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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

Publisher : GALENOS PUBLISHING HOUSE
Address: Molla Giirani Mah. Kacamak Sk. No: 21/1 Findikzade 34093 istanbul, Turkey
Phone: +90 (212) 621 99 25 Fax: +90 (212) 621 99 27 E-mail: info@galenos.com.tr/yayin@galenos.com.tr Web: www.galenos.com.tr
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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).

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

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

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

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

Tables

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

Figures and Figure Legends

Figures, graphics, and photographs should be submitted as separate files
(in TIFF or JPEG format) through the submission system. The files should not
be embedded in a Word document or the main document. When there are
figure subunits, the subunits should not be merged to form a single image.
Each subunit should be submitted separately through the submission system.
Images should not be labeled (a, b, ¢, 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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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.
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Assessment of the Efficacy of Interventions for the Treatment
of Sleep Respiratory Disorder in Chronic Heart Failure Patients:

A Systematic Review

Kronik Kalp Yetersizligi Hastalarinda Uykuda Solunum Bozuklugunun Tedavisi icin
Kullanilan Girisimlerin Etkinliginin Degerlendirilmesi: Sistematik Derleme

@ Hilal Uysal', ® Hanim Biisra Orucoglu?2

Tistanbul University-Cerrahpasa Florence Nightingale Faculty of Nursing, Department of Internal Medicine Nursing, istanbul, Turkey
2istanbul University-Cerrahpasa Florence Nightingale Faculty of Nursing, istanbul, Turkey

ABSTRACT

0z

One of the most important problems of heart failure (HF)
patients is sleep disturbance. In HF patients with obstructive
and central sleep apnea, hypoxia, hypercapnia and over-
excitation of the sympathetic system are observed. As a result,
negative intrathoracic pressure and left ventricular afterload
increase. Treatment of sleep respiratory disorders in chronic
HF patients is important for the prognosis of the disease.
Therefore, in this systematic review, we aimed to evaluate
the efficacy of interventions used for the treatment of sleep
respiratory disorder in chronic HF patients.

Cochrane Library, Scopus, Springer Link, Science Direct, Clinical
Key, PubMed, Turkey Citation Index and EBSCO databases were
searched for studies between June 2017-August 2018. When
all studies were examined, out of 2.691.006 studies published
between 2007-2017, 16 randomized controlled trials that
met inclusion criteria were included in the study. In these
studies, treatment interventions for treatment groups with
sleep respiratory disorder included continuous positive airway
pressure (CPAP), bi-level positive airway pressure, adaptive
servo-ventilation (ASV), atrial overdrive pacing, home oxygen
therapy, slow breathing exercise device and structured physical
exercise. When the study results are examined, CPAP treatment
improved daytime sleepiness and left ventricular ejection
fraction (LVEF) but did not provide significant improvement
on quality of life, and that ASV treatment reduced apnea-
hypopnea index, provided improvement in LVEF and cardiac
function, and reduced ventricular ejection fraction. However,
further research is needed to fully demonstrate the efficacy of
interventions for the treatment of sleep respiratory disorder in
chronic HF patients.

Keywords: Sleep apnea, obstructive sleep apnea, central sleep
apnea, heart failure

Kalp vyetersizligi hastalarinin en 6nemli sorunlarindan birisi
uyku bozuklugudur. Obstriktif ve santral uyku apnesi sikayeti
olan kalp vyetersizligi hastalarinda hipoksi, hiperkapni ve
sempatik sistemin asiri uyarilmasi soz konusudur. Bunun
sonucunda negatif intratorasik basinc ve sol ventrikil ard yuki
artar. Kronik kalp yetersizligi hastalarinda uyku bozuklugunun
tedavisi hastaligin prognozu icin onemlidir. Bu nedenle bu
sistematik derleme c¢alismasinda, kronik kalp yetersizligi
hastalarinda uykuda solunum bozuklugunun tedavisi icin
kullanilan girisimlerin etkinliginin degerlendirilmesi amacland.

Cochrane Library, Scopus, Springer Link, Science Direct, Clinical
Key, PubMed, Ttirkiye Atif Dizini ve EBSCO’da yer alan calismalar
Haziran 2017-Agustos 2018 tarihleri arasinda incelendi. Tum
calismalar incelendiginde, toplam taranan 2.691.006 veriden
2007-2017 yillari arasinda yayimlanmis, kronik kalp yetersizligi
ve uykuda solunum bozuklugu olan (sol ventrikiil ejeksiyon
fraksiyon <%45, apne-hipopne indeksi >10/saat), en az 3 ay
takip edilmis hastalarin dahil edildigi 16 randomize kontrollii
calisma arastirmaya dahil edildi.

Calismalarda uykuda solunum bozuklugu olan girisim grubu
icin tedavi girisimleri olarak devaml pozitif havayolu basinci,
iki seviyeli pozitif havayolu basinci, adaptif servo-ventilasyon,
overdrive pacemaker, evde oksijen tedavisi, yavas solunum
egzersizi cihazi ve vyapilandirimis fiziksel egzersiz girisimi
uygulandigi tespit edildi. Calisma sonuglari incelendiginde,
devamli pozitif havayolu basinci tedavisinin giindiiz uykuluk
durumunu ve sol ventrikil ejeksiyon fraksiyonu iyilestirdigi,
ancak yasam Kkalitesi Gzerine anlamli iyilesme saglamadig,
adaptif servo-ventilasyon tedavisinin apne-hipopne indeksini
azalttigl, sol ventriktl ejeksiyon fraksiyonda ve kardiyak
fonksiyonlarda iyilesme sagladigi, ventrikiil atim sayisini azalttig
tespit edilmistir. Ancak kronik kalp yetersizligi hastalarinda
uykuda solunum bozuklugunun tedavisi icin uygulanan
girisimlerin etkisinin tam olarak ortaya konulabilmesi icin daha
fazla arastirmaya ihtiyag oldugu ortaya ¢ikmaktadir.

Anahtar Kelimeler: Uyku apnesi, obstriktif uyku apnesi,
santral uyku apnesi, kalp yetersizligi
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Introduction

Heart failure (HF) is defined as a structural or functional cardiac
disorder that causes the heart not to provide enough oxygen to meet
the metabolic needs of the tissues despite the normal filling pressures.
Approximately 1-2% of the adult population in developed countries has
HF. The prevalence of HF is reported to be 10% or more in individuals
aged 70 years and older (1).

Sleep disorder is one of the most important problems of HF patients.
Hypoxia, hypercapnia and over-excitation of the sympathetic system
are present in HF patients with obstructive and central sleep apnea
(CSA). As a result, negative intrathoracic pressure and left ventricular
afterload increase. Determination of the degree of sleep disturbance
by polysomnography (PSG) and administration of oxygen therapy,
continuous positive airway pressure (CPAP), bi-level (BI) PAP for the
treatment of obstructive sleep apnea (OSA) and adaptive servo-
ventilation methods (ASV) for the treatment of nocturnal hypoxemia
during the night are recommended in patients with HF (1).

The degree of SRD is determined by PSG and OSA and/or CSA
classification is done. The hourly apnea-hypopnea index (AHI) between
5-15 is classified as mild OSA, between 15-30 as moderate OSA, and
>30 as severe OSA. In the literature, it has been shown that patients
with OSA with an AHI value of >20 have increased risk of morbidity
and mortality if not treated (2). The diagnostic criteria of primary CSA
syndrome are as follows: a) At least one of the following from frequent
arousals and awakenings during sleep, excessive daytime sleepiness and
awakening short of breath; b) PSG shows >5 central apneas per hour of
sleep, representing >50% of total respiratory events in the AHI; and ¢)
the disorder is not better explained by another current sleep disorder,
a medical or neurologic disorder, medication use, or a substance use
disorder. The diagnostic criteria of Cheyne-Stokes respiration (CSR)
include >5 central apneas-hypopneas during sleep and monitoring
crescendo-decrescendo cycle over a period of at least 10 minutes (3).

The gold standard treatment of OSA is PAP. The aim of the treatment of
SRD is to ensure that the upper airway remains open during sleep and
to regulate quality of breathing and sleep. However, the patient benefits
from this treatment during the time she/he uses the device. For this
reason, it is recommended that the patient should use the device over
70% and more than 4 hours during the night (2,3).

As reviewed in the literature, the treatment of sleep disturbance in
chronic (C) HF patients is important for the prognosis of the disease.
Therefore, the aim of this systematic review was to evaluate the efficacy
of interventions for the treatment of SRD in CHF patients.

Methods

This systematic review was planned and carried out as a descriptive
study to evaluate the efficacy of interventions used for the treatment of
SRD in CHF patients. The following steps were used in systematic review.
The framework of the study was based on (population, intervention,
comparator, outcome and study design) (4). These steps are described
in detail in Table 1.

Inclusion criteria were RCTs published between 2007-2017, including
patients with CHF and RSD (OSA, CSA) (left ventricular ejection fraction
(LVEF) <45%, AHI >10/hour) followed for at least 3 months (Table 1).
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All of the RCTs included in the study were evaluated by two researchers
using an appropriate quality assessment checklist (5). The results of the
evaluation were discussed and the publications prepared according to
the RCT criteria were included in the study.

In data extraxtion analysis, one of the researchers first examined the
researchesincluded and collected data on the findings and characteristics
of the research. The second researcher then checked the accuracy of this
data. Data extraction steps were carried out by the authors. The data
extraction steps and the findings are explained in detail in Table 2.

In this study, the answer to the question “Which interventions are
effective in the treatment of SRD in patients with CHF?” was investigated.

No funding was received during the research. Researchers used their
own means throughout the study. The researchers took part in each
phase of the study according to the timetable. The timetable of the
study was carried out as follows:

1. Preparation of the research protocol: 07/06/2017
2. Scanning period: June-September 2017

3. Analysis: October 2017-March 2018

4. Article writing: April-August 2018

In the study, keywords were selected in accordance with the research
topic (Figure 1) and electronic scanning was performed. In the selection
of keywords, attention was paid to the scanning of the full text of RCTs,
in which the effectiveness of interventions used in the treatment of CHF
patients diagnosed with SRD.

Cochrane Library, Scopus, Springer Link, Science Direct, Clinical Key,
PubMed, EBSCO and Turkey Citation Index electronic databases were
used for scanning. Medline, EMBASE, Ovid and CINAHL databases were
not used because they could not be accessed. When all the studies
recorded according to inclusion criteria were examined, 16 publications
from total scanned 2.691.006 data were included in our study (Figure 1) (6).

Table 1. Inclusion and exclusion criteria

Inclusion criteria

- Published between 2007-2017

- Followed for at least 3 months

- Randomized controlled trials

- Diagnosed with chronic heart failure

- LVEF <45%

- Diagnosed with CSA and/or OSA

- AHI >10/hour

- Diagnosis of sleep respiratory disorder by polysomnography
- Research in English and Turkish

- Full texts

- Studies on specified keywords

Exclusion criteria

- Studies not published in Turkish and English

- Unpublished thesis studies

- Reviews

- Abstracts

- Conference summaries, protocols, case reports, in vitro studies
- Ongoing study findings

LVEF: left ventricular ejection fraction, CSA: central sleep apnea, OSA: obstructive sleep
apnea, AHI: apnea-hypopnea index
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Number of articles scanned by keywords: 2.691.006

Keywords

English: Heart failure, chronic heart
failure, polisomnography, sleep
disorders, sleep apnea, sleep quality,
obstructive sleep apnea, central aleep
apnea.

Turkish: Kalp Yetersizligi, kronik

Number of articles scanned by words in
databases

CLINICAL KEY: 95.666
COCHRANE LIBRARY: 573
EBSCO: 1098

SCIENCE DIRECT: 1.071.673
SCOPUS: 530.056

kalp yetersizligi, polisomnografi,
uyku uyku bozuklugu, uyku apnesi,
uyku kalitesi, obstruktif uyku apnesi,
santral uyku apnesi.

SPRINGER LINK: 705.691
PUBMED: 286.854
TURKIYE CITATION INDEX: 803

Exclusion criteria

Unpublished and not followed for at least
3 months between 2007 and 2017: 13.454

Other than randomized controlled study:
18.802.898

Patients without a diagnosis of chronic
heart failure: 161.479

Patients without AHI> 10 / s: 26.908

Studies other than Turkish and English:
20.212

Unpublished thesis studies: 47.089
Reviewes: 316.200

Therapy initiatives for sleep-
disordered breathing included in
the study: CPAP, BIPAP, Adaptive
Servo Ventilation (ASV), atrial
overdrive pacemaker, oxygen therapy
at home (HOT), slow breathing
exercise device (RESPERATE) and
physical exercise therapy: 16

Conference etc. abstracts, protocols, case
reports, in-vitro studies: 282.565

Ongoing studies: 20.181

A study that was evaluated for 4 weeks was
removed. (Staniforth et al. 1998)

Studies in accordance with the inclusion criteria: 16

Figure 1. Flow Chart
Staniforth et al. (6) European Heart Journal 1998; 19: 922-8.

In the studies, CPAP, BIPAP, ASV, overdrive pacemaker, home oxygen
therapy (HOT), slow breathing exercise device (RESPERATE) and
structured physical exercise interventions were applied as treatment
interventions for the group with SRD (Tables 2, 3). In addition, in the
studies evaluated, it was found that symptom evaluation scales such
as Epworth Sleepiness Scale (ESS), Pittsburg Sleep Quality Index (PSQI),
Fatigue Severity Scale, and disease-specific quality of life scales such
as Minnesota Living with HF Questionnaire (MLHFQ) and Chronic HF
Questionnaire (Q), and SF-36 general quality of life scale, mental status
and motor function assessment tools were used (Table 2).

Results

The randomized controlled trials included in the study were mostly
conducted with male CHF patients who were 60 years of age and over and
who had a diagnosis of OSA and CSA (AHI >10/hr., LVEF <45%) (Table 2).

In a study evaluating the effect of CPAP therapy on cardiac functions in
CHF patients with OSA, it was reported that CPAP treatment improved
LVEF compared to those treated with fake-CPAP (placebo) treatment.
However, no significant difference was found in the cardiological
variables and quality of life of patients in both the intervention and
placebo groups. The authors stated that the improvement in LVEF would
not necessarily improve cardiological symptoms (7). However, Khayat
et al. (8) stated that, contrary to this study, BIPAP treatment was more
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effective on improvement in LVEF than CPAP. Bradley et al. (9) reported
that CPAP treatment, in addition to medical treatment, improved the
CSA and nocturnal oxygenation compared to medical treatment only,
and that the CPAP group had more improvement in their functional
capacity (six minutes walking distance-6MWD) (p=0.016) (Table 2).

In the study of O’Connor et al. (10), in which the effectiveness of ASV
therapy was evaluated, it was found that ASV treatment added to the
optimal medical therapy in patients with moderate-to-severe sleep
apnea did not improve cardiovascular (CV) outcomes over 6 months,
and that functional capacity in both control and intervention group did
not differ. However, Arzt et al. (11) reported that ASV treatment added
to medical therapy was an effective treatment for CSA and OSA, and
that it improved cardiac function compared to medical therapy only
in patients with sleep apnea. Similarly, in another study conducted in
2012, it was found that ASV significantly reduced central, periodical
various respiratory disorders (12). In another study, it was found that ASV
treatment at home caused a mild improvement in sleep fragmentation
and improved sleep efficiency in CHF patients with CSA or OSA (13).
However, Cowie et al. (14) stated that ASV treatment in addition to
medical therapy did not improve outcomes, increased risk of CV
death, and had no beneficial effect on quality of life and HF symptoms
(Table 2).

Kasai et al. (15) found a significant increase in functional capacity (6MWD)
in the ASV-mode group compared to the CPAP-mode group. Priefert et
al. (16) found that ASV therapy for patients with EF <40% lower ejection
fraction (HFrEF) and SRD provided significant improvement in AHI at
12 weeks compared to the group treated with medical therapy only.
In the same study, it was found that ASV treatment had an effect on
nocturnal ventricular and supraventricular arrhythmias and the number
of ventricular beats was less in the ASV treated group compared to the
control group (Table 2).

Kawecha-Jaszcz et al. (17) found that the use of slow breathing device at
home in patients with stable chronic systolic HF tended to reduce sleep
disturbance and predominantly narrow central apnea, improve functional
capacity and systolic left ventricular function. In one study, the authors
stated that CPAP treatment titrated automatically at night in patients with
0SA and CHF improved the daytime sleepiness, but did not improve other
quality of life measures or severe CHF markers (Table 2) (18).

In another study, daytime sleepiness was found to be better in the CPAP
group than the BIPAP group. In the same study, quality of life, functional
capacity and blood pressure (BP) changes were found to be better in
the BIPAP group than in CPAP (8). Similarly, Egea et al. (7) reported that
CPAP therapy did not show a significant improvement in cardiological
changes and quality of life except daytime sleepiness (Table 2).

Nakao et al. (19) reported that nocturnal oxygen therapy for 12 weeks at
home improved SRD and had a positive effect on functional capacity in
chronic HF patients with CSA (Table 2).

Suna et al. (20) found that exercise training administered to the
intervention group significantly improved poor sleep quality in patients
with HF followed by a disease management program for 12 weeks
(Table 2).

As a result of the studies, only one RCT evaluated the effect of atrial
overdrive pacemaker treatment on SRD in systolic HF patients with OSA
and the intervention was found to reduce AHI safely (Table 2) (21).
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Table 2. Characteristics of the studies included in the systematic review

Source

and sleep
respiratory
disorder type

Egea et al. (7)
0SA

Khayat et
al. (8)
0SA

Smith et al.
(18)
0SA

Randerath et
al. (12)

0SA
CSA

Method-
randomization

- RCT, multi-center,

- Plasebo (
fake-CPAP) (n=32)

- CPAP (n=28)

- RCT pilot study,

- BIPAP (n=13),
CPAP (n=11)

RCT, double blind,
placebo control,
diagonal design.

- Automatically
adjusted CPAP (at
least 6 hours per
night)

- CPAP (n=12)

- Fake-CPAP (n=11)
(placebo) (1:1)

- RCT, parallel
group, double
blind, single center
clinical study.

- CPAP (n=34)

or ASV (n=36) +
optimal medical
treatment

- Optimal medical
treatment

Gender-sampling

- Mostly male

- A total of 60
patients

- OSA (AHI >10/h)
- CHF (LVEF <45%)

- Female and male
mixed group

- Total 24 patients

- Stable LV systolic
dysfunction

- NYHA class [I-111,
- CHF (LVEF LV 45%)

- Not hospitalized
in the last 3
months and
medication was
unchanged.

- New OSA

- Mainly male
- Total 23 patients

- NYHA class II-IV
- Stable,
symptomatic CHF
(LVEF <45%)

- OSA (AHI 215/h)

- Mainly male
- CHF (LVEF >20%)

- NYHA class Il and
I1I-AHI >15/hr

- Central rate 80%

- Obstructive rate
20%-50%

Other evaluation

Duration
tools

Age

=SS
- SF-36
- NYHA

classification S

Fake-CPAP: 63
(mean)

3 months
- Borg dyspnea

scale
- 6MWT

- ESS
- 6MWT
- MLHFQ

- Weekly device
memory check
for treatment
compliance
assessment

BIPAP=51.3
3 months CPAP=54.8

(mean)

- Clinical
evaluation

-TTE
- CPET
- 6MWT

- Neurohormonal
markers

- OSLER test
- ESS

- Quality of Life
Assessment

6 weeks 61 (mean)

- ECO at the
baseline, 3¢, 12
months

- CPET

- proBNP

- MLHFQ

- After 6 and 9
months, quality
of life data was

received by
telephone.

CPAP=67.4
ASV=65.3

(mean)

1 year

Findings

- A 30% improvement in
LVEF compared to baseline
in the CPAP group, less
than 30% improvement in
placebo.

- In contrast to the
placebo group, significant
improvement in AHI
(p<0.001) and Sa0,
(p=0.002) in the CPAP
group

- AHI was not changed in
both groups (p=0.24).

- Compliance with the
treatment device is slightly
higher in the BIPAP group.

In the CPAP group, the ESS
score was higher (p=0.38).

Heart rate changes in
CPAP group more effective
(p=0.42).

- MLHF, 6MWD, SBP and
DBP improved in the
BIPAP group

- In case of daily sleepiness
with CPAP, there was no
objective improvement
(OSES p=0.63), there was
improvement in subjective
assessment (ESS) (p=0.04).

No significant difference
was found between CPAP
treatment and fake-CPAP
in the evaluation of -LVEF,
exercise capacity and
quality of life (p>0.05)

- Both methods have
significantly improved
total AHI.

- Approximately 50%

of patients with CPAP
have decreased central
respiratory disability, and
with ASV treatment, there
is a better reduction in AHI
than CPAP.

- Compared to CPAP
treatment at 12" month
follow-up, there was an
improvement in periodic
and different respiratory
disorders and proBNP
levels with ASV treatment

Results

- CPAP treatment
has been shown to
be beneficial in CHF
patients with SRD.

- No difference was
found between the
two groups except
for ESS index in the
cardiac variables
and quality of life
tests

BIPAP treatment
was found to be
more effective
than CPAP in the
treatment of LVEF
in patients with
LV dysfunction
and OSA. Further
studies have
been proposed
to evaluate the
mechanisms
behind this effect

- CPAP treatment
improved
subjective daily
sleepiness, but
did not improve
other quality of
life measures

or CHF markers.
The symptomatic
benefit in this
patient group is
the alleviation of
OSA rather than the
improvement in
cardiac function

It has been

proven that ASV
(compared to CPAP
in patients with
mild to moderate
HF during a
12-month period)
is effective in
suppressing central,
periodic, different
respiratory
disorders more
effectively and
obstructive events
in an equally
effective manner.
Patients showed
improvement in
BNP levels
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Table 2 contiuned

Kasai et al.
(15)
CSA

Bradley et
al. (9)

CSA

Hetzenecker
etal. (13)

0SA
CSA

O’Connor et
al. (10)

0SA

180

- RCT, prospective,
single-center,
single-blind study.

- CPAP mode or ASV
mode

RCT, open-label,
multi-center
(11-center)
operation.

- CPAP + optimal
medical treatment
(n=128)

- Optimal medical
treatment (n=130)
at least 6 hours of
CPAP use at home
during the night

- RCT, multi-center,
parallel group

- ASV (BIPAP-ASV) +
medical treatment
(n=32)

- Optimal medical
treatment (n=31)
(1:1)

- RCT, multi-center
clinical study

- ASV

- General care
control group (1:1)

- Gender not
specified.

- Total 74 patients
- NYHA =lI

- CHF (LVEF <50%)
- AHI >15/h

- Mainly male

Total of 258
patients

- NYHA class II-1V

- At least one
medical treatment

- Stable CHF (LVEF
<40%)

- CSA

- Mainly male
- Total 63 patients

- Severe sleep
apnea

- CHF

- Mostly male

- Reduced or
preserved EF

- AHI >15/h

- Hospitalized HF
patients

3 months

3 months

12 weeks

6 months

- PSG
- BMI

- ABG
CPAP: 65.8
ASV=64.3

- (V variables
- 6MWT

- ECHO

- LVEF

- SF-36 quality of
life assessment

(mean)

- Radionuclide
angiography
resting LVEF

- BMWT

- Life Quality
Survey

Atrial natriuretic 172

peptide

and plasma
norepinephrine
levels were
measured at -3
centers

- Actigraphy device

(wrist) - ASV=64

- BMI - Control=65

- Resting heart rate
- NYHA
- proBNP

(mean)

- BMI

- NYHA

- LVEF

- proBNP
- ESS

- Sa02

- 6BMWT

62 (mean)

- Significant reduction in
plasma proBNP level in
the ASV mode group.

The decrease in UNE and
increase in 6MWD are
significantly higher in the
ASV group.

Significant reduction in LV
end-systolic diameters in
the LV group

In the CPAP group,
6MWD increased more at
three-month follow-up
(p=0.016).

There is no significant
difference between
the two groups in the
Chronic Heart Failure
Questionnaire

A significant increase in
LVEF in the CPAP group
(p=0.02).

- Plasma norepinephrine
level decreased
significantly (p=0.009)

- Significant greater
reduction in sleep
fragmentation index
compared to the control
group and significantly
improved sleep efficiency
and proBNP decrease in
the ASV group (p=0.062)

- There was a significant
decrease in baseline

in both groups in AHI
(p=0.0001).

- 6MWD was similar in
both groups (p>0.05)

ASV treatment has
been shown to
improve underlying
dysfunction in non-
CPAP-induced CSA
Japanese male HF
patients. Effective
suppression of CSA
has been shown

to be useful in
improving cardiac
function. It is
recommended to
investigate the
long-term effects
of CSA treatment
with ASV

- CPAP improved
central sleep
apnea, nocturnal
oxygenation,

left ventricular
function,
sympathetic
nerve activity,
and submaximal
exercise
performance.

- The CANPAP study
did not show a
beneficial effect of
CPAP on morbidity
or mortality in
patients with
central sleep
apnea and heart
failure. There was
no significant
difference in
mortality rates
between the two
groups

The study showed
that ASV treatment
at home could
reduce sleep
disruption and
improve sleep
quality in CHF
patients with severe
CSA or OSA

It was found that
ASV treatment,
which was added
to the optimal
medical treatment
compared to those
receiving only
optimal medical
treatment, did

not improve CV
outcomes over a
6-month period.
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Cowie et al.
(14)
CSA

Arzt et al.
(11)
0SA
CSA

Lyons et al.
(22)

OSA
CSA

- RCT, Multi-
center, parallel
group, event-
based study.

- ASV + medical
treatment
(n=666)

- Medical
treatment
(n=659)

- RCT

- ASV (BIPAP) +
optimal medical
treatment (n=37)

- Optimal medical
treatment (n=35)
(1:1)

- RCT, multi-
center,
multinational,
parallel group,
open label, single
blind

- ASV + standard
medical
treatment

- Standard
medical
treatment

- 430 OSA and
430 CSA patients

- Mainly male

- Symptomatic
CHF (LVEF CHF
45%)

- Hospitalized

at least 1 time
within 2 years,

- NYHAIL, Hllor IV
- CSA (AH1 >15/h,
>50% of apnea or
hypopnea event
and central AHI
>10/hr)

- Mostly male
- Total 72

- Stable CHF (LVEF)

40%) (in the last 4
weeks)

- NYHA class [I-111
- AHI>20/hr

- Men and women

- Stable HFrEF
(LVEF 3 45) for at
least 3 months

- SRD (AHI>15/h)

-Evaluation
on first

2 weeks,
3and 12
months

- On the 6"
and 12t
months,
phone
contact.

-Total 31
months
follow-up

12 weeks

Ina
maximum
period of 5
years; basal,
1% 3 and
6" months
and every

6 months:
PSG

In6
months:

- ECHO
- proBNP
- 6BMWT

- NYHA
classification

- 6BMWT
- EQ-5D
- MLHFQ
- ESS

- SF-36

- MLHFQ

- proBNP

- Creatinine
- GFR

- Fatigue severity

scale
- ESS

- Physical
examination

- 6MWT
- MLHFQ
-ESS

69 (mean)

- ASV=64
- Control=65
(mean)

18 years and
over

- SRD was better
controlled during ASV
treatment.

- AHI 6,6/h, ODD 8,6/h

- Mortality and CV
mortality for all

causes were higher
(29.3%, 24.0%) than

in the control group,
respectively (34.8%,
29.9%) in the ASV group
(p<0.05)

- Moderate improvement
in LVEF in both groups
(p>0.05).

- In the ASV group,

AHI and central AHI
significantly decreased
(p<0.001).

- Significant increase in
mean arterial Sa0, in the
ASV group (p=0.001).

- Further decline in BNP
in the ASV group, and an
increase in GFR (p>0.05).

- Quality of life and
symptom scores were
similar in both groups
(p>0.05)

- OSA in HFrEF patients is
more common than CSA.

- ASVmV improves the
CSA, but there is no
difference in the first
evaluation between
those who are not using
ASV mode.

- Secondary evaluation
of the ASV mode for all
causes and increased
mortality and morbidity
in CV

Uysal and Orucoglu. Interventions for Sleep Respiratory Disorders

- In addition to
guideline-based
medical therapy,
the treatment of
ASV was found
not to improve
results.

- It was found that
ASV increased the
risk of CV death
(34%) and had no
beneficial effect
on quality of life
or HF symptoms.
These results
were seen despite
effective control
of central sleep
apnea during
treatment of ASV

The study
showed that ASV
is an effective
treatment for
both CSA and
OSA in CHF
patients. It has
been shown that
ASV treatment
decreases BNP
levels in CHF
patients with SRD,
thus improving
cardiac functions

According to the
results of the
ADVENT-HF study,
data are provided
to improve the
quality of life
and decrease

the morbidity
and mortality in
patients with OSA
and HFrEF treated
with ASV.

The information
obtained from
the ADVENT-

HF study will
provide important
information in
the treatment
of patients with
HFREF and CSA
in the SERVE-HF
study
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Table 2 contiuned

Priefert, et al.
(16)
0SA
CSA

Nokao et al.
(19)
CSA

Kawechka-
Jaszcz et al.
(17)

CSA

182

- RCT, multi-center,
controlled, parallel,
open label.

- ASV (BIPAP-ASV)
+ optimal medical
treatment at night
(n=37)

- Optimal medical
treatment (n=35)

- RCT, open label,
multi-center
operation.

- HOT (3 liters
oxygen therapy per
minute (with 92%
density) with nasal
cannula + optimal
medical treatment

- Optimal medical
treatment

- RCT, cross design,
open label

- Slow Respiratory
Exercise (SRE) with
+ RESPERATE +
optimal medical
treatment

- The standard care
group

- Mostly male

- A total of 72
patients

- Stable HFrEF
- SRD

- Mostly male

- Short term: 30
HOT, 33 controls in
total 63

- Long term: 26
HOT, 25 controls
total 51

- A total of 107
patients

- CSA

- Symptomatic,
stable CHF (LVEF,
45%)

- NYHA 1I-111

- At least 5 episodes
of apnea-hypopnea
with >5/hr.
reduction in ODI
and 5 hours of
sleep

- 86 male, 24
female with a
total of 110 stable
HF patients (LVEF
<40%).

- NYHA class I-111

- A 24-hour Holter
with sinus rhythm

- Those who have
the ability to apply
breathing exercises
after training

12 weeks

Baseline

and 12-week

evaluation
with two-
channel
real-time

Holter device

at night

10-12 weeks

- PSG

- NYHA
- Pulse
- LVEF
-BP

- BMI

- EEG

- EOG

- EMG
-Sa0,

- Single channel
ECG

- Control=67
- ASV=65 (mean)

- PSG

- NYHA
classification

- Pulse
- LVEF
- proBNP
-Sa0,

- Specific Activity
Scale (Mets)

- QoL scale

- HOT=65.3

- Control=66.5
(mean)

- PSG

- Ambulatory
cardiorespiratory
device (Emblatta
Gold)

- ECHO
- 6BMWT
- NYHA
- BP

- BMI

23-87
64.5 (mean)

- Laboratory tests

- Significant improvement
in AHI/hr. (p<0.001),
obstructive AHI/hr.
(p=0.003) and central AHI/
hr. (p<0.001) in ASV group.

- Further improvement

in total sleep time (min.)
(p=0.259) and mean Sa0,
(%) (p=0.0031) in the ASV
group.

- The number of single,
multiple and double VEAs
in ASV group was less
(p>0.05).

- Decreased heart rate
(min) in the treatment
of ASV, but no significant
difference between the
groups (p>0.05)

- Significant improvement
in AHI (p<0.01), a
significant decrease in CAl
(p<0.05) in the HOT group.

- Significant improvement
in ODI (p<0.01), increase
in functional capacity
(p<0.01), further
improvement in LVEF
(p>0.05), greater reduction
in VEAs (p>0.05), further
improvement in NYHA
(p=0.02) in the HOT group

- Significant decrease

in global AHI in the SRE
group (p=0.043),

- Significant increase in
LVEF (p=0.03) and 6MWD
(p<0.001)

In the study, it
was stated that
ASR treatment
could be applied
in patients with
HFrEF and SRD. It
is recommended
to repeat the study
with larger patient
groups

- HOT has been
shown to improve
SRD, quality of

life, and cardiac
function in patients
with CHF and CSA.
The efficacy of
HOT on ventricular
arrhythmias

has not been
demonstrated.
Further studies
have been
proposed

- In stable systolic
CHF patients,

SRE was found to
reduce narrow
central apnea

and hypopnea in
SRD, improving
functional capacity
and systolic LVEF.
It is stated that the
SRE device can be
used successfully
as a home-based
rehabilitation tool
in CHF patients
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- 15 men
Sharafkhaneh - RCT - Medium- Pacemaker ,
. . E
etal. (21) TR P - severe OSA with ' implanted
0SA acemaker pacemaker applied 46 months
P 46 months ago before the
AP - Stable systolic HF ~ study
(LVEF <55%)
- RCT (sub-study)
- Disease training
program +
Suna et al. structured physical - PSQI
(20) exercise training 6MWT
0SA (n=54) - Mostly male B s
CSA - Self-management - A Fotal of 106 -
support program patients
(+52), which

includes disease
training program +
standard exercise
recommendations

- Resting heart rate
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- Atrial overdrive
pacemaker has
been shown to
reduce AHI safely.
- Although

atrial overdrive
pacemaker is not

- Decrease in AHI (7£7.9)
and total stimulation

74 (mean) 't'r‘gg;](g:—fm'g) with CPAP as effective as CPAP
in the treatment
- Improvement at of OSA, it may play
nocturnal Sa0, a therapeutic role
in patients with
systolic cardiac
dysfunction with
other treatment
modalities
- Significant improvement
in sleep disturbance
(p<0.01), sleep duration,  |n the second week
drowsiness during the of 12-week follow-
day, sleep efficiency up, heart failure
- Control=62 habit scores were not patients visited
_Intervention=61 significantly different in by the exercise
(mean) the intervention group. physiologist were

found to have
improved sleep
quality

- PSQI-Subjective sleep
quality and global scores
significantly improved in
the intervention group
(p<0.01)

CAl: Central apnea index, ASVmV: ASV mode set in minute ventilation, BMI: body mass index, EEG: electroencephalography, EOG: electrooculography, EMG: electromyography, VEA: ventricular
premature beats, proBNP: brain natriuretic peptide, GFR: glomerular filtration rate, UNE: norepinephrine amount in 24-hour urine, 6MWD: 6 minutes walking distance; CPET: cardiopulmonary
exercise test, MLHFQ: minnesota living with heart failure questionnaire, EQ-5D: euroQol group 5-dimension self-report questionnaire, GDS: geriatric depression scale, SRD: sleep respiratory

disorder

Effect of Adaptive Servo-ventilation Methods and Continuous Positive
Airway Pressure on Mortality

Two studies published in 2015 showed that there was no significant
difference between the ASV treatment group and the medical treatment
group in terms of quality of life or changes in HF symptoms (14), and
that ASV treatment increased the risk of death due to all reasons and
CV death (p<0.05) (14). In contrast to these studies, the ADVENT-HF
study showed that treatment with ASV in HFrEF patients improved
health-related quality of life and reduced morbidity and mortality (22)
(Tables 2, 3).

Discussion

One newly defined factor that is considered to contribute to morbidity
and mortality in CHF is SRD. Sleep respiratory disorder is usually defined
as OSA and CSA (23).

As a result of the polysomnographic examination, the presence of more
than 5 AHIs indicates the presence of OSA. For the diagnosis of OSA with
AHI, excessive daytime sleepiness and cardiac disorders are expected.
It has been shown that the risk of morbidity and mortality increases
especially when AHI is more than 20 (2).

Non-invasive mechanical ventilator devices used in the treatment of
PAP include CPAP, Auto CPAP (APAP), BIPAP, Auto BIPAP, BIPAP-ST (/Auto),

volume cycle ventilator (AVAPS/IVAPS), and Servo-Ventilator (/Auto). The
first treatment option for the treatment of SRD is CPAP. The aim of the
treatment of SRD is to ensure that the upper airway remains open during
sleep and to regulate ventilation and sleep quality (2). This method
has been shown to significantly improve symptoms such as snoring,
morning headaches and daytime sleepiness in many studies. It is stated
that BIPAP treatment should be considered for the treatment of CSA in
CHF patients to normalize AHI when it does not respond to adequate
CPAP, ASV and oxygen treatments. However, it is also emphasized that
ASV treatment is indicated for the treatment of CSA (23).

As a result of the evaluations made in this study, treatment interventions
for CHF patients with OSA and CSA included mostly CPAP (7-9,12,18) and
ASV (10-16,22), as well as BIPAP (8), overdrive pacing (21), oxygen therapy
with nasal cannula (6,19), slow breathing training (17) and exercise
training (20).

In these studies, the CPAP treatment for the treatment of CHF patients
with OSA was found to improve LVEF (7) and daytime sleepiness (7,8,18),
and ASV treatment was also found to improve AHI (10,11,16), reduce
obstructive events, improve respiratory distress (12) and quality of
life (22), increase oxygen saturation (11,16) and sleep time, reduce
ventricular premature stroke and mean heart rate (16) (Tables 2,3).

183



istanbul Med | 2019; 20(3): 176-87

Table 3. Treatment interventions for the treatment of sleep respiratory disorders

Author and Type of Sleep
Respiratory Disorder

Egea et al. (7)
(0SA)

Smith et al. (18) (OSA)

Khayat et al. (8) (OSA)

Bradley et al. (9) (CSA)

Hetzenecker et al. (13)
(OSA, CSA)

Lyons et al. (22) (OSA)

0’Connor et al. (10) (OSA)

Cowie et al. (14) (OSA)

Randerath et al. (12) (OSA,
CSA)

Kasai et al. (15) (CSA)

Arzt et al. (11)
(OSA, CSA)

184

CPAP

- LVEF (+)
- Sleepiness (+)

-QOL ()

- Functional capacity (-)
- Sleepiness (+)

-QOL ()

- CV markers (-)

Sleepiness (+)

- LVEF (+)

- Sympathetic nerve
activity (+)

- Nocturnal Sa0, (+)

- Mortality for all causes (-)

BIPAP

- LVEF (+)
-QOL(+)

- Functional
capacity (+)

- Blood pressure
(+)

- AHI/hour (-)

Sleep quality (+)

ASV

QOL (+)

Mortality for all causes (-)
Morbidity (-)

AHI (+)

CV symptom (-)
Functional capacity (-)
QoL ()

CV symptom (-)

CV mortality (-)

0SA (+)
CSA (+)
NT-proBNP (+)

NT-proBNP (+)

UNE (+)

Functional capacity ()
LV end-systolic diameters
()

NT-proBNP (+)

AHI / hour (+)

Mean Sa0, (+)

GFR (+)

LVEF ()

QOL ()

Symptom scores (-)

PM

Oxygen
Treatment

Slow
Respiratory
Exercise

Physical
Exercise
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Priefert et al. (16) (OSA, CSA)

Sharafkhaneh et al. (21)
(0SA)

Nokao et al. (19) (CSA)

Kawecha-Jaszcz et al. (17)
(OSA, CSA)

Suna et al. (20)
(OSA, CSA)

Uysal and Orucoglu. Interventions for Sleep Respiratory Disorders

AHI / hour (+)
Obstructive AHI / hour (+)
Central AHI / hour (+)
Sleep time (+)

Mean Sa0, (+)

VEA (+)

Mean heart rate (+)

AHI/hour
)
CSA (+)
QOL (+)
Functional
capacity (+)
VEA (+)
AHI / hour
)
LVEF (+)
0SA (+)
CSA (+)
Functional
capacity (+)

Systolic LVEF
()

Sleep
quality (+)

Improvement (+), No improvement: (-), OSA: Obstructive sleep apnea, CSA: central sleep apnea, LVEF: left ventricular ejection fraction, QOL: quality of life, Sa02: oxygen saturation,
AHI: Apnea-Hypopnea index, VPB: ventricular premature beats, UNE: norepinephrine in 24-hour urine, BNP: brain natriuretic peptide, PM: pacemaker

The American College of Cardiology/American Heart Association 2013
guide states that CPAP may be useful for improving functional status
and increasing LVEF in HF patients with sleep apnea (Evidence B) (24).
Similarly, HF Society of America (2010) guideline also recommends the
use of CPAP therapy in HF patients with a diagnosis of PSG-documented
OSA to improve daily functional capacity and quality of life (25). The
treatment of OSA with CPAP showed decrease in sympathetic flow and
BP during sleep. The results of studies describing the effect of long-term
CPAP treatment on BP in patients with OSA are not very impressive.
Most studies have reported a reduction in systolic or diastolic pressure
between 2-10 mmHg after several weeks of CPAP treatment. These
studies have shown that the effect of CPAP treatment on BP in patients
with OSA is modest and variable (26).

In patients with HF, CSA appears as CSR, a periodic respiration resulting
in a long apnea or hypopnea. CSA, which is quite common in HF, is
seen in 30-50% of patients. CPAP treatment aimed at normalizing AHI is
shown as the first treatment to be considered for CHF patients (23). CPAP
treatment intervention for the treatment of HF patients with CSA has
been found to improve nocturnal oxygenation, LVEF, sympathetic nerve
activity and functional capacity (9), however, in the same patient group,
ASV treatment has been found to decrease plasma proBNP (12,15),
the amount of norepinephrine in 24-hour urine (UNE), left ventricular
end systolic diameter (15), in central AHI and to increase functional

capacity (16). Improvement in LVEF is associated with improvement in
plasma BNP levels (Table 2,3) (27). For this reason, BNP levels were also
examined in the studies in which ASV and CPAP treatments were used.
In contrast, Hastings et al. (27) found no change in BNP levels in ASV-
treated patients compared to the control group.

Adaptive servo-ventilators work primarily with the BIPAP principle. ASV
is indicated in the presence of CSR on PSG in patients with predominant
congestive HF (EF <40%) (2). However, it has been reported that ASV
treatment is indicated for normalizing AHI and for the treatment of
CSA syndrome associated with CHF (23). In a non-randomized study, 11
patients were treated with ASV in addition to medical treatment for 6
months, and only medical treatment was applied to the comparison
group. At the end of 6 months, AHI hourly event decreased significantly
compared to the baseline (p=0.001) and there was also a significant
improvement in sleep efficiency (p=0.01), LVEF (p=0.04), daytime
sleepiness (p=0.001) and quality of life (p=0.005) in the ASV group (28).

