veya enflamasyonu
acisindan  karsilastinldi. ~ Enflamasyon, yara holgesinde
kizariklik, sisme ve seroz akinti (ptrilan olmayan) varlig
olarak tanimlandi.

Bulgular: Calismaya medyan batin insizyonu olan 49 kadin
alindi. Enflamasyon 11 hastada gozlendi (%22,4). Ortalama
yas (45,7£11,3 ve 49,3%9,5), viicut kitle indeksi (29,02+5,6
ve 30,89+4,0), diyabetik hasta orani (%21 ve %36), hipertansif
hasta orani (%34 ve %36), sigara icme orani (%13 ve %34), uzun
ameliyat sresi (>4 saat) (%32 ve %63) ve ameliyat kategorisi
(malign veya bening) enflamatuvar grupta istatistiksel olarak
anlamli degildi. Yirmi iki hastaya ameliyat sonrasi ikinci giinde
(erken grup) povidon-iyot ile pansuman yapilmis, 27 hastaya
besinci giinde (ge¢ grup) yapilmisti. Yara enflamasyonu
insidansi erken grupta anlamli olarak yuksekti (%11’e karsihk
%36, p=0,035).

Sonug: Bu calismada, erken pansumanin ge¢ pansumanla
karsilastirildiginda avantaji  gozlenmedi. Erken pansuman
yapilan grupta, insizyon hattindaki enflamasyon orani
daha vyiksek gozlendi. Cerrahi vyaranin epitelizasyonu
tamamlanmadan 6nce, povidon iyodinin cerrahi yara ile
temasi ve povidon iyodinin subkiitan penetrasyonu yara
iyilesmesi stirecini olumsuz etkileyebilir.

Anahtar Kelimeler: Povidon iyot, enflamasyon, epitelizasyon,
cerrahi alan enfeksiyonu
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Introduction

Povidone-iodine irrigation is a commonly used solution to prevent
surgical site infection. The most commonly used commercial form is
a 10% solution in water yielding 1% available iodine (1). The effects of
povidone-iodine on wound healing are not clear. Some studies have
shown that wound healing is adversely affected by povidone-iodine (2,3).

Povidone-iodine solution is usually used for postoperative wound
dressing in clinics. In our clinic, the incision dressing is opened on
the second postoperative day. The incision is closed back after wiping
with povidone iodine solution. In this study, we investigated whether
wound healing was affected if the first dressing was postponed to the
fifth day. We have chosen the fifth day because granulation tissue
in an incision line begins to form approximately four days after
the lesion (4-6). Our aim was to investigate whether dressing after
epithelialization and granulation tissue formation would be more
advantageous.

Methods

The study was conducted between June 2017 and June 2018 in
Gynecology and Obstetrics Clinic of istanbul Training and Research
Hospital. Informed consent forms were obtained from the patients.
In this study, patients with median abdominal incisions were included
in the analysis, as patients with Pfannenstiel incisions were not
hospitalized long enough to be evaluated on the fifth day.

Incision dressing is routinely opened on the second postoperative day
in our clinic. Dressing with povidone-iodine solution is done and then
the incision is closed back. For this study, the first dressing days of
some patients with median incisions were postponed to the fifth day.
The patients who underwent surgery were randomly divided into two
groups as early and late dressing. The two groups were compared in
terms of wound healing or inflammation. Inflammation was defined as
the presence of redness, swelling and serous discharge (non-purulent)
at surgical incision site. In this study, the evidence for the presence
of infection was not investigated. In fact, none of the patients had
purulent discharge to support the presence of infection. This study was
an observational clinical study and ethics committee approval was not
required.

Statistical Analysis

Statistical analysis was performed using SPSS software. Data were
expressed as median and interval for continuous variables. Binary
variables were reported as numbers and percentages. Categorical
variables were evaluated according to group size using the 2 test
or Fisher's exact test. P<0.05 was accepted to indicate statistical
significance. This study was an observational clinical study and ethics
committee approval was not required.

Results

The study included 49 women with median incisions (Table 1).
Inflammation was observed in 11 patients (22.4%). Mean age (45.7+11.3
vs 49.3%9.5), body mass index (29.02+5.6 vs 30.89+4.0), rate of
diabetic patients (21% vs 36%), rate of hypertensive patients (34% vs
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36%), rate of smoking (13% vs 34%), operative time >4 hours (32% vs
63%), and operation category (malign or benign) were not statistically
different between patients with normal wound healing and patients
with inflammation. Twenty-two patients were dressed with povidone-
iodine on postoperative day 2 (early group) and 27 patients were on
postoperative day 5 (late group). The incidence of wound inflammation
was significantly higher in the early group (11% vs 36%, p=0.035)
(Table 2).

Table 1. General characteristics of 49 patients with median
abdominal incision

46 (18-70)
29.4+5.2 (19-39)
24.5% (12)

Age, median (min-max)
BMI, mean + SD (min-max)
Diabetes, % (n)

Hypertension, % (n) 34.7% (17)
Smoking, % (n) 18.4% (9)
Operation category

Benign 46.9% (23)
Malign 53.1% (26)
Operative time

<2 hours 20.4% (10)
2-4 40.8% (20)
<4 38.8% (19)
Inflammation, (presence of redness, 22.4% (1)

swelling and serous discharge)

BMI: body mass index; min: minimum; max: maximum; SD: standard deviation

Table 2. Comparison of patients with normal wound healing and
patients with inflammation

Normal wound  Patients with

RIS healing inflammation
Number of patients 38 11
Age, mean £ SD 45.7+11.3 49.3+9.5 0.335
BMI, mean + SD 29.02+5.6 30.89+4.0 0.316
Diabetes
Yes 8 (66%) 4 (33%)

0.427
No 30 (81%) 7 (19%)
Hypertension
Yes 13 (77%) 4 (23%)

1.000
No 25 (78%) 7 (22%)
Smoking
Yes 5 4

0.506
No 33 7
Operative time
<2 hours 9 1
2-4 hours 17 3 0.150
>4 hours 12 (32%) 7 (63%)
Day
2 14 8

0.035
5 24 3

Inflammation was accepted as presence of redness, swelling and serous discharge
BMI: body mass index, SD: standard deviation
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Discussion

In this observational prospective study, the effects of early and late
dressing with povidone-iodine on wound healing were compared.
The absence of redness, swelling or discharge at the wound site was
considered normal wound healing. According to the results of the study,
wound healing was better in late dressing.

Povidone-iodine is a topical antimicrobial that has been shown to be
effective against bacteria, fungi, several viruses, spores, protozoa and
amoebic cysts (7-9). In vitro studies on this subject reported different
results. Some in vitro studies have suggested that even dilute solutions
of povidone-iodine are toxic to human fibroblasts (2,3). These authors
stated that caution should be used when povidone-iodine is placed on
anopen wound, and that prolonged contact with viable uncontaminated
tissue should be avoided. On the other hand, in vitro studies or meta-
analysis of povidone-iodine in wound healing demonstrated that
concentrations less than 10% generally do notinhibit the granulation and
epithelialization processes (10,11). Several animal studies investigating
the effect of povidone-iodine on wound microcirculation have shown
inconsistent findings (1,12,13).

The stages of wound healing proceed in an organized way and
follow four processes: hemostasis, inflammation, proliferation
and maturation. The purpose of the proliferative stage is to form a
viable epithelial barrier to activate keratinocytes (5). The closure of
the lesion itself, which includes angiogenesis, fibroplasia, and re-
epithelialization, occurs at this stage. These processes begin in the
lesion within the first 48 hours and may continue up to the 14" day
(6). Granulation tissue begins to form approximately four days after
the lesion (5).

Conclusion

In our opinion, contact with povidone-iodine before epithelialization
and granulation may adversely affect wound healing steps. Early opening
of a surgical wound that has been closed in the operating room under
sterile conditions does not provide an advantage. This observational
prospective study may help clinicians in planning postoperative surgical
incision dressing.

Ethics Committee Approval: This study was an observational clinical
study and ethics committee approval was not required.

Informed Consent: Informed consent forms were obtained from the
patients.
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ABSTRACT

0z

Introduction: The effects of pregnancy-associated plasma
protein A (PAPP-A) and maternal serum free beta-human
chorionic gonadotropin (B-hCG), which are first trimester
maternal serum markers, on assisting in the diagnosis of
chromosomal abnormalities and perinatal outcome are
discussed. The aim of the presented study was to investigate
the predictive value of first-trimester PAPP-A and B-hCG) levels
in predicting poor obstetric outcomes.

Methods: A total of 549 patients who underwent first trimester
screening in Perinatalogy Outpatient Clinic of our hospital
between January 2016 and March 2018 were included in this
study. Patients with crown-rump length (CRL) measurements
in the range of 45-84 mm, patients with singleton pregnancy
and patients who delivered at 24 weeks or later were included
in the study. CRL, nuchal translucency, mean uterine artery
pulsatility index, PAPP-A and free B-hCG levels were recorded.
The 5th and 10th percentile values of PAPP-A and free B-hCG
levels were designated according to the literature.

Results: There was no difference between PAPP-A percentile
groups in terms of mean birth weight or gestational age at
delivery. However, mean gestational age at delivery was lower in
patients with free 3-hCG levels below 10th percentile. Preterm
delivery was significantly higher in the group with PAPP-A
levels below 5th percentile (p=0.049). Also, preeclampsia (PE)
was higher in the group with free B-hCG below 10th percentile
(p=0.003).

Conclusion: The risk poor obstetric outcome such as preterm
delivery, low birth weight and PE may be associated with low
PAPP-A and free B-hCG levels. However, further studies are
needed to explain the relationship between first trimester
screening markers and neonatal outcomes.

Keywords: Pregnancy-associated plasma protein A, beta HCG,
preeclampsia, preterm delivery

Amac: ilk trimester maternal serum belirteclerinden olan
Gebelikle iliskili plazma proteini-A (PAPP-A) ve maternal
serum free beta-insan koryonik gonadotropin (sp-hCG)
diizeylerinin  kromozomal anomalilerin tanisina yardimci
olmanin disinda perinatal sonuclar tzerine etkileri tizerinde
durulmaktadir. Calismamizin amaci ilk trimester PAPP-A ve
sB-hCG diizeylerinin kotl obstetrik sonuglari ongorebilmedeki
degerini incelemektir.

Yontemler: Calismamiza, ilk trimester taramasini Ocak
2016-Mart 2018 wyillari arasinda hastanemiz Perinataloji
Poliklinigi'nde yaptirmis 549 hasta dahil edilmistir.
Ultrasonografik taramada fetlis bas-pop uzunlugu (CRL)
olcimii 45-84 mm araliginda olan, tekil, 24 hafta ve tizerinde
dogum yapmis olan hastalar calismaya alinmistir. CRL, nukal
kalinlk, ortalama uterin arter pulsatilite indeks ol¢timleri ve
PAPP-A, sB-hCG degerleri kaydedilmistir. Literatiire gore PAPP-A
ve sB-hCG'nin 5. ve 10. persentil degerleri dizenlenmistir.

Bulgular: PAPP-A persentil gruplari ile ortalama dogum kilosu
veya ortalama dogum haftasi arasinda bir iliski bulunmamustir.
Bunun yaninda sp-hCG'nin 10. persentil alti dizeylerinde
ortalama dogum haftasinin daha disik oldugu izlenmistir.
PAPP-A'nin 5. persentil alti diizeylerinde preterm dogum orani
daha sik (p=0,049) ve sB-hCG’nin 10. persentil alti diizeylerinde
preeklampsinin belirgin olarak vyiiksek oranda gortldugu
izlenmistir (p=0,003).

Sonug: Preterm dogum, distik dogum agirligi ve preeklampsi
gibi kotli obstetrik sonu¢ gelisme riski dtsik PAPP-A ve
sB-hCG diizeyleri ile iliskili olabilir. Yine de, ilk trimester
tarama belirtecleri ile obstetrik sonuglar arasindaki iliskiyi
aciklayabilmek icin cok sayida calismaya ihtiyag duyulmaktadir.

Anahtar Kelimeler: PAPP-A, beta HCG, preeklampsi, preterm
dogum
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Introduction

First trimester screening has a paramount importance to reveal
anomalies in the fetus. The combination of maternal age, nuchal
translucency (NT), maternal serum free beta-human chorionic
gonadotropin (free B-hCG) and pregnancy-associated plasma protein A
(PAPP-A) identifies trisomy-21 with an 85% detection rate with a 5% false
positivity (1,2). Also, some studies have shown a relationship between
low PAPP-A and free B-hCG levels in the 11-13"" weeks of gestation with
poor obstetric outcomes such as stillbirth, fetal growth restriction (FGR),
preterm delivery and preeclampsia (PE) (3-7).

PAPP-A is an insulin-like growth factor binding protein-4 (IGFBP-4)
protease, which is secreted by trophoblasts and decidual cells. Low
PAPP-A levels decrease the IGF levels by increasing the IGFBP-4 level. IGF
is a stimulant molecule for fetal growth and maturity (8). Meanwhile,
free B-hCG is secreted by syncytiotrophoblasts of the placenta in addition
to the corpus luteum of the ovary in early pregnancy and it promotes
angiogenesis, and its secretion increases under different conditions such
as uteroplacental insufficiency (9).

The aim of the presented study was to investigate the predictive value of
first trimester PAPP-A and free B-hCG levels for poor obstetric outcomes.
Although different cut-off values have been proposed in the literature,
we took the 5" and 10" percentile ranks of FASTER study to detect the
effect of PAPP-A and free 3-hCG levels on obstetric outcomes (5).

Methods

The study cohort consisted of pregnant women who underwent first
trimester screening in our Perinatology Clinic between January 2016
and March 2018. The medical records were evaluated retrospectively
and 549 patients were included in the study. Patients with crown-
rump length (CRL) measurement between 45 and 84 mm, patients with
singleton pregnancy and patients who delivered at 24 weeks or later
were included.

A single operator performed all ultrasonographic evaluations with a 5-8
MHz 3D transducer ultrasound system (General Electric Voluson E8™, GE
Healthcare, Chicago, Illinois, United States) via transabdominal route.
All maternal variables such as age, height, weight, body mass index,
gravidity and parity were recorded. Also, CRL measurements with the
concordant gestational week, NT, mean uterine artery pulsatility index,
PAPP-A and free B-hCG levels were noted.

PAPP-A and free (3-hCG levels were measured by chemiluminescent
immunometric assay from blood samples of pregnant women using
Immulite 2000 XP device (Siemens A6 Healthcare Sector, Erlangen,
Germany). These indicators were converted into multiples of the
expected median (MoM) value with PRISCA 5.0 software considering the
maternal age, medical history and patient-specific factors. The 5" and
10" percentile ranks of PAPP-A and free B-hCG values were determined
according to FASTER study and groups were constructed amongst these
values to compare the possible differences of preterm delivery, low birth
weight (LBW) and PE between groups (5).

According to the World Health Organization, preterm delivery is
accepted as labor before 37" weeks of pregnancy. According to the
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American College of Gynecologists, LBW is accepted as <2500 gr live
birth. PE criteria were as follows: hypertension (systolic pressure >140
mmHg/diastolic pressure >90 mmHg) starting after 20" gestational week
and accompanied by proteinuria (>300 mg proteinuria in 24 hours or
rate of protein/creatinine >0.3) or end organ dysfunction (platelet count
<100000/mL or serum creatinine level >1.1mg/dL or two-fold increase
in serum transaminase levels). Adana Dr. Turgut Noyan University,
Non-interventional Clinical Research Ethics Committee (decision no:
KA18/187).

Statistical Analysis

All recorded values such as maternal characteristics, correlation between
birth weight and gestational age at delivery between pregnancy groups
according to 5" and 10" percentile values of PAPP-A (0.42 MoM/0.52
MoM) and free B-hCG (0.35 MoM/0.44MoM) were analyzed with SPSS
version 21 software package. Categorical variables were expressed as
number and percentage, and constant variables were expressed mean
and standard deviation (median and range, where necessary). Student’s
t-test for constantvariables and Fisher’s Exact test for categorical variables
were used to compare baseline characteristics and perinatal outcomes.
Spearman correlation analysis was used to describe the relationship
between gestational age at delivery, birth weight and PAPP-A and free
B-hCG levels. Presence of PE was evaluated with Mann-Whitney U test
between groups. A p value of <0.05 was accepted as significant in all
statistical analysis.

Results

Atotal of 736 records were evaluated and it was realized that 170 patients
were lost during follow-up. Also, five pregnancies were terminated
due to congenital anomalies, nine patients had stillbirth before 20™
gestational week and one patient delivered at 23" gestational week, so
these patients were excluded. All patients excluded from the analysis
had a PAPP-A and free B-hCG levels above 10" percentile, but one
intrauterine ex fetus (14" gestational week) had a low PAPPA level (0.26
MoM). Consequently, a total of 549 patients were included in the study.
The maternal characteristics and evaluated variables are presented in
Table 1. Table 2 shows the patients having PAPP-A or free B-hCG below
5t and 10™ percentiles.

The indications for preterm delivery were PE, preterm premature
rupture of membrane, spontaneous preterm birth, acute fetal distress,
chorioamnionitis, abruptio placenta, fetal cardiac anomaly and
maternal decompensated cardiac failure.

According to our retrospective calculations, PAPP-A had a power of %95
for preterm delivery/PE comparison and free B-hCG had a power of
100% for PE comparison.

We did not find any significant difference between PAPP-A percentile
groups in terms of mean birth weight (5" and 10" percentile, p=0.243
and p=0.139, respectively) or gestational age at delivery (5" and 10"
percentile, p=0.229 and p=0.523 respectively). However, there was a
statistically significant difference between free 3-hCG percentile groups
regarding mean gestational age at delivery (5" percentile p=0.013
and 10" percentile p=0.037). There was no difference in birth weights



according to free B-hCG levels (5" percentile p=0.232 and 10" percentile
p=0.778).

The rate of LBW, preterm delivery and PE were 5.5% (n=30), 6.9% (n=38)
and 7.8% (n=43) in entire cohort, respectively. Only preterm delivery
was significantly higher in PAPP-A below 5" percentile group (p=0.049).
However, no significant cut-off value was obtained by ROC analysis. Also,
PE was higher in free B-hCG groups below the 5" and 10" percentiles
(p=0.032 and p=0.003, respectively). ROC analysis for relationship
between free $-hCG levels and PE revealed an AUC of 0.6 (0.5-0.7, 95%
Cl). A cut-off value of 0.765 MoM for free B-hCG (64% sensitivity, 53.5%
specificity, 11.2 % negative predictive value and 63.2% positive predictive
value) was determined for the prediction of PE (p=0.03).

SGA and PE were detected at a rate of 50% (n=19) and 29% (n=11) in
all preterm deliveries (n=38), respectively. The relationship between
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maternal serum PAPP-A and free -hCG values above and below 5"
and10" percentiles with mean gestational age at delivery, weight and
adverse perinatal outcomes are presented in Table 3.

Discussion

According to our results, the rate of preterm delivery was higher in
lower percentiles of PAPP-A and the rate of PE was higher in the lower
percentiles of free B-hCG. Preterm delivery is considered as a result of
the suboptimal intrauterine environment, which causes FGR. The higher
prevalence of preterm deliveries with low PAPP-A in our cohort might be
affected by the presence of LBW babies in this group (10).

