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INSTRUCTIONS FOR AUTHORS

AIM AND SCOPE

The Journal will not consider manuscripts any that have been
published elsewhere, or manuscripts that are being considered
for another publication, or are in press. Studies previously
announced in the congresses are accepted if this condition
is stated. If any part of a manuscript by the same author(s)
contains any information that was previously published, a
reprint or a copy of the previous article should be submitted to
the Editorial Office with an explanation by the authors

A technical review is performed to confirm that all of the
required documentation has been submitted and to conduct
a preliminary evaluation of the manuscript and supplementary
files to assess suitability for the Journal. The manuscript will be
returned to the Author in the event of any deficiency.

Chronicles of Precision Medical Researchers operates a
blind review process. Contributions deemed suitable are
then typically sent to a minimum of two independent expert
reviewers in the field of study to assess the scientific quality of
the paper.

The Editor/Editors are responsible for the final decision
regarding acceptance or rejection of articles. The Editor's
decision is final. If necessary, author(s) may be invited to submit
a revised version of the manuscript. This invitation does not
imply that the manuscript will be accepted for publication.
Revised manuscripts must be sent to the Editorial Office within
4 (four) weeks, otherwise they will be considered as a new
application. The corresponding author will be notified of the
decision to accept or reject the manuscript for publication.

Statements and suggestions published in manuscripts are the
authors’ responsibility and do not reflect the opinions of the
Editor, Associate Editors and the Editorial Board members.

The manuscript will not be returned to the authors whether
the article is accepted or not. Copyright fee is not paid for the
articles published in the journal. A copy of the journal will be
sent to the corresponding author.

Language of the Journal

The official languages of the Journal are Turkish and English.
The manuscripts that are written in Turkish have abstracts
in English, which makes the abstracts available to a broader
audience.
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Authorship Criteria

After accepted for publication, all the authors will be asked
to sign “Coyright Transfer Form” which states the following:
This work is not under active consideration for publication, has
not been accepted for publication, nor has it been published,
in full or in part (except in abstract form). | confirm that the
study has been approved by the ethics committee. ” All authors
should agree to the conditions outlined in the form.

Chronicles of Precision Medical Researchers has agreed to use
the standards of the International Committee of Medical Journal
Editors. The author(s) should meet the criteria for authorship
according to the "Uniform Requirements for Manuscripts
Submitted to Biomedical Journals: Writing and Editing for
Biomedical Publication. It is available at www.icmje.org.

Ethical Responsibility
The protocol of clinical research articles must be approved by
the Ethics Committee.

In all studies conducted on humans, the “Material and Method”
section was approved by the relevant committee or the Helsinki
Declaration of Principles (https://www.wma.net/what-we-do/
medical-ethics/declaration-of-helsinki/).

It should be stated in the text that all persons included in the
study signed the am Informed Consent Form ”.

The articles submitted to the Chronicles of Precision Medical
Researchers will be deemed to have been conducted in
accordance with the Helsinki Declaration of Principles, and
have received ethical and legal permissions and will not be held
responsible.

If the “Animal” item was used in the study, the authors stated
that in the Material and Method section of the article, they
protect the animal rights in their studies in accordance with the
principles of Guide for the Care and Use of Laboratory Animals
(www.nap.edu/catalog/5140.html) and that they have received
approval from the ethics committees of their institutions. must
specify.

In case reports, Informed Consent a should be obtained from
patients regardless of the identity of the patient.

If the article includes the institution (directly or indirectly)
providing financial support for the commercial connection or
work, the authors; the commercial product used, the drug, the
company has no commercial relationship with, or if there is
any relationship (consultant, other agreements, etc.), the editor
must inform the presentation page.

If Ethics Committee Approval is required in the article; the
received document should be sent with the article.
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The manuscript should be submitted to the Academic Plagiarism
Prevention Program by the authors.

It is the authors' responsibility to ensure that the article complies
with the ethical rules.

Policy of Screening for Plagiarism

The manuscripts are scanned by the Journal using the
iThenticate program for determination of plagiarism and non-
ethical situations. Chronicles of Precision Medical Researchers
will immediately reject manuscripts leading to plagiarism.

TYPES OF MANUSCRIPT

Manuscripts should be submitted online via www.chronpmr.
com

Original Articles should not exceed 3000 words and should
be arranged under the headings of Abstract (not more than
300 words), Introduction, Materials and Methods, Results,
Discussion, Conclusion and References.

Case Reports should not exceed 1000 words and 10 references,
and should be arranged as follows: Abstract, Introduction, Case
Report, Discussion and References. It may be accompanied by
only one figure or table.

Letter to the Editor should not exceed 500 words. Short
relevant comments on medical and scientific issues, particularly
controversies, having no more than five references and one
table or figure are encouraged. Where letters refer to an earlier
published paper, authors will be offered right of reply.

Reviews are not accepted unless written on the invitation of
the Editorial Board.

PREPARATION OF MANUSCRIPTS

All articles submitted to the Journal must comply with the
following instructions:

a) Submissions should be doubled-spaced and typed in Arial 10
points.

b) All pages should be numbered consecutively in the top right-
hand corner, beginning with the title page.

c) The title page should not include the names and institutions
of the authors.

d) The manuscript should be presented in the following order:
Title page, Abstract (English, Turkish), Keywords (English,
Turkish), Introduction, Materials and Methods, Results,
Discussion, Conclusion, Acknowledgements (if present),
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References, Figure Legends, Tables (each table, complete with
title and foot-notes, on a separate page) and Appendices (if
present) presented each on a separate page.

Title
The title should be short, easy to understand and must define
the contents of the article.

Abstract

Abstract should be in both English and Turkish and should
consist “Aim, Materials and Methods, Results and Conclusion”.
The purpose of the study, the setting for the study, the subjects,
the treatment or intervention, principal outcomes measured,
the type of statistical analysis and the outcome of the study
should be stated in this section (up to 300 words). Abstract
should not include reference. No abstract is required for the
letters to the Editor.

Keywords

Not more than five keywords in order ofimportance for indexing
purposes should be supplied below the abstract and should be
selected from Index Medicus Medical Subject Headings (MeSH),
available at www.nlm.nih.gov/meshhome.html.

Text

Authors should use subheadings to divide sections regarding the
type of the manuscript as described above. Statistical methods
used should be specified in the Materials and Methods section.

References

In the text, references should be cited using Arabic numerals in
parenthesis in the order in which they appear. If cited only in
tables or figure legends, they should be numbered according to
the first identification of the table or figure in the text. Names
of the journals should be abbreviated in the style used in Index
Medicus. The names of all authors should be cited when there
are six or fewer; when seven or more, the first three should
be followed by et al. The issue and volume numbers of the
referenced journal should be added.

References should be listed in the following form:

Journal article

Teke Z, Kabay B, Aytekin FO et al. Pyrrolidine dithiocarbamate
prevents 60 minutes of warm mesenteric ischemia/reperfusion
injury in rats. Am ] Surg 2007;194(6):255-62.

Supplement
Solca M. Acute pain management: Unmet needs and new advances
in pain management. Eur | Anaesthesiol 2002; 19(Suppl 25): 3-10.


http://www.nlm.nih.gov/meshhome.html
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Online article not yet published in an issue

Butterly §J, Pillans P, Horn B, Miles R, Sturtevant |. Off-label use
of rituximab in a tertiary Queensland hospital. Intern Med ] doi:
[0.1111/j.1445-5994.2009.01988.x

Book
Samplel: Murray PR, Rosenthal KS, Kobayashi GS, Pfaller MA.
Medical microbiology. 4th ed. St. Louis: Mosby; 2002.

Sample 2: Siimbiiloglu K, Akdag B. Regresyon Yéntemleri ve
Korelasyon Analizi. Hatiboglu Yayinevi: Ankara; 2007.

Chapter in a book

Meltzer PS, Kallioniemi A, Trent JM. Chromosome alterations
in human solid tumors. | n: Vogelstein B, Kinzler KW, editors.
The genetic basis of human cancer. New York: McGraw-Hill;
2002. p. 93113.

Journal article on the Internet

Abood S. Quality improvement initiative in nursing homes: The
ANA acts in an advisory role. Am | Nurs [serial on the Internet]
2002 [cited 12 Aug 2002]; 102. Available from:
www.nursingworld.org/AJN/2002/june/wawatch.htm

Website

Cancer-pain.org [homepage on the Internet]. New York:
Association of Cancer Online Resources [updated |6 May
2002; cited 9 Jul 2002]. Available from: www.cancer-pain.org

An organization as an author

The Intensive Care Society of Australia and New Zealand.
Mechanical ventilation strategy in ARDS: Guidelines. Int Care
J Aust 1996;164:282-4.

Acknowledgements
The source of financial grants and the contribution of colleagues
or institutions should be acknowledged.

Tables

Tables should be complementary, but not duplicate information
contained in the text. Tables should be numbered consecutively
in Arabic numbers, with a descriptive, self-explanatory title
above the table. All abbreviations should be explained in a
footnote. Footnotes should be designated by symbols in the
following order: 1, £, §, .

Figures

All illustrations (including line drawings and photographs) are
classified as figures. Figures must be added to the system as
separate .jpg or .gif files (approximately 500x400 pixels, 8 cm
in width and at least 300 dpi resolution). Figures should be
numbered consecutively in Arabic numbers and should be cited
in parenthesis in consecutive order in the text.
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Figure Legends

Legends should be self-explanatory and positioned on a separate
page. The legend should incorporate definitions of any symbols
used and all abbreviations and units of measurements should
be explained. A letter should be provided stating copyright
authorization if figures have been reproduced from another
source.

Measurements and Abbreviations

All measurements must be given in metric system (Systéme
International d'Unités, Sl). Example: mg/kg, pg/kg, mL, mL/
kg, mL/kg/h, mL/kg/min, L/min, mmHg, etc. Statistics and
measurements should always be given in numerals, except
where the number begins a sentence. When a number does not
refer to a unit of measurement, it is spelt out, except where the
number is greater than nine.

Abbreviations that are used should be defined in parenthesis
where the full word is first mentioned. Some common
abbreviations can be used, such as iv, im, po, and sc.

Drugs should be referred to by their generic names, rather than
brand names.

Editorial Correspondence

Prof. Dr. Resul YILMAZ

Selguk Universitesi, Tip Fakiltesi

Cocuk Yogun Bakim Bilim Dali

Alaeddin Keykubat Yerleskesi Selguklu/Konya 42075 Tiirkiye
Phone: +90 (332) 241 50 00-44513

Faks: +90 (332) 241 21 84
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YAZARLARA BILGI
AMAC ve KAPSAM

Chronicles of Precision Medical Researchers Dergisi, dért ayda
bir yayimlanir ve iig sayi ile bir cilt tamamlanir. Dergi; pediatri
ile ilgili tlm nitelikli klinik ve deneysel aragtirmalari, olgu
sunumlarini ve editére mektuplari yayimlar.

Chronicles of Precision Medical Researchers Dergisi, bilimsel
yayinlara agik erigsim saglar. Dergi basimindan hemen sonra,
makalelerin tam metinlerine licretsiz ulasilabilir.

Dergide yayimlanmak iizere génderilen yazilarin daha 6nce bagka
bir yerde yayimlanmamig veya yayimlanmak lizere gonderilmemis
olmasi gerekir. Daha &nce kongrelerde sunulmus calismalar,
bu durum belirtilmek kosuluyla kabul edilir. Makale, yazar(lar)
in daha énce yayimlanmig bir yazisindaki konularin bir kismini
iceriyorsa bu durum belirtilmeli ve yeni yaz ile birlikte 6nceki
makalenin bir kopyasi da Yayin Birosu’'na génderilmelidir.

Gerekli tim belgelerin sunuldugunu teyit etmek ve dergiye
uygunlugunu degerlendirmek icin makale ve ek dosyalarin
on degerlendirmesini yapmak lizere teknik bir inceleme
yapilir. Herhangi bir eksiklik olmasi halinde makale yazara
iade edilecektir. Chronicles of Precision Medical Researchers
Dergisi kor bir inceleme siireci yiiriitmektedir. Uygun goriilen
yazilar daha sonra makalenin bilimsel kalitesini degerlendirmek
icin calisma alaninda en az iki bagimsiz uzmana gonderilir. Edit6r
| Editérler makalelerin kabulii veya reddi ile ilgili nihai karardan
sorumludur.

Editorin karar kesindir. Gerekli oldugu durumlarda, yazar(lar)
dan diizeltme istenebilir. Yazardan diizeltme istenmesi, yazinin
yayimlanacagi anlamina gelmez. Bu diizeltmelerin en geg 21 giin
icinde tamamlanip dergiye génderilmesi gereklidir. Aksi halde
yeni bagvuru olarak degerlendirilir. Sorumlu yazara yazinin kabul
veya reddedildigine dair bilgi verilir.

Dergide yayimlanan yazilarin etik, bilimsel ve hukuki sorumlulugu
yazar(lar)a ait olup Editér, Editér Yardimcisi ve Yayin Kurulu’'nun
gorislerini yansitmaz.

Dergide yayimlanmasi kabul edilse de edilmese de, yazi materyali
yazarlara geri verilmez. Dergide yayimlanan yazilar icin telif hakki
6denmez. Bir adet dergi, sorumlu yazara gonderilir.

Derginin Yaz Dili

Derginin yaz dili Tiirkge ve ingilizcedir. Dili Tiirkge olan yazilar,
ingilizce 6zetleri ile yer alir. Yazinin hazirlanmasi sirasinda,
Tirkge kelimeler igin Tirk Dil Kurumundan (www.tdk.gov.
tr), teknik terimler igin Tirk Tip Terminolojisinden (www.
tipterimleri.com) yararlanilabilir.

Chronicles of Precision
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Yazarlhk Kriterleri

Dergide yayinlanmasi uygun bulunan tiim yazilarin arastirma ve
yayin etigine uygun hazirlandigi, varsa saglanan fonun kaynaginin
tanimlandigl, bagka yerde yayimlanmadigi veya yayimlanmak
iizere gonderilmedigi, calismaya katilan tiim yazarlar tarafindan
yazinin son halinin onaylandig, yayimlanacak yazi ile ilgili telif
haklarinin dergiye devredildigi, tim yazarlarin imzalari ile “Yayin
Hakki Devir Formu”nda belirtilmesi gerekir.

Chronicles of Precision Medical Researchers Dergisi,
Uluslararasi Tip Dergileri Editorleri Kurulu’'nun (International
Committee of Medical Journal Editors) “Biyomedikal Dergilere
Gonderilen  Makalelerin - Uymasi  Gereken  Standartlar:
Biyomedikal Yayinlarin Yazimi ve Baskiya Hazirlanmasi (Uniform
Requirements for Manuscripts Submitted to Biomedical
Journals: Writing and Editing for Biomedical Publication)”
standartlarini kullanmayi kabul etmektedir. Bu konudaki bilgiye
www.icmje.org adresinden ulasilabilir.

Etik Sorumluluk
Etik Sorumluluk / Kurallar: Klinik aragtirma makalelerinin
protokolii Etik Komitesi tarafindan onaylanmis olmalidir.

insanlar iizerinde yapilan tiim calismalarda “Gereg ve Yéntem”
bélimiinde calismanin ilgili komite tarafindan onaylandigi veya
alismanin  Helsinki ilkeler Deklarasyonu'na (https://www.
wma.net/what-we-do/medical-ethics/declaration-of-helsinki/)
uyularak gerceklestirildigine dair bir ciimle yer almalidir.
CGalismaya dahil edilen tim kisilerin Bilgilendirilmis Onam
Formu’'nu imzaladigi metin icinde belirtiimelidir.

Chronicles of Precision Medical Researchers Dergisi'ne
gonderilen  makalelerdeki  galismalarin - Helsinki ilkeler
Deklarasyonu’na uygun olarak yapildigi, kurumsal etik ve yasal
izinlerin alindigi varsayilacak ve bu konuda sorumluluk kabul
edilmeyecektir.

Caligmada “Hayvan” 6gesi kullanilmis ise yazarlar, makalenin
Gereg ve Yontem bolimiinde hayvan haklarini Guide for
the Care and Use of Laboratory Animals (www.nap.edu/
catalog/5140.html) prensipleri dogrultusunda koruduklarini,
calismalarinda ve kurumlarinin etik kurullarindan onay aldiklarini
belirtmek zorundadir.

Olgu sunumlarinda hastanin  kimliginin ortaya g¢ikmasina
bakilmaksizin hastalardan “Bilgilendirilmis riza” alinmaldir.

Makalede ticari baglanti veya calisma i¢in maddi destek veren
kurum (dogrudan veya dolayl)) mevcut ise yazarlar; kullanilan
ticari Urdin, ilag, firma ile ticari higbir iligkisinin olmadigini veya
varsa nasil bir iliskisinin oldugunu (konsiiltan, diger anlagsmalar
vs.), editore sunum sayfasinda bildirmek zorundadir.
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ISSN: 2757-6124

Makalede Etik Kurul Onayr alinmasi gerekli ise; alinan belge
makale ile birlikte génderilmelidir.

Makale yazarlar
programindan gegirilmelidir.

tarafindan  akademik intihal 6nleme

Makalenin etik kurallara uygunlugu yazarlarin sorumlulugundadir.

intihal Taramasi Politikasi

Makaleler, intihal ve etik olmayan durumlarin belirlenmesi igin
iThenticate programi kullanilarak Journal tarafindan taranir.
Chronicles of Precision Medical Researchers Dergisi intihallere
yol agan makaleleri derhal reddedecektir.

YAZI TURLERI

Yazilar, elektronik ortamda www.chronpmr.com adresine
gonderilir.

Orijinal makaleler, 3000 s6zciik sayisini agmamali, “Oz (en fazla
300 kelime), Giris, Gereg ve Yontem, Bulgular, Tartisma, Sonug,
Kaynaklar” béliimlerinden olusmalidir.

Olgu Sunumu, “Oz, Giris, Olgu Sunumu, Tartisma, Kaynaklar”
seklinde diizenlenmelidir. En fazla 1000 sozcik ile sinirhdir.
Sadece bir tablo veya sekil ile desteklenebilir.

Editore Mektup, yayimlanan metinlerle veya mesleki konularla
ilgili olarak 500 sozciigli asmayan ve bes kaynak ile bir tablo
veya sekil icerecek sekilde yazilabilir. Ayrica daha 6nce dergide
yayinlanmis metinlerle iliskili mektuplara cevap hakki verilir.

Yayin Kurulu'nun daveti iizerine yazilanlar disinda derleme
kabul edilmez.

MAKALENIN HAZIRLANMASI

Dergide yayinlanmasi istenilen yazi icin asagidaki kurallara
uyulmalidir.

a) Yazi; iki satir aralikli olarak, Arial 10 punto ile yazilmalidir.
b) Sayfalar baslik sayfasindan baglamak iizere, sag st kdsesinde
numaralandirilmalidir.

) Online makale sistemine yliklenen word dosyasinin baglk
sayfasinda (makalenin adini iceren baslik sayfasi), yazarlara ait
isim ve kurum bilgileri yer almamaldir.

d) Makale, su bolimleri icermelidir: Her biri ayri sayfada
yazilmak Ulzere; Tiirkce ve ingilizce Bashk Sayfasi, Oz, Abstract,
Anahtar Sozciikler, Keywords, Giris, Gereg ve Yontem,
Bulgular, Tartisma, Sonug, Agiklamalar (varsa), Kaynaklar, Sekil
Alt Yazilari, Tablolar (basliklari ve agiklamalariyla beraber), Ekler
(varsa).

Chronicles of Precision
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Yazinin Baghg
Kisa, kolay anlasilir ve yazinin igerigini tanimlar o6zellikte
olmalidir.

Ozetler

Tirkge (Oz) ve ingilizce (Abstract) olarak yazilmali, Amag,
Gereg ve Yontem, Bulgular ve Sonug (Aim, Materials and
Methods, Results, Conclusion) olmak iizere dért bolimden
olusmali, en fazla 300 sozciik icermelidir. Aragtirmanin amaci,
yapilan islemler, gézlemsel ve analitik yontemler, temel bulgular
ve ana sonuglar belirtilmelidir. Ozette kaynak kullanilmamalidir.
Editore mektup igin 6zet gerekmemektedir.

Anahtar Sézciikler

Tirkge Oz ve ingilizce Abstract bolimiiniin sonunda, Anahtar
Sozciikler ve Keywords baghg altinda, bilimsel yazinin ana
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' ABSTRACT |

Oz

Aim: To evaluate the role of Cervical Vestibular Evoked
Myogenic Potentials (cVEMP) in the differential diagnosis of
middle and inner ear pathologies by analyzing the test results
in conductive or mixed hearing loss in patients with intact
tympanic membrane.

Material and Method: The study included 50 patients (67 ears)
with intact tympanic membranes and had air-bone gap in pure
tone audiometry test, who applied to otorhinolaryngology
department between January 2019 and September 2022.
The cVEMP test results of these patients were evaluated and
analyzed.

Results: The age range of the patients was 18-75, the mean age
was 47.55+13.59, half of them were male and half were female.
The most common middle ear pathology was otosclerosis
(62%), while the most common inner ear pathology was
superior semicircular canal dehiscence (10%). In the other
patients (28%), pathologies such as tympanosclerosis, chronic
mastoiditis, serous otitis media, ossicular chain pathology, otic
capsule dehiscence, and middle ear mass were found. While
no cVEMP response was obtained in 41 (82%) of the patients,
cVEMP response was obtained in 9 (18%) patients.

Conclusion: Preoperative cVEMP response, threshold and
amplitude values may help in the differential diagnosis of
conductive or mixed hearing loss in patients with intact
tympanic membrane. Thus, it can be used to determine the
patients to be operated on and the surgical approach.

Keywords: Cervical vestibular evoked myogenic potentials,
conductive hearing loss, mixed hearing loss, air-bone gap,
otosclerosis, semicircular canal dehiscence

Amag: Timpanik membranin intakt oldugu iletim tipi veya mikst
tip isitme kayiplarinda Servikal Vestibiler Uyarilmis Miyojenik
Potansiyeller (cVEMP) testi sonuclari analiz edilerek orta ve ig
kulak patolojilerinde cVEMP testinin ayirici tanidaki rolinin
degerlendirilmesi amagclanmistir.

Gere¢ ve Yontem: Calismaya Ocak 2019-Eylul 2022 tarihleri
arasinda Kulak Burun Bogaz Hastaliklari poliklinigine basvuran ve
timpanik membranlarrintakt olup saf ses odyometri testinde hava-
kemik araligi mevcut olan 50 hasta (67 kulak) dahil edilmistir. Bu
hastalarin cVEMP testi sonuclar degerlendirilerek analiz edilmistir.

Bulgular: Hastalarin yas araliginin 18-75, yas ortalamasinin
47,55+13,59, yarisinin erkek ve yarisinin kadin oldugu saptanmistir.
Hastalarda en sik orta kulak patolojisi otoskleroz olup (%62), en sik
ic kulak patolojisi ise siperior semisirktler kanal dehissansi (%10)
olarak saptanmistir. Diger patolojiler (%28) ise timpanoskleroz,
kronik mastoidit, seréz otitis media, kemikgik zincir patolojisi, otik
kapsul dehissansi, orta kulakta kitledir. Hastalarin 41'inde (%82)
cVEMP yaniti alinamamisken 9'unda (%18) cVEMP yaniti alinmistir.

Sonug: Ameliyat oncesi cVEMP vyaniti, esik ve amplitid
degerleri, saglam kulak zari olan hastalarda iletim tipi veya
mikst isitme kaybinin ayirici tanisinda yardimci olabilir. Boylelikle
ameliyat edilecek hastalarin ve kullanilacak cerrahi yaklasimin
belirlenmesinde kullanilabilir.

Anahtar Kelimeler: Servikal vestibUler uyarilmis miyojenik
potansiyeller, iletim tipi isitme kaybi, mikst tip isitme kaybi, hava
kemik araligi, otoskleroz, semisirkuler kanal dehisansi
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cVEMP in air-bone gaps

INTRODUCTION

In the presence of air-bone gap in pure tone
audiometry test, if the bone conduction thresholds are
<20 dB at 250-4000 Hz, it is considered as conductive
hearing loss (CHL), and if it is >20 dB at one or more
frequencies, it is considered as mixed hearing loss
(MHL) (1). Conductive hearing loss is mostly caused by
the outer and/or middle ear, but it can also be caused by
the inner ear (third window syndrome). Sensorineural
hearing loss is usually seen in inner ear pathologies.
In the third window syndrome, the hearing threshold
increases due to the loss of sound energy transmitted
to the inner ear by the air conduction. As a result of the
decrease in the impedance of the inner ear fluids, the
hearing threshold decreases due to the increase in the
sound energy transmitted to the inner ear by the bone
conduction and air-bone gap occurs (2).

Vestibular evoked myogenic potentials (VEMP) is a
neurophysiological evaluation technique used to
evaluate the vestibular functions of the patients (3).
VEMPs can be classified as ocular VEMP (oVEMP)
and cervical VEMP (cVEMP) according to where the
electrodes are recorded. Cervical VEMP is a short-
latency inhibitory response that can evaluate the
function of the sacculocolic pathway measured over
the ipsilateral sternocleidomastoid muscle (4). In recent
years, the use of c(VEMP test in audio-vestibular clinical
applications has become increasingly common.

Halmagyi et al. (5) showed that cVEMP responses were
not obtained when the air-bone gap was greater than
20 dB in pure tone audiometry, Bath et al. (6) reported
that 97% of patients with CHL did not have a cVEMP
response. Even if the vestibulospinal reflex arc is intact
in CHLs due to outer and middle ear pathologies,
cVEMP response may not be obtained due to decreased
air conduction (7). For these reasons, it is not suitable
to be used in the differential diagnosis of outer and
middle ear pathologies. In inner ear pathologies such
as superior semicircular canal dehiscence (SSCD), the
dehiscence plays the role of the third window, making
the inner ear membranes more sensitive to sound and
pressure (8). For this reason, cVEMP responses can be
obtained even at low sound intensities in CHLs due to
inner ear pathologies. This enables the cVEMP test to
be used in the differential diagnosis of inner ear and
middle ear pathologies.

There are limited studies in the literature evaluating
the role of cVEMP test in differential diagnosis.
However, the fact that the tympanic membrane is
intact in most CHLs originating from the inner ear and
the tympanic membrane is perforated or adhesive
due to chronic otitis media in middle ear pathologies
makes the use of cVEMP unnecessary in the differential
diagnosis. In addition, cVEMP may have a role in

differentiating middle ear pathologies with intact
tympanic membrane, such as otosclerosis, from inner
ear pathologies. Therefore, it would be more accurate
to compare cVEMP findings in patients with intact
tympanic membrane. Furthermore, immitancemetry,
another test used in differential diagnosis, can also be
used in patients with intact tympanic membranes, and
when evaluated together with cVEMP, it can make the
diagnosis easier. However, there is no such study in the
literature. Current studies either included patients with
perforated/adhesive tympanic membranes, or acoustic
immitancemetry was not evaluated.

In our study, it was aimed to evaluate the findings of
cVEMP test in conductive or mixed hearing loss with
intact tympanic membrane and to determine the
importance of this test in the differential diagnosis of
inner and middle ear pathologies.

MATERIAL AND METHOD

Study design and ethical approval

The study is in the nature of a retrospective patient
cards review and ethical approval of the study was
obtained from the Non-Invasive Clinical Research Ethics
Committee (Date - No: 21.10.2021-0426). Informed
consent form did not obtained from the participants
due to the nature of the study.

Study group

Fifty patients (67 ears) who applied to the
otorhinolaryngology department between January
2019-September 2022 and were evaluated in
the audiology unit were included. The tympanic
membranes of all patients were intact and those
with air-bone gap in the pure tone audiometry
test were analyzed by evaluating together the
acoustic immitancemetry, cVEMP test and computed
tomography results, if any.

Inclusion criteria

1.Absence of external ear canal (EEC) pathology

2.Intact tympanic membrane

3.Presence of pure tone audiometry,
immitancemetry, and cVEMP tests

4.Air-bone gap in pure tone audiometry greater
than 10 dB at more than 3 frequencies between
250 and 4,000 Hz or more than 15 dB at 2 or more
frequencies

acoustic

Exclusion criteria

1.EEC pathology

2.Perforated/adhesive or severe retracted tympanic
membrane

3.Absence of at least one of the pure tone audiometry,
acoustic immitancemetry, and cVEMP tests

4.Pure sensorineural hearing losses
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Obtaining and evaluating data

Pure tone audiometry: Tests were performed
using the Interacoustics model AC40 S3.6, 1996
(Interacoustics AS, Assens, Denmark). 500 Hz, 1 kHz,
2 kHz and 4 kHz air and bone conduction hearing
thresholds were averaged. Those with air-bone gap
were included in the study.