BIPAP is not the first treatment option in patients with OSA, but it is
stated that it can be the first choice in non-invasive methods in patients
with hypoxemia-hypoventilation syndromes who can not tolerate CPAP
treatment and who are not able to exhale against high pressure (2). As
a result of the evaluations, only one study has applied BIPAP therapy in
CHF patients with OSA and improvement was observed in LVEF, quality
of life and functional capacity (8).
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American Academy of Sleep Medicine (2011) states that administered
oxygen therapy at night is indicated for the treatment of CSA in patients
with CHF (29). In patients with HF, additional nocturnal oxygen therapy
is administered through nasal cannula for the treatment of CSA. Data
from some small-sample, short-term studies suggest that oxygen
therapy with nasal cannula improves AHI, exercise capacity and LVEF,
and decreases BNP level and sympathetic nervous system activity
(23). In a small sample study with CHF patients with CSA (LVEF <45%,
mean age 65 years, AHI >5/hour), oxygen therapy at night was shown
to improve exercise capacity, cardiac function, and cardiac sympathetic
nerve activity (30). In the light of the findings of our study, two studies
in the literature (6,19) reported that oxygen therapy for the treatment of
CHF patients with CSA improved SRD (6,19), LVEF (19) and had a positive
effect on ventricular arrhythmias (19). One of the studies showed that
oxygen therapy improved quality of life and functional capacity (17),
but the other study (6) did not achieve the same effect (Table 2). When
the literature is examined, it has been shown that night oxygen therapy
through nasal cannula have no positive effect on daytime sleepiness,
sleep quality, quality of life or cognitive functions. Unlike CPAP and ASV,
nighttime oxygen therapy was found not effective in eliminating upper
airway obstruction, which may be accompanied by central apneas. In
the light of these findings, it is stated that oxygen therapy can be used
only if pressure-assisted treatments are ineffective or patients cannot
tolerate these treatments (23,31-33).

Inthe literature, it has been hypothesized that atrial overdrive pacemaker
therapy can increase cardiac filling and decrease pulmonary obstruction
by increasing the heart rate, thus reduce or prevent CSA formation. In
some small sample studies, atrial overdrive pacemaker therapy has been
shown to reduce the number of CSA attacks, improve oxygen saturation,
and reduce stimulation in HF patients (23,34,35). In another study, it
was reported that atrial overdrive pacemaker treatment in CSA did not
provide any improvement (36). In this study, it was determined that
atrial overdrive pacemaker treatment in CHF patients with OSA provided
significant reduction in AHI in a single RCT (Table 2) (21).

Conclusion

Sleep disorder is a common problem in HF patients. In the studies
performed within the systematic review, the effectiveness of medical
treatments and interventions for sleep disturbance in HF patients were
evaluated. When the efficacy of the interventions was examined, it
was observed that the addition of CPAP to medical therapy improved
CSA and nocturnal oxygenation and increased 6MWD. The use of CPAP
improved daytime sleepiness and LVEF with regular use in HF patients
with OSA, but no effect on quality of life was observed. ASV treatment
added to medical therapy also improved CSA and OSA with regular use.
ASV alone was effective in reducing respiratory distress and sleep apnea,
and it reduced AHI, improved LVEF, and reduced ventricular pulse. The
use of ASV increased 6MWD compared to CPAP. When CPAP and BIPAP
were evaluated, CPAP was effective in improving sleep quality and
quality of life, while BIPAP was more effective in improving quality of
life, functional capacity and BP. In addition to these interventions, the
physical exercise program has been shown to be effective in improving
sleep quality.
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ABSTRACT 0z

Introduction: F-18 radioisotope has higher photon energy Amag: Niikleer tipta pozitron emisyon tomografi/bilgisayarli
when compared with other radioisotopes that are preferred —tomografi (PET/BT) goruntileme yonteminde kullanilan F-18
in conventional imaging procedures in nuclear medicine. The ~ radyoizotopu konvansiyonel niikleer tipta taniamaciyla kullanilan
aim of this study was to measure external radiation dose rate diger radymzotopliara gore daha ylksek foton enerjisine sahiptir.
from patients injected with F-18 fluorodeoxyglucose (FDG) Calismamizda rutin uygulamada yaygin olarak kullanilan F-18

. . . . fluorodeoksiglukoz (FDG), PET/BT c¢ekimi icin kullanilan F-18
and. o dete.rm'me appropriate discharge time after F-18 FDG FDG radyoizotopunun enjeksiyonundan sonra hastadan cevreye
positron emission tomography/computed tomography (PET/CT)  salinan radyasyonun doz hizinin 6lciilmesi ve cevresel radyasyon

procedure. maruziyetinin degerlendirilmesi amaglanmistir.
Methods: Our study included 29 (M/F=9/20) patients who were  Yontemler: Calismamiza, Niikleer Tip PET/BT tinitesine basvuran
referred to nuclear medicine department for F-18 FDG PET/CT  toplam 29 (E/K=9/20) hasta dahil edilmistir. Hastalara intravenoz
imaging. Dose rates were measured at a distance of 0, 0.5, 1, (V) olarak F-18 FDG enjekte edildikten hemen sonra, cekim
1.5 and 2 m from patients via Geiger-Miller probe at 3 different ~ Oncesi ve taburcu edilmeden 6nce 0 m, 0,5m, Tm, 1,5mve 2 m
time points: 1) Just after the intravenous injection of F-18 FDG, mesafeden“toAr.aks duzeyinden Ge|ger-Mu.I|er”sa}A/ac!A kullanilarak
2) before PET/CT imaging and 3) just before discharge of patients sl e slgliler) yeialnsit e by @il orta_lama
S X ve standart sapma degerleri hesaplanmis, ayrica olgimler
from PET/CT dgpartment. Statistical analysis was performed to  313qnda istatistiksel olarak anlamli farklilik olup olmadig
evaluate the differences between measurements. degerlendirilmistir.
Results: Patients were injected 29162 megabecquerel (MBg)  Bulgular: Hastalara IV yol ile 291+62 megabecquerel (MBq)
(range: 226-440 MBq) F-18 FDG via IV route. The patients stayed  (Aralik: 226-440 MBq) radyoaktif madde enjekte edilmis ve
in nuclear medicine department for 70.3+13.8 min (range:  nikleer tip kliniginde enjeksiyon sonrasi 70,3+13,8 dk (Aralik: 53
53 min-100 min) after injection of F-18 FDG. Radiation dose dk-100 dk) beklemistir. Bir m mesafeden alinan radyasyon doz
velocity measurements taken at a distance of 1 meter were hizi olgumle‘rl, radyoaktif madde enjeksiyonu sonrasi 39,7+11,9
39.7£11.9 uSv/h just after the injection, 21.1£4.5 uSv/h before uSv/sa, cekim esnasinda 21,1+4,5 uSv/sa, taburcu aninda

S : . 14,3+2,9 uSv/sa olarak hesaplanmistir.
PET/CT examination and 14.3+2.9 uSv/h just before discharge. g / p 7 .
Sonug: F-18'in foton enerjisi 511 kilo elektron volt olmasina

Conclusion: Although F-18 has high photon energy, its half-  argin nispeten kisa yan omiirlii olmasindan dolayi F-18 FDG
life is relatively short and this makes F-18 FDG an ideal tani amac ile kullanilabilen ideal bir radyofarmasctiktir. PET/
radiopharmaceutical for PET/CT imaging. When the PET/CT scan BT ¢ekimi sonlandiginda hastalarin 1 m mesafedeki doz hizi
is terminated, the dose rate measurements of the patients at  ol¢timlerinin, Turkiye Atom Enerjisi Kurumu mevzuatlari da
a distance of 1 m are appropriate for discharge according to 80z ontinde bulunduruldugunda, cevresel radyasyon givenligi
Turkish Atomic Energy Authority regulations. Therefore, patients ~ 2¢isindan bir tehlike arz etmedigi gosterilmistir. Bu nedenle
can be safely discharged by explaining the necessary radiation hastalar F-18 FDG PET/BT gortintiilemesi tamamlandiktan sonra

Sfety measures after completng F18 FDG PETICT imaging.  Scick, (advasyon, givenlik onlemler anlatlarakgiverli bir

Keywords: F-18 FDG, PET/CT, radiation safety, dose rate Anahtar Kelimeler: F-18 FDG, PET/BT, radyasyon giivenligi, doz
hizi
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Introduction

18-Fluorodeoxyglucose (FDG) positron emission tomography/computed
tomography (PET/ CT) is a non-invasive imaging method that has been
widely used in nuclear medicine centers for many years with indications
such as staging of various cancers, treatment response evaluation, re-
staging, radiotherapy planning, investigating the cause of unknown
fever, differential diagnosis of dementia, investigation of epileptic focus,
and infection imaging (1-4).

F-18 is a cyclotron product radioisotope. It emits positron and has a
short physical half-life [(109.7 minute (min.)] (5). Although it has a
short half-life, it has a significantly higher photon energy compared
to the most commonly used technetium-99m in conventional nuclear
medicine (140 keV and 511 keV, respectively). The most commonly used
F-18 labeled metabolic product in daily life is FDG. FDG is a glucose
analogue, and is taken into the cell through glucose transporters and
is added to the glycolytic pathway. FDG accumulation in the tissues
is observed proportional to the glucose utilization of the cells. Since
intravenously administered F-18 FDG is excreted through the urinary
tract, patients’ micturition before PET/CT scan in order to reduce bladder
activity is of great importance (5).

The minimum F-18 FDG activity required for PET/CT scan depends on
the patient’s age, body mass index, PET/CT device used and the scanning
protocol (5). In this process, it is necessary to keep in mind the principles
of the lowest possible dose (As low as reasonably achievable) for both
patients and health workers (6-8).

The effective dose exposure of patients and those around them during
diagnostic tests in nuclear medicine has been reported in national and
international studies (9). In our country, according to the Turkish Atomic
Energy Authority (TAEK) Law (No 2690), TAEK department of radiation
health and safety implements the tasks, given by this law, concerning
the services related to licensing, determination of the regulations and
principles, and safe use of ionizing radiation and radioactive substances
(10). The exemption limits of various radioisotopes used by TAEK in
nuclear medicine are listed in annex-1 of the radiation safety regulation
and it is reported as 106 Bq for F-18 (11). However, in the radiation
safety regulation-annex-4, maximum reference levels per test for
radionuclides and adult patients do not include any reference value for
F-18-bound radioisotopes in the list (12). In this case, it is obvious that
the evaluation of the external dose rate during discharge is important
in order to ensure the radiation safety of the employees, patients and
caregivers.

The aim of this study was to measure external radiation dose rate from
patients injected with F-18 FDG and to determine appropriate discharge
time after PET/CT scan.

Methods

Patient Population

This prospective study was approved by the local ethics committee
(istanbul Sisli Hamidiye Etfal Training and Research Hospital, Clinical
Research Ethics Committee (decision no: 2017-1506). Patients over 18
years of age who were randomly selected among the patients who

Yilmaz Giines et al. External Radiation Safety of F-18 FDG-PET/CT

applied to the nuclear medicine clinic for whole-body F-18 FDG PET/
(T scan with various indications for 5 days consecutively were included
in the study. Patients under 18 years of age, patients with known renal
insufficiency, patients with problems with urinary system (patients
with urinary catheter, patients with urinary output problems, etc.) and
patients with Eastern Cooperative Oncology Group performance score >3
were not included in the study. A total of 29 patients (20 female, 9 male;
59.4 years+12.4 years) who met the inclusion criteria and accepted to
participate were included in the study and informed consent forms were
obtained. Patients were trained for radiation safety prior to scanning in
accordance with the TAEK radiation safety regulations and annex-6, and
things to do during and after scanning were described verbally in detail
and given as texts (13).

Study Design, Data Collection and External Dose Rate Measurement

For F-18 FDG PET/CT scan, blood glucose levels of patients were measured
following 4-6 hours of fasting. Patients with fasting glucose levels <200
mg/dL were injected intravenously with 291+62 MBq (range: 226-440
MBq) F-18 FDG according to the European Nuclear Medicine Association
FDG PET/CT guideline version 2 recommendations (5). After the injection,
the patients consumed an average of 1 liters of water.

Dose rate measurements were performed by Geiger-Miiller (GM) probe
(Eberline ESP-2, NM, USA) calibrated by Secondary Standard Dosimeter
Laboratory of istanbul Cekmece Nuclear Research and Training Center.
The accuracy of the GM probe has been reported to be within £3% range
(14). Using this detector, external dose rate measurements were made
at three different times from 0, 0.5, 1, 1.5 and 2 m distance from the
central part of the thorax for a total of 15 times for each patient. The first
measurements were taken immediately after the F-18 FDG injection, the
second measurements were taken just before the scan after micturition
and the third measurements were taken after PET/CT scan just before
leaving the nuclear medicine clinic after micturition.

Patients were kept in private rooms with bulletproof insulations in the
department until discharge. Patients’” height, weight, injection and scan
hours, measurement hours and results were recorded.

Statistical Analysis

The mean and standard deviation values of age, body weight, height,
length of stay in the nuclear medicine clinic after injection, and external
dose rates were calculated. The statistical significance of the differences
between dose rate measurements was evaluated by Student’s t-test.
P<0.05 was considered statistically significant.

Results

The age of the patients included in the study was 59.4+12.4 years (range:
41-81 years). Mean body weight was 72.8+18.5 kg (range: 50-120 kg) and
height was 161.83£8.34 cm (range: 150-180 cm). The mean length of
stay in the nuclear medicine department from the moment of F-18 FDG
injection until discharge was 70.3+13.8 min (range: 53-100 min).

Mean dose rates calculated from measurements taken with GM counter
at0,0.5,1, 1.5and 2 m distance from the thorax level immediately after
the injection, immediately before scanning after micturition and before
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Table 1. Dose rate measurements

Dose rate Immediately Immediately BFfOTE
measuring after the before scanning  discharge
distance (meters) injection (uSv/h)  (uSv/h) (uSv/h)

0 718.31+£186.33 222.031£59.47 148.61+43.73
0.5 117.97+44.02 49.31+£14.49 33.681+9.14

1 39.66+11.91 21.07+4.49 14.2812.94
1.5 18.45+4.95 11.10£2.23 8.04%1.79

2 12.10£2.95 6.62+1.89 4.25+1.65
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discharge after micturition were given in Table 1. Also, Figure 1 shows
the dose rate measurements from 0 m, 1 m and 2 m distances versus
time, and Figure 2 shows the relation between distance and mean dose
rates during discharge.

A significant difference was found between the dose rates at 0, 1 and 2
m distance (p<0.001). A significant difference was found between the
dose rates at different times in the measurements taken at the same
distance (p<0.001). Although there is no data by TAEK regarding external
dose rates of F-18-bound radiopharmaceuticals during discharge, the
discharge limit for 1-131 was determined as safety limit dose rate <30
uSv/h in annex-5 of the Radiation Safety Regulation (15). All patients
included in our study were able to be discharged with safe dose rate
with an external dose rate of 14.3+£2.9 uSv/h (range: 8-21 uSv/h) at a
distance of 1 meter at the end of scanning.

Discussion

In our country, patients receiving radionuclide treatment according to
TAEK regulations are kept in private single rooms with isolation until the
dose rate level is reduced to <30 pSv/h. The external dose rate limits
during discharge are <50 pSv/h in the United States and <20 uSv/h
in European Union countries (16,17). Although defined values have
been determined for radionuclide treatments, it has been shown that
discharge rate limits are rapidly achieved in our country and European
Union countries in nuclear medicine during the time for PET-BT scanning
regarding the short half-life of the F-18 isotope, relatively low level of
radioactivity compared to treatment and biological elimination of F-18
isotope used for diagnosis in our study, but with a high photon energy.

International (International Commission on Radiological Protection)
and national (TAEK) radiation protection institutions have reported an
annual acceptable radiation (internal and/or external) exposure dose
for individuals in the community as 1 mSv (18,19). In addition, in the
manual published by TAEK, it has been described that dose limits above
this level are acceptable in adults who are knowingly and intentionally
near the patients who had radioactive substance for diagnostic or
therapeutic purposes. The effective dose in caregivers or those who
come for a patient visit has been reported not to exceed 5 mSv during
diagnosis and treatment. In addition, it has also been explained that
patient-induced dose exposure should not exceed 1 mSv for pregnant
women and children (9).

In our study, although the external dose limits of patients during
discharge are well below the criteria determined in accordance with
the legal regulations, it is necessary to prevent unnecessary radiation
exposure of the people and the society around the patient who
underwent radioactive material and became a source of radiation
for a certain period of time (9). This is also important for the hospital
staff working in the services of the patients as well as staff working in
the nuclear medicine clinics. It has been reported that if the patient
transfers are performed with the same personnel, the personnel will be
exposed to 0.1 mSv/month radiation because the distance between the
staff in charge of transporting the inpatients to the relevant services and
the patient is very low (9). In another study, it was suggested that the
hospital staff accompanying the patient or the patient’s relative should



accompany the patients by at least 0.5 m distance if possible, within
2 hours of F-18 FDG injection (20). In addition, the highest exposure
dose of the nurse working in the intensive care unit was reported to be
due to myocardial perfusion scintigraphy studies or positron emission
imaging studies (21). The exposure dose of the personnel working
outside the nuclear medicine clinic is related to the time taken for
the patient to reach the relevant service after radionuclide injection.
Although radionuclide agents and application doses vary with the doses
administered, the time spent in delivering the patients from the nuclear
medicine department to the service will decrease the external dose rates
and decrease the exposure of the personnel (21-23). In a study by Cronin
et al. (23), it was shown that there was no need for severe limitations
for inpatients who had undergone F-18 FDG PET imaging and who
remained in the nuclear medicine unit for 2 hours after injection. Care
should be taken not to establish close contact only with children and
pregnant women for at least 6 hours after injection (20).

In studies conducted, it was shown that the radiation technicians
working in the nuclear medicine clinic were below the 20 mSv/year
dose limits (24). It was claimed that approximately 60% of this exposures
was due to contact with radioactive material and about 40% was due
to close contact with the patients (24). In this case, the radiation safety
personnel as we have shown in our study can reduce the radiation
dose to a significant extent by paying attention to distance between the
patient injected with a radioactive substance during his/her stay in the
clinic and by keeping the contact with radioactive material as short as
possible (20,25,26).

The minimum F-18 FDG activity required for PET-CT scan depends on the
device used and the patient’s body weight (27,28). On the other hand, the
maximum dose that can be applied has been reported in some countries
(5). However, maximum normal activity level for F-18 radioisotope are
not specified in annex-4 of TAEK Radiation Safety Regulation, in which
the maximum normal activity levels of radioisotopes used for diagnostic
methods in nuclear medicine in our country. In our daily practice, as
stated in our study, we inject F-18 FDG and discharge our patients
according to European Association of Nuclear Medicine guideline and
International Commission on Radiological Protection recommendations
(5,18,29-31).

In addition, it is very important that patients are hydrated and
micturition is achieved before and after F-18 FDG PET/CT. Bladder is
the organ that receives the most radiation dose in the F-18 FDG PET
procedure. Prompting patients to drink water during F-18 FDG injection
until after scanning reduces bladder radiation dose and thus external
dose rate levels (26).

Conclusion

According to the results of this study, despite having a physical half
life of 109.8 min., it was determined that more than half of the F-18
radioactive material was discarded after about 60 minutes through
biological elimination, hydration and micturition. Since external
dose rate at a distance of 1 m from the patient does not pose a risk
for environmental radiation safety after F-18 FDG PET/CT procedure, it
is concluded that patients can be safely discharged by explaining the
necessary radiation safety measures immediately after the examination.
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ABSTRACT

0z

Introduction: Decompressive craniectomy (DC) is commonly
used as the treatment for refractory intracranial hypertension.
The indications for cranioplasty after DC are cosmetic repair
and, mainly, restoration of cerebral protection. Unexpected
improvement in patient’s neurological status has been observed
among patients that underwent cranioplasty. This study was
conducted to determine the impact of cranioplasty on cerebral
metabolism and its correlation with clinical outcome.

Methods: Twelve patients who underwent DC for various
reasons underwent positron emission tomography/computed
tomography (PET/CT) with F-18 labeled fluorodeoxyglucose
(FDG) before and after cranioplasty.

Results: There were 11 (92%) male patients and 1 (8%) female
patient in the study. The mean age was 46.8+14.1 years.
The most common indication was trauma (58%), while the
most frequently affected side was right (67%). The cerebral
metabolism evaluated by FDG-PET/CT was found to be
significantly decreased in the hemisphere ipsilateral to the
trauma compared with the contralateral hemisphere (3.87 vs
2.72, p=0.012). All patients showed improvement in one or
more anatomic areas with cranioplasty (median: 6, minimum:
3, maximum: 8). Cranioplasty did not cause a significant change
in FDG uptake in both hemispheres (ipsilateral p=0.814,
contralateral p=0.308). Nevertheless, a general improvement
and decrease in symptoms were observed in all patients before
and after cranioplasty.

Conclusion: Though we are unable to demonstrate a
significant increase in the cerebral metabolism, cranioplasty
was observed to have a therapeutic role in terms of clinical
outcome improvement.

Keywords: Cerebral metabolism, cranioplasty, decompressive
craniectomy

Amag: Dekompresif kraniyektomi (DK), direncli intrakraniyal
hipertansiyon tedavisinde siklikla kullanilmaktadir. DK sonrasi
kraniyoplasti endikasyonlari kozmetiktir ve temel olarak
serebral dokunun korunmasi amaclanir. Kraniyoplasti yapilan
hastalarda, hastalarin norolojik durumunda beklenmedik
iyilesmeler gozlenmistir. Bu calisma, kraniyoplastinin beyin
metabolizmasina olan etkisini ve bunun klinik sonuc ile
korelasyonunu belirlemek icin yapildi.

Yontemler: Klinigimizde cesitli sebepler ile DK yapilan on
iki hastaya kraniyoplasti oncesi ve sonrasi 18-F isaretli
florodeoksiglukoz (FDG) ile pozitron emisyon tomografisi/
bilgisayarli tomografi (PET/BT) cekimi yapildi.

Bulgular: Calismada 11 (%92) erkek ve 1 (%8) kadin hasta
vardi. Ortalama yas 46,8+14,1 yildi. En sik endikasyon travma
(%58) iken, en sik etkilenen taraf sag (%67) idi. FDG-PET/BT
ile degerlendirilen serebral metabolizmanin, travma ile ayni
taraftaki hemisferde karsi taraf hemisfer ile karsilastirildiginda
anlamh olarak azalmis oldugu saptandi (3,87 vs 2,72,
p=0,012). Tum hastalarda kraniyoplasti ile 1 veya daha fazla
anatomik bolgede diizelme gozlendi (medyan: 6, minimum: 3,
maksimum: 8). Kraniyoplasti her iki hemisferde FDG aliminda
anlamli bir degisiklige sebep olmamistir (ipsilateral p=0,814,
kontralateral p=0,308). Buna ragmen, hastalarin kraniyoplasti
oncesi ve sonrasi norolojik durumlari arasinda tiim hastalarda
genel bir iyilesme ve semptomlarda azalma tespit edildi.

Sonug¢:  Serebral metabolizmada belirgin  bir artis
gosteremesekte, kraniyoplastinin klinik sonuglarda iyilesme
agisindan terapotik bir rolt oldugu gozlendi.

Anahtar Kelimeler: Serebral metabolizma, kraniyoplasti,
dekompresif kraniyektomi
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Introduction

Brain edema may develop after traumatic brain injury (TBI), ischemic
stroke, and many other conditions affecting the brain (1,2). Increased
brain edema leads to increased intracranial pressure, due to the fact
that the skull is stiff and does not have the possibility of expansion,
which leads to a decrease in cerebral perfusion pressure, cerebral blood
flow and oxygenation. These effects can lead to brain herniation and
death if not treated.

Decompressive craniectomy (DC), which is the removal of a part of
the skull, is a treatment option to prevent tissue damage due to
brain edema. It was described by Kocher in 1901 and Harvey Cushing
reported a reduction in surgical mortality from 50% to 15% with DC in
1908 (3). Despite the reduced morbidity and mortality associated with
this surgical technique, early and late onset complications can be seen
in many patients (4-7). Patients with large skull defects are at risk for
trephine syndrome (TS), characterized by headache, dizziness, behavior
and mood changes, seizures, fatigue, motor deficits and language
disorders (8,9).

Following DC, cranioplasty was previously considered to be useful in
terms of protection and cosmetic. However, unexpected improvements
were observed in the neurological status of patients in many centers
(10-12). Although the mechanism of action of cranioplasty is not
known, it is thought to neutralize the possible pathophysiological
mechanisms (abnormal brain pulsatility, changes in cerebrospinal
fluid (CSF) and venous drainage dynamics, changes in blood flow and
metabolism) by normalizing atmospheric pressure (13). Good results are
thought to be due to improved collateral circulation, decreased tissue
edema, oxygenation in damaged tissues and improvement in energy
metabolism (10,14,15).

This prospective study was designed to investigate the effect of
cranioplasty on cerebral metabolism using positron emission
tomography/computed tomography (PET/CT) with F-18 labeled
fluorodeoxyglucose (FDG) as an indication of functional recovery.

Methods

This prospective observational study was performed by istanbul
Health Research and Application Center, University of Health Sciences,
Department of Neurosurgery and Department of Nuclear Medicine.
Following approval of the ethics committee of our hospital (decision
number: 826, decision date: 02.09.2016), 13 patients who underwent DC
and who were admitted to our clinic for cranioplasty between January
2016 and February 2017 were included in this study. Patients were
included in the study after signing informed consent form. Of the 13
patients, one patient was excluded from the study due to missing follow-
up. Routine CT scans were performed preoperatively and postoperatively
in all patients.

Positron Emission Tomography/Computed Tomography Imaging
Protocol

PET/CT imaging of the patients included in the study was performed
by Biograph mCT 20 Excel LSO FDG-PET/CT scanner (Siemens Molecular
Imaging, Hoffmann Estates, IL, USA). After at least six hours of fasting,

194

3.7-5.2 MBq/kg F-18 FDG was administered intravenously when the
serum glucose level was below 140 mg/dL. The cranial region was
visualized 50-70 minutes after injection.

CT imaging for PET/CT imaging was performed by a 20-slice multi-
detector CT scanner with 80-140 kV, 20-666 mAs (It is determined
automatically according to the patient and the region examined by the
manufacturer’s software (CareDose 4D) with personalized automatic
exposure control system), 0.8 pitch and 512x512 matrix. CT scan was
performed in a craniocaudal direction with a cross-sectional thickness of
5 mm and a rotation time of 0.5 sec, followed by a PET scan of 1.5-min
acquisition time per bed position. PET parameters were as follows: PET
crystal material: LSO, crystal size: 4x4x20 mm, crystal number: 24.336,
crystal ring number: 39, ring diameter: 84.2 c¢m, resolution: 4.2 mm,
gantry opening: 70 and 78 cm, detector pixelar transverse field of view
(FOV): 70 cm, and axial FOV: 16.2 cm. Ultra HD images were obtained
using the time of flight + True X algorithm for reconstruction.

Evaluation of Positron Emission

Tomography Images

Tomography/Computed

The images of all patients were evaluated together by two nuclear
medicine experts who had 3 and 5 years experience in the field of PET/CT.
The images were analyzed at Syngo.via Workstation (SyngoMI, Siemens).
In addition to visual evaluation, PET axial section images were evaluated
using a three-dimensional stereotactic surface projection software
(3D-SSP; 3D Stereotactic Surface Projection) or NEUROSTAT (University
of Utah, Department of Radiology and Imaging Sciences, Salt Lake City,
UT, USA) software. This program resizes the brain images of the patient
according to a standard template and makes a rotation correction, and
compares voxel counts in each image unit placed according to Talairach
coordinates with a normal database of suitable age (19-30, 31-54, 55-
91 age ranges). It then provides the regional deviations in the patient
(z-score) as standard deviation (SD) and reflects on the brain template
in 8 different projections (right lateral, left lateral, superior, inferior,
anterior, posterior, right medial, left medial) by converting values to
numerical and color scale. FDG-PET/CT images before and after surgery
were re-evaluated with the NEUROSTAT program, and SD (z-score) values
were obtained by comparing the data of the patients with the normal
means of their age group.

Statistical Analysis

Mean, SD, median, minimum, maximum, frequency and ratio values
were used in descriptive statistics of the data. Kolmogorov-Smirnov
test was used to analyze the normal distribution. ANOVA (Tukey test),
independent sample t test, Kruskal-Wallis, Mann-Whitney-U test were
used to analyze the quantitative independent data. Wilcoxon test was
used to analyze the dependent quantitative data. SPSS 22.0 for Windows
10 (IBM Corporation Armonk, NY, USA) was used in the analysis.

Results

The differences between demographics, surgical characteristics
and clinical symptoms of patients before and after cranioplasty are
presented in Table 1. There were 11 (92%) male patients and one (8%)
female patient. The mean age was 46.8£14.1 years. The most common



indication was trauma (58%), while the most frequently affected side
was right (67%). The median time between craniectomy and cranioplasty
was 16 weeks (range 6-936 weeks). Autologous bone graft was placed
in 10 patients and synthetic bone graft was used in two patients. The
differences between the neurological status of the patients before and
after cranioplasty were done by routine clinical evaluation, not by
specific tests, and overall functional and cognitive improvement was
observed in all patients after cranioplasty.

The cerebral metabolism assessed by FDG-PET/CT was found to
be significantly decreased in the hemisphere ipsilateral to trauma

Table 1. Demographic and surgical characteristics

Patient  Age (years) Gender Indications Side
1 61 Male Hemorrhagic stroke Left
2 54 Male Trauma Right
3 22 Male Trauma Left
4 65 Male Hemorrhagic stroke Right
5 53 Male Trauma Right
6 61 Male Hemorrhagic stroke Right
7 44 Male Trauma Left
8 46 Male Trauma Right
9 35 Male Hemorrhagic stroke Right
10 23 Male Trauma Right
11 52 Female Hemorrhagic stroke Right
12 46 Male Trauma Left

Figure 1. Axial, coronal and sagittal computed tomography and positron
emission tomography images showing hypometabolism in the left
parietotemporal cortex and basal ganglia compared to right in a 46-year-
old male patient before cranioplasty
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compared to the contralateral hemisphere (3.87 vs 2.72, p=0.012)
(Figure 1). Improvement was observed in one or more regions with
cranioplasty in all patients (median: 6, minimum: 3, maximum: 8). The
most significant improvement was seen in the right parietal (n=8), right
caudate (n=8) and left caudate (n=8) regions (Figure 2). Cranioplasty
did not cause a significant change in FDG uptake in both hemispheres
(ipsilateral p=0.814, contralateral p=0.308). There were no statistically
significant differences between the values of other regions before and
after cranioplasty. In spite of this, a general improvement and decrease
in symptoms were observed in all patients.

Cranioplasty

Timing material Pre-op/Post-op neurological condition
Improvement in headache, tinnitus, dizziness
2L AU with head movements, speech difficulties
16 wk. Autograft Significant improvement in left leg function
18 yrs. Syticiie Progressive {mprovement in both cognitive and
motor functions
8 wk. Autograft Improvement in headache and irritability
60 wk. Synthetic A partial improvement in left hemiparesis
Improvement in severe depressive mood with
ChLs A anhedonia, irritability and sleep changes
28 wk. Autograft Improvement in functional use of right hand
12 wk. Autograft Improvement in speech difficulties
Spastic left hemiparesis, but can walk without
48 wk. Autograft help and simple movements in the left upper
extremity
Significant improvement in balance, and place
12 wk. Autograft and time orientation, becoming independent in
some daily activities
16 wk. st Improvgment of muscle strength in the left lower
extremity
Better performance in memory tasks,
16 wk. Autograft improvement in hand skills in the right upper

extremity

Figure 2. A significant improvement in the metabolism in the left
parietotemporal cortex and basal ganglia observed in post-cranioplasty 3
month computed tomography and positron emission tomography scan of
the patient mentioned in Figure 1
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Discussion

DC has been widely used for the treatment of intracranial hypertension
resistant to drug therapy and has succeeded in effectively reducing
intracranial hypertension in 85% of such patients. Good clinical results
were obtained in 40% of patients in the long term (16). In the past,
the majority of patients after DC underwent cranioplasty for cosmetic
or protective reasons, and studies have shown that cranioplasty has
a positive effect on normal CSF and blood flow dynamics. A number
of studies, the oldest being in 1977, have been published reporting
improved clinical status after cranioplasty (10,17,18). In our prospective
study, we aimed to evaluate clinical outcome and cerebral metabolism
after cranioplasty. Unlike other studies, hemorrhagic stroke patients
were included in our study in addition to TBI and we aimed to show the
positive effect of cranioplasty in these patients.

After DC, a sunken skin is observed above the bone defect and various
neurological symptoms, such as neurological deficit, headache, dizziness,
fatigue, and psychiatric changes, have been attributed to this condition,
namely TS or Sinking Skin Flap Syndrome (8,19). The pathophysiology
of this syndrome has been suggested to include many factors such
as cerebral blood flow, CSF and atmospheric pressure (18,20). Among
these factors, it has been reported that atmospheric pressure causes
compression and cortical tissue damage on the unprotected brain tissue
in the bone defect area as a main factor, leading neurological deficits,
and that neurological improvement is achieved with the disappearance
of this condition after cranioplasty (20). In a study by Segal et al. (11), it
was claimed that atmospheric pressure changed cerebral hemodynamics
and inhibited cerebral blood flow, and cerebral perfusion increase after
cranioplasty was shown in subsequent studies (10,17,21-23).

Imaging with cranial F-18 FDG-PET/CT is useful in evaluating regional
cerebral metabolism. Following brain damage, glucose metabolism is
affected as a result of ionic alterations and neurochemical cascades.
F-18-FDG-6-Phosphatase is a good marker for the in vivo distribution
of glucose uptake by cells. FDG-PET/CT was evaluated in previous
studies in both TBI (24,25) and stroke (26,27) patients, and correlations
between cognitive and behavioral disorders and decreased cortical
metabolism were demonstrated. In our patients, it was found that
glucose metabolism was significantly decreased in the hemisphere
ipsilateral to trauma compared to the contralateral hemisphere. An
increase in glucose metabolism after cranioplasty was seen in one
or more regions, but unlike other studies, no statistically significant
differences were found between the values. However, similar to other
studies, neurological improvement of varying degree was observed in
all patients after cranioplasty. The discrepancy between the change in
glucose metabolism over time and the neurological improvement in our
study may be explained by the fact that our patient group is composed of
patients of different ages, patients having different injury mechanisms
and severities, different timing of cranioplasty, different cranioplasty
materials and PET timing. The reason for this is the time and resource
limitation of patient selection in our study. In addition, independent
of our patient group, use of drugs that suppress brain metabolism and
neurological recovery such as benzodiazepines and anticonvulsants
(28,29) and transient hyperglycemia attacks (30) which can be seen in all
patients with brain damage may have affected our results.
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Conclusion

DC affects cortical perfusion and clinical outcome. In our study, F-18
FDG-PET/CT showed a decrease in glucose metabolism in hemisphere
ipsilateral to brain damage. Considering the complex nature of brain
injury, it should be considered that the improvement in cerebral
metabolism and the degree of neurological recovery might be
multifactorial. However, this preliminary study is the first metabolic
imaging study. We believe that F-18 FDG-PET/CT may have a potential
to contribute to a better understanding of metabolic changes that may
occur in the brain after DC and in other regions with studies including
larger patient series.
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Prognosis in Patients with Melanosis Coli; A Prospective Study

Melanozis Kolili Hastalarda Prognoz; Prospektif Bir Calisma
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ABSTRACT

0z

Introduction: Melanosis coli is a benign lesion associated with
the overuse of laxatives containing anthraquinone. The aim
of this study is to determine whether melanosis recovers after
the discontinuation of laxatives and whether this condition is
associated with a higher incidence of colon polyps or cancer
compared to the general population.

Methods: Patients with confirmed melanosis coli were
performed a repeat colonoscopy and biopsy 2 years later and
their histopathological examination results were compared.
Data on age, sex, the use of any medicinal laxative or herbals,
the presence of findings after the discontinuation of laxatives,
constipation, colon polyp, and the relationship with colon
cancer were examined. The similarity of segments and their
relationships in the first and control colonoscopies were
investigated in cases detected to have melanosis coli.

Results: All 104 patients included in the study were suffering
from constipation. While the number of patients using
laxatives or herbal tea was initially 96, it was 24 at the time of
follow-up colonoscopy. Although the majority of subjects had
discontinued laxatives, histological findings of melanosis coli
persisted in 88 of 104 subjects. Mostly descending colon and
rectum were involved.

Conclusion: It is thought that the findings of melanosis coli
disappear in about 6 months following the discontinuation of
laxative drugs and herbal teas. However, it was detected in our
series that while the macroscopic findings were mostly healed
even in the follow-up after two years, microscopic findings of
melanosis coli continued to remain. No relationship was found
between melanosis coli and the development of colon cancer
and polyp. In the present study, it was aimed to emphasize
that melanosis coli’s becoming chronic and its creating a
predisposition to colon cancer should be investigated with
longer follow-ups and some herbal teas may cause a long-term
change in the colon mucosa.

Keywords: Melanosis  coli,
hyperpigmentation

constipation,  colonoscopy,

Amag: Melanozis koli antrakinon iceren laksatiflerin fazla
kullanimina bagl olarak ortaya ¢ikan benign bir lezyon olarak
dustnaltr. Cahismanin amaci melanozis kolili hastalarin
laksatiflerle iliskisi, laksatif birakilinca iyilesip iyilesmedigi,
normal popilasyona gore kolon polibi ve kolon kanseri ile
iliskili olup olmadigini saptamaktir.

Yontemler: Kolonoskopi ile melanozis koli saptanan olgulara
2 yil sonra kontrol kolonoskopisi yapildi ve histopatoloji
sonuclart  karsilastirildi. ~ Olgularin  vyaslari,  cinsiyetleri,
laksatif ila¢ veya bitki cayr kullanip kullanmadigi, laksatif
kullananlarin biraktiktan sonra bulgularinin devam edip
etmedigi, konstipasyon, kolon polibi ve kolon kanseriyle iliski
olup olmadigi arastirildi. Melanozis koli saptanan olgularin
ilk ve kontrol kolonoskopilerindeki segmentlerin benzerligi ve
iliskisi arastirildi.

Bulgular: Calismaya alinan 104 olgunun hepsinde konstipasyon
mevcuttu. Laksatif ila¢ veya cay kullanan olgu sayisi ilk basta
96 idi, kontrolde ise 24 hasta laksatif ila¢ veya cay kullanmaya
devam ediyordu. Olgularin  biyuk c¢ogunlugu laksatif
kullanimini biraktigi halde 104 olgunun 88’inde histopatolojik
olarak melanozis koli bulgulari devam etmekteydi.
Calismamizda en sik sol kolon ve rektum tutulmustu.

Sonug: Melanosis coli bulgularinin laksatif ila¢ veya caylarin
kullanimi birakildiktan yaklastk 6 ay sonra duzeldigi
dustintilmektedir. Fakat bizim serimizde 2 yil sonraki takipte
bile buyik cogunlugunda makroskopik bulgular duzeldigi
halde mikroskobik olarak melanosis koli bulgularinin devam
ettigi saptandi. Calismada melanosis koliyle kolon kanseri ve
kolon polibi arasinda bir iliski saptanmadi. Melanosis kolinin
kroniklesmesinin ve kolon kanserine vyatkinlik olusturup
olusturmamasinin  daha uzun takiplerle arastiriimasi
gerektigini ve bazi bitki caylarinin kolon mukozasina uzun
sureli degisiklige yol acabilecegini vurgulamak istedik.
Anahtar Kelimeler: Melanozis koli, konstipasyon, kolonoskopi,
hiperpigmentasyon
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Introduction

Melanosis coli is a condition characterized by the dark pigmentation of
the mucosal lining of the large intestine, resulting from chronic use of
laxatives containing anthraquinone. This condition may occur within a
few months following the use of laxatives and may gradually disappear
within a few months following the discontinuation of laxatives (1,2).
Overuse of laxatives, notably the ones containing anthraquinone
laxative, and overuse of herbal teas, including aloe vera, meadow
saffron, cockspur-hawthorn, and buckthorn, have been implicated in
the development of melanosis coli. The mechanism of action of this
group of drugs and herbal teas is to increase the accumulation of
fluid and electrolytes in the distal ileum. Herbal laxatives containing
anthraquinone cause a damage in the epithelial cells and lead to
changes in absorption, secretion and motility (3,4).

The pigment deposits in melanosis coli consist of hemosiderin, lipofuscin,
lipofuscin-like pigment and ferrous sulfate rather than melanin (3,4). The
diagnosis of melanosis coli is made based on the histological examination
of biopsy specimens collected from suspicious segments during
colonoscopy or hiopsy specimens taken for any other reasons (Figure 1).
Pigment deposits are observed in macrophages located in lamina propria
of the large intestine while pigments are unequally distributed across
different segments of the large intestine and melanosis affects more
frequently the cecum and proximal colon (5,6).

Although melanosis coli has been considered as a benign condition, it
remains unknown whether melanosis increases the risk for colorectal
cancer. Melanosis begins 4 months after the initiation of anthraquinone
laxatives. Melanosis has been usually reported to be a benign condition
and resolves within one year after the discontinuation of laxatives (4,7).
In this study, we aimed to assess follow-up clinical and colonoscopy
findings in comparison with initial findings in patients diagnosed with
melanosis coli.

Methods

This study was designed to prospectively assess patients diagnosed with
melanosis coli following the histopathological examination of biopsy
specimens taken from the areas of macroscopic hyperpigmentation
which were detected during colonoscopy that was performed in our
clinic. Ethics approval for this study was obtained from the istanbul
Training and Research Hospital Ethics Committee (KAEK-50-1267). All
participants provided their informed consent. Patients who had bowel
movements 3 times or less per week were considered as constipated.
Data on the age and sex were collected and study subjects were asked if
they were using any medicinal laxative or herbal teas and whether they
had a history of constipation or colon polyps or colon cancer and they
were screened for such lesions via colonoscopy. Colonoscopy findings of
these patients were assessed to detect whether colon segments found to
be involved in melanosis during the follow-up colonoscopy were similar
or connected to those detected during the initial colonoscopy.