There is a controversy in the literature about the use of first trimester
NT, PAPP-A and free 3-hCG measurements, alone or in a combination, to
estimate birth weight, gestational age at delivery and perinatal outcomes

Table 1. The maternal characteristics, first trimester screening variables and mean gestational age at delivery/weight

n

Maternal age 549
Gravidity/parity 549
BMI (kg/m?) 509
Gestational age 549
CRL (mm) 549
NT (mm) 547
Mean uterine artery Pl 462
PAPP-A (MoM) 549
Free 3-hCG (MoM) 549
Gestational age at delivery 549
Birth weight (g) 549

mean (£SD) minimum-maximum
30.4 (+4.7) 18-45

211 1-9/0-4
24.2 (£4.2) 15.5-46
123w (£0.5) 11+2-14w
60 (+7.35) 45-82

1.6 (£0.33) 1-2.6

1.90 (£0.6) 0.71-5.27
1.07 (£0.6) 0.17-3.53
1.18 (+0.96) 0.15-14.5
38w (£1.4) 284-41"w
3306 (£500) 1050-5000

SD: standard deviation; BMI: body mass index; CRL: crown-rump length; NT: nuchal translucency; PI: pulsatility index; PAPP-A: pregnancy-associated plasma protein A, MoM: multiples of

median, 3-hCG: beta-human chorionic gonadotropin

Table 2. The evaluation of the patient groups in the <5 percentile and <10" percentile groups of PAPP-A and free 3-hCG

PAPP-A (MoM) n (%)
<5t centile 0.42 40 (7.3%)
<10 centile 0.52 75 (13.6%)

Free B-hCG (MoM) n (%)
035 24 (4.4%)
0.44 67 (12.2%)

PAPP-A: pregnancy-associated plasma protein A, MoM: multiples of median, B-hCG: beta-human chorionic gonadotropin

Table 3. The relationship between maternal serum PAPP-A and free 3-hCG values with mean gestational age at delivery, weight and adverse

perinatal outcomes in groups according to 5" and 10* percentiles

Azl HliL) glei::tional age p
weight, (g) at delivery
PAPP-A<5™ 3213 37wéd
0.243 0.229
PAPP-A>5t" 3313 38w2d
PAPP-A<10™" 3244 38w2d
0.139 0.523
PAPP-A>10™" 3315 38w4d
Free B-hCG <5 3208 37wod
0.232 0.013
Free B-hCG> 5 3310 38w3d
Free B-hCG <10t 3267 38w0d
0.778 0.037
Free B-hCG >10™ 3311 38w4d

Preterm p | .
LBW, n (%) p delivery p nr(eneﬁe)c ampsia,
n (%)
1 (2.5%) 0.715 6 (15%) 5 (12.5%)
0.049 0.228
29 (5.7%) 32 (6.3%) 38 (7.5%)
2 (2.7%) 0.409 7 (9.3%) 9 (12%)
0.336 0.164
28 (5.9%) 31 (6.5%) 34 (7.2%)
1(4.2%) 3 (12.5%) 5 (20.8%)
1 0.227 0.032
29 (5.5%) 35 (6.7%) 38 (7.2%)
4 (6%) 6 (9%) 12 (17.9%)
0.776 0.445 0.003
26 (5.4%) 32 (6.6%) 31 (6.4%)

PAPP-A: pregnancy-associated plasma protein A; B-hCG: beta-human chorionic gonadotropin; LBW: low birth weight
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(1,11-13). Poon and Nicolaides stated that PAPP-A, placental growth
factor and uterine artery Doppler measurements, in combination with
first trimester maternal risk factors, predict early onset PE with a rate
of 95% (14). Dugoff et al, in their multicenter FASTER study, defined the
percentile ranks of MoM values with the combination of first trimester
NT, PAPP-A, and free B-hCG measurements in a cohort of 33.395
pregnant women. Their results showed that a level of PAPP-A <10"
percentile indicated almost 2.5-fold higher risk for LBW and correlation
with poor obstetric outcomes. For free B-hCG levels, they identified a
relationship with spontaneous loss below 24" weeks of gestation in <1%
percentile group (5). Covans and Spencer supported the results of the
FASTER study in their study, which confirmed the relationship between
low PAPP-A levels and LBW (15). Also, Kaijomaa et al. compared groups
with PAPP-A <0.3 MoM and PAPP-A >0.3 MoM, and they stated that low
PAPP-A values indicated poor obstetric outcomes (16). Our results did
not demonstrate any association with mean gestational age at delivery,
weight, LBW and PE at low values of PAPP-A, yet we only found that the
preterm delivery rate increased with PAPP-A levels below 5% percentile
(<0.42 MoM).

Similarly, conflicting results have been published about the relationship
between low levels of free B-hCG in the first trimester and poor
pregnancy outcomes. Sirikunalai et al. reviewed 13.620 singleton
pregnancies and summarized in their study that free p-hCG <0.5
MoM value was associated with FGR, preterm delivery, LBW and low
APGAR scores (17). Nevertheless, another study did not show a similar
relationship between B-h(G at first or second trimester and FGR and PE,
but reported that second trimester intact hCG >3 MoM might predict
FGR. The authors concluded that the placental dysfunction might lead to
pregnancy complications such as FGR or PE (18). In our cohort, the rate
of PE was higher in the lower percentiles of free p-hCG. Extreme levels
of free B-hCG may be considered as a marker for prenatal surveillance
of pregnancies.

Two studies from our country showed contradictory results. In the
first study with 318 singleton pregnancies, no significant relationship
was found between low PAPP-A levels and incidence of subsequent
pregnancy outcomes (19). In the other study, there was a correlation
between low PAPP-A levels (<0.35 MoM) and preterm delivery, low mean
birth weight and low gestational age at delivery. However, low free
B-hCG levels were not associated with measured variables (20). In our
study, the lower percentiles of free B-hCG were associated with lower
gestational age at delivery. On the contrary, such a correlation could not
be demonstrated between lower PAPP-A percentiles and birth weight or
gestational age at delivery.

Sonek et al. stated that first trimester markers in combination with
maternal characteristics predicted early or late onset PE with a high
detection rate and a low false positive rate (21). Similarly, we found a
relationship between low free B-hCG levels and PE.

On the other hand, there are many studies in the literature stating that
PAPP-A levels were not helpful in predicting poor obstetric outcomes
(22-24). In our study, however, there was an increase in preterm delivery
in low PAPP-A group and the difference was statistically significant. We
did not reach any conclusions to accept the null hypothesis since the
effect seemed limited. On the other hand, considering literature and our
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results, pregnancies with a level of PAPP-A below 5" percentile and free
B-hCG do not require exceptional monitoring (25).

Our study has some limitations, including (i) retrospective nature, (ii)
lack of interpretation of possible covariates, and (iii) lack of evaluation
of comprehensive obstetric outcomes (diabetes mellitus, placental
pathologies, etc.).

The main difficulty in making a definitive conclusion on this topic is the
heterogeneity of the cohorts and methodological differences between
the studies in the literature. In addition, different measurement
techniques, experiences, thresholds and analysis methods lead to
inconsistent outcomes (11,12, 21, 26-28). Considering the literature,
more studies with larger cohorts are needed to establish nomograms in
the pregnant population.

Conclusion

Early pregnancy markers such as NT, PAPP-A or free B-hCG, alone or
in combination, seem unsatisfactory to predict adverse pregnancy
outcomes. The clinical implication of these markers should have
better positive predictive values and coherent understanding of the
mechanisms of the pathophysiological process of the poor obstetric
outcomes. Further studies are needed to explain the relationship
between first trimester screening markers and neonatal outcomes while
considering possible covariates.
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ABSTRACT

0z

Introduction: This study was aimed at revealing attitudes of

married women towards induced abortion.

Amag: Bu arastirma evli kadinlarin isteyerek dusuk
konusundaki tutumlarinin incelenmesi amaciyla planlanmistir.

Methods: This study was descriptive and the study population
included 64.382 married women aged 15-49 years in the city of
Manisa. Three hundred and eighty-three women were selected
from 11 “family health care centers” by proportional stratified
sampling. The data were collected using “Socio-demographic

Information Form”, “Attitude Inventory of Induced Abortion”
and “Knowledge of Induced Abortion Form”.

Results: The participants had the highest rates of agreement
with the items “induced abortion isasin”and “induced abortion
is a murder”. Multivariate analyses showed that women at an
older age, women with higher education, women having a
nuclear family, women with fewer living children, women with
a previous induced abortion, women using a modern family
planning method, women defining themselves as nullifidians
or who did not fulfil religious rituals, and women having higher
scores for knowledge of induced abortion had a more positive
attitude towards induced abortion.

Conclusion: The results of the study showed that the attitudes

of women towards induced abortion were affected by religion,
but that they had the enough flexibility to have a positive

Yontemler: Arastirma tanimlayic tiptedir ve arastirmanin
evrenini Manisa kent merkezindeki 15-49 yas evli 64,382 kadin
olusturmaktadir. Manisa kent merkezinde hizmet veren 11
adet aile sagligi merkezinden orantili tabakalama yontemi
ile 383 evli kadina ulasilmistir. Arastirmanin verileri “Sosyo-
demografik Bilgi Formu”, “isteyerek Disiige Yonelik Tutum
Envanteri” ve “Isteyerek Diisiige Yonelik Bilgi Formu” ile

toplanmustir.

Bulgular: Arastirmada kadinlarin isteyerek dustge yonelik
tutum ifadelerinden en yuksek katilimi; “isteyerek dusuk
yaptirmak gtinahtir” “isteyerek diistik bir cinayettir” ifadelerine
gostermislerdir. Yapilan ¢cok degiskenli analizlerde; yasi biyik,
daha uzun sireli egitim almis, cekirdek aile yapisina sahip,
yasayan cocuk sayisi az olan, daha once isteyerek dustik yapan,
modern aile planlamasi yontemi kullanan, kendini inangsiz ya
da dini inanglar yerine getirmeyen biri olarak tanimlayan ve
isteyerek dusuik konusunda bilgi puani yiiksek olan kadinlarin
isteyerek disuge yonelik tutumlarinin daha olumlu oldugu
gortlmustr.

Sonug: Arastirma sonucunda kadinlarin isteyerek dustige
yonelik tutumlarinin dinden etkilendigi, fakat tibbi ve

attitude when a medical or social necessity arose.

Keywords: Abortion, medical abortion, women

Introduction

Induced abortion is an important problem associated with reproductive
healthinall countries, especially in developing countries. According to the
World Health Organization, 210 million women become pregnant each
year and 42 million of these pregnancies are terminated with abortion
(1). Induced abortion is an indicator of the fact that family planning needs
cannot be fulfilled in developing countries (2). Turkey Demographic and
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toplumsal bir gereklilik ortaya ciktiginda ise isteyerek dustige
olumlu bakabilecek esneklige sahip olduklari distintlmektedir
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Health Survey (2013) revealed that 5% of married women had induced
abortion (3). That is, the rate of unfulfilled family planning needs is 5%
in Turkey. Induced abortion is one of the most important and debatable
issues related to reproductive health. Regulations made under the
influence of religious and social values usually cause familial, religious
and social pressure on women (4). Using family planning methods and
having induced abortion are regulated by laws around the world. While
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induced abortion is legal in some countries, it is only permitted for
medical, psychological and social reasons in other countries (5). With
the adoption of the law in 1983, induced abortion was taken under
state control and the number of induced abortions has considerably
decreased in Turkey (6). Since induced abortion is performed under safe
conditions after the law came into force, the maternal mortality rate due
to induced abortion has decreased from 50% to 2% (7). Although many
people are in favour of the idea that induced abortion is necessary in
some occasions, religious and political approaches contradict individual
tendencies, and moral and religious debates over induced abortion even
overshadow health-related aspects of the issue (2). It is really difficult
for women to decide to have induced abortion and their decisions are
influenced by their religious beliefs, personal values and attitudes of the
society towards abortion. Induced abortion is an issue still debatable
and upon which there is not an agreement in Turkey, where 99% of
the population is Muslim. Although there have been numerous studies
about attitudes towards induced abortion in the world (8-17), there is
not a comprehensive study on the issue in Turkey.

The aim of this study was to reveal attitudes of the married women
towards induced abortion and the variables likely to affect their
attitudes.

Methods

Sample

This study had a descriptive design and the study population included
64.382 married women aged 15-49 years in the city of Manisa, Turkey.
Based on a prevalence of 50% in the smallest sample, the size of which
is unknown (5% of standard deviation and 95% of confidence interval),
the study sample was calculated as 383. When the sample group was
determined, the stratification of the family health care center (FHCC)
regions as high, medium, and low socio-economic level was taken as
the basis (based on the Manisa Provincial Health Directorate data).
The numbers of the FHCCs were written on papers and 11 FHCCs were
selected from each stratum via draw. Proportional stratified sampling
was used and 383 women were contacted. Data were collected face-to-
face from women who gave informed consent. Approval was obtained
from Ethical Committee of Celal Bayar University Faculty of Medicine
and the Health Directorate of Manisa (decision no: 5.1, date: 04.01.2012).

Three data collection tools were developed by the researchers in the
light of the relevant literature: “Socio-demographic Information Form”
composed of 15 questions, “Attitude Inventory of Induced Abortion”
including 14 items and “Knowledge of Induced Abortion Form”
including 12 questions. They were piloted on 10 women to test their
understandability and practicality. Data collected during piloting the
tools were excluded from the analysis. It took 10-15 minutes for the
participants to complete all the tools.

Socio-demographic Information Form

It includes questions regarding age, education, income and perceived
income, family type, place where participants lived the longest,
perceived piety, number of pregnancies, number of living children,
previous induced abortion, use of family planning methods, receiving
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information about induced abortion, education and employment status
of spouses and induced abortion status of relatives.

Attitude Inventory of Induced Abortion

It was developed by researchers to determine attitudes towards induced
abortion. First, the researchers prepared a list of 30 items in the light of
the literature. The list was sent to five experts specialized in the issue and
they were requested to evaluate the items in terms of understandability,
appropriateness and discriminativeness. In accordance with suggestions
and recommendations of the experts, the items were revised and the
number of the items was decreased to 14. Thus, the content validity
of the inventory was achieved. Of the 14 items, six (1-6 items) were
positive and eight (7-14 items) were negative statements. It is a Likert
scale and the items were evaluated on a five-point scale: five points
for “strongly agree”, four points for “agree”, three points for “neither
agree nor disagree”, two points for “disagree” and one point for
“strongly disagree”. Negative statements were scored in reverse order.
The Cronbach alpha value of the inventory was 0.78. The questions of
the inventory were prepared by the researchers based on the literature.
Only reliability analysis (Cronbach alpha value and expert opinions) was
performed in the study. Since the inventory was not designed as a scale,
the validity analyzes were not performed.

The highest and the lowest scores to be obtained from the inventory
were 70 and 14 points, respectively. High scores indicate a positive
attitude towards induced abortion and low scores indicate a negative
attitude.

Knowledge of Induced Abortion Form

It was developed by the researchers to evaluate the knowledge of the
paritcipants on induced abortion. The questions are about the definition
of induced abortion, legal aspects, problems likely to arise after the
procedure and consent of the spouse for the procedure. It includes 12
items and the scores are based on the number of correct answers. Each
correct answer is scored as 1, and the lowest and the highest scores to be
obtained are 0 and 12, respectively.

To evaluate perceived piety, a question that was taken from the study
“religion, secularism and the veil in daily life survey” by KONDA was
used (18).

Statistical Analysis

Obtained data were analyzed by SPSS 16.0. Data were expressed as
mean, standart deviation, numbers and percentages. Chi-square test,
independent Samples t-test, Mann-Whitney U test, variance analysis,
correlation and multiple linear regression analysis were used where
appropriate.

Results

The mean age of the participants was 31.28+£7.91 years. Of all
participants, 53.3% were primary school graduates and dropouts of
primary school and illiterate; 80.4% were unemployed; 40.9% were
married to graduates, primary school graduates and dropouts of
primary school and illiterate; 76.0% had a nuclear family; 76.2% had a
perceived income equal to their expenses and 57.1% lived the longest
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in Manisa. Seventy percent of women defined themselves as religious
persons. Fifty point two percent of women were informed about
induced abortion and the mean score for their knowledge of induced
abortion was 6.97+2.01 (minimum: 0, maximum: 11.00, median: 7.00).
Eighty-two point two percent of the women were using a modern family
planning method. Evaluation of reproductive status of women showed
that the mean number of pregnancies was 2.13, the mean number of
living children was 1.59 and 16.5% of women had at least one induced
abortion (Table 1).

There was a higher degree of agreement with the idea that “induced
abortion is a sin” and that “induced abortion is a murder”. The degree
of agreement with the ideas that “women can have induced abortion if

Table 1. Descriptive characteristics of participants

» o«

pregnancy is life-threatening for the mother”, “if a pregnant woman is
mentally ill” and “if a baby with a disability is likely to be born” was also
high. Women had a higher rate of agreement with the item “induced
abortion is interference with a woman’s body”. In addition, the rate
of agreement with the idea that “if a woman has induced abortion,
it should be kept secret” was high. The rate of agreement with the
items “induced abortion is shameful” and “induced abortion should be
banned” was low (Table 2).

Older women, women with higher education, employed women, women
with a nuclear family, women with a perceived income higher than
their expenses, women who lived in a city the longest, women defining
themselves as nullifidians or who did not fulfil religious rituals, women

Characteristics n %
16-25 years 106 27.7
Age 26-35 years 165 431
31.28+7.91 minimum: 16, maximum: 49, median: 30 36-45 years 88 23.0
46 years or older 24 6.3
Graduates and dropouts of primary school, illiterate 204 53.3
Secondary school graduates 77 20.1
Education -
High school graduates 67 17.5
University graduates 35 9.1
Employed 75 19.6
Employment status
Unemployed 308 80.4
Graduates and dropouts of primary school and illiterate 150 40.9
. Secondary school graduates 70 19.8
Spouses’ education*® -
High school graduates 103 29.1
University graduates 36 10.2
Nuclear 291 76.0
Family Extended 80 20.9
Broken 12 42
Lower than expenses 66 17.2
Perceived income Equal to expenses 292 76.2
Higher than expenses 25 6.5
NN Yes 369 96.9
No 13 3.1
Village 71 18.7
Place where participants lived longest* Town 87 229
City 217 57.1
Someone with no religious conviction 2 0.5
Someone who does not believe in religious obligations 1 0.3
Self-definitions of religiosity* Believer who does not fulfil religious obligations 87 22.7
Religious person who strives to fulfil religious obligations 269 70.2
Fully devout person fulfilling all religious obligations 23 6.0
Number of pregnancies 2.13£1.60 minimum: 0, maximum: 12, median: 2
Number of living children 1.59%1.24 minimum: 0, maximum: 6, median: 2
0 320 83.5
Number of induced abortions ! >3 139
2 9 23
3 1 0.3
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Table 1 contiuned

Modern

Using family planning methods* Conventional

None
. . Yes
Induced abortion status of relatives* N
0
L . . . Yes
Receiving information about induced abortion* N
0

Scores for knowledge of induced abortion
Total

Ozmen et al. Attitudes Towards Induced Abortion

6.97+2.01 minimum: 0, maximum: 11, median: 7

282 81.9
61 17.7
1 0.4

200 53.1
177 46.9
188 49.8
191 50.2
383 100

*Twenty-four women whose spouse died or who got divorced did not answer the question about the education level of the spouse, eight women did not answer the question about the
place where they lived the longest, one woman did not answer the question about health insurance, one woman did not answer the question about religiosity, 39 women did not answer
the question about using family planning methods, six women did not answer the question about induced abortion status of their relatives and four women did not answer the question

about receiving information about induced abortion

Table 2. Mean scores for items in attitude inventory of induced abortion

Items

1. If pregnancy poses a threat to a mother’s life, induced abortion can be carried out

. Induced abortion can be performed if a mother is mentally ill

. Induced abortion is an interference with a woman’s body

. Induced abortion can be performed to terminate unwanted pregnancies
. Induced abortion can be performed if the baby cannot not be cared for

. Induced abortion should be banned

© o N o U A W N

. Induced abortion is shameful

10. If a woman has induced abortion, it should be kept secret.
11. Induced abortion can only be performed in cases of rapes

12. Induced abortion is unnecessary; God takes care of everybody
13. Induced abortion is a murder

14. Induced abortion is a sin

SD: standard deviation

with a previous induced abortion, women with a relative having a history
of induced abortion, women using a modern family planning method,
women with a higher number of children and women having higher
scores for knowledge of induced abortion received significantly higher
scores on Attitude Inventory of Induced Abortion (p=0.001) (Table 3).

Multivariate analyses showed that women at an older age, women with
higher education, women with a nuclear family, women with fewer
living children, women with a previous induced abortion, women
using a modern family planning method, women defining themselves
as nullifidians or who did not fulfil religious rituals, and women
having high scores for knowledge of induced abortion had a more
positive attitude towards induced abortion. Thirty-four percent of the
variance in the scores for attitudes towards induced abortion could be
explained by the number of living children, family types, age, previous
induced abortion, using family planning methods, education, scores
for knowledge of induced abortion and self-definitions of religiosity.
Other variables should be considered to explain the rest of the variance
(R?=0.34, p<0.05) (Table 4).

. Induced abortion should be performed if a baby with a disability is likely to be born

. Whatever the circumstances are, induced abortion should never be performed

Mean £ SD
3.81£1.05
3.50£1.13
3.36£1.18
3.18%1.24
2.73+1.22
2.66%1.22
3.40£1.23
3.324£1.23
3.27+1.21
3.07£1.21
2.96+1.24
2.84+1.26
2.37+1.24
2.25%1.18

Discussion

This study conducted to reveal women’s attitudes towards induced
abortion showed that the attitudes of women were contradictory, i.e.
a negative attitude caused by religious beliefs and a positive attitude
caused by their needs. The religious elements in the items caused
women to exhibit a negative attitude towards induced abortion; on
the other hand, medical and social needs enabled a positive attitude
towards induced abortion. Although three-fourths of the women
considered themselves as religious, their religious beliefs did not turn
out to have a negative impact on their attitudes towards induced
abortion as expected.