Acoustic immitancemetry: It was carried out with
Neurosoft Audio-Smart Immitancemeter (lvonovo,
Russia) using 226 Hz probe tone. Along with
tympanometry, ipsilateral and contralateral acoustic
reflex measurements were made at frequencies of 500
Hz, 1000 Hz, 2000 Hz and 4000 Hz.

Cervical vestibular evoked myogenic potentials:
Tests were performed using the Interacoustics Eclipse
Ep 15 ABR system (Middelfart, Denmark). The active
electrodes were placed on the middle 1/3 of the
sternocleideomastoid (SCM) muscle, the ground
electrode was placed on the mid-forehead, and the
reference electrode was placed on the sternoclavicular
joint where the SCM muscle was attached to the
sternum. Attention was paid to ensure that the
impedances of the surface electrodes were below 5
kQ. In the sitting position, the participants rotated
their heads to the opposite side of the tested ear. In
this way, tonic activation of the ipsilateral SCM muscle
is provided. Records were taken by setting the “EMG
controlled recording” option, which can collect data
only when the desired muscle tone can be achieved
in the test system. A 500 Hz tone burst stimulus was
delivered using insert headphones (E-A-R Tone 3A ABR,
3M, St. Paul, MN, USA). Stimulus Polarity: Rarefaction,
Rate: set to 5.1. In filtering; High Pass Filter: 10 Hz and
Low Pass Filter: 3000 Hz. The average number is taken
as 200. First, the electromyographic activity of the SCM
muscle was measured by sending a stimulus at the
level of 100 dB nHL to the right ears. Afterwards, cVEMP
threshold values were determined by decreasing the
stimulus level in 5 dB steps. After testing the right ear,
the left ear was tested with the same test pattern. The
latency of the first positive component (p13) and first
negative component (n23) of each cVEMP response
was measured in milliseconds (ms). The amplitude
of p13n23 was measured in microvolts (uV) from the
positive peak (p13) to the next trough (n23).

Computed tomography (CT): It was preferred for
imaging middle ear and inner ear pathologies. Patients
with suspected SSCD were evaluated with high
resolution CT (HRCT).

Statistical Analysis

Study data were analyzed with software SPSS 24.0
(SPSS Inc., Chicago, IL, USA). A descriptive statistical
evaluation was made in terms of the groupings
of the data and their relations with each other. In

the descriptive findings, categorical variables were
presented as percentage distributions and continuous
variables as mean * standard deviation.

RESULTS

Descriptive data

The gender distribution and mean age of the patients
are presented in Figure 1.

Mean age

47,55+13,59
(18-75)

Figure 1. Gender distribution and mean age of the patients

Preliminary diagnoses of patients

The definitive diagnosis of the patients behind an
intact tympanic membrane is very unlikely without
explorative tympanotomy. Therefore, the diagnosis
of patients should be considered as a preliminary
diagnosis. Otosclerosis (n=31) was found to be the
most common middle ear pathology in the patients,
and SSCD was found to be the most common inner
ear pathology in 5 of them. In the other 14 patients,
tympanosclerosis (n=4), chronic mastoiditis (n=4),
serous otitis media (n=3), ossicular chain pathology
(n=1), otic capsule dehiscence (n=1), middle ear mass
(n=1) pathologies were found. The most common
diagnoses and distributions of the patients are given in
Figure 2.

Otosclerosis

SSCD

Others

Figure 2. The most common diagnoses and distribution of patients
(SSCD: Superior Semicircular Canal Dehiscence)
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Cervical VEMP findings

While no cVEMP response was obtained in 41 (82%) of
the patients, c(VEMP response was obtained in 9 (18%)
patients. An example for each patient with or without a
response to the cVEMP test is given in Figure 3. Of the
patients without cVEMP response, 28 were otosclerosis
and 13 had other middle ear pathologies. Of the patients
with cVEMP response, 5 had SSCD, 1 had otic capsule
dehiscence, and 3 had otosclerosis. Retrofenestral
type was found in temporal CT in two of those with
otosclerosis, and antefenestral type in one. Air-bone gap
mean, acoustic immitancemetry and cVEMP findings of
middle ear and inner ear pathologies are summarized in
Table 1 comparatively.

DISCUSSION

In our study, c(VEMP results of 50 patients (67 ears) with
intact tympanic membrane and hearing loss with air-
bone gap were evaluated together with pure tone
audiometry, acoustic immitancemetry and temporal CT
(if necessary). In this context, it is the first study in the
literature to the best of our knowledge. There are studies

evaluating the results of cVEMP in hearing loss with air-
bone gap in the literature, but these are studies that either
include tympanic membrane pathologies or other tests
evaluated in this study in the differential diagnosis were
not evaluated (9,10). In addition, while cVEMP cannot be
obtained in conductive hearing losses originating from
the middle ear, cVEMP thresholds can be obtained at
lower levels in conductive hearing losses originating from
the inner ear. In order to examine this difference, cVEMP
thresholds were also examined in our study.

cVEMP response was obtained in 9 of the patients with
conductive and mixed hearing loss in our study, and 6
of them were inner ear pathology, while 3 of them were
otosclerosis. Konukseven et al.(10) reported that 4 of 176
patients with CHL had cVEMP response, and 3 of them
had SSCD and one had enlarged vestibular aqueduct
syndrome. Zhou et al.(9) evaluated 120 patients and
found that no cVEMP response was obtained in patients
with middle ear pathology (n=50), and cVEMP response
was obtained in all 59 patients with inner ear pathology.
In addition, they reported that cVEMP response was also
obtained in 11 patients with Meniere’s disease and high
jugular bulb. Yang et al. (11) found that cVEMP response
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Figure 3. Pure tone audiometry, cVEMP and CT image of the patient with prediagnosis of otosclerosis on the left and pure tone audiometry,
cVEMP results of the patient with bilateral SSCD on the right. The patient on the left had CHL in the left ear, and cVEMP response could not be
obtained in the same ear. On temporal CT, antefenestral type otosclerosis was reported on the left. The patient on the right had bilateral CHL and
cVEMP response was obtained in both ears. In the temporal CT report, it was stated that he had bilateral SSCD.

Table 1. Findings of middle ear and inner ear pathologies

. Tympanometry Acustic reflex cVEMP
Air-bone gap mean
TypeA Other types (+) (-) response (+) response (-)

. . Right:24,0 dB (n=23 ears)

Middle ear pathologies Left: 24,97 dB (n=37 ears) 13 47 17 43 3 57
. Right: 14,33 dB (n=3 ears)

Inner ear pathologies Left: 22, 25 dB (n=4 ears) 7 - 7 - 7 -
Total 67 ears 20 47 24 43 10 57
CcVEMP: Cervical vestibular evoked myogenic potentials
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was obtained in the early period in patients with
otosclerosis, but cVEMP response could not be obtained
with the progression of the disease. In our study, when
temporal bone CT of 3 patients with cVEMP response was
examined, retrofenesteral type otosclerosis was reported
in 2 and antefenesteral type otosclerosis was reported in
1 patient. The reason for the response positivity in these
patients was thought to be related to the localization
of the disease in the retrofenesteral type, and the
possibility of being in the early stage of the disease in
the antefenesteral type. Because antefenestral type
otosclerosis was detected in the other 28 otosclerosis
patients without cVEMP response, and this finding was
confirmed in 8 patients who were operated on.

Pathologies that cause conductive hearing loss
originating from the inner ear; semicircular canal and otic
capsule dehiscences, large vestibular aqueduct syndrome,
Paget’s disease and congenital inner ear malformations
are some of them (10). While it is possible to distinguish
most of these pathologies with temporal bone CT,
dehiscences cannot be differentiated despite thin section
high resolution computed tomography (HRCT). It has
been reported that this condition can mostly be confused
with otosclerosis, but if there is a c(VEMP response, SSCD
should be considered in the differential diagnosis (12-
14). In our study, SSCD was detected in 5 patients and
otic capsule dehiscence was found in 1 of the patients
with suspected otosclerosis, and cVEMP responses were
obtained in all of these 6 patients. It was observed that
these patients had low cVEMP thresholds such as 65 dB
nHL, 75 dB nHL. This result shows that cVEMP thresholds
can also be used as a diagnostic tool in clarifying the
diagnosis of conductive hearing loss originating from the
inner ear. Although our findings support the literature,
they also contribute by evaluating cVEMP thresholds.
Therefore, despite the air-bone gap determined in the
audiogram, SSCD should be considered first in cases with
normal acoustic reflexes and who cVEMP thresholds are
obtained, especially at low sound intensity. We believe
that it may be more appropriate to evaluate cVEMP
response and thresholds before HRCT in these patients.
However, there are studies in the literature showing that
conductive hearing loss originating from the middle ear
and inner ear can coexist, although it is rare. Since there
are no other clinical, audiological, or electro-physiological
criteria to rule out the presence of SSCD associated with
otosclerosis, HRCT is recommended before each stapes
surgery in case of coexistence of ipsilateral otosclerosis
and SSCD (14).

In addition to obtaining c(VEMP response at low thresholds
in patients with SSCD, larger cVEMP wave amplitudes can
be obtained. Roditi et al. (15) reported that cVEMP wave
amplitudes were larger (173.8 microvolts) in patients
with SSCD and lower thresholds were found in these
patients. For this reason, further studies that can examine

cVEMP wave amplitudes as well as cVEMP thresholds in
conductive hearing loss originating from the inner ear may
be beneficial. In addition, Zuniga et al. (16) investigated
which of the cVEMP thresholds and oVEMP wave
amplitudes is more specific and sensitive in the diagnosis
of SSCD. They determined that oVEMP amplitudes were
more effective than cVEMP thresholds in the diagnosis of
SSCD. Hunter et al. (17), on the other hand, reported that
both cVEMP thresholds and oVEMP amplitudes depend
on a number of factors, and both are good diagnostic test
tools for defining SSCD. In the light of this information,
studies that will investigate the effectiveness of the oVEMP
test in the diagnosis of conductive hearing loss originating
from the inner ear will contribute to the literature.

Limitations of the study

Since our study is of a retrospective nature, its
implications may be limited. In order to accurately
define the true sensitivity and specificity of the cVEMP
test in the differential diagnosis of air-bone gap in pure
tone audiometry in middle and inner ear pathologies,
prospective studies that evaluate more patients are
needed.

CONCLUSION

When the data of our study and the literature data are
combined, evaluating the response and threshold values
in the cVEMP test may help in the differential diagnosis of
hearing loss with an air-bone gap for which no obvious
cause can be detected by otoscopy or otomicroscopy,
and can be used as a screening test, especially in patients
who are considered for surgery. It can reduce radiation
exposure and cost by reducing the need for temporal
high-resolution computed tomography, especially in
patients who are not considering surgery.
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' ABSTRACT |

0z

Aim: The most common risk factors in acute recurrent pancreatitis
(ARP) are genetic and anatomical/obstructive causes. Some cases of
ARP have been considered as ‘idiopathic’ without detailed genetic
analysis. The aim of this study is to evaluate the genetic risk factors and
the presence of long common channel in cases evaluated as idiopathic
ARP.

Material and Method: In this study, 19 patients who were evaluated
as idiopathic ARP after primary care evaluation, between January
2017 and January 2022, were included. The CFTR, PRSS1, SPINK1
and CTRC genes were analyzed in these patients. The length of the
pancreaticobiliary common channel was measured and compared
with normal values for age by the evaluation of MRCP imaging.

Results: The mean age was 11.21 +3.70 years and 57.9% (n=11) of the
patients were female.In 52.6% (n=10) of the cases, the pancreaticobiliary
channel length was above the normal values determined for age.
Mutations in the CFTR (7/19), PRSS1 (2/19) and CTRC (1/19) genes were
detected in 52.6% (n=10) of the patients.

Conclusions: The results of our study showed the presence of
genetic risk factors (CFTR, PRSS1 and CTRC) and PBM without biliary
dilatation in approximately half of the cases named as idiopathic ARP.
In the presence of long common channel without biliary dilatation,
diagnostic delay due to the subtle radiological findings may cause
gallbladder cancer in adulthood. Therefore, children with ARP should
also be evaluated for PBM without biliary dilatation before being
labeled as ‘idiopathic”

Keywords: Acute recurrent pancreatitis, CFTR, PRSST1,
pancreaticobiliary maljunction, long common channel

CTRC,

Amag: Akut rekiirren pankreatitte (ARP) en sik gorilen risk faktorleri genetik
ve anatomik/obstriktif nedenlerdir. Bazi ARP vakalari, ayrintil genetik analiz
yapilmadan ‘idiyopatik’ olarak kabul edilmektedir. Bu calismanin amaci
idiyopatik ARP olarak degerlendirilen olgularda genetik risk faktorlerini ve
uzun pankreatikobiliyer ortak kanal varligini degerlendirmektir.

Gere¢ ve Yontem: Bu calismaya, Ocak 2017-Ocak 2022 tarihleri
arasinda birinci basamak degerlendirme sonucu idiyopatik ARP olarak
degerlendirilen 19 hasta dahil edildi. Bu hastalarda CFTR, PRSS1, SPINKI1
ve CTRC genleri analiz edildi. MRCP ile pankreatikobiliyer ortak kanal
uzunlugu Olculerek yasa gore normal degerlerle karsilastirild.

Bulgular: Hastalarin yasortalamasi 11.21 £3.70 yildive %57.9 (n=11)"u kizd.
Olgularin %52.6 (n=10)'sinda pankreatikobiliyer ortak kanal uzunlugu, yasa
gore belirlenmis normallerin Uzerindeydi. Hastalarin %52.6 (n=10)'sinda
CFTR (7/19), PRSS1 (2/19) ve CTRC (1/19) genlerinde mutasyonlar tespit
edildi.

Sonug: Calismamiz idiyopatik ARP olarak adlandirimis olgularin yaklasik
yarisinda genetik risk faktorlerinin (CFTR, PRSST ve CTRC) ve biliyer
dilatasyonsuz pankreatikobiliyer bileske anomalisinin varligini géstermistir.
Biliyer dilatasyonsuz bileske anomalisi varliginda, radyolojik bulgularin
belirgin olmamasina bagl tanisal gecikme, eriskin yasta safra kesesi
kanserine neden olabilir. Bu nedenle ARP'li cocuklar ‘idiyopatik’ olarak
etiketlenmeden 6nce biliyer dilatasyonsuz bileske anomalisi agisindan da
degerlendirilmelidir.

Anahtar Kelimeler: Akut rektrren pankreatit, CFTR, PRSS1, CTRC,
pankreatikobiliyer bileske anomalisi, uzun ortak kanal
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Genetic Analysis and Evaluation of Pancreaticobiliary Maljunction

Yucel et al. without Biliary Dilatation in Pediatric Acute Recurrent Pancreatitis
INTRODUCTION MATERIAL AND METHOD

Acute recurrent pancreatitis (ARP), defined as 2 or
more distinct episodes of pancreatitis, is a relatively
rare condition. Most of the data on ARP are obtained
from the adult literature (1). Thanks to increasing
definition of ARP, the International Study Group for
Pediatric Pancreatitis: In Search has focused on the
identification, diagnosis and management of risk
factors for these cases (2). Risk factors in children are
different from adults. Currently, the most common
risk factors defined in children include genetic and
anatomical factors (3). However, when the INSPPIRE
database was evaluated, it was found that many
cases were defined as idiopathic ARP, without genetic
testing (2).

A normal pancreaticobiliary junction is formed by
the joining of the main pancreatic duct and the
common bile duct and opening into the duodenum
by forming a common channel. The localization of this
junction is the submucosal layer of the duodenum.
This intramural localization of the common channel
provides it to be controlled by the intramurally located
sphincter of Oddi. In the case of pancreaticobiliary
maljunction (PBM), the bile and pancreatic ducts join
outside the duodenal wall, forming a long common
channel that is not under the control of the Oddi
sphincter (4). In adults, a common channel length
greater than 15 mm is defined as PBM (5). However, in
children, the maximal length of the common channel
varies according to the age. The maximal length of
common channel is 3 mm in infants under 1 year of
age and increases up to 5 mm until 15 years of age (6).

Pancreaticobiliary maljunction may be with or without
biliary dilatation, depending on the diameter of the
common bile duct (7). Pancreaticobiliary maljunction
without biliary dilatation is seen less frequently than
PBM with dilatation. In PBM without biliary dilatation,
acute pancreatitis is seen more frequently in pediatric
patients compared to adults (8). In PBM with biliary
dilatation imaging findings are more definite
compared to PBM without biliary dilatation. In cases
with PBM without biliary dilatation, diagnosis may
be delayed due to indefinite radiological findings. In
some cases, the diagnosis can be possible with the
detection of biliary cancer in adulthood (9).

The presence of indefinite radiological findings and
the frequency of acute pancreatitis in cases with
PBM without biliary dilatation suggest that some
of the cases defined as idiopathic acute recurrent
pancreatitis may be PBM without biliary dilatation. The
aim of this study is to investigate genetic risk factors
and the presence of PBM without biliary dilatation
in children, who had been diagnosed with idiopathic
ARP, in the primary care evaluation.

Study Population

This cross-sectional study was carried out at Necmettin
Erbakan University Meram Medical Faculty, Pediatric
Gastroenterology clinic between January 2017 and
January 2022, prospectively. Patients aged 0-18 years who
were diagnosed with ARP and no proven cause (toxic,
autoimmune, metabolic, and obstructive) could be found
in the primary care evaluation were included in the study.

The diagnosis of acute recurrent pancreatitis was made
according to the recommendations of the INSPPIRE
(International Study Group of Pediatric Pancreatitis: In
Search for a Cure) consortium (10). According to INSPPIRE
recommendations, the main criterion was 2 or more
episodes of acute pancreatitis. The other criteria include the
absence of pain for at least 1 month after the first attack or
both the absence of pain regardless of the duration and the
return of pancreatic enzyme levels to normalcy (10). The
number of patients diagnosed with ARP according to these
criteria was 33.The study was conducted on 19 patients who
were defined as idiopathic ARP, after excluding 14 patients
whose etiology was determined in the first step evaluation
(5 patients with gallstones, 4 patients with PBM with biliary
dilatation, 2 patients with autoimmune pancreatitis, 1
patient with pancreatic divisum, 1 patient with valproic
acid use, 1 patient with 3-Hydroxy-3-Methylglutaryl-CoA
Lyase deficiency). In the first step evaluation; Anamnesis
(drug use, signs of infection, family history of pancreatic
disease, consanguineous history), laboratory evaluation
(transaminase, gamma glutamyl transferase (GGT), total/
direct bilirubin, calcium, fasting lipids) and imaging
methods were performed. Ultrasonography was the
primary imaging method and when no anatomical/
obstructive cause was detected in ultrasonography,
cases with increased GGT were evaluated with Magnetic
Resonance Cholangiopancreatography (MRCP).

Two of the patients had been diagnosed with cystic
fibrosis (CF) before the ARP clinic developed and
CFTR gene analysis had already been performed. The
remaining 17 patients underwent gene analysis for Serine
Protease 1 (PRSS1), CF Transmembrane Conductance
Regulator (CFTR), Serine Peptidase Inhibitor Kazal type
1 (SPINKT), and Chymotrypsin C (CTRC). Common bile
duct diameter and pancreaticobiliary common channel
length were measured by MRCP in all cases.

Genetic Analysis

The next-generation sequencing analysis of the SPINK1,
PRSS1, CTRC, and CFTR genes were performed using the
MiSeq NGS platform (lllumina, San Diego, CA, USA). The
extraction of genomic DNA was performed following the
manufacturer’s standard procedure and using the QlAamp
DNA Blood Mini Kit (Qiagen, Hilden, Germany). The exome
sequencing necessary for the synthesis of the primers to
be used in the study was taken from the www.ensembl.
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org genetic data banks. To design the primers from those
sequences, the www.ncbi.nlm.nih.gov/tools/primer-
blast/ database was used. Gene pools were prepared
for all patients and each pool was measured at Qubit
according to the standard Qubit protocol. The library was
prepared in accordance with the Nextera XT DNA Library
Prep Kit (lllumina Inc.) procedure and by following the
manufacturer’s instructions. The library preparation phase
included the genomic DNA fragmentation, labeled DNA
amplification, DNA purification, and denaturation that
were performed respectively. The “Integrative Genomics
Viewer (IGV)” program was used to evaluated the variants
of interested genes in this study. Sanger Sequencing was
conducted along with 3500DX Genetic Analyzer (Applied
Biosystems, United States) as a verification method.

In this study, we analyzed the coding regions and splice
sites of four genes in a group of ARP patients. Since
we aimed to be conservative in our estimate of the
major genetic cause of ARP, we excluded synonymous,
intronic, and 5’- or 3’-untranslated region variants in the
four genes from consideration except where there was
persuasive evidence of a functional consequence. The
pathogenicity classification of variants was evaluated in
accordance with ACMG criteria (11).

Evaluation of Biliary Dilatation and Common
Channel Length

MRCP imaging was performed with 1.5 Tesla Siemens
(Allegra, Germany) by using body coil. First three planes
True FISP imaging was taken for localizing the abdominal
structures. Axial images must include the liver from the
anterior wall to the posterior wall of the abdomen. T2
HASTE images with fat saturation were performed first in
axial plane. Then coronal oblique imaging was performed
for whole liver from diaphragm to the third and fourth
segment of the duodenum to include all biliary system.
For oblique coronal imaging the block was positioned
across the common bile duct. These images were taken
while the patients hold their breath. The diameter of
common bile duct was measured for assessment of
congenital biliary dilatation. Biliary dilatation was defined
using reference values for age in the diagnostic criteria
for congenital biliary dilatation defined by the Japanese
Study Group on Pancreaticobiliary Maljunction (JSGPM)
in 2015 (12).The length of the common channel was
measured from the coronal oblique T2 HASTE images.
Measurements were analyzed using reference values
for age that previously reported by Guelrud et al and
subsequently used in several studies (6, 13, 14).

Statistical analysis

Statistical analyzes of the study were performed
by using SPSS 20.0 (IBM Inc, Chicago, IL, USA). The
conformity of the variables to the normal distribution
was evaluated by the Shapiro Wilk test. Descriptive
statistics were presented as mean £SD and median (Q1-

Q3) for numerical variables and frequency (percentage
ratio) for categorical variables. Comparisons of attack
number and attack age according to Common Channel
scores were performed by Mann-Whitney U test. A value
of p<0.05 was considered statistically significant for the
type-I error rate of 5% in the analyses.

RESULTS

A total of 19 pancreatitis patients were included in the
study. The mean age was 11.21 £3.70 years and 57.9%
(n=11) of the patients were female and 42.1% were males
(n=8). The mean weight z score was -0.17 £1.36 and the
mean height z score was -0.43 +1.06. The median BMI z
score was -0.40 (-0.88-1.33). The mean follow-up period
was 29.79 £15.10 months, the age at first attack was 8.37
+3.77 years, and the number of attacks was 5.16 +3.07
(Table 1). In 31.6% (n=6) of the patients a family history
of pancreatitis was present and in 31.6% (n=6) of the
patients a family history of cystic fibrosis was present.

Table 1. The demographic characteristics, clinical and
radiological findings of patients with acute recurrent
pancreatitis
N (%) / Mean +SD /
Median (Q1-Q3)

Gender

Female 11(57.9)

Male 8(42.1)
Age (year) 11.21 +£3.70
Weight z score -0.17 £1.36
Height z score -0.43 £1.06
BMI z score -0.40 (-0.88-1.33)
Follow-up time (month) 29.79 +15.10
Age at first pancreatitis attack (year) 8.37 +3.77
Number of pancreatitis attacks 5.16 £3.07
Common bile duct diameter (mm) 2.47 +0.64
Length of the common channel (mm) 4.94+0.63
Long common channel

Yes 10(52.6)

No 9(47.4)

Radiologic Measurements

The mean common bile duct diameter measured on
MRCP was found to be 2.47 £0.64 mm and it was within
the normal range for age in all cases. Common channel
length was found to be 4.94 +0.63mm. Pancreaticobiliary
channel length was above the normal values determined
for age in 52.6% (n=10) of the cases (Table 2). The mean
age at first attack (6.70 £3.88 years) in patients with long
common channel was smaller than those with normal
common channel length (10.22 +£2.77 years); however,
the difference was not statistically significant (p=0.053).
The mean number of attacks was 5.40 +3.98 in cases
with long common channel and 4.89 +1.83 in those with
normal common channel length (p=0.72).
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Table 2. The radiologic findings and detected mutations in patients with acute recurrent pancreatitis

Case  CFTR PRSS] CTRC  “mfall)  CBD(mm)  CBDforage(mm) _PBC(mm) PBC forage imm
1 /= K170E*/S181N+ == 27 3.5 4.5 53 4.4
2 -/- S181Nt1/- -/- 22 2 5.0 5.0 5.0
3 G85E/ L568F /= = 42.8 2.8 4.5 5.7 44
4 G85E/ L568F -/- -/- 47 25 4.8 5.0 5.0
5 F508del/- = = 61 3.6 5.0 5.7 5.0
6 /- K170E*/S181N+ e 28 2.1 4.8 4.8 5.0
7 /= = /= 24 2 3.7 4.6 3.6
8 L233V#/- -/- -/- 25.7 1.9 3.7 4.1 3.6
9 /= R122C/- /= 26.5 2 53 5.0 5.0
10 -/ -/- -/- 26.7 24 4.3 315 4.1
1 -/ == == 21 2.1 49 4.2 5.0

D1152H/
12 D1152H -/- -/- 89 2.6 43 5.5 4.1

11051V/11051V

F508del /
13 R334W 4= A= 92.1 2.1 5.2 5.0 5.0
14 /- Q98PfsTer10/- /- 376 18 39 54 4.1
15 /= = /= 32 2.8 4.0 4.5 4.1

F334W/
16 N1303K -/- -/- 135 1.5 5.1 43 5.0
17 G1069R/- = /= 48.6 3.2 5.0 6,0 5.0
18 -/- -/- -/- 294 3.7 49 5.0 5.0
19 E217Gt/- = R254W/- 22.2 23 4.7 54 5.0
*Likely benign tBenign #Variant of uncertain significance

Mutation Data Analysis and Classification

The mutations in CFTR, PRSS1 and CTRC genes were
detected in 52.63% (n=10) of patients with ARP.
Heterozygous variants contributed to the development of
ARP were detected in the PRSS1 gene in 10.52% (n=2) of
patients, and in the CTRC gene in 5.26% (n=1) of patients.
CFTR genotypes contributed to the development of
ARP in 36.84 % of cases, heterozygous, compound
heterozygous and homozygous variants in the CFTR gene
were identified in 7 of the 19 ARP patients.

The mutations in CFTR, PRSS1 and CTRC genes were
detected in 52.63% (n=10) of patients with ARP.
Heterozygous variants contributed to the development
of ARP were detected in the PRSS1 gene in 10.52%
(n=2) of patients, and in the CTRC gene in 5.26%
(n=1) of patients. CFTR genotypes contributed to the
development of ARP in 36.84% of cases, heterozygous,
compound heterozygous and homozygous variants
in the CFTR gene were identified in 7 of the 19 ARP
patients.

Detected CFTR Variants

CFTR genotypes contributed to the development of
ARP in 36.84% of cases. The heterozygous, compound
heterozygous and homozygous variants in the CFTR
gene were identified in 7 of the 19 ARP patients.

In two patients who were siblings (Case 3 and
4), p.G85E/p.L568F variants were detected in the
compound heterozygous state. These patients had

normal pulmonary functions and equivocal sweat tests
(42.8 and 50 mEqg/L). p.Gly85Glu variant (NM_000492.4;
¢.254G>A; chr7:117149177) causes the substitution of
a Glycine into an Glutamine residue at position 85 in
exon 3. This variant position has a submission in ClinVar
(ID: 7143), previously been reported in publications
associated with CFTR gene (15). The detected variant
is classified as “Pathogenic” (PP5, PM1, PM5, PP3,
PM2). p.Leu568Phe variant (NM_000492.4; c.1704G>T;
chr7:117230431) causes the substitution of a Leucine
into an Phenylalanine residue at position 568 in exon 13.
This variant has been reported in publications associated
with CFTR gene (16). The detected variant is classified as
“Likely Pathogenic” (PM1, PP3, PM2).