Statistical Analysis

Data were analyzed using w-2 test in SPSS version 16 software.
Continuous variables were presented as mean * standard deviation,

Gokee and Gokge. Melanosis Coli

whereas categorical variables were shown as percentages. A p value less
than 0.05 indicated statistical significance.

Results

During the above-mentioned period, a total of 3416 colonoscopy
procedures were performed and 112 patients were diagnosed with
melanosis coli (Figures 1, 2). Eight of these patients died of unrelated
causes during the follow-up, therefore, a follow-up colonoscopy
procedure could not be performed. Seventy-two of these patients were
female (64.3%), and 40 patients were male (35.7%). The age range of
study patients varied from 29 to 82 years (the mean age 56.1+17.8
years). All patients were experiencing constipation. Benign colon polyps
were removed in 16 subjects (14.3%) during the initial colonoscopy. The
descending colon was affected by melanosis in 64 patients (57.1%) while
ascending colon involvement was detected in 16 patients (14.3%) and
melanosis affected the colon in whole in 32 patients (28.6%) (Table 1).

Figure 1. Microscopic appearance of melanosis coli with hematoxylin eosin
enlargement of 100 dyes

Figure 2. Macroscopic appearance of melanosis coli during colonoscopy
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Table 1. Locations of melanosis coli in the initial colonoscopy and
follow-up colonoscopy

Location (at Location

the diagnosis) (follow-up) p

n=112 n=104
None 0 16 (15.4%)
Ascending colon 16 (14.3%) 16 (15.4%) %2=0.052, p=0.82
Descending colon 64 (57.1%) 48 (46.1%) %x2=1.107, p=0.293
Entire colon 32 (28.6%) 24 (23.1%) %2=0.848, p=0.357

Table 2. The use of laxatives and herbal teas at the diagnosis and
during the follow-up

At the diagnosis,  During the follow-up,

n=112 n=104
None 8 (7.1%) 80 (76.9%)
Use of laxatives 24 (21.4%) 16 (15.4%)
Herbal tea consumption 80 (71.4%) 8 (7.7%)

Eighty of the patients diagnosed with melanosis coli were drinking
herbal teas (71.4%) and 24 patients were receiving laxatives (21.4%).
Only eight patients (7.1%) had received neither laxatives nor herbal tea
(Table 2).

Patients with melanosis coli were advised not to receive laxatives or
herbal teas. These 104 patients underwent a follow-up colonoscopy
within two years after the initial colonoscopy. Follow-up colonoscopy
procedures did not reveal any polyps or malignancy in these patients.
At the time of follow-up colonoscopy, the age of study subjects varied
from 30 to 83 years (the mean age: 56.1+17.1 years). All study subjects
except eight (7.7%) were experiencing constipation at the time of
follow-up colonoscopy. Eighty study subjects (76.9%) had stopped using
laxatives and herbal teas while 16 study subjects (15.4%) were still using
laxatives and eight subject (7.7%) had not stopped drinking herbal tea.
Follow-up colonoscopy revealed melanosis in the descending colon in
48 patients (46.1%), in the entire colon in 24 subjects (23.1%) and in the
ascending colon in 16 subjects (15.4%) while melanosis coli disappeared
only in 16 subjects (15.4%). The last 16 study subjects were the ones
who had discontinued laxatives and herbal teas and had ascending
colon involvement at the time of the initial colonoscopy. No statistically
significant differences were found between the initial colonoscopy and
follow-up colonoscopy in terms of the location of melanosis.

Discussion

Melanosis coli was first defined by Andral and Cruveilhier in 1830 as
black discoloration of the mucosal lining of the colon detected during
the autopsy of a patient with chronic diarrhea. In 1858, Virchow used
the term “melanosis” to describe this finding.

The association between melanosis coli and constipation and the use of
laxatives was first reported by Freeman (8) in 1829. Our study provided
further evidence for the presence of such association as all subjects were
constipated and 104 of 112 subjects were receiving laxatives or herbal
teas. The cecum and ascending colon have been reported as the most
common locations of melanosis in several publications (9,10). In our
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study, the descending colon and rectum were predominantly involved
in melanosis.

In a study conducted by Liu et al. (11), any association was not found
between colon polyps and melanosis coli. In our study, benign colon
polyps were detected only in 16 patients (14.3%) with melanosis coli
duringtheinitial colonoscopy. Melanosis persisted in most of the subjects
(84.6%) in this study, as detected by follow-up colonoscopy procedures
performed 2 years later, while none of the subjects developed colon
polyps during the follow-up period. The prevalence of colon polyps in
our study patients was found to be similar to the prevalence in age-
matched general population.

In a prospective study, Siegers et al. (12) found associations between
colon cancer and melanosis coli in patients who were suffering from
constipation and using anthraquinone laxatives. In another study,
a retrospective analysis revealed preexisting melanosis coli in 11.9%
of those with colon cancer (13). That study reported an association
between melanosis coli and colon cancer. In another study presented
by Speare, no association was found between melanosis coli and colon
cancer and the author declared that melanosis coli might be reversible
upon the discontinuation of laxatives (14). In line with this study, neither
initial nor follow-up colonoscopy procedures revealed any evidence of
colon cancer.

There are several publications reporting that the incidence of melanosis
coli increases with age and this condition has been detected only in
constipated patients over the age of 50 years and using anthraquinone
laxatives (12,15). Although the mean age of study subjects was 56.1
years, the youngest study subject was a 29-year-old patient in our study.
We would like to emphasize that melanosis coli may also be seen in
young people although it is usually diagnosed in the elderly.

Higher incidence rates have been reported among women in the study
conducted by Siegers (12) as well as in studies conducted in Mayo
Clinic (15). This difference has been explained by higher prevalence of
constipation among women, which is associated with an increased use
of anthraquinone laxatives compared to a male population. However,
any significant gender difference was not detected in the incidence
of melanosis coli in the studies conducted by Speare (16). A female
dominance (64.3%) was observed in this study.

Conclusion

While melanosis coli has been reported to be a reversible condition by
several studies, clinical and histological findings have persisted in our
study subjects. Considering studies reporting a potential association
between colon cancer and melanosis coli, the presence of melanosis
coli may be underestimated, and we believe that these patients should
be monitored. Although constipation underlies melanosis coli and
anthraquinone laxatives used in the treatment of constipation have
been implicated in the development of melanosis coli, one should
keep in mind that herbal tea consumption is another etiological factor.
Many publications reported anthraquinone-related melanosis while our
literature search did not reveal any studies on a possible association
between melanosis coli and herbal teas containing anthraquinone.
We would like to emphasize that increased herbal tea consumption



in the society may increase the prevalence of melanosis coli and
even macroscopic evidence of melanosis coli may disappear and
histopathological findings may persist after stopping drinking herbal
teas. Considering reports on potential associations between melanosis
coli and colon cancer, we believe that consideration should be given on
the consumption of herbal teas and drugs containing anthraquinone
hence public awareness and even awareness among healthcare
professionals about melanosis coli should be raised.
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ABSTRACT

0z

Introduction: It has been shown that the hostimmune response
and chronic inflammation could play a role as important risk
factors for cancer. Oral squamous cell carcinoma (0SCC) is a
common cancer worldwide. In this study, we aimed to evaluate
the impact of interleukin-1 receptor antagonist (IL-1RA) and
IL-4 variable number tandem repeat (VNTR) polymorphisms
on OSCC susceptibility in a Turkish population.

Methods: Study subjects comprised of 36 OSCC patients
and 100 healthy controls. Genotyping of the IL-TRA VNTR
(rs2234663) and IL-4 VNTR (rs79071878) polymorphisms were
analyzed by polymerase chain reaction.

Results: The frequency of IL-TRA VNTR 1/2+2/2 genotypes
increased in the patients than healthy controls while I1L-1RA
VNTR 1/1 genotype was higher in the control group than in the
patients (p=0.002). The subjects carrying IL-1RA VNTR 1/2+2/2
genotypes showed a 12.011-fold increased risk of susceptibility
to OSCC. IL-1RA VNTR allele 1 was higher in the control group
than the patient group while IL-1RA VNTR allele 2 was higher in
the patient group than the control group (respectively, p=0.000,
p=0.000). The subjects carrying IL-1RA VNTR allele 2 showed
a 2.609-fold increased risk of susceptibility to OSCC. The IL-4
VNTR P1/P1 and P1/P2 genotype frequencies were higher in
the patient group compared to the control group (p=0.039).
IL-4 VNTR P1 allele was higher in the patients compared to the
controls (p=0.030).

Conclusion: The significant association between the
functional VNTR polymorphisms of IL-1RA/IL-4 genes and
0SCC suspectibility in a Turkish population confirmed a role of
altered inflammatory process in OSCC pathogenesis.

Keywords: Oral squamous cell carcinoma, IL-1RA, IL-4, VNTR,
polymorphism

Amagc: Konakgl immiin cevabinin ve kronik enflamasyonun
kanser icin onemli risk faktorleri olarak rol oynadigi
gosterilmistir. Oral skuamoz hucreli kanser (OSHK) tum
diinyada yaygin bir kanser turudir. Bu calismada Tirk
toplumunda interlokin-1 reseptori antagonisti (IL-1RA) ve IL-4
degisken sayili ardisik tekrar (VNTR) polimorfizminin OSHK
yatkinhigina olan etkisini incelemeyi amacladik.

Yontemler: Calisma grubu 36 OSHK hastasi ve 100 saglikli
kontrolden olusmaktadir. IL-TRA VNTR (rs2234663) ve IL-4 VNTR
(rs79071878) polimorfizmlerinin  genotiplemesi polimeraz
zincirleme tepkimesi ile analiz edildi.

Bulgular: IL-TRA VNTR 1/1 genotipi kontrol grubunda
hastalardan daha fazla iken IL-1RA VNTR 1/2+2/2 genotipleri
hastalarda saglikli kontrollere gore artmisti (p=0,002). IL-1RA
VNTR 1/2+2/2 genotiplerini tasiyan kisiler OSHK’ye yatkinlik
yoniinden 12,011 kat fazla risk gosterdiler. IL-1TRA VNTR allel
2 hasta grubunda kontrol grubundan daha fazla iken IL-1RA
VNTR allel 1 kontrol grubunda hasta grubundan daha fazlaydi
(strastyla, p=0,000, p=0,000). IL-1TRA VNTR allel 2 tasiyan kisiler
OSHK'ye yatkinlik yontinden 2,609 kat fazla risk gosterdiler. IL-4
VNTR P1/P1 ve P1/P2 genotip sikligi hasta grubunda kontrol
grubuna gore daha fazlaydi (p=0,039). IL-4 VNTR P1 alleli
hastalarda kontrollere gore daha yiiksekti (p=0,030).

Sonug: Tlrk poptlasyonundaki IL-1RA/IL-4 VNTR polimorfizmleri
ve OSHK vyatkinhg arasindaki  onemli iliski  OSHK
etiyopatogenezinde degisen enflamatuvar islevlerin roli
oldugunu dogrulamistir.

Anahtar Kelimeler: Oral skuamoz hticreli karsinom, IL-1RA, IL-
4, VNTR, polimorfizm
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Introduction

Oral cancer is among the most frequent cancers in the world. Its
pathogenesis remains unclear. Oral squamous cell carcinoma (0SCC)
originates from the squamous cells that cover the mouth mucosa
and is a common type of oral cancer, responsible for more than 90%
of cases (1). Risk factors for OSCC include smoking, alcohol use, and
human papilloma virus infections (2), however, molecular mechanisms
associated with OSCC are still being under research, and genetic
predisposition is gaining interest of the scientists.

In recent years, the role of leucocytes and their relevant cytokines in
inflammatory mechanisms and malignant transformation has been
well investigated and documented by many studies. The interleukin-1
receptor antagonist (IL-1RA) is a significant innate cytokine that hinders
IL-1 activity by binding to the IL-1 receptors without causing any signal
transmission (3). The gene encoding IL-1RA (IL-1RA, also called IL-1RN)
is found in the chromosome 2q14 and there is an identified variant
occurring as a result of variable numbers of an 86-bp tandem repeat
(VNTR) (rs2234663) in intron 2 (4). This variant causes the presence of
five alleles, each linked with a distinct to a distinct number of repeats.
The allele 2 of IL-1RA VNTR variant was found to be related to elevated
production of the IL-1f in vitro (5).

The human IL-4 is a cytokine synthesized in CD4+Th2 cells, basophils
and mast cells, which has a role in the modulation of the humoral
immune response (6). IL-4 also interferes with the secretion of the
pro-inflammatory cytokines tumor necrosis factor alpha (TNF-a),
IL-6 and IL-1. It can also stimulate the production and secretion of
anti-inflammatory factors including IL-1RA (7). The gene encoding
IL-4 is found in the chromosome 5q31.1 and there is a 70 bp VNTR
(rs79071878) variant in its third intron that might alter the expression
of IL-4 gene; with the P1 allele increasing IL-4 expression compared to
the P2 allele (7). Numerous genetic susceptibility research has been done
to examine the relations between the IL1-RA and IL-4 VNTR variants and
different types of cancers, but results were inconsistent. Considering the
importance of IL-1RA and IL-4 cytokines in inflammatory disorders, in
this study, our purpose was to evaluate the possible association between
IL-TRA/IL-4 VNTR variants and an increased risk of potential OSCC in a
Turkish population.

Methods

Study population

The study included 36 Turkish patients with histologic diagnosed
0SCC, who were recruited at the Department of Medical Oncology,
Gaziosmanpasa University, Faculty of Medicine, Turkey. One hundred
healthy participants with no medical history of cancer were enrolled in
the control group. Patients who had oral precancerous diseases including
oral submucous fibrosis, leukoplakia, erythroplakia, and verrucous
hyperplasia were excluded from the control group. All subjects had
come from the same geographic area. Tumor degree was assessed by a
pathologist using the AJCC classification. Informed consent was obtained
from all participants before they were enrolled in this study. The study
was carried out in compliance with the Declaration of Helsinki and was
approved by the Hitit University Faculty of Medicine Regional Ethical
Committee (2017/200).

Glmiusay ve ark. IL-1RA/IL-4 Gene Variants in 0SCC

Genotyping

For all participants, peripheral blood was collected into tubes with EDTA
as an anticoagulant. Genomic DNA was extracted from the samples
by the DNA extraction kit (Sigma-Aldrich, St. Louis, MI, USA) and was
kept at -20 °C until investigation. The VNTR polymorphisms in /L-1RA
and /L-4 genes were examined by the polymerase chain reaction (PCR)
method described previously, respectively (4,8). The identification
of IL-1RA VNTR polymorphism was done by the PCR technique using
the forward 5-CTC AGC AAC ACT CCT AT-3" and reverse 5'-TTC CAC
CAC ATG GAA C-3' primers following these conditions: first, an initial
denaturalization at 94 °C for 4 minutes; second, 30 cycles at 94 °C,
51 °C for 30 seconds, and 72 °C for 45 seconds at each temperature;
and third, final extension at 72 °C for 5 minutes. PCR products were
separated by electrophoresis within a 3% agarose gel and visualized
by ethidium bromide staining. Five different alleles of IL-1RA were
identified as follows: allele 1, four repeats (410 bp); allele 2, two repeats
(240 bp); allele 3, five repeats (500 bp); allele 4, three repeats (325 bp),
and allele 5, six repeats (595 bp).

For IL-4, amplification was done using the forward 5'AGG CTG AAA GGG
GGA AAG C-3" and reverse 5'-CTG TTC ACC TCA ACT GCT CC-3" primers, with
initial denaturation at 95 °C for 5 minutes, 30 cycles of denaturation at
94 °C for 30 seconds, annealing at 58 °C for 45 seconds, extension at
72 °Cfor 1 minutes and final extension at 72 °C for 10 minutes. PCR was
done in a 25 ul reaction mixture containing 50 ng DNA, 0.8 uM of each
primer, 200 uM of each dNTP, 2.5 mM MgCl, 1.5 units Taq polymerase,
2.5 ul 10xKCl buffer. The resultant PCR products were examined by gel
electrophoresis. The PCR products were of 183 bp for the P1 allele and
253 bp for the P2 allele.

Statistical Analysis

The SPSS software version 20.0 (Chicago, IL, USA) and OpenEpi ver. 3.01
was used for all statistical analyses. Continuous data were presented
as mean * standard deviation (SD) and minmax. Chi-square test was
used to determine the significance of differences in allele frequency and
genotype distributions between the groups. The odds ratio (OR) and 95%
confidence intervals (Cls) were calculated. A p value of less than 0.05 was
considered statistically significant.

Results

This study included 36 OSCC patients (22 males and 14 females; mean
age * SD, 63.94+13.96 years) and 100 healthy unrelated subjects as the
control group (65 males and 35 females; mean age + SD, 57.31+11.85
years). The baseline demographic and clinical features of the studied
cases were summarized in Table 1.

IL-1RA genotyping

The allelic and genotype frequencies of the IL-TRA VNTR polymorphism
among the patients with OSCC and the healthy control subjects are
summarized in Table 2. The significant difference between patients and
controls was observed for both genotype and allele frequencies of IL-1RA
VNTR polymorphism. In our population, we did not found individuals
carrying the following genotypes: 1/4, 1/5, 2/3, 2/4, 2/5, 3/4, 3/5, 4/4, 4/5
and 5/5. The genotypic frequencies of the IL-TRA VNTR polymorphism
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Table 1. Baseline clinical and demographics features of the patients with 0SCC

Characteristics

Controls (n=100)

Patients (n=36)

Gender, male/female, n (%) 65/35 (65.0/35.0) 22/14 (61.1/38.9)
Age, mean * SD, years 57.31+£11.85 63.94113.96
Smoking -

Yes, n (%) 5(13.9)

No, n (%) 26(72.2)
Ex-smoking, n (%) 5(13.9)
Smoking onset age, Yes/No, n (%) =

Smoking duration -

10-20 years, n (%) 2(5.6)

20-30 years, n (%) 5(13.9)

>30 years, n (%) 3(8.3)

Daily cigarette consumption

One package, n (%) 3(8.3)

> One package, n (%) 6(16.7)

Alcohol consumption, Yes/No, n (%)
Frequency of alcohol consumption
Daily, n (%)

Social drinker, n (%)

Family history, Yes/No, n (%)
Response to treatment, Yes/No, n (%)
Patients status

Alive, n (%)

Exitus, n (%)

Disease State

Complete response, n (%)

Stable disease, n (%)

Metastatic disease, n (%)

Disease area

Intra-oral, n (%)

Floor of the mouth, n (%)

Buccal, n (%)

Roof of the mouth, n (%)

Tongue, n (%)

Lip, n (%) -
Oral mucosa, n (%)

Tonsil, n (%) -
Cheek mucosa, n (%)

SD: Standard Deviation, OSCC: oral squamous cell carcinoma

in patients were as follows: 8 individuals (22.22%) had 1/1 genotype, 26
(72.22%) had 1/2+2/2 genotype, and 2 (5.56%) had 1/3+3/3 genotype.
In the control group, the genotypic frequencies of the VNTR IL-1RA
polymorphism were as follows: 54 individuals (54%) had 1/1 genotype,
40 (40%) had 1/2+2/2 genotype, and 6 (6%) had 1/3+1/3 genotype.
The frequencies of IL-1RA 1/2+2/2 genotypes were more common in
the patients than healthy controls while IL-1TRA VNTR 1/1 genotype was
higher in the control group than in the patients (p=0.002, X>=12.011).
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6/30 (16.7/83.3)

4(11.1)

2(5.6)

29/7 (80.6/19.4)
27/9 (75.0/25.0)

29 (80.6)
7(19.4)

26(72.2)
1(2.8)
9 (25.0)

The allele frequencies of IL-1RA VNTR showed a significant difference
between the patient and the control groups. IL-TRA VNTR allele 1
was higher in the control group than the patient group while IL-1RA
VNTR allele 2 was higher in the patient group than the control group
(p=0.000, OR: 0.369, 95% Cl: 0.204-0.656; p=0.000, OR: 2.609, 95% CI:
1.503-4.580, respectively). The subjects carrying allele 2 showed a 2.609-
fold increased risk of susceptibility to OSCC.
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Table 2. Genotype and allele frequencies of IL-1RA VNTR variant in OSCC patients and controls

Genotypes X2 p
IL-1RA 1/1 n (%) 1/2+2/2 n (%) 1/3+3/3 n (%)
Patients (n=36) 8(22.22) 26 (72.22) 2 (5.56) T T
Controls (n=100) 54 (54.00) 40 (40.00) 6 (6.00)
Alleles
IL-1RA 1 (+/-) IL-1RA 2 (+/-) IL-1RA 3 (+/-)
Patients 24/48 (33.33/66.67) 44/28 (61.11/38.89) 2/70 (2.78/97.22)
Controls 113/87 (56.50/43.50) 75/125 (37.50/62.50) 12/188 (6.00/94.00)
OR (CI 95%) 0.369 (0.204-0.656) 2.609 (1.503-4.580) 0.448 (0.066-1.833)
p 0.000 0.000 >0.05

The results that are statistically significant are typed in bold
IL-1RA: OSCC: oral squamous cell carcinoma

Table 3. Genotype and allele frequencies of IL-4 VNTR variant in OSCC patients and controls

Gene 0SCC patients, n=36 (%) Controls, n=100 (%)
IL-4 VNTR

Genotypes

P1/P1 1(2.78) 0 (0.00)

P1/P2 10 (27.78) 14 (14.00)

P2/P2 25 (69.44) 86 (86.00)

Alleles

P1 12 (16.67) 14 (7.00)

P2 60 (83.33) 186 (93.00)

The results that are statistically significant are typed in bold
1L-4: OSCC: oral squamous cell carcinoma

IL-4 genotyping

The allelic and genotype frequencies of the IL-4 VNTR polymorphism
amongthe patients with 0SCCand the healthy controlsare shown in Table
3. The frequencies of P1/P1, P1/P2, and P2/P2 genotypes of IL-4 VNTR
polymorphism in the control group were 0%, 14%, and 86%, respectively;
and 2.78%, 27.78%, and 69.44% in OSCC patients, respectively. There was
a significant difference in the distribution of both genotypic and allelic
frequencies between OSCC patients and the control group. The IL-4 VNTR
P1/P1 and P1/P2 genotype frequencies were higher in the patient group
compared to the control group while the P2/P2 genotype frequency was
higher in the controls compared to the patients (p=0.039, X*=6.514)
(Table 3). IL-4 VNTR P1 allele was higher in the patients compared to the
controls while I1L.-4 VNTR P2 allele was higher in the control group than
the patients (p=0.030; OR: 2.646, 95% Cl: 1.13-6.10).

Discussion

In the present study, we scrutinized whether functional VNTR
polymorphisms of the IL-1RA and IL-4 were associated with OSCC in a
Turkish population. OSCC is an aggressive epithelial cancer. Despite early
diagnosisand several treatments, the overall survival rate of patients with
0SCCissstill low (9). The immune response to inflammation is commonly
involved in the cancer pathogenesis. Genetic changes also take place in
the inflammatory response that could be linked with the risk of several

X2 p OR (Cl 95%)
6.514 0.039
2.646 (1.13-6.10)
0.030

cancers, including the OSCC. Functional DNA polymorphisms affecting
gene expression of inflammatory molecules were reported to predispose
the individual to disease and worsen the prognosis. Studies suggest that
serum levels of inflammatory cytokines (including TNF-a and TNF-f3
(TNF-o. and TNF-B), IL-6, IL-8) and anti-inflammatory cytokines (such
as IL-10) are likely to be associated with carcinogenesis via multiple
and usually controversial pathways, thus they may have a prognostic
importance in OSCC and other cancer types (10-12).

IL-1RA is a crucial immunologic modulator and its expression
inhibits pro-inflammatory signals from cellular damages during wide
immunologic responses (3). In intron 2 of the /L-TRA gene, a variant due
to the presence of variable numbers of an 86-bp VNTR was described.
Although this IL-TRA VNTR-polymorphism is found in intron 2, it is
probably responsible for a change in IL-1RA synthesis (13). The number
of repeats, present in intron 2 of the /L-TRA gene, may manifest a
functional role as it is thought that each repeat has considerable
number of bindingsites for transcription factors. Thus, a higheramount
number of repeats would result in a higher transcriptional activity. IL-
1RA alleles 1-5 contain 4 repeats, 2 repeats, 5 repeats, 3 repeats, and 6
repeats, respectively. The role of IL-1TRA VNTR polymorphism has been
investigated for years in the development of inflammatory diseases.
Actually, some studies reported different relations of IL-1RA VNTR
alleles with the occurrence of some cancers, including gastric (14),
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esophageal (15), bladder (16), breast (17), colorectal (18), lung (19),
brain (20), and nasopharyngeal (21). In a meta-analysis evaluating the
relationship between IL-1RA VNTR variant and cancer, Zhang et al. (22)
suggested that the IL1-RA VNTR variant might play a role in the genetic
susceptibility to gastric cancer. Shiiba et al. (23) reported that expression
of IL-TRA mRNA was significantly downregulated in 0SCCs compared to
normal tissues. Also, they demonstrated that IL-1RA expression level
was lower in the oral premalignant lesion cases with severe dysplasia
compared to those with mild/moderate dysplasia. Gupta et al. (24)
reported that the percentage of IL-1RA 1/2 individuals was higher in
patients with OSCC than controls. Additionally, in carriage rate analysis,
they reported that 2 allele of IL-1RA was to be significantly associated
with OSCC. In the present study, statistical analysis of the IL-1RA
allele and genotype frequencies in the OSCC patient group affirms
the significance of the IL-TRA VNTR variant in OSCC in comparison to
the control population. Despite the small sample size in our study, we
found a significant association with OSCC and IL-TRA VNTR variant.
IL-TRA VNTR 1/2+2/2 genotypes were more common in patients than
healthy controls. The subjects carrying IL-1RA VNTR 1/2+2/2 genotypes
showed a 12.011-fold increased risk of susceptibility to OSCC. (Table 2).
IL-1TRA VNTR allele 1, associated with high IL-1RA levels, was lower in
patients. Conversely, IL-1RA allele 2, leading to an inadequate synthesis
of IL-1RA protein or to an overproduction of IL-1f in response, was
higher in the patient group (p=0.00). The subjects carrying allele
2 showed a 2.609-fold increased risk of susceptibility to OSCC. This
condition could explain why carriage of IL-1RA allele 2 could influence
an individual’s susceptibility to OSCC. Our results were consistent with
those reported by Gupta et al. (24).

IL-4 is a fundamental differentiation cytokine that stimulates
development of Th2 subset of lymphocytes. This group of lymphocytes
activates granulocytes and eosinophils and inhibits angiogenesis,
making it crucial in surveillance and clearance of tumor cells (25).
IL-4 is a strong modulator of anti-tumor immune responses with both
tumor-promoting and tumor-inhibiting features because it acts as both
immunosuppressive and anti-angiogenic factor (26). More and more
epidemiologic studies have been performed to examine the impact of
some IL-4 variants on human cancer risk. The IL-4 VNTR variant could
change messenger ribonucleic acid splicing, which leads to different
splice variants (27). There is strong evidence that the IL-4 intron 3 VNTR
polymorphism might affect the synthesis of IL-4, with the P1 (two 70-bp
repeats) allele enhancing IL-4 expression compared to P2 (three 70-bp
repeats) allele (8). In a study, Duan et al. (25) evaluated eight eligible
case-control studies including 1583 cases and 1638 controls with respect
to the relationship of IL-4 VNTR variant and cancer. They indicated that
the IL-4 VNTR RP2 allele was related to a reduced cancer risk compared
to the RP1 allele. In subgroup analyses, they stratified by ethnicity and
they found that there was evidence in the Asian population for an
association between this variant and cancer risk. In a meta-analysis
performed on 1896 patients and 2526 controls for IL-4 VNTR variant, Jia
et al. (28) reported that IL-4 VNTR variant was associated with a higher
risk of bladder cancer risk. Also, they showed that IL-4-33CT (rs2070874)
variant was correlated with leukemia and oral carcinoma. Yang et al.
(29) demonstrated that IL-4 VNTR P1/P1 geno type was associated with
an increased risk of OSCC, particularly early-stage OSCC.
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In the present study, IL-4 VNTR P1/P1 genotype and P1 allele, a higher
IL-4 production allele and genotype, were more common in the patient
group (p=0.039, p=0.030, respectively). The subjects carrying IL-4 VNTR
P1/P1 genotype showed a 6.514-fold increased risk of susceptibility to
OSCC (Table 3). Our findings are compatible with the potentially growth-
promoting effect of IL-4 on OSCC.

Conclusion

The results of this study revealed an association of both IL-1RA
and IL-4 VNTR polymorphisms with the occurrence of OSCC. To the
best of our knowledge, this is the first research study to evaluate an
association between IL-1RA and IL-4 VNTR polymorphisms and the risk
of OSCC in a Turkish population. In conclusion, within the limitations of
ethnicity, sample size and sample selection, the IL-1RA and IL-4 VNTR
polymorphisms seem to be associated with developing OSCC.
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ABSTRACT

0z

Introduction: Type 2 diabetes mellitus (T2DM) is becoming a
global epidemic and a threat to the world population.

Methods: This cross-sectional study was carried out to assess
the knowledge, attitude, and practice (KAP) regarding T2DM
among outpatients of a health center in East-Cost of Peninsular
Malaysia. A total of 104 participants aged above 18 years were
selected using purposive sampling by the researcher to answer
an interviewer-guided questionnaire. The total scores for each
KAP were computed to find the associations using SPSS.

Results: There were significant correlations between knowledge
and practice (r=0.481, p<0.001) and between age of participants
with knowledge (r=0.562, p<0.001) and practice regarding
T2DM (r=0.607, p<0.001). Besides, there was also a significant
difference in terms of knowledge and practice regarding T2DM
between different sexes and education levels. However, while
making a comparison between Malays and other races, the
significant difference was only found for practice regarding
T2DM. The attitude was found to be similar in all groups. T2DM
can be prevented by having accurate knowledge, adopting a
positive attitude and practicing a healthy lifestyle.

Conclusion: Therefore, policies and campaigns which
may change people’s knowledge, attitudes, and practices
for preventing T2DM should be properly formulated and
implemented to tackle this health issue.

Keywords: Knowledge, attitude, practice, type 2 diabetes
mellitus, outpatients, health center, East-Coast, Peninsular
Malaysia

Amag: Tip 2 diabetes mellitus (T2DM) kiresel bir salgin ve
diinya ntfusu icin bir tehdit haline gelimistir.

Yontemler: Bu kesitsel calisma, Dogu Malezya Yarimadasi’ndaki
bir saglik merkezinin ayaktan basvuru yapan hastalarinda
T2DM ile ilgili bilgi, tutum ve uygulamalari arasindaki iliskiyi
(BTU) degerlendirmek amaciyla yapildi. On sekiz yasindan
biytik toplam 104 katihmar arastirmaci tarafindan rehberlik
edilen ankete cevap vermek amaciyla 6rneklemeye secilmistir.
Her bir BTU icin toplam puanlar arasindaki iliski SPSS
kullanilarak hesaplandi.

Bulgular: Bilgi ve uygulama arasinda (r=0,481, p<0,001),
katilimcilarin yasi ve bilgi dizeyi (r=0,562, p<0,001) ve
T2DM ile ilgili uygulama arasinda (r=0,607, p<0,001) anlaml
korelasyon bulundu. Ayrica, farkli cinsiyetler ve egitim
duizeyleri arasinda T2DM ile ilgili bilgi ve uygulama acisindan
da anlamli bir farkhlik vardi. Ancak, Malaylar ve diger irklar
arasinda karsilastirma yaparken, énemli fark sadece T2DM
ile ilgili uygulama icin bulundu. Tutum ttim gruplar arasinda
benzer bulunmustur. T2DM dogru bilgiye sahip olarak, olumlu
bir tutum benimseyerek ve saglikli bir yasam tarzi uygulayarak
onlenebilir.

Sonug: Bu nedenle, T2DM'’yi onlemeye yonelik insanlarin bilgi,
tutum ve pratigini degistirebilecek politika ve kampanyalar bu
saglik sorununu ¢ozmek icin uygun sekilde formiile edilmeli ve
uygulanmalidir.

Anahtar Kelimeler: Bilgi, tutum, uygulama, tip 2 diabetes
mellitus, ayakta tedavi, saglk merkezi, dogu sahili, Yarimada
Malezya
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Introduction

There are approximately 371-415 million people with diabetes mellitus
(DM) across the world and around 50% of them are not diagnosed (1,2).
The WHO estimates that diabetes will be the seventh main cause of
death by 2030 (3). DM is still known as the most common chronic disease
worldwide despite many interventions and research (3). The major
factors for DM are obesity, unbalanced diet, and unhealthy lifestyles.
Moreover, poor awareness and practices are other most important
factors that lead to DM. The prevalence of DM is increasing globally,
which is not only limited to affluent countries. Middle-income countries
are also among the most markedly affected ones (1,2). Diabetes Research
and Clinical Practice has reported that % of diabetic patients at the age
range of 18-99 years currently live in low- and middle-income countries
and it has forecasted that the number of these patients would rise to
673 and 693 million by 2040 and 2045, respectively (2,4). Despite this
shocking number of DM patients, it has been recognized that type 2
(T2) DM can be prevented (5). Therefore, suitable preventive approaches
need to be designed clearly based on the factors causing diabetes. The
adaption of a healthy lifestyle is greatly influenced by knowledge (6). The
prevalence of DM reported from a National Health and Morbidity Survey
done in Malaysia in 2006 was 11.6%, where the highest prevalence was
in Indian (19.9%), followed by Malays (11.9%) and Chinese (11.4%) (7).
Another study revealed that the prevalence was increased practically
double that of the figure in 2006 to reach 22.6% in about twenty years’
time. They also found hemoglobin Alc as a better predictive cut-off
point in detecting new cases of DM in the multi-ethnic population in
that study (8). The alarming increase in the prevalence of DM in Malaysia
becomes a burden to the country. The occurrence of DM is thought to be
influenced by knowledge, attitude, and practice (KAP) of the population
(9). However, it was observed that patients might possess a reasonable
level of knowledge regarding DM, but their attitudes towards diabetes
care were insignificant (10).

Thus, this study was done generally for focusing on KAP regarding T2DM
among patients attending a health center in the East-Coast of Peninsular
Malaysia. The participants of this study were the outpatients who did not
have any history of DM because the diabetic patients or anyone with the
history of DM usually tend to have high knowledge about the disease
due to the consultation with the physicians who can be a good source
of health information regarding the disease itself (11). The results and
findings of this study may assist the healthcare practitioners in tailoring
their educational programs and appropriate preventive measures
depending on the needs of the population to improve diabetes control.

Methods

Study Area: This study was carried out in a health center in the East-
Cost of Peninsular Malaysia.

Source of Population: The participants were selected among
outpatients in the selected health center.

Study Design: This was a cross-sectional study.

Study Period: The survey included cases from January 27, 2014 until
January 31, 2014.

Sample Size Calculation: Using the Power and Sample Size Software
version 3.0.43, the calculated sample size was 110, with the assumption
of @=0.05, power of study=0.8, m=1, §=0.32 and 6=0.81. The standard
deviation (SD) (0=0.81) was taken from a previous study (11).

Sampling Method: One hundred and four (104) study participants were
selected by convenience sampling from the Outpatient Department of
the selected health center considering inclusion and exclusion criteria.

Inclusion Criteria: This study included participants from both genders
and with all education levels, regardless of their income status.

Exclusion Criteria: Diabetic patients and participants below 18 years
old were excluded from the survey.

Research Tool and Data Collection: Data were collected by a set of
interviewer-guided questionnaire which was distributed among the
participants. The questionnaires were prepared in two languages,
English and Malay languages. The questions had been constructed to be
relevant according to the category of KAP regarding T2DM. The content
validity of the questionnaires was checked by experts, and a pilot study
had been done for face validity to improve the understandability of the
questionnaire. A few corrections and amendments had been made to
improve the questionnaires after the pilot study. The permission was
obtained from the health center authority to do the survey. There were
four sections which consisted of the socio-demographic variables (age,
sex, education level, race and citizenship), the knowledge (“yes” or “no”
answers), attitude (level of agreement or disagreement) and practices

» o«

(“often”, “seldom” or “never” answers) about T2DM and its prevention.

Ethical Approval: The study obtained ethical approval from both
Medical Research and Ethics Committee, Ministry of Health Malaysia
[KKM/NIHSEC/P14-374, Dated May-21-2014] and 1IlUM Research Ethics
Committee [IIUM/310/G/20/4/14-42. Dated December-26-2013]. The
written informed consent was obtained from the patients after full
explanation of the nature and purpose of the study and all procedures
used for the study.

Statistical Analysis

Data were analyzed using SPSS 21 (IBM, Armonk, NY, United States
of America). Frequencies and percentages were used to describe the
socio-demographic characteristics of the participants while Pearson
correlation test was used to assess the association between KAP practice
scores regarding T2DM, and their association with age of the participants.
Independent t-test was employed to compare the KAP scores between
different sexes and education levels, but in the comparison between
Malays and other races, Mann-Whitney test was used because of the
skewed distribution of the very small sample size of the other races

group.

Results

Socio-Demographic Characteristics of Respondents

The total of 104 respondents involved in this study were outpatients
attending the selected health center. The respondents’ socio-
demographic characteristics were obtained through the first part of
the questionnaire. The range of respondents’ age was between 18 and
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70 years. The mean age of respondents was 32.1 (SD=13.46) years. The
distribution of their sexes, educational levels, and races are shown in
Table 1. More than half [52.9% (55)] of the respondents were males and
had a secondary level of education [56.7% (59)] while the majority of
them were Malays [91.3% (95)] and all were Malaysians.

Knowledge of Respondents Regarding T2DM

Most respondents knew that diabetes was a chronic health problem
[82.7% (86)], it was worldwide [92.3% (96)], and it could be prevented
[84.6% (88)]. Respondents identified the risk factors for diabetes as
genetics [62.5% (65)], obesity [83.7% (87)], physical inactivity [96.2%
(100)], poor dietary habit [84.6% (88)] and race [8.7% (9)]. The early
symptoms of T2DM, which were correctly answered by the respondents,
were extreme hunger [43.3% (45)], unusual thirst [72.15% (75)], frequent
urination especially at night [75.0% (78)], numbness in hands or feet
[76.0% (79)], blurred vision [35.6% (37)], increased fatigue [84.6% (88)],
frequent infections [55.8% (58)], slow wound healing [85.6% (89)], and
diarrhea [46.2% (48)]. Nevertheless, some wrongly answered prolonged
cough [77.9% (81)] as an early symptom. The respondents identified the
complications of T2DM as blindness [57.7% (60)], amputation [71.2%
(74)], cardiovascular diseases [53.8% (56)], kidney disease [69.2% (72)],

Table 1. Socio-demographic characteristics of the respondents (n=104)

Frequency Percentage
Sex
Male 55 52.9
Female 49 471
Education level
No formal education 1 1.0
Primary education 6 5.8
Secondary education 59 56.7
Tertiary education 38 36.5
Race
Malay 95 91.3
Chinese 4 3.8
Indian 4 3.8
Others 1 1.0

and difficulty in breathing [25.0% (26)]. Regarding the preventions of
T2DM, the respondents correctly answered as losing weight [94.2% (98)],
regular physical activity [97.1% (101)], low-fat diet [90.4% (94)], avoiding
high calorie diet [64.4% (67)], low-sugar intake [94.2% (98)], and avoiding
high-salt diet [74.0% (77)].

The Attitude of Respondents Regarding T2DM

The majority [99.05% (103)] of the respondents agreed that doing
regular exercise had a lot of benefits. Nonetheless, a big portion [93.3%
(97)] of respondents wrongly believed that food containing more sugar
improved health. All the respondents stated that the prevention of T2DM
was important. Besides, only one of the respondents did not agree that
loss of weight and diet control were the preventive measures for T2DM.
One hundred percent of them believed that screening for T2DM was
important and advantageous. All agreed that it was essential to control
diet intake to keep their blood sugar in the normal range.

Practice of Respondents Regarding T2DM

Only 26.0% (27) and 32.8% (34) of the respondents read about DM and
the overall health, respectively. Forty-three (41.3%), 24 (23.1%), and 6
(5.8%) of the respondents did physical activities regularly, tried to lose
weight, and never took sweetened food or drinks, respectively. Only
26.0% (27), and 19.2% (20) of the respondents were concerned about
reducing fat and calories in their diet and had the blood test done for
T2DM, respectively. Furthermore, 17.3% (18) of them always consumed
sweet food and drinks, which is not a healthy practice.

Association between Knowledge, Attitude, and Practice scores
Regarding T2DM

The Pearson correlation test showed no significant association between
knowledge and attitude scores regarding T2DM (r=0.178; p=0.070), nor
between attitude and practice scores (r=0.074, p=0.455). However, there
was little positive significant correlation between knowledge and practice
scores regarding T2DM (r=0.481, p<0.001), which meant that higher
knowledge scores were associated with better practice regarding T2DM.

Association between Ages with KAP scores Regarding T2DM

The Pearson correlation test showed no significant correlation between
age and attitude scores regarding T2DM (r=0.067, p=0.500). However,

Table 2. Comparison of knowledge, attitude and practice scores regarding type 2 diabetes mellitus among sex, educational level and race

(n=104) using independent t-test

Knowledge

Characteristic n Mean (SD) p
Sex
Male 55 73.7 (6.31)

0.001
Female 49 77.9 (5.70)
Education
Lower level 66 74.4 (5.95)

0.004
Upper level 38 78.1 (6.46)
Race
Malay 95 77.0 (8.0)°

0.871°
Others 9 77.0 (9.0)°

aMedian (IQR). bMann-Whitney test
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Attitude Practice
Mean (SD) p Mean (SD) p
20.8 (0.62) 164 (2.72)

0.226 0.028
20.9 (0.34) 17.6 (2.98)
20.9 (0.40) 16.5(2.77)

0.381 0.020
20.8 (0.66) 17.8 (2.94)
21.0 (0 17.0 (3.0)°

0.337° 0.047°
21.0 (0 19.0 (5.0)°
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the Spearman correlation test showed a moderate-to-good positive
significant correlation between age and knowledge scores regarding
T2DM (r=0.562, p<0.001), also between age and practice scores (r=0.607,
p<0.001), meaning that older participants had better knowledge and
practice regarding T2DM.