The item which reflects a positive attitude towards induced abortion
and with which the women had a higher degree of agreement was “if
the pregnancy poses a threat to the mother’s life, induced abortion
can be carried out”, and this higher agreement is consistent with the
literature (8-11,13,19-21).
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Table 3. Distribution of scores on attitude inventory of induced abortion according to descriptive characteristics

Descriptive characteristics (n)
Age groups®

30 yrs and young (203)

Older than 30 yrs (180)
Education levels**
Illiterate+literate (55) a

Primary school graduates (224) b
High school graduates and those having higher education levels (104) ¢
Employment status
Unemployed (308)

Employed (75)

Family

Nuclear (288)

Extended+broken (95)

Perceived income

Lower than expenses (66) a

Equal to expenses (292) b

Higher than expenses (25) c
Place where one lived the longest**
Village/small town (71) a

Town (87) b

City (217) c

Self-definitions of religiosity***

Not believing any religions + not fulfilling religious duties (91) a
Attempting to fulfil religious duties (269) b

Having religious beliefs and fulfilling religious duties (23) c
Having had induced abortion

Yes (63)

No (320)

Having relatives with a history of induced abortion

Yes (200)

No (177)

Using family planning methods**

Using modern family planning methods (282)

Using conventional methods or not using any methods (62)

Number of living children

Scores for knowledge of induced abortion

Total X £ SD t/f/x? p
41.25+8.78

t=-3.21 p=0.001
44.13+8.76
38.32+7.35
41.80+8.49 f=19.99 p=0.000, a<h<c
46.71+8.97
41.57+8.58

t=-4.74 p=0.000
46.85+8.86
43.90+8.70

t=5.15 p=0.000
38.66+8.23
40.68+8.66
42.94+8.89

X2=3.88 p=0.143
43.76+8.88
41.4619.24
40.48+9.03 f=5.10 p=0.002, a=h<c
43.86+8.41
48.20+8.49
41.09+8.28 X?=51.24 p=0.000, a>bh=c
38.13%£7.61
47.36+8.52

t=4.78 p=0.000
41.66+8.65
43.71+8.37

t=2.36 p=0.018
41.57+9.17
43.32+8.58

t=4.61 p=0.000
37.6619.40

+ H .
1'7071'20 m|n|mu‘m. 0, 1=-0.200 p=0.000
maximum: 6, median: 2
+ Nt .

6.97£2.0Tminimum: 0 =0331 p=0.000

maximum: 11 median: 7

*Pearson correlation coefficient for age and total scores for the inventory r=0.124 p=0.015; **Posthoc test Tukeys b test; ***Posthoc test Mann-Whitney U test;

*Ex*Pearson correlation value: r

Evidence from both this study and other studies emphasizes maternal
health. In addition, the mothers were found to have a more positive
attitude towards induced abortion in cases of unwanted pregnancy,
babies with disabilities and maternal mental illnesses, which is
consistent with results of the studies by Dimoula et al. (8), Betts (9), Hill
(10), Becker et al. (11), Esmer (19), Balakrishnan et al. (20), Palermo (21)
and Geary et al. (22).
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The most unfavourable attitude towards induced abortion was reflected
in the women’s responses to the items “induced abortion is a sin” and
“induced abortion is a murder, which is comparable with the results of the
studies by Baykan et al. (5), Dimoula et al. (8), Norris et al. (12), Vieira (13),
Saka et al. (23), Serap (24) and Erol et al. (25). However, it was striking that
although the women considered induced abortion as a sin or a murder,
they tended to have a positive attitude to the issue when it was necessary.
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Table 4. Stepwise multiple regression analysis for explanation of scores on attitude inventory of induced abortion

Scores for attitudes towards induced abortion* (n=383), R>=0.34 B p

Constant 0.000
Age (number) 0.170 0.003
Family type (nuclear family: 0 / extended family: 1) -0.156 0.002
Number of children alive (number) -0.246 0.000
Having had induced abortion (yes: 0/ no: 1) -0.229 0.000
Using family planning methods** (modern family planning methods: 0 / conventional family planning methods: 1) -0.135 0.006
Self-definitions of religiosity (being religious: 0 / not being religious or not fulfilling religious duties: 1) 0.111 0.021
Scores for knowledge of induced abortion (number) 0.193 0.000
Education (high school or higher education: 0 / primary school: 1) -0.121 0.028

*The final single factor model was based on the significant variables age, number of children alive, education, employment, family type, place where one lived the longest, perceived
religiosity, having induced abortion before, having a relative with a history of induced abortion, using family planning methods and scores for knowledge of induced abortion

A higher rate of agreement with the items “induced abortion is
shameful” and “induced abortion should be kept secret” underlines the
stigmatization of induced abortion. Norris et al. (12) and Moore et al.
(26) also mentioned a stigma over induced abortion.

Although half of the women reported that they had been offered
information about induced abortion, the results obtained from the
responses to Knowledge of Induced Abortion Form showed that they
did not have sufficient knowledge and needed training for it. Dimoula et
al. (8) also revealed that women had insufficient knowledge of induced
abortion.

Women over the age of 30 had a more favourable attitude towards
induced abortion than those aged 30 and younger. Although there has
been change in marriage age, Turkey is still a country where people get
married at young ages. These couples have enough children at young
ages as they planned (3). Therefore, it can be considered that older
women do not want to have unwanted pregnancies and have a positive
attitude towards induced abortion, which is congruent with the results
of the studies by Balakrishnan et al. (20), Holla (27) and Norup (28),
Stricker and Danigelis (29), Esposito and Basow (30).

Women living in a nuclear family had a more positive attitude towards
induced abortion than those living in an extended family. It may be
that the women with an extended family were more dependent on
traditions and customs and more conservative, but that those with a
nuclear family could make their own decisions freely and had more
opportunities to express their opinions (31).

The scores for attitudes towards induced abortion had an inverse linear
relationship with the number of living children. Women with fewer
living children were most likely to use modern family planning methods
and want to have a small family. Balakrishnan et al. (20) and Remennick
et al. (32) also showed that women with fewer children had a more
favourable attitude towards induced abortion.

Women who had a previous induced abortion had a more positive
attitude towards induced abortion than those who did not have induced
abortion. This might have been due to the latter group of women’s lack
of experience in induced abortion. Erol et al. (25), Esposito and Basow
(30) and Hollis and Morris (33) also revealed that women who had

experienced induced abortion more frequently attempted to undergo
this procedure than those who did not have such experience. However,
it should be kept in mind that women who had induced abortion before
might be using this procedure as a method of preventing pregnancy.
In fact, the rate of induced abortion was 16.5% in this study, which is
higher than the rate in Turkey (10%) (3). Therefore, women presenting
for induced abortion should be informed about contraceptives and the
contraceptives should be easily available to them.

Women using modern family planning methods had a more positive
attitude towards induced abortion than those not using any family
planning methods and those using conventional methods. In the
literature, it has been noted that there is a direct relation between social
status and access to and use of family planning methods (3,34,35). The
two most important variables determining the social status of women
are education and employment (36). In this study, we also found that
women with higher education displayed a more positive attitude
towards induced abortion. As a result, social status and determination
to have children of women using a modern family planning method
might affect women’s attitudes towards the issue (37).

Considering the processes of accepting and rejecting abortion
since ancient times, all religious systems had different approaches
and practices, and each system of beliefs has harboured different
interpretations of abortion (38). Studies conducted on this issue so far
have shown the effects of religious beliefs on induced abortion (9,14-
17,19-21,28,32). In this study, which was conducted in Turkey where
99% of the population is Muslim, the women defining themselves as
religious had a more negative attitude towards induced abortion, but
their negative attitude disappeared in conditions such as possibility of
negative effects on mothers’ and babies’ psychological and social health,
and rapes.

As the scores for knowledge of induced abortion increased, the scores
for attitudes towards the issue also increased, and there was a positive
linear relationship between them. Knowledge on its own is not enough
to change individuals’ attitudes; however, it can be one of the leading
effects on changes. Rich background information allows individuals to
evaluate issues from a wider perspective, which helps them to have
more tolerant and favourable attitudes and behaviour (39). In this study,
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women with higher scores for knowledge of induced abortion also had a
more favourable attitude towards the issue, which is consistent with the
results of the studies by Esposito and Basow (30) and Banerjee et al. (40).

Women with high school and higher education had a more favourable
attitude towards induced abortion, which is congruent with evidence
reported by Betts (9), Olaitan (14), Fawcett et al. (15), Bahr and Marcos
(16), Roman and Lester (17), Esmer (19), Balakrishnan et al. (20), Palermo
(21), Norup (28) and Remennick et al. (32). As the education level of
women increases, they receive scientific, updated information from
health institutions instead of family members and other people around
them (3,37). In addition, as education levels increase, women become
more autonomous and make decisions about their bodies. This may
have a positive effect on women’s attitudes towards induced abortion.
However, women with lower education levels may have to give birth
in cases of unwanted pregnancies due to various social, cultural and
religious factors.

Study Limitations

Our study has some limitations. Data were collected from a sample
of married women living in the city of Manisa, Turkey. Therefore, the
findings represent only this population and cannot not be generalized to
the general population. Failure to perform all methodological analyses
of the inventory is another limitation of the study. Future qualitatively
designed studies with larger samples are needed to confirm these
findings.

Conclusion

The results of the study revealed that attitudes of the women towards
induced abortion were affected by their religious beliefs, but that
women were flexible enough to have a positive attitude towards the
procedure in medical and social conditions. Although about half of the
women noted that they received information about induced abortion,
they had low scores for their knowledge, which suggests that the quality
of education given should be questioned. The rate of women presenting
for induced abortion indicates unfulfilled needs for family planning
methods. For these reasons, couples should be informed about family
planning methods and induced abortion by health institutions, and
these services should be available to them. The results of the study
revealed some variables affecting induced abortion; however, both
qualitative studies and quantitative studies with larger sample sizes are
needed to elucidate other factors likely to affect the issue.
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Comparison of Cutting Diathermy and Scalpel in Terms of
Delay in Wound Healing and Scar Appearance in Skin Incision:
A Prospective Observational Study

Deri insizyonunda Yara lyilesmesinde Gecikme ve Skar Goriiniimii A¢isindan Bistiiri
ile Koterin Karsilastirilmasi: Prospektif Gozlemsel Calisma
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ABSTRACT

0z

Introduction: Traditionally, a scalpel is used for surgical
incisions. The aim of this study was to compare cutting
diathermy and scalpel in terms of wound healing or cosmetic
appearance in skin incision.

Methods: The study was performed in patients with
Pfannenstiel incision in a gynecology and obstetrics clinic.
Half of the skin incision of the same patient was made with
cautery and the other half was made with scalpel. The part of
the incision made with cautery was compared with the incision
made with scalpel in terms of wound healing and cosmetic
appearance. The assessments were based on the observer
scale of the “The Patient and Observer Scar Assessment scale”
(POSAS). Evaluations were performed as single blind (observer-
blinded, but not surgeon) in the short term (postoperative 15th
day) and long term (45" day).

Results: A total of 73 women with Pfannenstiel incision were
evaluated. The median age of the patients was 33 (21-52) years.
The total POSAS scores of the parts opened with scalpel were
not statistically different from those opened with cautery both
at the 15" and 45" days (27.3£5.2 vs 27.0£5.1, p=0.88 for 15"
day; 11.84+3.2 vs 11.0%4.1, p=0.56 for 45" day).

Conclusion: The study showed that using cautery in cutting
mode had no effect on poor wound healing and cosmetic
appearance in Pfannenstiel incisions compared to the use of
scalpel. This result encourages surgeons to make a skin incision
with cautery.

Keywords: Incision, scalpel, cautery, scar

Amac: Geleneksel olarak, cerrahi insizyonlar icin bir bisttiri
kullanihr. Bu ¢alismanin amaci, yara iyilesmesi ve deri
insizyonunun kozmetik goriniimu agisindan koter ile bisturiyi
karsilastirmaktir.

Yontemler: Calisma kadin hastaliklari ve dogum kliniginde
Phannenstiel insizyonu olan hastalarda yapildi. Ayni hastanin
deri insizyonunun yarisi koterin kesme modu ile, diger yarisi
nester ile acildi. Koter ile agilan insizyon kismi, yara iyilesmesi
ve kozmetik goriinim acisindan nester ile acilan kisim ile
karsilastirildi. Degerlendirmeler POSAS (Hasta ve Gozlemci Skar
Degerlendirme o6lcegi) puanlama 6lceginin gozlemci kismina
dayandiriimistir. Degerlendirmeler kisa vadede (postoperatif
15. glin) ve uzun vadede (45. giin) tek kor (gozlemci kor fakat
cerrah degil) olarak yapildi.

Bulgular: Pfannenstiel insizyonu olan toplam 73 hasta
degerlendirildi. Hastalarin ortanca yasi 33 (21-52) idi. Bistiri ile
acilan bolumlerin toplam POSAS skorlari, 15. ve 45. giinlerde
koter ile acilanlara gore istatistiksel olarak farkli degildi (15.
glin icin 27,3%5,2 ve 27,0+5,1 p=0,88; 45. glin icin 11,843,2,
p=0,56).

Sonug: Calisma, bisttri kullammi ile karsilastirildiginda,
kesme modu koter kullaniminin, Pfannenstiel insizyonlarinda
kotu yara iyilesmesi ve kozmetik gortinim olarak bir etkisi
olmadigini gostermistir. Bu sonug, cerrahlari koter ile deri
insizyonu agmaya tesvik eder.

Anahtar Kelimeler: Insizyon, bisturi, koter, skar
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Introduction

Today, electrosurgical instrumentsare widely used in surgical procedures.
Many publications have reported that the use of electrocautery is
acceptable instead of traditional scalpel, even for skin incision (1-7).
On the other hand, there are concerns about the use of diathermy in
the skin incision due to fear of causing large scars and improper tissue
healing (8-10).

In this study, scalpel and electrocautery were compared in terms of
wound healing and cosmetic appearance. The difference of this study
from previous studies is that these two techniques are compared in the
same patient, thus eliminating the patient-related parameters.

Methods

This study was carried out between June 2018 and November 2018
in Gynecology and Obstetrics Clinic of Istanbul Training and Research
Hospital. Local Clinical Research Ethics Committee approval was
obtained for the study (decision no: 2011-KAEK-50). Patients scheduled
for operation with a Pfannenstiel incision were selected as the study
cohort. Exclusion criteria were a previous Pfannenstiel incision, morbid
obesity, diabetes, patients aged 65 years and older, patients under 15
years of age, presence of any skin disease at the incision site. Informed
consent was obtained from the patients for the study.

Half of the skin incision of the same patient was made with electrocautery
in cutting mode (40-50 watt) and the other half was made with scalpel in
order to obtain two identical observation sites. The part of the incision
made with cautery (right side) was compared with the part made with
scalpel (left side). Comparisons were made as single blind (observer-
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blinded, but not surgeon) when the patient came for control on the 15"
and 45" days. Evaluated parameters were delayed wound healing and
scar appearance. Patient and Observer Scar Assessment scale (POSAS)
v2.0 observer scale was used for these evaluations. The observer scale
of the POSAS consists of six items (vascularity, pigmentation, thickness,
relief, pliability and surface area). All items are scored on a scale ranging
from 1 (“like normal skin”) to 10 (“worst scar imaginable”). The sum
of the six items results in a total score of the POSAS observer scale.
All parameters should preferably be compared to normal skin on a
comparable anatomic location. The total minimum score of the POSAS
scale is 6 and the maximum score is 60. Observations were made by the
same team throughout the study.

Statistical Analysis

Mean and standard deviation for POSASscore,and medianand minimum-
maximum values for age of the patients were used for descriptive
statistics. Shapiro-Wilk test was used for normality distribution of groups.
Chi-square test was used for the analysis of qualitative independent
data. SPSS 22.0 program was used in the analysis. A p value <0.05 was
considered to indicate statistical significance.

Results

A total of 73 patients with Pfannenstiel incision were evaluated. The
median age of the patients was 33 (21-52) years. The total POSAS scores
of the incision parts made with scalpel were not statistically different
from those made with cautery both at the 15" and 45" days (27.3+5.2 vs
27.0£5.1 p=0.88 for 15" day; 11.8%3.2 vs 11.0£4.1 p=0.56 for 45" day)
(Tables 1 and 2) (Figures 1-4).

Table 1. Comparison of short term (15" day) the patient and observer scar assessment scale scores (mean * standart deviation) of cautery

and scalpel

Cautery
Vascularity 6.4£2.0
Pigmentation 23104
Thickness 46+1.8
Relief 4.5+0.2
Pliability 4.0+0.7
Surface area 5.5+1.0
Total score of the POSAS 273452

Scalpel p*

53%1.6 0.08
2.3+0.9 0.98
4.8+1.0 0.90
4.6+0.9 0.56
44101 0.27
5.6%0.7 0.91
27.0£5.1 0.88

All items are scored on a scale ranging from 1 (“like normal skin”) to 10 (“worst scar imaginable”), *Chi-square test

POSAS: patient and observer wound scale rating scale

Table 2. Comparison of long term (45" day) the patient and observer scar assessment scale scores (mean * standart deviation) of cautery

and scalpel

Cautery
Vascularity 1.4£0.3
Pigmentation 24104
Thickness 1.6x1.7
Relief 3.1+0.4
Pliability 1.0+0.8
Surface area 2.3%1.0
Total score of the POSAS 11.843.2

Scalpel p*

1.3£1.1 0.85
2.0+0.9 0.08
1.1£1.0 0.78
2.710.9 0.76
1.4£0.1 0.27
2.510.7 0.51
11.0£4.1 0.56

All items are scored on a scale ranging from 1 (“like normal skin”) to 10 (“worst scar imaginable”), *Chi-square test

POSAS: patient and observer wound scale rating scale
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Figure 3. Long-term (45" day) appearance

Discussion

In this study, half of the Pfannenstiel skin incision in the same patient
was made with an electrocautery and the other half with a scalpel.
These two halves were compared at the 15" and 45" days. According
to the results of the study, the effects of cautery and scalpel on wound
healing and cosmetic were not different.

In the literature, many studies have compared the scalpel with cautery
in skin incision. These studies have shown that these two techniques
have similar cosmetic and wound healing results (1-7). The difference
of this study is that these two techniques are compared in the same
patient. With this comparison method, the parameters affected by the
differences between the patients were eliminated. This study, unlike the
previous studies, is a self-controlled study. Each case is its own control,
thus the conditions that could affect wound healing are equalized.

The stages of wound healing proceed in an organized way and
follow four processes: hemostasis, inflammation, proliferation and
maturation., Angiogenesis, fibroplasia and re-epithelialization occur
in the proliferation phase (11,12). The proliferation phase in a wound
healing process is completed in the first two weeks (13). The maturation
phase, also referred as the remodeling phase of wound healing, is

340

Figure 2. Appearance of skin incision at the 45™ day

Figure 4. Appearance of skin at the 15" day

when the collagen is remodeled from type 3 to type 1 and the wound is
completely closed. Generally, remodeling begins approximately 21 days
after an injury and can last for months (11-13). In the present study,
the surgical incision was evaluated at two separate times. The initial
evaluation was performed at the 15" day when the proliferative phase
was completed. In addition, patients were evaluated at the sixth week
(45" day) when they were called for a follow-up examination.

Conclusion

POSAS patient scale was not used. The patients had difficulty in
evaluating both halves of the Pfannenstiel incision separately and did
not provide any objective results. Therefore, POSAS observer scale was
used for evaluations.

In this study, it was observed that the use of cautery in cutting mode in
Pfannenstiel incisions had no effect on poor wound healing and poor
cosmetic. In fact, surgeons have experienced that the use of cautery for
incision is more advantageous for bleeding control. This result of the
study encourages surgeons to make a skin incision with a cautery.

Ethics Committee Approval: istanbul Training and Research Hospital,
Clinical Research Ethics Committee (decision no: 2011-KAEK-50).
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Is Component Separation a Safe Method in Incisional Hernias?

insizyonel Hernilerde Komponent Seperasyon Teknigi Giivenli Bir Yontem midir?
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ABSTRACT

0z

Introduction: Incisional hernias after abdominal surgical
procedures cause morbidity, significant loss of labor and
affect quality of life. In this study, we investigated whether
component separation (CS) technique is a safe method in
patients with incisional hernia. We evaluated the results of this
technique in terms of wound infection and recurrence.

Methods: Thirty incisional hernia cases operated with CS
technique between February 2012 and February 2014 were
included in the study. Demographic data, body mass index
(BMI), American Society of Anesthesiologists (ASA) score, defect
size, wound complications and recurrences after one-year
follow-up were evaluated.