In the Case 5, a previously described in frame
p.Phe508del variant was detected (NM_000492.4;
¢.1521_1523del; chr7:117199645) in the heterozygous
state. This patient had normal pulmonary functions
and abnormal sweat tests (61 mEq/L). The detected
variant causes the substitution of a Phenylalanine into a
del residue at position 508 in exon 11. This variant has
submissions in ClinVar (ID: 634837), previously been
reported in publications (17, 18). The detected variant is
classified as “Pathogenic” (PS3, PM1, PP5, PM4, PM2).

In the case 12, p.Asp1152His/p.Asp1152His and
p.lle1051Val/p.lle1051Val variants in the homozygous
state had detected already. This patient had been
previously diagnosed with cystic fibrosis and the
sweat test were 89mEq/L. p.Asp1152His is a missense
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variant  (NM_000492.4; ¢.3454G>C; p.Asp1152His;
chr7:117254753) causes the substitution of a Aspartic
acid into an Histidine residue at position 152 in
exon 21. This variant has a submission in ClinVar (ID:
35867), previously been reported in publications (19)
and classified as “Pathogenic” (PM2, PP3, PP2, PP5).
p.lle1051Val is a missense variant (NM_000492.4;
¢.3151A>G; p.le1051Val; chr7:117251646) causes the
substitution of a Isoleucine into an Valine residue at
position 1051 in exon 20. This variant has been reported
in publication (20) and classified as “Likely Pathogenic”
(PM2, PM1, PP2, PP3).

In the Case 13, p.Phe508del/p.Arg334Trp variants
in the compound heterozygous state had detected
already. This patient had been previously diagnosed
with cystic fibrosis and the sweat test were 92.1 mEq/L.
The p.Arg334Trp variant (NM_000492.4; c.1000C>T;
p.Arg334Trp; chr7:117180284) causes the substitution
of a Arginine into an Tryptophan residue at position 334
in exon 8. This variant has a submission in ClinVar (ID:
7139), previously been reported in publication (21) and
classified as “Pathogenic” (PM1, PP2, PM2, PM4).

In the Case 16, p.Asn1303Lys/p.Arg334Trp variants
were detected in the compound heterozygous state.
The sweat test 135 mEq/L was detected in this patient
and bronchiectasis developed in the follow-up of
the patient. The p.Arg334Trp variant is classified as
“Pathogenic” (PM1, PP2, PM2, PM4). p.Asn1303Lys
variant (NM_000492.4; ¢.3909C>G; chr7:117292931)
causes the substitution of a Asparagine into an Lysine
residue at position 1303 in exon 24. This variant has
a submission in ClinVar (ID: 7136), previously been
reported in publication (22). The detected variant is
classified as “Pathogenic” (PS1, PM5, PM1, PP2, PM2).

In case 17, p.Gly1069Arg variant was detected in the
heterozygous state. This patient had normal pulmonary
functions and equivocal sweat test (48.6 mEq/L).
p.Gly1069Arg is a missense variant (NM_000492.4;
€.3205G>A; p.Gly1069Arg; chr7:117251700) causes the
substitution of a Glycine into an Arginine residue at
position 1069 in exon 75. This variant has been reported
in publication (23). The detected variant is classified as
“Likely Pathogenic” (PVS1, PP5, PM2).

Detected PRSS1 Variants

The heterozygous variants in the PRSS1 gene were
identified in 2 of the 20 ICP patients.

In the Case 9, p.Arg122Cys variant was detected in
the heterozygous state. The p.Arg122Cys  variant
(NM_002769.5; c.364C>T; chr7-142459788) causes the
substitution of a Arginine into an Cysteine residue at
position 122 in exon 3. This variant has a submission
in ClinVar (ID: 11883), previously been reported in
publication (24). The detected variant is classified as
“Pathogenic” (PS3, PM1, PM5, PP3, PP5).

In the Case 14, p.GIn98ProfsTer10 variant was detected
in the heterozygous state. p.GIn98ProfsTer10 variant
(NM_002769.5; c.292dup; chr7:142459712) causes the
substitution of a Glutamine into an Proline residue at
position 98 in exon 3. It is a frameshift variant and gives
rise to termination after 10 codons. There is no recorded
publication in the literature. To our knowledge, it was
detected for the first time in this study. The detected
variant is classified as “Likely Pathogenic” (PVS1, PM2).

Detected CTRC Variants

CTRC genotype contributed to the development of ICP
in 5% of cases. Heterozygous variant in the CTRC gene
was identified in 1 of the 20 ICP patients.

In the Case 19, p.Arg254Trp variant was detected in the
heterozygous state. p.Arg254Trp variant (NM_007272.3;
c.760C>T; p.Arg254Trp; chr1:15772212) causes the
substitution of a Arginine into an Tryptophan residue
at position 254 in exon 7. This variant position has been
reported in publications (25). The detected variant is
classified as “Likely Pathogenic” (PM2, PP3, PP5).

DISCUSSION

Pancreaticobiliary maljunction is the joining of the
pancreas and bile duct outside the duodenal wall and in
PBM the common channel is longer than normal. Since
the control of the sphincter of Oddi over the common
channel is lost, the junction cannot be occluded by
sphincter contraction. This situation may cause mutual
reflux of biliary and pancreatic fluid, and may cause
pancreatitis, cholangitis, and biliary tract cancers. PBM
may be with (congenital choledochal cyst) or without
biliary dilatation (26).

Acute pancreatitis is more common in children with PBM
than in adults. Pancreatitis may recur and cause chronic
pancreatitis (8). Miyake et al. in their study, in which they
evaluated long common channel cases without biliary
dilatation retrospectively, reported that abdominal pain
and hyperamylasemia were more common in cases
with long common channel without biliary dilatation
compared to cases with biliary dilatation (27). In our
study, we showed that PBM without biliary dilatation
with MRCP was present in 52.6% of the cases with ARP.

The gold standard method in the diagnosis of PBM is
ERCP. However, since it is an invasive method, MRCP
should be preferred when there is a therapeutic
necessity or a strong suspicion of ductal anomaly (1,
28). In the literature, the diagnostic roles of MRCP and
ERCP in the diagnosis of PBM have been compared
and the diagnostic rates of MRCP were reported to be
75-82% (29, 30). However, common channel length is
not routinely evaluated in radiological imaging (31).
In the radiologic evaluation, the presence of bile duct
dilatation is an indicator for the diagnosis of PBM
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with biliary dilatation and the presence of gallbladder
wall thickening is an indicator for PBM without biliary
dilatation. However, cases without biliary dilatation are
often diagnosed with gallbladder cancer in adulthood
since gallbladder wall thickening is a condition that
develops in advancing age due to diffuse epithelial
hyperplasia and dysplasia of the gallbladder and
in the absence of biliary dilatation, the radiological
findings are indefinite (9). In this study, we found that
the common channel length was longer than the
upper limit determined for age in 52.6% of the cases
who had been considered normal, in the primary level
radiological evaluations. Although not statistically
significant, it is observed that recurrent pancreatitis
attacks started at earlier ages in the presence of long
common channel. We suggest that this difference
may be more significant if the number of patients was
higher.

Kumar et al. evaluated risk factors for ARP and chronic
pancreatitis (CP) in the INSPPIRE cohort, and found that
48% of children with ARP had mutations in at least 1
gene. They reported that the identified mutations were
in the PRSS1 gene (46%) in chronic pancreatitis and in
the CFTR gene (34%) in ARP (3). Similar to the INSPPIRE
cohort, in our cohort, we identified mutations in at least
one gene in 52.63% of patients with ARP. In addition,
we found that 36.84% of the cases had CFTR gene
mutations.

All of the mutations we identified in the CFTR gene were
previously identified and reported to be associated with
cystic fibrosis. We found that 4 patients were compound
heterozygous (G85E/ L568F, R334W/F508del, F334W/
N1303K), one patient with 2 homozygous mutations
in the CFTR gene (D1152H/D1152H, 11051V/11051V),
and 2 patients with mutations heterozygous for
CFTR (F508del/- and G1069R/-). The importance of a
single heterozygous mutation in the CFTR gene in the
pathogenesis of ARP is controversial (32). However, in
cases without respiratory findings, CFTR mutations have
been associated with conditions such as congenital
bilateral absence of the vas deferens and pancreatitis.
Cohn et al. showed that the risk of pancreatitis increased
fourfold in cystic fibrosis patients with a normal CFTR
allele (33). Sobczyn’ska-Tomaszewska et al. showed the
F508del/- variant in 3 patients with ARP and chronic
pancreatitis. They reported that there may be additional
genetic or environmental risk factors in cases with ARP
with a single heterozygous CFTR variant (33). In our
study, long common channel was present in 2 patients
with a single heterozygous mutation. We suggest that,
this can be considered as an additional risk factor for the
development of long common channel ARP in these 2
patients.

In our study, we detected R122C and Q98PfsTer10
mutations in the analysis of the PRSS1 gene. Le

Maréchal et al. reported that the R122C mutation causes
hereditary pancreatitis, for the first time in 2001 and
this was later supported by other studies (24,35,36).
Q98PfsTer10 mutation, defined as “Likely Pathogenic”
(PVS1, PP5, PM2), has not been reported in the literature
before. To the best of our knowledge, this is the first
study to report the Q98PfsTer10 mutation.

In the INSPPIRE cohort, including 301 children with ARP
and chronic pancreatitis, CTRC mutation rates of 10%
and 5% (respectively) were reported (3). Palermo et al.,
in their study analyzed genetic variants in children with
ARP and CP, found R254W mutation in the CTRC gene
in 7% of the cohort (37). In our study, we detected the
R254W mutation in 5.26% of our cohort.

One of the limitations of our study is that, although we
have shown that ARP attacks begin at an earlier age
in long common channel cases, we could not show
a statistically significant difference due to the small
number of patients. However, one of the aims of our
study was to evaluate the rate of the long common
channel without biliary dilatation cases without
anatomic/obstructive pathology in the primary care
evaluation. Therefore, cases with an obstructive/
anatomical diagnosis were not included in the study.
Although our focus on this specific group resulted in
the small number of patients, it was a good single-
center number for this highly specific group. In this
context, we think that our study will guide multicenter
studies with larger number of patients. Another
limitation of our study was that channel lengths
measured by MRCP were not confirmed by ERCP.
However, according to the EPC/HPSG (The European
Pancreatic Club/The Hungarian Pancreatic Study
Group) guideline recommendations, MRCP should be
the first-choice imaging method in children unless
there is a therapeutic necessity (38). In previous studies,
it has been shown that MRCP is 75-82% diagnostic
in the diagnosis of PBM (29, 30). In this context, we
planned to follow up long common channel cases
without biliary dilatation in terms of gallbladder cancer
that may occur in adulthood. Pre-surgical ERCP can be
considered when there is a need for surgery based on
the clinical course. Additionally, the study population
could be evaluated using endoscopic ultrasound (EUS).
However, we do not have the opportunity to perform
endoscopic ultrasound in this age group in our clinic.
EUS is used safely in adults to detect the presence of
chronic pancreatitis and the etiology of acute recurrent
pancreatitis. However, data on the use of EUS in
children with acute recurrent pancreatitis are limited.
In the study of Singh et al. in which they evaluated
children with ARP using endoscopic ultrasound, it was
reported that EUS can be used safely in the detection
of changes due to chronic pancreatitis in children.
However, the evaluation of common channel length in
children using EUS remains uncertain (39).
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CONCLUSION

In this study, we showed the presence of genetic risk
factors (CFTR, PRSS1 and CTRC) and PBM without biliary
dilatation in a significant proportion of cases labeled
as idiopathic ARP. In the pediatric age group, data of
long common channel cases without biliary dilatation
is insufficient. Considering the possibility of diagnostic
delay due to the lack of definite radiological findings in
the presence of long common channel without biliary
dilatation, we suggest that our study will provide a guide
for clinicians and radiologists.
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Aim: To evaluate juvenile localized scleroderma, which is a
disease with high rates of cosmetic and functional sequelae in
children, from a pediatric rheumatology perspective.

Material and Method: We retrospectively investigated the
data of patients who were diagnosed with juvenile localized
scleroderma (JLS) in our pediatric rheumatology clinic between
2015 and 2022, were aged <18 years, and attended their follow-
ups regularly. Demographic, clinical, treatment-related, and
prognostic data of the patients were included.

Results: Among the 19 patients diagnosed with JLS, 12 (63.2%)
were female, and 7 (36.8%) were male. The female-to-male ratio
in the sample was 1.7. Eight (42.1%) patients had circumscribed
JLS, 8 (42.1%) had linear JLS, 2 (10.6%) had mixed JLS, and 1
(5.3%) had generalized JLS. The patients’ mean age of onset of
symptoms was 8.2+5.5 years, while their mean age of diagnosis
was 9.4+4.9 years. The most frequently involved anatomical
regions were the extremities, whose involvement was found
in 15 (78.9%) patients. The prevalence of lesions crossing joints
was 57.9%, and joint damage was seen in 21.1% of the patients.
The rate of cosmetic sequelae was 73.7%. There was antinuclear
antibody positivity in 52.6% of the patients. Systemicinvolvement
did not occur in any patients during their follow-ups. The most
frequently used treatment agent was methotrexate. Complete
remission was achieved in 2 (10.6%) patients.

Conclusion: As it can lead to high degrees of cosmetic and
functional sequelae, it is necessary to diagnose juvenile localized
scleroderma early and start an aggressive treatment in the
early period. To avoid wasting time, it is essential, especially for
pediatricians, to immediately order biopsies from suspected
lesions or refer these patients to pediatric rheumatology clinics.

Keywords: Juvenile localized scleroderma, morphea, treatment

Amac: Cocuklarda kozmetik ve fonksiyonel sekel orani yiksek
bir hastalik olan juvenil lokalize sklerodermayi cocuk romatoloji
perspektifinden degerlendirmek.

Gereg¢ ve Yontem: Cocuk romatoloji klinigimizde 2015-2022
yillari arasinda juvenile lokalize skleroderma tanisi almis <18
yas alti, takiplerine duzenli gelen hastalar retrospektif olarak
incelendi. Hastalara ait demografik, klinik, tedaviye iliskin ve
prognostik veriler kaydedildi.

Bulgular: Juvenil lokalize skleroderma tanisi olan 19 hastanin
12'si (63.2%) kiz, 7'si (36.8%) erkek cinsiyetteydi. Kiz/erkek orani
1,7'ydi. JLS tanisi olan hastalardan 8 (42.1%) plak, 81 (42.1%)
lineer, 2'si (10.6%) miks ve 1i generalize tipte idi. Sikayetlerin
ortalama baslangi¢c yasi 8.2+5.5 yas, tani yasl ise ortalama
9.4+4.9 yasti. En sik tutulan anatomik bolge 15 hasta (78.9%)
ile ekstremitelerdi. Eklem ile iliskili cilt lezyonu orani 57.9%
iken eklem hasari 21.1% hastada goruldu. Kozmetik sekel orani
73.7%'ydi. Hastalarin 52.6%'sinda antintkleer antikor pozitifligi
vardi. Takip stresince hicbir hastada sistemik tutulum gelismedi.
En sik kullanilan tedavi metotreksat idi. 2 hastada (10.6%) tam
remisyon saglanabildi.

Sonug: Yuksek oranda kozmetik ve fonksiyonel sekellere
yol acabileceginden juvenil lokalize sklerodermanin erken
taninmasi ve erken agresif tedavisi gerekmektedir. Ozellikle
cocuk hekimlerinin stphelendikleri lezyonlardan bekletmeden
biyopsi yaptirmasi veya bu hastalari cocuk romatoloji kliniklerine

yonlendirmesi zaman kaybetmemek adina énemlidir.

Anahtar Kelimeler: Juvenil lokalize skleroderma, morfea, tedavi
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Juvenile Localized Scleroderma

INTRODUCTION

Juvenile scleroderma is a rarely encountered chronic
autoimmune disease characterized by excessive
collagen accumulation in connective tissue and fibrosis
(1,2). It has two subtypes: juvenile localized scleroderma
(JLS) and juvenile systemic scleroderma (3-5). JLS, also
known as morphea, is the most frequently seen form
of scleroderma in childhood that predominantly affects
the skin and subcutaneous tissue and can reach the
fascia and muscles below the skin (1,2). Extracutaneous
symptoms, including neurological, musculoskeletal,
and eye complications, can be seen in 22% of patients
(6). The term localized scleroderma is a general
term, and it includes various subtypes with different
clinical presentations and disease severities. The
latest classification, which was made by the Pediatric
Rheumatology European Society (PReS), divides the
disease into five subtypes. These subtypes are as follows:
(1) circumscribed morphea, (2) linear scleroderma, (3)
generalized morphea, (4) pansclerotic morphea, and (5)
mixed morphea (7).

While the etiopathogenetic mechanisms that cause
localized scleroderma are not entirely known, it is
thought that several factors, such as infections, drugs,
hormones, and autoimmune mechanisms, are influential
in the onset of the disease (8,9).

The treatment of the disease varies depending on
the subtype of the disease, the size of the lesion,
the number of lesions, and the existing damage.
Initially, treatments such as phototherapy, imiquimod
and topical steroids are used in localized morphea.
Systemic steroids, immunosuppressive drugs such as
methotrexate and mycophenolate mofetil are preferred
when morphea progresses despite topical treatments
and in linear, generalized, mixed and pansclerotic
scleroderma subtypes (10,11). Mortality in JLS cases is
rare, but patients suffer high rates of cosmetic problems,
disfigurement, dysfunctions, and neurological issues.

There are a limited number of studies conducted in
Turkey on this disease, which is seen in children ten times
as prevalently as systemic sclerosis and can create severe
cosmetic and functional problems. Existing studies are
usually those conducted by dermatologists (12-14). This
study aims to investigate the demographic, clinical, and
laboratory characteristics and treatment methods of JLS
patients from a pediatric rheumatology perspective.

MATERIAL AND METHOD

This retrospective observational study included patients
diagnosed with JLS in our pediatric rheumatology clinic
between 2015 and 2022, were aged <18 years and
attended their follow-ups regularly. Patients with JLS
who had not been followed up for at least six months

and patients with a diagnosis of juvenile systemic
sclerosis were excluded.

For the patients, data on the age of diagnosis, the age of
onset of complaints, sex, JLS subtype, disease duration,
anatomical region of involvement, accompanying
systemic symptoms, the presence of triggering factors,
family history of rheumatic disease, laboratory data
[hemogram, C-reactive protein (CRP), erythrocyte
sedimentation rate (ESR), infection screenings,
antinuclear antibody (ANA), rheumatoid factor (RF),
anti-extractable nuclear antibody (ENA)], the presence
of comorbidities, treatments used, treatment response
status, and follow-up duration were retrospectively
collected from their electronic records. The sequelae
of the patients causing morbidity were recorded
by dividing them into cosmetic, functional (e.g.,
contracture, joint deformity, extremity shortening), and
neurological categories.

Disease subtypes were classified as circumscribed,
generalized, linear, pansclerotic, or mixed. One or
more oval or round plaques localized in at most two
anatomical regions (head and neck, each extremity,
posterior and anterior trunk) were classified as limited
morphea; four or more infiltrating plaques, each larger
than 3 cm, involving at least two anatomical regions
were categorized as generalized morphea. Sclerotic
lesions showing linear bands [en coup de sabre (ECDS)
affecting the extremities and head, Parry-Romberg
variants] were classified as linear morphea; those with a
combination of 2 or more types were classified as mixed;
and those involving deep layers of skin and connective
tissue (e.g., adipose tissue, fascia, muscle tissue, bone
tissue) were classified as pansklerotic morphea (7).

Treatment response was categorized as complete
remission, partial remission, or treatment resistance.
Complete remission was accepted as the absence of new
lesions for at least a year despite the termination of drug
treatment and the inactivation of existing lesions. Partial
remission was obtained to alleviate initial symptoms
(fading of color, reduced hardness, shrinking size) for at
least three months. Treatment resistance was defined
as the persistence of active disease despite full-dose
treatment. Finally, relapse was considered the activation
of the disease during the tapering of the treatment or
after the completion of the treatment (15, 16).

The local ethics committee approved the study (approval
no: E2-23-3179).

Statistical Analysis

The statistical analyses were conducted using the SPSS
Version 20 (SPSS Inc., Chicago IL, USA) software. The
qualitative variables are expressed as percentages, and
the quantitative variables are presented with a mean
(x standard deviation) values if they were normally
distributed and median (minimum-maximum) values
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if they were non-normally distributed. The categorical
data were compared using y2 tests, and the numeric
data were compared using Student’s t-test.

RESULTS

In the study period, the number of patients diagnosed
with rheumatic diseases in our pediatric rheumatology
clinic and regularly followed up was 3870. Nineteen
(0.5%) of these patients were diagnosed with JLS. Among
the JLS patients, 12 (63.2%) were female, and 7 (36.8%)
were male. The female-to-male patient ratio was 1.7.
Eight (42.1%) patients had circumscribed JLS, 8 (42.1%)
had linear JLS, 2 (10.6%) had mixed JLS, and 1 (5.3%)
had generalized JLS. There was no statistically significant
difference between the sexes regarding their localized
scleroderma subtypes (p=0.782). Among the patients
with linear localized scleroderma, 2 (10.5%) patients had
ECDS. The patients’ mean age of onset of symptoms was
8.2+5.5 years, while their mean age of diagnosis was
9.4+4.9 years. While the mean age of onset of symptoms
in the female patients was 7.3+5.7 years, the mean
age of onset of symptoms in the male patients was
9.9+4.7 years, and there was no significant difference
between the female and male patients (p=0.332). The
mean ages of onset of symptoms among the patients
also did not vary significantly based on their disease
subtypes (p=0.303). The median delay in diagnosis was
five months (minimum: 1 month - maximum: 5.1 years).
Five (26.2%) patients had comorbidities. Among these
five patients, 1 had asthma, 1 had hydronephrosis, 1 had
immune thrombocytopenic purpura, 1 had idiopathic
facial paralysis, and 1 had pangastritis. Three (15.8%)
patients had a family history of rheumatoid arthritis, an
autoimmune disease, in their first-degree relatives. Two
(10.6%) patients had a family history of Behcet'’s disease.

Factors that could potentially trigger localized
scleroderma were present in 4 (21.1%) patients (Table
1). The initial symptoms of the disease were skin
hardening in 5 (26.3%) patients, skin redness-bruising
in 5 (26.3%), brown spots on the skin in 4 (21.1%), white
patches on the skin in 2 (10.6%), skin swelling in 1 (5.3%),
skin thinning in 1 (5.3%), and hair loss in 1 (5.3%). The
most frequently involved anatomical regions are the
extremities, whose involvement was encountered in
15 (78.9%) patients, followed by trunk involvement in
5 (26.3%) patients, and head-neck region involvement
in 4 (21%) patients (Table 1). The lesions of 11 (57.9%)
patients crossed joints, whereas those of 8 (42.1%)
patients were unrelated to joints. The lesions crossed
ankle joints in 5 (26.3%) patients, knee joints in 3 (15.8%),
hip joints in 2 (10.5%), and elbow joints in 1 (5.3%). Four
(21.1%) patients had joint involvement. Two (10.6%)
patients had Raynaud syndrome.

ANA positivity was found in 10 (52.6%) patients. This
positivity was at 1/100 titers in 6 (31.5%) patients,
1/320 titers in 3 (15.7%), and 1/1000 titers in 1 (5.2%).
ENA positivity was detected in 2 (10.5%) patients,
one of these cases showed DFS-70 positivity, and
the other showed SS-A positivity. ANA positivity
was not significantly related to systemic treatment
requirement, prognosis, or sequelae (p=0.162,
p=0.468, p=0.620). RF positivity was found in only 1
(5.3%) patient. All patients had negative viral panel
results. Borrelia 1gG was examined in 8 patients,
whose results were all negative. CRP positivity was
seen in only 1 (5.3%) patient, and ESR positivity was
present in 4 (21.2%) patients. The median CRP value
was 0.5 mg/L (0-10 mg/L), while the median ESR value
was 6 mm/h (2-15 mm/h). While 6 (31.5%) patients
had vitamin D deficiency, one had iron deficiency, and
no patients had vitamin B12 deficiency. Biopsies were
performed on all patients except for two patients with
ECDS and 1 with a facial lesion. Fourteen patients who
underwent biopsies had typical localized scleroderma
symptoms (epidermis thinning, dermis collagen fiber
increase, atrophy in subcutaneous adipose tissue,
and fibrosis), and two patients showed nonspecific
symptomes.

Topical treatments were given to 9 (47.3%) patients
(Table 1). While 2 (10.6%) patients received only
topical treatments, 17 (89.4%) received systemic
therapies. There was no significant difference
among the subtypes of localized scleroderma in
terms of systemic treatment requirement (p=0.451).
The most frequently used systemic treatment was
methotrexate, which 15 (78.9%) patients used. This
was followed by systemic corticosteroids in 11 (57.9%)
patients, colchicine in 1 (5.3%), hydroxychloroquine
in 1 (5.3%), and mycophenolate mofetil in 1 (5.3%).
The combination of systemic corticosteroids and
methotrexate was the most frequently observed
treatment modality, which 9 (47.3%) patients used.
The median follow-up duration of the patients was
2.5 years (minimum: 6 months - maximum: 9 years).
The treatment responses of the patients are shown
in Table 1. There was no significant difference among
the subtypes of localized scleroderma in terms of
prognosis (p=0.893). Cosmetic sequelae were found in
14 (73.7%) patients, cosmetic and functional sequelae
were found in 4 (21.1%) patients, and 1 (5.3%) patient
did not have any sequelae. The functional sequelae
were in the form of joint movement restriction in
3 (15.8%) patients, whereas 1 (5.3%) patient had
contracture. The demographic, clinical, and treatment-
related characteristics of the patients are presented in
Table 1.
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Table 1: Demographic, clinical and treatment-related data of patients with juvenile localized scleroderma

Patient Gender Age at Time to Disease JLS Anatomical Trigger Treatment Proanosis  Sequelae
No diagnosis*  diagnosis*  duration* subtype localization Factor 9 q
1 M 14 2 3,9 Linear Head - CS+MTX Partial " Cosmetic
scleroderma remission
5 F 5 45 3 Linear Lower B MTX+ tpplcal No Cosmetic
scleroderma extremity tacrolimus response
3 M 2,7 0,5 8 Linear Upper&l(?wer Pneumonia CS+MTX Pa‘rtu‘al Cosmenc,
scleroderma extremity remission  fonctionel
Generalize I s No
4 F 13,1 0,5 6 &lower - HQ Cosmetic
scleroderma . response
extremity
5 F 76 5,1 17 Linear Head  COVID-19 MTX Partial "~ Cosmetic
scleroderma Colchicine remission
6 F 17,3 03 038 g 13 Uppe.r ® Topical steroid Pa.rt"?l Cosmetic
scleroderma extremity remission
7 E 4 1 2 Linear Upper B CSEMTX Pa‘rtlgl Cosmet|c,
scleroderma extremity remission  Fonctionel
s M 15 04 15 Circumscribed Trunk . Topical calcipotriol & Part@l Cosmetic
scleroderma betamethasone remission
Upper
9 E 17,8 5 08 Circumscribed Lower respiratory CS+MMF No Cosmet|c,
scleroderma extremity tract response Fonctionel
infection
10 E 13 02 12 Circumscribed Lower . CS+MTX+'Centaury Corr?plgte Cosmetic
scleroderma extremity oil remission
11 M 7,7 0,2 6 Mix scleroderma Trunk& nger - CS+MTX Pa‘rtlgl Cosmetic
extremity remission
12 E 9 07 6 Circumscribed Lower CS+Top|caI Part@l e s
scleroderma extremity tacrolimus remission
13 F 2,5 1,9 4 AuaiEail] R nger - MTX+ Topical steroid e Cosmetic
scleroderma extremity response
14 M 136 06 3 Linear Upper . €S+ MTX Part@l Cosmgtlc,
scleroderma extremity remission Fonctionel
15 M 61 01 9 Circumscribed Lower B MTX+ Toplcal Con‘,plgte Cosmetic
scleroderma extremity tacrolimus remission
Lower CS+ MTX+ Topical Partial
16 F 4 18 1,6 Mix scleroderma . calcipotriol& L Cosmetic
extremity remission
betamethasone
17 F 7,6 04 11 Linear Upper& Lower . CS+ MTX No Cosmetic
scleroderma extremity response
Circumscribed Partial .
18 M 14,5 03 0,3 Head COVID-19 CS+ MTX L Cosmetic
scleroderma remission
19 E 6 06 25 Linear Lower MTX+Top|caI ) Pa‘rtlgl Cosmetic
scleroderma extremity steroid+ Centaury oil ~ remission
JLS: Juvenile localized scleroderma, F: Female, M: Male, CS: Cortikosteroid, MTX: Methotrexate, HQ: Hydroxychloroquine, MMF: Mycophenolate mofetil, *year

DISCUSSION

Juvenile localized scleroderma is a rarely encountered
chronic pediatric disease characterized by skin and
subcutaneous tissue fibrosis. Among these patients,
who are usually followed up in dermatology clinics,
only those requiring systemic treatment are followed
up in pediatric rheumatology outpatient clinics. The
rate of these patients among all patients with rheumatic
diseases who are regularly followed up in our clinic is
approximately 0.5%. Our study found the ratio of female
JLS patients to male JLS patients as 1.7. In our study,
the ratio of female JLS patients to male JLS patients
was found as 1.7. Circumscribed scleroderma and linear
scleroderma were the most frequently diagnosed types
of JLS. Although there was no statistically significant
difference between the female and male patients, it was
seen that the complaints of the female patients started
at earlier ages. It was observed that in this rare disease,

despite systemic and aggressive treatment, the rate of
complete remission was very low.