Comparison of KAP scores Regarding T2DM among Different Sexes,
Education Levels, Races and Occupations

Table 2 shows the comparison of KAP scores regarding T2DM among
different sexes, education levels and races. For this purpose, the levels
of education were re-categorized into lower education which included
informal, primary and secondary education and higher education level
that also included tertiary education. All the races besides Malay were
combined into “others” type of race. The findings showed that the
knowledge and practice scores regarding T2DM were significantly higher
in females compared to males (p=0.001 and 0.028, respectively) and
significantly higher in those with higher education compared to those
with lower education level (p=0.004 and 0.020, respectively). Practice
scores were also found to be significantly lower in Malays compared
to other races (p=0.047) while no significant difference was found for
attitude scores among all the groups, nor for knowledge between Malays
and other races.

Discussion

DM is becoming a global public health threat with an alarmingly
increasing rate, making DM as an epidemic disease and an estimated
693 million people are projected to suffer from the disease by 2045 (4).
Additionally, it is estimated that about 193 million patients with DM will
continue to be unidentified because of the minimum initial symptoms,
particularly in T2DM (12).

All respondents who participated in this study were Malaysian, possibly
because the study was performed in a public health clinic in Malaysia.
Most of them were Malay, which could be due to the high number of
Malays in the nearby communities. Majority of the respondents attained
a secondary and tertiary education level, which is consistent with the
Malaysian education policy (13).

Most of the respondents knew that DM was a chronic health problem
and could be prevented. This might be due to the phenomenon of DM
that happens throughout the world. Previously, T2DM was only known
to happen in Western countries. However, DM has now spread to almost
every country throughout the world (14). Majority of respondents knew
about the risk factors of T2DM including genetic factor, obesity, physical
inactivity and poor dietary habits, which is good because they can take
the important preventive measures indicated to reduce their risk of
getting the disease. However, most of the respondents did not know
that race was one of the risk factors of T2DM. Race is a risk factor for
T2DM as it is known that certain ethnic group suffers from DM more
than others (15).

Most of the respondents knew the correct early symptoms of T2DM, and
therefore, they should be able to get early treatment for the disease. The
low level of knowledge regarding DM in a community portrays the extent
of health promotion for most chronic non-communicable diseases

(16). One study covering five different sub-Saharan countries reported
that there were still no effective primary care programs for DM (17).
Malaysian public health system is much more effectively operated in
comparison to sub-Saharan countries; therefore, people are commonly
quite aware regarding the early symptoms of DM. Respondents were
mostly aware of the complications of T2DM. However, most of them did
not know about breathing difficulty as one of its complications, which
could be due to the late cardiovascular complications. Awareness level
was quite consistent with another study report which reported that
cognizance and responsiveness was a principal determinant for control
and prevention of DM (18).

All respondents agreed that prevention of T2DM was important, and
most of them also agreed that physical exercise benefited a lot. If this
awareness is taken into action, it can prevent them from getting not only
the disease, but also a few other chronic diseases such as cardiovascular
diseases. People’s daily diet intake is influenced by their habits acquired
since childhood (19). Schools and other education settings have long
been considered a primary target to deliver nutrition education (20).
Proper nutrition is essential for the physical and mental development
of children and adolescents, which means school children are at the
phase of life when they are adapting habits that will last a lifetime; and
children are an important link among school, home, and community
(21). The current study findings were in the same line of healthy lifestyle
and DM prevention strategies.

Weight loss and diet control could help in the prevention of T2DM.
Multiple studies have reported that healthy lifestyle such as proper
diet and regular exercise can prevent and improve T2DM (5,22).
Besides, losing 5-10% of body weight can reduce the risk of getting DM
(23). Subsequently, the current study respondents’ opinion was quite
scientifically valid and up to date. Most of the respondents believed
that screening for T2DM was important and advantageous. Other study
reported similarly regarding the importance of regular screening (24).

All respondents in the current study knew that it was essential for
diabetic patients to control their diet to keep their blood sugar level
in the normal range. Higher dietary glycemic load and trans-fat are
associated with increased diabetes risk, whereas greater consumption
of cereal fiber and polyunsaturated fat is associated with decreased
risk (14). Overseas studies similarly recommended diet and glycemic
control (25). Thus, it is very important to educate the public on proper
and healthy nutrition intake to maintain a normal range of blood sugar
level.

From the results on practice regarding T2DM in the current study, it can
be deduced that practice regarding T2DM among respondents was not
at a satisfactory level. Therefore, there is a need to improve knowledge
and awareness about diabetes in or order to improve their practice
accordingly. Community level awareness programs need to be launched
to increase awareness (26).

The current study shows no significant correlation between knowledge
and the attitude of the respondents regarding T2DM. Thereafter, it can
be concluded that the knowledge of respondents did not contribute to
their attitudinal change regarding T2DM. Similarly, good attitude alone
did not contribute to having a healthy practice and is insufficient to
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prevent T2DM. Other factors, such as motivation and awareness are
also important (27). Psychological determinants of health behavior
such as reasons, goals, expectations, values, beliefs, or self-perceptions
will enhance the individual getting more motivation in managing their
health, especially in preventing T2DM (28).

T2DM is a disease of people in older age-group, which might explain
the reason for that most of the respondents at an older age could be
more keen on ensuring their health, which might contribute to the
betterment of their knowledge and practice regarding T2DM. Women
could also be more aware of health issues and therefore, more likely to
consult doctors compared to men. Therefore, women appear to have
higher health problem rates than men, but this may reveal the fact that
more men health problems are under-reported (29).

Even though the current study found no association between level of
education and KAP regarding T2DM, it was found that people having
a longer period of schooling tend to have better health due to their
healthier lifestyles (30). This is supported by the results of the current
study where those with higher education levels showed higher
knowledge and practice scores. “Education improves health because
it increases effective agency, enhancing a sense of personal control
that encourages and enables a healthy lifestyle. Education’s beneficial
effects are pervasive, cumulative, and self-amplifying, growing across
the life course” (31). Another study describes education as an important
instrument for improving the overall physical and mental health of
persons and folks because education promotes “healthy lifestyles
and positive choices, supporting and nurturing human development,
human relationships and personal, family and community well-being”
(32). Thereafter, it cuts down health care costs at an individual and
community level (32). The race of the respondents was not found to
be significantly associated with their knowledge and attitude regarding
T2DM. However, there was a significant association between races and
practice regarding T2DM. This shows that race affects health (33).

Study Limitations

The nature of the current study does not allow for the conclusion of a
causal-effect relationship because the temporal sequence of relationship
cannot be ensured using a cross-sectional design as applied in this study.
The complete generalization to the population needs to be done with
caution because of the convenience sampling that was used. Therefore,
it is recommended that further studies should be conducted by using a
cohort or experimental design to ensure that the variables investigated
are in a causal-relationship with the outcomes studied.

Conclusion

The knowledge regarding T2DM among the respondents in the current
study was quite satisfactory as most questions was correctly answered
by most or at least more than half of the participants. Although many
of them showed a positive attitude towards T2DM, there were still many
needs to be targeted to improve their awareness about the importance
of screening for diabetes and healthy lifestyle in preventing T2DM.
Knowledge was also found to be significantly correlated with practice
regarding T2DM, as were age with knowledge and practice. Knowledge
and practice regarding T2DM were all found to be significantly different
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between different sexes and levels of education, also for practice among
different races.
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ABSTRACT

0z

Introduction: We believe that vitamin B12 supplementation
may affect serum lipid levels because of its role in fatty acid
catabolism and its relationship with serum lipids. In this study,
it was investigated whether serum lipid and glucose values
were affected in patients receiving vitamin B12 treatment.

Methods: This is a retrospective observational study. In this
study, the medical records of patients who applied to the family
medicine outpatient clinic were analyzed retrospectively, and
serum parameters such as glucose, lipid and vitamin B12 levels
and demographic data such as age and gender were evaluated.
Twenty-one patients who received treatment due to vitamin
B12 deficiency and who had control lipid profile within 6
months, and who did not use any antihiperlipidemics were
included in the study.

Results: The mean serum cholesterol level was 209.6+30.1
before treatment and 195.6131.7 after treatment (p=0.002).
The mean serum triglyceride level was 196.2+117.8 before
treatment and 142.1+81.4 after treatment (p=0.001).
Conclusion: We can conclude that there is a relationship
between vitamin B12 and serum lipid parameters, and that
serum triglyceride levels are especially affected by vitamin B12
treatment.

Keywords: Fatty acids, lipid parameters, vitamin B12 deficiency

Amacg: Yag asit katabolizmasinda rol almasi ve serum lipitleriile
iliskisinin gosterilmis olmasi sebebiyle vitamin B12 takviyesinin
serum lipit seviyelerini etkileyebilecegini dustnuyoruz. Bu
calismada, vitamin B12 tedavisi alan hastalarda serum lipit ve
glikoz degerlerinin etkilenip etkilenmedigi arastiriimistir.

Yontemler: Bu calisma retrospektif gozlemsel bir arastirmadir.
Bu calismada, aile hekimligi poliklinigine basvurmus
hastalarin kayitlari geriye doniik incelenmis, glikoz, lipit ve
vitamin B12 gibi serum parametreleri ile yas ve cinsiyet gibi
demografik veriler degerlendirilmistir. Vitamin B12 eksikligi
sebebiyle tedavi alan, alti ay icinde tekrar lipit profili baktirmis
olan ve herhangi bir antihiperlipidemik kullanmayan 21 hasta
calismaya dahil edilmistir.

Bulgular: Serum kolesterol degerlerinin ortalamasi tedavi
oncesi 209,6+£30,1 mg/dL, tedavi sonrasi 195,6£31,7 mg/dL
bulundu (p=0,002). Serum trigliserit degerlerinin ortalamasi
tedavi oncesi 196,2+117,8 mg/dL, tedavi sonrasi 142,1£81,4
mg/dL bulundu (p=0,001).

Sonug: Sonug olarak vitamin B12 ile serum lipit parametreleri
arasinda bir iliskinin oldugunu ve ozellikle serum trigliserit
seviyelerinin  vitamin  B12  tedavisinden etkilendigini
soyleyebiliriz.

Anahtar Kelimeler: Yag asitleri, lipit parametreleri, vitamin
B12 eksikligi

Plasma lipids consist of 16% triacylglycerol (TG), 30% phospholipid, 14%
cholesterol, 36% cholesterol esters and 4% free fatty acids (2). Lipids,

Introduction

Vitamin B12 acts as the cofactor of two major enzyme systems in the i )
such as TG and cholesterol, which are not free in plasma under normal

body. One of these enzyme systems, the methylmalonyl coenzyme A .. . . .
Y y Y Y Y Y conditions, are found in the form of macromolecules called lipoproteins.

mutase, converts methylmalonyl coenzyme A to succinyl coenzyme According to their electrophoretic activity in ultracentrifuge, lipoproteins

A. Methylmalonyl coenzyme A is formed by propionyl coenzyme A 3re divided into chylomicrons, very low-density (pre-beta) lipoproteins
(VLDL), LDL (beta) and high-density (alpha) lipoproteins (HDL) (3).

Dyslipidemias, known as lipoprotein metabolism disorders, are classified

carboxylation or valine catabolism, which is formed by isolocine,

cholesterol and fatty acid catabolism (1).
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Table 1. Causes of secondary dyslipidemia

Obesity TG increases, HDL decreases

Sedentary life HDL decreases

Diabetes mellitus TG increases, TC increases
Alcohol TG increases, HDL increases
Hypothyroidism TC increases
Hyperthyroidism TC decreases
Nephrotic syndrome TC increases
Chronic renal failure TG increases, TC increases
Cirrhosis TC decreases
Obstructive hepatic impairment TC increases
Malignancy TC decreases
Cushing’s disease/Corticosteroid use TC increases
Oral contraceptives TG increases, TC increases
Diuretics TG increases, TC increases

Beta-blockers TC increases, HDL decreases

TG: triacylglycerol; HDL: high-density lipoprotein; TC: total cholesterol.

as primary and secondary dyslipidemias according to their etiology.
Primary dyslipidemias are characterized more by genetic disorders.
The causes of secondary dyslipidemias and related serum lipid changes
are shown in Table 1. Fatty acids, cholesterol and cholesterol esters,
which are eliminated by the macrophages in the processes following
the pathologies occurring in catabolism pathways, cause atherosclerotic
plaque formation as a result of accumulation in intimal layers of
arteries and lead to cerebral, coronary and peripheral arterial diseases.
Dyslipidemia treatment includes lifestyle change, diet, treatment of
secondary causes and medical treatment (4).

Vitamin B12 deficiency also increases the risk of developing high-
mortality clinical conditions such as myocardial infarction and cardiac
shock (5). There are studies suggesting that the prevalence of obesity is
increased in patients with vitamin B12 deficiency (6,7). It is claimed that
vitamin B12 may play a role in the synthesis of an antiprotease, alpha-
1-antitrypsin (ATAT), and ATAT may be associated with obesity (8). It was
suggested that there is a negative correlation between vitamin B12 and
serum triglyceride levels and a positive correlation between HDL levels
(9,10).

Vitamin B12 being a cofactor of the enzyme involved in fatty acid
catabolism, increased risk of obesity and myocardial infarction in
vitamin B12 deficiency, and negative correlation between vitamin B12
and triglycerides and positive correlation between HDL suggest that
vitamin B12 supplementation may affect serum lipid levels. In this
study, it was investigated whether serum lipid and glucose levels were
affected in patients receiving vitamin B12 treatment.

Methods

Study Design

This is a retrospective observational study. In this study, the medical
records of patients who applied to the family medicine outpatient clinic
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were analyzed retrospectively, and serum parameters such as glucose,
lipid and vitamin B12 levels and demographic data such as age and
gender were evaluated. Demographic data such as height, weight,
marital status, smoking and alcohol use were not taken into account
since they were not included in the patient records. As the study was
retrospective, no ethics committee approval was obtained. Vitamin B12
and lipid analyzes were performed to 228 patients who applied to the
family medicine outpatient clinic between 28 September 2012 and 17
May 2013. Twenty-one patients who received treatment due to vitamin
B12 deficiency and who had control lipid profile within 6 months, and
who did not use any antihiperlipidemics were included in the study.

The authors declare that the study was conducted in accordance with
the principles of the World Medical Association Declaration of Helsinki
“Ethical principles for medical research involving human subjects”.
Ethical approval was not needed because it was a retrospective study.
Consent was not taken from the patients because it was a retrospective
study.

Exclusion Criteria

Patients who received medication due to hyperlipidemia, diabetes,
obesity and thyroid disease and who received iron and folate treatment
were not included in the study. In addition, since vitamin B12 is stored
in the liver and kidney and excreted from the kidney, patients with liver
and renal failure were not included in the study. While the exclusion
criteria were determined, hospital information system and medulla
physician program were used.

Treatment Protocol

Intramuscular vitamin B12 treatment was 1000 microgram/mL/day for
5 days, 1000 microgram/mL/week for the following 5 weeks and 1000
microgram/mL once a month.

Statistical Analysis

Statistical Package for the Social Sciences for Windows version 16.0
(SPSS, Chicago, IL, USA) was used to analyze the data. Categorical data
were expressed as numbers and percentages. Numerical data were
expressed as means and were evaluated by Wilcoxon signed ranks test.
The normality of data was evaluated by skewness analysis. In addition,
triglyceride values were evaluated by dividing into three subgroups as
<150 mg/dL, 151-250 mg/dL and >251 mg/dL.

Results

Twenty-one patients aged 35 to 79 years were included in the study.
Fifteen of the patients were female (71%) and six were male (29%). The
distribution of serum glucose, lipid and vitamin B12 parameters of the
patients is shown in Table 2.

Serum cholesterol and triglyceride levels were significantly lower
in patients receiving vitamin B12 deficiency treatment than before
treatment. The mean serum cholesterol level was 209.6+30.1 mg/dL
before treatment and 195.6+31.7 mg/dL after treatment (p=0.002). The
mean serum triglyceride level was 196.2+£117.8 mg/dL before treatment
and 142.1+81.4 mg/dL after treatment (p=0.001). All of the patients
who received vitamin B12 treatment had a decrease in triglyceride
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levels. There was no statistically significant difference between serum
glucose, HDL and LDL levels before and after treatment (Table 3).

Serum total cholesterol levels after vitamin B12 treatment were
significantly lower in patients with triglyceride levels >151 mg/dL before
vitamin B12 treatment. There was no statistically significant difference
between serum total cholesterol levels before and after vitamin B12
treatment in patients with triglyceride levels <150 mg/dL (Table 4).
Serum triglyceride levels after vitamin B12 treatment were significantly

Table 2. Distribution of serum vitamin B12, glucose, lipid
parameters

n Mean + SD* Minimum  Maximum

Age (years) 21 55.38+14.22 35 79

Vitamin B12 (pg/mL) 21 214.14£73.16 82 300
Glucose (mg/dL) 21 89.95+17.18 61 137
Cholesterol (mg/dL) 21 209.57+30.09 119 256
Triglycerides (mg/dL) 21 196.19+£117.79 55 476
HDL (mg/dL) 21 47.81+11.68 32 70

LDL (mg/dL) 21 12210£2553 69 173

*SD: standard deviation; HDL: high-density lipoprotein; LDL: low-density lipoprotein

Table 3. Comparison of serum glucose and lipid parameters before
and after treatment

Treatment n  Mean % SD* | =

Before 21 89.95+17.18
G'”C/((’ff 117 3 0430
(mg/dL) After 21 88.71+12.51
Cholesterol  Before 21 209.57+30.09 P P
(mg/dL) After 21 195.57+31.70 '
Triglycerides Before 21 196.19+117.79 P R R
(mg/dL) After 21 142.14+81.38 '
Before 21 47.81+11.68
HDL (mg/dL) 12 6 3 0458
After 21 54.14+21.79
Before 21 122.10£25.53
LDL (mg/dL) 8 11 2 0615
After 21 120.38+29.21

*SD: standard deviation; | : negative ranks; 1: positive ranks; —: ties; HDL: high-density
lipoprotein, LDL: low-density lipoprotein. **Wilcoxon signed ranks test is significant at the
0.05 level (2-tailed); ***Wilcoxon signed ranks test is significant at the 0.01 level (2-tailed)

lower in patients with triglyceride levels >151 mg/dL and <150 mg/dL
before vitamin B12 treatment (Table 5).

Discussion

In our study, serum cholesterol and triglyceride values were lower
in patients receiving vitamin B12 deficiency treatment than before
treatment. This result suggests that serum lipid parameters, especially
triglycerides, are affected by vitamin B12 treatment. There are studies
in the literature that support our findings. It has been suggested
that hypertriglyceridemia can be effectively reduced by fenofibrate
and gemfibrozil treatment, as well as vitamin B6 and vitamin B12
supplement (11). Khaire et al. (12) showed that vitamin B12 and omega-3
supplementation normalize triglyceride levels in rats. In our study, there
was no significant difference in serum total cholesterol levels before
and after vitamin B12 treatment in patients with triglyceride levels <150
mg/dL. This result shows that vitamin B12 treatment does not affect
serum total cholesterol levels in patients with low triglyceride levels. The
decrease in serum total cholesterol levels after vitamin B12 treatment
in groups with high triglyceride levels suggests that this situation is due
to the change in serum triglyceride levels. This finding shows that the
relationship between vitamin B12 and lipid parameters can only be
related to serum triglyceride levels. Studies in the literature suggest that
the relationship between vitamin B12 and serum lipid parameters is
more pronounced in obese individuals (13) and in diseases related to
increased triglyceride levels such as diabetes (14,15).

Table 4. Comparison of serum total cholesterol levels before and
after treatment in subgroups categorized according to triglyceride
parameters

Triglycerides ~ Treatment n Mean + SD* U I Il D)
Before 8 193.75+32.03

<150 mg/dL 5 3 0 0400
After 8 190.62+37.15
Before 8 215.12£24.32

151-250 mg/dL 7 0 1 0.018%*
After 8 197.75+30.88
Before 5 226.00+28.24

251 mg/dL 5 0 0 0.043%
After 5 200.00£29.32

*SD: standard deviation; | : negative ranks; 1: positive ranks; —: Ties; **wilcoxon signed
ranks test is significant at the 0.05 level (2-tailed)

Table 5. Comparison of serum triglyceride levels before and after treatment in subgroups categorized according to triglyceride parameters

Triglycerides Treatment n Mean * SD* Minimum Maximum p
Before 8 92.121£25.61 55 126

<150 mg/dL 0.012**
After 8 74.50%£20.73 46 116
Before 8 190.50£24.03 160 238

151-250 mg/dL 0.012%*
After 8 157.00£31.58 106 216
Before 5 371.80+83.35 265 476

>251 mg/dL 0,043%*
After 5 226.60£110.04 112 358

*SD: standard deviation; **Wilcoxon signed ranks test is significant at the 0.05 level (2-tailed)

216



In our study, triglyceride levels were significantly decreased after
vitamin B12 treatment in patients with higher triglyceride levels before
vitamin B12 treatment. Since our study was retrospective, we do not
know whether this decrease was affected by other factors, such as
lifestyle changes, which would affect triglyceride levels during vitamin
B12 treatment. However, a significant reduction in triglyceride levels
was found in patients with triglyceride levels below normal, indicating
that vitamin B12 treatment was associated with a decrease in serum
triglyceride levels independent of other factors.

The limitations of this study are as follows: retrospective nature of the
study, lack of control group, lack of vitamin B12 measurements after
treatment, lack of assessment of other factors affecting serum lipid
parameters in the treatment process, and post-treatment duration
including a long interval of 6 months.

Conclusion

We can say that there is a relationship between vitamin B12 and serum
lipid parameters and that especially serum triglyceride levels are affected
by vitamin B12 treatment. However, we think that more comprehensive
studies should be done on this subject.
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ABSTRACT

0z

Introduction: Myocardial infarction remains a major cause
of morbidity and mortality in the young population. The
relationship between carotid intima-media thickness (CIMT)
and atherosclerosis has been shown in many studies, however,
there is no study investigating the association between carotid
imaging and cardiovascular events in young patients. In our
study, we evaluated the carotid imaging of young patients who
experienced ST-elevated myocardial infarction (STEMI) and
individuals at the same age and with normal coronary arteries.

Methods: A total of 160 young patients were enrolled in the
study. Of them, 115 patients were under the age of 45 years
with STEMI and 45 were under the age of 45 years with
normal coronary arteries shown in the coronary angiography.
Carotid ultrasound was performed for all patients and they
were divided into high-risk and low-risk carotid image groups
according to CIMT and the presence of carotid plaque. Both
groups were compared according to the traditional risk factors
and the predictors of STEMI were investigated.

Results: Both CIMT (0.87+0.28, vs 0.70+0.16, p<0.001) and
the presence of carotid plaque (14.8% vs 2.2%, p=0.024) were
found to be significantly higher in young patients with STEMI
compared to the control group. Independently from other
traditional risk factors, 0.1 mm increase in CIMT was associated
with a 42% increase in odds for STEMI. Similarly, being in the
high-risk carotid image group had 9.2 times increased odds for
STEMI than being in the low-risk carotid image group.

Conclusion: CIMT and the presence of carotid plaque have
a predictive value for cardiovascular events in young age
independently from traditional risk factors.

Keywords: Myocardial infarction, carotid intima-media thickness,
young age, carotid plaque, subclinical atherosclerosis

Amag: Miyokard enfarktiisi glinimiizde en 6nemli mortalite
ve morbidite sebebi olmaya devam etmektedir. Karotis
intima media kalinhginin (KIMK) aterosklerozla iliskisi, bircok
calismada gosterilmistir, fakat genc¢ populasyonda karotis
gortintiileme ile kardiyovaskiiler olaylari arastiran bir calisma
mevcut degildir. Calismamizda, gen¢ yasta ST-elevasyonlu
miyokard enfarktiisi (STEME) gecirmis olan hastalar ile, ayni
yas grubunda normal koroner arterlere sahip olan bireylerin
karotis gortinttilemeleri degerlendirildi.

Yontemler: Calismamiza dahil edilen 160 hasta, 45 yas alti,
STEME gecirmis 115 hasta ve kontrol grubu olarak koroner
anjiyografi ile koroner arterleri normal olarak saptanan 45
hastadan olusuyordu. Tim bireylere karotis ultrasonografisi
yapildi ve hastalar KIMK ve plak varligina gore yiiksek riskli ve
dusuk riskli karotis gortinttileme olacak sekilde 2 gruba ayrildi.
iki grup da geleneksel risk faktorleri ve STEME'nin bagimsiz
prediktorleri agisindan incelendi.

Bulgular: STEME gecirmis gen¢ hastalarda hem KIMK
(0,87+£0,28, vs 0,700,116, p<0,001) hem de karotis plak varligi
(14,8% vs 2,2%, p=0,024) kontrol grubuna gore anlamli olarak
yuiksek tespit edildi. Diger geleneksel risk fak- torlerinden
bagimsiz olarak, KIMK'de 0.1 mm artis, STEME icin %42
oraninda artisla iliskili bulundu. Benzer olarak, yiiksek riskli
karotis goruinttileme grubunda olmanin, distik riskli gruba
gore STEME acisindan 9,2 kat artmis riskle iliskili oldugu
gosterildi.

Sonug: Geng yasta, geleneksel risk faktorlerinden bagimsiz
olarak, KIMK ve karotis plak varlig, kardiyovaskuler olaylar
acisindan prediktif degere sahiptir.

Anahtar Kelimeler: Miyokard enfarktis, karotis intima-media
kalinhigi, geng yas, karotis plak, subklinik ateroskleroz
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Introduction

Coronary heart disease (CHD) remains one of the most important causes
of mortality despite advances in diagnosis and treatment (1). Although
CHD generally occurs in patients over the age of 45 years, it can also
cause serious morbidity and mortality in younger individuals.

The Framingham risk score system, which is used mostly, is composed
of traditional risk factors and has a modest predictive level at best
(2). In addition, it has been reported that most of the patients having
cardiovascular problems are classified as low- or moderate risk groups
by conventional score systems (3,4). Regarding this, non-invasive tests
are needed to be used to establish high-risk groups for subclinical
atherosclerosis, which are classified as moderate risk group by traditional
risk score systems.

Many studies have shown that carotid doppler ultrasonography (USG),
ankle-brachial index, and coronary calcium score are all useful in
predicting cardiovascular risk beside traditional risk factors (5-7).
Those methods, especially carotid intima-media thickness (CIMT) and
the presence of carotid plaque, can be widely used to determine early
atherosclerotic lesions.

CIMT may be a predictor of cardiac related ischemic events (8). In
addition, previous studies have shown that carotid imaging and CIMT
are related to the severity of atherosclerosis and the increase in CIMT
correlates with the prevalence of cardiovascular diseases (9,10).

To the best of our knowledge, there are a few studies which review
the relation between young myocardial infarction (MI) patients and
CIMT. Besides, in these studies, control group has not been selected
from patients who have completely normal coronary arteries proven
by conventional coronary angiography and none of them has been
evaluated in terms of the presence of carotid plaque (11-14). For this
reason, the clear separation of patient and control groups and the
detailed examination of the carotid image make our study unique
and valuable. Consequently, we aimed to compare the CIMT and the
presence of carotid plaques in young patients who experienced ST-
elevated myocardial infarction (STEMI) and in the same aged patients
whose coronary angiography results were totally normal. In order to
reach this study design, 115 patients that had STEMI and 45 patients
with normal coronary angiography were compared considering their
carotid scans.

Methods

Study Groups

Totally 160 patients under the age of 45 years, who were admitted to
the hospital between the dates of January 1, 2012 and January 1, 2015,
were included in the study. One hundred and fifteen patients, who were
performed primary percutaneous coronary intervention because of
STEMI (mean age: 39.4+4.3 years), and 45 control group patients, who
were performed coronary angiography with the suspect of the acute
coronary syndrome but resulted with normal coronary angiography
(mean age: 39.3+4.2 vyears), were the subgroups of the study. The
decision of angiography for the control group was made according
to the patients’ symptoms and risk factors. Stress tests (effort test and
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scintigraphy) were not performed because of suspected unstable angina
pectoris. Routine provocation test is not performed in our catheter
laboratory. Two of the patients that were clinically suspected of having
vasospasm in the control group underwent a provocation test. No
coronary vasospasm was detected in these patients. Although the limit
values for young age Ml vary in various studies, most studies have used
an age cut-off of 40 to 45 years to identify young patients with MI. In
our study, we used the upper limit to achieve an adequate number
of patients and patients below the age of 45 years were accepted
to be at young age. Framingham risk score was calculated for all
patients. Patients’ demographic properties, past medical histories, and
cholesterol-hemogram levels were collected. The evaluation of blood
lipid levels and other measurements were performed as the standard
procedures. Risk factors were categorized as those having or not having
the illness. Smoking habits were recorded according to the patients’
statements. Hypertension was defined as a systolic blood pressure
above 140 and diastolic blood pressure above 90 mmHg, daytime ABP
of 135/85 mmHg or use of antihypertensive medications for longer than
2 weeks. Low density lipoprotein level above 130 or using antilipidemic
medications was called hypercholesterolemia. A fasting glucose level
above 126 or receiving insulin therapy or oral antidiabetic therapy for
more than 2 weeks was evaluated as diabetes mellitus (DM). Ambulatory
blood pressure monitorization and carotid USG were performed after
the coronary angiography. This study was approved by the Ethics
Committee of the University of Health Sciences, istanbul Mehmet
Akif Ersoy Thoracic and Cardiovascular Surgery Training and Research
Hospital under the (decision no: 03.07.2014/6). All the procedures in this
study were in accordance with the 1975 Helsinki Declaration, updated
in 2013. Informed consent was obtained from all participants included
in the study.

Ambulatory Blood Pressure Monitorization

All patients underwent ABPM to rule out the effect of blood pressure on
CIMT. A portable compact digital recorder (Tonoport V, Milwaukee, GE
Healthcare) was used to perform 24-h ABMP measurement. This device
was programmed to measure daytime and nighttime blood pressures.
Daytime was defined as the time from 07.00 to 23.00 and the device
measured blood pressure at 30-min intervals. Nighttime was defined as
the time from 23.00 to 07.00 and the device measured blood pressure at
60-min intervals. The patients were told to do their daily activities, but
only to remain stable during the device measurement. If more than 80%
of the measurements were valid, the test was considered appropriate.

Evaluation of Carotid Images

Carotid USG was performed on all patients for CIMT measurement
and carotid plaque evaluation after the coronary angiography. The
recommendation of the American Society of Echocardiography and
The Society of Vascular Medicine for the calculation was considered
(15). Carotid USG was performed by a vascular radiologist who was
certificated for the procedures of duplex scan. The LOGIQ E9 ultrasound
system (GE Healthcare, Milwaukee, WI, USA) was used to measure the
carotid arteries. All calculations were made from the common carotid
arteries on both sides, approximately 15 mm proximal of the carotid
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bifurcation. CIMT was calculated between the medial-adventitial surface
and luminal-intimal surface. Three different places of the thickest ones
were measured, and the maximum values were taken to reach valid
CIMT without including the plaques. The mean values of the right
and left carotid arteries were accepted as the ultimate CIMT. Carotid
plaque was accepted and described as the increase of intima- media
thickness focally for more than 50% or CIMT >1.5mm. Finally, the study
population was divided into two groups as the high-risk carotid profile
group and the low-risk carotid profile group. Having plaques or CIMT
>0.9 mm was defined as the high-risk carotid profile and not having
plaques or CIMT <0.9 mm was defined as the low risk carotid profile
considering the previous studies (16,17).

Statistical Analysis

Continuous variables are presented as means and standard deviations.
The categorical variables are expressed as numbers and percentages.
Study groups were compared using the unpaired Student’s t-test for
continuous variables that displayed normal distribution and using the
Mann-Whitney U test for continuous variables that did not display normal
distribution. Categorical data were compared with the chi-square test.
For predicting potential risk factors for M, logistic regression analysis
was used. A p value below than 0.10 was employed for potential variable
selection in multivariate analysis. The Nagelkerke r-squared values for
logistic regression were recorded. Receiver operating characteristics
(ROQ) curves for potential risk factors were drawn to distinguish MI. The
Youden’s index was used to derive the best cut-offs. The area under the
ROC curves (AUC) was recorded. P values under 0.05 were considered to
be statistically significant. Statistical analyses were performed using the
SPSS software version 18.0 for Windows (SPSS Inc., Chicago, lllinois, USA).

Results

There was no statistically significant difference between the groups in
terms of traditional risk factors and Framingham risk score. As expected,
only white blood cell level was significantly higher in the MI group
(Table 1).

Carotid USG scans and ambulatory blood pressure monitorization
results of the patients having MI and the patients with normal coronary
arteries can be seen in Table 2. There was no difference between the two
groups in terms of daytime, nighttime, and mean systolic and diastolic
blood pressures. Thus, blood pressure effect, which is one of the most
important determinants of CIMT, was ruled out. There was a statistically
significant difference in CIMT (p<0.001) and carotid plaque presence
(p=0.024) between the groups. In addition, high-risk carotid profile was
significantly higher in the M1 group. (40.0% vs 6.7%, p<0.001).

In logistic regression analysis, it was determined that Framingham
risk score and traditional risk factors were not independent predictors
of ML Only high density lipoprotein was detected as a predictor
(p=0.019). Nevertheless, independent from traditional risk factors and
Framingham risk score, 0.1 mm increase in CIMT was associated with a
42% increase in odds for STEMI. Similarly, independent from traditional
risk factors and Framingham risk score, being in the high-risk carotid
image group had 9.2 times higher odds for MI than being in the low-
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risk carotid image group (Table 3). A CIMT cut-off >0.8 mm had AUC of
0.686 for distinguishing M1 patients from patients with normal coronary
angiography, with a 48.7% sensitivity and 80.0% specificity (Figure 1).

Table 1. Baseline characteristics of study population, mean +
standard deviation, or n (%)

Variable il prontiie

Age, years 39.4143 39.3%+4.2 0.856
Male, n (%) 103 (89.6%) 38 (84.4%) 0.368
BMI (kg/m?) 29.1£3.9 29.1£4.1 0.949
Smoking, n (%) 58 (50.4%) 16 (35.6%) 0.090
DM, n (%) 16 (13.9%) 5 (11.1%) 0.637
HT, n (%) 33 (28.7%) 8 (17.8%) 0.155
HL, n (%) 48 (41.7%) 14 31.1%) 0.215
Family H, n (%) 37 (32.2%) 9 (20.0%) 0.126
Framingham risk score, %  7.3£5.6 5.8%7.1 0.159
Creatinine (mg/dL) 0.81£0.17 0.78+0.14 0.165
Total cholesterol (mg/dL) 200.8+42.6 213.3%£59.1 0.138
LDL (mg/dL) 132.7434.1 129.3+42.5 0.601
HDL (mg/dL) 36.9£10.2 39.9+10.4 0.102
Triglycerides (mg/dL) 190.7+157.5 213.8+123 4 0.376
Glucose (mg/dL) 132.2£57.2 142.21£91.4 0.420
WBC count (10°/L) 11.8+3.3 8.0£2.7 <0.001
Platelet (10°/L) 270.1£61.4 266.2+69.2 0.727
Hematocrit (g/dL) 429+4.4 41.742.6 0.080

MI: myocardial Infarction, BMI: body mass index, DM: diabetes mellitus, HT:
hypertension, HL: hyperlipidemia, H: history, LDL: low density lipoprotein, HDL: high
density lipoprotein, WBC: white blood cell

Table 2. Ambulatory blood pressure monitorization and carotid
imaging results of study population mean = standard deviation,
or n (%)

MI patients, Control group,

(n=115) (n=45) p
Mean SBP, mmHg 125.3£16.4 126.5£10.9 0.651
Mean DBP, mmHg 80.7+£12.9 79.4%13.8 0.584
Daytime SBP, mmHg 128.2%£17.0 128.6111.1 0.870
Daytime DBP, mmHg 83.6£13.3 83.1£9.0 0.816
Nighttime SBP, mmHg 116.8£18.1 117.2£20.2 0.911
Nighttime DBP, mmHg 72.3%£13.5 74.6£10.8 0.311
CIMT, mm 0.87£0.28 0.70£0.16 <0.001
Ea(z/(j)tid plaque presence, 17 (14.8%) 102.2% 0.024
High-Risk Carotid Profile, 46 (40.0%) 3(6.7%) <0.001

n (%)%

**High risk carotid profiled defined as having plagques or CIMT >0.9 mm.

SBP: systolic blood pressure, DBP: diastolic blood pressure, CIMT: carotid intima-media
thickness



Table 3. Multivariate logistic regression analysis for potential
predictors of myocardial infarction

L . Multivariate
Univariate analysis N
analysisq
OR (CI 95%) p OR(CI95%) p
Age, years 1.015 (0.935-1.103) 0.716 - -
Male, yes 0.606 (0.215-1.708) 0.343 - -
BMI, kg/m? 0.997 (0.914-1.057)  0.940 - -

Hyperlipidemia, 1678 (0.796-3.677) 0173 - -

yes
DM, yes 1.363 (0.454-4.090) 0.581 - -

. 1.634
Smoking, yes 1.844 (0.907-3.757) 0.092 0.210

(0.759-3.520)

Hypertension,

1.861(1.084-4.418) 0159 - -
yes

Family history,

1897 (0.829-4.345) 0130 - -
yes
AEIIEAED 1.037 (0.970-1.105) 0254 - -
score
HDL, mg/dL 0963 (0931-0.997) 0032 9% 0.019

> Mg 203 B3, : (0.923-0.993)

LDL, mg/dL 1.003(0.993-1.012)  0.598 - -
Mean SBP, 0.967 (0.924-1.012) 0150 - -
mmHg
Mean DBF, 1.041(0.984-1.100)  0.161 - -
mmHg

27.162 1.420
CAMT, mm X0 4 151177.744) 0001 1 168-1725 001
Carotid plaque 5.138
resence 7633 (098559.166) 0052 0 o o o 04123
High risk carotid 9.241
imaget 9333 (273031.909) <0001 oo oy <0001

FThese groups were included in a second model instead of carotid intima-media
thickness and carotid plaque presence

fINagelkerke R square of the full model was 23.6%.

OR: odds ratio, ClI: confidence interval, BMI: body mass index, DM: diabetes mellitus,
HDL: high density lipoprotein, LDL: low density lipoprotein, SBP: systolic blood pressure,
DBP: diastolic blood pressure, CIMT: carotid intima-media thickness
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Figure 1. Receiver operating characteristics curve showing the
distinguishing ability of Carotid Intima-Media Thickness for ST Segment
Elevated Myocardial Infarction.

ROC: receiver operating characteristics, CIMT: carotid intima-media thickness, AUC:
area under the ROC curve, Cl: confidence interval
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Discussion

In this study, we found an effect of CIMT on cardiovascular events in
young patients. Besides, high-risk carotid image that was defined as
CIMT >0.9 mm or the presence of carotid plaque was related with
increased risk of cardiovascular events. Our findings have suggested that
beyond traditional risk factors, the carotid imaging plays an important
role in determining the risk of Ml in young patients. The demonstration
of the usefulness of carotid imaging as a predictor of MI in young age-
matchedindividuals with similar Framingham scores makes our study
unique and valuable.

It has been shown that more than half of the cardiovascular heart
diseases are seen in low- and moderate-risk groups when patients are
assembled into groups according to the traditional risk scores (3,4).
Furthermore, there are insufficient data on the predictability of the
Framingham risk score, which is used most commonly, in younger
patients. Therefore, alternative scanning tests, which can be used to
evaluate subclinical atherosclerosis in those patients, may become more
important in revising the risk score systems.

CIMT measurement by carotid USG and plaque definition can be
found in the guidelines. CIMT >0.9 mm or having a carotid plaque is
defined as the target organ damage for hypertension according to the
Europe Society of Cardiology (18). The American Heart Association (AHA)
recommends CIMT measurement for cardiovascular risk evaluation but
not in the form of population screening (19,20). Furthermore, under
the guidance of a meta-analysis, which shows that detecting plaques
in carotid arteries is more important than CIMT measurement, AHA also
recommends carotid scan for plaques (21). Considering these guidelines,
we arranged the risk groups according to both CIMT measurement and
presence of carotid plaques in our study.

Many epidemiologic studies such as the atherosclerosis risk in
communities (9) and the cardiovascular health study (10) detected a direct
relationship between Ml and CIMT even in the absence of cardiac illness.
The study of Paroi Arterielle et Risque Cardiovasculare in Asia Africa/
Middle East and Latin America (parc-aala) is another study that found a
relationship between CIMT and carotid plaques with Framingham risk
score, free from geographic differences (22). In the Rotterdam study,
Bots et al. followed 7893 patients and found 194 MI cases during that
period. At the end of the study, MI group had higher CIMT values than
the other group (23). The Kuppio ischemic heart disease study found
that if the CIMT value had increased 0.1 mm, 11% increase of Ml cases
could happen regarding this (24). In another study, Salonen and Salonen
(25) showed that plaque formation was related to increased M risk by
4.15 times and accordingly, they speculated that early carotid USG and
risk classification could have advantages to decrease acute coronary
syndromes. Irie et al. (26) had shown that maximum CIMT measurement
in addition to traditional risk factors could improve risk classification.
Baldassare found that CIMT measurement in addition to Framingham
risk score was a rational approach to prevent cardiovascular diseases
(27). In our study, unlike above-mentioned studies, we focused only
on young patients and we combined CIMT and plaque formation.
Consequently, we investigated that being in the high-risk carotid image
group had 9.2 times increased odds for MI. These results indicate the
additional effect of CIMT and plaque presence. Besides, MI patients and
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the patients with normal coronary arteries had no statistically significant
difference in terms of traditional risk factors and Framingham risk score,
however, there were significant differences in terms of CIMT and carotid
plaque, which means that carotid scanning is a valuable test apart from
traditional risk scores to determine the risk of coronary artery disease in
the young population.