Results: Seventeen patients were female and 13 were male.
The mean age of the patients was 54.8 years (range: 29-76). The
mean BMI of the patients was 26.8 kg/m? (range: 20.5-32.9).
The mean hernia transverse diameter was 9.6 cm (range: 6.5-
23). Mortality was not observed in any of the patients. Wound
problems were observed in six of 30 patients in CS repair, and
recurrence was observed in three of these patients. Recurrence
was observed in only one of the remaining 24 patients without
a wound problem. Recurrence was found to be statistically
related to wound problem. There was also a significant
relationship between BMI, hernia transverse diameter, ASA
score and recurrence.

Conclusion: In selected cases, CS technique is a safe technique
for incisional hernia repair. It can be performed by paying
attention to wound problems.

Keywords: wound infection,

recurrence

Component  separation,

Amag: Abdominal cerrahi girisimler sonrasinda ortaya ¢ikan
insizyonel herniler 6nemli oranda isgticti kaybina, morbiditeye
neden olur, yasam kalitesini etkiler. Bu calismada insizyonel
hernili hastalarda Komponent Seperasyon (KS) tekniginin
glivenli biryontem olup olmadigini arastirdik. Bu teknigin; yara
yeri enfeksiyonu ve niiks agisindan sonuglarini degerlendirdik.

Yontemler: Subat 2012- Subat 2014 tarihleri arasinda
hastanemizde KS teknigi ile ameliyat edilen 30 insizyonel herni
olgusu calismaya dahil edildi. Hastalarin demografik bilgileri,
viicut kitle indeksi (VKi), Amerikan Anesteziyoloji Dernegi (ASA)
skoru, defektin boyu, yara komplikasyonlari ve bir yillik takip
sonrasi niiksler degerlendirildi.

Bulgular: Hastalarin 17’si kadin, 13’ erkekti. Hastalarin yas
ortalamasi 54,8 (29-76) idi. Hastalarin VKIi ortalamasi 26,8 kg/
m? (20,5-32,9) idi. Bu hastalarin ortalama fitik transvers capi
9,6 cm (6,5-23) idi. Hastalarin hicbirinde mortalite izlenmedi.

KS onariminda 30 hastanin altisinda yara yeri problemleri
gozlenirken bu hastalarin lciinde niiks gozlendi. Yara yeri
problemi olmayan 24 olgunun ise sadece birinde niks
gozlendi. Yara yeri problemi olan hastalarda niiks istatistiksel
olarak iliskili bulundu. VKi, frtik transvers capi yiiksekligi ve ASA
skoru ile de niiks arasinda anlamli iliski saptandi.

Sonug: insizyonel herni onariminda uygun olgularda
komponent separasyon teknigi glivenli bir tekniktir. Yara
problemlerine dikkat edilerek uygulanabilir.

Anahtar Kelimeler:
enfeksiyonu, rekiirrens

Komponent seperasyon, yara yeri

Introduction

The incidence of incisional hernias (IHs) after median incisions is
between 2-11%, with a recurrence rate of 30-50% after primary repair
of IH (1). The incidence of hernia is smaller in small incisions. IHs cause
significant labor loss, morbidity and even mortality (2,3). They continue
to constitute one of the major problems of surgery due to their frequent
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incidence and high morbidity. The only treatment option for IHs is surgery.
Treatment of IHs includes primary repair and repair with prosthetic
materials. Prosthetic material application is the primary option when
there is not enough intact tissue (4). Component separation (CS) is based
on a functional abdominal wall-shaping concept using autologous tissue
(5). The use of patient’s own tissues is an advantageous method as it
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reduces the cost compared to meshed repair. The likelihood of a foreign
body reaction is thus reduced.

Etiologic factors in IH formation can be classified as modifiable and
non-modifiable. Modifiable etiologic factors include obesity, incision
pattern, suture material used and wound infection. Non-modifiable
etiologic factors include age of the patient, general body weakness and
other chronic diseases [chronic obstructive pulmonary disease (COPD),
malignancy, prostatism, etc.] of the patient (6-8). CS technique was first
described by Ramirez et al. (9) in 1990.

The aim of this retrospective study was to investigate the recurrence,
wound complications and general complications of patients who were
diagnosed with IH and operated by CS technique, and to compare these
rates with the literature.

Methods

This study was started after the approval of the istanbul Okmeydani
Training and Research Hospital Ethics Committee (decision no:
48670771-514.10). This was a clinical retrospective study. Informed
consent was obtained from all patients.

Thirty cases of IH operated by CS technique in our hospital between
February 2012 and February 2014 were included in the study. The criteria
for inclusion in the study were patients older than 18 years, patients
with an abdominal midline IH and patients with transverse diameter of
the fascia defect greater than 5 cm. Age, gender, body mass index (BMI),
transverse diameter of hernia, and American Society of Anesthesiologists
(ASA) score were recorded. Wound infections and recurrences after 1-year
follow-up were noted. Table 1 shows the demographic characteristics
and recorded physical examination findings of the operated patients.

All patients received 1 g of first generation cephalosporin (ibrahim Etem-
menarini, Istanbul, Turkey) one hour prior to surgery. The operations
were performed under general anesthesia in supine position. Second

Arslan and Bilecik. Component Separation Technique

generation cephalosporin (Nobel, istanbul, Turkey) was given orally for
5 days after surgery. A urinary catheter was inserted during the surgery.
Two subcutaneous aspirating drains were routinely inserted in each
patient. 10% povidone iodine was used as skin antiseptic. Each patient
was dressed with antiembolic socks and embolism prophylaxis was
performed with low molecular weight heparin (Sanofi-aventis, istanbul,
Turkey) in patients with a BMI over 30.

Following the preparations described above, the skin is opened with
a midline incision to include the previous incision scar. The intestines
and other organs are dissected from the ventral abdominal wall (Figure
1). In this way, the lateral border of the rectus abdominis muscle
can be accurately recognized through the abdomen. The skin and
subcutaneous tissue are dissected from anterior rectus sheath and
external oblique aponeurosis 5 cm lateral to the rectus sheath. As the
perforating branches of the epigastric artery are cut, blood supply to
the skin is at risk. Because the blood supply is then only dependent

[

Figure 1. Dissected view of hernia sac, intestines and other organs from
ventral abdominal Wall

Table 1. Demographic characteristics and physical examination findings of operated patients

Features Patient group (n=30)
Female

Male

Gender

Young (18-65 years)
Middle-aged (66-79 years)
Elderly (80-99 years)
Underweight (<18.5 kg/m?)
Normal (18.5-24.9kg/m?)
Overweight (25-29.9kg/m?)
Obese (30-34.9 kg/m?)
ASA 1
ASA 2
ASA 3
ASA 4
Small (6-10 cm)
HTD Medium (11-14 cm)

Large (>15 cm)

Age (WHO)

BMI

ASA score

n % Mean * SD
17 56.7

1.4334+0.504
13 433
24 80.0
6 20.0 3.10+0.844
0 0
0 0
7 233

1.70+0.876
20 66.7
3 10.0
15 50.0
11 36.7 1.30£0.651
2 6.7
2 6.7
24 80.0

1.3040.65
3 10.0
3 10.0

WHO: World Health Organization, BMI: body mass index, ASA: American Society of Anesthesiologists, HTD: hernia transverse diameter
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on the intercostal arteries and the branches of the pudendal artery. In
this case, the epigastric perforating vessels should be preserved. The
aponeurosis of the external oblique muscle is incised 1-2 ¢cm lateral
to the rectus abdominis muscle. If the incision in the aponeurosis is
made correctly, fatty cell tissue is exposed. If the muscle is seen, the
incision is not in the right place. The myoaponeurosis of the external

oblique muscle is transected longitudinally along its length. Seven to

Figure 3. Completed version of bilateral separation

ten cm muscular part of the external oblique muscle in the thorax wall
extending cranially is added to the transection. With this extension,
the rectus abdominis muscle can be maximally medially rotated in the
upper abdomen. Connections to the ribs should be dissected to fully
mobilize the rectus abdominis muscle. The external oblique muscle is
separated from the internal oblique muscle up to the midaxillary line
using the avascular plane between the two muscles. This mobilization
is very important, since fibrous connections between the muscles will
prevent optimal medial displacement of the rectus abdominis muscle.
It is very important to determine the plane between the internal and
external oblique muscles correctly. Transection of the internal oblique
muscle may lead to abdominal wall rupture, because the transverse
abdominal muscle is too weak to withstand intraabdominal pressure.
In addition, neurovascular structures can be easily damaged as they lie
between the internal oblique and transverse abdominal muscles. As a
result, the abdominal wall muscles are denervated. With this technique,
rectus muscle can be advanced unilaterally 3-5 cm on the upper edge,
7-10 cm in the waistline, and 1-3 cm in the lower abdomen (Figure 2). An
additional 2-4 cm advance can be achieved by separating the posterior
sheath of the rectus abdominis muscle. The posterior sheath is incised
along its entire length close to the midline. The rectus abdominis muscle
is easily separated from the posterior rectus sheath. The abdominal wall
is sutured continuously in the midline with non-absorbable or slow-
absorbing sutures through the fascia. The suture length should be at
least 4 times the wound in the fascia. Drains are placed under the skin.
Defects up to 28 cm at waist level can be closed in this way (Figure 3).

Statistical Analysis

The findings of the study were analyzed with SPSS 13.0. Descriptive
statistics (mean, standard deviation) were used in the evaluation of
qualitative data. X? test was used for comparison of qualitative data.
Student’s t-test was used to analyze the quantitative data. The results
were evaluated with 95% confidence interval and level of significance
was p<0.05.

Results

Thirty patients were operated with this technique. The mean transverse
diameter of hernia was 9.6 cm (range: 6.5-23). Seventeen patients were

Table 2. The relationship between demographic characteristics and physical examination findings and recurrence in patients who

underwent component separation

Patients n

Recurrence 4
Gender

No recurrence 26

Recurrence 4
Age

No recurrence 26

Recurrence 4
BMI

No recurrence 26

Recurrence 4
ASA score

No recurrence 26

Recurrence 4
HTD

No recurrence 26

Mean * SD p
1.25040.50

0.44
1.46140.50
3.250+0.50

0.59
3.076+0.89
3.750+0.50

0.02
2.730£0.45
3.500+0.57 0.03
1.42340.50
2.750£0.50 0.00
1.07610.27

BMI: body mass index, ASA: American Society of Anesthesiologists, HTD: hernia transverse diameter
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Table 3. Relation between wound problem and recurrence in patients who underwent component separation

Patients
. . . . Recurrence
Patients with wound infection
No recurrence
. i . . Recurrence
Patients without wound infection
No recurrence

*chi-square tests (p<0.05 is significant)

female and 13 were male. The mean age of the patients was 54.8 years
(range: 29-76). The mean BMI of the patients was 26.8 (range: 20.5-32.9).
Mortality was not observed in any of the patients.

Gender, age, BMI, ASA scores, and hernia transverse diameter were
separately grouped. No statistically significant relationship was found
between age and gender and recurrence. There was a significant
relationship between hernia transverse diameter, BMI level and ASA
score and recurrence (p=0.02, p=0.03, p=0.00, respectively) (Table 2).

Wound problems were observed in six of the 30 patients who underwent
surgery with this technique, and recurrence was observed in three of
these patients. Recurrence was observed in only one of the 24 patients
who did not have any wound problems. The statistical evaluation
revealed a p value of 0.02 and recurrence was found to be statistically
related with wound problems (Table 3).

Discussion

IH is the post-operative disruption of the integrity of the fascia that is
closed and herniation of peritoneum from this defect (10). It develops in
2-23% of abdominal operations (11-13). IH repair is a serious operation
with mortality and morbidity, and a good pre-operative evaluation
of the patient may reduce post-operative problems (13). In the repair
of IH, many methods are used, ranging from primary closure, mesh
placement and closure with laparoscopic method. There are many
studies in the literature related to these and primary closure can be
performed in small defects, whereas mesh or CS is better in larger
defects. CS was found to be superior to prosthetic material, but similar
recurrence rates were determined after 24 months of follow-up (14). In
the literature, recurrence rates have been reported between 0-28% in
patients undergoing tension-free CS technique (15-16). In our study, this
rate was found to be 13.3%.

Wound complications are relatively common due to the formation of
large wound surfaces. Hematoma and seroma formation are the most
common complications. Infection rates are between 0-40% (17). In
most cases, these complications can be treated conservatively. Similar
complications were observed in our patients and one patient had
severe wound problems. Although there was no statistically significant
difference in the single randomized controlled study, more hematoma
and seroma developed in the mesh group, and re-operation rates due
to wound complications were significantly higher in the prosthetic mesh
group. In the same study, no difference was found between using and
not using mesh during CS in terms of hernia recurrence during 3 year
follow-up (18). Attention should be paid to perforating vessels to reduce
wound complications and to preserve vascularization of the skin (17).
Laparoscopic approach is preferred by most surgeons because it allows

n p
3 0.02
3

1 0.121
23

for less general and wound complications, lower recurrence rates,
shorter hospital stay and faster recovery (19).

The most important indicator of reliability in incisional hernia repair is
recurrence. Most recurrences occur in the first 2 years, with recurrence risk
for 10 years. The most common cause of recurrence is wound infection
and other causes are obesity, COPD and surgical error (20). Recurrence
occurred in four of 30 patients who underwent CS technique. There was a
statistically significant correlation between recurrence and postoperative
wound infection, obesity, hernia transverse diameter, and higher ASA
scores. Attention can be paid to the use of drains to reduce the incidence
of wound problems, thus recurrence rates (21). Obese patients need to be
supported to lose weight and the skin vascularization should be protected
as much as possible (22). There are publications reporting that wound
infection is more common in obese patients (23). In our series, recurrence
rate was found to be significantly higher in patients with high BMI.

Conclusion

We think that the CS technique can be safely applied in the repair of
large incisional hernias by paying attention to wound infection.
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ABSTRACT

0z

Introduction: Acute appendicitis is one of the most common
abdominal emergencies. In this study, we aimed to investigate
preoperative laboratory parameters in patients with simple
and complicated appendicitis.

Methods: The medical records of patients over 40 years of
age with histopathologically diagnosed acute appendicitis
between January and December 2015 were retrospectively
reviewed. The patients were divided into two groups as simple
and complicated. The relationship between appendicitis
subgroups and laboratory parameters including white blood
cell count, neutrophil count and percentage, lymphocyte
count and percentage, basophil count and percentage, platelet
count, mean platelet volume, plateletcrit, platelet distribution
width was investigated. Neutrophil/lymphocyte ratio (NLR) and
platelet/lymphocyte ratio (PLR) were also analyzed in these
groups.

Results: A total of 156 patients were included in the study.
Twenty-three patients (14.7%) had simple appendicitis and the
mean age of all patients was 50.5%8.5 years. Male and elderly
patients had more complicated appendicitis. In univariate
analysis, percentage of neutrophils, lymphocyte count and
percentage, lymphocyte count and percentage, basophil
percentage, plateletcrit, NLR and PLR values were significantly
different between the groups. However, in the multivariate
logistic regression analysis comparing simple and complicated
appendicitis data, only NLR value was found to be significant.

Conclusion: Neutrophil percentage, lymphocyte count and
percentage, basophil percentage, plateletcrit and NLR were
associated with complicated appendicitis in patients over
40 years of age, but only NLR was significant in multivariate
analysis. However, these parameters can be used to distinguish
complicated appendicitis at presentation.

Keywords: Acute appendicitis, adult, complicated appendicitis,
laboratory

Amag: Akut apandisit en sik goriilen abdominal acillerden
birisidir. Bu calismada basit ve komplike apandisit hastalarinda
preoperatif laboratuvar degerlerini incelenmeyi amacladik.

Yontemler: Ocak-Aralik 2015 tarihleri arasinda histopatolojik
olarak akut apandisit tanisi konulmus 40 yas ve uzeri
hastalarin tibbi kayitlari retrospektif olarak incelendi. Hastalar
basit ve komplike olarak iki gruba ayrildi. Beyaz kan hiicresi
sayimi, notrofil sayisi ve yulzdesi, lenfosit sayisi ve ylzdesi,
bazofil sayisi ve yiizdesi, trombosit sayisi, ortalama trombosit
hacmi, plateletkrit, trombosit dagihim genisligi ve apandisit
alt gruplari arasindaki iliski arastirildi. Ayni zamanda notrofil/
lenfosit orani (NLR) ve trombosit/lenfosit orani (PLR) da bu
gruplarda analiz edildi.

Bulgular: Kirk yas tizeri 156 hasta calismaya dahil edildi.
Hastalarin 23’ (%14,7) basit apandisitti ve tiim hastalarin
yas ortalamasi 50,5+8,5 yil olarak saptandi. Erkek ve yasl
hastalarda daha fazla komplike apandisit saptandi. Tek
degiskenli analizde notrofil ytizdesi, lenfosit sayr ve yizdesi,
lenfosit sayisi ve ylizdesi, bazofil ylizdesi, plateletkrit, NLR ve
PLR degerleri gruplar arasinda anlamli farkli bulundu. Basit ve
komplike apandisit verilerinin karsilastirildigi cok degiskenli
lojistik regresyon analizinde sadece NLR degeri anlamli
bulundu.

Sonug: Kirk yas st hastalarda notrofil yiizdesi, lenfosit
sayisi ve vyuzdesi, bazofil yuzdesi, plateletkrit ve NLR’nin
komplike apandisit ile iliskili oldugu ancak sadece NLR’nin
cok degiskenli analizde anlamli oldugu saptandi. Buna
ragmen bu parametreler basvuruda komplike apandisitin ayirt
edilmesinde kullanilabilir.

Anahtar Kelimeler:
apandisit, laboratuvar

Akut apandisit, yetiskin, komplike
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Introduction

The lifetime risk of acute appendicitis is approximately 8%, and although
it is one of the most common abdominal emergencies, its pathogenesis
is still poorly understood. It is thought to be a multifactorial clinical
picture caused by mechanical, infectious and genetic processes
leading to appendix inflammation (1). Appendicitis can be seen as
simple or uncomplicated (inflammation of the appendix with or
without phlegmonous changes in surrounding tissues) or complicated
appendicitis (inflammation of the appendix causing gangrene or
perforation with or without abscess formation). Perforation may occur
in 13-20% of patients presenting with acute appendicitis (2). Although
it has long been assumed that simple appendicitis will eventually lead
to a complicated form, recent data raise doubts that different forms
of biological appendicitis may exist. Although general appendicitis
rates decrease, the rate of patients presenting with perforated
appendicitis or after the onset of symptoms does not decrease (3).
Acute complicated appendicitis causes serious problems such as wound
infection, intraabdominal abscess formation, postoperative intestinal
obstruction, prolongation of recovery and hospital stay and increased
cost. In addition, whether appendicitis is complicated or not has an
important role in determining the treatment method to be selected.
Therefore, early recognition of complicated appendicitis cases is critical
by making a distinction between complicated and simple appendicitis.
Although many studies have been published regarding the prediction of
complicated appendicitis, there is no definite method to differentiate
preoperative complicated appendicitis from simple appendicitis (4-6).

In this study, we aimed to investigate the preoperative laboratory
characteristics of simple and complicated appendicitis in patients over
40 years of age diagnosed with acute appendicitis histopathologically.

Methods

This study was performed retrospectively on the medical records of
the patients who were diagnosed as acute abdomen and underwent
appendectomy (open and laparoscopic) between 01.01.2015-31.12.2015
in the Emergency Medicine Clinic of istanbul Training and Research
Hospital, University of Health Sciences. The study was started after the
approval of the hospital istanbul Training and Research Hospital Ethics
Committee (decision no: 759).

All patients who underwent appendectomy for acute appendicitis were
included inthe study. Of these patients, patientswith no histopathological
appendicitis, patients under 41 years of age, patients with missing data,
and patients who underwent incidental appendectomy during surgery
for any other reason were excluded from the study.

Demographic characteristics of all patients, initial vital signs recorded
on admission, laboratory values including leucocyte, neutrophil count,
neutrophil percentage, lymphocyte count, platelet count, mean platelet
volume (MPV), plateletcrit and platelet distribution width (PDW) values
were recorded. Neutrophil/lymphocyte ratio (NLR) was calculated
by dividing the neutrophil count by lymphocyte count, and platelet/
lymphocyte ratio (PLR) was calculated by dividing the platelet count by
lymphocyte count.

The operation records and histopathology reports were examined, and
the widest and longest dimensions of the excised appendix material
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were noted. Infiltration of muscularis propria with polymorphonuclear
cells was accepted as histological acute appendicitis.