The incidence of JLS varies in the range of 0.4-1 in 100,000,
and various studies have reported female/male patient
ratios differing from 1.2/1 to 2.4/1 (17,18,19). In the
multi-center study that was conducted with 489 patients
diagnosed with JLS by the Juvenile Scleroderma Working
Group of the Pediatric Rheumatology European Society
(PReS), it was reported that the mean age of disease onset
was 7.3 years, and this did not significantly change based
on the subtypes of the disease (20,21,22). In a study in
Taiwan, the mean age of disease onset in JLS was reported
as 6.7 years (23). The mean age of disease onset was
determined to be 8.2 years in our study, and like in other
studies, there was no significant difference in this value
based on sex or disease subtypes. To understand whether
there are regional differences in the age of disease onset
in JLS, nationwide multi-center studies are needed.
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While the most frequently diagnosed form of localized
scleroderma in adulthood is circumscribed morphea,
linear scleroderma is the most prevalent JLS subtype in
childhood, usually seen in the first two decades of life
(24). In our study, the circumscribed and linear localized
scleroderma rates were equal, and both were 42.1%. The
rate of extracutaneous involvementin linear scleroderma
is high, and it can lead to various sequelae, especially in
the extremities of patients (12,25,26). Moreover, in ECDS,
another form of linear scleroderma, the forehead and
scalp are involved, cutaneous, subcutaneous, bone, and
even brain tissue can be affected, and the disease can
lead to various neurological symptoms (27,28). ECDS
was detected in 10.5% of the patients in our study. In the
study by the Juvenile Scleroderma Working Group, has
the broadest series of patients so far, 22.4% of the 489
pediatric patients had non-skin involvement. Among
these non-skin involvement cases, 47.2% were articular,
17.1% were neurological, 9.3% were vascular, 8.3% were
ocular, 6.2% were gastrointestinal, 2.6% were respiratory,
1% were cardiac, and 1% were renal involvement cases
(7). Among our patients, other than joint involvement,
only 2 (10.6%) patients had Raynaud syndrome. While
most of our patients had lesions crossing their joints,
joint involvement was present in 21.1%. Three of these
patients had restricted joint motion, and one had
developed contracture. The rate of restricted joint
movement and contracture has been reported in the
range of 18-21% in the literature (7,27,29,30). The rate
of arthritis has been reported as 5-20%, whereas none
of our patients had arthritis. The rate of restricted joint
movement and contracture in our study was similar to
those reported in other studies in the literature.

It has been stated that autoantibody positivity
accompanies JLS, and the prevalence of ANA
positivity varies in the range of 32-76% (21, 22, 24,
31). Regarding other autoantibodies, various studies
have demonstrated that the prevalence of anti-Scl-70
positivity is 2-3%, and the prevalence of anti-cardiolipin
positivity is 0-12% (7,24,32). Our study found ANA
positivity in 52.6% of the patients. One patient had SS-A
positivity, and another had DFS-70 positivity, but the
positivity of these autoantibodies was not associated
with the clinical statuses of these patients. It has been
stated in the literature that in case autoantibodies are
detected in localized scleroderma, it is necessary to
carefully monitor these patients in terms of systemic
symptoms that can develop later, and these patients
can have systemic involvement later in life (32-34).
However, the Juvenile Scleroderma Working group did
not find a significant difference between patients with
and those without ANA positivity in terms of prognosis,
treatment, or sequelae. On the other hand, in the same
study, a significant correlation was identified between
RF positivity and arthritis (7). Our study did not find
any relationship between ANA positivity and systemic

treatment requirement, sequelae, or prognosis. During
their follow-ups, no patients included in our study
developed systemic symptoms. While one patient in our
study showed RF positivity, no patient had arthritis.

In circumscribed morphea cases, various topical
treatments are usually recommended for patients
(35-37). These patients wusually undergo these
topical treatments as a result of their examination
by dermatology clinics before rheumatology clinics.
Patients who do not respond to topical treatment and
require systemic treatment are referred to rheumatology
clinics for the examination of systemic symptoms and
recommendations for treatment modalities. While
84.2% of the JLS patients being followed up in our clinic
received systemic treatments, 47.3% received topical
treatments. The most frequently used systemic therapy
was methotrexate, which was used in 78.9% of the
patients. Studies conducted with large samples of JLS
patients have also reported methotrexate as the most
prevalently used systemic treatment (7,15). According
to the EULAR treatment guidelines, mycophenolate
mofetil treatment is recommended for patients who
are intolerant to methotrexate or do not respond to
treatment with methotrexate (16). Studies performed by
dermatology clinics in Turkey have reported the usage
of colchicine treatment and its effective outcomes (38).
The treatment decision for JLS patients should be made
based on joint monitoring by dermatology and pediatric
rheumatology clinics.

In JLS cases, especially in circumscribed morphea,
complete remission was reported to occur at the
end of the first five years. While it was observed that
juvenile linear localized scleroderma could have a
much more aggressive course, and remission was not
seen in 10-year follow-up (15). Long-term morbidity is
highly prevalent in JLS cases, and the most frequently
encountered sequelae cosmetic and musculoskeletal
damage (39). The rate of complete remission in our study
was very low. Complete remission could be achieved by
aggressive treatment in only 2 (10.6%) patients, who
had circumscribed morphea. During their follow-ups,
cosmetic sequelae were seen in 73.1% of our patients,
whereas 21.1% had joint damage. In a study carried
out with 133 patients in Italy, subcutaneous adipose
tissue loss and cosmetic sequelae in the early period
were reported in 2/3 of the patients (15). The reason
for the low remission rate in our study, even with the
inclusion of the circumscribed morphea cases, maybe
that most patients who do not respond to various
topical treatments and have a more aggressive course
of the disease are followed up in pediatric rheumatology
clinics, and the follow-up durations of our patients were
short.

This study had some limitations. The most important
limit was the low number of patients. Because it was
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a retrospective study, accessing detailed clinical data
and investigating long-term outcomes was impossible.
Nonetheless, our study is valuable in the scientific sense
because the number of studies in Turkey investigating
JLS cases from a pediatric rheumatology perspective is
insufficient.

CONCLUSION

Consequently, although JLS is a pediatric disease
that is rarely encountered, it constitutes a significant
group of conditions because it has high rates of
cosmetic and functional sequelae. In this sense, it
will be an appropriate approach for clinicians to not
refrain from ordering biopsies for lesions that they
consider suspicious and refer such patients to pediatric
rheumatology clinics in the early period. Considering
the high sequela rates of the disease, it is clear that there
is a need for multi-center studies in Turkey that will allow
us to understand JLS better.
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' ABSTRACT |

Oz

Aim: To evaluate the demographic and clinical characteristics of children and the
types and frequencies of treatments given in the setting of respiratory syncytial
virus (RSV) bronchiolitis.

Material and Method: Sixty-three children (39 females, 24 males; mean
age 8.7 months; range 2 to 24 months) were diagnosed with acute
bronchiolitis due to RSV between November 2017 to February 2018. The
microbiological diagnosis was made with the detection of RSV antigens by
the immunochromatographic assay. Retrospective data included risk factors,
symptoms and signs at presentation, laboratory and radiographic findings,
and treatment methods.

Results: Fifty-three patients (84.1%) were younger than 12 months. The birth
weights were between 1,600 and 4,250 g and the gestational ages were between
31 and 41 weeks. Prematurity was found in 11 patients (17.5%), and comorbid
conditions 17 patients (27%). Hospitalization was required in 34 patients (54%),
of whom three patients (4.8%) were further admitted to the intensive care
unit. The following treatment modalities were more frequently used: multiple
bronchodilators for comorbidities (35.3%), tachypnea (29.7%); inhaled steroid
therapy for hypoxemia (90.9%), tachypnea (89.2%); systemic steroid treatment
for tachypnea (40.5%); intravenous fluid therapy for tachypnea (78.4%);
antibiotherapyfor comorbidities (76.5%). Hospitalization was more frequently
required in patients with tachypnea (83.8%) and, hypercarbia (83.3%). Treatment
methods significantly differed between patients with and without comorbidity,
age <12 months, tachypnea. (p<0.05).

Conclusions: The presence of comorbid conditions and tachypnea seems
to play a critical role in determining the need for treatment. Tachypnea as a
symptom can help predict the need for hospitalization, as well as multiple
bronchodilator therapy, steroid therapy, and antibiotic use for the treatment.
The presence of tachypnea, hypoxemia, comorbidity, and radiographic
infiltration seems to be associated with the need for antibiotics. In addition, the
presence of infiltration on chest X-ray, acidosis, hypoxemia, and hypercarbia are
also indicators of hospitalization.

Keywords: Bronchiolitis, infant, respiratory syncytial virus, tachypnea, treatment

Amag: Respiratuar sinsisyal virs (RSV) bronsiyoliti tedavi strecinde ¢ocuklarin
demografik ve klinik 6zelliklerini ve verilen tedavilerin tirlerini ve sikliklarini

degerlendirmek.

Gereg ve Yontem: Kasim 2017-Subat 2018 tarihleri arasinda 63 ¢ocuda (39 kiz, 24
erkek; ort. yas 8,7 ay; dagiim 2-24 ay) RSV'ye bagli akut bronsiyolit tanisi kondu.
Mikrobiyolojik tani, immunokromatografik yéntemle ile RSV antijenleri tespit
edilerek yapildi. Risk faktorleri, basvuru anindaki semptom ve bulgular, laboratuvar
ve radyografik bulgular ve tedavi yéntemleri gibi bilgiler retrospektif olarak tarandi.

Bulgular: Elli ti¢ hasta (%84,1) 12 aydan kuguktt. Dogum agirliklari 1600 ile 4250 gr
arasinda ve gebelik yaslari 31 ile 41 hafta arasindaydi. 11 hastada (%17,5) prematdire,
17 hastada (%27) ek hastalik saptandi. 34 (%54) hastada yatis gerekti ve bunlarin
gl (%4,8) yogun bakima alindi. Asagidaki tedavi modaliteleri belirtilen durumlarda
daha sik kullanilmistir: coklu bronkodilatérler, komorbid durumlar (%35,3) ve takipne
(%29,7) varliginda; inhale steroid tedavisi, hipoksemi (%90,9) ve takipne (%89,2)
varliginda; sistemik steroid tedavisi, takipne (%40,5) varliginda; intravenz sivi tedavisi,
takipne (%78,4) varliginda; antibiyoterapi, komorbid durum (%76,5) varliginda daha
sik kullaniimistir. Takipne (%83,8) ve hiperkarbi (%83,3) olan hastalarda hastaneye yatis
daha sik gerekmistir. Tedavi yontemleri, komorbidite, yas <12 ay ve takipnesi olan ve
olmayan hastalar arasinda anlamli farklilik gosterdi (p<0,05).

Sonug: Komorbid durumlarin varligi ve takipne, tedavi ihtiyacinin belirlenmesinde
kritik bir rol oynuyor gibi gérinmektedir. Takipne bir semptom olarak hastaneye yatis
ihtiyacini dngérmenin yanisira, ¢oklu bronkodilatatér tedavisi, steroid tedavisi ve
antibiyotik tedavisini &ngoérme konusunda da yardimci olabilir. Takipne, hipoksemi,
komorbidite ve radyografik infiltrasyonun varligi, antibiyotik ihtiyaci ile iliskili
gorunmektedir. Ayrica akciger grafisinde infiltrasyon varligi, asidoz, hipoksemi ve
hiperkarbi de hastaneye yatis gostergesidir.

Anahtar Kelimeler: Bronsiyolit, infant, respiratuar sinsisyal virls, takipne, tedavi
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INTRODUCTION

Acute bronchiolitis is a viral lower respiratory tract disease
characterized by obstruction of the small airways. The
mortality ratio associated with bronchiolitis is estimated
to be 2 per 100.000 live births (1). Among the causes
of bronchiolitis, respiratory syncytial virus (RSV) is the
most frequent cause, with a wide range of presentations
from slight viral upper respiratory tract symptoms to
respiratory failure (2). Patients may develop infectious
complications, dehydration, respiratory distress, and/
or insufficiency, which may require oxygenation,
bronchodilator medications, intravenous fluid therapy,
antibiotics, and other noninvasive or invasive ventilation
treatments. The decision for the type of treatment is
usually made based on the findings or complications
identified during the course of the disease. It has been
shown that RSV affects at least 50% of children during
the first year of life and almost all children till the age
of 2 years (3), and that 1-3% of all children require
RSV-associated hospitalizations during the first year
of life, with 0.1-2% requiring mechanical ventilation
due to severe lower respiratory tract infections (4,5).
Of children admitted with RSV, 8% require intensive
care (6) and up to 3% are at risk for mortality (7). In
particular, high-risk children are at an increased risk for
morbidity and mortality. Risk factors include the first 6
weeks after birth, prematurity, chronic lung diseases
such as bronchopulmonary dysplasia, congenital heart
diseases resulting in impaired hemodynamic status and,
in particular, pulmonary hypertension, congenital or
acquired immunodeficiency, neuromuscular diseases,
and low socioeconomic status (8-10). Mortality
associated with RSV infections may be as high as 35%
in children with risk factors (8). This study aimed to
evaluate the demographic and clinical characteristics
of children and the types and frequencies of treatments
given in the setting of RSV-associated bronchiolitis.

MATERIAL AND METHOD

Study population and definition

The study included 63 infants and children, ages up to
2 years, who were diagnosed with acute bronchiolitis
due to RSV (ICD-10-CM Diagnosis Code J21.0) during a
three-month interval from November 2017 to February
2018. The patients were divided into two age groups
<12 months and =12 months. All data were obtained
retrospectively from the hospital and patient records.

At our center, microbiological diagnosis of RSV is
made with the detection of RSV antigens by the
immunochromatographic assay as the routine part of
patient care for bronchiolitis. In all patients, RSV antigens
were demonstrated in the nasopharyngeal aspiration
samples by the chromatographic immunoassay method
using a commercial kit (CerTestBiotec®, Zaragoza, Spain).

A detailed inquiry was made into risk factors that could
worsen the course of the disease, including comorbidities
(congenital heart diseases, bronchopulmonary dysplasia,
and other chronic lung diseases, metabolic disease,
malignancy/immunosuppression, central nervous
system diseases, gastrointestinal diseases), and history
of prematurity (<38. gestational weeks) and low-birth
weight ( <10th percentile for gestational age). Symptoms
and findings of physical examination were recorded, in
particular, fever, cough, rhinorrhea, dyspnea, tachypnea,
decreased oral intake, and dehydration. Laboratory [CBC,
C-reactive protein (CRP), blood gas analysis] and imaging
findings were examined to determine leukocytosis,
leukopenia, elevated CRP, hypoxemia, hypercarbia,
acidosis, and infiltration or atelectasis on a chest X-ray.
The sections where treatments were applied (emergency
green zone, emergency yellow zone, pediatric wards,
pediatric intensive care unit) and the treatment methods
(intravenous fluid therapy, antibiotics, systemic or
inhaled steroid treatment) were recorded as well as
data on presentation, admission, discharge or referral.
In addition, the use of multiple bronchodilators and/
or antibiotic treatments was inquired about in the same
patient during the same time interval. The symptoms
and clinical and laboratory findings of the patients were
classified according to the zones of monitoring and care
and treatment methods.

Statistical Analysis

We investigated whether there were any statistical
differences in treatment and hospitalization between
patients with comorbidity, prematurity, acidosis,
hypoxemia, hypercarbia, leukocytosis, leukopenia,
positive radiologic findings, tachypnea, antibiotic use,
multiple antibiotic use, systemic steroid use, and inhaled
steroid use. Data were analyzed using the SPSS version
23 statistical software package. The P values of the
Chi-square test and Fisher’s exact test were taken into
account for data having frequencies of greater than and
less than 5, respectively. A P value of less than 0.05 was
accepted as statistically significant.

Ethics Statement

The present study protocol was reviewed and approved
by the Marmara University Faculty of Medicine Clinical
Research Ethics Committee (approval No. 09.2017.389).
Informed consent was submitted by all subjects when
they were enrolled. All procedures were carried out in
accordance with the ethical rules and the principles of
the Declaration of Helsinki.

RESULTS
Demographic Characteristics

Thedemographic, clinical, and laboratory findings of
the patients are summarized in Table 1. Of 63 patients
treated with the diagnosis of RSV bronchiolitis, 39 were
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females and 24 were males, with a mean age of 8.7
months (range, 2 to 24 months). The majority of the
patients (n=53, 84.1%) were 0-12 months old. The birth
weights of the patients were between 1,600 and 4,250
grams and the gestational ages were between 31 and 41
weeks. Prematurity was found in 17.5% of the patients,
and comorbid conditions in 27% (Table 1).

Table 1. Demographic findings of the patients

n (%)

Gender

Male 24 (38.1)

Female 39 (61.9)
Age (Mean:8.7 months)

< 12 months 53 (84.1)

> 12 months 10(15.9)
Prematurity 11(17.5)
Comorbid conditions 17 (27.0)
Central nervous system disease 5(29.4)
Chronic pulmonary disease 4 (23.5)
Congenital heart disease 4 (23.5)
Malignancy/immunosuppression 3(17.6)
Gastrointestinal system disease 1(5.9)

Symptoms and Signs

The presenting symptoms and signs in a descending
frequency were cough (81%), rhinorrhea (71.4%),
dyspnea (61%), tachypnea (58.7%), hypoxemia
(34.9%), fever (27%), and dehydration (25.4%) (Table
2). A chest X-ray was obtained in 92.1% of the patients,
blood gas analysis in 79.4%, hemogram in 77.8%, and
C-reactive protein (CRP) in 77.8%, with corresponding
results of decompensated respiratory acidosis in 7.9%,
compensated respiratory acidosis in 6.3%, pulmonary
infiltration in 63.5%, elevated CRP (>3.3 mg/L) in
28.5%, leukocytosis in 12.7%, and leukopenia in 3.2%
(Table 2).

Table 2. Clinical and laboratory findings of the patients

Symptoms, signs, and laboratory findings n (%)

Cough 53(81.0)
Rhinorrhea 45 (71.4)
Dyspnea 41 (61.0)
Tachypnea 37 (58.7)
Hypoxemia 22 (34.9)
Fever 17 (27.0)
Dehydration 16 (25.4)
Respiratory acidosis 9(14.2)
Decompensated 5(7.9)

Compensated 4 (6.3%)
Elevated CRP(>3.3 mg/L) 18 (28.5)
Leukocytosis 8(12.7)
Leukopenia 2(3.2)

Pulmonary infiltration 40 (63.5)
Paracardiac infiltration 37 (59.5)
Lobar infiltration 3 (%4.8)
Atelectasis 1(%1.6)

Monitoring and Treatment

Hospitalization was required in 54%, including 22
patients (34.9%) hospitalized in the pediatric ward, and
12 patients (19%) in the pediatric emergency unit. Of
all the patients hospitalized, three patients (4.7%) were
further admitted tointensive care. 29 patients (46%)
resulting in discharge from the pediatric emergency
unit.

At the emergency unit, the patients received
salbutamol (77.8%), oxygen therapy (68.3%), inhaled
steroids (63.5%), intravenous fluid therapy (50.8%),
antibiotics (55.6%), systemic steroids (27%), ipratropium
bromide (19%), multiple bronchodilators (salbutamol +
ipratropium bromide 19%), multiple antibiotics (17.5%),
3% NaCl (12.7%), and intravenous magnesium sulfate
(1.6%).

Table 3 summarizes the distribution of treatment
methods and the need for hospitalization to the clinical
and laboratory findings of the patients. The use of
multiple bronchodilators was greater in patients with
comorbidities, tachypnea, and pulmonary infiltration
on chest X-rays (p<0.05). Inhaled steroidswere more
frequently administered in patients and those having
comorbidities, tachypnea, hypoxemia (p<0.05) and
systemic steroid treatments. The frequency of antibiotic
administration increased in the presence of comorbid
conditions, hypoxemia, tachypnea, and radiological
infiltration.  Patients with acidosis, hypoxemia,
hypercarbia,  tachypnea, = comorbid conditions,
prematurity, and radiographic infiltration had higher
hospitalization rates (p<0.05).

Patients with comorbidities had higher rates of multiple
bronchodilator treatment and hospitalization than
those without comorbid conditions (p<0.05). The
presence of tachypnea was associated with increased
use of multiple bronchodilators, inhaled steroids,
systemic steroids, intravenous fluid therapy, and
antibioticsas well as a greater need for hospitalization
(p<0.05). Similarly, the presence of infiltration on
chest X-rays resulted in increased use of multiple
bronchodilators, intravenous fluid therapy, and
antibiotics and a greater need for hospitalization
(p<0.05). The majority of hypoxemic patients (90.9%)
received inhaled steroid treatment (p<0.05)(Table 3).

DISCUSSION

Treatment and hospitalization needs and durations
of patients with bronchiolitis may vary depending on
the severity and complications of the condition. The
severity of the disease is linked to the causative agent,
age, prematurity, and comorbid conditions as well as to
clinical and laboratory findings. These factors can also
be used for prophylaxis and to predict follow-up and
treatment methods. Passive immunization against RSV
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Table 3.Treatment methods and hospitalization needs of the patients about demographic, clinical, and laboratory findings

Demographic, clinical, LI |r'\haled Inhaled steroids Systemm L ol Antibiotherapy Hospitalization
e s S A Lol LT Ly e ) COLD therapy (n=32, .5 556%)  (n=34, 54%)
(n=12, 19%) ! (n=17, 27%) 50.8%) ! !
Prematurity+ o . o e o —_—
(n=11, 17.5%) 3(27.3%) 7 (63.6%) 3(27.3%) 8 (72.7%) 7 (63.6%) 9 (81.8%)
Ty 6 (35.3%) * 13 (76.5%)* 6 (35.3%) 13 (76.5%)* 13 (76.5%)* 14 (82.4%)t
(n=17,27%)
RSB SIATEN 10 (18.9%) 33 (62.3%) * 16 (30.2%)t 26 (49.1%) 27 (51%) 31 (58.5%)
(n=53, 84.1%) 9%, 3% .2%. 1%, () 2%,
Tachypnea o ® 0% 0p)* o) * 9
(n=37, 58.7%) 11 (29.7%)t 33(89.2%) t 15 (40.5%) 29 (78.4%) 26 (70.3%) 31 (83.8%)t
Haidosisl 1(16.7%) 3 (50%) 2 (33.3%) 4(66.7%) 4(66.7%) 6 (100%)*
(n=6, 9.5%) /% () 3%, /% 7% ()
Hypoxemia 1 ® 9 0, 0 0p)* 0%)*
(n=22, 34.9%) 5(22.7%) 20 (90.9%)t 7 (31.8%) 14 (63.6%) 16 (72.7%) 16 (72.7%)
Hypercarbia ¢ o o o o @ R
(n=6, 9.5%) 1(16.7%) 3 (50%) 2(33.3%) 3 (50%) 3 (50%) 5(83.3%)
Radiographic infiltration ** o o o e o n——
(n=40, 63.5%) 11 (27.5%)t 29 (72.5%) 13 (32.5%) 26 (65%) 28 (70%) 29 (72.5%)
*: P<0.05 (Chi-square test), T: P<0.05 (Fisher’s exact test), +: Births before the 38. gestational week. §: Congenital heart diseases, bronchopulmonary dysplasia, and other chronic lung diseases,
malignancy/immunosuppression, central nervous system diseases, gastrointestinal diseases; 1: SpO2 <%95; ¢: Blood gases were measured in 50 patients (79.4%); **: Pulmonary infiltration on
chest X-ray, (which was obtained in 58 (92.1%) patients.

is only considered for some risk groups due to its high
cost (11). It is estimated that there are about 34 million
episodes of RSV bronchiolitis annually, of which 3.4
million require hospitalization (12). In the United States,
the incidence of RSV-related admissions between
1996 and 2006 was 26.0/1,000 for cases < 12 months
of age (48.9/1,000 for < 3 months and 28.4/1,000
for 3-5 months of age) and 1.8/1,000 for cases>12
months of age (13). A total of 66,000 deaths occur
annually secondary to RSV infections, with a significant
proportion of mortalities occurring in infants younger
than 2 years living in developing or underdeveloped
countries (12). For 2004 and 2012, the annual mortality
rates due to RSV bronchiolitis in Spain were reported
as 120 and 69 in 100,000 cases, respectively (14). In
cases of severe infections, the leading risk factors are
congenital heart diseases, congenital pulmonary
malformations, chronic pulmonary disease, and
neuromuscular diseases. Additional risk factors for
hospitalization are age less than 6 months, male
gender, accompanying sibling at home, receiving care
at day-time nurseries, and exposure to cigarette smoke
(9,10,12). Prematurity (<35 gestational weeks), chronic
pulmonary disease, and congenital heart disease
causing hemodynamic instability have been implicated
as the leading causes of morbidity and mortality from
RSV infections (15,16). Neurologic deficits have also
been shown among comorbid conditions that may be
associated with mortality (17). In our series, there were
17 patients with comorbid conditions, with central
nervous system disease being the most frequent (n=>5),
followed by chronic pulmonary disease (n=4) and
congenital heart disease (n=4). There were no cases of
peripheral nerve disorder (e.g. muscular disease).

The hospitalization rate was 54%, with three patients
(4.7%) requiring intensive-care admission. The rates
of cases requiring intensive care have been reported
between 2-8% in the literature (5,6,18). The key element
in the management of acute RSV bronchiolitis is
supportive therapy. Hospitalized patients often require
oxygen therapy in the acute setting of hypoxemia and
intravenous fluid and electrolyte therapy to prevent or
treat dehydration (19). Routine use of bronchodilators
and systemic steroids are not recommended as they are
often not effective (20-22).

Presentation of our cases with RSV infections falls
between December and February. Clinical studies
conducted in countries in the northern hemisphere,
which also includes our country, have reported the
seasonal emergence of RSV infections in the fall-winter
and spring months, usually between October and May
(23,24). Although the cause of this rise in the incidence of
the disease during this period remains uncertain, it may
be partly explained by the keeping of children indoors,
particularly at school, increased hospital presentations,
and increased air pollution (24,25).

Despite unproven efficacy, bronchodilator drugs are
commonly used in the treatment of bronchiolitis,
generally through inhalation, which includes salbutamol
(albuterol), a beta-2 agonist; ipratropium bromide,
an anticholinergic agent; and adrenaline, an alpha-
adrenergic agonist (11,19-22,26). Although these
bronchodilators provide early clinical improvement
through dilation of the bronchial mucosa, their efficacy
is of short duration and has been shown not to reduce
hospital presentations, hospital stay, or disease duration
(11,27). Taking into account their unproven efficacy
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in bronchiolitis, the current recommendation for the
use of these drugs is that they may be continued on
an individual basis provided that positive effects are
observed such as increased oxygen saturation and
decreased respiratory problems (3,11,19,28).In our
cases, salbutamol was used in 77.8% of the patients,
and ipratropium bromide was used in 19%, always in
combination with salbutamol.