We established our study on young population. When choosing this
population, our goal was to determine the function of the carotid
imaging to determine the risk group in this population. Since both
traditional risk scoring and scoring such as coronary calcium are
not high predictive values, a primary precaution cannot be taken
in young age groups. CIMT measurement is a reliable marker for the
plaque formation for the atherosclerotic process in young patients
(28). Similarly, studies showed that carotid USG was more confidential
than coronary calcium score to detect atherosclerosis in young adults
since the calcification period could take years (29,30). Carotid scanning
becomes more valuable to detect subclinical atherosclerosis in young
MI patients as Fournier et al. (31) have shown that atherosclerosis can
be seen relatively less in young MI. Also, Linhart et al. (11) revealed that
young MI patients had an increased CIMT thickness, which is consistent
with our study data (p=0.001). So, we can speculate that atherosclerosis
is a diffuse disease and may affect many vascular beds at the same time
in young population.

Especially in patients with a moderate risk according to traditional
risk factors for cardiovascular disease, carotid imaging appears to be
valuable for detecting increased latent cardiovascular risk. However,
there are not enough data to prescribe acetylsalicylic acid or statin
in patients who have high-risk carotid images. Regarding this, more
prospective randomized trials should be carried out.

There was no difference between the MI group and the control group
in terms of traditional risk factors. Since risk factors were taken into
account in the process of angiographic decision-making in the control
group, it is not surprising that this group had as many risk factors as Ml
patients. Moreover, the scores on gender, DM, hyperlipidemia, smoking,
family history, and hypertension were higher in the M| group, but the
difference was not statistically significant. The statistically significant
difference of carotid imaging between the groups may be considered
to be additional effects of these risk factors. In addition, increased CIMT
and the presence of carotid plaque may occur as a result of indirect
mechanisms independently of traditional risk factors.

This study provided novel evidence enlightening the importance of
carotid imaging in young patients. However, it has some limitations.
First, this was a single-center study which may result in selection bias.
Second, the cross-sectional design of the study suggests an association
but does not establish a cause and effect relationship. Third, carotid
scanning was evaluated by only one researcher. Nonetheless, the test
was performed by standard protocols and specialists in the field. Finally,
this is not a prospective study so the absence of long-term results has
prevented us from obtaining future results of high-risk carotid imaging.

Conclusion

In summary, we found a relationship between MI and high-risk carotid
profile defined as increased CIMT and the presence of carotid plaque
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in young patients. Our findings suggest that beyond having established
risk factors, high-risk carotid imaging provides additional information
to detect subclinical atherosclerosis in young patients. In light of this
study, clinicians need to focus on carotid imaging apart from traditional
risk factors when screening young patients for atherosclerosis.
Furthermore, we should consider closer and more frequent follow-up of
individuals with high-risk carotid imaging to prevent fatal and non-fatal
cardiovascular events in young population.
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Factors Affecting the Etiology of Intractable Pruritus in
Hospitalized Patients Without Primary Skin Lesions

Yatirilarak Etiyolojik Arastirma Yapilan Primer Deri Lezyonu Olmayan Siddetli Kasintili
Hastalarda Kasinti Etiyolojisini Etkileyen Faktorler
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ABSTRACT

0z

Introduction: Pruritus is a common symptom that has
dermatologic, systemic, neurological, psychogenic, mixed,
and unknown causes. The aim of this study was to identify
the underlying origin of pruritus (UOP) in hospitalized patients
having intractable pruritus and presenting with secondary
scratch lesions (SSLs) and to assess the factors affecting UOP.

Methods: Data of 95 patients (male/female: 47/48) presenting
with SSLs were examined retrospectively. Demographic and
clinical characteristics, diagnostic procedures, and treatment
agents were recorded. UOP was defined as dermatological and
non-dermatological factors.

Results: The median (range) age and disease duration were 61
years (11-91) and 2 months (0.06-120), respectively. Pruritus
was related to dermatological and non-dermatological reasons
in 78% and 22% of patients. Univariate analysis revealed
that factors showing an association between patients with
and without underlying dermatological origin of [pruritus
(UDOP)] were age, disease duration, disease onset, >3 months
of continuous drug use, intake of drugs attributed to lead to
pruritus, accompanying systemic diseases, polypharmacy,
renal function tests, and the presence of sleep disorders
(p=0.001, p=0.001, p=0.001, p=0.03, p=0.045, p=0.02,
p=0.004, p=0.047 and p=0.01, respectively). Multivariate
analyses revealed that acute onset of pruritus increased the
risk of UDOP by 15.28 times (p=0.005, 95% confidence interval
(C): 2.30-101.67) compared to patients with chronic onset.
The lack of sleep disorders increased the risk of UDOP by 8.22
times (p=0.01, 95% Cl: 1.67-40.56) compared to patients who
had sleep disorders.

Conclusion: Acute onset of pruritus and lack of sleep disorders
were independent predictors of UDOP in patients with SSLs.
The remaining patients without UDOP should be directed to the
relevant departments for accurate diagnosis and management.

Keywords: Pruritus, etiology, skin

Amag: Kasinti sik gortlen bir belirti olup dermatolojik,
sistemik, norolojik, psikojenik, mikst ve bilinmeyen sebepleri
vardir. Bu ¢alismanin amaci sekonder deri lezyonlari (SDL)
ile prezente olan, direncli kasinti nedeniyle hastanede yatan
hastalarda kasinti etiyolojisini (KET) bulmak ve KET'i etkileyen
faktorleri degerlendirmektedir.

Yontemler: Retrospektif olarak SDL olan 95 hasta (erkek/
kadin: 47/48) calismaya alindi. Demografik ve klinik ozellikler,
tanisal islemler ve tedavi ajanlar kaydedildi. KET dermatolojik
ve dermatoloji disi sebepler olarak tanimlandi.

Bulgular: Calismamizda ortalama (aralik) yas 61 (11-91)
yil ve hastalik siiresi 2 (0,06-120) aydi. Kasinti %78 hastada
dermatolojik, %22 hastada dermatoloji disi sebeplerle
iliskili bulundu. Tek degiskenli analiz yas, ortalama hastalk
stiresi, akut veya kronik seyir, 3 aydan uzun stre strekli ilac
kullanimi, kasintiya yol acabilecek ila¢ kullanimi, eslik eden
sistemik hastalik, polifarmasi, bobrek fonksiyon testleri ve
uyku bozuklugu varligi ile altta yatan dermatolojik sebebe
bagl kasintisi (DSK) olan ve olmayan hastalarda iliski gosterdi
(sirasiyla  p=0,001, p=0,001, p=0,001, p=0,03, p=0,045,
p=0,02, p=0,004, p=0,047 ve p=0,01). Cok degiskenli analiz
kronik kasintisi olan hastalarla karsilastirildiginda akut
kasintisi olan hastalarda DSK riskinin 15,28 kat (p=0,005,
95% Cl): 2.30-101,67) arttigini gosterdi. Uyku bozuklugu olan
hastalarla karsilastirildiginda uyku bozuklugu yoklugunun DSK
riskini 8,22 kat (p=0,01, 95% Cl: 1,67-40,56) artirdig1 gortldi.
Sonug: Kasintinin akut seyirli olmasi ve uyku bozuklugunun
olmamasi SDL olan kasintili hastalarda DSK’'nin bagimsiz
prediktorleridir. DSK olmayan hastalar tani ve tedavi icin
uygun boltimlere yonlendirilmelidir.

Anahtar Kelimeler: Kasinti, etiyoloji, deri

A[m] Address for Correspondence/Yazisma Adresi: Neslihan Akdogan MD, University of Health Sciences, Ankara Numune
%k Training and Research Hospital, Clinic of Dermatology and Venereology, Ankara, Turkey

Received/Gelis Tarihi: 19.07.2018
Accepted/Kabul Tarihi: 13.12.2018
Phone: +90 312 508 56 43 E-mail: nslakdogan@gmail.com ORCID ID: orcid.org/0000-0002-1137-5399
® (Cite this article as/Atif: Akdogan N, incel Uysal P, Oktem A, Karabulut E, Hayran Y, Yalcin B. Factors Affecting

the Etiology of Intractable Pruritus in Hospitalized Patients Without Primary Skin Lesions. Istanbul Med J 2019;
20(3): 224-30.

©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.


https://orcid.org/0000-0002-1137-5399
https://orcid.org/0000-0002-4540-6560
https://orcid.org/0000-0003-3810-6188
https://orcid.org/0000-0002-7811-8215
https://orcid.org/0000-0003-1942-7285
https://orcid.org/0000-0003-2297-1409

Introduction

Pruritus is described as a sensation that will provoke scratching or
the desire to scratch (1). It is defined either acute or chronic. Chronic
form was described by the International Forum for the Study of
Itch in 2007 as that lasting 6 or more weeks (2). Pruritic patients are
divided into 6 groups according to the underlying etiologies such as
dermatologic, systemic, neurologic, psychogenic/psychosomatic, mixed
and other reasons (2). Well-known dermatologic conditions associated
with pruritus are inflammatory skin diseases, infectious dermatoses,
neoplastic conditions, genodermatoses, autoimmune bullous diseases,
and some pregnancy dermatoses (3).

The underlying etiologies of patients with pruritus are sometimes
detected easily. However, the exact diagnosis remains challenging when
patients only present with secondary scratch lesions (SSLs) instead of
presentation with primary skin lesions (PSLs) (4). Some patients may only
present with SSLs without any PSLs. However, SSLs may arise from the
manipulation of PSLs or from external forces such as scratching, trauma
in the absence of PSLs. In accordance with the findings outlined above,
it may not be possible to reach the underlying origin of pruritus (UOP)
in patients with SSLs. Hence, the aim of the study was to identify the
UOP and to assess the factors affecting UOP in hospitalized patients with
intractable pruritus in the absence of PSLs.

Methods

Data of the patients with the diagnosis of pruritus of unknown etiology
defined by the ICD-10 codes L29 (pruritus), L29.8 (other pruritus), L29.9
(pruritus, not elsewhere classified), and L28.2 (other prurigo) were
retrospectively collected from hospital databases between October
2013 and November 2016. Regardless of the duration of pruritus,
patients with acute or chronic onset and intractable pruritus were
enrolled. Intractable pruritus is defined to be refractory to conventional
therapies for pruritus (combination of oral antihistamines, topical mild
or moderate potent corticosteroid ointments and moisturizers) given
at least for 2 months and/or generalized distribution in patients for
whom topical therapies were not appropriate and/or intense pruritus
leading sleep disorders, disturbance of daily activities. Pruritic patients
with underlying dermatoses were excluded. In all patients presented
with SSLs in the absence of identifiable PSLs. SSLs were described as
excoriation, lichenification, fissure, erosion, ulceration, scale, and crust.

Demographic data including age, gender, duration of pruritus, personal
and familial medical history, onset of disease (acute/chronic), and
previous and current topical and systemic treatment agents were
recorded. Patients were questioned for sleep disorders due to pruritus.
The presence of xerosis was checked. Patients were classified by age
groups according to the World Health Organization’s old age description
(<60 years and >60 years) for statistical analysis (5). The duration of
pruritus was expressed in months. A detailed medication (use of any
drug due to a reason other than pruritus) history including >3 months
of continuous drug use and newly initiated drug therapy in the past 30
days was obtained. Polypharmacy was defined as the concurrent use of
>4 drugs. The European guideline was used to detect potential drugs
that could lead to pruritus (6).
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Collected laboratory investigation data comprised of serum levels of
liver transaminases, renal function tests, blood eosinophil cell count,
total serum immunoglobulin E (IgE) levels, and stool parasite tests.
Eosinophilia was described as a peripheral blood eosinophil cell count
>600 cells/microliter. The extent of eosinophilia was classified into 3
groups as mild (600-1500 cells/mL), moderate (1500-5000 cells/mL)
or severe (>5000 cells/mL). A serum total IgE level >87 IU/mL was
considered high. Stool specimens were collected over a 3-day period.
Number of patients undergoing testing for malignant disease and
testing for skin biopsy, lymph node biopsy, patch test or any other
invasive diagnostic procedures were recorded. Numbers and details
of the radiological studies and invasive diagnostic tests were based on
the patients’ first hospitalization for pruritus prior to the initiation of
treatments. The result of skin biopsies was reviewed. The status of direct
immunofluorescence microscopy (DIF) was questioned.

The number and content of consultations requested during
hospitalization were examined. The duration of hospitalization was
expressed in days. The diagnoses were confirmed by clinical features
and histopathological findings. Patients were then classified according
to the UOP such as dermatological and non-dermatological factors.
The associations between patients with and without underlying

dermatological origin of pruritus (UDOP) were assessed.

Statistical Analysis

All statistical analyses were performed using the software of Statistical
Package for the Social Sciences (SPSS, Inc., Chicago, IL, USA) version 20.0.
Demographic and clinical characteristics of the study population were
analyzed using descriptive statistics. All numericvariables were expressed
as median (range) since no numeric variables followed normality in this
study. Categorical variables were described by frequency and percentage.
Differences in numeric variables between patients with and without
UDOP were analyzed by using the Mann-Whitney U test. The chi-square
test ((?) was employed to determine whether there were differences in
categorical variables between independent groups. Multivariate logistic
regression analysis was used to analyze variables with p value cut-off
point of 0.15 via following elimination of confounding factors. The
strength of the association between variables and UOP was assessed by
odds ratios (ORs) with the corresponding 95% confidence intervals (Cls).
A p value of <0.05 was accepted statistically significant.

The study was approved by the Ankara Numune Training and Research
Hospital Ethics Committee (decision no: E-16-1065, 19 October 2016). All
procedures performed in the study were in accordance with the ethical
principles of the 1964 Helsinki Declaration. Due to the retrospective
design, patient consent was not obtained.

Results

Demographic and Clinical Characteristics of the Study Population

The study included 95 participants, including 47 males and 48 females
who were examined by the consultant dermatologists. The median
(range) age and disease duration was 61 years (11-91) and 2 months
(0.06-120 months), respectively. The distribution of patients according
to demographic and clinical characteristics, laboratory parameters,
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Table 1. Demographic and clinical characteristics of the study Table 1 contiuned

population :
X Oral cyclosporine 1(1%)
Data Patient group, n (%) i
. Oral acitretin 1(2%)
Age, years, median (range) 61 (11-91)
L Azatiopurine 1 (1%)
Age distribution (years)
Narrow-band UVB 3 (3%)
<60 years 47 (49.5%) -
Omalizumab 1(1%)
>60 years 48 (50.5%) i
Gabapentin 1 (1%)
Gender
Untreated or unknown 15 (16%)
Male 47 (49.5%)
Current treatment options
Female 48 (50.5%) i ) ;
. . . Topical corticosteroids 75 (79%)
Disease duration, months, median (range) 2 (0.06-120) o
. Moisturizers 49 (52%)
Disease onset —
Oral antihistamines 79 (83%)
Acute 40 (42%) ) i )
. Systemic corticosteroids 37 (39%)
Chronic 55 (58%) )
Permethrin cream 8 (8%)
Intake of drugs . .
. Topical antifungals 2 (2%)
>3 months of continuous drug use 53 (56%) -
o . Oral antifungals 1(1%)
Newly initiated drug therapy in the past 30 days 8 (8%) i o
Topical antibiotics 15 (16%)
Polypharmacy 26 (27%) i
Oral cyclosporine 4 (4%)
Laboratory results ——
. . Oral acitretin 1(1%)
Abnormal liver transaminases 8 (8%) —
. Azatiopurine 1 (1%)
Abnormal renal function tests 11 (12%)
. . Narrow-band UVB 4 (4%)
Eosinophilia 29 (31%) )
Omalizumab 1(1%)
Elevated serum total IgE levels 17 (18%) -
. . Gabapentin 15 (16%)
Negative stool parasite test 38 (40%) i
o . Antidepressants 15 (16%)
Positive stool parasite test 1(1%) o
. Oral antibiotics 6 (6%)
Unknown stool parasite test 56 (59%)
. L L. Dapsone 2 (2%)
Radiological investigations
Wound care 2 (2%)
Chest x-ray 73 (77%)
. n: number; UVB: Ultraviolet B phototherapy
Computerized tomography 15 (16%)
Magnetic resonance imaging 1(1%) Table 2. Frequency of accompanying diseases in this study
Ultrasonography of superficial lymph nodes 19 (20%) . h op*
Ultrasonography of abdomen 60 (63%) Tielheies melliis 27 28
Others 21 (22%) Hypertension 34 36
Diagnostic invasive procedures Cardiovascular diseases 11 12
skin biopsy 73 (77%) Cardiac failure or arrhythmia 4 4
Lymph node biopsy 2 (2%) Pulmonary diseases 10 1
Patch test 1(1%) Renal diseases 4 4
Others 7 (7%) Hypothyroidism 5 5
Previous medications Neuropsychiatric diseases 15 16
Topical corticosteroids 45 (47%) Iron deficiency anemia 2 2
Moisturizers 24 (25%) History of solid tumor 2 2
Topical antihistamines 3 (3%) Others (gastritis, benign prostatic hyperplasia,
Ol annilisEmines 60 (63%) cataracts, 'aIIergic'rhinitis, qdrepal insufﬁcierjcy, - 5 %
- - - rheumatoid arthritis, sarcoidosis, hemorrhoid, vitiligo,
Systemic corticosteroids 21 (22%) polymyalgia rheumatica)
Permethrin cream 9 (10%) *More than one systemic disease was seen in some patients
Topical antifungals 4 (4%) n: number, %: percentage
Oral antifungals 5 (5% . Lo N . - . .
: %) radiological investigations, diagnostic invasive tests, and previous and
) I ) '
Topical antibiotics 8 (8%) current treatment agents are shown in Table 1. Table 2 shows the
Oral antibiotics 5 (5%) frequency of accompanying diseases in this study.
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Of all, 55 of 95 (58%) patients were using at least one drug for a reason
other than pruritus since admission to the hospital. Besides, 45 of
these 55 (82%) patients were using a drug which might induce pruritus.
Although 22 of these 45 (49%) patients underwent withdrawal or change
of the suspected drugs that was associated with pruritus, only 3 patients
achieved complete remission of pruritus after drug cessation.

Of 95 patients, 24 (25%) patients exhibited xerosis, whereas 12 patients

(13%) suffered from sleep disorders. All patients received at least one

consultation during the hospitalization, mostly from internal medicine,
Table 3. Etiological classification of all patients presenting with
secondary scratch lesions according to underlying origin

n=95 (%)

Diseases underlying pruritus

Dermatological origin of pruritus n=74 (78%)

Contact dermatitis 23
Drug reactions 18
Other inflammatory dermatoses 17
Autoimmune bullous diseases 8
Pregnancy dermatoses 3
Cutaneous lymphomas 2
Infectious dermatoses 3

Non-dermatological origin of pruritus n=21 (22%)
Psychogenic origin of pruritus 8
Neurogenic origin of pruritus 3

Systemic origin of pruritus

Drug-induced pruritus 2
Infection-induced pruritus 1
Mixed

Psychogenic and neurogenic origin 4
Drug and infection induced pruritus 1

Pruritus of unknown origin
Prurigo simplex 2

n: number; %: percentage

Table 4. Comparisons of numeric variables between patients
with and without underlying dermatological origin of pruritus by
univariate analysis

Patients with Patients

Variable UDOP median  without UDOP  p
(range) median (range)

Age 56 (11-91) 73 (40-88) 0.001

Duration of pruritus 1(0.06-120) 7(0.130-120) 0.001

Blood eosinophil count 350 (0-5400) 300 (100-1000)  0.34

Duration of hospitalization 8(1-37) 7 (2-16) 0.32

P values <0.05 is shown in bold
UDOP: Underlying dermatological origin of pruritus
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psychiatry and ophthalmology (median: 1, range: 0-9). The median
duration of hospitalization was 8 days (range:1-34).

Diseases Underlying Intractable Pruritus

A definitive diagnosis was confirmed by histopathological examination
in 53 of 95 (56%) patients. The initial diagnoses by the dermatologist
for the biopsy included allergic contact dermatitis (CD) (n=9), drug
eruption (n=7), bullous pemphigoid (n=6), mycosis fungoides (n=5),
cutaneous vasculitis (n=4), lichen planus (n=3), dermatitis herpetiformis
(n=3), urticaria (n=3), psoriasis (n=2), lichenoid drug eruption (n=2),
pemphigoid gestationis (n=2), actinic reticuloid (n=2), pityriasis rosea
(n=1), Grover’s disease (n=1), eosinophilic cellulitis (n=1), pemphigus
vulgaris (n=1), and impetigo (n=1). However, detailed history, clinical
and histopathological findings, and treatment responses led us to
conclude on certain diagnosis in 42 of 95 (44%) patients who did not
have definitive histopathological diagnoses. Intractable pruritus was
associated with dermatological reasons in 74 of 95 (78%) patients
and with non-dermatological reasons in 21 of 95 (22%) patients. The
extended examination of all patients according to UOP is shown in
Table 3.

The Mann-Whitney U test showed that, for patients with UDOP vs
without UDOP, the median age and median disease duration were
56 (11-91) vs 73 (40-88) and 1 (0.06-120) vs 7 (0.13-120), respectively
(p=0.001 and p=0.001, respectively) (Table 4). There was no difference
between patients with UDOP and without UDOP in terms of the median
eosinophil count and duration of hospitalization (p=0.34 and p=0.32,
respectively).

%* test revealed that there was an association between patients with
and without UDOP, and disease onset, >3 months of continuous drug
use, polypharmacy, intake of drugs attributed to lead to pruritus,
accompanying systemic diseases, renal function tests and sleep
disorders (p=0.001, p=0.03, p=0.004, p=0.045, p=0.02, p=0.047 and
p=0.01, respectively). Univariate analysis showed that there was not
any significant association between patients with and without UDOP,
and gender, xerosis, eosinophilia, liver transaminases, and use of a drug
initiated in the last 30 days (Table 5).

Multivariate logistic regression analyses revealed that no parameter
was significantly associated with UOP, except disease onset and sleep
disorders. Furthermore, acute onset of pruritus increased the risk
of UDOP by 15.28 times (p=0.005, 95% Cl: 2.30-101.67) compared to
chronic onset. The lack of sleep disorders increased the risk of UDOP
by 8.22-fold (p=0.01, 95% ClI: 1.67-40.56) compared to patients who
had sleep disorders. Therefore, acute pruritus onset and lack of sleep
disorders were significant independent predictors of UOP in patients
with intractable pruritus in this study (Table 6).

Discussion

Pruritus is one of the most frequent symptoms in many diseases. It can be
associated with dermatological, systemic, neurological, and psychiatric
diseases, however, its underlying etiology cannot be found in some
patients despite detailed investigations (2). In our study, 78% of patients
had a dermatological disease, whereas a dermatological origin was
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Table 5. Associations between patients with and without underlying

dermatological origin of pruritus and parameters

Characteristic

Age

<60 years
>60 years
Gender
Female
Male
Onset
Acute
Chronic

>3 months of
continuous drug
use

Yes
No
Polypharmacy
Yes
No

Use of drug
initiated in the last
30 days

Yes
No

Drugs attributed to
cause pruritus

Yes

No
Eosinophilia
Present
Absent

Abnormal liver
transaminases

Present
Absent

Abnormal renal
function tests

Yes
No

Accompanying
systemic diseases

Present

Absent

Sleep disorders
Present

Absent

Xerosis

Present

Absent

Not known

P values <0.05 is shown in bold. Chi-square test was used to make comparisons between

the relevant groups

UDOP: Underlying dermatological origin of pruritus
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Patients with
UDOP % (n=74)

58% (n=43)
42% (n=31)

46% (n=34)
54% (n=40)

51% (n=38)
49% (n=36)

50% (n=37)
50% (n=37)

20% (n=15)
80% (n=59)

11% (n=8)
89% (n=66)

42% (n=31)
58% (n=43)

35% (n=26)
65% (n=48)

10% (n=7)
90% (n=67)

8% (n=6)
92% (n=68)

65% (n=48)
35% (n=26)

8% (n=6)
92% (n=68)

24% (n=18)
5% (n=4)
71% (n=52)

Patients without
UDOP % (n=21)

19% (n=4)
81% (n=17)

67% (n=14)
33% (n=7)

10% (n=2)
90% (n=19)

76% (n=16)
24% (n=5)

52% (n=11)
48% (n=10)

0% (n=0)
100% (n=21)

67% (n=14)
33% (n=7)

14% (n=3)
86% (n=18)

5% (n=1)
95% (n=20)

24% (n=5)
76% (n=16)

91% (n=19)
9% (n=2)

29% (n=6)
71% (n=15)

29% (n=6)
19% (n=4)
52% (n=11)

0.002

0.09

0.001

0.03

0.004

0.12

0.045

0.07

0.49

0.047

0.02

0.01

0.10

Table 6. Multivariate logistic regression analysis for variables in
patients with and without underlying dermatological origin of
pruritus after the elimination of confounding factors

Variable p OR (95% CI)
Disease onset 0.005

Acute - 15.28 (2.30-101.67)
Chronic - 1 (ref)

Sleep disorders 0.01

Yes - 1 (ref)

No - 8.22 (1.67-40.56)

OR: odds ratios, Cl: confidence interval

not specified in the remaining 22% who had psychogenic, neurogenic,
systemic, mixed, and unknown etiologies. Additionally, disease onset
and the status of sleep disorders were significant independent predictors
of UOP in patients with SSLs. The conduction of the present study in the
dermatology unit of a tertiary hospital in a metropolitan region may
lead to the detection of a high rate of dermatological disease in the
absence of PSLs.

The most common disease associated with intractable pruritus was
contact dermatitis in this study. Although allergic (A) CD is less common
than irritant CD, ACD may be presented with a generalized distribution
and intense pruritus due to its being an immune-mediated reaction (7).
Thus, ACD should be suspected and evaluated in patients with pruritic
eruptions.

Drug eruptions were the second common etiology associated with
intractable pruritus following CD in this study. Drugs may lead to pruritus
in the form of drug eruptions as a dermatological etiology or in the
form of drug-induced pruritus acting as a non-dermatological etiology
(6). Eighteen of 95 patients (19%) were suffering from drug eruptions,
whereas 3 of 95 patients (3%) were attributed to have drug-induced
pruritus that was diagnosed by the disappearance of pruritus after
the cessation of the suspected drug in this study. Univariate analysis
revealed that there was a significant association between patients with
and without UDOP and >3 months of continuous drug use, intake of
drugs attributed to lead to pruritus, and polypharmacy. However, there
was no significant relationship between patients with UDOP and without
UDOP and use of a drug initiated in the past 30 days. Therefore, one can
speculate that drugs may affect the UOP if a patient is in >3 months of
drug use, has polypharmacy or is taking any drugs attributed to lead to
pruritus. Otherwise, drugs did not seem to affect the etiology of pruritus
in patients who were in <1 month of drug use. Clinicians should take a
detailed history of drug usage with its time of onset and total duration
of use and should not forget that drugs may lead to pruritus without
PSLs both in the forms of drug eruptions and in drug-induced pruritus.
A recent guideline proposes that the suspected drug should be stopped
if risk vs benefit analysis is reasonable to the patient and clinician with
regards to drug-induced pruritus (8). Thus, dermatologists should be
aware of potential differences in the clinical presentation, diagnostic
approaches, and management of drug-associated pruritus forms.
However, after the elimination of confounding factors, drug use did not
have any effects on UOP in patients with SSLs in this study.



Apart from CD and drug reactions, other inflammatory dermatoses,
detected in 17 patients, were the third most common UDOP in this
study, which comprised of atopic dermatitis, urticaria, perforating
dermatosis, urticarial and leukocytoclastic vasculitis. Indeed, the clinical
appearance may have been changed or masked with the disappearance
or camouflage of PSLs due to intense itching in these inflammatory
dermatoses. Furthermore, patients may present with intractable pruritus
in the pre-bullous phase of bullous pemphigoid and in dermatitis
herpetiformis without PSLs, as in 8 patients in this study (9,10).

Besides dermatological etiologies, systemic diseases, neurological
disorders and psychosomatic/psychiatric diseases are attributed to lead
to pruritus (2,11). Several systemic diseases including iron deficiency
anemia, hepatobiliary diseases, polycythemia vera, neoplasms and
endocrine disorders have been reported to be especially associated with
the chronic form of pruritus in the literature (12). Systemic etiologies
were detected in 4 of 95 patients (4%) (one patient in the form of
infection-induced, 3 patients in the form of drug-induced pruritus),
suggesting that systemic diseases that were potentially associated with
pruritus were relatively infrequent in our study population. However, it
is not possible to ignore the impact of detected systemic diseases, such
as diabetes mellitus, iron deficiency anemia, hypothyroidism, renal
failure, on pruritus in patients with SSLs. Accordingly, univariate analysis
showed that there was a significant association between patients with
and without UDOP and accompanying systemic diseases. Systemic
diseases showing relationship with pruritus may have contributed to the
development of pruritus instead of its being primary reason. Additional
research is needed to further clarify the exact role of accompanying
diseases in the development of pruritus, and clinical significance, so
as to discern if this knowledge can improve our attitude in intractable
pruritus.

Psychogenic and neurogenic etiologies were considered in 15 of 95
patients (16%) in this study. It is known that psychiatric diseases may
cause an increased response of the peripheral and central nervous
system to pruritogenic stimuli, whereas neurogenic diseases may lead to
hyperstimulation via pruritogens at the nerve fiber (13,14). To provide
proper treatments, it is important to evaluate the psychogenic burden
of pruritus when examining a patient with intractable and chronic
pruritus. Hypo or hyperesthesia, symptoms of pain, and localized or
generalized distribution may differentiate neurogenic form of pruritus
in cases from other subgroups (13). It should not be forgotten that drugs
may sometimes be more frequently associated with pruritus than the
systemic diseases for which they are used. For example, topiramate
may improve psychogenic pruritus, which also induced drug-induced
pruritus (15).

Despite detailed investigations, UOP was not identified in 2 of 95 (2%)
patients diagnosed with prurigo simplex through histopathology. Both
of the two patients presented with chronic pruritus and were older than
60 years. Stander et al. (2) proposed to classify this group as “others” and
called them as “pruritus of undetermined origin” particularly in patients
with chronic condition. Warlich et al. (16) showed that 32 of 510 (6.3%)
patients with chronic pruritus were categorized into the group with
unknown etiology. The present study demonstrated lower frequency of
patients with unknown etiology compared to existing literature. If this
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study had included only patients with chronic onset and older ages, a
higher rate of patients with unknown etiology might have been found.
Additionally, the fact that patients may have been actually hospitalized
to investigate the UOP might have diminished the number of unknown
cases.

Although univariate analysis showed that there was no significant
association between patients with and without UDOP, and xerosis, the
contribution of xerosis to pruritus should not be overlooked in patients
especially with chronic pruritus in the presence of SSLs. While pruritus
is a common symptom in the elderly population, xerosis is the most
frequent dermatological change leading to pruritus in this group (17).
In the present study, 24 of 95 patients (25%), 11 of whom were elderly
patients, had dry skin, whereas the status of xerosis was not known in
63 of 95 patients. Therefore, it would be appropriate to make certain
comments on the impact of xerosis for the prediction of UOP in patients
with SSLs.

According to the present study, for the acute onset of pruritus, it is more
likely to find an etiology of dermatological origin for intractable pruritus
in the absence of PSLs. A cross-sectional study showed that no difference
was found between patients with acute and chronic pruritus in terms
of the distribution of diagnoses and sleeplessness due to pruritus (18).

Pruritus is an unpleasant symptom that can negatively affect quality
of life, and cause mood disturbances and disarranged sleep patterns
in many patients. In this study, 12 of 95 patients (13%), for whom
psychiatry consultation was requested, were suffering from sleep
disorders due to pruritus. Oral antidepressant therapy was initiated
in 7 of these 12 patients by the psychiatry department. Since oral
antidepressants were considered to have antipruritic effects through
their influence on serotonin and histamine levels, they were suggested
for patients with chronic pruritus who gave no respond to other
treatments (19). Univariate and multivariate analyses showed that there
was a significant association between patients with and without UDOP,
and sleep disorders. The lack of sleep disorders increased the risk of
UDOP by 8.22-fold (p=0.01, 95% Cl: 1.67-40.56) compared to patients
having sleep disorders. Therefore, the presence of sleep disorders may
have effects on UOP in patients with SSLs. Zachariae et al. (20) used an
adapted form of Itch Severity scale in their study and demonstrated that
the severity of pruritus was significantly correlated with impaired sleep
quality among different origins of pruritus. Furthermore, the impact
of several dermatoses including atopic dermatitis (21), psoriasis (22),
chronic urticaria (23), and autoimmune bullous diseases (24) on sleep
quality should not be ignored. Indeed, it should not be forgotten that
patients with intractable pruritus may have impaired sleep quality in
variable degrees regardless of the onset of pruritus.

The main limitations of this study were the retrospective design and
the dependence of medical records of patients on hospital-based
information. The absence of stool parasite examination in a large
number of patients, the obscurity of previous medications in some
patients, the lack of certain histopathological diagnoses in all biopsied
cases are the other limitations for this study. Additionally, causality could
not be evaluated due to its retrospective design. However, we think that
our study contributes to the existing literature. It should not be forgotten

229



istanbul Med | 2019; 20(3): 224-30

that besides dermatological reasons, intractable pruritus in the absence
of PSLs may be associated with systemic reasons such as drugs and
infections as well as psychogenic, neurogenic, mixed and unknown
reasons. So, patients with intractable pruritus should be directed to
the relevant departments for accurate diagnosis and correct treatment.
Additionally, the onset of acute pruritus and lack of sleep disorders
were significant independent predictors of UDOP in patients with SSLs.
Further prospective investigations with larger cohorts are needed to
characterize the UOP and to suggest more clear recommendations.
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Acoustic Voice Analysis Findings in Ankylosing Spondylitis

Ankilozan Spondilit’te Akustik Ses Analizi Bulgulari
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ABSTRACT

0z

Introduction: Ankylosing spondylitis (AS) is a chronic
inflammatory disease involving the sacroiliac joint and the
vertebral column. It can also affect other organs. We aimed to
evaluate the voice quality objectively in patients with AS.

Methods: Forty-eight patients who were followed in physical
therapy clinic with a diagnosis of AS were enrolled in the
study. The control group included 18 healthy volunteers
who did not have any voice problems or airway pathology.
All patients underwent otorhinolaryngologic examination,
laryngostroboscopic evaluation, acoustic voice analysis and
pulmonary function test.

Results: Of the 48 patients included in the study, 35 were
males and 13 were females. Of the 18 healthy volunteers
included in the control group, 14 were males and four were
females. The mean ages of the patient and control groups
were 38.849.79 and 44.17£9.85 years, respectively. There
was no statistically significant difference between the groups
in terms of demographic characteristics. No cricoarytenoid
joint involvement was observed in the patient group. The
mean fundamental frequency (F) value in the patient group
was significantly lower than the control group (p=0.043),
while Shimmer values (%) were significantly higher (p=0.008).
Additionally, harmonics-to-noise-ratio and signal-to-noise-
ratio values were significantly lower in the patient group
(p=0.032). No statistically significant difference was found in
terms of other acoustic parameters.

Conclusion: In our study, F; in patients with AS was lower than
the control group. This may be related to reduced respiratory
capacity of patients with AS.

Keywords: Acoustic voice analysis, ankylosing spondylitis,
fundamental frequency
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Amag: Ankilozan spondilit (AS) ozellikle sakroiliak eklem ve
vertebral kolonu tutan kronik enflamatuvar bir hastaliktir.
Bunun yaninda diger organlar da etkileyebilmektedir. Bu
calismada ASli hastalarda ses kalitesini objektif olarak
degerlendirmeyi amacladik.

Yontemler: AS tanisi nedeniyle fizik tedavi boliminde
takip edilen 48 hasta calismaya dahil edildi. Kontrol grubu
olarak ise herhangi bir ses problemi veya solunum yolu
patolojisi bulunmayan 18 saglikli gonallii ¢alismaya dahil
edildi. Tum hastalara genel kulak burun bogaz muayenesi,
laringostroboskopik degerlendirme, akustik ses analizi ve
solunum fonksiyon testleri yapildi.

Bulgular: Calismaya dahil edilen 48 hastanin 35'i erkek,
13’0 kadin olup kontrol grubuna dahil edilen 18 saglikh
gondalltintn ise 14’ erkek, 4t kadindi. Hasta grubunun yas
ortalamasi 38,849,79 olarak bulunurken kontrol grubunun
yas ortalamasi 44,17£9,85 idi. Gruplar arasinda demografik
ozellikler acisindan anlamh bir farkhlik gozlenmemistir.
Calisma hastalarinin hicbirinde krikoaritenoid eklem tutulumu
saptanmamistir. Calisma grubunda kontrol grubuna gore
ortalama temel frekans (F ) degerleri istatistiksel olarak anlamli
oranda daha dusuk (p=0,043) bulunurken, Shimmer degerleri
(%) anlamli oranda daha yiiksek (p=0,008) bulunmustur.
Harmonik-gurilti orani (HNR) ve sinyal-gurilti orani (SNR)
degerleri ise yine calisma grubunda istatistiksel olarak anlamli
oranda daha dustkti (p=0,032). Diger akustik parametrelerde
istatistiksel olarak anlamli bir degisiklik saptanmadi.

Sonu¢: Calismamizda AS'li hastalarda sesin temel frekansi
kontrol grubuna gore daha distk bulunmustur. Bu durum AS’li
hastalarin azalmis respiratuvar kapasiteleri ile ilgili olabilir.

Anahtar Kelimeler: Akustik ses analizi, ankilozan spondilit,
temel frekans
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Introduction

Ankylosing spondylitis (AS) is a chronic inflammatory disease that
involves the sacroiliac joint and the vertebral column. It can involve
other joints as well, but rarely can involve extra-articular soft tissues.
In addition to joint problems, atypical manifestations such as uveitis,
cardiac conduction disorders, pulmonary fibrosis and renal amyloidosis
may be observed in patients. In addition to the most frequently
involved sacroiliac joint, the joints of the larynx can be involved and the
cricoarytenoid joint involvement is the most common. Hoarseness due
to vocal cord paralysis may be the first symptom in patients. When lung
involvement is present in these patients, lung capacity decreases and
shortness of breath develops (1). As it is known, hoarseness may be due
to laryngeal pathologies and extra-laryngeal pathologies may also affect
voice quality. Decreased lung capacity may impair the quality of voice
due to inability to breathe during phonation.

In our study, we aimed to investigate the changes in voice quality due
to decreased lung capacity in patients with pulmonary involvement but
without cricoarytenoid joint involvement by voice analysis.

Methods

Local Ethics Committee of istanbul Training and Research Hospital
approved this study (decision no: 2009-25). The patient group consisted
of 48 AS patients who were followed up at the istanbul Training and
Research Hospital Physical Therapy and Rehabilitation Clinic without
lung involvement. The control group consisted of 40 people without
hoarseness and lung problems. All patients and voluntary individuals
included in the study were explained in detail and written informed
consent was obtained. Laryngeal examinations of the patient and control
groups were performed by videolaryngostroboscopy (Karl Storz, Pulsar
Model 20140020, Tuttlingen, Germany). Following exclusion of patients
with vocal cord lesions that can cause hoarseness, vocal cord paralysis,
history of laryngeal surgery, smoking and inhaler use, voice quality and
function were analyzed using acoustic voice analysis (Dr. Speech, Version
4, Tiger DRS, USA). Pulmonary function test was performed, and patients
with FEV1 less than 80 were considered to have pulmonary involvement
and these patients were excluded from the study. Voice analysis was
performed at least 3 times and the best performance was taken into
consideration for analysis. Acoustic analysis parameters of all patients
were evaluated statistically.

Statistical Analysis

Statistical analysis was performed with NCSS 2007 (NCSS, LLC, Utah,
USA) package program. In addition to descriptive statistical methods
(mean + standard deviation), independent t-test was used for pairwise
comparison of groups, x* test was used for comparison of qualitative
data and Pearson correlation test was used to determine the relationship
between variables. The results were evaluated at p<0.05 level.

Results

Thirty-five patients were male and 13 were female and their ages
ranged from 16-60 years (mean age: 38.849.79 years). The control group
consisted of 30 male and 10 female, and their ages ranged from 17 to
58 years (mean age: 37.31£8.65 years). The mean duration of disease
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Table 1. Voice analysis findings of the study and control groups

Patient group, Control group,

n=48 n=30 t P
F, (H2) 1573744363 183.14+49.46 206 0.043
Jitter (%) 0.24+0.13 0.2140.07 0.84 0.404
Shimmer (%)  2.72+1.24 1.88+0.63 272 0.008
HNR 20.08+2.4 21.6+2.81 219 0.032
SNR 18.69+2.45 20.24+2.85 220 0.032
MPT 12.89+6.38 12.86+5.91 0.02 0.985
s/z rate 0.18+0.25 0.26+0.3 116 0.250

F,: fundamental frequency, HNR: harmonics to noise ratio, SNR: signal to noise ratio,
MPT: maximum phonation time

was 4 years (2 months-37 years). Mean F values were significantly lower
in the patient group compared to the control group (p=0.043), whereas
Shimmer values were significantly higher than the control group
(p=0.008). Harmonics-to-noise-ratio and signal-to-noise-ratio (SNR)
were statistically significantly lower in the patient group (p=0.032).
There was no statistically significant difference between the mean
maximum phonation time of the patient and control groups (p=0.985).
There was no statistically significant difference between the s/z rates
of the patient and control groups (p=0.250). There was no statistically
significant difference between the Jitter (%) means of the patient and
control groups (p=0.440) (Table 1). In addition, there was a significant
difference in Shimmer and F; values with decreased respiratory capacity
in respiratory function tests.

Discussion

There are various symptoms in AS depending on affected joint and
these symptoms often involve multiple medical departments. Otologic
involvement has been identified in the department of ear, nose and
throat, and many studies and cases have been presented. Magaro et al.
(2) reported conductive hearing loss due to otologic involvement, while
other studies reported sensorineural hearing loss due to internal ear
involvement (3-5).