All patients included in the study were divided into two groups as simple
and complicated appendicitis. Patients with perforated or gangrenous
appendix or patients with periappendiceal abscess were included in
the complicated appendicitis group. Patients with histopathological
findings consistent with perforation or gangrene from patients who were
included in the simple appendicitis group by intraoperative evaluation
were also included in the complicated appendicitis group. Patients
without intraoperative and histopathological perforation or gangrenous
features, and patients without periappendiceal abscess formed simple
appendicitis group.

Statistical Analysis

Statistical analysis was performed using SPSS 15.0 (SPSS Inc. Chicago,
IL, USA). The normality of continuous variables was evaluated by
Kolmogorov Smirnov test. Continuous variables were expressed as
mean * standard deviation, and categorical variables were expressed
as number and percentage. Chi-square test was used for comparisons
between categorical variables. Student’s t-test was used for comparison
of the normally distributed parameters and Mann-Whitney U test was
used for the comparison of non-normally distributed parameters. The
effect level was investigated by univariate and multivariate logistic
regression. Sensitivity, specificity and odds ratios were calculated for the
factors that differentiated between simple and complicated appendicitis
groups. All analyzes were performed at 95% confidence interval.
Statistical significance was accepted as p<0.05.

Results

The records of 550 patients who underwent appendectomy during
the one-year period were reached. Three hundred and eighty-two
patients (69.5%) were excluded because they were 40 years or younger.
Histopathology reports of the remaining 168 patients revealed normal
appendicitis in 12 (7.1%) patients. In conclusion, this study was carried
out with 156 patients who underwent appendectomy for acute
appendicitis. In the operation notes and histopathological examination
of 133 patients (85.3%), no pathology could be detected for inclusion
to the complicated group. The remaining 23 patients (14.7%) had
pathological findings of complicated appendicitis in at least one of the
operation notes or histopathological examinations.

The mean age of the patients was 50.5+8.5 years (range: 41-79 years).
The mean age of the patients in the complicated appendicitis group
(56.3%10.9 years) was higher than the mean age of the patients in the
simple appendicitis group (49.5+7.7 years) (p=0.004). Seventy-nine
patients (50.6%) included in the study were male. The incidence of
complicated appendicitis was higher in male patients than in female
patients (21.5% vs 7.8%, respectively, p=0.016). All laboratory values of
simple and complicated appendicitis cases are shown in Table 1. The
relationship between increased NLR and increased risk of complicated
appendicitis is shown in Figure 1.

When univariate logistic regression analysis was performed, age,
gender, lymphocyte count, percentage of neutrophils, percentage of
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Table 1. Comparison of simple and complicated groups according to the characteristics of the patients included in the study

Variable All patients Simple appendicitis Complicated appendicitis
Mean + SD Min-Max Mean * SD Mean + SD

Length of appendix (cm) 6.511.6 3.0-13.0 6.5£1.7 6.7£1.5 0.538
Width of appendix (cm) 1.0£0.7 0.3-8.0 1.0£0.7 1.240.5 0.002
Leukocyte count (109/L) 13.1£4.5 1.0-30.1 12,9143 14.2+54 0.245
Platelet count (109/L) 249.8+62.8 82.0-538.0 252.7161.4 233.0+£69.3 0.165
Neutrophil count (109/L) 10.31£4.3 0.2-28.7 10.1£4.2 12.0£5.0 0.092
Lymphocyte count (109/L) 1.91£0.9 0.2-4.7 2.0+0.8 1.4£1.0 0.003
Neutrophil percentage (%) 76.9+11.7 20.0-96.4 75.6+11.8 84.2+7.7 <0.001
Lymphocyte percentage (%) 16.8+10.0 2.0-65.2 17.9+£10.2 10.21+6.1 <0.001
MPV (fL) 9.9£1.0 7.0-12.5 10.0£1.0 9.6£0.9 0.100
Plateletcrit (%) 0.2+0.1 0.1-0.6 0.3+0.1 0.2+0.1 0.025
PDW (%) 16.2£0.9 14.9-26.5 16.2£1.0 16.1£0.4 0.498
Urea (mg/dL) 29.6£11.1 14.9-85.2 28.519.6 36.2116.3 0.035
Creatinine (mg/dL) 0.8£0.2 0.3-1.9 0.8£0.2 1.0+£0.4 0.001
Glucose (mg/dL) 118.8134.4 78.0-330.0 118.61£36.4 119.81£21.7 0.232
NLR 7.3%£6.9 0.3-46.9 6.4£5.9 12.51£9.7 <0.001
PLR 166.81126.4 48.3-936.4 151.31£89.7 256.0+233.4 0.005

MPV: mean platelet volume, SD: standard deviation, Min: minimum, Max: maximum, fL: femtoliter, PDW: platelet distribution width, NLR: neutrophil/lymphocyte ratio, PLR: platelet/
lymphocyte ratio

Table 2. Logistic regression analysis

Variable Univariate model Multivariate model
OR 95% CI p OR 95% Cl p

Age 1.09 1.03 - 1.14 0.001 1.09 1.03 - 1.15 0.002
Gender 3.24 1.20 - 8.74 0.020 3.54 1.18 - 10.60 0.024
Lymphocyte count 0.41 0.23 - 0.75 0.003

Neutrophil percentage 1.1 1.04 - 1.18 0.001

Lymphocyte percentage 0.87 0.80 - 0.94 0.001

PCT 0.00 0.00 - 0.35 0.028

Urea 1.05 1.02 - 1.09 0.005

Creatinine 14.39 2.66 - 77.76 0.002

NLR 1.10 1.04 - 1.17 0.002 1.09 1.03 - 1.15 0.005
PLR 1.00 1.00 - 1.01 0.004

PCT: plateletcrit, NLR: neutrophil/lymphocyte ratio, PLR: platelet/lymphocyte ratio, OR: odds ratio, Cl: confidence interval

lymphocytes, percentage of basophils, plateletcrit (PCT), urea, creatinine,

100% 1 NLR, PLR values were observed to differentiate complicated and simple
j\; 90% 1 -~ appendicitis. In the multivariate logistic regression, significant and
T 8% ,,"' independent efficacy of age, gender, and NLR was found to differentiate
g 70% )"‘ simple and complicated appendicitis (Table 2).
S 60% A e
T 50% A ," . .
T a0% | i Discussion
§ 30% - / Acute appendicitis is the most common surgical cause of acute abdomen
“E 20% / affecting all age groups. Complicated acute appendicitis is a serious
;; 10% 1 problem with prolonged recovery and length of hospital stay and
% 0% 6 5 10 15 20 25 30 35 40 45 50 increased cost, which adversely affect clinical outcome and treatment
& NLR outcomes. Being simple or complicated is important in determining
the treatment method to be selected in appendicitis. In this study,
Figure 1. Risk graph of NLR increase and possibility of complicated preoperative laboratory values of adult acute appendicitis patients were

gepentiis investigated and the role of these values in differentiating complicated

NLR: neutrophil/lymphocyte ratio and simple appendicitis was demonstrated. Age, gender, lymphocyte

349



istanbul Med | 2019; 20(4): 347-51

count and percentage, percentage of neutrophils, percentage of
basophils, PCT, urea, creatinine, NLR, PLR and appendix diameter were
found to be associated with complicated appendicitis.

In this study, we found significant differences between the groups in
terms of demographic characteristics such as age and gender. The mean
age of the patients in the complicated appendicitis group was higher
than the patients in the simple appendicitis group. There are similar
reports in the literature (7). This can be explained by the fact that acute
appendicitis occurs more frequently with atypical symptoms in elderly
patients and the diagnosis is more difficult than in younger patients.
Similarly, in accordance with the literature, we found that complicated
appendicitis was more common in male patients.

There are many reports in the literature regarding the association of
complete blood count parameters with underlying inflammatory or
infectious pathologies. Leukocyte elevation is quite common in the
diagnosis of acute appendicitis, but it is a non-diagnostic condition. Yang
et al. (8) reported that the increase in the percentage of leukocytes and
neutrophils correlated with the degree of appendiceal inflammation.
Paragiotopoulou et al. (9) reported that leukocyte count might be used in
the diagnosis of appendicitis but that it was not suitable for differential
diagnosis of perforated acute appendicitis. In our study, leukocyte and
neutrophil counts were not significantly different but the percentage of
neutrophils was significantly higher in complicated acute appendicitis
cases. The physiological leukocyte response due to triggering factors
causes an increase in neutrophil count and a decrease in lymphocyte
count. NLR, which is calculated by the ratio of these two parameters
to each other, is used as an inflammatory parameter reflecting this
physiological response (10,11). Kahramanca et al. (12) reported that NLR
is a parameter that can be used both in the diagnosis of appendicitis
and in the differential diagnosis of complicated and non-complicated
appendicitis. Similarly, in our study, NLR was significantly higher in
patients with complicated acute appendicitis.

There are reports in the literature that express the relationship between
platelet activation and pathophysiological process in inflammatory
diseases. Assuming that platelet size is associated with activity and
functionality, the assumption is that larger platelets are younger and
more reactive. It is reported that PLR, calculated by the ratio of platelet
count to lymphocyte count, can help predict complicated appendicitis
(13). Similarly, in our study, PLR value was found to be significantly higher
in patients with complicated appendicitis. MPV is the MPV in the blood
and is calculated by dividing the PCT value by the platelet count. There
are conflicting publications on the change of MPV in acute appendicitis.
While some publications report a decrease in acute appendicitis (14),
some reports report an increase (15). There are also reports in the
literature stating that there is no relationship between MPV and acute
appendicitis (16). In our study, we did not find any significant difference
between MPV values in simple and complicated acute appendicitis
groups. We thought that this might be due effects of other inflammatory
causes on MPV that we could not detect. Aydogan et al. (17) reported that
PDW values were significantly higher in perforated acute appendicitis
cases. In another study, Fan et al. (16) reported an increase in PDW in
patients with acute gangrenous appendicitis when compared with
healthy control group. However, there are also studies reporting no
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significant difference in PDW values in complicated acute appendicitis
(14). Similarly, in our study, we did not find any significant difference in
PDW value between simple and complicated acute appendicitis groups.

Tanrikulu et al. (18) reported that appendiceal wall thickness, diameter
and length were risk factors for perforation in their measurements of
excised surgical material in patients with acute appendicitis. In our
study, we did not find any relationship between length and complicated
appendicitis. However, there was a positive correlation between
appendix diameter and complicated appendicitis.

There were some limitations in our study. First of all, our study is
a single-center study, so it is not sufficient to apply the results to the
general population. Evaluations were made according to the results of a
single laboratory. Therefore, no comment can be made about changes
after follow-up or treatment. In addition, no additional research has
been conducted on the presence of hematological malignancy.

Conclusion

In this study, age, gender, lymphocyte count and percentage, neutrophil
percentage, basophil percentage, PCT, urea, creatinine, NLR and PLR
values were significantly different between simple and complicated
appendicitis patients, but multivariate analysis showed that only
age, gender and NLR were significant and independent factors in
differentiating complicated appendicitis.
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ABSTRACT

0z

Diabetic patients may experience more severe Staphylococcus
aureus-related respiratory tract infections such as necrotizing
pneumonia (NP). A 13-year-old girl with uncontrolled diabetes
mellitus was admitted to pediatric intensive care unit (PICU)
with diabetic ketoacidosis and respiratory distress. Her initial
evaluation revealed diffuse pneumonic infiltration that
progressed to NP within days. She was intubated and placed
on mechanical ventilator (MV) support. Positive inotropes
and broad-spectrum antibiotics were initiated. Methicillin-
resistant S. aureus was isolated from blood and pleural
specimen cultures. In spite of aggressive medical treatment,
infection could not be controlled and lobectomy was
performed. However, the patient was fistulized and right total
pneumonectomy was performed on the 16" and 29" days of
PICU admission. She gradually got better and was weaned from
MV. On the 59" day, she was discharged oxygen-free from the
hospital. Early surgical intervention should be considered for

Diyabetik hastalar, nekrotizan pnémoni (NP) gibi dahaagirseyirli
Staphylococcus aureus ile ilgili solunum yolu enfeksiyonlari
yasayabilirler. Diizensiz takipli diabetes mellitus tanili 13
yasindaki kiz hasta, diyabetik ketoasidoz ve solunum sikintisi
tanilariyla cocuk yogun bakim initesine (CYBU) yatirildi. ilk
degerlendirmesinde pnomonik infiltrasyon tespit edilen hasta
NP tanisiyla entiibe edildi ve mekanik ventilator (MV) destegine
baglandi. Pozitif inotrop ve genis spektrumlu antibiyotikler
baslanildi. Kan ve plevral 6rnek kiiltiriinde metisiline direngli
S. aureus uremesi gorildu. Agresif medikal tedaviye ragmen
enfeksiyonu kontrol altina alinamayan hastaya lobektomi
yapildi. Fistiilize olan ve hayati tehlikesi devam eden hastaya
CYBU'ye yatisinin 16 ve 29. giinlerinde sag total pnémonektomi
ameliyatlari yapildi. Kliniginde iyilesme goriilen ve MV'den
ayrilan hasta 59. giinde hastaneden oksijensiz taburcu edildi.
Medikal tedaviye direncli NP tedavisinde erken cerrahi girisim
hayat kurtarici olabilir.

the treatment of NP resistant to medical therapy.

Keywords:  Diabetes, child, necrotizing
pneumonectomy
Introduction

Diabetes mellitus (DM) is a metabolic disorder that has been reported
with increasing incidence in children. It is estimated that approximately
65.000 new cases under the age of 15 are diagnosed each year in the
world (1).
diabetes, are more prone to infectious diseases including skin and soft

Diabetic children, particularly those with uncontrolled

tissue structures, urinary tract and respiratory system when compared to
healthy subjects (2).
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Staphylococcus aureus is an important cause of respiratory tract
infections. Especially, methicillin-resistant strains can lead to progressive
necrotizing pneumonia (NP) with a high mortality rate (3). Although
medical and supportive therapy remains the first-line treatment options,
early surgical interventions should be performed in resistant cases (4).

Herein, we report a child with uncontrolled type 1 DM who was
hospitalized in pediatric intensive care unit (PICU) for NP that was
successfully treated with right total pneumonectomy.

Received/Gelis Tarihi: 12.10.2018
Accepted/Kabul Tarihi: 26.12.2018

Phone: +90 216 414 20 00 E-mail: drgurkanatay@yahoo.com ORCID ID: orcid.org/0000-0002-0317-5872
~ Cite this article as/Atif: Atay G, Kara M, Caliskan E, Soysal FG, Torun SH, Somer A, Nisli K, Citak A. Necrotizing

Pneumonia in a Diabetic Child Successfully Treated with Pneumonectomy. istanbul Med J 2019; 20(4): 352-5.

©Copyright 2019 by the Istanbul Training and Research Hospital/Istanbul Medical Journal published by Galenos Publishing House.
OTelif Hakki 2019 istanbul Egitim ve Arastirma Hastanesi/istanbul Tip Dergisi, Galenos Yayinevi tarafindan basilmistir.

352


https://orcid.org/0000-0002-0317-5872
https://orcid.org/0000-0001-6234-7024
https://orcid.org/0000-0001-9869-1396
https://orcid.org/0000-0001-7712-6849
https://orcid.org/0000-0002-3216-2413
https://orcid.org/0000-0002-7827-1113
https://orcid.org/0000-0001-9085-9852
https://orcid.org/0000-0002-5108-3913

Case Report

A 13-year-old female was admitted to PICU with the preliminary
diagnoses of respiratory distress and diabetic ketoacidosis. Her medical
history revealed that she was diagnosed as type 1 DM at the age of 8
years and was on subcutaneous insulin treatment. However, she was
irregularly followed-up because of non-compliance.

On presentation, she was confused and agitated. Her Glasgow Coma scale
score was 10 and her vitals were as follows: heart rate: 139/min, blood
pressure: 107/57 mmHg and respiratory rate: 45/min. She was dyspneic
and severely dehydrated. Her respiratory sounds were diminished at
the right middle zone and percussion revealed dullness. Other system
examinations were unremarkable.

In the laboratory evaluation, white blood cell count was 13.000/mm?
(neutrophil 87%). Acute phase reactants were significantly increased
[C-reactive protein: 545 mg/L (normally <5) and procalcitonin: 43.56
mcg/L (normally <0.02)]. Metabolic acidosis was detected in venous
blood gas analyses (pH=7.07, C0,=19.8 mmHg, HCO,=5.7 mmol/L BE=-
23.7 mmol/L). Plasma blood glucose was 628 mg/dL. She was intubated
and placed on pressure support-synchronized intermittent mandatory
ventilation (PS-SIMV) with the following settings: positive inspiratory
pressure: 20 cmH,0, frequency: 22/min, I/E ratio:1:2.4 and positive end-
expiratory pressure: 7 cmH,0.

In addition to pleural effusion, chest radiography showed diffuse
pulmonary opacity with air bronchogram in the right lung, dominantly
in the lower zone (Figure 1A). Intravenous hydration, bicarbonate
and insulin therapies were started. After blood cultures were taken,
empirical teicoplanin (10 mg/kg/dose loading, with 12-hour intervals
for 3 times, then 10 mg/kg/day) and meropenem (100 mg/kg/day) were
initiated. Tube thoracotomy drainage was performed and exudative
pleural specimen was sent for culture. She was started dobutamine
(10 mcg/kg/min) and noradrenaline (0.1 mcg/kg/min) perfusion due to
refractory hypotension. Echocardiographic examination was normal.
Amikacin (15 mg/kg/day) and fluconazole (10 mg/kg/day) were added
due to worsening medical condition. Abdominal ultrasonography was
normal except for grade 1 renal parenchymal damage. Hemoglobin A1
level was 9.2%.

On follow-up, blood and pleural specimen cultures yielded methicillin-
resistant S. aureus (MRSA) growth. Teicoplanin was tapered to linezolid
(10 mg/kg/dose, three times a day) therapy. However, fever and increased
acute phase response persisted. Chest computerized tomography (CT)
performed on the 7" day revealed consolidation in the right middle
and lower lobe, which evolved into necrosis and pneumatocele with
accompanying pleural fluid (Figure 1B). She was tapered to subcutaneous
insulin treatment after blood glucose control was achieved.

On the 10" day of PICU admission, the thorax tube was extracted.
However, she wasstill febrile and dependent on intensive support MV. On
the 12" day, the radiologic features were complicated by large cavitation
in the right lower lobe and a newly developed bronchopneumonic
infiltrative lesion in the left lower lobe (Figure 10). Linezolid was stopped
after 10 days and vancomycin was started (60 mg/kg/day). Despite
aggressive medical treatment, infection could not be localized and right
lower lobectomy was performed on the 16" day of admission.

Atay et al. A Diabetic Child with Necrotizing Pneumonia

On follow-up, tracheal aspirate specimen culture vyielded
Stenotrophomonas maltophiliaand Candida albicans growth. Meropenem
was stopped. Fluconazole was tapered to caspofungin therapy (50 mg/
m?/day after a loading dose of 70 mg/m?), and ciprofloxacin (20 mg/
kg/day) and trimethoprim (TMP)-sulfamethoxazole (12 mg TMP/kg/day)

were added.

On the 24™ day, she experienced a sudden decrease in hematocrit levels.
Control chest CT was performed on suspicion of pulmonary hemorrhage.
In addition to newly developed bronchiolar infiltration in ground glass
opacities in the right lower lobe, hemorrhagic fluid collection was
observed in the right hemithorax (Figure 1D). She was given erythrocyte
and plasma transfusion, and pentaglobulin treatment (5 mL/kg/day for
five days). Meanwhile, tigecycline (1.2 mg/kg/dose every 12 hours) was
added.

A multidisciplinary council of pediatric and chest surgeons agreed
on the necessity of right pneumonectomy because of progressive
course. On the 29" day, right pneumonectomy and tracheostomy
operations were performed. During follow-up, bronchoscopy was
performed because of insufficient ventilation and suspected air leak
on chest X-ray, and parenchymal fistula was detected in the right
residual segment. On the 41" day, fistula closure was performed.

Postoperative control chest X-ray and CT revealed that right lung was
totally removed. Also, there was no evidence of infiltration in the
upper and lower lobes of the left lung, which was consistent with
improvement (Figure 2A, B). Her general condition and ventilation
improved over time. She was tapered to home ventilation on PS-SIMV
mode, and then to continuous positive airway pressure support and

Figure 1A. Postero-anterior chest X-ray. Day 1, diffuse pulmonary
opacity with air bronchogram and pleural effusion in the right lung. 1B.
Computerized chest tomography (CT). Day 7, Consolidation in the right
middle and lower lobe, which evolved into necrosis and pneumatocele
with accompanying pleural fluid. 1C. CT. Day 12, large cavitation in the
right lower lobe, newly developed bronchopneumonic infiltrative lesion in
the left lower lobe. 1D. CT. Day 24, hemorrhagic fluid collection in the right
hemithorax and newly developed bronchiolar infiltration in ground glass
opacities in the right lower lobe
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Figure 2A. Postero-anterior chest X-ray, 2B. Computerized chest tomography
on day 42, right pneumonectomy and prominent improvement in left lung

easy-breathe on the following days. On the 52" day of admission, she
was transferred to inpatient clinic and discharged oxygen-free from
the hospital one week later. Informed consent was obtained from the
parents of the patient for publication.