Despite their transient efficacy and lack of conclusive
data about their effectiveness, combined use of
multiple bronchodilators may be necessary in cases
with moderate-to-severe clinical conditions. This was
the case in 19% of our cases, particularly in patients with
tachypnea and/or infiltration on chest X-rays, suggesting
the role of these conditions in decreased responsiveness
to treatment, aggravation of the clinical course, and
increased need for hospitalization.

Inhaled or parenteral steroids are commonly used
in patients with bronchoconstriction (11,19,22,26).
Although sufficient evidence is lacking in terms of their
effectiveness on the rate and duration of hospitalization
(22,29,30), they are mainly used for anti-inflammatory
efficacy, especially in cases with underlying asthma/
allergic conditions (22). In RSV bronchiolitis, the rate of
systemic steroid use was reported as 19% (11). Inhaled
(budesonide) and systemic (methylprednisolone)
steroids were administered in 63.5% and 27% of cases,
respectively. Of those younger than 12 months, 62.3%
received inhaled, and 30.2% received systemic steroid
treatment, suggesting that steroids were mainly added
because of suspicion of asthma.

Inhalation of normal saline (0.9% NaCl) can be used in
patients with bronchiolitis to increase mucus clearance
(26), but this treatment option is not mentioned in some
current guidelines and literature reviews (3,28). On
the other hand, despite the lack of recommendations
for routine use, hypertonic saline (3% NaCl) seems
to be widely used in the treatment of bronchiolitis
(26). Hypertonic saline may increase mucus clearance
through the passage of excess water to the mucus layer
(31), but it should be combined with a bronchodilator
agent as it may cause bronchoconstriction (26,32,33).
The guideline on the diagnosis, management, and
prevention of bronchiolitis by the American Academy
of Pediatrics recommends hypertonic saline only for
hospitalized patients, but not for patients receiving
care in the emergency department, as it is effective at
improving symptoms after 24 hours of use (34,35). Thus,
data on the use of hypertonic saline in outpatient and
emergency settings are insufficient and inconclusive
(32,36). Hypertonic saline was used in 12.7% of our cases.

Patients with bronchiolitis often develop fluid loss
due to tachypnea, and accompanying fever also
increases fluid requirement (26,37). In the presence

of inadequate or impaired oral intake, fluid therapy
is recommended through a nasogastric/orogastric
tube. However, parenteral fluid therapy may be more
convenient in moderate-to-severe cases of bronchiolitis
due to marked dyspnea and tachypnea (>60-70/min)
to avoid or prevent aspiration (3,26,38). Intravenous
fluid-electrolyte therapy was administered in 50.8%
of our cases, being more frequent in the presence of
tachypnea, comorbidity, prematurity, and infiltration on
chest X-rays.

The frequency of secondary bacterial infections was
found to be 1.2% in a large series of infants with severe
RSV bronchiolitis (39). In contrast, about 25% of infants
admitted with bronchiolitis were reported to have
infiltration or atelectasis, which was initially considered
to be a bacterial infection (40). There are few studies
supporting the use of antibiotics in patients with
bronchiolitis and its routine use is not recommended
(26,41). Antibiotics may be required in the presence of
suspected bacterial pneumonia, particularly in cases
with infiltration, or for prophylaxis to prevent secondary
bacterial infections (11). More than half of our cases
(55.6%) received antibiotics possibly due to the severity
of the clinical course and prolonged hospitalization due
to comorbidities, hypoxemia, tachypnea, and infiltration
on chest X-rays. Literature reports from several countries
vary considerably concerning antibiotic rates in
hospitalized patients without mechanical ventilation,
34% in New Zealand (42), 45% in the UK (43), and 45%
in the US. A prospective multicenter study from France
even reported an antibiotherapy rate of 53% for cases
receiving ambulatory management (45).

Routine antibiotic use has been recognized in guidelines
as having little benefit. But in one review, roughly half
of the children, both inpatients, and outpatients, are
reported to be commonly prescribed antibiotics (46).

Intravenous magnesium sulfate is used at our center for
bronchiolitis in cases with bronchoconstriction resistant
to other treatments, which was the case in 1.6% of the
patients in the present study. Delivered intramuscularly
or by inhalation, magnesium sulfate acts as a muscle
relaxant through calcium blockage on respiratory
muscles, resulting in bronchodilation. However, it
should be delivered slowly during a 20-minute infusion
as it may be associated with hypotension (47). A
randomized study of 162 previously healthy infants with
bronchiolitis whose ages ranged between 22 days and
17.6 months (median, 3.7 months) found no superiority
of magnesium sulfate (n=78) over placebo (n=82) in
terms of the severity score of bronchiolitis and hospital
stay (48). Of note, current guidelines for the treatment of
bronchiolitis include no recommendation for the use of
magnesium sulfate (3,34).
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Limitations of the Study

Due to the retrospective design of the present study
from a single center, small sample size, inability to access
information about whether patients are vaccinated
with palivizumab for immunoprophylaxis, the lack
of clinical staging of disease severity, and the small
size of patients requiring ventilation treatment, it was
not possible to obtain reliable data for correlations
between the treatment modalities and the severity of
bronchiolitis (mild, moderate, or severe). Instead of the
immunochromatographic assay, which is the preferred
technique at our pediatric emergency department due
to the advantages of lower cost and rapid results, more
sensitive molecular techniques could have been used,
which would have avoided false negatives and allowed
virological diagnoses to be made. Unfortunately, these
methods are not expected to be routinely used in
emergency departments until they are less costly and
provide rapid results.

CONCLUSION

As a symptom, the respiratory rate may help predict the
need for multiple bronchodilators, steroid treatment,
and antibiotic use for the treatment of bronchiolitis, as
well as the need for longer observation/treatment or
hospitalization. The presence of comorbid conditions
and tachypnea seems to play a critical role in determining
treatment needs. In addition, the presence of infiltration
on chest X-rays is also indicative of treatment needs and
hospitalization.
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/ABSTRACT |
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Aim: This study aims to assess the existence of
inflammation in the physiopathology of lateral
epicondylitis (LE) and to evaluate the levels of blood
inflammation parameters.

Material and Method: 72 patients with LE and 50
healthy individuals were included in this retrospective
study. Age, gender, erythrocyte sedimentation rate (ESR),
neutrophil, white blood cell (WBC), C-reactive protein
(CRP), lymphocyte, platelet counts, platelet-lymphocyte
ratio (PLR), neutrophil-lymphocyte ratio (NLR) and
systemic immune-inflammation index (Sll) levels were
scanned retrospectively from the hospital information
system.

Results: While the patient and control groups were
similar in terms of gender, age, CRP, ESR, lymphocyte,
NLR and PLR values (p=0.902, p=0.108, p=0.193, p=0.902,
p=0.523, p=0.140 and p=0.253, respectively), the median
value of neutrophils, mean platelet, mean WBC and
median Sll score parameters were higher in the patient
group (P=0.022,p=0.037,p=0.037, p=0.038, respectively).
A strong correlation was detected between SIl and NLR
and PLR (both p<0.001, r:0.833 and r:0.778, respectively).
The area under the curve (AUC) was calculated as 0.61 for
Sl via the receiver operating characteristics (ROC) curve
analysis, (p=0,038).

Conclusion: The Sl value, which is an indicator of
inflammation, was more elevated in the LE group than in
the healthy group. More study is needed on this subject.

Keywords: Lateral epicondylitis, systemic immune-
inflammation index, neutrophil-lymphocyte ratio,
platelet-lymphocyte ratio, inflammation

Amac: Bu calisma lateral epikondilitin (LE) fizyopatolo-
jisinde inflamasyonun varligini ve kan inflamasyon para-
metrelerinin dizeylerini degerlendirmeyi amaglamaktadir.

Gereg ve Yontem: LE tanili 72 hasta ve 50 tane saglikli bi-
rey bu retrospektif calismaya dahil edildi. Hasta ve kontrol
gruplarinda yas, cinsiyet, eritrosit sedimentasyon hizi (ESH),
notrofil, beyaz kan hicresi (WBC), C-reaktif protein (CRP),
lenfosit, trombosit sayilar, trombosit-lenfosit orani (PLO),
notrofil-lenfosit orani (NLO) ve sistemik immdn-inflamasyon
indeksi (Sil) diizeyleri hastane bilgi sisteminden retrospektif
olarak tarandi.

Bulgular: Hasta ve kontrol grubu cinsiyet, yas, CRP, ESH, len-
fosit, NLO ve PLO degerleri acisindan benzer iken (sirasiyla
p=0,902, p=0,108, p=0,193, p=0,902, p=0,523, p=0,140 ve
p=0,253), notrofil, ortalama trombosit, ortalama WBC ve
ortanca Sl skor parametrelerinin medyan degeri hasta gru-
bunda daha yuksekti (sirasiyla P=0,022, p=0,037, p=0,037 ve
p=0,038). Sil ile NLO ve PLO arasinda glcli bir korelasyon
saptandi (her iki p<0.001, sirasiyla r:0.833 ve r:0.778). Islem
karakteristik (ROC) egrisi analizi ile Sl icin egri altindaki alan
(AUC) 0,61 olarak hesaplandi (p=0,038).

Sonug: Enflamasyonun géstergesi olan Sii degeri LE grubu-
nda saglikl gruba gore daha yiiksekti. Bu konuda daha fazla
calismaya ihtiyag vardr.

Anahtar Kelimeler: Lateral epikondilit, sistemikimmun-en-
flamasyon indeksi, notrofil-lenfosit orani, trombosit-lenfosit
orani, inflamasyon
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Investigating the Presence of Inflammation in Lateral Epicondylitis

INTRODUCTION

Lateral epicondylitis (LE) is an overuse tendinopathy of
the wrist extensor muscles and tendons and pain is often
seen in the lateral epicondyle of the humerus, which is
the attachment site. This pain can radiate to the forearm
(1). In addition, patients often have difficulty grasping
and lifting objects. On physical examination, punctate
tenderness is typically detected around the lateral
epicondyle. In addition, there is an increase in pain with
excessive wrist flexion and resistant elbow extension (2).

Histopathological studies have shown the absence of
inflammatory cells in chronic LE biopsies. It was named
angiofibroblastic hyperplasia because of the abundant
fibroblasts, vascular hyperplasia and collagen in the
biopsy (3). However, Al-Dhafer et al. compared patients’
extensor carpi radialis brevis tendons with those of the
healthy controls in their study published in 2021. They
showed that expression levels of glutamate receptors,
neuropeptides and inflammatory mediators were
significantly increased, as well as macrophage in the
LE group. These findings imply that inflammation has a
function in the physiopathology of chronic LE (4).

Since two conflicting studies have been conducted
to research the existence of inflammation in the
pathogenesis of epicondylitis or tendinopathy (5, 6),
conducting studies on this situation can contribute
to the literature. Therefore, this study aims to reveal
whether low-level systemic inflammation is effective
in the etiopathogenesis of LE and the relationship
between hematological parameters such as erythrocyte
sedimentation rate (ESR), C-reactive protein (CRP),
neutrophil-lymphocyte ratio (NLR), platelet-lymphocyte
ratio (PLR) and systemic immune-inflammation index
(SII), which are markers in inflammatory conditions.

MATERIAL AND METHOD

Patients between the ages of 18-65 who were diagnosed
with LE and admitted to the outpatient clinic between
2018 and 2022 were accepted to the current study. The
data of LE patients were scanned retrospectively from
the hospital automation system. Exclusion criteria of
the study were the presence of malignancy, infection,
pregnancy, metabolic disease, inflammatory rheumatic
disease, fracture in the upper extremity, neuropathy,
radiculopathy, arthropathy and injection or physical
therapy for lateral epicondylitis. The control group
consisted of people who applied to the outpatient clinic
between 2018 and 2022, whose hemogram, ESR and CRP
tests were requested due to iron deficiency and vitamin
deficiencies or acute muscle pain and whose results
were within normal limits. The control group was formed
to be similar in age and gender to the patient group.
Blood parameters were collected retrospectively from

the hospital automation system (FONET) by scanning
patient files. The NLR value was calculated by the ratio
of the neutrophil count to the lymphocyte count, while
the PLR value was calculated by the ratio of the platelet
count to the lymphocyte count. Sl was calculated by
multiplying the platelet count by the neutrophil count
and dividing by the lymphocyte count (7).

Age, gender, white blood cell (WBC), neutrophil,
lymphocyte, platelet counts, NLR, PLR, SllI, ESR and CRP
values were compared between these two groups.

Statistical analysis

Conformity of continuous data to normality assumption
was assessed according to the Kolmogrov Smirnov
Test and coefficient of variation. Normally distributed
continuous data and non-normally distributed continuous
data were defined as meanzstandard deviation and
median (minimum-maximum), respectively. Categorical
data were given as frequency and percentage. If the
assumption of normality was satisfied, the Independent
Sample t-test was used to assess the statistical difference
between groups for continuous variables; If not, the
Mann Whitney-U Test was preferred. Statistical difference
between groups for categorical variables was determined
by Pearson Chi-Square Test. The relationship between
numerical variables was evaluated with Spearman
correlation analysis. ROC analysis was performed to assess
the sensitivity and specificity of Sll. All statistical analyzes
were performed with SPSS 22 program. A p-value below
0.05 was approved as significant.

RESULTS

The patient and control groups were statistically similar
in terms of gender, age, ESR, CRP, lymphocyte, NLR
and PLR values (p=0.902, p=0.108, p=0.902, p=0.193,
p=0.523, p=0.140 and p=0.253, respectively).

The median value of neutrophils, mean platelet, mean
WBC and median SlI score in the LE group were more
elevated than the control group (p=0.022, p=0.037,
p=0.037 and p=0.038, respectively).

A very weak positive correlation was determined
between ESR and CRP (r:0.208, p=0.022). A moderate
positive correlation was determined between NLR and
PLR (r:0.546, p<0.001). A high level of positive correlation
was found between Sll score and NLR and PLR (both
p<0.001, r:0.833, :0.778, respectively).

The ideal Sl cut-off value was determined as 458.50 by
ROC analysis. The area under the ROC curve was 0.611.
Confidence intervals for this area were determined as
0.508 and 0.713. Taking this point as the optimal cut-off
point, the sensitivity was 0.556 and the specificity was
0.440. The obtained area was considered statistically
significant (p=0.038) (Figure 1) (Table 3).
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Table 1. Comparison of demographic and laboratory parameters
of the patient and control groups

. Patient Group  Control Group
Variables (n=72) (n=50) P
Gender 0,902*
Male (n/%) 44 (61,1) 30 (60,0)
Female (n/%) 28 (38,9) 20 (40,0)
Age (Mean£SD) 47,88+9,12 50,66%9,54 0,108**
ESR (Median (min- 9,0(30-300)  10,0(2,0-30,0) 0,902
max))
CRP (Median (min- 5 1> 029-10,0)  1,86(0,15-6,11) 0,193%*
max))
Notrofil (Median 4,40 (2,30-7,00) 3,63 (1,92-7,22) 0,022%**
(min-max))
Lenfosit (Mean%SD) 2,32+0,66 2,25+0,58 0,523**
Platelet (Mean%SD) 275,79+67,50 251,44+54,87  0,037**
WBC (Mean+SD) 7,41+1,53 6,81+1,57 0,037**
NLR (Median (min- 1,91 1,67 0.140%%
max)) (0,74-5,16) (0,86-3,48) !
PLR (Median (min- 126,08 117,16 0.253%%
max)) (41,25-266,43) (62,75-364,71) !
Sl (Median (min- 473,53 422,90 0,038%+*
max)) (144,38-1628,33) (212,61-1086,28) '
n: Number, CRP: C-reactive protein, WBC: White blood cell, NLR: Neutrophil-lymphocyte ratio,
SlI:Systemic immune inflammation index, PLR: Platelet-lymphocyte ratio, ESR: Erythrocyte
sedimentation rate, *Pearson Chi-Square Test, **Independent Sample T-Test, **Mann
Whitney -U Test

Table 2. Correlation analysis of laboratory parameters

ESR CRP NLR PLR Sl
ESR r 1,000 0,208 0,023 0,075 0,097
p* . 0,022** 0,797 0,412 0,288
CRP 0,208 1,000 -0,017 -0,014 0,146
p*  0,022** . 0,850 0,882 0,109
NLR r 0,023 -0,017 1,000 0,546 0,833
p* 0,797 0,850 . <0,001**  <0,001**
PLR r 0,075 -0,014 0,546 1,000 0,778
p* 0,412 0,882 <0,007** <0,001**
s r 0,097 0,146 0,833 0,778 1,000
p* 0,288 0,109 <0,001**  <0,001**

r: Spearman correlation coefficient, *Spearman correlation analysis (<0.25 very weak
relation; 0.26-0.49 weak relation; 0.50-0.69 medium relation; 0.70-0.89 high relation; 0 .90-
1.0 very high correlation) **p<0.05
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Figure 1. ROC analysis of Sl score in patients with lateral epicondylitis

Table 3. ROC analysis of SIl score in patients with lateral

epicondylitis

Sl
AUC 0,611
95 % Cl 0,508-0,713
Sencitivity % %55,6
Specificity % %44,0
P 0,038
Cut-off 458,50
AUC: Area Under The Curve

DISCUSSION

In this study, ESR, CRP, lymphocyte, NLR and PLR values
were similar between the LE group and the healthy
control group. When the groups were compared in
terms of median neutrophil value, mean platelet, mean
WBC and median SlI score, higher values were found in
the patient group. A high level of positive correlation
was observed between Sl score and PLR and NLR.
According to the results of our study, it may be thought
that inflammation plays a role in the pathogenesis of LE.

ESR and CRP are the most frequently used laboratory
parameters in clinical practice as indicators of
inflammation. In addition, PLR and NLR have been used
as a marker of inflammation in diverse diseases in recent
years (5). Another new marker of inflammation is the
SII (7). SIl has been shown in many studies to be a good
indicator of inflammation and disease activity (8-11).

In a meta-analysis published in 2018, PLR and NLR
values were shown to be more elevated in individuals
with rheumatoid arthritis (RA) compared to healthy
people (12). Wu et al. found that the SlI level was higher
in ankylosing spondylitis (AS) patients than in healthy
individuals in their study published in 2021. They found
that the active AS group had higher SlI levels than the
remission AS group (9). Li et al showed that PLR, NLR and
lymphocyte to monocyte ratio (LMR) are good indicators
of RA disease activity in their study published in 2021
(13).

In addition to rheumatic diseases, PLR and NLR
values have been studied as inflammation markers in
diseases such as cardiovascular disease, malignancy,
cerebrovascular diseases, kidney diseases, diabetes
mellitus, hypertension and ulcerative colitis. High PLR
and NLR values have been related to poor prognosis in
various studies (5).

The relationship between blood inflammation
parameters and musculoskeletal system diseases has
been evaluated in various studies (6, 14, 15). Cai et al.
found that NLR values were more elevated in patients
with OA than in healthy individuals. They suggested
that NLR level is associated with disease progression
and is an independent risk factor (14). Tasoglu et al.
evaluated the blood parameters of patients with knee
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OA and they showed that the severe OA group had
higher mean NLR levels than the mild-to-moderate
OA group (16). Blylkavci et al. found that blood NLR
levels were associated with radiographic staging
(Kellgren-Lawrence) of knee OA in their study published
in 2018. They detected higher NLR levels in patients
with advanced knee OA compared to individuals with
mild to moderate knee OA (17). Low-grade systemic
inflammation is one of the theories proposed in the
etiopathogenesis of OA (18) and the above studies
support this idea.

In a study published in 2021, it was shown that mean ESR
levels were more elevated in patients with fibromyalgia
syndrome (FMS) compared to healthy people and PLR
and NLR values were alike between both groups (19).
Akturk et al. found that NLR levels were more elevated in
FMS patients than in healthy individuals and suggested
that NLR could be used as an inflammatory marker in the
diagnosis of FMS (15). ilgiin et al. found that NLR values
were similar between FMS and healthy control groups,
while PLR values were more elevated in FMS patients
(20). Al-Nimer et al. found PLR and NLR levels to be more
elevated in patients with FMS than in healthy people
and they found a relationship between these rates and
the severity of FMS disease (21). Studies on the use of
inflammation-related blood parameters in the diagnosis
of FMS contradict each other.

A study published in 2022 found evidence that the
NLR value is an important indicator of tendinopathy
(elbow, rotator cuff, hamstring, patellar and achilles)
(6). However, Karakoyun et al. did not find a significant
difference between epicondylitis patients and healthy
people in terms of PLR, NLR and other blood parameters
in their study published in 2020. They stated that using
these parameters to demonstrate the existence of
inflammation in the physiopathology of epicondylitis
is not significant and there is no relationship between
epicondylitis severity and these rates (5). Neither of these
studies included the level of Sll in the assessment. In
the present study, PLR and NLR values were statistically
similar between the LE group and the healthy control
group whereas Sll value was higher in the LE group.
This could mean that inflammation contributes to the
pathogenesis of the disease.

In previous studies, recurrent microtraumas and related
degenerative changes (angiofibroblastic hyperplasia)
rather than inflammation were accepted in the
pathophysiology of lateral epicondylitis (4).

Since no neutrophils were detected as a result of
histopathological evaluation in previous studies, it
was thought that inflammation was not effective in
the etiopathogenesis of tendinopathy and the term
tendinosis was preferred instead of tendinitis (22).
However, neutrophils are detected in the first two

days of inflammation. Then the process continues with
macrophages, platelets, cytokines and growth factors (6,
23).

Al-Dhafer et al. evaluated the extensor carpi radialis
brevis muscle tendon of the patients with chronic
LE histopathologically and found an increase in
inflammatory cytokine levels and macrophage count
compared to the healthy group. Macrophages may
have modulating effects on pain, tissue remodeling and
healing in chronic tendinopathies (4).

The present study is the first in the literature to evaluate
the level of Sl in patients with LE. Ustiindag et al.
suggested that a significant increase in Sll and PLR levels
may be related to subclinical low-grade inflammation
(24). In the current study, the Sll value was more elevated
in the LE group compared to the control group. In
addition, as a result of the ROC analysis, it was found that
Sl could be a significant indicator in predicting lateral
epicondylitis. The low sensitivity and specificity rates of
the present study may be due to the small number of
patients. The findings of the present study will contribute
to the literature, but more comprehensive studies with a
large patient cohort are needed to confirm these results.

The retrospective character of the study and the small
study groups are the limitations of the present study.

CONCLUSION

Sl value which is an indicator of inflammation was more
elevated in the LE group than in the control group.
Although this could mean that inflammation contributes
to the pathogenesis of the disease, studies with more
participants and including histopathological evaluation
are needed to understand the presence of inflammation
in the pathophysiology of LE.
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/ABSTRACT |

Girig: Akciger kanseri, tim diinyada kansere bagli 6limlerin 6nde
gelen nedeni olmaya devam etmektedir. Adenokarsinom, kuicuk
hicreli disi akciger kanserinin en yaygin alt tipidir. Lepidik patern,
alveoler yiizey boyunca blylme gosteren akciger adenokarsinom
subtipidir. Receptor for Advanced Glycation End-products (RAGE),
immdinoglobulin gen sliper ailesine ait transmembran bir resdptordir
ve pulmoner AT-| epitel hiicrelerinden eksprese edilir. Yiiksek diizeyde
RAGE ekspresyonu, birincil olarak pro-oksidatif ve pro-inflamatuar
mekanizmalar yoluyla bircok pulmoner hastaligin patogenezinde
yer alir. Bu calismada basta lepidik patern adenokarsinomlar olmak
lizere akciger adenokarsinomlarinda Anti-Rage immiinohistokimyasal
belirtecinin boyanma paterninin arastirilmasi amaclanmistir.

Gerec ve Yontem: Calismaya, Selcuk Universitesi Tibbi Patoloji Anabilim
Dali arsivinden, 2009-2022 yillari arasinda akcigerde lepidik patern
dominant adenokarsinomu tanisi alan toplam 32 hasta dahil edilmistir.
immiinohistokimyasal Anti-rage boyama ile Adenokarsinom alani ile
komsu normal akciger dokusunun boyanma paterni karsilastiriimistir.

Bulgular: Tim hastalarda imminohistokimyasal Anti-Rage antikoru
ile timor cevresi normal alveol yapilarinda kuvvetli membranéz
boyanmalar izlenir iken, adenokarsinom alanlarinda lepidik patern ve
eslik eden diger tim paternlerde belirgin boyanma kaybi ya da zayif
fokal boyanma izlenmistir. Bunun ile birlikte akciger kanseri evresi ve
prognozunu etkileyen timor boyutu, plevra invazyonu ve timorin
hava bosluklari icerisinde yayiiminin degerlendirmesinde Anti-rage
immdinhistokimyasal belirtecinin kullanilabilirligi ortaya konmustur.

Sonug: Anti-Rage antikoru, akciger adenokarsinom tanisinda ve
prognostik faktorlerin tanimlanmasinda yardimci yontem olarak
kullanilabilir. Bunun ile birlikte fibrozis veya inflamasyon sonrasi olusan
reaktif degisikliklerde Anti-Rage immiinohistokimyasal boyamanin
roltinlin genis olgu calismalari ile gosterilmesi faydali olabilir.

Anahtar Kelimeler: Akciger, Adenokarsinom, immiinohistokimya, RAGE

Introduction: Lung cancer remains the leading cause of cancer-related
death worldwide. Adenocarcinoma is the most common subtype of
non-small cell lung cancer. The lepidic pattern is the subtype of lung
adenocarcinoma growing along the alveolar surface. The receptor
for advanced glycation end products (RAGE) is a transmembrane
receptor in the immunoglobulin gene superfamily and is expressed in
pulmonary AT-l epithelial cells. High-level expression of RAGE is involved
in the pathogenesis of many pulmonary diseases, primarily through pro-
oxidative and pro-inflammatory mechanisms. In this study, it was aimed
to investigate the staining pattern of Anti-Rage immunohistochemical
marker in lung adenocarcinomas, especially in lepidic pattern
adenocarcinomas.

Material and Method: A total of 32 patients diagnosed with lepidic
pattern dominant adenocarcinoma of the lung between 2009 and
2022 from the archives of the Selcuk University Department of Medical
Pathology were included in the study. The staining pattern of the
adenocarcinoma area and adjacent normal lung tissue was compared
with immunohistochemical Anti-rage staining.

Results: While strong membranous staining was observed in normal
alveolar structures around the tumor with immunohistochemical Anti-
Rage antibody in all patients, significant loss of staining was observed
in all patterns in adenocarcinoma areas. In addition, the effectiveness of
the Anti-Rage immunohistochemical marker has been demonstrated in
the evaluation of tumor size, pleural invasion, and spread of the tumor
within the air spaces, which affect the stage and prognosis of lung
cancer.

Conclusion: Anti-Rage antibodies can be used as an auxiliary method
in the diagnosis of lung adenocarcinoma and the identification of
prognostic factors. However, it may be useful to demonstrate the role of
Anti-Rage immunohistochemical staining in reactive changes after fibrosis
or inflammation with large case studies.
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Akciger kanseri, diinya capinda kansere bagl olimle-
rin en yaygin nedenidir. Hemen tiim akciger kanserleri
karsinom olup baskin histolojik tipler adenokarsinom,
skuamoz hiicreli karsinom, kiictik hiicreli akciger karsi-
nom ve buylk hicreli karsinomdur. Akciger adenokarsi-
nomunda histomorfolojik olarak lepidik, asiner, papiller,
mikropapiller ve solid subtip olmak (izere bes patern
tanimlanmistir. Bu subtipler timor icerisinde piir halde
bulunabildikleri gibi cogunlukla birden fazla subtip ayni
anda tlimor icerisinde kompleks halde gorilebilmekte-
dir. Tumor dokusu igerisinde en az %5 alanda gorilen
subtiplerin, semikantitatif olarak taniya yazilmasi 6neril-
mistir. En yaygin gorilen subtip ise “predominant” subtip
olarak tanida belirtilir. Lepidik patern alveoler yiizey bo-
yunca biyime gosteren subtiptir. Yapilan calismalarda,
lepidik baskin adenokarsinom, adenokarsinom in situ ve
minimal invaziv adenokarsinom icin olumlu prognostik
iliskiden, bunun yani sira baskin mikropapiller ve solid
alt tipler icin kotu prognostik iliskiden bahsedilmektedir
(1.