Restriction of neck extension in cervical vertebrae due to AS leads to
difficult intubation. The fact that the joints in the laryngeal structures
are target points often cause vocal and swallowing difficulties in patients.
The involvement of the cricoarytenoid joint is observed in rheumatic
diseases, especially in rheumatoid arthritis, which is close to 25% (6).
In addition, it can be observed rarely in AS patients (7,8). Although this
involvement is usually bilateral, it may be in the form of unilateral joint
involvement. In these patients, hoarseness and shortness of breath are
the most common findings with the limitation of vocal cord movements.
One study reported that cricoarytenoid joint involvement responded
well to steroid therapy but had a tendency to recur after discontinuation
of treatment (7-8).

Cricoarytenoid joint involvement may not always be accompanied by
limitation of vocal cord movements. The rate of cricoarytenoid joint
involvement increases with increasing duration of the disease. Even in
one case, vocal cord fixation has emerged as the first symptom of the
disease (9). Laryngeal electromyography may be useful in the differential



diagnosis of vocal cord paralysis in cases where vocal cord mobility is
decreased and cricoarytenoid joint involvement is suspected.

Pulmonary involvement is also very common in AS patients, and
restrictive type of respiratory problems develop due to reduced
movement of the chest wall. Pulmonary function tests often show a
marked decline in forced vital capacity. This is associated with decreased
thoracic expansibility (1,10). Reduction of lung capacity is a common
finding in patients with AS, even if it does not clinically cause symptoms.
In these patients, severe respiratory problems occur as the duration of
disease progresses.

The most important elements in the formation of voice are the expiratory
air from the lungs, the vibratory vocal cords and the vocal tract that acts
as resonator. It is known that the voice becomes weak due to decreased
lung capacity. In patients with AS, decreased lung capacity, decreased
vocal cord mobility, and decreased vocal tract volume may prevent the
formation of a healthy voice. All these conditions may be closely related
to the duration of the disease, but the degree of involvement in the
joint is more important. When compared to the control group in our
study, it was seen that the mean frequency of voice was significantly
decreased and the shimmer values were significantly increased in the AS
group. These changes were thought to be due to restrictive lung disease.
Positive correlation between increased restrictive respiratory distress
in the pulmonary function test and impairment in these values also
support this.

However, in these patients, hoarseness may be confounded not only
by joint restriction, but also due to involvement in other regions
affecting the quality of the voice. Eliminating the problems in these
regions as much as possible in the treatment will solve or reduce these
accompanying problems.

Conclusion

In our study, the F in AS patients was lower than the control group. This
may be related to reduced respiratory capacity of AS patients.
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Evaluation of Factors Affecting Sexual Activity and Sexuality-
Related Quality of Life in Different Stages of Pregnancy

Gebeligin Degisik Donemlerinde Cinsel Aktiviteyi ve Cinsellige Bagli Hayat Kalitesini

Etkileyen Faktorlerin Degerlendirilmesi
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ABSTRACT

0z

Introduction: Pregnancy is a special period in which
physiological and psychological changes are observed in the
body. Sexuality-related problems exhibit significant changes
during pregnancy. In this study, we aimed to determine the
distribution of changes in sexual behavior during pregnancy
according to the trimesters and to determine the effects of
these dysfunctions on quality of life.

Methods: This study was performed in order to investigate
the sexual life of pregnant women during pregnancy and the
factors that affect sexual function in women followed up in
the outpatient of clinic Canakkale Onsekiz Mart University,
Department of Obstetrics and Gynecology between June 2017
and July 2017. The study included 300 pregnant women.
Demographic data form and two questionnaires were applied
to pregnant women. One of the questionnaires was aimed to
determine the sexual function of pregnant women [Female
Sexual Function Index (FSFI)] and the other was aimed to
determine the quality of sexual life in pregnancy [Sexual
Quality of Life-Female (SQoL-F) questionnaire].

Results: SQoL-F scores were found to be higher in the second
trimester than in the first trimester (p=0.005). There was a
statistically significant difference between the trimesters in
terms of total FSFI scores and the highest score was in the
second trimester (p=0.048). Subscales of FSFI scores were
also evaluated and lubrication score was higher in the second
trimester compared to other trimesters (p=0.009). Sexual
success score in the second trimester was higher than in the
first trimester (p=0.014).

Conclusion: In this study, we observed a significant decrease
in sexual functions during pregnancy and fluctuations in
sexual function between trimesters that are comparable with
literature data. It is very important for health professionals
to provide guidance in solving current problems by providing
appropriate counseling services to pregnant women who
express that they have problems during sexual intercourse.

Keywords: Pregnancy, quality of life, sexual dysfunction,
sexuality

Amag: Gebelik, viicutta fizyolojik ve psikolojik degisikliklerin
goruldtgi ozel bir strectir. Gebelik stresince cinsellikle ilgili
yasanan sorunlar gebelik trimesterlerine bagli degisiklikler
gostermektedir. Bu calismada gebelik siiresince yasanan
cinsel islevdeki degisimlerin trimesterlere gore dagilimini ve
bu fonksiyon bozukluklarinin hayat kalitesi tzerine etkilerini
belirlemeyi amacladik.

Yontemler: Bu calisma, Canakkale Onsekiz Mart Universitesi
Tip Fakdltesi, Kadin Hastaliklari ve Dogum Anabilim Dali gebe
poliklinigine Haziran 2017 ve Temmuz 2017 tarihleri arasinda
basvuran gebelerin cinsel yasamlarinin ve bunu etkileyen
etmenlerin incelenmesi amaciyla yapilmistir. Calismaya 300
gebe kadin dahil edilmistir. Gebelere demografik bilgilerinin
belirlendigi bir form ve 2 anket formu uygulanmistir. Anket
formlarindan biri gebelikte cinsel fonksiyonlarin diizeyini
[Female Sexual Function Index (FSFI)] belirlemek, digeri ise
gebelikteki cinsel yasamin kalitesini [(Cinsel Yasam Kalite
olcegi-Kadin (CYK6-K)] belirlemeye yonelik idi.

Bulgular: CYKO skoru birinci trimester ile kiyaslandiginda
ikinci trimesterde daha yuksek idi (p=0.005). Trimesterler
arasinda total FSFI skorlari agisindan istatistiksel olarak
anlamh fark mevcuttu ve ayni zamanda en yiiksek skor ikinci
trimesterde idi (p=0,048). FSFI alt basliklari kendi iclerinde
degerlendirildiklerinde lubrikasyon skoru ikinci trimesterde
diger trimesterler ile kiyaslandiginda daha yiiksek idi (p=0,009).
Cinsel basari ikinci trimester skoru birinci trimester skorundan
daha yuksek idi (p=0,014).

Sonug: Bu calismada gebelikteki cinsel fonksiyonlardaki
dusus ve ozellikle de trimesterler arasi cinsel fonksiyonlardaki
dalgalanma genel literatiir verileriyle uyumlu olarak saptandi.
Saglik calisanlarinin cinsel iliski sirasinda sorun yasadigini
ifade eden gebelere uygun danismanlik hizmeti vererek
mevcut sorunlarin ¢oziimiinde rehberlik saglamalari son
derece 6nemlidir.

Anahtar Kelimeler: Gebelik, hayat kalitesi, cinsel islev
bozuklugu, cinsellik
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Introduction

Sexual life is an important part of an individual’s health and quality of
life (1,2). Sexual life includes gender, sexual identities and roles, sexual
orientations, eroticism, pleasure, physical closeness and continuity
of generation, and is an essential element of human life (3). Human
sexuality and sexual quality of life (SQol) are influenced by many
factors. Race, ethnicity, social status, marital status, family and social
support groups, vocational and educational levels are among the main
factors affecting sexuality. Factors such as diseases, medical and surgical
interventions, infertility, gynecological symptoms, gynecological
cancers, changes in family life and domestic violence are other factors
that affect the individual’s sexual health and quality (3-5). Physiological
life events such as menstrual cycle, pregnancy, birth, breastfeeding,
menopause during a woman’s life and old age can also affect the
SQol (3,6). Conditions such as previous and current diseases, previous
pregnancies and births, and gestational week may affect sexual life of
a woman during pregnancy (6,7). At the same time, emotional changes
and psychological repercussions of physiological changes are other
factors that influence sexual life (8,9).

Pregnancy is an important process in which physiological and
psychological changes occur. Physiological and psychological changes
that occur during pregnancy can affect the sexual life negatively.
Sexuality, which is an essential element of human life, is negatively
affected by pregnancy and this will negatively affect the quality of life
of the individual (3,5,6).

In our study, we aimed to determine the factors affecting the sexual
function of pregnant women at different stages of pregnancy (all three
trimesters) and the effect of these factors on the SQoL in pregnant
women.

Methods

This study was performed in accordance with the Declaration of
Helsinki and Canakkale Onsekiz Mart University Clinical Research Ethics
Committee approved this study (decision no: 2017/11, date: 07.06.2017).
Following approval, a cross-sectional study was performed on 300
pregnant women who admitted to the department of obstetrics and
gynecology between June 2017 and July 2017, and who signed written
informed consent.

Convenience sampling, a type of non-probability sampling, was used
for sampling and was set as 100 pregnant women for every 3 trimesters
who met inclusion criteria and who were willing to participate in the
study. The inclusion criteria were determined as follows: being able to
establish healthy communication, absence of risk factors (abortion risk,
infection, third trimester bleeding, premature rupture of membranes,
premature birth risk) during pregnancy, no restriction on the sexual life
with the recommendation of a physician and being over 18 years of age.
Pregnant women who did not agree to participate in the study, who
were not sexually active, who still did not live with the same partner and
who were younger than 18 years of age were excluded from the study.

Evaluations

The gestational ages of the pregnant women included in the study were
determined according to the last menstrual period and were confirmed

Cavus and Beyazit. Sexual Functions and Quality of Life in Pregnancy

by ultrasound. The first trimester was determined as 4-14 weeks, the
second trimester as 14-28 weeks and the third trimester as 28-42 weeks.
Pregnant women were asked to fill out a data form for demographic
information. In addition, 2 more questionnaires were applied. One of
the questionnaires was to identify the sexual dysfunction in pregnancy
(Female Sexual Function Index: FSFI). Sexual function scores of pregnant
women were calculated with this index. SQoL-Female (F) was used to
determine whether there was a difference between the SQoL before
and after conception. Demographic data form was aimed to gather
information on age, employment status, education level, type of
marriage (arranged-love) and place of residence.

Female Sexual Function Index Questionnaire

The FSFI scale consists of 6 sub-headings including 19 questions asked
to identify sexual functions. First and second questions are about sexual
desire, 3-4-5-6" about sexual arousal, 7-8-9-10" about lubrication,
11-12-13" about orgasm, 14-15-16"" about satisfaction and 17-18-19"
about pain. The scores from the answers to these questions were used to
determine the sexual function of the patients by having a score between
0 and 40. The reliability and validity study of the Turkish version of this
scale, which was developed by Rosen et al. (10), was done by Aygin and
Eti Aslan (11).

Sexual Quality of Life-Female Questionnaire Form

SQoL scale during pregnancy is a self-assessed, easy to use questionnaire
consisting of 18 questions, each with a 6-point Likert scale (1= completely
agree, 2= moderately agree, 3= slightly agree, 4= slightly disagree, 5=
moderately disagree, 6= completely disagree). Each item is expected to
be answered by the patient regarding the sex life in the last four weeks.
The score range of this scale is 18-108. The scores of items 1, 5,9, 13 and
18 are reversed before the total score is calculated. Raw scores must be
transformed onto a standardized scale of 0 to 100 using the following
formula: “Scale score= the sum of the component items (minus) the
lowest possible score * 100 possible raw score range”. The answers to the
questions are collected as points and these points are used to calculate
the SQoL by converting to percentage values. The higher the score, the
better the SQoL. The validity and reliability study of the Turkish version
of SQoL-F was published by Tugut and Golbasi (5) in 2010.

Statistical Analysis

All data were analyzed using SPSS version 20 (Chicago, IL, USA) program.
The data were presented as median (minimum-maximum) or mean *
standard deviation depending on the normality of data distribution.
Mann-Whitney U test was used for pairwise comparisons. P values
<0.05 were considered significant. Kruskal-Wallis test was used to
compare FSFI scores between three trimesters. Pairwise comparison of
three trimesters was performed using Mann-Whitney U test following
Bonferroni correction to make comparisons regarding lubrication,
sexual satisfaction, total FSFI score and SQoL-F score before and after
conception, which were significantly different between the FSFI scores.
Pairwise comparisons of four sub-headings, which have a difference
between them in the Kruskal-Wallis test, were performed between the
three trimesters.
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Results

Atotal of 300 pregnant women were included in the study and the mean
age of these pregnant women was 28.6145.6 years. The mean age of
pregnant women according to trimesters is shown in Table 1. Regarding
mean gravida, mean gravida was 1.90£1.1 in the first trimester group,
1.94+1.1 in the second trimester group and 1.87+1.0 in the third
trimester group. The mean parity was 0.68%0.79 in the first trimester
group, 0.71£0.87 in the second trimester group and 0.66+0.75 in the
third trimester group. Other demographic data of pregnant women,
including education level and place of residence, are detailed in Table 1.

Regarding total FSFI scores, median total FSFI was 22.8 (20.0-25.1) in the
first trimester group, 23.6 (21.7-26.1) in the second trimester group and
22.0 (16.1-25.5) in the third trimester group. There was no significant
difference between total FSFI scores of pregnant women in all 3 groups
(Figure 1). Regarding FSFI subscales, median FSFI sexual desire scores
were not statistically significant (p=0.51). When FSFI subscales were
evaluated in terms of trimesters, it was found that there was a statistically
significant difference between the trimesters only in the lubrication and
sexual satisfaction subscales (p=0.039 and p=0.012, respectively). The
relationship between other subscales and trimesters is given in Table 2.

Pregnant women in all 3 trimesters were evaluated before and after
pregnancy in terms of SQoL-F scores. The median SQoL-F values before

pregnancy were 55.5 (46.6-87.7) in the first trimester, 78.2 (57.7-93.3)
in the second trimester and 74.9 (51.1-94.4) in the third trimester. The
median SQoL-F values after pregnancy were 55.5 (44.4-80.0) in the first
trimester, 64.4 (52.2-88.8) in the second trimester and 64.9 (57.7-92.2) in
the third trimester (Table 2).
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Figure 1. Mean FSFI total score of pregnant women according to trimesters

FSFI: Female Sexual Function Index

Table 1. Demographic characteristics of pregnant women in the study by trimesters

Age (years)
Duration of Marriage (years)
Gravida (n)
Parity (n)
Number of Living Children (n)
Not literate/Elementary school
Education Level (n) Secondary/High school

University/Postgraduate

Employed
Employment status (n)
Unemployed
Village
Place of residence (n) District
Province
. Yes
Smoking (n)
No
Yes
Alcohol (n)
No
. Tenant
Residence (n)
Owner
. Love
Type of marriage (n)
Arranger
. No
Disease (n)
Yes
Yes
Drug use (n)
No
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1 trimester, (n=100) 2" trimester, (n=100) 3" trimester, (n=100)

28.4 28.6 293
6.07 5.43 5.99
1.90 1.94 1.87
0.68 0.71 0.66
0.69 0.70 0.66
12 13 16
54 53 55
34 34 29
32 33 32
68 67 68

6 13 13
35 38 4l
59 49 43

9 18 21
91 82 79

2 3 2

98 97 98
62 59 52
38 41 48
83 83 81
17 17 19
86 90 85
14 10 15
32 36 42
68 64 58



Considering whether previous birth histories of pregnant women
included in the study had an effect on FSFI scores, only pain scores in
the second trimester were significantly higher in multiparous women
compared with nulliparous women (p=0.009). Otherwise, there was
no significant difference in the total median FSFI scores between three
trimesters in multiparous and nulliparous women (Table 3).

The pregnant women were divided into 3 groups in terms of age (<25
years, 25-30, and >30 years). The effect of age on sexual functions was
evaluated by using FSFI scores. The FSFI total median score in the first
trimester group was 22.9 (20.5-24.7) in the <25 years group, 23.2 (19.6-

Table 2. Median FSFI subscale and SQoL-F scores by trimester
2" trimester (T2)
Median, (25-75%)

1t trimester (T1)

Median, (25-75%)

SQOL-F 55.5 (44.4-80.0) 64.4 (52.2-88.9)
FSFI

Desire 6(3.0-4.8) 6(3.0-4.8)
Arousal 9(2.8-4.8) 2(3.0-4.8)
Lubrication 3.6(3.3-4.2) 3.9(3.3-4.5)
Orgasm 0(3.2-4.4) 0(3.6-4.8)
Satisfaction 0(3.2-4.8) 8(3.8-5.2)
Pain 3.2 (2.0-4.0) 3.2 (2.0-4.0)
Total score 22.8 (20.0-25.1) 23.6 (21.7-26.1)

FSFI: female sexual function index, SQoL-F: sexual quality of life-female

Table 3. Effect of parity on FSFI score

Trimester Nulliparous
FSFI Median, (%25-75)
Desire 4.2 (3.0-4.8)
Arousal 9(2.7-4.8)

SN Satisfaction 0(3.2-4.8)
Lubrication 6(3.0-3.9)
Orgasm 0(3.2-4.4)
Pain 3.2 (2.0-4.0)
Total 22.8 (19.6-25.1)
Desire 3.6 (3.3-4.9)
Arousal 2(3.1-4.5)
Satisfaction 8(4.0-5.2)

2" trimester Lubrication 3.9(3.3-4.5)
Orgasm 0(3.4-4.6)
Pain 2.8(1.8-3.6)
Total 23.4 (21.4-25.0)
Desire 3.6 (2.4-4.8)
Arousal 6(1.5-4.8)
Satisfaction 8(2.0-5.2)

3rd trimester L
Lubrication 3.6 (3.3-4.8)
Orgasm 6(1.2-4.4)
Pain 8(1.2-4.8)
Total 22.6 (16.0-25.7)

FSFI: female sexual function index
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26.8) in the 25-30 years group and 22.8 (20.0-24.9) in the >30 years
group. Similar calculations were made for other trimesters. There was
no significant difference between the groups in terms of FSFI scores.

There was no significant difference between the education levels of the
pregnant women and the FSFl and SQoL-F scores between the trimesters
(p>0.05 for all groups).

Considering the effect of parity on SQoL-F scale, median SQoL-F score in
the nulliparous group before pregnancy was 68.8 (51.1-93.3) and 71.1
(51.1-91) in the multiparous group. There was no significant difference
between the groups (p=0.96). In pregnant women, SQoL-F score was

3" trimester (T3) p p p p
Median, (25-75%) - - - -
64.9 (57.7-92.2) 0.003 0.005 0.02 0.63
6(2.4-4.8) 0.51 . .
.0(1.9-4.8) 0.56 - -
6 (3.0-4.5) 0.039 0.009 0.53 0.10
6(2.4-4.4) 0.76 - =
2(24-5.2) 0.012 0.014 0.62 0.08
2(1.2-4.8) 0.91 - -
( 6.1-25.5) 0.048 0.13 0.24 0.018
Multiparous p
Median, (%25-75) -
6 (3.0-4.8) 0.50
6 (2.8-4.6) 0.92
0(3.2-5.2) 0.57
3.6 (3.3-4.2) 0.35
0 (3.0-4.4) 0.89
8 (1.8-4.4) 0.92
22.9 (20.1-25.1) 0.83
6 (3.0-4.5) 043
9 (3.0-4.9) 0.56
8 (3.6-5.2) 0.68
4.0 (3.6-4.8) 035
2 (3.64.8) 0.26
6 (2.4-4.6) 0.009
24.2 (21.9-26.7) 0.30
6 (2.4-4.5) 0.67
8 (2.1-4.5) 0.91
6 (2.4-4.8) 0.59
3.6 (3.0-4.2) 0.53
6(3.2-4.2) 0.52
6(1.8-4.8) 0.62
21.0 (16.3-25.2) 0.77
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Table 4. Evaluation of the relationship between FSFI scores and
SQolL-F

Before pregnancy, During pregnancy,

SQoL-F SQolL-F

r p r p
1t trimester FSFI score 0.064 0.52 0.22 0.03
2™ trimester FSFI score 0.279 0.005 0.288 0.004
3 trimester FSFI score 0.242 0.015 0.268 0.007

FSFI: female sexual function index, SQoL-F: sexual quality of life-female

61.6 (48.8-90.0) in the nulliparous group and 63.3 (50.0-87.7) in the
multiparous group (p=0.96).

There was no statistically significant difference between the first
trimester FSFI score and SQolL-F score before pregnancy (p=0.52).
There was a significant difference between FSFI and SQoL-F in all other
trimesters. However, the correlations were found to be low to moderate.
The correlations between FSFI and SQoL-F in terms of the trimesters are
given in Table 4.

Discussion

It is a known fact that pregnancy is effective on female sexual life. A
decrease in sexual activity during pregnancy has been shown in studies
(6,12-14). Physiological and psychological changes brought about by
pregnancy may affect sexual function and satisfaction. In this respect,
it is not surprising that in the literature, the studies on the sexual
dysfunctions of pregnant women increase day by day. In these studies,
correlations between sexuality related parameters and FSFI scores were
investigated and data on sexual function changes in pregnancy were
tried to be obtained.

The frequency of sexual activity among trimesters in pregnant women
varies. The main reason for this is both hormonal and physiological
changes dueto pregnancy. Although the sexual activity level in the second
trimester seems to be increasing compared to the other trimester, the
frequency of sexual intercourse has generally decreased compared to
non-pregnant individuals. Although in this study we obtained different
data related to sexuality during pregnancy, we did not collect data about
the frequency of sexual activity in pregnancy. However, studies on this
subject reported that pregnant women avoid sexual activity during
pregnancy (6,15-17). It has been reported in studies that the incidence
of sexual intercourse, with a mean of 3.2 per week before pregnancy,
decreases to 1.8 per week with pregnancy (14). Similar results have been
obtained in studies on SQoL during pregnancy and it has been shown
that the SQoL has decreased during pregnancy. However, in studies
conducted by Quirk et al. (18) and Maasoumi et al. (19), the mean scores
of SQoL during pregnancy were higher compared to our study. We think
that such a difference can be caused by social and racial diversities.

In this study, FSFI scores in the second trimester of pregnancy were
found to be higher compared to the FSFI scores in the first and third
trimesters of pregnancy. This finding is similar to the literature data
(6,12,14,16,17,20-22). 1t is known that although sexual function and
related conditions vary in the second trimester and significantly
decrease in the third trimester, it changes or decreases slightly in the
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first trimester (13,21). In this study, we also found that FSFI scores in
the third trimester were significantly decreased compared to other
trimesters. Similarly, FSFI scores in first trimester were slightly higher
than FSFI scores in the third trimester, but this was not statistically
significant. The reason for the lack of statistical significance could be the
low number of cases we included in the study.

In our study, we found that there were significant differences in the
lubrication and satisfaction scores of the FSFI scores. Literature studies
show that there are also differences between the trimesters in terms
of desire, arousal and orgasm scores (6,15,16). Although we found
that lubrication, one of the sexual functions, was higher in the second
trimester compared to the first trimester there are also studies indicating
a decrease (13,21). However, we think that the increase in lubrication in
the second trimester is compatible with physiological and psychological
changes during pregnancy.

One of the most important findings in our study is the increased
sexual satisfaction FSFI score detected in the second trimester. When
compared to other trimesters, the sexual satisfaction score was highest
in the second trimester. This finding is also compatible with pregnancy
physiology. Because this trimester is the period when the pregnant
woman feels most comfortable. Sexual intercourse in this trimester
will positively affect the pregnant woman both physiologically and
psychologically. Therefore, the sexual satisfaction score will also be high
in this trimester. Literature studies offer limited data especially for this
subgroup. However, as previously mentioned, increased nausea and
vomiting rates in the first trimester and infant awareness in the third
trimester are among the most important causes of low satisfaction rates
in the first and third trimesters (6). However, during pregnancy, both
the partner and the pregnant have some concerns about pregnancy
complications and these concerns may cause emotional changes among
the couples.

It is known that the SQoL changes negatively as gestational week and
number of births increase (7,9). In our study, SQoL and FSFI scores
fluctuated with increased gestational week. Second trimester scores
were higher than first and third trimester scores. There was no decrease
as the gestational week progressed but fluctuations were observed in the
values. Again in our study, there was no statistically significant effect of
the parity on FSFI scores. The reason for this is that the parity scores were
evaluated as nulliparous and multiparous in our study. Therefore, our
study is inadequate in evaluating the differences among the pregnant
women who give more than one birth.

In the studies conducted, it was shown that the SQoL of pregnant women
whose spouses are primary school graduates is lower when compared
with pregnant women having spouses with high school graduates
or higher education level (1,3). In our study, we did not evaluate the
education level of the spouses of pregnant women, we evaluated the
relationship between the educational levels and sexual functions of
pregnant women and found that the educational status of pregnant
women had no effect on the SQoL or sexual functions. For this reason,
we believe that it is appropriate to educate women about sex life and
SQoL before and during pregnancy independently of their education
level.



Another result we found in this study is that the SQoL is highest in the
second trimester. In the first trimester, the SQoL is the lowest. The first
priority of the pregnant woman with the onset of pregnancy shifts from
her spouse to her child, this causes temporary suppression of sexual
desire and wishes in pregnant woman (21). The pregnant, who became
sexually passive, suppresses these feelings with the sense that she will
have a baby and cannot respond positively to her partner’s sexual
desires. Therefore, the decrease in the SQoL in pregnant women in the
first trimester can be considered as a natural finding. With the transition
to the second trimester, the pregnant woman is now accustomed to the
pregnancy process, and her priority is directed back to her husband and
naturally to her sexual life. In this period, in parallel with the increase
in sexual function, the SQolL is affected positively, and the pregnant
woman entered a period close to the psychological and physical well-
being. However, as the time progresses, the diameter of the abdomen
increases in parallel with the growth of the baby, and this starts to affect
the SQoL negatively. For all these reasons, the changes in the SQoL that
we found in our study are extremely natural.

In the literature, the number of studies related to SQoL in pregnancy is
extremely limited. Studies have shown that the decrease in the SQoL is
due to changes in sexual function observed in pregnancy (decrease in
pleasure and decrease in satisfaction from sexuality) (23-25). However,
in this study, we found a significant decrease in the SQoL in the first
trimester and a higher quality of sexual life scores in the second
trimester. These results, which we find partially different from the
literature, can be affected by various factors such as differences in study
designs, follow-up period of pregnant women and cultural differences.

It has been investigated in many different studies whether the
parameters such as nulliparity or multiparity were effective on the SQoL.
There are studies showing that the number of births decreases SQoL
scores, and there are also studies showing that previous hirth history
is not effective in this respect (7,8,10). Pregnant women who gave birth
before gets faster through pregnancy psychology and this has a positive
effect on sexual life in their subsequent pregnancies. The pregnant
woman who gets rid of emotional period early in the first trimester
becomes more active and willing in terms of sexual life. Although we
found that having a child before had a positive effect on the SQoL in our
study, this was not statistically significant.

Conclusion

Asa result, social and cultural factors significantly affect the sexual life of
couples during pregnancy. In particular, the education levels of couples,
employment status, marriage period and even their ethnic identity can
affect the sexual functions during pregnancy. However, nausea and
vomiting, fatigue and feeling of tiredness that are frequently observed
during pregnancy are other factors that negatively affect sexuality in
pregnant women. Although there are differences in sexual desire in
the first trimester of pregnancy, the general opinion is that there is a
decrease in sexual function due to the decrease of libido. The woman’s
belly begins to grow as the pregnancy progresses, and she starts to
experience difficulties in sex positions. This is the most common cause
of sexual dysfunction observed in the third trimester.

Cavus and Beyazit. Sexual Functions and Quality of Life in Pregnancy

Considering that sexuality is an important part of health care, we believe
that the problems related to sexual dysfunctions of pregnant women
should be detected and resolved at an early stage, and that this will help
to improve the sexual health of the pregnant woman and her partner
and their SQoL.
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ABSTRACT

0z

Introduction: The aim of this study was to evaluate the clinical
features of pseudophakic patients with idiopathic epiretinal
membrane (ERM) and to compare the optical coherence
tomography (OCT) macular characteristics of the eye with ERM
with the normal eye.

Methods: Patients with bilateral pseudophakic eyes and ERM
in one eye who were admitted to our clinic between 2017 and
2018 were evaluated according to gender, age, visual acuity
and OCT findings and the relationship between these findings
were evaluated statistically.

Results: Eighty-two eyes of 41 patients with a mean age of
71.4%6.4 years (range: 60-86) who were admitted to our clinic
between 2017 and 2018 were included in the study. All eyes
were pseudopkahic. The patients with systemic and ocular
disease history were not excluded. Nineteen (46%) patients
were female and 22 (54%) were male. ERM was on the right
side in 21 (51%) eyes and on the left side in 20 (49%) eyes. The
mean visual acuity of the eyes with ERM was 0.35+0.24 (0.1-
1.0) LogMAR. The mean central macular thickness of the eyes
with ERM was 355.4+75.4 (234-554) microns. Regarding the
parafoveal region (1-3 mm), the superior quadrant thickness
was 371.4+60.3 (range: 287-558) microns, nasal quadrant
thickness was 371+52.5 (range: 311-549) microns, inferior
quadrant thickness was 365.6+44.3 (range: 307-494) micron
and temporal quadrant thickness was 365.1+52.2 (range:
280-510) micron. In the eyes with ERM, the macular volume
was 11.3£1.1 (9.7-15) mm? by OCT. There was a statistically
significant difference between eyes with and without ERM
in terms of central macular thickness, macular volume,
superior, temporal, inferior and nasal quadrant thicknesses of
parafoveal region (1-3 mm) (p<0.05).

Conclusion: ERM is a disease related to advanced age. Since
the disease occurs at the vitreoretinal interface, it causes some
changes in optic cohorence tomography.

Keywords: Epiretinal membrane, vitreoretinal interface, vision
loss

Amag: Klinigimize basvuran idiyopatik psodofakik epiretinal
membranli (ERM) olgularin klinik muayene bulgulari ve optik
koherens tomografi (OKT) ile degerlendirilen makiila ozellikleri
ile ayni olgularin normal gozleri karsilastirilarak degerlendirme
amaclanmistir.

Yontemler: 2017 ve 2018 vyillari igerisinde klinigimize
basvuran, bilateral psodofakik ve tek gozlerinde ERM bulunan
olgular cinsiyet, yas, gorme keskinligi ve OKT bulgularina gore
degerlendirilerek bu bulgular arasindaki iliski istatistiksel
acidan degerlendirildi.

Bulgular: 2017 ve 2018 yillari icerisinde klinigimize basvuran
yas ortalamasi 71,4£6,4 yil (60-86 arasinda) olarak tespit
edilen 41 hastanin 82 gozii calismaya dahil edildi. Calismaya
idiyopatik ERM’si olan psodofakik olgular alindi. Sistemik ve
oktler hastalik anamnezi olan olgular calisma kapsamina
alinmadi. Hastalarin 19'u (%46) kadin ve 22’si (%54) erkek
olarak tespit edildi. Calismada ERM bulunan gozlerden
27’1 (%51) sag goz ve 20'si (%49) sol goz olarak tespit edildi.
Olgularin gorme keskinlikleri ortalama olarak 0,35+0,24
(0,1-1,0 arasinda) LogMAR olarak tespit edildi. ERM bulunan
gozlerin ortalama santral makiila kalinhgr 355,4+75,4 (234-
554 arasinda) mikron, parafoveal bolgede 1-3 mm mesafedeki
dairesel alanda superior kadran kalinhgi 371,4£60,3 (287-558
arasinda) mikron, nazal kadran kalinligi 371+52,5 (311-549
arasinda) mikron, inferior kadran kalinligi 365,644,3 (307-494
arasinda) mikron, temporal kadran kalinhigl 365,1£52,2 (280-
510 arasinda) mikron olarak tespit edildi. ERM bulunan gozlerde
makdler voltim OKT ile 11,3£1,1 (9,7-15 arasinda) mm? olarak
tespit edildi. ERM bulunan ve bulunmayan gozlerdeki santral
makila kalinliklar, makiler volim, parafoveal bolgede 1-3
mm mesafedeki dairesel alanda superior, temporal, inferior ve
nazal kadran kalinliklari arasinda istatistiksel olarak anlamli
fark saptandi (p<0,05).

Sonugc: ERM ileriyasileilgili bir hastaliktir. Hastalik vitreoretinal
ara ytizeyde olustugu icin OKT'de bazi degisikliklere yol acar.

Anahtar Kelimeler: Epiretinal membran, vitreoretinal ara
ylizey, gorme azlig
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Introduction

Epiretinal membrane (ERM) is a vitreoretinal interface disease that leads
to a decrease in visual acuity, macropia, micropsy and metamorphopsia
symptoms. These symptoms have been associated with macular surface
deterioration and macular thickness increase (1,2). Diagnosis is made
clinically and by means of optical coherence tomography (OCT) (3,4).
ERM is formed on the internal limiting membrane (ILM) and has a
fibrocellular structure (5). ERM diagnosis and classification is based on
clinical findings (6).

ERM is etiologically classified as primary and secondary ERM (3). ERM
without pathological ophthalmic examination other than posterior
vitreous detachment is called primary idiopathic ERM (7,8). Secondary
ERM can occur as a result of many etiological factors such as ocular
trauma, cryopexy, intraocular surgeries and vascular pathologies related
to the retinal artery and veins (4). Although the disease is generally
benign, it may cause functional defects by causing shrinkage in the
retina and veins, structural changes in retinal pigment epithelium,
photoreceptor cells and veins, and causing intraretinal edema (9-11).

In this study, we aimed to evaluate the age, visual acuity and OCT
findings of bilateral pseudophakic patients with ERM and to evaluate
the relationship between these features.

Name op os W
1D: Exam Date: 8/28/2018 8/28/2018 SERVERGAZI DEVLET HAST
DOB: Exam Time: 1:55 PM 1:56 PM
Gender: Serial Number: 40011000  400-11000
Technician: Operator, Cirrus. Signal Strength:  3/10 410
Macula Thickness OU: Macular Cube 512x128 oD @ ‘ @ os
OD ILM-RPE Thickness Map OS ILM-RPE Thickness Map
500 l
400
300 b
200 P
100
0 pj

Fovea: Not found

Fovea: 247, 65

A

0S ILM-RPE Thickness

0S OCT Fundus

OD OCT Fundus OD ILM-RPE Thickness

Diversified: P

Distibution | | /4 A

f Ny Is | | /° P
|| aftomae || w5
(o fo s o) 55

= |\ e y
1% ||

ILM - RPE oD 0s
Thickness Certral Subfield (um) | 278 | 465 |

‘olume Cube (mm?) 33 | 126

Thickness Avg Cube (um) 276 | 343
BScan: 65 OS Horizontal B-Scan

OD Horizontal B-Scan

Comments Doctor's Signature

SW Ver: 650772
Copyright 2012

Carl Zeiss Meditec, Inc
All Rights Reserved

Page 1 of 1

Image 1. OCT output of the patient with ERM in one eye.

OCT: optical coherence tomography, ERM: epiretinal membrane, OD: oculus dexter,
0S: oculus sinister, ILM-PRE: internal limiting membrane-retinal pigment epithelium
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Methods

In our study, patients who were admitted to our clinic between August
2017 and August 2018 and who had unilateral stage 2 ERM in their
clinical examination were evaluated. Only bilateral pseudophakic
patients were evaluated in order to evaluate the ERM-related visual
acuity levels of the patients included in the study and to provide the
retinal evaluation with OCT. Retinal imaging was performed with Cirrus
HD-OCT (Carl Zeiss Meditec, Dublin, CA) to confirm the diagnosis of ERM
and to evaluate macular volume and thickness of central macular and
parafoveal quadrants (Image 1). The patients had no history of ocular
surgery, except for cataract surgery. The patients with ophthalmologic
disease history and detected pathology on ophthalmologic examination
were not included in the study. Patients with hypertension, coronary
artery disease and diabetes mellitus (DM) were excluded. Age, gender
and visual acuity were recorded.

Among OCT findings, central macular thickness, mean retinal thickness
in superior, nasal, inferior and temporal parafoveal quadrants (1-3 mm),
distance between ILM and in retina pigment epithelium in the central
macular region and macular volume within 6 mm horizontal and 6 mm
vertical fovea-centered square area were recorded. OCT measurements
and measurement classifications were performed according to the
studies by Chan et al. (12) and Sabouri et al. (13).

Visual acuity levels according to the Snellen chart, intraocular pressures
in mmHg, detailed anterior segment and fundus examinations were
recorded in all patients. The history of systemic and ocular disease of all
patients was questioned. Patients with a history of systemic and ocular
disease and patients with surgical history except for uncomplicated
cataract surgery were excluded from the study. For statistical evaluation,
thevisual acuities recorded according to the Snellen chart were converted
to the corresponding LogMAR values. In the statistical evaluation, the
relationship between visual findings, OCT findings and visual acuity in
eyes with and without ERM were evaluated.

istanbul Training and Research Local Ethics Committee approval was
obtained for this study (decision no: 882, date: 25.11.2016). The study
was conducted in accordance with the Declaration of Helsinki. Written
and oral consent were obtained from the patients included in the study
and their data were evaluated within the scope of the study.

Statistical Analysis

Statistical analysis was performed using paired t-test in SPSS ver. 25
for Windows (SPSS Inc., Chicago, Illinois, USA) software. Descriptive
statistics were given as number and percentage for categorical variables.
Regarding correlation analysis, Pearson or Spearman correlation tests
were used, where appropriate. p<0.05 was considered statistically
significant.

Results

The study included 82 eyes of 41 patients (19 women and 22 men)
with a mean age of 71.4+6.4 (range: 60-86) years. The patients were
pseudophakic and had ERM in one eye. Patients who had hypertension,



coronary artery disease and DM were excluded. The visual acuities of the
eyes with and without ERM were 0.35+0.24 (range: 0.1-1.0) LogMAR and
0.0£0.1 (range: 0.0-0.1) LogMAR, respectively.

When the findings of the eyes with and without ERM were compared, it
was observed that there was a significant difference between two groups
in terms of visual acuity, central macular thickness, and thickness of the
superior, temporal, nasal and inferior parafoveal (1-3 mm) quadrants
(p<0.05) (Table 1).

Alikma and Unsal. Pseudophakic Patients with Epiretinal Membrane

Regarding statistical relationship between visual acuity and central
macular thickness (Figure 1), thickness of the superior (Figure 2),
temporal (Figure 3), nasal (Figure 4) and inferior (Figure 5) parafoveal
quadrants (1-3 mm), and macular volume (Figure 6) in the eyes with
ERM, statistically significant negative correlation was found between
visual acuity level and these parameters (p=0.000, r=-0.689; p=0.004,
r=-0.445; p=0.000, r=-0.577; p=0.004, r=-0.440; p=0.006, r=-0.422;
p=0.001, r=-0.517) (Table 2).

Table 1. Mean values of optical coherence tomography parameters between eyes with and without epiretinal membrane and statistical

significance levels between them
Parameter Eyes with epiretinal membrane
355.4+75.4 (234-554)
371.4160.3 (287-558)
365.1+52.2 (280-510)
365.6144.3 (307-494)

371452.5 (311-549)

11.3%1.1 (9.7-15)

Central macula, um
Superior quadrant, ym
Temporal quadrant, um
Inferior quadrant, um
Nasal quadrant, um

Cube volume (mm3)

Table 2. The statistical assessment results of visual acuity and OCT findings in eyes with epiretinal membrane

Cube volume
p=0.001, r=-0.517

Central macula
BCVA p=0.000, r=-0.689

Temporal

BCVA: best corrected visual acuity, OCT: optical coherence tomography
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Discussion

Although the majority of the cases diagnosed as ERM were over 50
years of age, ERM was found in 2-6.4% autopsy studies (14). Fraser-
Bell et al. (15) reported an ERM incidence of approximately 5.3% in an
epidemiological study. In an epidemiological study by Miyazaki et al.
(16), the incidence of ERM in adults over 40 years of age was 4%. All of
the cases in our study were pseudophakic patients over the age of 60
years. Similar to other studies, ERM was associated with advanced age
in our study. In a study by Klein et al. (17) evaluating the relationship
between the disease and gender, they stated that the disease was more
common in women than men. In our study, there was no statistically
significant difference between men and women.

Stevenson et al. (1) reported that macular thickness was increased in
patients with ERM. Chen et al. (18) showed that there was an increase
in macular thickness in the ERM cases and that there was a correlation
between the increase in macular thickness and visual acuity. Kumagai
et al. (19) reported that macular thickness decreased and visual acuity
improved after ERM surgery. In our study, central macular thickness,
and thickness of the superior, temporal, nasal and inferior parafoveal
quadrants (1-3 mm) in eyes with ERM were statistically higher than the
same parameters in eyes without ERM. In addition, the mean visual
acuity level in the eyes with ERM was statistically lower than in the eyes
without eyes.

Pilli et al. (20) demonstrated the relationship between the increase in
central macular thickness and the deterioration of macular morphology
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and decreased visual acuity. In their histological study, Paovic et al. (21)
reported that visual acuity decreased in the central macular thickness
increase due to ERM-related macular edema. Dawson et al. (22) reported
that visual acuity decreased with central macular thickness increase
and visual acuity increased in patients with decreased central macular
thickness following macular surgery. The relationship between central
macular thickness and visual acuity levels of the patients in our study
was evaluated. In our study, there was also a statistically significant
relationship between visual acuity level and central macular thickness.
In our study, there was also a statistically significant relationship
between visual acuity and central macular thickness, and thickness of
the superior, temporal, nasal and inferior parafoveal quadrants (1-3
mm) in eyes with ERM.

Reduction in visual acuity due to ERM and primary treatment of
metamorphopsia were defined as pars plana vitrectomy (PPV) (23). In
a study performed by Karabas et al. (24), they defined the rate of visual
acuity increase after PPV as 90% in primary idiopathic ERM and 62.8%
in secondary ERM cases. Tanawade et al. (25) reported in their study
that visual acuity increased after PPV in 31.25% of cases, did not change
in 31.25% and decreased in 37.5%. Okomoto et al. (2) reported that
metamorphopsia complaints could be resolved with PPV.