Discussion

The incidence of community-acquired MRSA infections has been increasing
in recent years (5). In addition, type 1 DM is declared as a risk factor
for S. aureus-related infections (5). Literature data agree that nasal
colonization of S. aureus is a predisposing factor for infection and that
there is an increased incidence of nasal S. aureus colonization in diabetic
patients (6). Ahluwalia et al. (7) reported a positive correlation between
hemoglobin A1 levels and incidence of nasal S. aureus colonization in
diabetic patients. Similarly, our patient was diagnosed as type 1 DM five
years ago and she was non-compliant with the proper follow-up, thus
having a high hemoglobin A1 values.

MRSA-associated NP may have a potentially progressive and fatal
course (3). Linezolid or glycopeptide antibiotics (vancomycin/
teicoplanin) should be included as part of the initial regimen to treat
MRSA-related pneumonia (8). Tigecycline should be reserved for
complicated cases and should be selected as the final option since it
is not Food and Drug Administration (FDA) approved before 18 years
of age (9). Our patient presented with respiratory distress secondary
to community-acquired pneumonia. Since she was septic and
distressed at presentation, empirical broad-spectrum antibiotherapy
including teicoplanin was started initially. On her follow-up,
empyematous material and blood culture revealed MRSA growth. As
her pulmonary findings progressed under teicoplanin treatment, we
preferred to taper linezolid because of its high penetration into lung
tissue.

354

Despite effective medical treatment, persistent fever and respiratory
distress should raise the suspicion of pulmonary necrosis (10).
Similarly, chest CT confirmed NP in our patient. During follow-up,
alternating vancomycin and finally tigecycline therapy was tried due to
accompanying MRSA bacteremia. However, the progression of infection
could not be inhibited.

Although medical and supportive treatment is preferred initially for
the treatment of NP, surgery should not be delayed in resistant cases
(4). The main indications for surgery include persistent fever, persistent
respiratory distress, and sepsis despite aggressive medical treatment
(11). The type of surgical resection is based on the extent of pulmonary
necrosis and should be as conservative as possible. Thoracoscopic
decortication without lung resection, wedge resection and lobectomy
are the preferred surgical options (11). Pneumonectomy may be
required if the necrotizing process involves multiple lobes (12). Because
of the fulminant course of the infection, surgery was inevitable for our
patient. Although lobectomy was tried initially, it was unable to control
the infection. Therefore, pneumonectomy was performed. With the
success of metabolic control, pneumonectomy was well-tolerated in our
patient.

Conclusion

This case was reported to emphasize the importance of appropriate
control of DM, in addition to awareness of early surgical consultation
for patients with NP resistant to effective medical therapy.
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A Case of Sarcoidosis with Diffuse Cavitary Lesion in the Lung

Akcigerde Yaygin Kaviter Lezyon izlenen Sarkoidoz Olgusu
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ABSTRACT

0z

Sarcoidosis is a granulomatous disease of unknown origin,
which affects many organs and systems, and is often seen in
young adults. The most common organ involved in sarcoidosis
is the lung and various radiological features are observed.
Bilateral hilar lymph node enlargement is the most common
finding, followed by interstitial lung disease. Primer cavitary
sarcoidosis is very rare. In this article, we present a case of
sarcoidosis diagnosed by mediastinoscopy who had a history of
contact with tuberculosis and diffuse cavitary lung lesions and
hilar lymphadenopathies on thoracic computed tomography.
Sarcoidosis should be kept in mind in the differential diagnosis

Sarkoidoz, nedeni bilinmeyen, siklikla genc eriskenlerde
gorilen bircok organ ve sistemi etkileyen graniilomatoz bir
hastaliktir. Sarkoidozda en sik tutulan organ akciger olup,
cesitli radyolojik gortintimler izlenir. Bilateral hiler lenf nodu
genislemesi en sik bulgudur ikinci olarak interstisyel akciger
hastaligi izlenir. Primer kaviter sarkoidoz oldukca nadir
izlenmektedir. Bu yazida, tuberkiiloz temas oykusi olan,
akciger bilgisayarli tomografisinde hiler lenfadenopatileri ve
yaygin kaviter lezyonlari izlenen mediastinoskopi ile sarkoidoz
tanisi konan olgu sunulmustur. Kaviter lezyonlarin ayirici

of cavitary lesions of lung.
Keywords: Cavitary, sarcoidosis, hilar

Introduction

Sarcoidosis is defined as a granulomatous disease of unknown origin
that occurs in young adults, usually affecting many organs and systems
such as hilar lymphadenopathy, lung infiltration, eye and skin findings,
heart, liver, nervous system, musculoskeletal system, and peripheral
lymph nodes. The most commonly involved organ is the lung and is
responsible for the morbidity and mortality of the disease. Diagnosis is
usually based on clinical, laboratory and radiological findings, including
histopathologic findings (epitholoid cell granuloma without caseification)
that can be demonstrated in more than one system and exclusion of other
causes of granulomatous inflammation (1). Pulmonary tomography may
show various radiological involvements (2). Bilateral hilar lymph node
enlargement is the most common radiological finding and the second
most common pattern is interstitial lung disease. Typical findings in
high-resolution computed tomography are perilymphatic micronodules,
fibrotic changes and bilateral perihilar opacities. Atypical appearances,
mass-like or alveolar opacities, honeycomb cysts, miliary opacities,
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tanisinda sarkoidozu vurgulamak icin sunduk.

Anahtar Kelimeler: Kaviter, sarkoidoz, hiler

mosaic attenuation, tracheobronchial involvement, pleural disease,
and cavitary involvement are rare (3). Acinar or nodular disease in the
lung parenchyma is common in young individuals (4). Primary cavitary
sarcoidosis is very rare and observed at a rate of <0.8% (5). The cavitation
of parenchymal lesions was observed as 10% in end-stage disease (6). In
this article, a case of primary cavitary sarcoidosis is presented with the
literature.

Case Report

A 22-year-old female patient presented to outpatient clinic with
complaints of cough and sputum production. She did not have a known
history of systemic disease. She had a recent history of oral cefuroxime
axetil (2x500 mg) and clarithromycin (2x500 mg) use for 7 days. The patient
was a housewife and had no occupational exposure. The patient had
a history of tuberculosis contact. On physical examination, respiratory
sounds were evaluated as slightly rough. Posteroanterior chest X-ray
showed a cavitary appearance in the right lung at the level of fourth rib.
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Complete blood count and biochemistry parameters were evaluated as
normal. Purified protein derivative (PPD) test, sputum ARB and routine
blood tests were requested. PPD was negative and sputum ARB samples
were evaluated as negative five times. Cytoplasmic-anti neutrophil
cytoplasmic antibodies, Perinuclear anti-neutrophil cytoplasmic
antibodies and antinuclear antibody values were negative. Thoracic
computed tomography showed diffuse mediastinal lymphadenopathies,
ground glass areas and cavitary lesion in the right apex. Endobronchial
Ultrasound (EBUS) was performed and no endobronchial lesion was
observed. The sample taken from subcarinal lymphadenopathy was
evaluated as fibrotic tissue fragments suspected for granulomatous
inflammation. For definitive diagnosis, the patient was evaluated by
mediastinoscopy. The results of upper and lower paratracheal lymph
nodes were presented as non-necrotizing granulomatous inflammation.
Serum ACE level was 72 U/L and urine calcium level was normal. During
the follow-up period, lesions compatible with erythema nodosum
developed in the lower extremity of the patient. The patient was
evaluated as sarcoidosis and 20 mg oral prednisone was started. Clinical
and radiological response was observed. A regression of the cavitary
lesion was observed on the posteroanterior radiograph of the patient,
complaints reduced and the patient was followed-up. Informed consent
was obtained from the patient.

Discussion

Sarcoidosis is characterized by granulomatous inflammation with
lymphadenopathy, pulmonary infiltration and eye and skin lesions.
It is more common in young adults and women, and 70% of patients
are young adults between the ages of 20-40 (7,8). The incidence of
sarcoidosis in our country has been reported as 4/100.000 (9). Our case
was a 22-year-old woman and was included in the population in which
the disease is common.

The most common organ involved in sarcoidosis is the lung. Pulmonary
involvement occurs in 95% of all cases (10). Symptoms such as dry cough
(30%), dyspnea (28%), chest pain (25%), wheezing and rarely hemoptysis
may occur in patients with pulmonary involvement (11). Our case was
admitted to the outpatient clinic with complaints of dry cough and
sputum production. Due to sputum production, sputum culture and
acid-resistant bacteria examination in sputum were requested. ARB
was negative for five times and there was no growth in non-specific and
tuberculosis cultures.

It should be kept in mind that extra-pulmonary organs and tissues may
be affected while taking anamnesis in a patient with sarcoidosis and
extra-pulmonary symptoms should be questioned. Extra-pulmonary
involvement is usually associated with pulmonary involvement in
sarcoidosis (12). Extra-pulmonary involvement is most commonly seen
in the liver, spleen, eye, peripheral lymph nodes and skin. Neurological
involvement, cardiac involvement, chronic hypercalcemia, chronic
uveitis, cystic bone lesions, lupus pernio, nasal mucosa involvement
and nephrocalcinosis are extra-pulmonary involvements with poor
prognosis. Therefore, diagnosis and treatment of extra-pulmonary
involvement is important to reduce morbidity and mortality in
sarcoidosis (13). Although there are no symptoms, basal tests (complete
blood count, biochemical tests, urinalysis, 24-hour urine calcium,

Glinaydin et al. A Case of Cavitary Sarcoidosis

electrocardiography, PPD and eye examination) should be performed to
evaluate extra-pulmonary sarcoidosis (12). In our case, complete blood
count and biochemistry tests were unremarkable. PPD was evaluated as
anergic. Eye examination was normal.

The presence of hypercalcemia is an important finding in supporting
the diagnosis of sarcoidosis. It is caused by increased production of
1,25-dihydroxyvitamin D3 from alveolar macrophages due to increased
1-alpha hydroxylase activity. Hypercalciuria is frequently seen due
to hypercalcemia (1,11). Serum and urine calcium levels were within
normal limits in our patient.

Because sarcoidosis is a systemic, autoimmune, inflammatory disease,
laboratory tests demonstrating systemic inflammation are often positive.
Elevated sedimentation and CRP levels are common. Chronic disease
anemia, lymphopenia, eosinophilia and thrombocytopenia may be
seen. Elevated ACE serum level is an important feature in sarcoidosis and
has been reported with a frequency of 40-90% (1,11). The hemoglobin
value, lymphocyte count and eosinophil count were within normal
limits in our patient. Serum ACE level was 72 U/L and it was high. In
addition to sarcoidosis, elevation of serum ACE may occur in diseases
such as silicosis, human immmunodeficiency virus (HIV) infection,
liver cirrhosis, diabetes mellitus, Gaucher’s disease, histoplasmosis and
aspergillosis. There was no history of occupational or environmental
exposure for silicosis. In our case, HIV RNA and anti-HIV were negative,
blood glucose levels were within normal limits, liver functions were
normal, serum galactomannan was negative and histoplasma antibody
was negative.

The diagnosis of sarcoidosis is made by combining clinical, radiological
and laboratory findings; however, the gold standard is histopathological
diagnosis. The suspicion of sarcoidosis is frequently raised by chest X-ray
findings, because 90-95% of the patients have pathological changes in
chest radiographs. The radiological findings of sarcoidosis are quite
broad spectrum and bilateral hilar lymph node enlargement is the most
common finding, followed by interstitial lung disease. Scadding divided
sarcoidosis into four stages according to changes in chest X-ray (12)
(Table 1). The posteroanterior chest X-ray of our case showed a cavitary
appearance of approximately 2 cm in diameter in the right lung at the
level of fourth rib, and the hili were bilaterally wide. Radiologically, it
was evaluated as stage 2.

Typical signs of sarcoidosis in HRCT are perilymphatic micronodules,
fibrotic changes, and bilateral perihilar opacities. Atypical appearances,
mass-like or alveolar opacities, honeycomb cysts, miliary opacities,
mosaic attenuation, tracheobronchial involvement, pleural disease and
cavitary involvement are rare (3). Computed tomography of our case
revealed diffuse mediastinal lymphadenopathies, ground glass areas

Table 1. Scadding staging in sarcoidosis according to chest X-ray
findings

Stage 0 Normal

Stage 1 Bilateral hilar adenopathy, normal lung parenchyma
Stage 2 Hilar adenopathy with pulmonary infiltration

Stage 3 Pulmonary infiltration without hilar adenopathy
Stage 4 Pulmonary fibrosis
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and a 2x2.30 cm diameter cavitary lesion in the right apex. It has been
suggested that cavitary lesions may be associated only with sarcoidosis
as well as associated diseases, especially aspergilloma (14-16). In the
study of Rockhoff and Rohadgi (6), cavitation of parenchymal lesions
was observed as 10% in end-stage disease. In a study by Freundlich et al.
(5), it was reported that cavitary lesions were present in 0.6% of patients
with pulmonary sarcoidosis based on chest X-ray, and Mayock et al.
(17) reported that cavitary lesions were present in 8.3% of sarcoidosis
patients. The natural course of these lesions is highly variable; they
can spontaneously resolve, stabilize or worsen, and their course may
result in various complications such as hemoptysis, pneumothorax and
aspergilloma (18-20). No pneumothorax, hemoptysis and aspergilloma
were observed during the follow-up of our case, and the cavitary lesion
regressed under steroid therapy.

Biopsy is required for definitive diagnosis in patients with suspected
sarcoidosis by radiological and other laboratory methods. Transhronchial

Figure 3. Comparison of posteroanterior X-ray of the patient before and
after treatment
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biopsies play an important role in the histological diagnosis of lung
lesions. As another diagnostic method, EBUS has gained importance in
recent years. In sarcoidosis, lymph nodes in areas adjacent to the bronchi
often enlarge, and they can be reached with EBUS and needle biopsy
can be done. However, mediastinoscopy can be performed with general
anesthesia and biopsy can be performed from mediastinal lymph nodes
in patients who cannot be diagnosed by EBUS. The well-circumscribed
epithelioid non-necrotizing granulomas are typical histopathologic
findings of sarcoidosis (11). Transbronchial biopsy was evaluated as
non-diagnostic and CD4/CD8 ratio was 4 in bronchoalveolar lavage
fluid. Because of mediastinal diffuse lymphadenopathies, EBUS was
performed and no endobronchial lesion was observed, and the sample
taken from subcarinal lymphadenopathy was evaluated as fibrotic tissue
fragments suspected for granulomatous inflammation. Mycobacteria
Tuberculosis polymerase chain reaction was evaluated as negative in
tissue samples. For definitive diagnosis, the patient was evaluated by
mediastinoscopy. The results of upper and lower paratracheal lymph
nodes were presented as non-necrotizing granulomatous inflammation,
and our case was evaluated as sarcoidosis.

There is no consensus on treatment algorithm and the appropriate dose
and duration of use of the drugs used in the treatment of sarcoidosis.
Corticosteroids are the first-line and most commonly used treatment
agents. In pulmonary involvement, more than 70% of patients respond
with clinical and radiological response to corticosteroid therapy.
However, it has been reported that 25-50% recurrence may occur in
corticosteroid dose reduction or discontinuation (11). Treatment can be
started with prednisolone 20-40 mg daily (12). Although doses above
20 mg per day are generally not required in patients with pulmonary
involvement, the daily requirement for prednisolone dose may exceed
20 mg in cardiac and neurological involvement. In the follow-up, it
should be aimed to reduce to the lowest dose of corticosteroid to control
symptoms. The recommended corticosteroid treatment duration and
dose reduction schemes are different. While Huninghake et al. (21)
recommend that the corticosteroid dose be reduced and discontinued
within 6 months after the start of treatment, Winterbauer et al. (22)
recommend that the treatment be continued for at least 1 year against
the risk of relapse. Second-line drugs may be used in patients with
uncontrolled disease activity and symptoms despite corticosteroid
treatment, with exacerbation following reduction of corticosteroid
dose and with prominent side effects due to corticosteroid treatment.
These drugs include chloroquine, hydroxychloroquine, methotrexate,
azathioprine, leflunomide, mycophenolate mofetil, cyclosporine,
pentoxifylline and minocycline. Cyclophosphamide, anti-Tumor necrosis
factor agents, rituximab and thalidomide have also been reported in
treatment-resistant and severe cases (23). The treatment of our case was
20 mg oral prednisone. At the end of the second month, her cavitary
lesion and complaints regressed.

Conclusion

Sarcoidosis was diagnosed in a young female patient who had a history
of tuberculosis contact and cavitary lesion in our country where
tuberculosis was endemic, and clinical and radiological response to
steroid treatment was observed in a short time. We presented our case



of cavitary sarcoidosis because it is rare and there is no case report and/
or series of cavitary sarcoidosis cases in our literature. We believe that
we need larger case series on sarcoidosis.
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A Rare Case in Rheumatology Clinical Practice:

Pachydermodactyly

Romatoloji Pratiginde Nadir Bir Olgu: Pakidermodaktili
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ABSTRACT

0z

Pachydermodactyly (PDD) is a benign, acquired digital
fibromatosis characterized by asymptomatic and progressive
swelling of periarticular soft tissue, and is usually seen in
young men. The etiology of PDD is not fully understood, but
is thought to be due to the result of recurrent mechanical
stimulation. PDD is usually diagnosed by clinical evaluation.
There are thick collagen bundles and collection of dermal
mucin in the histopathology. Treatment is not indicated due
to benign prognosis. Rheumatologic diseases, particularly
rheumatoid arthritis, affecting the joints of the hands should
be considered in the differential diagnosis due to the similarity

Pakidermodaktili (PDD), genellikle genc erkeklerde gortilen,
periartikiiler yumusak dokunun asemptomatik, ilerleyici
sisligi ile karakterize benign edinsel dijital fibromatozdur.
PDD’nin etiyolojisi tam olarak bilinmemekle beraber
muhtemelen tekrarlayan mekanik stimilasyonun  bir
sonucudur. Tani genellikle klinik olarak konur. Histopatolojide
kalin kollajen demetleri ve dermal musin birikimi vardir.
Benign seyir gosterdiginden tedavi genellikle endike degildir.
Basta romatoid artrit olmak uzere el eklemlerini etkileyen
romatizmal hastaliklar, eklem tutulumunun benzerliginden

of the joint involvement.

Keywords: Pachydermodactyly, proximal

joint, painless swelling

Introduction

Pachydermodactyly (PDD) is a benign, skin fibromatosis characterized
by asymptomatic painless periarticular swelling in the proximal
interphalangeal (PIP) and sometimes metacarpophalangeal (MCP) joints,
often affecting young adult males. The etiology is not fully understood,
but mechanical trauma is thought to be responsible. Histopathologically,
there is an accumulation of dermal collagen histopathologically (1).
Rheumatological diseases, particularly rheumatoid arthritis (RA),
affecting the joints of the hands should be considered in the differential
diagnosis due to the similarity of the joint involvement (2).

We would like to draw attention to this rare situation, which should be
considered in rheumatology clinical practice as it causes painless joint
swelling.

Case Report

A 22-year old male patient was referred to our outpatient clinic with the
complaint of swelling of the 3" PIP joint of the right hand for the last 2.5

Practice: Pachydermodactyly. istanbul Med J 2019; 20(4): 360-2.
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years. Symmetrical swelling was observed around the PIP joints of digits
3-4 bilaterally (Figure 1).

The patient had previously undergone methotrexate treatmentin another
medical center with the diagnosis of RA, but the patient discontinued the
treatment on his own request as no benefit was obtained. There was no
pain in the joints of the hands, no morning stiffness and no night pain.
The results of the systemic examinations were unremarkable. There was
no family history of psoriasis or rheumatologic disease. On the physical
examination, there were joint swellings in the 4" and more evidently
in the 3 PIP joints of the right hand and the 3 and 4" PIP joints of
the left hand. There was no tenderness with palpation and range of
motion was complete. In the laboratory tests, the results of the complete
blood count, liver function tests, kidney function tests, erythrocyte
sedimentation rate, C-reactive protein, thyroid stimulating hormone test
and urinalysis were normal. Hepatitis markers, antinuclear antibody,
rheumatoid factor, anti-cyclic and citrullinated peptide antibody were
negative. Periarticular soft tissue swelling was observed on the direct
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Figure 1. Photographic image of bilateral hands. Symmetrical swelling
around proximal interphalangeal joints of digits 3-4 bilaterally

Figure 2. Hand radiograph showings soft tissue swelling around the
proximal interphalangeal joints without joint narrowing or bony erosions

radiograph, but there was no sclerosis, joint space narrowing, erosion or
periosteal reaction (Figure 2).