Receptor for Advanced Glycation End-products (RAGE),
immiinoglobulin gen siper ailesine ait transmembran
bir resoptordir (2). RAGE, pulmoner AT-l epitel hiicrele-
rinin bazolateral membraninda eksprese edilir ve tim
pulmoner alveoler epitel hticrelerinin yaklasik %95'ini
olugturur (3). Yiiksek diizeyde RAGE ekspresyonu, birin-
cil olarak pro-oksidatif ve pro-inflamatuar mekanizma-
lar yoluyla bircok pulmoner hastaliin patogenezinde
yer alir ve akciger hasarinin potansiyel bir biyobelirteci
olarak kabul edilir (4,5). RAGE’ nin karsinogenezdeki roli
belirsizligini korumaktadir. Bunun ile birlikte RAGE'nin
P53 bagimli P21 gen ekspresyonunu arttirdigi yoniinde
yapilmis ¢alismalar mevcuttur (6).

Bu calismada basta lepidik patern adenokarsinomlar
olmak Uzere akciger adenokarsinomlarinda Anti-Rage
immiinohistokimyasal belirtecinin boyanma paterninin
arastirilmasi amaclanmistir.

GEREC VE YONTEM

Hasta Se¢imi

Selcuk Universitesi Tip Fakiiltesi Hastanesi Tibbi Patoloji
laboratuvarina 2009-2022 yillan arasinda gelen akciger
kama rezeksiyon ve lobektomi materyallerine ait biyop-
si orneklerinden lepidik patern baskin adenokarsinom
tanisi alan 32 hasta calismaya dahil edilmistir. Bunun ile

birlikte timorler icerisinde lepidik disi patern mevcut ise
ayrica degerlendirilmistir. Calismaya alinan 32 olguya ait
H&E ile boyali kesitler Tibbi Patoloji Anabilim Dali arsi-
vinden cikartilmis ve tekrar incelenmistir. Normal doku
ile kanser dokusu karsilastirmasinin yapilabilmesi icin
timor etrafi normal akciger dokusu iceren lamlar secil-
mistir. Lepidik patern icermeyen adenokarsinom olgulari
ile igne veya tru-cut biyopsi gibi timorin bir kismini ice-
ren biyopsiye ait materyaller calismaya dahil edilmemis-
tir. Bu calisma, 31.01.2023 tarihinde 2023/67 sayili Karar
ile Selcuk Universitesi Tip Fakiiltesi Etik Kurul tarafindan
onaylanmistir.

immiinohistokimya

immunohistokimyasal boyama icin formalin fiksasyonu
sonrasi parafine gémili bloklardan, lizinli lamlara 4 mik-
ron kalinhginda kesitler alinmistir. Hazirlanan kesitlere
Anti-Rage (Dako, lhc-human, 100ug) antikorlar kullana-
rak Dako otomatik boyama cihazinda standart boyama
prosedirl uygulanmistir. Hiicrelerde izlenen kahverengi
kuvvetli, sitoplazmik ve komplet membran6z boyanma
pozitif olarak kabul edilmistir. Kahverengi boyanmayan
veya soluk ve inkomplet boyanmalar negatif boyanma
olarak kabul edilmistir.

BULGULAR

Calismaya 32 hasta dahil edilmistir. Hastalarin %50’si
kadin, %50’si erkektir. Hastalarin ortalama yasi 65'tir.
Hastalarin 16’sinda (%50) plevra invazyonu mevcut
olup, 16'sinda (%50) plevra invazyonu goérilmemis-
tir. Adenokarsinom olgularinin tamaminda lepidik
patern mevcuttur. Lepidik patern disinda ayrica has-
talarin 21'inde (%66) asiner patern, 5'inde (%16) pa-
piller patern, 5'inde (%16) mikropapiller patern ve 5
‘inde (%16) solid patern izlenmistir. Tim hastalarda
immiinohistokimyasal Anti-Rage belirteci ile timor
cevresi normal alveol yapilarinda kuvvetli membran6z
boyanmalar izlenirken, adenokarsinom alanlarinda
tim paternlerde belirgin boyanma kaybi izlenmistir
(Resim 1,2). Boyanma kaybi tim paternlerde ylizde
90'nin Uzerindedir. Bunun ile birlikte lepidik paternde
25 (%78) olguda (Resim 1B), asiner paternde 3 (%14)
olguda, mikropapiller paternde 3 (%60) olguda ve pa-
piller paternde 2 (%40) olguda genellikle timor peri-
ferinde olmak Uizere timor icerisinde seyrek, soluk ve
inkomplet boyanmalar izlenmistir. Solid patern ade-
nokarsinom alanlarinda Anti-Rage ile tamamen bo-
yanma kaybi izlenmistir (Tablo 1).

Tablo 1. Akciger adenokarsinomu histolojik paternlerinde Anti-Rage antikoru ile boyanma farkliliklari

Lepidik Asiner Papiller Mikropapiller Solid Normal akciger
patern (n, %) patern(n, %) patern(n,%) patern(n,%) patern(n,%) parankimi(n, %)
Anti-Rage ile diffiiz kuvvetli boyanma 0, %0 0, %0 0, %0 0, %0 0, %0 32, %100
Anti-Rage antikoru ile tam boyanma kaybi 7, %22 18, %86 3, %60 2, %40 5, %100 0, %0
Anti-Rage ile fokal zayif boyanma 25, %78 3,%14 2, %40 3, %60 0, %0 0, %0
Hasta sayisi 32 21 5 5 5 32
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Resim 1. A. Resmin sol tarafinda lepidik patern adenokarsinom alani,
sag tarafinda normal alveoler yapilar goriilmektedir (H&E, 100x). B.
immiinohistokimyasal Anti-Rage ile resmin sol tarafinda belirgin kayip
izlenirken, resmin sag tarafinda normal alveoler yaoilarda kuvvetli
ve diffliz boyanma gorilmektedir. Tumor icerisinde 6zellikle normal
akciger dokusuna yakin alanlarda fokal ve kesintili boyanmalar
gorilmektedir (ok)(IHK, 100x).
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Resim 2. A. Lepidik patern adenokarsinom (H&E, 100x). B. Asiner
patern adenokarsinom (H&E, 100x). C. Papiller patern adenokarsinom
(H&E, 100x). D. Mikropapiller patern adenokarsinom (H&E, 100x).
E. Solid patern adenokarsinom (H&E, 100x). F. Lepidik patern
adenokarsinomda Anti-Rage ile boyanma kaybi (IHK,100x). G. Asiner
patern adenokarsinomda Anti-Rage ile boyanma kaybi. H. Papiller
patern adenokarsinomda Anti-Rage ile boyanma kaybi (IHK,100x). I.
Mikropapiller patern adenokarsinomda Anti-Rage ile boyanma kaybi
(IHK,100x). J. Solid patern adenokarsinomda Anti-Rage ile boyanma
kaybi (IHK,100x).

TARTISMA

RAGE, ilk olarak 1993 yilinda Schmidt ve ark. tarafindan
kesfedilmis ve RAGE’ nin, AT-1 epitel hiicreleri disinda en-
dotel hiicrelerinde, diiz kas hiicrelerinde, kardiyomyosit-
lerde ve makrofajlarda eksprese oldugu gosterilmistir (7).

Bir dizi arastirma, kuglk hcreli disi akciger karsinomu
dokusunda RAGE ekspresyonunun degistigini bildirmistir
(8,9,10). Birkag calisma, RAGE'nin akciger dokularini timér
duyarlihgindan korudugunu ileri surerek, RAGE supres-

yonunun kuictik hucreli disi akciger karsinomu gelisimini
kolaylastirdig hipotezini ortaya koymaktadir (11,12). Bazi
calismalarda ise, RAGE'nin sadece akciger kanserlerinin
degil, ayni zamanda meme, prostat, melanom ve pankre-
as dahil olmak tizere diger bir¢ok kanserin patofizyolojisi-
ne katkida bulundugunu bildirilmektedir (13).

Akciger karsinomlarinin Hematoksilen-Eozin (H&E) rutin
boyamalar ile taninmasi bir¢ok patolog icin zor degildir.
Ancak lepidik patern akciger adenokarsinomu alveoler
ylzey boyunca bulylme gosterdigi icin 6zellikle kiicik
boyutlardaki timdrlerde tani zorluguna neden olabilir
(14). Bu nedenle calismamizda da 6zellikle lepidik patern
iceren olgular 6n plana ¢ikmaktadir. Anti-Rage ile yapti-
gimiz immunohistokimyasal boyama sonrasi adenokar-
sinom olgularinda lepidik patern dahil olmak {izere tim
paternlerde boyanma kaybi izlenirken, cevre normal
akciger alveoler yapilarinda diffiz kuvvetli boyanmalar
gorilmustir. Anti-Rage immiinohistokimyasal belirteci-
nin adenokarsinom ve nonneoplastik epitel ayriminda
onemli rol aldigi calismamizla ortaya ¢ikmaktadir.

Akciger kanserlerinin evrelendirilmesinde timor boyutu
onemli bir faktori teskil etmektedir (15). TUmorin evre-
sini degistirebileceginden timor boyutunun en dogru
sekilde verilmesi gerekmektedir. Timor etrafi fibrotik ve
atalektazik degisiklikler makroskopik olarak timor bo-
yutu degerlendirmede yaniltici olabilmekte, bu neden-
le timor boyutu belirlenmesinde mikroskobik 6l¢lim
ile korelasyon gerekmektedir. Mikroskobik olarak H&E
boyalarda o6zellikle lepidik patern adenokarsinomlarda
timor boyutunun hesaplanmasi zor olabilir. Bu gibi ol-
gularda immunohistokimyasal Anti-Rage antikorunun
kullanimi oldukca fayda saglamaktadir. Resim 3'de go-
raldigi gibi timor ve normal akciger parankim sinirinin
histomorfolojik olarak degerlendirme zorlugu olan olgu-
larda imminohistokimyasal Anti-Rage kullanimi deger-
lendirme kolayligi saglayabilir. Bunun yaninda, H&E ile
gozden kacabilen kicuk timoér odaklarinin tespitinde
Anti-Rage antikoru yardimci yontem olarak kullanilabilir.

¢

Resim 3. A. inflamasyonun eslik ettigi ve timér sinirlarinin net olarak
secilemedigi lepidik patern adenokarsinom alani (H&E, 50x). B. Anti-
Rage antikoru ile timor sinirlari net olarak secilebilmektedir (IHK,50x).
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Akciger kanserlerinin evrelendirilmesinde bir diger
onemli parametre plevral invazyondur. Visseral plevral
invazyon (VPI), genellikle kiiclik hiicreli disi akciger kan-
serinde (KHDAK) kotl bir prognostik faktor olarak kabul
edilir. VPI, kanser hiicrelerinin visseral plevranin elastik
tabakasinin 6tesine penetrasyonu olarak tanimlanir (16).
Bu nedenle visseral plevral invazyonun sadece visseral
plevral ylizeye uzanan timoérlerde degil, ayni zaman-
da visseral plevranin elastik tabakasinin otesine gecen
timorlerde de mevcut oldugu distnitlmelidir. Plevral
invazyon Hammar kalsifikasyonuna (17) gore su sekilde
siniflandirilir: PLO, elastik tabakasinin otesinde plevral
tutulumu olmayan timor; PL1, visseral plevranin elastik
tabakasinin 6tesine yayilan ancak plevral ylizeyde aciga
¢ikmayan timor; PL2, plevral yiizeyi istila eden timor ve
PL3, pariyetal plevrayi invaze eden tiimor. PLO, VPI olarak
siniflandiriimazken, PL3, pariyetal plevra invazyonu ile
iliskili olarak g6giis duvari invazyonu olarak siniflandirilir.
Ayn ayri siniflandiriimasina ragmen, PL1 ve PL2'nin her
ikisi de TNM evreleme sisteminde VPI olarak yorumlanir
(15,16,18). PLO ve PL1 asamasinda H&E boyali camlarda
elastik tabakayi degerlendirmek kolay olmayabilmekte-
dir. Bu durumda otorler elastin tabakayi géstermek icin
histokimyasal elastin boyalari kullanmayi tavsiye etmis-
lerdir (18). Ancak, histokimyasal elastin boyalari da elas-
tin tabakayi degerlendirme de her zaman yardimai ola-
mayabilmektedir. Histokimyasal elastin boyanin kalitesi,
uygulanma sekli veya doku icerisindeki elastik tabakanin
kalinligi degerlendirmeyi etkileyecek faktorler arasinda
sayllabilir. Bu gibi durumlarda Anti-Rage antikorunun uy-
gulanmasi 6zellikle invazyonun olmadigini kanitlamak
icin yardimci olabilir. Plevraya yakin yerlesimli timorler-
de, plevra ile timor arasinda kalan alveoler yapilar H&E
boyalari ile gorilemeyebilmektedir. Anti-Rage antikoru
ile timor Gzerinde alveol yapinin gosterilmesi timorin
plevral elastik tabakadan uzak oldugunun kaniti olarak
kullanilabilir. Anti-Rage ile alveolar yapilarin gériilmeme-
si sonrasi VPI'yi degerlendirmek icin ek tetkikler yapila-
bilir. Anti-Rage ile alveol yapinin gériilmemesi invazyon
olup olmadigini gostermez ancak anti-Rage ile timor
Uzeri alveol yapinin gosterilmesi VPI olmadigini kanitlar
(Resim 4).

invazyon kriterleri icerisinde yer alan, timériin hava
bosluklari icinde yayilimi (STAS), ana timorin sinirinin
otesindeki normal akciger parankiminde hava bosluk-
lar icindeki timor hicreleri olarak tanimlanir. Bir dizi
bagimsiz calisma, STAS'In rezeke edilmis akciger adeno-
karsinomunda ve arastirilan tim major histolojik akciger
kanseri tirlerinde daha kot klinik sonucun bir goster-
gesi oldugunu gostermistir. Ek olarak, STAS'li hastalarda,
sinirl rezeksiyon lobektomiden daha yiiksek niiks riskine
muhtemel katkida bulundugu dustintilmektedir. STAS'In
evrelemede yeri yoktur ancak prognoz ve niiks agisindan
onemli bir yerde bulunmaktadir (1). H&E ile boyanan
camlarda o6zellikle kiicik boyutlardaki hava boslukla-
ri icerisindeki timor odaklari gozden kagabilmektedir.

Ana timor digi alanlarda Anti-rage ile boyanan normal
akciger parankimi icerisinde Anti-rage ile boyanmayan
timor odaklarinin tespiti STAS'In taninmasinda yardimici
olabilir (Resim 5).

e

Resim 4. A. Visseral plevral duvara yakin yerlesimli lepidik patern
adenokarsinom (H&E, 100x). B. Resim A'ya ait alana uygulanan Anti-
Rage antikoru ile tamamen boyanma kaybi gorilmektedir. Bu hali ile
hastada visseral plevral invazyon stphesi mevcuttur (IHK,100x). C.
Visseral plevral duvara yakin yerlesimli lepidik patern adenokarsinom
(H&E, 100x). D. Resim C' ye ait alana uygulanan Anti-Rage antikoru
ile Ustte timor alaninda boyanma kaybi izlenirken, plevranin hemen
altinda kuvvetli kesintisiz alveoler boyanma gorilmektedir (ok)
(IHK,100x). Bu hali ile hastada plevral invazyon siphesi mevcut degildir.
E. Visseral plevra ve normal akciger alveoler yapilar (H&E, 100x). F.
Anti-Rage antikoru ile alveoler yapilarda kuvvetli diffiz boyanma
gorilmektedir (IHK,100x).
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Resim 5. A. Alveoler hava bosluklari icerisinde yayilim gosteren timor
dokusu (ok) (H&E, 200x). B. Anti-Rage antikoru ile kuvvetli boyanan

alveoler yapllar icerisinde Anti-Rage ile boyanmayan timor dokusu
(ok) (IHK, 200x).

Calismamiz rezeksiyon materyallerinden yapilmistir. Ta-
mor alanlarinda Anti-Rage belirteci ile belirgin boyan-
ma kayiplari izlenmistir. Ancak o6zellikle timoér-normal
parankim gecis alanlarinda ve nadiren timor merkez-
lerinde fokal, zayif ve kesintili boyanmalar goralmustdr.
Ozellikle fiksasyonun iyi olmadigi olgularda boyanma
degisiklikleri tani zorluguna neden olabilir. Bu gibi olgu-
larda mutlaka internal kontroller ile degerlendirme ya-
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pilmalidir. Anti-rage ile normal alveoler yapilarda boyan-
malar izlenmesine ragmen brong epitelinde boyanma
gorilmemektedir. Bu gibi olgularda Anti-Rage antikoru-
nu H&E boyali lamlar ile korele degerlendirilmesi gerek-
mektedir. Calismada bazi olgularda akciger dokusunda
atelektazik degisiklikler izlenmis olup bu alanlarda An-
ti-rage ile kuvvetli boyanma izlenmistir. Bununla birlikte
genis olgu calismalari ile atelektazik, fibrotik veya infla-
matuar degisiklikler gibi alanlarda veya kii¢lik biyopsi
orneklerinde Anti-Rage immunohistokimyasal boyanma
paternin timor ile normal doku ayriminda etkili olup ol-
madiginin arastirilmasi faydali olacaktir.

SONUC

Calismamizda imminohistokimyasal olarak Anti-Ra-
ge antikoru ile akciger normal parankiminde kuvvetli
boyanmalar izlenirken, adenokarsinom alanlarinda an-
lamli kayiplar izlenmistir. Bu boyanma farkhhgi ile ade-
nokarsinom ve normal akciger parankim ayrimi kolay-
likla yapilabilmektedir. Ayrica, akciger kanseri evresi ve
prognozunu etkileyen tiimér boyutu, plevra invazyonu
ve timorin hava bosluklari icerisinde yayiliminin deger-
lendirmesinde Anti-rage immunhistokimyasal belirteci
yardimci teknik olarak kullanilabilir.
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Morphological Analysis of Foramen Ovale and Foramen Lacerum
in terms of Percutaneous and Endoscopic Endonasal Approaches

Foramen Ovale ve Foramen Lacerum’un Perkutan6z ve Endoskopik
Endonasal Yaklasimlar acisindan Morfolojik Analizi

Berin Tugtag Demir

Ankara Medipol University Faculty of Medicine, Departmant of Anatomy Ankara, Tirkiye

/ABSTRACT |

0z

Aim: It is clinically extremely important to determine the
surrounding structures and variations of the foramen
ovale, the region where mandibular nerve blockade
is performed during percutaneous and endoscopic
endonasal procedures. Therefore, this study was
conducted to guide clinicians in determining and
choosing the surgical method to be applied, especially
percutaneous and endoscopic endonasal approaches,
by investigating the relationship between foramen
ovale, foramen lacerum and pterygoid processes on
morphological basis.

Material and Method: The study was conducted with
56 skulls (right and left, 112 in total). In the lower view
of the skull base, the horizontal relationship between
the foramen ovale/foramen lacerum and the posterior
border of the base of the lateral pterygoid processes was
taken into account. Skulls with injuries to the lateral plate
of the pterygoid process or foramen ovale and foramen
lacerum on both sides were excluded.

Results: When the position of the foramen ovale relative
to the processus pterygoideus lateralis was evaluated; the
most common type Il (medial type) was on the right with a
rate of 30.3%, and type Ill (direct type) was on the left with
a rate of 23.3%. The lowest rate was type IV. The foramen
lacerum was in direct relationship with the medial
pterygoid process posteromedially at a rate of 50%.

Conclusion: The fact that the foramen ovale is far from
the foramen lacerum and pterygoid processes may make
surgical procedures risky, as it will make it difficult to
detect the origin of the mandibular nerve.

Keywords: Foramen ovale, Percutaneous approach,
Foramen lacerum

Amag: Perkutandz ve endoskopik endonasal prosedurler
sirasinda  mandibular  sinir  blokajinin - yapilldigi  bolge
olan foramen ovale’nin, ¢evre yapilar ve varyasyonlarini
belirlemek klinik olarak son derece énemlidir. Dolayisi ile
bu calisma, foramen ovale, foramen lacerum ve processus
pterygoideus'lar arasindaki iliskiyi morofolojik temeller
Uzerinde arastirarak, perkutandz ve endoskopik endonasal
yaklasimlar basta olmak Uzere uygulanacak cerrahi
yontemin belirlenmesi ve tercih edilmesinde klinisyenlere
yardimci olmak amaci ile yapilmistrr.

GeregveYontem: Arastirma, 56 kafatasi (sag sol toplam 112)
ile yapilmistir. Kafa tabaninin alttan gérinimunde foramen
ovale ve formaen lacerum ile processus pterygoideus
lateralisin tabaninin arka siniri arasindaki yatay iliski dikkate
alindi. Her iki taraftaki pterygoid islemin yanal plakasinda
veya foramen ovale ve foramen lacerumda yaralanma
g6steren kafataslari harig tutuldu.

Bulgular: Foramen ovale'nin processus pterygoideus
lateralis'e gore konumu degerlendirildiginde, sad tarafta
en fazla tip Il (medial tip) %30.3 oraninda, sol tarafta ise en
fazla tip Il (direkt tip) %23.3 oraninda bulunmaktaydi. Her iki
tarafta en azise tip IV bulunmaktaydi. Foramen lacerum ise
%50 oraninda posteromedial olarak direkt medial pterygoid
cikinti ile iliski gostermekteydi.

Sonug: Foramen ovalenin foramen lacerum ve pterygoid
cikintilardan uzak olmasi nervus mandibularisin ¢ikis yerini
tespit etmeyi zorlastiracadi icin cerrahi prosedurleri riskli
hale getirebilir.

Anahtar Kelimeler: Foramen ovale, Perkutantz yaklasim,
Foramen lacerum
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INTRODUCTION

The foramen ovale (FO), one of the holes in the ala
major of the os sphenoidale, is usually located near
the upper end of the posterior border of the lateral
pterygoid processes (LLP). It is located posterolateral
to the foramen rotundum, anteromedial to the
foramen spinosum, and lateral to the foramen lacerum
(FL). It connects the fossa cranii media to the fossa
infratemporalis. Nervus mandibularis, ramus meningeus
accesorius of arteria maxillaris, and sometimes nervus
petrosus minor pass through it (1).

FL does not represent a true foramen, meaning the
bony canal containing neurovascular structures. The
foramen lacerum is a cavity located at the junction of
3 basic structures that make up the skull base (corpus
and ala major of os sphenoidale, pars petrosa of os
temporale, clival part of os occipitale). Although no
major anatomical formation passes through the FL,
it is adjacent to important anatomical structures.
Arteria carotis interna crosses this hole from above.
Nervus canalis pterygoidei (vidian nerve) is formed
above the hole and enters the canalis pterygoideus
anterior to the FL. In addition, the clinically important
ganglion trigeminale (glasser ganglion, semilunar
ganglion) sits on the posterior-outer side of the
foramen lacerum (2).

Today, endoscopic approaches are accepted as
the standard procedure in anterior skull base
surgeries. However, pathologies located around the
fossa infratemporalis and FO are among the more
difficult pathologies in endoscopic approaches.
Therefore, approaches such as endoscopic endonasal,
transmaxillary, and transpterygoid guide the surgeon
(3). From the endoscopic endonasal perspective;
The FL is a key structure due to its location at the
junction between the sagittal and coronal planes. It
is an important point for the endonasal approach, as
it is located at the junction of most surgical routes in
the coronal plane (4). FO which is located just lateral
to the FL, is also an important component of cranial
anatomy in neurosurgery. It facilitates anesthesia by
providing access to the trigeminus nerve, especially
in trigeminal nerve neuralgia (5). In percutaneous
procedures alLlLPied to the FO, the processus
pterygoideus of the os sphenoidale is the guide
point used to reach the foramen (6). Since the needle
insertion site is adjacent to the trigeminal nerve,
complications of this approach have been reported
as masseter weakness, decreased corneal reflex,
oculomotor nerve palsies, and carotid cavernous
fistula (7,8). In addition, the atypical location of FO
may cause neuralgias by affecting the adjacent bone
structures and the anatomical organization of the
nerves passing through it (9-11).

Trigeminal neuralgia is a serious condition that results
in penetrating, episodic facial pain, and medical
treatments usually give short-term results (12).
Today, surgical procedures such as microvascular
decompression, glycerol rhizolysis (13), trigeminal
ganglion balloon compression and percutaneous
stereotactic radiofrequency rhizotomy, which is one of
the most risk-free methods of recent years, are aLLPied in
the treatment of trigeminal neuralgia (14). However, for
the efficient, effective and safe use of these techniques,
a complete understanding of the surgical anatomy
of the foramen ovale and surrounding structures is
required (15). This study was conducted to describe the
anatomical variations of the foramen ovale (FO) and
to evaluate its relationship with the FL and pterygoid
processes.

In summary, skull foramen are of great clinical
importance due to variations in their size, location,
shape and neurovascular structures passing through
them. Knowing these variations helps clinicians in
radiology and surgery. This study aims to guide clinicians
in percutaneous and endoscopic endonasal approaches,
with detailed morphological examination of FO and
FL and determination of its clinical relationship with
processus pterygoideus.

MATERIAL AND METHOD

This descriptive study was conducted with the skulls
found *in Erciyes University and Ankara Medipol University
Faculty of Medicine Anatomy* laboratories. The study was
carried out with 56 skulls (right and left; 112 in total).

Inclusion criteria: Bones with preserved integrity and no
structural defects were included in the study.

Exclusion criteria: Bones with fractures in the basis cranii
externa that may affect the foramen ovale and foramen
lacerum were excluded from the study.

Research design: The position of the FO relative to
the LLP was evaluated with reference to the study of
Iwanaga et al. (2018) (6) (Figure 1). Also, FO shape was
evaluated with reference to the study of lwanaga et al.
(2018) and Elnashar et al. (2019).

MP LP

1ETpo
3
[eanEy
e
P
e
Py
R

Type I Lateral type Type II: Medial type

Type lii: Direct type Type IV: Removed type

Figure 1. Position of foramen ovale relative to lateral pterygoid
processes (6)
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On the basis of the relationship between the FO and the
posterior border of the base of the lateral plate of the
pterygoid process, these were classified into four types
(Figure 2):

« Type I: the posterior border of the base of the lateral
plate ends at or close to the lateral border of the FO

« Type lI: the posterior border of the base of the lateral
plate of the pterygoid process ends at or close to the
medial border of the FO

« Type lll: the posterior border of the base of the lateral
plate of the pterygoid process ends at or close to the
center of the FO

« Type IV: the posterior border of the base of the lateral
plate of the pterygoid process ends distant from the
FO

Figure 2. Position of FO relative to LPP.
Type I: Lateral type, Type II: Medial type, Type lIl: Direct type, Type IV: Far type

The position of the FL relative to the processus
pterygoideus medialis (MPP) was classified into 3 groups
as a result of the evaluations made by the researcher
(Figure 2).

« Type |, in which the FL is located posteromedially
to the MPP and in front of the inner mouth of the
canalis caroticus,

« Type ll, which is seen as a thin canal completely
closed by the canalis caroticus and located on the
posteriomedial of the MPP,

« Type Ill (Figure 3), in which the FL spreads to both
sides of the MPP, covering a large area and expanding
towards the FO

Figure 3. Position of FL relative to MMP
A: Posteromedial-direct, B: Posteromedial- embedded like canal, C: Both side-
spread

Statistical Analysis

Basic descriptive statistics were employed to analyze
the data were done by the computer software SPSS.
The mean, standard deviation and range for each of
the measurements were measured. Comparison of the
values of all measurements was made between sides of
each subject. All measurements and frequencies of the
data were tabulated and separated according to the
sides. p values less than the 0.05 level of significance was
considered to be statistically significant.

RESULTS

In the study, it was determined that FO was seen in oval,
almond, triangular and cordate shapes (Figure 4).

A Shape of FO

Triangular

B ABERRANT FO

Oval Almond

Spin FO of for. vesalius Penetreted to LP

Figure 4. Shape (A) an d Aberrant (B) FO (LP: Lateral processes, MP: Medial
processes)

While the oval type, which is the classical FO shape, is
most common on the right and left; it was determined
that triangular (8.9%) type was observed on the right
side and the cordate type (3.5%) was observed on the
left side at the lowest rate (Table 1).

Table 1. Shapes of FO

Shape of FO Right Left Total p
Oval 32(285) 34(304) 66(58.9) p>0.05
Almound 12(10.7) 13(11.6) 25(22.3) p>0.05
Triangular 5(4.4) 7 (6.3) 12(10.7)  p>0.05
Cordate 7(6.2) 2(1.7) 9(8.1) P<0.05

Total 56 (50) 56 (50) 112 (100)

Test: Independent t testi, p<0.05

Considiring atypical forms of FO (Elongation of the bony
prominence into the FO), it was determined that spin-
like protrusions tended towards the FO. Also, foramen
vesalis were located immediately adjacent to the FO,
or a portion of the FO penetrated well into the LP and
some of it was located in the LP (Figure 5). Regardless of
the side (n=112), it was determined that the rate of spin
FO was 23.4%, FO accompanied by foramen vesalis was
44.6%, and FO penetrating into the LP was 32%.