Conclusion

ERM is usually a disease related to advanced age. ERM is considered
one of the vitreoretinal interface diseases. With or without intraretinal
edema, the membrane causes visual symptoms as a result of an increase
in macular thickness. The main treatment of the disease was defined as
PPV. Examination of the vitreoretinal interface and evaluation of OCT
in elderly patients presenting with low level of vision is very important
in terms of overlooking disease. Surgical approach is a treatment
option in patients with low visual acuity, micropsia, macropsy and
metamorphopsia.
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Primary Mucosal Malignant Melanoma: Two Case Reports
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ABSTRACT

0z

Primary mucosal malignant melanomas originate from
melanocytes in mucosal membranes, which are located in
the respiratory, gastrointestinal and urogenital tract. Mucosal
melanomas are extremely rare and have a more aggressive and
poor prognosis than skin melanoma. Local or distant metastasis,
recurrence probability and mortality rates are higher. Although
there are many epidemiological and etiological differences
between mucosal melanomas and skin melanomas, there is
no clear predisposing factor for mucosal melanomas. Mucosal
melanomas constitute 1.3-1.4% of all melanomas, and 25-50%
of these cases are head and neck tumors. The symptoms are
non-specific and vary according to the location of the lesion.
Knowing the typical radiological imaging characteristics of
mucosal melanomas and its consideration in the differential
diagnosis in clinical evaluation will increase the chance of early
diagnosis and will positively affect the survival of patients.

We present the radiological imaging characteristics and
clinical course of a 57-year-old male patient who presented
with a complaint of parotid mass and who died in a short
period of time with widespread metastases, and a 72-year-
old male patient who presented with epistaxis and who had
no metastasis in the postoperative follow-up, but had a local
recurrence.

Keywords: Mucosal melanoma, extracutaneous, MRI

Primer mukozal malign  melanomlar  respiratuvar,
gastrointestinal ve drogenital traktta bulunan mukozal
membranlardaki melanositlerden  koken alir.  Mukozal
melanomlar oldukca nadirdir ve deri melanomuna gore daha
agresif ve kot prognozludur. Bolgesel veya uzak metastaz ve
rekiirrens olasiliklari ve mortaliteleri daha ytksektir. Mukozal
melanomlar ile deri melanomlari arasinda epidemiyolojik
ve etiyolojik pek cok fark bulunmakla birlikte mukozal
melanomlar icin net olarak tanimlanmis bir predispozan faktor
bulunmamaktadir. Mukozal melanomlar tim melanomlarin
%1,3-1,4tint olusturur ve bu olgularin %25-50'si bas-boyun
kaynakli timorlerdir. Semptomlar non-spesifik olup lezyonun
yerlesim yerine gore degismektedir. Mukozal melanomlarin
tipik radyolojik gortintiileme ozelliklerinin bilinmesi ve klinik
degerlendirmede ayirici tanida akla gelmesi, erken tani sansini
artiracak ve hasta sag kalimini olumlu etkileyecektir.

Parotis lojunda kitle sikayetiyle basvuran ve kisa zamanda
yaygin metastazlar ile hayatini kaybeden 57 yasinda erkek
hasta ve epistaksis ile basvuran ve postoperatif takibinde
metastazi bulunmayan, fakat lokal niiks saptanan 72 yasinda
erkek hastanin radyolojik gortintiileme ozelliklerini ve klinik
gidisini sunmaktayiz.

Anahtar Kelimeler: Mukozal melanom, ekstrakiitan6z, MRG

Introduction

Primary mucosal malignant melanomas originate from melanocytes in
mucosal membranes, which are located in the respiratory, gastrointestinal
and urogenital tract. Mucosal melanomas are very rare and have a more

aggressive and poor prognosis than skin melanoma (1). Although there
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are many epidemiological and etiological differences between mucosal
melanomas and skin melanomas, there is no clear predisposing factor for
mucosal melanomas (2).

Knowing the typical imaging characteristics of mucosal melanomas,
which are very rare and have poor prognosis and its consideration in
differential diagnosis, will contribute to early diagnosis.
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The aim of this study was to present two cases of primary mucosal
malignant melanoma and to discuss its clinical and radiological features.

Case Reports

Case 1

A 52-year-old male patient presented with swelling in the parotid
gland region. Ultrasonographic examination revealed hypoechoic
solid nodular lesions in the parotid gland. After detecting malignant
melanoma infiltration with fine needle aspiration biopsy, positron
emission tomography-computed tomography (PET-CT) examination
was performed, and intense fluorodeoxyglucose uptake was observed
in the parotid gland in two foci and gallbladder. Abdominal magnetic

Figure 1. Primary malignant melanoma infiltration of the gallbladder
with isointense appearance on coronal T2-weighted images, hyperintense
appearance on axial T1-weighted images and prominent contrast
enhancement on fat-suppressed T1-weighted images

Figure 2.  Well-demarcated,
malignant melanoma metastasis
in the right cerebellar hemisphere
a) hyperintense on axial T1-
weighted images, b) heterogeneous
hyperintensity on  T2-weighted
images, ¢ diffuse homogenous
enhancement on post-contrast fat-
suppressed T1-weighted images

Cifci et al. Primary Mucosal Malignant Melanomas

resonance imaging (MRI) showed a polypoid mass lesion with contrast
enhancement in the gallbladder (Figure 1). Although primary malignant
melanomas originating from parotid and gallbladder were very rare, the
gallbladder was considered as the primary focus after histopathological
examination. After the surgeries were performed, the patient was treated
with radiotherapy and chemotherapy, and the patient was accepted in
remission and early follow-up was performed with PET-CT at 3-month
intervals. The PET-CT evaluation of the patient, who did not have
recurrence for fourteen months, revealed metastases in the rectum and
the small curvature of the stomach, and this diagnosis was confirmed
by biopsy. Three months later, PET-CT revealed disseminated metastases
in the soft tissue and cerebellum metastasis (Figures 2a,b,c), and the
patient died in a short time. Figure 2a shows the typical hyperintensity
of melanoma metastasis on T1-weighted imaging (WI). Figure 2c shows
intense, diffuse and homogenous uptake and hypervascular nature of
the melanoma metastasis. The survival of the patient from presentation
was 22 months. Written informed consent was not obtained from the
patients due to retrospective design of the study.

Case 2

A 70-year-old male patient was admitted to our otolaryngology clinic
with complaint of epistaxis. Examination revealed polypoid mass in the
right inferior concha. In the pre-operative imaging of the patient, CT
scan revealed a mass lesion extending from the inferior right concha
to the posterior of the nasopharynx. Contrast-enhanced facial MRI
showed polypoid lesion with no extramucosal extension, which was
isointense with mucosa on T1-W sequence and hypointense on T2-
weighted sequence, which had similar enhancement pattern with

Figure 3. Lesion originating
from the inferior of the right
nasal concha and extending to
the level of the nasopharynx
a) slight hypointensity on T1-
weighted images, b) slight
hyperintensity on T2-weighted
images, and ¢) prominent
contrast enhancement on post-
contrast images
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mucosa on the post-contrast images and which could not be clearly
differentiated from inflammatory polyp (Figures 3a,b,c). Frozen section
consultation was reported as “15 mm diameter tumor, 5 mm mucosal
extension with negative margins and non-specific chronic inflammation
at the posterior tumor margin and right maxillary sinus resection”. In
immunohistochemical studies, neoplastic cells were identified as S100
(+) and HMB45 (+) malignant melanoma. No distant metastasis was
detected in PET-CT. Skin melanoma was not found in the dermatological
examination of the patient. At the post-operative 2" month follow-up
examination, recurrence was considered and biopsy was performed.
The biopsy result was reported as recurrent malignant melanoma in
the posterior half of the nasal cavity. Written informed consent was not
obtained from the patients due to retrospective design of the study.

Discussion

Mucosal melanomas are more aggressive than skin melanomas. These
are more likely to have local or distant metastasis and recurrence, and
have a higher mortality. Mucosal melanomas account for 1.3-1.4% of all
melanomas, and 25-50% of these cases originate from head and neck
tumors. Nasal cavity, oral cavity and paranasal sinuses are the most
common sites of the mucosal melanomas in the head and neck region
(3). The second common site is the gastrointestinal tract, which accounts
for 25% of all mucosal melanoma cases. The most common localizations
in the gastrointestinal tract are the anorectal mucosa, the esophagus
and the small intestine. Urogenital tract melanomas have the same
incidence as the gastrointestinal tract by forming 20% of all mucosal
melanomas, but due to the fact that vulvovaginal melanomas are in this
group, the incidence of these melanomas is high in women (4). Primary
extracutaneous melanomas in the parenchymatous organs have been
reported in very few cases. Melanomas seen in the retroperitoneal
region and parenchymatous organs, such as the lung and prostate,
constitute only 5% of the extracellular malignant melanomas (4,5).

The symptoms are non-specific and vary according to the location of
the lesion. The most common symptom in the head and neck region
is bleeding and unilateral nasal obstruction. In the anorectal area, it
is commonly seen as a polypoid mass and may cause rectal bleeding,
abdominal pain and difficulty in defecation.

Vulvar melanomas are the most common type of urogenital melanoma
and share similar symptoms with other malignancies in this region.
Symptoms include pruritus, irritation, and vaginal discharge. Vulvar
melanomas are seen as an ulcerated, bleeding mass lesion in clinical
examination and are often not pigmented (1-5,6). The metastasis
pattern in mucosal melanomas varies according to the location of the
primary site. In vaginal melanomas, early peritoneal invasion occurs
due to the close anatomical relation and distant metastases may occur
without regional lymph node involvement. Sinonasal melanomas
often metastasize to the liver. Lymph node involvement is seen in
60% of anorectal melanomas and the first region of invasion of anal
melanomas is inguinal lymph nodes (3-7).

Radiological evaluation is required for diagnosis, staging, preoperative
planning and treatment follow-up in metastatic patients receiving
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systemic treatment. MRI is the primary imaging modality for the
evaluation of local disease. CT and PET-CT have limited utility in the
evaluation of local disease, and they play a primary role in the detection
of metastatic disease (2). MRI appearance of the mucosal melanoma
varies according to the histological features of the lesion and the
presence of bleeding. Melanotic melanomas are hyperintense on T1-
WI and iso-hypointense on T2-WI due to the paramagnetic effect of
melanin. Amelanotic melanomas are usually hypointense on T1-WI
and hyperintense on T2-WI. In addition to conventional MRI sequences,
dynamic contrast-enhanced MRI shows marked enhancement in the
early phase due to the hypervascularity of the lesion. Diffusion WI
shows high signal intensity and low ADC values (2-8). The only curative
treatment option for mucosal melanoma is wide surgical resection.
Chemotherapy is used for systemic treatment or in addition to surgery in
metastatic disease, and radiotherapy is used to control the local disease
and prevent local recurrence (9,10).

Conclusion

Primary mucosal malignant melanomas are very rare and have
poor prognosis. Knowing typical radiological features in respiratory,
gastrointestinal and urogenital tract lesions, and considering it for
differential diagnosis in clinical evaluation will increase the chance of
early diagnosis.
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ABSTRACT

0z

Anaplastic thyroid carcinoma (ATC) is a rare and rapidly
progressive malignancy of the thyroid gland with a poor
prognosis. The cause of death in these patients is mostly due to
invasion of the airway with mass and metastasis to the airway.
The local destructive invasion of the mass and the compression
of the trachea in a short time may lead to severe dyspnea and
stridor in the patient. Tracheotomy is a palliative surgical
approach that can be performed after endotracheal intubation
in patients with severe respiratory distress. This patient with
advanced ATC was admitted to the emergency department due
to severe respiratory distress. After endotracheal intubation,
the tracheotomy was performed with difficulty and the safety
of respiratory tract was achieved. In such patients, respiratory
airway management is presented with current literature review.

Keywords: Anaplastic thyroid carcinoma, tracheotomy, thyroid

Anaplastik tiroid karsinomu (ATK) tiroid bezinin nadir goriilen
koti prognozlu, hizli ilerleyen bir malignitesidir. Bu hastalarda
oltim sebebi cogunlukla hava yolunun kitle ile invazyonu ve
metastaz sebebiyle olur. Kitlenin lokal destriiktif invazyonu ile
kisa stirede trakeada olusturdugu basi hastada siddetli dispne
ve stridora yol acabilir. Trakeotomi ileri derecede solunum
sikintisi olan hastalarda endotrakeal entiibasyon sonrasinda
uygulanabilecek palyatif bir cerrahi yaklasimdir. ilerlemis ATK
olan bu olgumuz ileri derecede solunum sikintisi sebebiyle acil
servise basvurdu. Endotrakeal entiibasyon sonrasinda guicliikle
uygulanan trakeotomi ile solunum yolu gtivenli hale gelmistir.
Bu tur hastalarda solunum yolu yonetimi giincel literatr
gozden gecirilerek sunulmustur.

Anahtar Kelimeler: Anaplastik tiroid karsinomu, trakeotomi,
tiroid bezi, zor, dispne

gland, difficult, dyspnea

Introduction

Anaplastic thyroid carcinoma (ATC) constitutes 2-5% of all thyroid
malignancies and has a very poor prognosis. It usually emerges in the
6" and 7" decades of life with a rapidly growing mass in the neck. As a
result of the invasion of this mass to the local tissues, mostly hoarseness,
stridor and dyspnea are observed. Airway problems occur due to tracheal
invasion or external pressure in the early stages of the disease (1,2).
American Thyroid Society (ATA) guide recommends surgical resection in
areas where the tumor can be resected and that chemoradiotherapy be
given as initial therapy in patients with extensive tumor spread, followed
by completion surgery if possible (3,4). Survival rates are 20% at one year
after diagnosis and 5% at five years, and the mean life expectancy after
diagnosis is 6-15 months. In most of these patients, the cause of death is
metastasis and airway problems (5-8).
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Airway control is difficult in a tumor with such poor prognosis. Airway
problems may be the complaints of patients or may develop during the
treatment process. Physicians often have difficulty in deciding when
to open tracheotomy or perform surgical decompression. Prior to the
publication of the ATA treatment guideline, the literature was limited in
providing airway control in ATC (3). This guideline recommends opening
tracheotomy under general anesthesia under appropriate conditions in
patients with severe respiratory distress in ATC only. In this article, we
aimed to present a tracheotomy approach to a patient with ATC who
presented with respiratory distress.

Case Report

A 49-year-old male patient was diagnosed with ATC after a biopsy in the
health center he had applied to because of developed pain and swelling
on his neck 6 months ago. He presented to the emergency department
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of our hospital because of the increasing swelling in his neck and
severe respiratory distress and stridor presenting in a short time. In the
examination of the patient who had no pathology in his medical history
and family history, it was observed that he had difficult respiration and
inspiratory stridor in the inspection. The mass was covering the whole
neck and anatomic triangulation points could not be differentiated. It
was stiff, fixed, about 15x20 cm and mostly lateralized to the right side
of the neck. The flexible nasopharyngoscopy revealed bilateral cord
vocal paralysis and increased secretion in the piriform sinuses. The
opening between the two vocal folds was 2-3 mm. Previous neck and
thorax computed tomography of the patient were reported as “15x17 cm
mass lesion, involving both thyroid lobes and isthmus, having irregular
margins and exhibiting heterogeneous enhancement, and margins
cannot be clearly distinguished from the surrounding muscles and soft
tissues, and sternocleidomastoid muscles” (Figures 1 and 2). Informed
consent was obtained from the patient. The mass pushed the trachea
to the right and was compressing the airway from the anterolateral
side. An urgent tracheotomy was planned for breathing difficulty.
However, because important triangulation points in the neck were lost,

Figure 1. In coronal view of computed tomography scan of head and neck;
a mass of 15x17 cm with irregular margins and heterogeneous contrast
enhancement is observed, which invades both thyroid lobe and isthmus,
and thus cannot be clearly distinguished from surrounding soft tissues

Figure 2. In sagittal view of computed tomography scan of head and neck;
it is observed that the same mass has filled the thyroid space and narrowed
the tracheal lumen

Aydin et al. Difficult Tracheotomy in Thyroid Carcinoma

it was thought that tracheotomy would be safer after endotracheal
intubation and endotracheal intubation was performed under general
anesthesia. Then, a conventional Kocher incision was planned in
case apron flap incision was required. During the subcutaneous flap
elevation, which was difficult due to bleeding, stiff and hemorrhagic
thyroid mass adherent to strap muscles and other surrounding tissues
were encountered. The incision was extended to the apron flap incision
as previously thought, in order to control the mass. It was seen that
the mass deviated the trachea to the right, extending to the posterior
end of the sternum. Thyroid cartilage of the larynx was detected as an
anatomical triangulation point in the neck. It was aimed to reach tracheal
rings by following this structure downwards. In the meantime, with the
help of the “harmonic scalpel®” vascular sealing device that provided
technological innovation, the thyroid right lobe and the mass thought
to be derived from this lobe were partially excised and the tracheal
cartilages were reached. The trachea was entered from the place where
the second ring was thought to be (Figure 3). The patient was sedated
and was taken to the intensive care unit with intravenous antibiotic and
fluid support. Because the patient had postoperative induration and
discharge in his neck, antibiotic treatment was continued as ultrasound
revealed suspected abscess. The patient died in the intensive care unit
after 14 days due to sudden bradycardia and cardiac arrest.

Discussion

Treatment options of ATK include surgery, chemotherapy, radiotherapy
and combined therapies. However, the assessment of patients’ airway
is of critical importance. The cause of death in patients with ATC is
often distant metastases with airway involvement, bilateral vocal cord
paralysis and respiratory problems. The tracheotomy or cricothyrotomy
procedure provides palliative and transient airway solution. This issue
should be discussed with the patient and his/her relatives and consent
must be taken. The survival in patients who underwent tracheotomy was

Figure 3. A view of tracheotomy after partially tumor excision of the istmus
region, severe destructive mass in the trachea drastically eliminated the
anatomical guiding points
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found to be shorter than in patients who underwent “debulking” surgery
(9). However, it is important to note that in patients with ATC, respiratory
problems are likely to occur until the tracheotomy stage. Because of
the presence of malignancy and radiotherapy in these patients, wound
healing in the tracheotomy region is not fast and healthy. For this
reason, the tumor tissue can continue to grow from the tracheotomy
line or its surroundings, leading to bleeding (10). In our case, abscess
formation was detected after tracheotomy.

The fact that the mass causes respiratory distress in patients with ATC
means that the mass grows and closes the surgical access ways to the
trachea in the midline of the neck. Another problem is the displacement
of the trachea due to the compression effect of the mass during
tracheotomy. ATA recommends that tracheotomy should be performed
under operating conditions and under general anesthesia as we did in
our case (3-11).

As the ATC is progressing rapidly, a large mass is often encountered in
the neck midline when respiratory distress occurs in patients. Because
of this mass, “debulking” surgery is required to reach the trachea.
Displacement of the trachea, stiffness and blood supply of the mass
should be considered during this surgery. At this stage, the importance
of preoperative radiological evaluation of the patient is revealed. The
shortest and easiest way of access to the tr achea should be evaluated
preoperatively and the size of the surgery should be determined
preoperatively. During “debulking” surgery, electrocautery should
be used to reduce both the duration of surgery and post-operative
bleeding. Standard tracheotomy cannulae can be short in these patients
because reaching the trachea with “debulking” surgery also increases
the distance between the skin and the trachea. In this stage, length-
adjustable cannulas or intubation tube can be used (9). It is important
to fix the cannula or tube to prevent dislocation (12). In our case, since
length-adjustable tracheotomy cannula was not available at the time,
a 7.0 endotracheal intubation tube was used and it was fixed to the
surrounding neck skin.

In addition, the light to be advanced through the trachea can be
followed by fiberoptic endoscopy during tracheotomy to help locate
the trachea, which is displaced by external pressure (9). In our case,
trachea was revealed after “debulking” surgery and there was no need
for fiberoptic endoscopy guidance.

In conclusion, after the laryngeal examination with flexible
nasopharyngoscopy and tracheotomy is planned for maintaining
airway safety in cases of ATC admitting to emergency departments with
severe respiratory distress, one first should get ready for a problematic
tracheotomy following endotracheal intubation in the operating room
conditions, as in our case. We believe that tracheotomy would be safe
by reaching tracheal cartilages guided by thyroid notch and thyroid
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cartilage with a large incision, in difficult tracheotomy cases where
triangulation points disappear, as in our case.
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ABSTRACT

0z

The number of patients with type 2 diabetes using dipeptidyl
peptidase-4 (DPP-4) inhibitors is increasing across the world.

Although this class of antidiabetic medications is generally
safe and associated with less side effects compared to other
oral antidiabetic medications, they could also cause some side
effects such as skin rashes. Herein we report a case of type 2
diabetes patient who developed a painful maculopapular rash
induced by linagliptin, a widely used DPP-4 inhibitor.

A localized painful maculopapular rash developed on the
palmar faces of the patient’s hands almost 1 day after the
initiation of the drug. The patient was using intensive insulin
therapy before linagliptin was started. There was no eruption
on the other body parts except the palmar faces of the hands.
Following the discontinuation of the drug, the rash disappeared
in about four days. The patient had no history of urticaria and
did not use an ACE inhibitor. As far as we know, this is the first
case report of a skin rash induced by linagliptin in the Turkish
literature. This case report highlights a rare and lesser known
side effect of linagliptin, a new member of DPP-4 inhibitors.

Dipeptidil peptidaz-4 (DPP-4) inhibitorleri kullanan tip 2
diyabet hastalarinin sayisi diinya genelinde artmaktadir.

Bu antidiyabetik ila¢c sinifi genelde giivenli olmakla birlikte
diger oral antidiyabetik ilaglarla karsilastirildiginda daha az yan
etki ile iliskili olsa da, deri dokiintuleri gibi bazi yan etkilerle
iliskili olabilirler. Burada yaygin olarak kullanilan bir DPP-4
inhibitort olan linagliptin ile indtklenen agrili makilopaptiler
dokiintt gelisen tip 2 diyabetli bir hastay sunuyoruz.

Linagliptin baslandiktan 1 giin sonra hastamizin ellerinin
palmar yuziinde lokalize agrili makilopaptiler bir dokiintu
gelisti. Linagliptin baslanmadan once hasta intensif insilin
tedavisi altindaydi. Vicudun diger bolgelerinde herhangi
bir dokiinti yoktu. Linagliptin kesildikten sonra 4 giin
icerisinde doktintu kayboldu. Hastanin trtiker oykisu yoktu
ve Anjiyotensin donusturiici enzim inhibitort kullanmiyordu.
Bildigimiz kadariyla bu, Turk literatriinde Linagliptine bagli
deri dokinttsu gelistirdigi rapor edilen ilk olgudur. Bu olgu
sunumu, DPP-4 inhibitorlerinin nadir goriilen ve daha az
bilinen bir yan etkisini vurgulamaktadir.

Keywords: Linagliptin, DPP-4 inhibitor, rash skin eruption,

type 2 diabetes mellitus

Introduction

Alocalized painful maculopapular rash developed on the palmar faces of
both hands of a patient almost one day after the initiation of linagliptin,
a new member of dipeptidyl peptidase inhibitors-4 (DPP-4). The patient
was using intensive insulin therapy before linagliptin was started.
There was no eruption on the other body parts except the palmar faces
of the hands. When the drug was discontinued, the rash immediately
disappeared in about four days. The patient had no urticaria and did not
use an angiotensin converting enzyme (ACE) inhibitor.

E3SEaE

" Department of Endocrinology and Metabolism, Tekirdag, Turkey

Address for Correspondence/Yazisma Adresi: ismail Yildiz MD, Tekirdag Namik Kemal University Faculty of Medicine,

Anahtar  Kelimeler: Linagliptin, DPP-4 inhibitorleri,
makulopapiler cilt dokiintusu, tip 2 diabetes mellitus

Contrary to other DPP-4 inhibitors, linagliptin is generally used for
diabetic patients who have different stages of renal failure. This case
shows that linagliptin can also induce skin reactions like other DPP-4
inhibitors.

Case Report

A-54-year old female patient with newly diagnosed type 2 diabetes was
admitted to our outpatient clinic due to nausea, vomiting, polyuria, and
polydipsia. She had a history of essential hypertension. She had not any
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fever, skin rash or other signs of infectious diseases. Except for reduced
skin turgor and tonus, the physical examination was normal.

On biochemical analysis, her fasting plasma glucose, hemoglobin Alc
(HbA1c), white blood cell (WBC) count, serum creatinine, blood urea
nitrogen (BUN), and C-reactive protein levels were 300 mg/dL, 9.8%,
17.000 (70% neutrophil), 1.7 mg/dL, 60 mg/dL, and 3 mg/L (<5 mg/L),
respectively. She did not have ketonuria or acidosis and the serum
potassium level was normal.

One day after starting rehydration with isotonic saline infusion for
acute renal injury and intensive insulin therapy for hyperglycemia, the
skin turgor and tonus, fasting and postprandial plasma glucose, serum
creatinine, BUN, and WBCs count returned to normal values.

On the 3 day after admission, metformin was added to the insulin
treatment, but dyspeptic complaints and watery diarrhea developed.
For this reason, metformin was stopped and linagliptin, a DPP-4
inhibitor, was added.

Figure 1. a) Hyperemic maculopapular rash on the palmar faces of the
hands, b) disappearance of the rash after the cessation of the linagliptin

Figure 2. ¢) A histopathologic view (haematoxylin and eosin staining) of an
eosinophilic superficial dermatitis taken from the skin biopsy of the patient
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However, one day later, the patient developed a painful, hyperemic,
maculopapular rash (Figure 1) without itching on the palmar faces of
the both hands. The rash was thought to be related to linagliptin and
treatment was therefore stopped.

The patient’s informed consent form was taken. A skin biopsy performed
by a dermatologist revealed an eosinophilic superficial dermatitis
(Figure 2). So, a diagnosis of an allergic skin reaction against linagliptin
was made and treatment with betamethasone ointment was started.
Four days after the treatment of linagliptin, this treatment was stopped,
treatment with betamethasone ointment was started, and pain and
maculopapular rash disappeared completely.

Discussion

DPP-4 inhibitors are orally active drugs used for the treatment of
type 2 diabetes (1). DPP-4 is a cell-surface protease that inactivates
the incretin hormones, the glucagon-like peptide-1 (GLP-1) and the
glucose-dependent insulinotropic polypeptide (GIP). The incretins play
an important role in glucose homeostasis, stimulating insulin secretion,
suppressing glucagon release, and slowing gastric emptying.

The DPP-4 inhibitors increase the circulating concentrations of incretin
hormones (GIP, GLP-1) and also decrease plasma glucose concentrations
in type 2 diabetes patients (2-5). In clinical trials on type 2 diabetic
patients, the addition of a DPP-4 inhibitor decreases fasting glucose and
HbA1c and improves insulin secretion (6,7).

There have been post-marketing reports of serious hypersensitivity
reactions in patients treated with sitagliptin. These reactions include
anaphylaxis, angioedema, and exfoliative skin reactions including
Stevens-Johnson syndrome. The onset of these reactions generally
occurs within the first 3 months of the initiation of the treatment with
sitagliptin, and even some reactions occur after the first dose of the
drug (8). Nakatani et al. (9) have reported a drug-induced generalized
skin eruption in a diabetes mellitus patient receiving sitagliptin plus
metformin. Attaway et al. (10) also have reported a case of bullous
pemphigoid associated with sitagliptin.

There are a few reports about the anaphylactic reactions and skin lesions
occurring after the use of sitagliptin or vildagliptin. Although a few
reports are available in English literature demonstrating skin reactions
induced by linagliptin, Esposito et al. (11) have recently reported a
case of bullous pemphigoid induced by linagliptin. Also, Psomadakis
et al. (12) have reported a case of linagliptin-associated blistering and
ulceration. In the present case, linagliptin was used in addition to
intensive insulin therapy. After the initiation of linagliptin, the patient
developed maculopapular lesions on the palmar aspects of the hands,
which resolved in four days after stopping the drug.

In our patient, although metformin was used for a short period of time
(2 days), the skin eruption occurred just after adding linagliptin to the
treatment. The occurrence of skin eruption after starting linagliptin
and the disappearance of the eruption after the discontinuation of
linagliptin suggests that linagliptin might be the cause of skin eruption
in our patient.

Despite the long term history of metformin use, drug-induced rash after
metformin therapy has rarely been reported, and the most commonly



reported skin reactions due to metformin are psoriasis form eruption
(13) and leukocytoclastic vasculitis (14). Therefore, the skin reaction in
our patient is thought to be due to linagliptin.

Conclusion

The present case suggests that linagliptin may also cause skin reactions
similar to other DPP-4 inhibitors, such as sitagliptin and vildagliptin,
which can lead to skin reactions such as bullous pemphigoid in
particular.

Therefore, patients taking this class of drugs with or without a history of
urticaria should be considered and treatment should be discontinued
after skin reactions occur. However, it is not well known whether cross
reaction would develop after switching to another DPP-4 inhibitor
in patients with skin rash occurring after starting a DPP-4 inhibitor.
However, close follow-up of patients who have skin reactions after the
use of DPP-4 inhibitor or who have been switched to another DPP-4
inhibitor is necessary to prevent serious skin reactions. This case also
suggests that local glucocorticoid ointments are generally effective in
the treatment of localized skin reactions induced by DPP-4 inhibitors.
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ABSTRACT

0z

Drug reaction with eosinophilia and systemic symptoms
(DRESS) syndrome is a life-threatening delayed type allergic
reaction characterized by fever, skin rash, lymphadenopathy,
eosinophilia and internal organ involvement. A 4-year-old
male patient was admitted to the hospital with fever and rash.
His medical history revealed use of an antibiotic combination
(@ampicillin + sulbactam and clindamycin) 2 weeks ago.
Physical examination revealed hepatomegaly, splenomegaly,
lymphadenopathy, fever and macular rash. The patient was
diagnosed with DRESS syndrome with laboratory and clinical
findings. The responsible medication was discontinued and
corticosteroid was added to the treatment. DRESS syndrome
should be kept in mind in patients with history of drug use,

Eozinofili ve sistemik semptomlarla giden ila¢ reaksiyonu
(DRESS) sendromu ates, deri dokintisi, lenfadenopati,
eozinofili, i¢c organ tutulumu ile karakterize, yasami tehdit
eden bir gecikmis tip allerjik reaksiyonudur. Dort yasinda bir
erkek hasta ates ve dokiintii ile hastaneye yatirildi. Oykiisiinde
2 hafta 6nce antibiyotik kombinasyonu (@mpisilin + sulbaktam
ve klindamisin) kullanimi mevcuttu. Fizik incelemede
hepatomegali, splenomegali, lenfadenopati, ates ve makiiler
dokiintli saptandi. Laboratuvar ve klinik bulgulari ile hastaya
DRESS sendromu tanisi konuldu. Sorumlu ila¢ kesildi ve
tedaviye kortikosteroit eklendi. ilag kullanim oykiisi, ates, deri
dokiintiisti ve solid organ tutulumu olan hastalarda DRESS

fever, skin rash and solid organ involvement.

Keywords: DRESS, eosinophilia, allergy, drug, hypersensitivity

Introduction

Drug reaction with eosinophilia and systemic symptoms (DRESS)
syndrome is a rare, drug-induced, lethal, delayed drug hypersensitivity
reaction in childhood (1-3). Clinical findings include drug-induced rash,
eosinophilia in peripheral blood count, and systemic symptoms such
as fever, lymph node involvement and other solid organ involvement
(liver, kidney, lung, etc.) (1,2). Although the most common cause is anti-
epileptic drugs, it is associated with many drugs such as antibiotics (3,4).

Although the exact incidence of DRESS syndrome is unknown, it is
thought to be 1.2-6 cases/million/year (5,6). DRESS syndrome, especially
for anti-convulsant drugs, is thought to be an immunological response to
reactive metabolites that develop after a pharmacological defect in drug
detoxification (6). This immunological response can also be triggered by
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viral infections such as Herpes infections (6-8). Here, we aimed to present
our rare case in which we discuss the contribution of synchronous
human parvovirus-B19 (HPV-B19) infection in the development of DRESS
syndrome associated with the use of antibiotic combination (ampicillin
+ sulbactam and clindamycin).

Case Report

A 4-year-old male patient was admitted to our clinic because of
prolonged and persistent fever. The patient had a fever that started
10 days prior to his admission. In his medical history, it was learned
that he had been treated with empirical antibiotic (ampicillin +
sulbactam and clindamycin) for 6 days and his fever persisted. The
patient had no problems in his prenatal, natal and family history. On
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his physical examination, his general condition was good and he was
conscious. His vital signs were as follows: body temperature: 38.2 °C,
pulse: 125/min and blood pressure: 90/60 mm/Hg. The patient had
new-onset maculo-papular rash on his face and whole body (Figures
1,2). Facial rashes and peelings on the palm and fingers suggested
HPV-B19 infection, however, dermatitis in the DRESS syndrome was also
suspected (Figure 3). Physical examination also revealed diffuse maculo-
papular rash, 2 cm hepatomegaly, 3 cm splenomegaly, bilateral cervical

|
\

Figure 1. Maculo-papular rashes are seen in the back of our patient

Figure 2. Maculo-papular rashes in the trunk, arm and thigh

Figure 3. Maculo-papular rashes in the hands and feet, and peeling in the
hand

Ozdemir and Geng. DRESS Syndrome

and inguinal lymphadenopathy without clear fever focus. Other system
examination findings were normal. Laboratory findings were as follows:
hemoglobin: 10.2 g/dL, white blood cell count: 14.400/mm?, platelet
count: 330.000/mm?. Peripheral blood smear revealed eosinophilia (4%,
absolute eosinophil count: 545/mm?3) and reactive (atypical) lymphocytes.
Complete biochemistry and urinalysis were normal, and blood and urine
cultures were negative. C-Reaktif Protein was 36 mg/L and sedimentation
was 44 mm/h. Although HPV-B19 immunoglobulin M (IgM) was positive
in serology, HPV-B19 IgG could not be studied. The polymerase chain
reaction (PCR) for parvovirus was negative. The patient’s history and
clinical findings were consistent with DRESS syndrome. According to the
RegiSCAR scoring, our patient had >5 points (seven) (Table 1). The drugs
(@ampicillin + sulbactam and clindamycin) that were considered to be
responsible were discontinued immediately. Corticosteroid (1 mg/kg/
day, methylprednisolone) and feniramine maleate (2 mg/kg/day) were
started. After the first doses of treatment, the patient’s fever receded.
Hepatomegaly, splenomegaly and lymphadenopathies regressed with
one-week steroid therapy. Corticosteroid was reduced and discontinued,
and feniramine was discontinued without reduction within 1 week.
The patient, who showed clinical improvement, was discharged for
outpatient follow-up. In order to get rid of the effects of drugs and to
get optimal results, a patch test was planned within 2 to 6 months after
the discharge, however, it could not be done because the family moved
to another city. Both oral and written consent were obtained from the
patient’s parents for this case report.

Discussion

The diagnostic criteria for DRESS syndrome have been described in the
literature (9). Presence of more than 3 following criteria in a patient
is considered diagnostic for DRESS syndrome: sudden onset of skin
rash, >38 °C fever, lymphadenomegaly in at least two regions, at least
one solid organ involvement, and laboratory findings (hematological
abnormalities: eosinophilia, lymphocytosis, thrombocytopenia and
atypical lymphocytes) (4-10).

High fever occurs in almost all cases and begins at the same time as
the rash. The rash is usually in the form of maculo-papular exanthema.
Bullae, pustule, purpura, plaque, erythrodermia and even exfoliative
dermatitis may be observed (4,5,11,12). In DRESS syndrome, the
most commonly affected solid organ is liver, kidney, lung and heart,
respectively (5,13). Eosinophilic infiltration is seen in the involved organs
(5). Transaminases and serum creatinine increases due to involvement
(4,5,14). In our case, there were maculo-papular rash after drug use and
fever for at least 10 days. In our patient, eosinophilia (>500/mm?3) was
also present in the peripheral smear. The presence of hepatomegaly
and splenomegaly in our patient showed solid organ involvement.
Renal functions, chest X-ray, respiratory and cardiovascular examination
were normal. The patient with prolonged fever and rash after drug use
was evaluated as DRESS syndrome with clinical findings and RegiScar
scoring. Clinical findings in DRESS syndrome occur 2-8 weeks after taking
the drug (4). In our patient, this period was approximately 2 weeks.

Our case met the criteria with fever, rash, liver involvement,
lymphadenopathy and eosinophilia. The RegiSCAR scoring system
developed by Kardaun et al. (15) for the diagnosis of DRESS syndrome
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has a total score between -4 and 9, and is divided into no cases (<2
points), possible (2-3 points), probable (4-5 points) and definite DRESS
syndrome (>5 points) (Table 1). The RegiScar scoring was as follows in our
patient: fever: 0 point, lymphadenopathy: 1 point, eosinophilia: 0 point,
atypical lymphocytes in peripheral smear: 1 point, skin rash: 2 points,
liver and spleen involvement: 2 points, rash resolution >15 days: 0 point
and excluding other causes: 1 point, a total of 7 points. The diagnosis
of DRESS syndrome was confirmed by >5 points in RegiScar evaluation.

The most commonly responsible drugs from DRESS syndrome
are aromatic (phenytoin, phenobarbital, carbamazepine, etc)
anti-convulsants. Rarely, other anti-epileptics, antibiotics such as
sulfonamide, dapsone, allopurinol, anti-inflammatory drugs have also
been reported as the cause (4,6,13-17). In a study performed by Kundak
et al. (14), DRESS syndrome following amoxicillin use was defined.
Again, in the RegiScar study by Kardaun et al. (15), which included 201
possible DRESS cases, one of the cases who developed DRESS with 13
antibiotics was the patient who used ampicillin/sulbactam. In addition,
our patient also used clindamycin and this antibiotic was reported in
the near future to cause DRESS syndrome in the literature (17). The
fact that the same group of antibiotics was used together in our case

suggests that antibiotics may be responsible for the development of
the clinical picture. Although it is reported in the literature that DRESS
syndrome is usually developed with anti-convulsant drugs, DRESS
syndrome following antibiotic use reported in previous articles from our
country and other countries, as in our case, is important in terms of
demonstrating this possibility (14,17).

The role of antibiotics in the development of DRESS syndrome can be
demonstrated by antibiotic-mediated lymphocyte transformation test
and patch test since drug provocation in such clinical situations is risky
and not recommended (18,19). These tests should be done if necessary,
in order to determine the agent and to avoid them in the future, although
the results are not very reliable. Positive results are more valuable than
negative results. The negative and positive predictive values of these
tests are not known. Although patch test with anti-epileptics such as
carbamazepine gives good results, it has been reported that the positive
predictive value of other drugs such as allopurinol varies between 0-10%
(19-22). Although there are no serious side effects associated with patch
test, there are rare reports of serious side effects with recurrence in the
literature (23). As the patient could not come to the follow-up due to
moving from the city, patch test for antibiotics could not be performed.

Table 1. Evaluation of our patient according to RegiSCAR scoring system used for diagnosis and classification of DRESS syndrome

Score (points) -1
Fever >38.5 °C N/U
Enlarged lymph nodes

Eosinophilia

Eosinophil

Eosinophil (if leukocyte <4.000/mm3

Atypical lymphocytosis

Skin involvement

Extent (body surface area %)

Rash suggesting DRESS N
Skin biopsy suggesting DRESS N
Organ involvement*

Liver

Kidney

Lungs

Heart/Muscle

Pancreas

Other organs

Rash resolution >15 days N/U
Excluding other causes

Anti-nuclear antibody (ANA)

Blood culture

Serology for HAV/HBV/HCV

Chlamydia/Mycoplasma

(If three tests of the following tests were performed and all were
negative)

Total Score

0 1 2 Min. Max.
Y - - -1 0
N/U Y - 0 1
N/U = 0 2
700-1.499/mm? >1.500/mm?
10-19.9% 20%
N/U Y - 0 1
2 2
N/U >%50
u Y
Y/ U
0 2
N/U Y
N/U Y
N/U Y
N/U Y
N/U Y
N/U Y
Y - - -1 0
0 1
Y
-4 9

Total score: no cases (<2 points), possible (2-3 points), probable (4-5 points) and definite DRESS syndrome (>5 points). *After exclusion of other causes 1: one organ involvement, 2: shows

two or more organ overalls.

DRESS: Drug reaction with eosinophilia and systemic symptoms, N: no, U: unknown/unclassified, Y: yes, HAV: Hepatit A virus, HBV: Hepatit B virus, HCV: Hepatit C virus, min: minimum,

max: maximum
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Although DRESS syndrome is a type of delayed type (type IV) drug
hypersensitivity reaction, its ethiopathogenesis is not clear today.
Among the factors implicated in ethiopathogenesis are enzyme defects
of drug metabolism, lymphocyte activation, eosinophilia and viral
agents (especially human herpesvirus-6 and 7) (5). In addition, it was
observed that cytomegalovirus and Epstein-Barr virus infections from
the herpesvirus family were also reported to be related or triggering
causes (4-7). Although there has been no previously reported case of
HPV-B19 in the literature (24,25) except for 1-2 cases, the presence of
symptoms (fever, rash, and peeling on hands and feet), HPV-B19 IgM
positivity (despite PCR negativity and 1gG not examined) in our case
suggests that parvovirus can also be a related factor. As a result of the
microbiology consultation, it was learned that PCR performed in the
early period of viremia and/or PCR kit being not very sensitive might be
the reason for PCR negativity and that PCR could not always show that
the patient was not infected.

HPV-B19 cases reported in the literature, as reported by Regnier et al. (24),
suggested that infection might cause clinical situations that can mimic
DRESS syndrome or that this infection occur during the clinical course of
DRESS syndrome (reactivation) and prolongs the course of disease and
complicates the clinical status. Regnier et al. (24) and Coughlin et al.
(25) reported that HPV-B19 infection was detected in three cases after
DRESS disease or after recurrent transaminitis (hepatic transaminase
elevation). The steroid therapy was continued for 20 weeks in one case
and for 7 weeks in the other. In our case, transaminase values were
within normal limits from the beginning to the end of the disease
course. This, in addition to the IgM positivity, makes us think the effect
of HPV-B19 on the clinical picture of our patient as the transaminases
were within normal limits and PCR was negative. Perhaps, anti-HPV-B19
IgM positivity may also be coincidental. In conclusion, it is difficult to
explain whether the clinical picture of DRESS in our case is due to virus-
drug interaction or the effect of drugs on its own.