There was no evidence of inflammation in the PIP joint on
ultrasonographic evaluation. Thickening of the subcutaneous tissue
was detected on magnetic resonance imaging (MRI) of the hand, but no
evidence could be associated with synovitis (Figure 3).

A biopsy was performed from the lateral of the 3 PIP joint of the right
hand with a preliminary diagnosis of PDD, and hyperkeratosis and
thickened dermis with collagen deposition were detected (Figure 4).

The patient was diagnosed with PDD after evaluation of the clinical,
laboratory, radiology and biopsy findings. The patient was given
information that PDD is a non-inflammatory disease with a benign
course.

Written informed consent was obtained from the patient for details to
be published in this study.

Discussion

PDD is a rare digital fibromatosis, which was first reported by Basex
et al. (3) in 1973 and was then named PDD by Verbov (4) in 1975. To
date, approximately 150 cases of PDD have been reported in literature

Unal Enginar et al. Pachydermodactyly

Figure 3. Magnetic resonance imaging reveals soft tissue swelling of
the third to fourth proximal interphalangeal joints of the hand without
articular or bony abnormality

thickened dermis with collagen deposition (hematoxylin and eosin, x100)

(5). It is characterized by soft tissue swelling especially in the lateral
part of the PIP joints of the 2M-4™ fingers of adolescent males. It
is approximately 4 times more commonly in men (2). There are also
familial cases as case reports in the literature (6). Although the etiology
is not fully understood, mechanical trauma is a precipitating factor in
44% of patients (2). Continuous pulling and docking of the fingers can
be seen in some occupations (athletes, musicians, computer users, farm
workers) and also in subjects with Asperger syndrome and obsessive
compulsive disorder. Therefore, a psychiatric consultation is essential
(1,7). Bardazzi et al. (8) defined PDD in 5 subtypes: a) classical (which
affects multiple joints and is due to repeated microtrauma, b) localized
(which affects only one joint), c) transgradient (which affects the dorsum
of the hand and MCP areas), d) familial and e) the form associated with
tuberous sclerosis.

There is no specific laboratory finding for the diagnosis. The acute
phase proteins are normal and there are no specific autoantibodies
for the disease. No periarticular osteoporosis, periosteal reaction,
erosion, osteophyte or cysts are observed on radiographs, only soft
tissue swelling. No pathological findings such as synovitis, capsulitis,
tendinitis or hypervascularization apart from soft tissue swelling are
found on MRI screening (9). In histopathological examination, PDD is
characterized by hyperkeratosis and achantosis of the epidermis, and
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thick collagen bundles and increased fibroblasts in the dermis. The
cytological appearance of the fibroblasts is benign. There may also be
mucin accumulation in the interstitium in varying degrees and the
number of elastic fibers may be decreased (10). When collagen analysis
is performed, the amount of collagen type 3 and 5 is higher. Collagen
fibers are less uniform and of smaller diameter in electronmicroscopy
1,2).

Chen et al. (1) proposed the diagnostic criteria of no symptom of the
patient, no morning stiffness, no pain with movement and tenderness
with palpation, finger swelling especially on the ulnar or radial side,
but not peripheral, normal laboratory test results, and only soft tissue
swelling on X-ray.

In the differential diagnosis, there should be consideration of
rheumatologic diseases such as juvenile idiopathic arthritis and RA,
bone diseases such as spina ventosa, and pachydermatoperiostosis (11),
skin diseases such as knuckle pads (12) and foreign body granuloma,
and genetic causes such as Thiemann’s disease (2).

There is no universally accepted treatment option. It may be useful
to avoid mechanical stimulation. Some cases improved with oral
tranilast, intralesional triamcinolone injection and surgical excision of
fibrotic tissues. Tranilast is an anti-allergic drug, which inhibits collagen
synthesis (13,14). No treatment was applied to the current patient, but as
he had a habit of pulling his fingers, he was advised to discontinue this
habit. The patient was referred to the psychiatry clinic for consultation.

PDD is a rare benign disease. As it causes swelling in the PIP joints,
differential diagnoses must consider rheumatologic diseases, primarily
RA. Loss of function, restricted range of motion, no morning stiffness
and no pathology determined with laboratory and imaging methods,
are significant characteristics. Correct recognition of PDD prevents
unnecessary referrals and tests and, most importantly, inappropriate
treatment.

Informed Consent: Written informed consent was obtained from the
patient for details to be published in this study.
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Laparoskopik Kolon Schwannom Rezeksiyonu: Olgu Sunumu ve Literatiir incelenmesi
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ABSTRACT

0z

Schwannomas are slowly growing nerve sheath tumors
originating from Schwann cells (neural crest) of neural tissue
and are usually known to have benign behavior. Although they
are usually observed in the head, neck and extremities, they
can rarely be encountered in gastrointestinal system without
Von Recklinghausen’s disease. They constitute 2-6% of all
gastrointestinal tract submucosal tumors. The preoperative
diagnosis of schwannoma is difficult and treatment is radical
excision. Herein, we describe a case of schwannoma of the
ascending colon that was resected with laparoscopic right

Schwannomlar noral kilifta Schwann hicrelerde koken
alan; siklikla kafa, boyun ve ekstremitelerde gozlenen yavas
biytyen timorlerdir. Kolon ve rektumda Von Recklinghausen
ile iliskisiz primer schwannom goriilmesi oldukca nadirdir.
Tim gastrointestinal kanal submukozal ttimorlerin %2-6'sini
olustururlar. Preoperatif tani almasi zor olup, tedavisi radikal
cerrahi eksizyondur. Biz bu yazida cikan kolonda schwannomu
olan ve laparoskopik sag hemikolektomi uyguladigimiz olguyu
literattir esliginde anlatmayr amacladik.

hemicolectomy in the light of the literature.

Keywords: Schwannoma, Von Recklinghausen’s,

hemicolectomy

Introduction

Schwannomas constitute 1% of gastrointestinal benign tumors (1).
Regarding gastrointestinal tract, its rate is 83% for the stomach and 12%
for the small intestine (2). Colorectal localization is very rare. They are
slow-growing, usually benign, encapsulated tumors and constitute 2-6%
of all gastrointestinal tract submucosal tumors (3,4). Local and distant
metastasis rates are 30% and 2%, respectively (1). The incidence is equal
in women and men, and the age of onset is 60-70 years (2). In this article,
we describe a 67-year-old schwannoma case diagnosed postoperatively.

Case Report

A 67-year-old male patient was admitted to our clinic with fatigue.
The patient’s medical history was unremarkable. The laboratory tests
were within normal limits except for hemoglobin value of 5.8 g/dL and
hematocrit value of 28.8%. A colonoscopy was performed following
detection of a 3.5x4 cm polypoid mass at the cecum and ascending
colon in abdominal computed tomography (Figure 1). The lesion was
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approximately 3 cm and located at the ascending colon, and was
reported to be an ulcerated, polypoid gastrointestinal stromal tumor
(GIST). A biopsy was obtained and was reported to be lymphoma or
leiomyoma. Laparoscopic right hemicolectomy was performed. There

Figure 1. Computed tomography image
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was no complication in the patient after a hospitalization period of 5
days. Pathology report was “4x3.8x3 ¢cm non-invasive tumor with Ki-
67 4%, mitotic index <1, CD117, CD34, desmin negativity and S100
positivity, compatible with schwannoma. Thirty-three lymph nodes
were sampled and no metastasis was detected. The patient, who is in
the 5" month of the follow-up, is uneventful. Written informed consent
was obtained from the patient.

Discussion

Schwannoma was first reported by Verocay (4) in 1910. It mostly
originates from Aurbach’s plexus in the gastrointestinal tract and it has
a sessile polyp structure growing towards the lumen. It has pedicled
polyp appearance when originates from Meisiner’s plexus (2). Diagnosis
by biopsy is difficult due to submucosal growth pattern (1). Diagnosis
is usually made by postoperative immunohistochemistry. Although
schwannoma is a benign tumor with slow growth, it may show malignant
transformation if left untreated. It causes symptoms such as abdominal
pain, obstruction and rectal bleeding caused by other polypoid lesions
(5). In our case, it was detected in a patient who was examined due to
anemia and no similar case has been reported in the literature.

Schwannomas regarded as one of the subtypes of GISTs are diagnosed
by immunohistochemical examination. They are CD117 (KIT), CD34,
CK5, spinal muscular atrophy and desmin negative. They generally
show positive staining for S100 protein and vimentin (5). Having a Ki-
67 proliferative index of >5% and tumor diameter greater than 5 cm
increases the probability of malignancy. In addition, mitotic activity rate
of >5 mitosis is also a parameter that increases the risk of metastasis
and recurrence (6). In our case, Ki-67 was 4%, the tumor was 4 cm in the
widest part and the mitotic index was <1.

The general opinion in the treatment is complete local excision.
Radical resection and lymphadenectomy are acceptable if there is no
definitive pre-operative diagnosis. Nowadays, laparoscopic colectomies
are widely used compared to conventional methods with less hospital
stay, less postoperative pain and cosmetic superiority without increasing
the risk of complications. We also performed a laparoscopic right
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hemicolectomy in this case. Since there was no pre-operative diagnosis,
we added lymphadenectomy. There was no complication or recurrence
during follow-up.

Conclusion

Schwannomas are tumors diagnosed postoperatively and their
treatment is en bloc resection. Laparoscopic approach can be performed
safely as in other gastrointestinal tumors.

Informed Consent: Written informed consent was obtained from the
patient.
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ABSTRACT

0z

Fibromatosis represents a group of fibroblastic proliferations
that vary from benign to intermediate in biological behavior. It
can be classified as superficial or deep. Aggressive fibromatosis
(AF) does not cause distant metastasis, the potential for local
invasion and recurrence is very high. AF can be seen in various
sites, including extra-abdominal, abdominal wall and intra-
abdominal locations. It is rare in the extra-abdominal area
and may involve the muscles of the shoulder, pelvis and
thigh. AF of the chest wall is rare, representing only 8-10%
of all deep fibromatoses. Cross-sectional imaging modalities,
especially magnetic resonance imaging (MRI), can be used to
detect, characterize and show the extension of these tumors
into adjacent tissues. MRI is superior to CT in the radiological
evaluation of soft tissues. The signal intensity of AF varies
depending on the collagen and water content of the cell. A
radical surgical resection strategy with a safe margin (2-3 cm)
remains the standard therapeutic approach for AF. However,
radiotherapy is a significant treatment challenge, especially for
young women. Herein, we present a 25-year-old female patient
with recurrent chest wall AF extending to the breast, along with
clinical findings, MR images, and histopathological findings.

Keywords: Aggressive fibromatosis, chest wall, ultrasonography,
magnetic resonance imaging

Fibromatozis biyolojik davranisi benign ve intermediate
arasinda degisen bir grup fibroblastik proliferasyonu temsil
eder. Yuzeyel ve derin olarak siniflandirilabilir. Agresif
fibromatozis (AF) uzak metastaz yapmaz ancak lokal invazyon
ve rekiirrens potansiyeli cok ytksektir. AF, ekstraabdominal,
intrabdominal ve karin duvarinda olmak tizere cesitli yerlerde
gorilebilir. Ekstraabdominal alanda nadir olup omuz, pelvis
ve uyluk kaslarinda gorulebilir. Gogus duvarinin AFsi nadir
olup tim derin fibromatozlarin yalnizca %8-10'unu temsil
eder. Kesitsel goruintiileme yontemleri, ozellikle manyetik
rezonans gorintileme (MRG), bu timorleri saptamak,
karakterize etmek ve komsu yumusak dokulara yayilimini
gostermek amaciyla kullanilabilir. MRG, yumusak dokularin
radyolojik degerlendirmesinde bilgisayarli tomografiye (BT)
oldukca ustlindiir. AFnin sinyal intensitesi hiicrenin kollajen
ve su icerigine bagli olarak degiskenlik gostermektedir. AFnin
standart tedavisi giivenli marjli (2-3 cm) radikal cerrahi
rezeksiyondur. Bununla birlikte, radyoterapi, ozellikle geng
kadinlar icin 6nemli tedavi yontemlerindendir. Biz burada
meme dokusuna uzanimh rekiirren gogis duvari AF’si olan
25 yasinda bayan hastayi klinik bulgulari, MRG goriintileri ve
histopatalojik bulgulari ile birlikte sunmayr amacladik.

Anahtar Kelimeler: Agresif fibromatozis, gogis duvari,
ultrasonografi, manyetik rezonans goriintiileme
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Introduction

Fibromatosis is a benign, slow-growing tumor without any metastatic
potential (1). These tumors are classified as superficial or deep (2). Deep
fibromatosis, also known as desmoid tumors or aggressive fibromatosis
(AF), can be intra-abdominal, within the abdominal wall, or extra-
abdominal. In several studies, 28-69% of AF tumors were intra-abdominal

(mesenteric or pelvic) or in the abdominal wall, and the remainder were
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extra-abdominal (3), 8-10% of which were located in the chest wall (4).
There is a slight preponderance in females and the peak incidence
occurs in the third and fourth decades of life. AF is more aggressive in
younger patients with recurrence rates of up to 87%. Although AFs occur
sporadically, they can also be seen as a part of familial adenomatous
polyposis (FAP) and Gardner’s syndrome (5). The estimated prevalence of
sporadic AF in the general population is 2-4 per million per year, but the
incidence of FAP-related AF is 3.5-32% (6).
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Herein, we present a 25-year-old female patient with recurrent chest
wall AF extending to the breast with clinical, magnetic resonance
imaging (MRI) and histopathological findings discussed.

Case Report

A 25-year-old female patient was admitted to the hospital with
complaint of right breast swelling. Physical examination revealed a hard
palpable mass in the right breast that was affixed to the chest wall. The
patient had undergone right mastectomy for a 2x3.5 cm mass with a
histopathological diagnosis of AF approximately 3 years ago. Contrast-
enhanced and non-contrast-enhanced MRI of the breast and thorax
were performed for the new palpable breast mass and they revealed
a 6x9 cm irregular-shaped mass with irregular margins extending
into the right breast. The mass was isointense on T1-weighted images
(T1-WI) (Figure 1) and hyperintense on fat-suppressed T2-WI. After
intravenous contrast administration, the mass showed heterogeneous
enhancement (Figure 2). MRI demonstrated invasion of the pectoral
and intercostal muscles and the ribs. Fine needle aspiration biopsy was
performed. Microscopically, the tumor was composed of fibroblastic
spindle-shaped cells embedded in abundant collagenous tissue without
epithelial components. Mitosis and atypia were not observed (Figure
3). The tumor cells were immunoreactive for smooth muscle actin and
negative for desmin, CD34, and S100. The proliferation rate assessed by
the Ki-67 labeling index was <1%. This phenotype was consistent with
the diagnosis of fibromatosis. Based on these findings, radiotherapy was
recommended first and then a wide surgical excision was decided.

The patient gave informed consent for publication of the case.

Discussion

AF tumors are fibrous and fibrohistiocytic, and account for only 0.03%
of all neoplasms (7,8). Their etiology is not exactly known, but genetic,
endocrine, and traumatic factors may play a role (6).

AF may arise in virtually any part of the body, but extra-abdominal AFs
are rare. They have a predilection for the upper torso, including the
upper arm (28%), chest wall/paraspinal region (17%) and head/neck (10-
23%) (3). Chest wall AF tumors that extend through the breast have rarely
been reported in the literature (9).

In ultrasonography, AF appears as an irregular hypoechoic mass with
posterior acoustic shadowing, simulating a malignancy (3). In computed
tomography (CT), AF appears as a non-specific soft tissue mass that
may have ill-defined margins with contrast enhancement. Attenuation
of these tumors is variable, described as lower than, similar to, and
higher than that of skeletal muscle. MRI is considered superior to CT for
detecting, characterizing, and showing the extension of the AF tumor
to adjacent tissues. The signal intensity of these tumors is variable and
depends on cellular variability, collagen content, and water content. T1-
WI most often demonstrates lesions with hypointense or intermediate
signal intensity (isointense to muscle). On T2-WI, signal intensity is
usually intermediate (isointense to muscle), occasionally with the
presence of hypointense bands corresponding to collagen bundles.
Lesions may also feature low or high signal intensity on T2-WI according
to their contents (3,7). Band-like regions of low signal intensity on T1-WI
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and T2-WI are more diagnostically important. These low signal intensity
bands are common (62-91%) in AF compared to other neoplastic lesions
and are related to the collagenized, hypocellular bands seen on gross
pathologic examination. These collagenized bands do not show contrast
enhancement following gadolinium administration. This characteristic
enhancement pattern has a sensitivity of 91%. These low signal intensity
bands are very useful for diagnosing AF (10). However, areas of low

Figure 1. Axial T2-weighted fat-suppressed magnetic resonance image
showing a large ill-defined heterogeneous mass in the right anterolateral
chest wall extending to the breast that was hyperintense to skeletal muscle

Figure 2. Axial T1-weighted fat-suppressed gadolinium-enhanced magnetic
resonance image showing a heterogeneously enhancing mass. Lesion
margins could not be distinguished from the adjacent ribs and intercostal
muscles

=

Figure 3. Histological features. Section stained with hematoxylin and eosin
reveals uniform spindle cells (x100 magnification)



T2-W signal are not specific to AF and may be seen in other lesions.
Consequently, densely calcified mass, elastofibroma, granular cell
tumor, desmoplastic fibroblastoma and malignant fibrous histiocytoma/
fibrosarcoma should be kept in mind in the differential diagnosis of
soft-tissue lesions with prominent areas of low signal intensity on T1-
WI and T2-WI (3). In our case, the lesion was hypointense on T1-WI and
hyperintense on T2-WI, without low signal intensity bands.

Surgical therapy, radiotherapy, systemic medical therapy, hormone
therapy, anti-inflammatory drugs and tyrosine kinase inhibitors can be
used to treat AF (10). However, the most effective and important treatment
is aggressive surgical resection with negative margins (2-3 cm), as these
tumors are locally aggressive with a high rate of recurrence. Incompletely
excised lesions with positive surgical margins have a particularly high
rate of local recurrence (1). Adjuvant radiotherapy is also recommended
to reduce the risk of local recurrence despite negative margins (6,10).
However, radiotherapy is generally recommended only for unresectable
tumors, gross or microscopic residual disease and recurrent disease (10).
Our patient presented with a recurrent lesion within 3 years and was not
given radiotherapy after surgery. Therefore, the treatment approaches
were discussed and aggressive surgical resection was recommended after
radiotherapy.

Although radiotherapy is useful to effect tumor death, early and
late complications should always be kept in mind. In addition,
monitoring should be done for radiation-induced breast carcinomas
after radiotherapy for anterior chest wall tumors in young women (2).
Postoperative radiotherapy was not applied to our patient due to her
age. However, she presented with a newly developed recurrent chest
wall tumor within 3 years. Therefore, a multidisciplinary approach
should be followed for the treatment of these lesions.

Informed Consent: The patient gave informed consent for publication
of the case.
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ABSTRACT

0z

A 17-year-old male was brought to the emergency department
with chest injury by a gunshot from a blank cartridge (BC). No
bullet or fragmentwasseen in the radiological examination. The
patient underwent left thoracotomy for hemopneumothorax.
Chest injuries due to BCs have rarely been reported in the
literature. The word “blank” gives people a false sense of safety.
Although BCammunition does not contain any bullets or parts
coming out of the barrel, it can lead to serious injury or even

On yedi yasindaki erkek hasta sol gogsiinden Kurusiki (KS)
silah yaralanmasi nedeniyle acil servise getirildi. Radyolojik
incelemede mermi veya parcasi gorilmedi. Hastaya
hemopnomotoraks nedeniyle sol torakotomi vyapildi. KS
silahlara bagh goglis yaralanmalari nadiren literatiirde
bildirilmistir. “kurusiki” veya “bos” kelimesi, insanlara yanlis
bir giivenlik duygusu verir. KS mtthimmat herhangi bir mermi
cekirdegi veya namludan c¢ikan bir parca icermemesine

death, especially at contact or close-range.
Keywords: Blank cartridge, barrel, gas pressure, gas jet

Introduction

Blank cartridges (BCs) were originally designed and manufactured for
the training purposes of the Prussian army. Today, these weapons or
ammunition are used in military training maneuvers or funerals, pointing
the start of races in starting pistols and in entertainment industries such as
in historical re-enactments, theatre, and movie special effects. BC defines
a particular type of ammunition that discharges sound and gas flares,
but no bullet or shot (1). Contrary to their production purpose, BCs have
become very popular in society and amongst criminals due to their low
prices, being easily available, being easily transformed into firearms and
their uncertain legal status. Therefore, morbidity and mortality due to
BCs are increasing (2). Several cases have been presented in the literature
since its was first described by Hamilton in 1865 (3). Herein, we present a
rare case of penetrating lung injury due to a gunshot by a BC pistol.