When the position of the FO relative to LLP is evaluated,
type Il (medial type), which is the most common type,
is observed with a rate of 30.3% on the right side and
23.2% on the left side; Type Il (direct type) was observed
in 23.3% on the left side and 13.2% on the right side. It
was determined that Type Il was observed at a higher
rate on the right side (p<0.05). It was determined that
Type Il was observed at a higher rate on the left side
(p<0.05) (Table 2).
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Table 2. Position of FO relative to PPL

r:;i;t’“ of FOrelative  pioht(%) Left(%) Total(%) p
Type | (Lateral type) 4(4.4) 4(4.4) 8(7.1)  p>0.05
Type Il (Medial (type) 34(30.3) 26(23.2) 60(53.5) p<0.05
Type lIl (Direct type) 15(13.4) 26(23.2) 41(36.6) P<0.05
Type IV (Far type) 3(3.3) 2(1.6) 5(4.4) p>0.05

Total 56 (50) 56 (50) 112 (100)

Test: independent t testi, p<0.05

It was determined that, on the right side FL was located
posteromedial to the MMP at the highest rate (55.3%),
and on the left side, it was located in the form of a thin
canal under the canalis caroticus at the highest rate
(44.6%). FL was expanding towards the FO, including the
MMP at a rate of 17.8% on the right and 21.4% on the
left (Table 3).

Table 3. Position of FL relative to PPM

Position of the foramen
lacerum relative to the Right (%) Left (%) Total (%) p
medial pterygoid process
Type |-Posteromedial-
e 31(55.3) 19(33.9) 50(50) p<0.05
Type ll-embedded thin 5 o6 ) 55 (446) 40(357) p<0.05
channel
Typelll-spreadonboth 0170 15 (214) 22(196) p>0.05
sides
Total 56(50) 56(50) 112(100)
Test: independent t testi, p<0.05
In the FO-FL relationship, without discriminating

between parties; In 46.8% of the samples, fissura
petrooccipitalis was found together with a thick bone
layer between the FO-FL, and in 53.2% of the samples,
there was a canal-shaped fissura petrooccipitalis
between the FO-FL (Figure 5).

e . A i e .
Figure 5. FO-FL relationship (Purple line: Lateral processes, Red line:
Medial processes)

In our study, it was determined that 65.9% of the FO was
in the form of a canal and 34.1% of it was in the form of a
hole. In addition, oval (38.5%) and cordate (19.8%) types
of FO were mostly observed in the form of canals, while
almound (12.8%) and triangular (5.4%) shapes were
mostly observed in the form of foramen (Figure 6).

Foramen like

Canal like

Figure 6. Presence of FO as foramen or canal for the surgical approach

DISCUSSION

Different definitions have been used to determine the
position of FO in surgical approaches. Zdilla et al. used
the maxillary molar plane and the interemens plane (the
line between the bilateral mandibular eminence) and
found that these planes passed the FO in more than 80%
of cases (16). Peris-Celda et al. reported that the FO is
located slightly lateral (2.3 mm) to the posterior base of
the pterygoid process and can be accessed with a needle
insertion strictly parallel to the sagittal plane as close as
possible to the maxilla (17). lwanaga et al. (2022) reported
thatin the percutaneous procedure, the location of the FO
can be determined more easily by evaluating its position
relative to the PL. They classified FO into 4 different types
according to its relationship with PL, and reported that in
types | and lll, it guided the needle to the FO by following
the base of the LLP from behind, providing relatively easy
access to the FO. They emphasized that while type IV is
found in 21% of all parties, it may be difficult to locate
the FO of this type due to its disconnection from the base
of the lateral plate of the pterygoid process (6). In the
classification we made according to the study of Iwnaga
et al. (2022), we determined that type Il (medial type)
was found mostly on the right side (30.3%), and type I
(direct type) was found on the left side (23.3%). Type IV
was found at the lowest rate, while types Il and Ill were
observed at a higher rate on the right side.

There are many studies reporting that the deep location
of the FO in the form of a hole or canal in the surgical
approach is important for the course of the surgery
(18-23). FO morphology has been investigated in many
studies. Prakash et al. (10) divided FO into four groups
as oval, almond, round and irregular in their study,
while Elnashar et al. (7) classified FO into six types as
oval, crescent, cordate, almond, longitudinal and round.
In our study, FO was divided into four groups as oval,
almond, triangular and cordate. Oval type, which is the
most classical FO shape, was observed on the right and
left, while triangular type (8.9%) was observed on the
right side and cordate type (3.5%) was observed on the
left side at the lowest rate. In this context, our study is
similar to the studies in the literature (1,5,10). We think
that it is important to know the morphological shape of
the foramen ovale better, especially in terms of avoiding
incorrect injections.
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It is thought that the spin-like extensions penetrating
into the FO are associated with the pterygoid fascia or
ligament, and tissue extensions that may be found in
this region may cause mandibular nerve compression
because they close the hole (18). In addition, it has been
reported that the presence of the foramen vesalius may
cause confusion for surgeons in operative approaches
to FO (19). This foramen variant, particularly when large,
may be misidentified as FO on imaging, leading to failure
of transfacial approaches to FO. Reymond et al. (2005)
reported the rate of foramen vesalius to be 22% (20) while
Berlis (1992) stated that it can vary between 12.5-35%. In
our study, it was determined that the spin-like protrusions
tended towards the FO, or several foramen vesalis were
located immediately adjacent to the FO, or a part of the
FO penetrated well into the LP and remained under the
protrusions of the LP. Regardless of the side (n=112), the
rate of spin FO was 23.4%, FO accompanied by foramen
vesalius was 44.6%, and FO penetrating into the LP was
32%. Elnaslar et al. (2019) stated that morphometrically,
in 7.8% of the samples in FO measurements, obstruction
caused by a calcified pterygoid ligament occurred and
this ligament penetrated into the FO in the form of a
spin-like protrusion (7). They reported that this situation
made it difficult to cannulate 8% of the FO, so there was
a 12% risk of accidental cannulation of the FL or foramen
vesalisus.

Knowledge of endoscopic endonasal distances and
landmarks such as foramen ovale, foramen rotundum,
and foramen spinosum helps to predict and understand
the depth of dissection, especially when extensive
pathological processes obscure critical structures and
their interrelationships. The distance from the foramen
ovale to the pterygoid process helps to estimate the
puncture size of the pterygoid process, which can be
achieved by avoiding transection of the lateral pterygoid
muscle; therefore, it provides less postoperative pain
and trismus (11). Our study, when the position of the FO
with respect to LLP is evaluated, 1t was observed that
type Il (medial type), which is the most common form, is
seen with a rate of 30.3% on the right side and 23.2% on
the left side, and types Il have a higher incidence on the
right side (p<0.05 This study, it was determined that the
FL was located directly on the posterior medial of the
MMP with a maximum of 55.3% on the right side, and
was seen as a thin channel under the canalis caroticus
at a maximum rate of 44.6% on the left side. Since the
FO is in the form of a canal or hole determines the angle
of entry of the cannula in percutaneous surgeries, it is
important to know the shape of the FO (21-23). In our
study, it was determined that 65.9% of the FO was in the
form of a channel and 34.1% was in the form of a hole.
In addition, it was determined that oval (38.5%) and
cordate (19.8%) types of FO were mostly observed in the
form of canals, while almound (12.8%) and triangular
shapes were mostly observed in the form of foramen.

CONCLUSION

In most skulls in this study (53.5%), the FO was
medial to the PL, while the FL opened directly to the
posteromedial of the MPP, and it was easier to reach
both the FO and the FL in these examples. However, in
4.4% of cases, the FO was located far from the LP and
was difficult to reach. Knowing the shape of FO and
its relationship with PL and FO is extremely important
for possible safe and effective surgery. Preoperative
imaging with 3D head CT can be helpful in estimating
the ease of cannulation and surgical procedure and in
guiding the determination of surgical procedures to be
performed.
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Does Maternal Vitamin D Deficiency Affect Perinatal Outcomes?

Maternal Vitamin D Eksikligi Perinatal Sonuclar Etkiler Mi?
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' ABSTRACT |

0z

Aim: Vitamin D affects placental joining, immune

functions, inflammatory response and glucose
homeostasis. Vitamin D deficiency can harm both the
mother and the fetus’ health by boosting the generation
of inflammatory cytokines and activating the activation
of T- regulatory cells. We aimed to evaluate the perinatal

outcomes of vitamin D deficiency.

Material and Method: We evaluated 290 pregnant
women who were seen at the Gazi University Medical
Faculty Obstetrics and Gynecology Department. The
perinatal effects of maternal vitamin D deficiency are
studied to learn whether it increases complications
during pregnancy such as gestational diabetes mellitus

(GDM), preeclampsia, small-for-gestational age (SGA).

Results: Vitamin D insufficiency and vitamin D deficiency
in the pregnant women were established as 91% and
66%, respectively. GDM, preeclampsia, type of delivery,
preterm delivery, SGA, median baby birth weight, and
median baby birth height also did not differ significantly
among the groups (p>0.05).

Conclusions: Maternal complications that may result
from vitamin D deficiency are currently being examined.
In our study, we could not demonstrate a correlation

between vitamin D and GDM, SGA or preeclampsia.

Keywords: Pregnancy, vitamin D insufficiency

Amag: D vitamini plasental tutunmayi, immun fonksiyonlari,
inflamatuar yaniti ve glukoz homeostazini etkiler. D vitamini
eksikligi, inflamatuar sitokinlerin Uretimini artirarak ve
T-regulatuar hicrelerin aktivitesini uyararak hem annenin
hem de fetUstn saghgini etkileyebilir. D vitamini eksikliginin

perinatal sonuglarini degerlendirmeyi amacladik.

Gere¢ ve Yontem: Gazi Universitesi Tip Fakiltesi Kadin
Hastaliklari ve Dogum Anabilim Dal'nda gorulen 290 gebe
degerlendirildi. Maternal D vitamini eksikliginin perinatal
etkileri, gebelik sirasindaki komplikasyonlari (Gestasyonel
diabetes mellitus (GDM), preeklampsi, gestasyonel yasa
gore kiclk bebek (SGA)) artirip artirmadigini 6grenmek icin

arastirma yapildi.

Bulgular: Gebelerde D vitamini yetersizligi ve D vitamini
eksikligi sirasiyla %91 ve %66 olarak saptandi. GDM,
preeklampsi, dogum sekli, erken dogum, SGA, medyan
bebek dogum agirhigr ve medyan bebek dogum boyu da
gruplar arasinda anlamli farklilik géstermedi (p>0,05).

Sonug: D vitaminieksikliginden kaynaklanabilecek maternal
komplikasyonlar halen arastiriimaktadir. Calismamizda D
vitamini ile GDM, SGA veya preeklampsi arasinda bir iliski

gorulmedi.

Anahtar Kelimeler: Gebelik, D vitamini, vitamin D eksikligi
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Vitamin D deficiency affect

INTRODUCTION

Vitamin D deficiency during pregnancy is a worldwide
epidemic (1). According to studies, the prevalence
ranged from 18% to 84% depending on the country
that subjects were from and the type of clothing they
wore (2-5).

Calcium homeostasis in the mother and fetus is
impacted by vitamin D levels during pregnancy. A
mother provides a fetus with the vitamin D it needs
through the placenta (6).Vitamin D deficiency can
harm both the mother and the fetus’ health by
boosting the generation of inflammatory cytokines
and activating the activation of T- regulatory cells
(7). Additionally, vitamin D influences the placental
joining, immune system, inflammatory response,
and glucose homeostasis (8-10). Low vitamin D levels
have been linked in several studies to a number of
pregnancy-related problems, such as preeclampsia
(11-13), gestational diabetes mellitus (14), delivery
of small-for-gestational-age (SGA) newborns (15, 16),
an increase in the cesarean delivery rate (17), and
preterm delivery (12, 18).

Research on vitamin D is currently being conducted
worldwide and in Turkey. In the current study, the
perinatal effects of maternal vitamin D deficiency
are examined to determine whether it led to more
pregnancy complications (GDM, preeclampsia, SGA).

MATERIALS AND METHODS

Case Selection

In this cohort study, 290 pregnant women in the
third trimester who had visited the Obstetrics and
Gynecology Department of Gazi University Medical
Faculty were included. The Ethics Committee of the
Gazi University Faculty of Medicine approved this
single-center study.

Written consent was obtained from all patients.
Patients’ medical history was recorded. The study
excluded pregnant women with liver diseases, kidney
diseases, inflammatory bowel disease, diseases that
may cause enteropathy, and diabetes mellitus.

Pregnant women were divided into four groups based
on the categories of sufficient, insufficient, deficient,
and severely deficient vitamin D levels, which were
defined as levels above 30 ng/ml, between 29.9 ng/
ml and 20 ng/ml, between 19.9 ng/ml and 10 ng/ml,
and below 9.9 ng/ml, respectively.

The pregnant women'’s follow-up files were examined
to see if they had GDM or preeclampsia. Between the
24th and 28th pregnancy weeks, patients underwent
a 50 gram oral glucose tolerance test. The 100 gr oral

glucose tolerance test was administered to cases
whose first-hour (1 h) glucose levels were greater
than 140 mg/dl. During the 3-hour OGTT carried out
using 100 gr glucose; fasting, and 1 h, 2 h, and 3 h
glucose levels were measured. The following normal
values were noted: fasting 95 mg/dl, 1 h 180 mg/dl, 2
h 155 mg/dl, and 3 h 140 mg/dl. GDM was identified
in cases with at least two high glucose test results
(18).

Preeclampsia was diagnosed when the blood pressure
reached 140/90 mmHg or higher after the 20th week
of pregnancy, and it was associated with one or more
of the following symptoms and laboratory findings:
Proteinuria (300 mg protein in 24-hour urine or
urine protein to creatinine ratio 0.3 or +1 protein
determination by dipstick in spot urine specimen); or
thrombocytopenia (platelet <100.000/microl); renal
failure (creatinine >1.1 mg/dl or two-fold increase
when compared to baseline); liver involvement (two-
fold increase in serum transaminase levels); cerebral
symptoms (headache, visual symptoms, convulsions);
pulmonary edema symptoms [18].

The delivery types were documented, and the
delivery times were classified as preterm or term.
The newborns’ height, weight, and gender were all
recorded. SGA was diagnosed based on the Turkish
Neonatology Association’s 2011 growth curves.

Analysis

The pregnant women’s calcium and phosphorus
levels were analyzed by using the spectrometric
method (Beckman Coulter AU auto analyzer). The
electrochemiluminescence method was used to
determine the levels of parathyroid hormone (Roche
cobas E601 auto analyzer). Maternal vitamin D
levels were measured using the LC-MSMS method
(ULTIMATE 3000 device). Vitamin D levels of all
samples were measured using the LC-MSMS method
(ULTIMATE 3000 device).

Statistical Methods

Statistical analysis of the data was performed by
using SPSS Statistics Program 22. The Kolmogorov-
Smirnov test was used to determine if continuous
and discrete numerical variables showed normal
distribution and Levene’s test was used to determine
the homogeneity of variances. Descriptive statistics
for continuous and discrete variables were expressed
as a meanzstandard deviation or median (minimum-
maximum) while categorical variables were expressed
in number of cases and percentage (%).

One-way variance analysis (one-way ANOVA) was
used to determine the significance of differences
between the groups. To determine the significance
of differences between the median values, the
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Mann-Whitney-U test was used in evaluating the
significance between two independent groups and
the Kruskal-Wallis test was used in evaluating the
significance in more than two groups. The categorical
variables were evaluated using Pearson’s chi-square
test, Fisher’s exact test or a probability ratio test. P
value <0.05 was accepted to be significant.

RESULTS

The following number of pregnant women were
included in the study groups: 25 pregnant women with
sufficient vitamin D levels, 73 with insufficient vitamin
D levels, 113 with deficient vitamin D levels and 79
with severely deficient vitamin D levels. The prevalence
of vitamin D deficiency and insufficiency in pregnant
women was 91% and 66%, respectively.

There were no statistically significant differences in
mean age, educational level, mean pregnancy week,
median parity, multiparity ratio, mean BMI before
pregnancy, BMI classification before pregnancy,
smoking habit, and physical activity among these four
groups (p>0.05). GDM, preeclampsia, type of delivery,
preterm delivery, SGA, median baby birth weight,
and median baby birth height were not significantly
different between groups (p>0.05) (Table 1).

Furthermore, pregnant women with pathological
conditions (GDM, SGA, or preeclampsia) (h=45) were
compared to healthy pregnant women (n=245). The
levels of vitamin D in these two groups did not differ
significantly (p=0.927).

The area below the ROC curve for vitamin D levels was
found to be statistically insignificant in separating
pathological (pregnancies with GDM, SGA, and
preeclampsia) and normal pregnancies (AUC=0.504,
95% Cl1=0.410-0.599, P=0.927).

DISCUSSION

Vitamin D deficiency and insufficiency were found to
be 91% and 66%, respectively, in this study. Although
Turkey does not have a lack of sunlight, there is a high
rate of vitamin D insufficiency and deficiency. GDM and
vitamin D deficiency were found to have no significant
relationship (p=0.230).

The second trimester 25(0OH)D levels and GDM were not
related in a study by Farrant et al. which involved 559
pregnant Indian women (20). Vitamin D deficiency and
GDM were not found to be significantly related. Another
study by Clifton-Bligh et al. measured maternal serum
25(0OH)D levels as part of a GDM screening and discovered
a significant negative correlation between fasting glucose
and vitamin D levels, but no significant correlation
between vitamin D levels and GDM (21). Makgoba et al.
evaluated 158 control subjects and 90 patients with GDM,
and they found no significant correlation between first
trimester 25(0OH)D levels and GDM (22). However, there
was a negative correlation between the 25(0OH)D levels
and second hour fasting glucose levels. No significant
correlation was found between the third trimester 25(0OH)
D levels and GDM in a study by Park et al. (23). In this
study, the relationship between the first trimester vitamin
D level and insulin resistance and beta-cell function
was also examined. In another study evaluating 723
women, there was no difference in pregnancy 25(OH)
D concentration between GDM and non-GDM mothers
(82 vs 82 nmol/L, P=0.99 results of this study support
those of ours (24). According to a recent study, individuals
with vitamin D deficiency had a 26% higher risk of
developing gestational diabetes than those with normal
serum vitamin D concentrations (25). Wang et al meta-
analysis revealed that pregnant women with GDM had
significantly lower vitamin D levels than pregnant women
without the condition. GDM risk has been linked to
vitamin D deficiency (OR = 1.15, %95 GA: 1.07-1.23) (26).

Table 1: Relationship Between Vitamin D levels and pregnancy complications

Sufficient Insufficient Deficient Severely Deficient p-value
Number of cases 25 73 113 79
GDM 5 (%20.0) 5 (%6.8) 10 (%8.8) 6 (%7.6) 0.230*
Preeclampsia 1 (%4.0) 1(%1.4) 4 (%3.5) 3 (%3.8) 0.761%
Delivery types 0.308*
NSVD 6 (%24.0) 13 (%17.8) 16 (%14.2) 8(%10.1)
C/S 19 (%76.0) 60 (%82.2) 97 (%85.8) 71 (%89.9)
Preterm 1 (%4.0) 5 (%6.8) 6 (%5.3) 3(%3.8) 0.850%
SGA = 3 (%4.1) 7 (%6.2) 3(%3.8) 0.376%
Birth weight 0.0729
Median 3400 3250 3170 3330
Minimum-Maximum 2710-4380 790-4590 1580-5240 2050-4170
Birth height 0.1269
Median 50 49 49 50
Minimum-Maximum 45-52 34-53 41-55 45-54
* Pearson’s chi-square test, ¥ Probability Ratio test, 9 Kruskal Wallis test. GDM: Gestational Diabetes Mellitus, NSVD: Normal Spontan Vaginal Delivery, CS: Cesarean Section, SGA: Small for
Gestational Age
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Vitamin D deficiency affect

There are studies on the correlation of preeclampsia
with vitamin D deficiency. It is believed that vitamin
D deficiency is related to the vascular endothelial
dysfunction due to inflammation and therefore may
be related to preeclampsia. Some studies, however,
disagree with this association. The relation between
preeclampsia and vitamin D is still being debated. In
our study, we found no evidence of a link between
vitamin D deficiency and preeclampsia (p=0.761). The
risk of preeclampsia was found to be increased in a study
by Wei et al. when there was a vitamin D deficiency;
supporting this finding, the placental growth factor was
found to decrease significantly (27). In another study,
Dorota et al. found no significant correlation between
25(0OH)D levels and preeclampsia markers (28). Bodnar
et al. revealed that maternal vitamin D deficiency is
associated with severe preeclampsia but not with mild
preeclampsia (29). Because our study included cases of
mild preeclampsia, this finding backs up ours. Diaz et
al. observed that as vitamin D levels decreased, so did
the risk of preeclampsia. The meta-analysis, however,
contains heterogeneity among studies, and randomized
controlled trials were excluded (30).

In our study, there was no significant connection
between SGA and vitamin D deficiency (p=0.376). Wei
et al. found a significant correlation between vitamin
D deficiency and SGA in a review and meta-analysis of
six studies on the relationship of vitamin D to SGA, but
no significant correlation between SGA and vitamin
D insufficiency (27). In a study by Aydogmus et al,
SGA.. rate was found to be 16.7% in the babies born to
mothers with a vitamin D deficiency; this value was 4.9%
in the babies born to mothers with normal vitamin D
levels and this difference was statistically significant (31).
The number of babies with SGA in our study was not
as high. Clifton-Bligh et al. noticed that mid-trimester
25(0OH)D levels were not related to the infant’s birth
weight, height, or head circumference (20). We also
found no link between vitamin D levels and birth weight
and height.

Limitations

A small number of patients were included in the study,
whose vitamin D levels were examined. This is the
biggest limitation of our study. Additionally, because the
study’s patients were chosen from the local population,
our community is not accurately represented.

CONCLUSION

We were investigate elaborately the maternal problems
caused by vitamin D deficiency. In our study, we found no
link between vitamin D and GDM, SGA, or preeclampsia.
There is a need for more research into the relationship
between vitamin D levels and fetal weight or height.
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/ABSTRACT |

Amag: I-Glutamil transferaz (GGT) enziminin normal diizeyleri her yas grubunda
degiskendir; bu ylzden artmis GGT seviyeleri yas icin uygun degerlere gore
yorumlanir. Ozellikle yenidogan yogun bakim tnitelerinde (YYBU), GGT seviyeleri
obstruktif karaciger hastaliklari veya oksidatif karaciger hasari ekarte edilmek
istendiginde sik kullanilan bir degerdir, ancak yenidogan icin normal GGT
degerleri belirlenmedigi icin yorum yapmak zor olabilmektedir. Calismamizda
amag; serum GGT degerleri ile gebelik yasi arasinda iliskiyi arastirmak, ve gebelik
yasinin, cinsiyetin, dogum seklinin serum GGT degerlerini etkleyip etkilemedigini
incelemekti.

Gere¢ ve Yontem: Amasya Sabuncuoglu Serefeddin Egitim ve Arastirma
Hastanesinde Ocak 2021 - Aralik 2022 tarihleri arasinda yenidogan yogun bakim
Uinitesine 26-42 gebelik hafta arasi yatan 200 hastanin karaciger fonksiyon
testlerinden GGT duizeyi, gebelik haftalari, dogum agirliklari, cinsiyetleri, dogum
sekli (sezeyan veya normal dogum) retrospektif olarak incelendi. Gebelik
haftasina gore preterm, geg preterm ve term bebek olmak tizere 3 gruba ayrilarak
incelendi. Bazi hastalarin ilk 7 giin bakilan GGT ve 8-28 giin arasi bakilan iki GGT
degeri calismaya alindi. Bebeklerin 28. glinden sonra bakilan GGT degerleri
calismaya alinmadi.

Bulgular: Bu bebeklerin 95 kiz (% 47,5) ve 105'i erkek idi (% 52,5). Preterm bebek
sayisi 32 (%16), term bebek sayisi 73 (%36.5), ge¢ preterm (34-37 gebelik haftasi)
sayisi 95 (% 47,5) idi. Hastalarin 180 (%90) C/S (Sezaryen) ile 20 bebek ise (%10)
normal spontan vajinal yol (NSVY) ile dogmustu. Pretem infantlarin 1-7 giin arasi
ortalama GGT (GGT1) degeri 156+ 58; 7-28 glin ortalama GGT (GGT2) degeri 132+
48, ge¢ preterm grup GGT1 ortalama degeri 124,9+ 74 GGT 2 ortalama degeri
122+ 38, term bebek GGT1 ortalama degeri 150+ 83 GGT2 ortalama degeri 119+
29 olarak bulundu ve gruplar arasi istatistiksel anlamli fark saptanmadi (P=0,189,
P=0,184). Serum GGT1 ve GGT2 degerleri erkek bebeklerde (146+116, 133+ 121)
kiz bebeklerden (135+ 80, 114+ 64) istatistiksel anlamli yiiksek saptandi (P=0,00,
P=0,00). C/S ile dogan bebeklerin GGT1 ve GGT2 ortalama degerleri (141+102,
126+ 90); normal vajinal yolla dogan bebeklerin GGT1ve GGT2 ortalama
degerlerinden (139+ 85, 107+68) istatistiksel olarak anlamli yiksek saptandi
(P=0,00, P=0,00).

Sonug: Serum GGT degerleri yas, cinsiyet ve 6l¢iim teknigine gore degiskenlik
gOsterir. Literatlirde bulunan calismalarda preterm bebeklerde GGT degerleri
arastinlmis ama gebelik haftasi belirtiimemistir. Bizim calismamizda spesifik
gebelik haftasi gruplarinda GGT degerleri belirlendi ve preterm ve term
bebeklerdeki GGT diizeyleri, daha 6nceki ¢alismalara ve kitap bolimlerine gore
belirgin olarak yiiksek bulundu.

Anahtar Kelimeler: Gama-glutamil transpeptidaz, GGT, neonatal, referans deger

Aim: Expected [-Glutamyl transferase (GGT) enzyme levels vary by age group;
elevated GGT levels are interpreted following age-appropriate values. GGT levels are
routinely utilized in neonatal intensive care units (NICU) to eliminate obstructive liver
disorders or oxidative liver damage. However, it might be challenging to interpret
because typical GGT values have not been established for infants. Therefore, the
purpose of our study was to analyze the association between serum GGT levels
and gestational age and determine if gestational age, gender, and mode of delivery
influence serum GGT levels.

Material and Method: Liver function tests were performed on 200 patients admitted
to the neonatal intensive care unit at Amasya Sabuncuoglu Serefeddin Training and
Research Hospital between January 2021 and December 2022, including GGT levels,
weeks of gestation, birth weights, genders, and mode of delivery (cesarean or normal
birth). They were classified as preterm, late preterm, or term newborns based on their
gestational week. The study includes GGT levels recorded in the first seven days of
specific patients and two GGT values measured between 8 and 28 days. The GGT
readings of the neonates tested after the 28th day were excluded from the research.

Result: 95 (47.5%) of these infants were female, while 105 (52.5%) were male. There
were 32 preterm infants (16%), 73 term infants (36.5%), and 95 late preterm infants
(34-37 weeks of gestation). 180 (90%) of the patients were delivered through C/S
(Cesarean section), whereas 20 (10%) were born via spontaneous vaginal birth
(NSVY). The mean GGT (GGT1) value for preterm infants between 1-7 days was
156+58; GGT (GGT2) value for 7-28 days was 132+48; the GGT1 value for the late
preterm group was 124.9 74, GGT 2 mean value was 122 38, term baby GGT1 mean
value was 150 83, GGT2 mean value was 119+29. There was no statistically significant
difference between the groups (P=0.189, P=0.184). Serum GGT1 and GGT2 levels
were substantially higher in male babies (146+116, 133+121) than in female
newborns (135+80, 114+64) (P<0.001 for both comparisons). The mean GGT1 and
GGT2 values of infants born through C/S were 141+102 and 12690, respectively,
while the mean GGT1 and GGT?2 values of infants born via expected vaginal delivery
were 139485 and 107+68, respectively.