The basic for the management of DRESS syndrome is the immediate
discontinuation of the suspected drug or drugs and the supportive
treatment (3). Topical corticosteroids, moisturizers and H1-anti-
histamines in case of mild symptoms, prednisolone 1 mg/kg/day in
the presence of severe symptoms (5-fold increase in transaminases,
pneumonia, hemophagocytosis, cardiac involvement, solid organ
involvement, etc.), 0.5-2 g/kg/dose Intravenous Ig (IVIG) in case of
life-threatening symptoms (hemophagocytosis, encephalitis, severe
hepatitis, renal insufficiency, respiratory failure, etc.) and combination
of steroid, antiviral agents and/or IVIG is recommended in the
presence of severe symptoms with major viral reactivation (5,18). In
our case, corticosteroid was given from 1 mg/kg/day due to solid
organ involvement. The patient’s fever, rash and organomegaly were
dramatically regressed. Corticosteroids were reduced and discontinued
within 1 week. The patient who showed clinical improvement was
discharged with outpatient follow-up.

Conclusion

DRESS syndrome, which is a life-threatening reaction when its diagnosis
is delayed, should be considered in the differential diagnosis in patients
with prolonged fever, rash, lymphadenopathy, solid organ involvement
and prior drug use.

Ozdemir and Geng. DRESS Syndrome
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Human Metapneumovirus Infection in a Patient with
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ABSTRACT

0z

Lower respiratory tract infections are responsible for 28% of
preventable and treatable childhood deaths under 2 years
of age in the world. In recent years, due to advances on the
factors of respiratory tract infections, new agents such as
human metapneumovirus (hMPV), coronaviruses, human
bocavirus, parvovirus type 4 and type 5, and polyomavirus
have been identified in addition to classical respiratory tract
viruses. hMPV was first identified in the Netherlands in 2001.
hMPV can lead to clinical manifestations ranging from mild
upper respiratory tract infection, bronchiolitis and asthma
attack, severe pneumonia to acute respiratory distress
syndrome. In this article, a 23-month-old patient, who was
followed-up with recurrent wheezing, respiratory distress,
hypoxemia and in whom hMPV was identified as an etiologic
agent, was presented for the purpose of drawing attention to
the recent identification of the agent and its rare occurrence in

Diinyada 2 yas alti onlenebilir ve tedavi edilebilir cocuk
olimlerinin  %28'inden alt solunum yolu enfeksiyonlari
sorumludur. Son yillarda solunum vyolu enfeksiyonlarinin
etmenlerine yonelik yapilan calismalardaki gelismelere
bagl olarak klasik solunum yolu virtslerinin yaninda insan
metapnomovirlis (iIMPV), koronaviriisler, insan bocavirtis,
parvoviris tip 4 ve tip 5 ve poliyomaviris gibi yeni etmenler de
tespit edilmistir. iMPV ilk kez 2001 yilinda Hollanda'da tespit
edilmistir. iIMPV hafif Gst solunum yolu enfeksiyonundan,
bronsiolit ve astim atagina, ciddi pnomoniden akut
respiratuvar distress sendromuna kadar varan klinik tablolara
yol acabilir. Bu makalede tekrarlayan hisilti atagi, solunum
sikintisi ve oksijen ihtiyaci nedeniyle takip edilen ve etken
olarak iIMPV saptanan 23 aylik hasta, etkenin son yillarda
yeni tanimlanmasi ve klinikte nadir gorilip tespit edilmesine
dikkat cekmek amaciyla sunulmustur.
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the clinical practice.

Keywords:  Bronchiolitis,  human

pneumonia, wheezing

Introduction

Lower respiratory tract infections (LRTIs) are responsible for 28% of
preventable and treatable child deaths under 2 years in the world (1).
The most common causes of LTRIs below 2 years are viruses (2). Recent
advances in respiratory tract infections have led to isolation of new
agents such as human metapneumovirus (hMPV), coronaviruses, human
bocavirus, parvovirus type 4 and type 5, and polyomavirus in addition
to classical respiratory tract viruses such as influenza, parainfluenza,
adenovirusand respiratory syncytial virus (RSV) (3). HMPV was first isolated
from the airways in the Netherlands in 2001 as a new paramyxovirus (4).
HMPV causes LRTIs such as bronchiolitis and pneumonia besides upper
respiratory tract infection.
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In this article, a 23-month-old patient, who was followed-up with
recurrent wheezing, respiratory distress, hypoxemia and in whom hMPV
was identified as the etiologic agent, was presented for the purpose of
drawing attention to the recent identification of the agent and its rare
occurrence in the clinical practice.

Case Report

A 23-month-old boy was admitted to the hospital due to respiratory
distress. He had a history of recurrent wheezing for a year and severe
wheezing episodes, and he was hospitalized 3 times. He was on
nebulized salbutamol, budesonide and montelukast therapy. The
patient’s respiratory distress had persisted for the last two weeks despite
treatment. His vital signs were as follows: body temperature: 36.7 °C,
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respiratory rate: 50/minute (min), oxygen saturation (sPO,): 96%, and
pulse: 136/min. Physical examination revealed diffuse rhonchi in both
lungs, and basal crepitant crackles. Laboratory results were as follows:
white blood cells: 19.000/mm? (range: 4.000-10.200/mm?), neutrophil
count: 9.760/mm?, Hemoglobin: 13.1g/dL (range: 12-18 g/dL), platelet
count: 405.000/mm? (range: 142.000-424.000/mm?), C-reaktif protein
(CRP): 54.4 mg/dL (range: 0-5 mg/dL), sedimentation: 16/hr. (normal:
<20). There was left perihilar fullness in the chest X-ray (Figure 1). The
patient was started on salbutamol and ipratropium bromide treatment
due to respiratory distress, and cefuroxime axetil treatment with a
pre-diagnosis of bronchopneumonia with suspected bacterial agent.
After the third day of treatment, systemic steroid (1 mg/kg/day) was
initiated due to ongoing rhonchi. In order to investigate the etiology
of recurrent wheezing episodes, immunoglobulin (Ig) G, A, M, E, IgG
subgroups, specific antibody responses to past infections (anti-CMV
IgG, anti-Rubella 1gG and anti-HBs), CD3 in flow cytometric evaluation
(T-cell), CD4, CD8, CD19 (B-cell), CD16 and CD56 (NK-cell) lymphocyte
subgroups, isohemagglutinin (anti-A and anti-B) tests were performed
and results were evaluated as normal. Purified protein derivative test
(2 times) was negative. The sweat test was in normal range with 5.6
(range: 0-60) mmol/L. On the 10" day of the follow-up, his antibiotic

)

Figure 1. Left perihilar fullness, infiltrative appearance in the right
lower and middle zones suggesting pneumonia and bilateral significant
hyperaeration are noteworthy

Figure 2. Prominent bronchovascular structures
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treatment was discontinued and the dose of nebulized salbutamol and
ipratropium bromide was reduced. On the 11" day of admission, his
clinical condition improved and he complained of recurrent fever and
vomiting while trying to cease the bronchodilator treatment. Urine and
stool examination (adenovirus, rotavirus and microscopic examination)
were evaluated as normal. At follow-up, complaints of 39 °C fever,
wheezing and respiratory distress, tachypnea and hypoxemia occurred,
and the sPO, of the patient decreased to 88%. Supportive oxygen therapy
was initiated. Blood cultures were obtained and a respiratory viral panel
examination with polymerase chain reaction (PCR) was performed from
the nasopharynx swab (Rotor-Gene Q platform,Qiagen, Germany). A total
of 20 viruses were screened from 10 virus groups (influenza, rhinovirus,
coronavirus, parainfluenza, hMPV A/B, bocavirus, RSV, adenovirus,
enterovirus, and parechovirus). Despite negative blood cultures, hMPV
was isolated from nasopharyngeal swab using PCR method. The patient
was diagnosed as having hMPV-induced LRTI (bronchiolitis attack) and
was discharged following observed improvement in hypoxemia and
chest X-ray with conservative treatment (Figure 2). Oral patient consent
was obtained from the family.

Discussion

HMPV is an RNA virus from the paramyxovirus family. People are the
only source of infection for the virus. The disease is transmitted through
the respiratory tract secretions of infected persons by droplets or direct
contact (5). Personal hygiene and contact precautions are the main
preventive methods for the prevention of virus transmission (6). Its
frequency increases in winter and spring months. The most frequent
months are March and April (7). The incidence is higher in boys than
in girls. Unlike the RSV, it is more common in children between 6-21
months. Prodrome period lasts for 5-6 days and the clinical symptoms
occur after (8). The typical course is the LRTI findings starting after a
short asymptomatic period following the symptoms of the upper
respiratory tract that lasts for two days. In many patients, wheezing
lasts for several days, however, as in our patient, it may lead to LRTI
(bronchiolitis) after an asymptomatic period, and may cause recurrent
wheezing, and wheezing attacks and cough may continue for weeks in
individuals with similar diseases (9,10).

The most common clinical findings are cough, runny nose, fever,
restlessness, anorexia, wheezing and rarely nausea, vomiting and
diarrhea. Auscultation findings include wheezing (52%), and less
frequently rhonchi (20%) and crackles (8%) (11). Radiographically,
chest X-ray can show consolidation, perihilar infiltration, atelectasis
and hyperinflation (12). Lymphopenia, transaminase elevation and
CRP elevation can be detected in the laboratory tests (13). HMPV can
lead to clinical manifestations ranging from mild upper respiratory
tract infection, bronchiolitis and asthma attack, severe pneumonia to
acute respiratory distress syndrome (9). The most common reason for
hospitalization in hMPV infection is bronchiolitis and pneumonia (14).

In astudy by Williams et al. (11), 59% of the patients hospitalized for LRTI
and diagnosed as having hMPV were evaluated as bronchiolitis, 8% as
pneumonia, 18% as croup and 14% as asthma attack. Xepapadaki et al.
(14) found hMPV in 16% of the patients hospitalized for bronchiolitis. In
our patient, the clinical findings started as recurrent wheezing, followed
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by nasal discharge, subfebrile fever, nausea, vomiting and diarrhea,
followed by a fever of 39 °C, respiratory distress and recurrent wheezing.
There were no significant laboratory findings in our patient’s blood tests
except increased CRP (54.4 mg/dL). There was a perihilar infiltration in
the chest X-ray.

Although the gold standard method is cell culture, the PCR test is widely
used in diagnosis. It is not clinically useful since reproduction in viral
cell culture can last 10-14 days (12). There was no growth in blood, urine
and throat cultures of our patient. The hMPV was found to be positive by
real-time PCR method in screening with viral respiratory panel.

There is no antiviral drug or vaccine approved for the treatment
and prophylaxis of hMPV infection. Oxygen support therapy, and
intravenous fluid therapy in patients with reduced oral intake, vomiting
and diarrhea are supportive treatments. Bronchodilator and steroid
therapy may be used in cases of asthma exacerbation. Antibiotic therapy
may be necessary in cases of bacterial superinfection. There are studies
suggesting that ribavirin and intravenous Ig treatment inhibit hMPV
infection in vitro. There are case reports of ribavirin and intravenous
Ig treatment used in the treatment of immunosuppressive patients
(12,15). The patient was given antibiotherapy due to the initial diagnosis
of bacterial pneumonia, and conservative treatment was continued
despite clinical deterioration after the diagnosis of hMPV-induced LRTI
(bronchiolitis). The patient was discharged with healing after intravenous
hydration, mask oxygen therapy and nebulized salbutamol.

Our patient was probably infected with hMPV infection while he
was inpatient for correction of respiratory distress due to recurrent
wheezing, but he was undergoing the prodrome period of the disease.
In the first week of hospitalization for wheezing, the infection presented
with upper respiratory tract symptoms in the asymptomatic period and
became symptomatic with subsequent LRTI findings. In our patient, it is
important to detect recurrent wheezing attack and to reveal the clinical
picture that is caused by hMPV. Again, according to the literature, it is
significant to show that the supportive treatment will be sufficient and
the clinic is improved in the patient.

Conclusion

In cases of recurrent wheezing and asthma bronchitis exacerbations,
hMPV infection should be considered and the clinical picture that it may
cause should be known by other physicians, such as allergy and chest
diseases specialists, dealing with respiratory diseases.
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ABSTRACT

0z

Orbital myositis is a non-specific inflammatory disease
primarily affecting the extraocular muscles. It is most
commonly seen in young adults and women and is often
unilateral. Periorbital pain, swelling and redness of the
eyelid, limitation of eye movements, and diplopia can be
seen in patients with this condition. It may be idiopathic or
may develop due to secondary diseases such as systemic
or infectious causes. Radiological imaging methods such as
computed tomography and magnetic resonance imaging are
very useful in its differential diagnosis. The response to oral
corticosteroid treatment is very good. In this study, we report
the clinical and radiological features of a 13-year-old girl
diagnosed with orbital myositis, who experienced a complete

Orbital miyozit, ozellikle ekstraokuler kaslari etkileyen,
spesifik olmayan enflamatuvar bir hastaliktir. Genellikle geng¢
eriskinlerde ve kadinlarda gortlir ve cogunlukla tek taraflidir.
Hastalarda periorbital agri, goz kapaginin sismesi ve kizariklig,
goz hareketlerinde kisithhk ve diplopi goriilebilir. idiyopatik
olabilir veya sistemik veya enfeksiyoz nedenler gibi sekonder
hastaliklara bagli meydana gelebilir. Bilgisayarli tomografi ve
manyetik rezonans goriintiileme gibi radyolojik gortintiileme
yontemleri ayirici tanida ¢ok yararlidir. Oral kortikosteroid
tedavisine verilen cevap cok iyidir. Biz burada steroid ile tedavi
edilen orbital miyozit tanili 13 yasinda kiz cocugunun klinik
ve radyolojik ozelliklerini ilgili literature esliginde sunmayi
amacladik.

recovery with steroid treatment.

Keywords: Lateral rectus muscle, magnetic resonance imaging,

myositis, steroid

Introduction

Orbital myositis is an orbital inflammation characterized by an acute
onset, unilateral periorbital pain, and diplopia, often involving one or
more of the extraocular muscles. Swelling of the eyelid and conjunctival
injection are also usually present (1). Orbital myositis can be idiopathic
or secondary to any systemic and localized inflammatory disorder. Viral
upper respiratory tract infections and inflammatory intestinal diseases
can also cause orbital myositis. The condition is very rare in the pediatric
age group, especially among infants (2). Diagnosis can usually be made
clinically based on the characteristics of pain and signs of inflammation.
Imaging methods, particularly magnetic resonance imaging (MRI), are
useful for differential diagnoses. The presence of a thickening of the
affected muscle, uptake of contrast medium, and high signal intensity
on T2-weighted images (WIs) suggests orbital myositis (3). Inflammation
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is usually unilateral and response to steroid treatment is very good
(1). In this article, we report on the case of a 13-year-old girl who was
diagnosed with idiopathic orbital myositis through MRI findings after
being admitted to the hospital with double vision.

Case Report

A 13-year-old girl was admitted to the hospital with acute onset of
diplopia on gazing to the right, with an accompanying headache. She
had no previous trauma or symptoms suggesting increased intracranial
pathology. She had recently been diagnosed with a viral upper
respiratory tract infection. Upon the physical examination, her visual
acuity was revealed to be normal in both eyes. In addition, bilateral
anterior segment, intraocular pressure, and fundus were normal. The
eyes were orthophoric in the primary position, but there was a -1 degree
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restriction to the lateral side in the right eye. Complete blood count,
thyroid hormones, and antithyroid antibodies were within normal
limits. A contrast enhanced orbital and brain MRI was performed for the
differential diagnosis of diplopia. The brain MRI was normal. Also, high
signal intensity and thickening in the right lateral rectus muscle and
tendon were seen on the T2-WI of orbital MRI (Figure 1). An intensive
contrast enhancement was observed in the right lateral rectus muscle
and tendon on contrast enhanced T1-WIs (Figure 2a, b).

Based on the clinical, laboratory, and MRI findings, the patient was
diagnosed with orbital myositis. We initiated the treatment with oral
64 mg/kg prednisolone per day and continued for one week. Then, the
dosage of the drug was gradually reduced. Her pain and gaze paresis
disappeared completely after treatment. High T2 signal intensity,

Figure 1. Axial T2-weighted image shows thickening and high signal
intensity in the right lateral rectus muscle (arrow)

Figures 2a, b. Contrast-enhanced axial a) and coronal fat-suppressed b)
T1-weighted images show mild-to-significant contrast enhancement of the
enlarged right lateral rectus muscle (arrow)

Figures 3a, b. Axial T2-weighted image (WI) a) shows no abnormal signal
intensity in the right lateral rectus muscle. b) Also, there was no abnormal
contrast enhancement in the right lateral rectus muscle on contrast-
enhanced axial fat-suppressed T1-WI

Tanrivermis Sayit et al. Orbital Myositis

thickening, and pathologic contrast enhancement in the right lateral
rectus muscle and tendon disappeared from the orbital MRI after the
treatment (Figures 3a, b). There was no recurrence after six months.

Verbal informed consent was obtained from the patient who participated
in this case study.

Discussion

The most common diseases of the orbits are thyroid orbitopathy,
lymphoproliferative diseases, and orbital myositis (2). Orbital myositis
is an inflammatory disease of the extraocular muscles that is most
commonly seen in young and middle-aged people. The characteristic
clinical triad include periorbital pain, diplopia, and signs of
inflammation, such as conjunctival injections or swelling. Concurrent
pain is present in >95% of all cases (1). The most common presentation
is that of unilateral single muscle involvement though multiple or
bilateral involvement can also be seen (4). Superior, lateral, and medial
rectus muscles are equally involved frequently, and recurrence occurs in
56% of cases (5,6).

Although the etiology of the condition is not completely known,
infectious and autoimmune-related factors are thought to play a
role. Cases of autoimmune-related orbital myositis are associated
with diseases including giant cell myocarditis, Crohn disease, systemic
lupus erythematosus, rheumatoid arthritis, and linear scleroderma.
Also, spirochetotic (Lyme disease) (7), viral (herpes zoster virus) (8), and
bacterial infections (group A streptococcal pharyngitis) (9) can cause
orbital myositis.

A diagnosis of orbital myositis is usually made via physical examination.
Laboratory tests, such as complete blood count, hepatic and renal
function tests, erythrocyte sedimentation rate, C-reactive protein
levels, thyroid function tests, and various antibodies, can also be
performed (2). The differential diagnosis of orbital myositis includes
the following: infections (viral infections, orbital cellulitis, orbital
abscess), inflammatory reaction (trauma, foreign body, bisphosphonate-
related reaction, and postvaccinal reaction), Tolosa-Hunt syndrome,
thyroid ophthalmopathy, vasculitis, systemic lupus erythematosus,
sarcoidosis, inflammatory bowel disease, neoplasm, arteriovenous
fistulas, and malformations (2). Orbital myositis should be distinguished
primarily from thyroid orbitopathy. Thyroid function tests and thyroid
ultrasonography can be performed for the differential diagnosis.
Moreover, imaging methods such as computed tomography (CT) and
MRI are also very useful. Thyroid orbitopathies are usually bilateral
(85%) and rarely unilateral (10-30%) (10). CT and MRI reveal enlarged
muscle bellies and thickened tendons in orbital myositis. By contrast,
thyroid orbitopathy only involves the extraocular muscles and not their
tendons (4). Furthermore, normal thyroid function tests and negative
antithyroid antibodies exclude thyroid orbitopathy.

Spontaneous remission may occur without treatment in orbital
myositis. Also, the response to systemic steroid treatment is very good
(1). Steroid therapy reduces the risk of muscle fibrosis and recurrence,
however, relapse or recurrent inflammation may occur despite the
treatment with steroids (11). Multiple muscle involvement, male gender,
eyelid retraction, and lack of response to systemic corticosteroids are
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associated with recurrent orbital myositis (12). Low-dose external beam
radiation therapy or immunosuppressive agents may be used in cases
with multiple recurrences and steroid-resistance (4). Our case responded
well to steroid treatment and the lateral rectus muscle was completely
normal in the control MRI performed after two months.

Conclusion

Orbital myositis is an inflammatory disease of the extraocular muscles
that is most commonly seen in young and middle-aged people. Orbital
myositis should be differentiated from infections, inflammatory
reactions, Tolosa-Hunt syndrome, thyroid orbitopathies, vasculitis, and
neoplasms. The response to systemic steroid treatment is very good.
In addition, steroid therapy reduces the risk of muscle fibrosis and
recurrence.
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ABSTRACT

0z

Penetrating neck injuries are rarely encountered, but have a
highly mortal course because of the presence of many vital
organs in this small region. We reported a tracheal rupture
and pneumomediastinum case which occurred due to
the penetration of a sharp piece of wood to the neck. The
hemodynamically stable patient was evaluated by radiologic
and endoscopic procedures and the pneumomediastinum
and tracheal defect were found. The tracheal defect was left to
heal spontaneously, the laceration was repaired cutaneously
and the antibiotherapy was started. The patient recovered
and was discharged from the clinic after 10-day follow-up.
The unstable patients with active hemorrhages must undergo
surgical exploration without any delays, but interventions
must be initially avoided in stable patients as in our case.
The wide spectrum antibiotics should be started in traumatic
pneumomediastinum cases to prevent the development of
mediastinitis.

Keywords: Neck injury, pneumomediastinum, tracheal rupture

Penetran boyun yaralanmalari nadir gortlir. Ancak bu kiictik
bolgede bircok hayati organin varligi nedeniyle olduk¢a mortal
seyretmektedir. Hemodinamik olarak stabil bir hastanin
boyununa keskin bir odun parcasinin girmesi sonucu radyolojik
ve endoskopik ileri gortintileme yontemleriyle tespit edilen
trakeal rtiptiir ve pnomomediastinum olgusu raporlamaktayiz.
Trakeal defekt sekonder iyilesmeye birakildi. Lazerle deri alani
onarildi ve antibiyoterapi baslanan hasta sifa ile taburcu edildi.
Unstabil kanayan hastalarda cerrahi eksplorasyon temeldir.
Ancak olgumuzda oldugu gibi stabil hastalarda girisimler ilk
planda dustndlmemelidir. Mediastinit
engellemek icin genis spektrumlu antibiyotik baslanmahdir.

komplikasyonunu

Anahtar Kelimeler: Boyun yaralanmasi, pnomomediastinum,
trakeal delinme
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Introduction

Penetrating trauma to the head-neck commonly occurs secondary to
stab and gunshot wounds and accounts for 5-10% of all trauma cases
that are admitted to the emergency departments (ED) (1). The mortality
rate reaches 10% in penetrating neck injuries, which are especially
accompanied by massive hemorrhages due to vascular damage
(2). Tracheal injury may occur if a wound track crosses the trachea.
Pneumomediastinum, subcutaneous emphysema, and paratracheal
air can be found in tracheal injury cases (1). The accumulation of
air in the mediastinum, spontaneously or post traumatic, is known
as pneumomediastinum. Increased alveolar pressure or weak lung
parenchyma may result in alveolar rupture and the emerged air
moves and accumulates in the mediastinum. This process is the main

" Research Hospital, Clinic of Emergency Medicine, istanbul, Turkey
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mechanism of pneumomedistinum and is called as the “Macklin effect”.
In addition to this, pneumomediastinum rarely occurs due to post
traumatic leakage of air from air containing mediastinal organs, such as
trachea, esophagus, and larynx (3).

In this paper, it was aimed to present a pneumomediastinum case
resulting from tracheal rupture that occurred after falling on a sharp
piece of wood in a construction area.

Case Report

A 8-year-old boy patient was admitted to the emergency service with
penetrating neck injury that occurred due to falling on a sharp piece
of wood while he was running around a construction zone. He had
chest pain and dyspnea at admission. The physical examination of
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the patient revealed a 3 cm laceration on the anterior of neck, below
the thyroid gland, and air passage was also detected on that hole
(Figure 1). Additionally, swelling and crepitation were found on the
chest, neck and face up to the right eye. His initial vital signs were as
follows: temperature: 37.2 °C, heart rate: 85 beats per minute, blood
pressure: 105/60 mmHg, respiratory rate: 24 breaths per minute, and
0, saturation: 96%.

In the emergency room, the patient was firstly monitored for
hemodynamics, started oxygen via mask, and applied dressing on the
laceration. Then, two large-bore vascular lines were opened, blood

Figure 1. The 3 cm laceration and air-hissing hole on the anterior of neck

Figure 2. Axial (A) and sagittal (B) series of neck computed tomography. The
tracheal defect (long arrow) and subcutaneous emphysema (short arrows)
are seen

e ue

Figure 3. Pneumomediastinum image on axial series of thoracic computed
tomography
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samples were taken, and saline infusion was started. No active bleeding
was observed and the patient was hemodynamically stable. Computed
tomography (CT) of the neck and thorax, which confirmed tracheal
rupture, pneumomediastinum and subcutaneous emphysema, was
performed (Figures 2,3). Also, the pediatric surgeon and ear nose throat
(ENT) physician examined the patient. The nasolaryngoscopy, which was
performed by ENT doctor, showed the tracheal defect, too. The first dose
of antibiotics (Cefazolin and Ornidazole) was administered in ED because
of the high risk of mediastinitis. The first laboratory analyses revealed
the following results: 15.4 103/mL leucocytes, 11.3 g/dL hemoglobin,
and 34.1% hematocrit.

In the intensive care unit, the oral feeding was stopped due to the
suspicion of esophageal injury and the antibiotherapy (vancomycin
and meropenem) and humidified oxygen were continued. On the
second day, the ENT physician performed laryngoscopy under general
anesthesia and determined a minor defect on the anterior of trachea.
The cutaneous laceration was sutured and no intervention was done on
the tracheal tear, by leaving for spontaneous healing. Pediatric surgeon
performed esophagoscopy at the same session and no esophageal
damage was confirmed. On the third day, the patient was still stable and
had no new complaints, so oral feeding with liquids was started and
he was taken into the pediatric surgery clinic. He was followed up in
the clinic by performing routine chest graphics and wound care for ten
days until being discharged. At the 3-month follow-up, the patient had
no sequelae from his injury and the last chest radiography confirmed
no pneumomediastinum. Written informed consent from the patient
and approval from the hospital were obtained for presenting this case
report.

Discussion

Pneumomediastinum, which has a high mortality rate unless diagnosed
on time, was described firstly by Laénnec in a chest trauma patient.
Trauma is responsible for 80% of all pneumomediastinum cases and
penetrating trauma is seen more rarely than blunt traumas. Generally,
it occurs by the moving of air in the lungs to the mediastinum, but in
penetratingtraumas, airmay come outside of the body orfromthetrachea
in the case of tracheobronchial injuries (3). The main complaints of
pneumomediastinum patients include chest pain, dyspnea, hoarseness,
and foreign body sensation in the throat. Additionally, subcutaneous
emphysema on the chest, neck and face may be seen by movement of
free air (4). Tracheobronchial injuries rarely occur in traumas to the neck
and chest. In such cases, pneumomediastinum, soft tissues injury signs
(swelling and ecchymosis), and subcutaneous emphysema may be seen.
(5) Fortunately, the incidence of tracheobronchial injuries in children
are much lower than in adults due to the shorter neck, larger mandible,
and greater pliability of cartilages (6). In our report, the child fell down
on a sharp piece of wood while he was running in a construction zone
that had no security cordon and had a penetrating injury on the anterior
of his neck. There was a 3 cm laceration with air hissing on the injury
site and the patient suffered from chest pain and dyspnea.

The diagnostic tests for penetrating neck injuries include radiographics,
endoscopic studies, ultrasound (US), CT, and magnetic resonance
imaging (MRI). The common roentgen is the first diagnostic tool in



patients with chest pain and dyspnea, but it has a high false negativity
rate in pneumomediastinum cases. The US is not the ideal diagnostic
technique because of the subcutaneous air that prevents the evaluation
of vital structures. The MRI requires a lot of time to perform and
the metallic foreign bodies on injury site can preclude the patient
from entering the MRI suite. On the other hand, the CT is the ideal
diagnostic modality to confirm pneumomediastinum, tracheal injury,
paratracheal air, and subcutaneous emphysema. If the patient has
no need for urgent surgery, the gold standard diagnostic tool is the
CT angiography. Nasolaryngoscopy, bronchoscopy and esophagoscopy
can be used to evaluate the aerodigestive organs. The patient should
immediately undergo surgical exploration without performing any
diagnostic modality if the patient is hemodynamically unstable with
active bleeding or any air leakage (1,3). In this report, our patient was
stable and had no active bleeding, so CT of the neck and thorax was
performed. Tracheal injury, pneumomediastinum, and subcutaneous
emphysema were found on CT. The ENT physician performed also
nasolaryngoscopy and confirmed the tracheal tear on the anterior wall.

Penetrating neck injuries should undergo surgical exploration without
losing time if the patient is hemodynamically unstable with expanding
hematoma, frothing/hissing of air, subcutaneous emphysema,
hoarseness, and dysphonia signs. However, several diagnostic procedures
suchasCT,USand endoscopiescan be used toavoid unnecessarysurgeryin
stable patients (7). Conservative management consisting of observation,
humidified oxygen and antibiotherapy is adequate in hemodynamically
stable pneumomediastinum cases that have no aerodigestive tract
injuries, but tracheostomy or primary repair may be required in patients
with tracheobronchial injuries (5). Antibiotics are not recommended in
patients with spontaneous pneumomediastinum, and also, no infection
cases secondary to spontaneous pneumomediastinum have been
reported in the literature. In cases of traumatic pneumomediastinum
and in cases having high risk of mediastinitis, the broad spectrum
antibiotics should be administered (3). In our case, the patient had no
active hemorrhage and he was hemodynamically stable. The laceration
on the anterior neck was cleaned and sutured primarily. No intervention
was done to the tracheal tear and it was left to heal spontaneously. An
antibiotic was started because of the high risk of mediastinitis.

Conclusions

In penetrating neck traumas, tracheobronchial injuries are seen rarely
and we should be careful mostly for vascular injuries with massive

Turgut et al. Pneumomediastinum due to Penetrating Neck Injury

hemorrhages (5). The vital findings of patients should be recorded
at admission to evaluate the hemodynamics quickly. The surgical
exploration must be performed in unstable patients with active bleeding.
The stable patients must be comprehensively evaluated by diagnostic
studies to avoid unnecessary surgical interventions because the surgical
exploration may not be necessary in these patients, even in the presence
of a tracheal injury as in our case. Additionally, the adequate measures
should be taken around the construction zones to avoid such accidents.
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ABSTRACT

0z

Warfarin is a widely used drug in patients with a high risk
of thromboembolism in cardiovascular diseases. Serious
complications can be encountered as a result of high side
effect profile and narrow therapeutic window. Iliopsoas
hematoma and secondary femoral neuropathy are among
the complications that may be encountered. The patient
was admitted to the hematology clinic because of warfarin
intoxication. Paresis was observed in the right lower extremity
during follow-up. Iliopsoas hematoma was detected in the
imaging study and electrophysiological study revealed femoral
nerve neuropathy. After the diagnosis, conservative treatment
and rehabilitation program was initiated immediately. In this
article, a case of femoral nerve neuropathy following iliopsoas

Warfarin, kardiyovaskiiler hastaliklarda tromboemboli riski
yuksek olan gruplarda yaygin olarak kullanilan bir ilagtir.
Yan etki profilinin yiiksek olmasi ve terapotik pencerenin
darligi sonucu ciddi komplikasyonlarla karsilasilabilmektedir.
iliopsoas hematomu ve buna sekonder femoral néropati
karsilasilabilecek komplikasyonlardan biridir.

Hasta warfarin intoksikasyonu nedeni ile hematoloji servisine
yatirilmis, izlemi esnasinda sag alt ekstremitede kas giicii
kaybi gelismistir. Hastanin gortintileme ¢alismasinda iliopsoas
hematomu gorulmustur. Elektrofizyolojik calismasinda ise
femoral sinir noropatisi saptanmistir. Hastaya tani konduktan
sonra ivedilikle konservatif tedavi ve rehabilitasyon programi
baslanmistir. Bu yazida warfarin intoksikasyonu nedeniyle

hematoma due to warfarin intoxication was presented.

Keywords: Femoral neuropathy, hematoma, intoxication,

warfarin

Introduction

Femoral neuropathy, which is one of the lower extremity neuropathies,
is not a common condition and is mostly due to diabetic amyotrophy.
Femoral nerve neuropathies are not common because the femoral nerve
is located in the pelvis and in the anterior part of the thigh. Hip and
pelvic fractures, compression due to mass lesions, birth complications,
abdominal and pelvic lymphedema, blunt trauma, femoral artery
interventions such as coronary angiography, hip replacement surgery,
abdominal and pelvic surgery, femoral lymph node biopsy can be the
cause of femoral nerve neuropathy (1,2). Prolonged lithotomy position
may also be a cause of femoral neuropathy (2). Bleeding disorders or
anticoagulant therapies can also cause retroperitoneal hematoma and
may cause compression on the femoral nerve (3,4). Retroperitoneal
hemorrhages and hematomas that cause compression on the femoral
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gelisen iliopsoas hematomu sonrasi olusan femoral sinir
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nerve can cause a wide range of symptoms, from mild inguinal pain
to death. Therefore, early diagnosis and treatment are important in
reducing morbidity and mortality (5,6). Femoral neuropathy caused by
iliac hematoma is characterized by reduced muscle strength in knee
extensorsand hip flexors, and diminished patellar reflex (5). Hypoesthesia
in the anteromedial aspect of the thigh is generally detected on the
sensory examination (5). In this article, a case with iliopsoas hematoma
and secondary femoral neuropathy following warfarin intoxication, and
who was enrolled to a rehabilitation program will be discussed in the
light of the literature.

Case Report

An 87-year-old male patient was admitted to the general surgery clinic
with a complaint of right-sided inguinal pain and bruising of the back
and legs for 10 days. He was transferred to the hematology clinic with
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a preliminary diagnosis of warfarin intoxication. He had previously
undergone aortic valve replacement and surgery for bladder cancer,
and was diagnosed with chronic renal failure. He was taking warfarin
irregularly. In laboratory tests, international normalized ratio (INR)
was 4.5 and hemoglobin was 9.2. His warfarin treatment was stopped.
The patient was started on 2x0.6 cc enoxaparin. Due to the presence
of pain in the inguinal region and signs of femoral nerve injury, he
was consulted to physical medicine and rehabilitation (PMR) clinic and
magnetic resonance imaging (MRI) was performed with a prediagnosis
of iliopsoas hematoma. The MRI result was reported as “approximately
78x65x114 mm mass lesion suggestive of hematoma in the right iliacus
muscle area, centrally hypointense and peripherally hyperintense

on T1-weighted images (T1-WI), having heterogeneous intensity on
T2-WI, restricted diffusion on diffusion-Wl, no prominent contrast
enhancement on post-contrast images” (Figures). The patient was
consulted with the general surgery clinic. Surgical intervention was not
considered because the hematoma was only in the muscular plane,
there was no history of trauma and the patient’s general condition was
good. He was followed-up with medical treatment. Vitamin K and fresh

Figure 3. Hematoma on T2-weighted images sequence in axial plane

frozen plasma were administered for hemorrhage. He was consulted
again to PMR clinic for diagnosis and rehabilitation program. On his
physical examination, hip movements were painful, hip flexor muscle
strength was 2/5, hip abductor muscle strength was 2/5 and muscle
strength of knee extensors was 2/5. The patellar reflex was hypoactive.
Electromyography (EMG) was requested with a preliminary diagnosis of
femoral nerve neuropathy. Femoral nerve neuropathy was detected in
EMG. Isometric-isotonic strengthening exercises for hip flexors and knee
flexors were started 3x20 times a day, for a total of 20 sessions during
the patient’s hospital stay. Following muscle strength increase tracking,
rehabilitation program including progressive resistance strengthening
exercises and balance training was initiated. The patient was consulted
to the algology clinic because of pain, and tramadol and pregabalin
treatment was started. In the follow-up, femoral nerve examination
revealed clinical improvement with medical treatment and exercise.
On his physical examination, hip movements were minimally painful,
hip flexor muscle strength was 4/5, hip abductor muscle strength was
4/5 and muscle strength of knee extensors was 4/5. Patellar reflex was
evaluated as normoactive. The patient’s initial visual analogue scale
score was 8 and decreased to 3 in the post-treatment period. The
patient was discharged with 2x0.6 cc enoxaparin treatment and home
exercise program recommendations. In the control examination, after
the resolution of psoas hematoma in imaging and improvement in his
complaints, warfarin treatment was initiated with the recommendations
of the hematology and cardiology clinics.

Written and oral informed consents were obtained from the patient and
presented.

Discussion

Femoral nerve is a mixed motor and sensory nerve, which is the largest
branch of lumbar plexus. It originates from L2, L3, and L4 nerves and
lies anterior to the psoas muscle. This level is at the upper margin of
L5 vertebra. The nerve runs from here through the iliac and psoas
muscles until it passes under the inguinal ligament. It passes under the
inguinal ligament with the femoral artery and vein, and is divided into
motor and sensory branches. The motor branch of the femoral nerve
innervates the iliopsoas muscle, the pectineus muscle, the quadriceps
femoris and the sartorius. The sensory branch innervates the medial
part of the thigh and the medial part of the leg (1).

Hemorrhagic complications in anticoagulant therapy are potential
complications. The most dangerous complications are seen in the
intracranial and retroperitoneal regions. The risk of hemorrhage is directly
proportional to the INR level. Major hemorrhagic complications increase
significantly when INR is more than 3. The INR value was 4.5 in our patient
and he was in the high-risk group for hemorrhagic complications.

Retroperitoneal hemorrhages mostly present with anemia, back pain,
thigh pain, paresthetic complaints or shock due to massive bleeding.
In the cases, the femoral nerve is most likely to be compressed and the
associated symptoms occur (3).

Iliopsoas hematoma is a rare disease and is associated with high
mortality. Although mortal, most of the cases are expected to recover
within the first year. Although hemorrhage due to warfarin intoxication
is usually seen in the early years of drug initiation, iliacus muscle
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hematoma developed after long-term use of warfarin in our case.

Iliopsoas hematoma usually manifests with sudden onset of inguinal,
hip, thigh or low back pain. In the differential diagnosis, ureteric stones,
aortic dissection, hip pathologies, and radiculopathies originating from
lumbar region should be considered first (3). The femoral nerve can be
compressed everywhere during the course of the nerve, but the region
where the femoral nerve is most vulnerable to injury is in the iliacus
muscle compartment. Most of the femoral nerve neuropathies develop
due to hematomas or rupture of iliacus or iliopsoas muscles resulting
from traumas in the iliopsoas compartment. Femoral neuropathy
caused by iliacus hematoma is characterized by reduced muscle
strength in knee extensors and hip flexors, and diminished or absent
patellar reflex. Hip flexion is affected in proximal level lesions, while hip
flexion is preserved in lesions at the level of inguinal ligament and the
problem is more related to knee extension. On the sensory examination,
the sensation on the inner face of the leg and thigh is generally lost or
decreased (6). Also, the leg cannot be held straight and the patient may
fall due to knee flexion while walking.

The most commonly used imaging methods for the diagnosis of
iliopsoas hematoma are ultrasonography (USG), MRI and computed
tomography (CT). While USG is in the second place due to its inability
to show deep tissues effectively, MRI should be considered in the first
place with its ability to show retroperitoneal hemorrhage and provide
effective differential diagnosis. CT can be effective in determining the
localization of the hemorrhage in the acute period and in patients in
whom MRI cannot be performed (6). In the follow-up of retroperitoneal
hemorrhage and hematomas, MRI is one step ahead. EMG is a useful
technique for the diagnosis of femoral neuropathy and the exclusion
of other nerve pathologies. In addition, the severity of femoral nerve
involvement and regeneration in the recovery period can also be
determined by EMG. Bilateral femoral nerve motor and saphenous nerve
sensory measurements are performed. Impulses are repeated above
and below the inguinal ligament. Because of the clinical improvement
in our patient, no control EMG was required.

Although the femoral nerve is large in size, it is difficult to detect
femoral nerve in MRI. While it can be detected on coronal images in
the inguinal region, it is difficult to detect it in the thigh region due
to its small size. Intrapelvic femoral nerve injury should be considered
when signal changes compatible with denervation are detected in the
iliopsoas muscle (6).

The treatment can be conservative, transarterial embolization or surgery.
Surgical decompression should be considered in trauma patients and in
patients with large hematomas and neurological progression. Surgical
decompression in the early period may accelerate recovery. The patients
may not benefit from surgery if the surgery is delayed in patients with
increased hematoma volume or progressive neurological deterioration.
Conservative treatment approach should be considered in patients with
coagulation disorder and prolonged coagulation due to drugs (7). In
conservative treatment, bed rest is recommended and analgesic is given
to the patient. Open surgery or percutaneous surgical techniques can be
used. In one study, it was shown that paralysis persisted with conservative
treatment where recovery was faster with surgery (4). However, there
was no significant difference in prognosis between conservative and
surgical treatment in some studies (8). In a review, it was reported that
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the complications of surgical treatment in femoral nerve neuropathy
could lead to very serious consequences and that conservative methods
should be tried firstly in treatment (9). Recently, successful cases have
been reported by percutaneous transcatheter arterial embolization
of the responsible artery (10). Patients should be included in the
rehabilitation program, regardless of the treatment approach. Patients
should start electrotherapy and exercise program in the rehabilitation
program (5). EMG biofeedback and electrical stimulation can also be
used in rehabilitation programs.

Conclusion

In patients with femoral neuropathy findings and bleeding diathesis or
anticoagulant use, iliopsoas muscle hematoma should be considered in
all cases. After being treated conservatively or surgically, patients should
be included in the rehabilitation program. Regardless of the etiology
and treatment, all patients should be included in the early rehabilitation
program to maintain muscle mass and patient functionality.
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