Case Report

A 17-year-old male patient was brought to the emergency department
with chest pain and shortness of breath due to the penetrating chest

XSRS Thoracic Surgery, Konya, Turkey
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ragmen ozellikle temas veya yakin atis mesafesinde ciddi
yaralanmalara hatta oliimlere bile yol agabilir.

Anahtar Kelimeler: Kurusiki mermi, namlu, gaz basinci, gaz
jeti

trauma from a gunshot injury. His physical examination on admission
was as follows: conscious, cooperative oriented, BP: 97/66 mmHg, heart
rate: 122/min, body temperature: 37.4 °C and saturation: 91% with
oxygen. Vital signs were consistent with hypovolemic shock. He was pale
and somnolence. At first glance, there was a single circle entrance wound
at the left 4™ intercostal space in the midclavicular line which was 32x39
mm in size and had clot and bleeding around without an exit wound. The
wound was partially covered with soot. There was limited emphysema
in the subcutaneous soft tissues extending from the left lateral chest
wall to the right hemithorax (Figure 1A). The left lung was less involved
in breathing and breathing sounds were less heard in the lower region
of the left hemithorax. The chest X-ray and contrast-enhanced chest
tomography (CT) demonstrated entrance wound over the 4" intercostal
space, irregularly shaped subcutaneous emphysema extending from the
left lateral chest wall to the right hemithorax and left hemopneumothorax
with a possible bullet trajectory from the upper lobe of the left lung
to the lower superior lobe segment with hyperdense consolidation
(Figure 1B, 1C and 1D). No bullet or fragment was seen in radiological
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examination. A left tube thoracostomy was performed at emergency
room settings because of the hemopneumothorax. First, a huge air
leak and approximately 650 mL of blood were drained after chest tube
insertion. Therefore, he underwent left thoracotomy. During operation,
no injury was observed in the ribs. It was seen that the gas jet passed
through the thorax by lacerating the pectoral and intercostal muscles,
and left lung was collapsed, and that the pleural cavity was filled with
approximately 250 mL of blood (Figure 2). There were tissue losses in the
lingular segment of the upper lobe (Figure 3) and the superior segment of
the lower lobe in the form of a puncture mark of approximately 15 mm.
Anterior pericardium showed moderate hemorrhages, but there were no
ruptures and bleeding. Wedge resection of the lingular segment of the
upper lobe and the superior segment of the lower lobe was performed.

Figure 1 (A). The three-dimensional reconstruction image showed single
entry wound in the left 4th intercostal space without an exit wound (white
arrow) and subcutaneous emphysema extending from the left lateral chest
wall to the right hemithorax (irregularly shaped black and white area);
(B) Axial (C) Coronal and (D) Sagittal views of contrast-enhanced chest
tomography demonstrated bullet entrance over the left 4" intercostal
space, subcutaneous emphysema with a possible bullet trajectory from the
left lung upper lobe to the lower lobe superior segment with hyperdense
consolidation

Figure 2. 3D reconstruction image of entry wound (white arrow) and
hyperdense consolidation of the left lung

Goknil Calik et al. Lung Injury Caused by a Blank Cartridge

No additional organ injury was detected in the chest. He was followed up
in the intensive care unit postoperatively and recovery was uneventful.
He was discharged on the postoperative 9" day without any complaints.
Written informed consent was obtained from the patient for publishing
the individual medical records.

Discussion

Ballistic is the branch of science that examines the movement of the
bullet. The possession and use of conventional firearms throughout the
world is determined by strict rules and monitored at the same rate. It
is sad that this does not apply to BCs (4). For this reason, in most of
the countries as well as in Turkey, BCs are often used for celebrations
such as national days, weddings and military farewell parties and sports
activities especially football and basketball games. BCs are generally not
considered firearms and regarded as harmless or as toys. According to
the law issued in 2008, anyone over the age of 18 can easily buy BC pistols
if they are not punished for more than a year from opposition to Law
No. 6136 on firearms and knives. The laws on weapons and knives also
do not need administrative control and supervision by law enforcement
officers (1,4). Therefore, they are sold unlicensed or with few restrictions,
and their use is poorly supervised. BC pistols, as required by law, cannot
fire any bullet or fragments, and cannot include metal parts that can
be removed by daily tools. However, with the replacement of barrel by
criminals, they become capable of firing metal or plastic parts placed
in the front part of the conventional bullet or cartridge. Under certain
circumstances, even without making any changes, they can cause severe
injuries and even deaths in their legal status (4). In the last 30 years,
an increase in suicide, murder and accident rates has been reported.
Deaths are mostly caused by head, neck, chest and substantial vessel
injuries. Thoracic injuries are rare (5).

Bullets with a velocity more than 609.6 m/s are called high-energy
bullets, whereas those with a velocity less than 457.2 m/s are called low-
energy bullets (6). From a ballisticaspect, BCs act as low-energy weapons,
mostly in civilian use. The differential diagnosis between conventional
ammunition and BC injury is very complex and almost impossible
(2,4,5). This was the case in our report. Initially, we thought it was a

Figure 3. Tissue loss in the lingular segment of the upper lobe (white arrow)
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conventional gunshot wound. It was evaluated as BC injury regarding
the absence of an exit wound and a bullet and the anamnesis. The
types of damages are laceration, penetration, crushing/contusion and
a temporary cavity for a shorter term. In BCs, tissue damage is caused
by two primary mechanisms, consisting of gas jet-borne barotrauma
that are induced by the striking wave of gunpowder explosion and
thermal damage (6). A hyperdense contusion demonstrating bullet
trajectory through the thorax to the in front of the pericardium was
found in our case (Figure 2). Nevertheless, BCs are generally loaded
with black powder or nitrocellulose that detonates rather than burns.
Nitrocellulose combustion creates 2000-3000 °C heat in the barrel and
1500 °C at the tip, and thermal injury is caused by flame burn. As with
other firearms, BC is available in several loads and caliber sizes. Its shot
distance is reported to be 20 cm in the user manual. This depends on
the type of BC, such as revolver or pistol and the length of the barrel
and the caliber of the bullet. A 9 mm cartridge fired from a revolver
handgun with a barrel length of 105 mm with a pressure wave at 1200
to 1500 m/s will create 950 mL/g gas pressure with nitrocellulose and
280 mL/g with black powder. The pressure in the barrel drops to 200
bar and drops to 5, 3, and 1 bar at distances 3, 5 and 10 cm from the
tip, respectively. The energy intensity represents the energy that 1 cm?
is exposed to, and can be equivalent to 0.75, 0.27 and 0.1 J/mm? at 0, 5
and at 10 cm, respectively. It reaches 0.1 J/mm?, which is the required
energy to penetrate the human skin, even at 10 cm away from the barrel.
In a recent study performed using revolver and pistol with pigskin and
ballistic gel, 9 mm bullets were fired, and the mechanical destruction
was found to be between 22 mm to 61 mm with a mean of 40 mm.
When a BC s fired, the gas jet that emerges in an explosion in the barrel
acts as a bullet at close or contact range. This pressure or invisible bullet
can be powerful enough to penetrate the soft tissue and even bones
(2,5). Considering the skin defect and the entrance wound in our case,
we think that a 9 mm cartridge was used, although we did not have any
ballistic information because the criminal and gun could not be seized.
We suppose that subcutaneous emphysema in the patient is due to close
range or contact shot. BC should be considered as a common gunshot
injury and surgical treatment should be offered if necessary. In spite of
the injury leading to hemopneumothorax and lung injury, we believe
that the reason why mortality was not observed was the fact that major
vascular structures of the left lung were not affected.

Conclusion

Chest injuries due to BCs have rarely been reported in the literature. The
word “blank” gives people a false sense of safety. It is evident that BCs
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are used for purposes other than production purpose. The prevention
of criminal use of these weapons is in the hands of the lawmakers and
manufacturers. Lawmakers should strictly supervise their registration,
sales and use as equivalent to firearms. Manufacturers should use new
substances that produce lower pressure instead of black powder or
nitrocellulose flour in the cartridge. Although there are no bullets in
the BGs, precautions should be taken as deaths and serious injuries can
occur if BCs are fired at very close distances.
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Intraspinal Bullet Migration: A Rare Case Report

Intraspinal Mermi Migrasyonu: Nadir Bir Olgu Sunumu
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ABSTRACT

0z

Bullet migration is rarely reported in the literature. Herein
we represent a case of penetrating gunshot injury with bullet
migration from thoracic T7 spine to T10. A 34-year-old man was
admitted to the emergency department with a gunshot wound
on his left shoulder without an exit wound. He was paraplegic.
Left hemopneumothorax and humeral fractures were detected
on radiological examination. So far, the number of cases with
migration is 30, including ours. Treatment is complex and still
controversial. All spinal gunshot injuries should be treated as
elective cases unless there are life-threatening or other major

organ injuries requiring immediate surgery.
Keywords: Intraspinal, bullet, migration

Introduction

Spinal gunshot injury (GSI) is a devastating event with severe morbidity
and mortality. The expected lifelong healthcare cost for a 25-year-old
patient with tetraplegia is more than $4.5 million per patient in 2011,
even if labor loss is not involved. Although initially it was regarded
as only a type of military injury, its frequency has increased with the
increased use of civilian firearms, especially in urban areas. It is the
third most common cause of spinal trauma after traffic accidents and
falls from height. However, when only the downtown area is taken into
consideration, it ranks the second following falls from the height. In
the last decade, an increase in spinal cord trauma has been observed
in injuries caused by explosions especially in the military zones. This
situation seems to be increasing. Of all the victims, one fourth are men
and the incidence is highest in the third decade (1). Thoracic injuries
range from simple superficial injuries to life-threatening injuries. A
penetrating bullet generally follows a straight trajectory in the body. It
may either exit the body or trap inside a tissue. The incidence of gunshot
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Literatirde mermi  migrasyonu nadiren  bildirilmistir.
Burada torakal T7 omurgadan T10'a mermi migrasyonu
olan penetran atesli silah yaralanmasi olgusunu sunuyoruz.
Otuz dort yasindaki erkek hasta cikis deligi olmadan sol
omzunda vurularak acil servise basvurdu. Paraplejikti. Sol
hemopnomotoraks ve humerus kingi radyolojik incelemede
gortldi. Simdiye kadar, olgu sayisi bizimki de dahil olmak
lizere otuzdur. Tedavisi karmasiktir ve hala tartismalidir.
Yasami tehdit eden veya acil ameliyat gerektiren diger onemli
organ yaralanmalari olmadig stirece tim spinal atesli silah
elektif olgu olarak tedavi edilmelidir.

Anahtar Kelimeler: intraspinal, mermi, migrasyonu

injuries that perforate and trap within the spinal canal is quite low, and
migration of a bullet through the spinal canal is rarely reported in the
literature (2,3). Herein we present a case of a penetrating GSI of the
thoracic spine at T7 with the migration of the bullet within the spinal
canal to T10.

Case Report

A 34-year-old man was admitted to our emergency department with
chest pain and shortness of breath due to the penetrating GSI. During
his first consultation, his general condition was as follows: unconscious,
uncooperative, oriented, BP: 77/48 mmHg, heart rate: 166/min, body
temperature: 37.4 °C and saturation: 88% without oxygen. Vital signs
were consistent with hypovolemic shock. He was pale and sleepy. On his
first physical examination, there was a round entrance wound, 9x6 mm
in size with clot which was over the left shoulder without an exit wound
(Figure 1 Red arrow). There was limited emphysema in the subcutaneous
soft tissues of the left lateral chest wall, the left lung was less involved
in respiration, and decreased breathing sound was heard in the upper
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zone of the left hemithorax. The patient was paraplegic with complete
loss of sensation below the T4 segment. His poor general status and
unstable vital signs allowed limited radiological screening. Chest X-ray
was unremarkable. However, contrast-enhanced chest computed
tomography (CT) scan demonstrated a subcutaneous emphysema in
the lateral wall of the left hemithorax, left hemopneumothorax with
a maximum thickness of 30 mm in the left hemithorax, a fractured
left humerus, a possible bullet trajectory from the left lung upper
lobe posterior, hyperdense consolidation in lower lobe superior and
basal segments (Figure 1 White arrows) and bullet entrance at the left
inferolateral border of T7 vertebral body into the spinal canal (Figure 2
White Arrow). Bone fragments were also observed in the spinal canal.
The bullet migrated inferiorly to the T10 vertebral level (Figure 3). A
left tube thoracostomy was performed for hemopneumothorax at
emergency room settings. At first, air and more than 1500 cc blood were
drained after chest tube insertion. Therefore, the patient underwent

Figure 1. Axial computed tomography scan demonstrates fracture of the
left humerus (red arrow), left hemopneumothorax, chest tube and possible
trajectory of bullet in the upper lobe (white arrows)

Figure 2. Sagittal computed tomography scan demonstrates the entrance
of the bullet from the left inferolateral border of T7 vertebral body (white
arrow) and intracanalicular bone fragments
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an immediate left thoracotomy due to hemothorax and a posterior
thoracic laminectomy following a trauma study. The bullet was not
removed, the wound tract was irrigated and the dura was tightly closed
(Figure 4 White arrow). He was kept intubated in the intensive care
unit under sedation for two days postoperatively. No postoperative
complication was observed. The patient was discharged on the 9" day
of hospitalization and transferred to a rehabilitation unit. The patient’s
recovery was uneventful except for paraplegia. Two years after the
surgery, the patient had no neurological impairment. Written informed
consent was obtained from the patient for publishing the individual
medical records.

Discussion

GSI of the spine are mainly caused by suicides, accidents, and assaults.
They account for 13-17% of all spinal cord injuries each year (2). The

Figure 3. Sagittal computed tomography scan shows the bullet lodged
within the spinal canal at T10 level

Figure 4. Patient’s postoperative X-ray showing the bullet located at T10
level (white arrow)



most common site is thoracic spine (66%), followed by lumbar spine
(17%) and cervical spine (6%). Approximately 40% of the patients are shot
from the back and 19% are shot in the chest. In thoracic vertebrae, the
canal/cord ratio is less than that of the lumbar spine and cervical spine,
so the bullet is more destructive in the thoracic region than in other
spine levels. In most reported cases, the migration is directed caudally.
It has been observed that migration typically occurs between T10 and
first sacral vertebra, as the relative narrowing of the spinal canal above
the level of T10 is considered a primary factor in limiting the migratory
distance and direction. It can result in varying degrees of severe and
structural neurological deficit including infections, radiculopathy,
paralysis, hydrocephalus, and Lhermitte’s sign depending on the site of
bullet impact (2). Bullets cause significant damage to the surrounding
tissue along the trajectory due to the dispersion of both thermal and
kinetic injury. The weapons with a velocity higher than 609.6 m/s are
called high-energy bullets, whereas those with a velocity lower than
457.2 m/s are called low-energy bullets. Our case includes an injury
due to a low-energy bullet. As in our case, low-energy bullets have
different types of wounds. The types of damage include laceration,
penetration, crushing/contusion and a temporary cavity for a shorter
term. As described in the literature, our patient had a bullet trajectory
showing linear extension from the left upper to the lower lobe in the
anterior-posterior plane (Figure 1). The bullet passed through the thorax
and stopped at the T10 vertebral level (4). As in our case, weapons with
low energy in civilian use are much more different than those used in
military. Low-energy or civilian GSI almost always causes direct contact
orinjury due to vertebral fractures that further increase existing damage,
while high-energy or military weapons can cause cord injury leading to
paralysis with the spread of high energy through the soft tissue and
massive necrosis of the cord. In the literature, 49-83% of patients had
a complete injury, 12-43% had an incomplete injury and 17-20% had
cauda equina injury (5-7).

Intraspinal gunshot wounds and consequential damage are difficult to
assess only with symptoms. Further radiological techniques should be
employed to better identify the damage. The radiological examination,
usually with conventional direct X-ray and non-contrast-enhanced
(Ts, is often used to locate the bullet and to detect bone fractures or
fragments. Although magnetic resonance imaging (MRI) has advantages
and is preferred in all spinal examinations, its use is controversial due
to the possibility of bullet migration with a strong magnetic attraction,
which may cause more soft tissue or neurological damage in GSls.
Todnem et al. (6) used MRI for an intraspinal bullet and showed that the
MRI could be safely used in GSIs with bullet from low-speed civil injuries
where the bullet was coated with non-ferromagnetic metals such as
copper. However, this does not apply to high-speed steel military GSls.
As in our case, ballistic data are often absent in medical settings and,
like most; they need to be treated urgently. Therefore, the use of MRI is
rare. We used contrast-enhanced thorax CT.

Although the migration of a bullet in the skull to the central nervous
system is known since 1916, reports of bullet migration in the spinal
canal are rare in the following several decades. In 1982, Tanguy and his

Goknil Calik et al. Bullet Migration

colleagues published the first intraspinal bullet migration. There are a
limited number of reports from the last 36 years describing intraspinal
migration specifically. Since then, the number of cases increased from
14in 2000 to 30 in 2018, including our case (Table 1) (3,6). Most reported
cases were caudal and cephalad migration has been reported only in 4
cases (7).

Treatment is complex and still controversial. Some authorities advocate
conservative treatment and others advocate surgery. While civil
literature recommends conservative non-surgical treatment, surgery for
for exploration and debridement of the wound and removal of the bullet
is recommended in times of war. Differences in the pathophysiology
of both injuries may cause this. Bumpass et al. and Yashon et al.
recommend conservative therapy for low-speed injuries unless there is
infection or persistent cerebrospinal fluid (CSF) leaks. Heiden et al. and
Stauffer et al. have shown that surgical intervention, regardless of the
type of injury, provides no additional benefit. Methylprednisolone has
no further advantages.

Interestingly, despite the absence of clear guidelines for surgery, there
is consensus on surgery in the presence of persistent CSF fistula and
infection, neurological deterioration, severe pain, bullet migration,
vertebral instability, and finally cauda equine syndrome. In the
literature, the first one is the most crucial evidence for surgery. Even GSI
isasymptomaticinitially; it causes a robust fibrotic reaction and becomes
symptomatic within a few years. The bullet and metals in the full metal
jacket destroy the axons and myelin, and cause a significant amount of
gliosis in the spinal cord tissue. This effect is higher in copper but less in
lead. There is limited number of cases in the literature (1,3,6,7).

Surgical removal of an intraspinal bullet may be further complicated by
positional migration during operation. The position of the patients may
change the final location of the bullet at any time due to the gravitational
forces, breathing movements or the physiological movements of the
cerebrospinal fluid. In the literature, the period has been reported to
continue up to 27 years after the injury (6). This difficult situation was
solved by ultrasonography (US) in a recent article. The authors used an
electric motor drill for L5 laminectomy to avoid the bracing effect of
bone rongeur. If rongeur has a repulsive effect, it is more doubtful for an
electric motor drill not to have a vibration to create a propelling effect
(1). This situation needs discussion and verification.

Although injury gives rise to hemopneumothorax and spinal cord
injury, we believe that the reason why death did not occur in our
case was the fact that major vascular structures of the left lung
were not affected. In our case, the bullet could not be removed. The
bone fragments in the spinal cord were removed and dural tear was
tightly closed to prevent leakage and infection. However, none of
the complications mentioned above have been encountered so far.
These should be checked at every possible stage during surgery. We
believe that the use of US is beneficial in cases where conventional
intraoperative radiology fails. However, we believe that this should be
confirmed by case series.
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Conclusion

The pathophysiology of GSI is complex. The critical factor that
determines the amount of tissue damage depends on the amount of
energy delivered to the affected tissues. Ballistics, whether the bullet
is low-energy or high-energy, should be considered in treatment.
Surgical indications should be clear. All GSI patients should be treated
as elective cases unless there are other major organ injuries requiring
immediate surgery. Surgery should be performed by a specialist
team with the support of radiological imaging. Concomitant injuries
further increase the complexity of the pathology. Treatment, especially
surgical procedure, needs a multidisciplinary approach and should
be individualized, thus considering hemodynamic factors, associated
injuries, the extent of the neurological damage and the location of the
bullet.
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