Conclusion: Variations in serum GGT levels depend on age, gender, and measuring
procedure. In published investigations, GGT levels of preterm infants were examined,
but the gestational week was not mentioned. In our investigation, GGT levels in
preterm and full-term infants were shown to be much greater than in prior studies
and book chapters.

Keywords: Gamma glutamy! transferase, GGT, neonatal, reference value
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y-Glutamil transferaz (GGT) enzimi hepatosit ve biliyer
epitelyal hicrelerinde, renal proksimal tlbdilislerde, se-
minal vezikuller, pankreas, dalak, kalp ve beyin hiicresin-
de yer alir. Yenidoganda serum GGT aktivitesi eriskinlere
gore 6-7 kat daha fazla olup, 5-7 ay icinde eriskin diizey-
lerine diiser. (1) Serum GGT aktivitesi cok buyuk olcude
karaciger GGT aktivitesini yansitir. Yari d6mri 28 giindir
ve alkalen fosfataz’'dan (ALP) daha sensitif bir kolestaz
gostergesi olarak kabul edilir. (2) GGT'nin ALP’ye goére
daha spesifik olmasinin sebebi ise kemik patolojilerinde
ALP'nin aksine yikselmemesidir. (3)

Klinikte, pediatrik hastalarin artmis GGT degerleri nede-
niyle karaciger fonksiyonlari agisindan arastiriimasi sik
karsilasilan bir durumdur. (1) Ozellikle yenidogan yogun
bakim tinitelerinde (YYBU), GGT seviyeleri obstruktif ka-
raciger hastaliklari veya oksidatif karaciger hasari ekarte
edilmek istendiginde sik kullanilan bir degerdir, ancak
yenidogan icin normal GGT degerleri belirlenmedigi icin
yorum yapmak zor olabiliyor. Yiiksek GGT degerleri pre-
term grupta bir patoloji olmadan da gorilebilir, ama bu
yuksekligin anlamli olup olmadigini belirlemek mimkin
degil. Preterm bebeklerde GGT degerlerinin yorumlan-
masi icin literatlirde az sayida yayin bulunmaktadir; bun-
larda da preterm bebeklerde term bebeklere gére daha
yuksek GGT degerleri oldugu bildirilmekle beraber refe-
rans degerleri net olarak tanimlanmadi. (3,4)

GGT olclimi icin kullanilan otomatik cihazlar genelde
hizli ve ucuzdur; ama sonuglarin yorumlanmasi icin dog-
ru referans araligi belirlenmezse anormal test sonuglari
belirlenemez. (5,6) Yenidoganlarda GGT diizeyi karaciger
fonksiyon testleri arasinda siklikla kullaniimakla beraber
referans araligi nispeten dusik hasta sayisi ile yapilmis
eski calismalar ile hesaplanir.

Cahsmamizda amacimiz; serum GGT dederleri ile gebelik
yasi arasinda iliskiyi arastirmak, ve gebelik yasinin, cin-
siyetin, dogum seklinin serum GGT degerlerini etkleyip
etkilemedigini incelemekti. Ayrica yenidogan bebeklerin
ilk bir ayi icin referans GGT degerlerini belirlemekti.

GEREC VE YONTEM

Amasya Sabuncuoglu Serefeddin Egitim ve Arastirma
Hastanesinde Ocak 2021 — Aralik 2022 tarihleri arasinda
yenidogan yogun bakim Unitesine 26-41 gebelik hafta
arasl yatan 200 hastanin karaciger fonksiyon testlerin-
den GGT enzim degerleri, gebelik haftalari, dogum agir-

liklari, cinsiyetleri, dogum sekli (sezeyan veya normal
dogum) retrospektif olarak incelendi. Gebelik haftasi
26-41 gebelik haftasi arasi preterm, 34-37 hafta arasi geg
preterm ve >37 gebelik haftasi olan bebekler term be-
bek olmak Uzere 3 gruba ayrilarak incelendi. Herhangi
bir metabolik veya karaciger hastaligi, kolestazi, kultirle
kanitlanmis enfeksiyonu, serum aminotranferaz enzim
duzeyleri yiiksek olan hastalar calismaya dahil edilmedi.
Bazi hastalarin ilk 7 giin bakilan GGT ve 8-28 giin arasl
bakilan iki GGT degeri calismaya alindi. Bebeklerin 28.
glinden sonra bakilan GGT degerleri ¢alismaya alinma-
di. GGT degerleri Beckman Coulter AU 5800 Biyokimya
Otoanalizori ile kinetik kolorimetrik ydntem kullanilarak
degerlendirildi. Elde edilen verilerin istatistiksel analizi
icin, SPSS 21 (SPSS Inc. Chicago, Illinois, USA) programi
kullanildi. Datanin dagihm o6zelligine gore siirekli de-
giskenler Student t-test ya da Mann-Whitney U-test ile,
kategorik degiskenler ise ki-kare ya da Fisher kesin testi
ile degerlendirildi. ikiden fazla grubun incelenmesinde
Kruksal Wallis testi kullanildi. Elde edilen sonuclar orta-
lamazstandart sapma seklinde veya n (%) olarak verildi.
P degerinin 0.05'in altinda oldugu durumlar istatistiksel
olarak anlamli sonuclar seklinde degerlendirildi.

BULGULAR

Ocak 2021 - Aralik 2022 tarihleri arasinda YYBU'ye yatan
26-42 gebelik arasinda dogan bebegin 200 tanesi, calis-
maya dahil edildi. Bu bebeklerin 95'i kiz (% 47,5) ve 105'i
erkek idi (% 52,5). Gebelik haftasi 3 gruba ayrildi: preterm
(34 > gebelik haftasi), ge¢ preterm (34-37 gebelik hafta-
s1), term (37< gebelik haftasi). Preterm bebek (34 > gebe-
lik haftasi) sayisi 32 (%16), term bebek sayisi 73 (%36.5),
geg preterm (34-37 gebelik haftasi) sayisi 95 (% 47,5) idi.
Calismaya alinan bebeklerin ortalama dogum agirlklari
sirasi ile preterm bebekler icin 1.2009+435 gr geg pre-
term bebeklerin ortalama agirligi 2068+904 term bebek-
lerin ise ortalama agihg 3,435gr+ 575 gramdi. Hastalarin
180 (%90) C/S (Sezaryen) ile 20 bebek ise (%10) normal
spontan vajinal yol (NSVY) ile dogmustur. Dermografik
ozellikleri Tablo 1'de g&sterilmistir.

Pretem infantlarin 1-7 giin arasi ortalama GGT (GGT1) de-
geri 156+ 58; 7-28 glin ortalama GGT (GGT2) dederi 132+
48 , geg preterm grup GGT1 ortalama dederi 124,9+ 74
GGT 2 ortalama degeri 122+ 38, term bebek GGT1 ortala-
ma dederi 150+ 83 GGT2 ortalama dederi 119+ 29 olarak
bulundu ve gruplar arasi istatistiksel anlaml fark saptan-
madi (P=0,189, P=0,184). Sekil1’de her gebelik haftasi icin
serum GGT degerleri gosterilmektedir.

Tablo 1. Hastalarin dermografik 6zellikleri

Preterm (32) Geg Preterm (73) Term (95) P degeri
Dogum agirhgi£SD 950+300gr 2000+200 3300+500 P=0.07 P=0.08
Gebelik haftasi+SD 29+1,12 35+1,36 39+2,3 P=0.00 P=0.00
Cinsiyet K/E 14/18 38/35 50/45 P=0.08 P=0,06
Dogum $ekli Normal/sezaryan 28/4 7/67 10/95 P=0.03 P=0.00
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Serum y-glutamil transferaz dizeyleri

Gebelik haftasina gore GGT dederleri
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Sekil 1: Her gebelik haftasi icin serum GGT degerleri

Serum GGT1 ve GGT2 degerleri erkek bebeklerde
(146+116, 133+ 121) kiz bebeklerden (135+ 80, 114+
64) istatistiksel anlaml ylksek saptandi (P=0,00, P=0,00).
C/S ile dogan bebeklerin GGT1 ve GGT2 ortalama de-
gerleri (141£102, 126+ 90); normal vajinal yolla dogan
bebeklerin GGT1ve GGT2 ortalama degerlerinden (139t
85, 107+68) istatistiksel olarak anlaml yiksek saptandi
(P=0,00, P=0,00). Ortalama ilk 7 giin GGT degerlerinin
gebelik haftasina gore dagilimi sekil 2'de; 8-28 giin or-
talama GGT dederlerinin gebelik haftasina gére dagilimi
sekil 3'de gosterildi.

1-7 GUN ORTALAMA GGT DEGERININ GEBELIK HAFTASINA GORE DAGILIMI
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Sekil 2: 1-7 glin ortalama GGT degerlerinin gebelik haftasina gore
dagilimi

8-28 GUN ORTALAMA GTT DEGERININ GEBELIK HAFTASINA GORE DAGILIMI

;;;;;;

ORTALAMA GGT

uuuuuu

w
&
o

00'9Z
0082
0062
00°0€
00'T€E
00°2€
00'v€E
00°'SE
00°9€
00°2€
00'8€
00°6€
00°0%
00'TY

3

GEBELIKHAFTASI

Sekil 3: 8-28 glin ortama GGT degerlerinin gebelik haftasina gore
dagilimi

TARTISMA

GGT hiicre duvarina bagh olarak viicutta yaygin bulunan
bir enzimdir ama serumda GGT dizeylerinin karaciger
kaynakli oldugu kabul edilir. (3) Serum GGT degerleri

cinsiyet ve olcim teknigine gore degiskenlik gosterir.
Ayrica her yas grubunda farklh diizeyler tanimlanmistir.
(7) Yenidogan doneminde genelde GGT serum degerleri-
nin sinirlarinin belirlenmesi yerine referans araliginin 2,5
ve 97,5 persentiller arasinda belirtilmesi klinikte serum
GGT sonuclarinin yorumlanmasini zorlastirmaktadir. (3)
Literatlirde bulunan calismalarda preterm bebeklerde
GGT degerleri arastinlmis ama gebelik haftasi belirtil-
memistir. Bir baska calismada ise referans degerleri ay-
ik yasa gore ayrilmistir. (1) Bizim calismamizda spesifik
gebelik haftasi gruplarina gére GGT degerleri belirlendi.
Preterm bebeklerde yapilan calismalarda GGT degerle-
rinin 1. glinde dahi term bebeklere gore 1,5 kat yiiksek
olabildigi gosterilmistir. (8)

ilk 28 giinde bebeklerde GGT diizeylerinde gebelik haf-
talarina gore belirgin farkhlklar gézlemledigimiz icin
test sirasindaki gebelik haftasinin dnemi buyktir. Daha
once yapilan bir calismada ilk 5 giinde GGT degerlerinin
degismedigi gosterilmis. (9) Bizim ¢alismamizda da term
bebeklerde benzer bulgular saptandi.

Bizim calismamizda preterm ve term bebeklerdeki GGT
diizeyleri, daha onceki calismalara gore belirgin olarak
yuksek bulundu. (1,10-12). Ayrica 6nceki ¢alismalar ile ce-
liskili olarak bizim calismamizda preterm ve term bebek-
ler arasinda belirgin GGT 6l¢lim farki bulunmadi. Bunun
sebebi, cok diisiik dogum agirlikli bebeklerin strese daha
hassas olmalarina ragmen daha zayif cevaplarinin olmasi
ve beklenen GGT artisindan daha disiik yiikselme gordl-
mesi olabilir. Gebelik haftasi 32 ve 35. haftalar arasinda
olan bebeklerde GGT seviyeleri belirgin yiksek olabiliyor.
3) Calismamizdaki ge¢ preterm bebek sayisinin fazla ol-
masi ortalama GGT yliksekligine sebep olmus olabilir.

Bizim calismamizda sezaryan ile dogan bebeklerin GGT
dizeyi vajinal yol ile dogan bebeklere gore belirgin
yuksekti. Ancak yapilan bir calismada vajinal yol ile do-
gumlarda artmisg GGT seviyeleri goriilmus. (4) Bizim calis-
mamizda sezaryan oranin ¢ok yiiksek olmasi literatir ile
celiskili bulgulara sebep olmus olabilir.

Yapilan bir calismada 37. gebelik haftasindan buyik be-
beklerde kizlarda GGT diizeyleri daha diisiik bulunmus-
tur. (4) Erkek bebeklerdeki yliksek GGT diizeyi baska bir
calismada daha gozlemlenmistir. (13) Bizim ¢alismamiz-
da da literatir ile uyumlu olarak erkeklerde daha yiiksek
GGT degerleri saptandi.

Glincel yayinlara bakildiginda cesitli calismalarda ye-
nidoganlarin dahil oldugu bebeklerde GGT diizeyleri
arastirilmig ve Ust sinir olarak 100 U/L olarak belirlenmis.
(14,15) Fakat bu calismalarda bizim calismamizdan farkli
olarak arastirilan bebekler izole olarak yenidogan degil,
yas araligi genis (3 ay-1 yil). Ayrica son yillarda yapilan
calismalarda izole olarak yenidoganlarda belirlenen GGT
dizeyleri ise calismalara dahil olan yenidoganlarda cesit-
li karaciger hastaliklari varhginda arastirilarak bulunmus.
(16,17)
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SONUC

Sonug olarak yenidogan doneminde (0-4 haftalar arasi)
GGT duzeyleri eriskin dlizeylere gore bes ile yedi kat faz-
la saptanabilir. Bizim calismamizda herhangi bir hastali-
g1 olmayan yenidoganlar icin uygun bir referans olmasa
bile yogun bakim Unitelerinde izlenen yenidogan be-
bekler icin uygun referans araligi olarak kullanilabilece-
gini disiinmekteyiz.

ETiK BEYANLAR

Etik Kurul Onay:: Calisma retrospektif olarak planlanmig
ve veriler dijital olarak elde edildiginden etik kurul onayi-
na gerek yoktur.

Aydinlatilmis Onam: Calisma retrospektif olarak dizayn
edildigi icin hastalardan aydinlatilmis onam alinmamis-
tir.

Hakem Degerlendirme Siireci: Harici cift kor hakem
degerlendirmesi.

Cikar Catismasi Durumu: Yazarlar bu calismada her-
hangi bir ¢ikara dayali iliski olmadigini beyan etmislerdir.

Finansal Destek: Yazarlar bu calismada finansal destek
almadiklarini beyan etmislerdir.

Yazar Katkilari: Yazarlarin tumi; makalenin tasarimina,
yuritilmesine, analizine katildigini ve son strimini
onayladiklarini beyan etmislerdir.
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HAV, HBV, HCV and HIV Seroprevalence in Patients Who
Requested ELISA Examination in the Emergency Department,
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Acil Serviste ELISA Tetkiki istenen Hastalarda HAV, HBV, HCV ve HIV
Seroprevalansi, Retrospektif Bir Calisma
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/ABSTRACT |

0z

Introduction: The aim of this study is to determine the
seroprevalence of HAV, HBV, HCV and HIV in patients who
applied to the emergency service for hepatitis viruses
and HIV serology, to examine their correlation with their
admission complaints, and to document the incidence
of positivity in the community cross-sectionally by
determining the proportion of risky patients who applied
to the emergency department

Material and Method: Among the patients who applied
to the emergency department between January 2022
and December 2022, anti-HAV IgM, HBsAg, anti-HBc IgM,
HIV Ag/Ab (antigen/antibody) (HIV-1/ HIV-2 IgM and
IgG antibodies and HIV-1 antibodies) cases that were
requested to be tested for p24 antigen) were included
in the study

Results: General characteristics of the patients,
Viral markers measured by ELISA method and their
distribution by gender, Viral markers measured by ELISA
method and their distribution by nationality and Leading
search reasons in serology examinations were evaluated.

Conclusion: This study has data that can reflect the
society in terms of the place where it was conducted and
the number of patients included in the study. With the
sensitivity of the Ministry of Health on the subject and
the impact of the intensive work of the primary care on
vaccination, we have found satisfactory results in terms
of transmission and vaccination.

Keywords: Seroprevelance, ELISA, emergency medicine

Giris: Bu calismanin amaci acil servise hepatit virlsi ve
HIV serolojisi ile basvuran hastalarda HAV, HBV, HCV ve HIV
seroprevalansini belirlemek, basvuru sikayetleri ile iliskisini
incelemek ve pozitiflik insidansini belgelemektir. acil servise
basvuran riskli hasta oranini belirleyerek toplum kesitsel

olarak

Gereg ve Yontem: Ocak 2022-Aralik 2022 tarihleri arasinda
acil servise basvuran hastalarda anti-HAV IgM, HBsAg, anti-
HBc IgM, HIV Ag/Ab (antijen/antikor) (HIV-1/ HIV-2 IgM ve
lgG antikorlari ve p24 antijeni igin test edilmesi istenen HIV-

1 antikorlar) vakalari calismaya dahil edildi.

Bulgular: Hastalarin genel 6zellikleri, ELISA yontemi ile
oOlcllen viral belirtecler ve cinsiyete gore dagilimi, ELISA
yontemi ile olctlen viral belirtecler ve uyruguna gore
dagilimi ve seroloji incelemelerinde 6ne c¢ikan arama
nedenleri degerlendirildi.

Sonug: Bu calisma, yapildigr yer ve calismaya dahil edilen
hasta sayisi acgisindan toplumu yansitabilecek verilere
sahiptir. Saghk Bakanhgimin konuyla ilgili hassasiyeti ve
birinci basamak saglik hizmetlerinin yogun calismasinin
asllamaya da etkisi ile bulasma ve asilama agisindan yuz

gUldurtcd sonuclar bulduk.

Anahtar Kelimeler: Seroprevelans, ELISA, acil tip
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INTRODUCTION

Despite the widespread use of screening methods in
recent years, the importance given to worker health,
the widespread use of workplace medicine, public
service announcements and in-service trainings on
infectious diseases transmission methods, Hepatitis
A (HAV), hepatitis B virus (HBV) transmitted by blood
and/or oral route. Transmission is increasing in viral
infections such as hepatitis C virus (HCV) and Human
immunodeficiency virus (HIV) (1). Due to the increasing
population density and immigration, primary
care preventive and screening health services are
insufficient in some regions.

According to the 2017 World Hepatitis Report, the
global prevalence of HBV infection is 3.5% in 2015,
and there are 2 billion people who have encountered
HBV in the world, approximately 240 million-257
million people live with HBV infection, 2.7 million of
them with HIV, 10-15% It is estimated that 1% of them
are co-infected with HCV (2). According to the World
Hepatitis report, in 2015, 71 million people were living
with chronic HCV infection, and 1.75 million new
HCV infections were diagnosed. 2.3 million people
living with HIV also have HCV infection (2). HIV has
reached almost the entire population of the world,
and according to the data of The Joint United Nation
Program on HIV/AIDS (UNAIDS) for 2022, 38.4 million
people were infected with HIV in 2021 and 650000
people died due to HIV/AIDS-related causes (3). There
are 30293 HIV-infected individuals and 2083 AIDS cases
in our country, from 1985 to 31 December 2021, whose
confirmation test was positive and reported. On the
other hand, between January 1, 2021 and December
31, 2021, a total of 3002 cases, including 2922 HIV-
infected individuals and 80 AIDS cases, were positive
for confirmatory tests (4).

Although viral markers are not routinely examined
in admissions to the emergency department; It is
requested before the operation in the etiology of
elevated liver function tests (LFT), workplace accidents
by healthcare professionals, resistant fever and
unexplained etiology of unconsciousness.

The aim of this study is to determine the seroprevalence
of HAV, HBV, HCV and HIV in patients who applied
to the emergency service for hepatitis viruses and
HIV serology, to examine their correlation with their
admission complaints, and to document the incidence
of positivity in the community cross-sectionally by
determining the proportion of risky patients who
applied to the emergency department.

MATERIAL METHOD

The study was carried out with the permission of the
izmir Katip Celebi University Non-Invasive Clinical
Research Ethics Committee (Date: 21.04.2022 -Decision
No: 0188). All procedures were carried out in accordance
with the ethical rules and the principles of the
Declaration of Helsinki.

Study Design and Setting

This single-center, retrospective cross-sectional study
was conducted in an emergency medicine clinic of a
tertiary education and research hospital. Our hospital is
one of the hospitals where the most emergency service
applications are made in the city center where it is
located.

Participants

Among the patients who applied to the emergency
department between January 2022 and December 2022,
anti-HAV IgM, HBsAg, anti-HBc IgM, HIV Ag/Ab (antigen/
antibody) (HIV-1/ HIV-2 IgM and IgG antibodies and HIV-
1 antibodies) cases that were requested to be tested
for p24 antigen) were included in the study. Patients
with missing data were excluded from the study. The
demographic characteristics of the patients included in
the study, the indications of the examinations (suspicion
of viral hepatitis, liver dysfunction, before hemodialysis
and interventional procedures, etc.) and examination
results were recorded in the study data form.

Outcome Measures

Anti-HAV IgM, HBsAg, anti-HBc Ig M, HIV Ag/Ab results
were obtained in the microbiology laboratory with
Abbott Architect12000SR (Architect, Abbott, USA) macro-
ELISA device autoanalyzer and chemiluminescence
immunoassay (Chemiluminescence) technique. The
results were evaluated based on the operating criteria
of the commercial kit. 0.80 U/L for anti-HAV IgM, 0.90
U/L for HBsAg, 0.90 U/L for anti-HCV, greater than 1 U/L
for HIV Ag/Ab and for anti-HBc IgM If =1 U/L samples
were considered positive. In addition, confirmatory test
results were accepted as definitive results for those who
were HIV Ag/Ab positive.

Statistical Analysis

IBM SPSS Statistics 28 (SPSS Inc., Chicago, USA) program
was used for data analysis. Descriptive statistics are
presented with frequency, percentage, mean and
standard deviation values. Whether the data conformed
to the normal distribution was evaluated using the
Shapiro-Wilk test, skewness- kurtosis values, and Q-Q
plots. Independent Samples t-Test was used for data
conforming to normal distribution in the comparison of
two independent groups. The chi-square test was used
to compare two or more categorical groups. A p value of
<0.05 was considered significant. All statistics were done
at 95% confidence interval.
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RESULTS

Considering the sociodemographic characteristics of
4799 patients admitted to the emergency department
and included in our study, 2056 (42.8%) were female
and 2743 (57.2%) were male. The mean age of women
is 54.44+22.8, while that of men is 46.4+20.8. Of the
cases, 4622 (96.3%) were citizens of the Republic of
Turkey (T.R.), 144 (3%) were Syrian citizens, 8 (0.2%)
were from Europe, 16 (0.3%) were from Asia, and 9
(0.2%) were from Africa ( Table 1).

Table 1. General characteristics of the patients

Number (n) Percentage (%)
Age (mean£SD) 50+ 22
Gender
Female 2056 42.8
Male 2743 57.2
Total 4799 100
Nationality
Turkish 4622 96.3
Syrian 144 3
European 8 0.2
Asian 16 0.3
African 9 0.2
Total 4799 100

The positivity rates in the patients included in the study
were 2% (n=95) for Anti HAV IgM and 3.3% (n=159) for
Hbs Ag. Anti HBc IgM 0.5% (n=26). 1.2% (n=>57) for anti
HCV. For HIV Ag/Ab Combo it was 0.6% (n=27). When
the differences between the sexes were examined, the
rate of HbsAg positivity was found to be statistically
significantly higher in men than in women (4%, 2.5%)

(p=0.001). No gender difference was found between
other markers (Table 2).

Table 2. Viral markers measured by ELISA method and their

distribution by gender

Gender Total P
Female Male

Anti HAV IgM 0.107
Negative ~ 2023 (98%)  2681(98%) 4704 (98%)
Positive 33 (2%) 62(2%) 95 (2%)
Total 2056 (42.8%) 2743 (57.2%) 4799 (100%)

HBSAg 0.001
Negative 2008 (97.7%) 2632 (96%)  4640(96.7%)
Positive 48 (2.3%) 111 (4%) 159 (3.3%)
Total 2056 (100%) 2743 (100%) 4799 (100%)

Anti HBc IgM 0.212
Negative 2048 (99.6%) 2725(99.3%) 4773 (99.5%)
Positive 8 (0.4%) 18 (0.7%) 26 (0.5%)
Total 2056 (100%) 2743 (100%) 4799 (100%)

Anti HCV 0.076
Negative 2717 (99.1%) 2025 (98.5%) 4742 (98.8%)
Positive 26 (0.9%) 31(1.5%) 57 (1.2%)
Total 2743 (100%) 2056 (100%) 4799 (100%)

HIV Ag/Ab combo 0.541
Negative 2046 (99.5%) 2726 (99.4%) 4772 (99.4%)
Positive 10 (0.5%) 17 (0.6%) 27 (0.6%)
Total 2056 (100%) 2743 (100%) 4799 (100%)

Considering the differences according to the

nationalities of the patients included in the study, Anti
HCV positivity was found in Turkish Residents. It was
found to be significant in nationals compared to others
(p <0.001). Positive and negative rates by nationality are
given in Table 3.

Table 3. Viral markers measured by ELISA method and their distribution by nationality

Nationality
Turkish Syrian European Asian African Total P
Anti HAV IgM 0.138
Negative 4534 (94.5%) 137 (2.9%) 8(0.2%) 16 (0.3%) 9 (0.2%) 4704 (98%)
Positive 88 (1.8%) 7 (0.1%) 0 (0%) 0 (0%) 0 (0%) 95 (2%)
Total 4622 (96.3%) 144 (3%) 8(0.2%) 16 (0.3%) 9 (0.2%) 4799 (100%)
HBSAg 0.080
Negative 4468 (93.1%) 142 (3%) 8 (0.2%) 14 (0.3%) 8(0.2%) 4640 (96.7%)
Positive 154 (3.2%) 2 (0%) 0 (0%) 2 (0%) 1 (0%) 159 (3.3%)
Total 4622 (96.3%) 144 (3%) 8(0.2%) 16 (0.3%) 9 (0.2%) 4799 (100%)
Anti HBS IgM 0.993
Negative 4597 (95.8%) 143 (3%) 8(0.2%) 16 (0.3%) 9 (0.2%) 4773 (99.5%)
Positive 25 (0.5%) 1 (0%) 0 (0%) 0 (0%) 0 (0%) 26 (0.5%)
Total 4622 (96.3%) 144 (3%) 8(0.2%) 16 (0.3%) 9 (0.2%) 4799 (100%)
Anti HCV <0.001
Negative 4572 (95.3%) 139 (2.9%) 8 (0.2%) 14 (0.3%) 9 (0.2%) 4742 (98.8%)
Positive 50 (1%) 5(0.1%) 0 (0%) 2 (0%) 0 (0%) 57 (1.2%)
Total 4622 (96.3%) 144 (3%) 8(0.2%) 16 (0.3%) 9 (0.2%) 4799 (100%)
HIV Ag/Ab Combo 0.904
Negative 4595 (95.7%) 144 (3%) 8(0.2%) 16 (0.3%) 9 (0.2%) 4772 (99.4)
Positive 27 (0.6%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 27 (0.6)
Total 4622 (96.3%) 144 (3%) 8(0.2%) 16 (0.3%) 9 (0.2%) 4799 (100%)
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When positivity rates were compared according to
their diagnosis, Anti HAV IgM positivity was found to
be statistically significant in hemodialysis patients
compared to other diagnoses (p <0.001). No significant
difference was found between other markers and
indications. (Table 4).

Considering the rate of positivity in the tests taken
before the emergency operation, incidentally; Anti HAV
IgM 1.3% (n=42) Hbs Ag 3.2% (n=102), Anti HBc IgM
0.4% (n=13), Anti HCV 1% (n=33), HIV Ag/Ab Combo
0.3% (n =11).

DISCUSSION

Emergency services are units that provide health care
24 hours a day without any interruption, concern many
different disciplines, where patients are admitted at
the first application or by referral from another health
center, and the exact diagnosis of the patients is
mostly unknown at the first stage. Despite the gradual
increase in risk groups in communicable diseases and
the precautions taken against transmission routes, the
incidence of these diseases is still increasing (5).

The first unit that welcomes patients in cases of threats
that are noticed or detected for the first time is the
emergency services. In this case, the importance of
emergency service physicians and managers to take
the necessary precautions emerges. Patients and health
personnel working in emergency departments where
continuous health services are provided are constantly
at risk of some infectious diseases (6,7). This situation
has also come to the fore in the COVID-19 case we have

experienced in recent years (8). Despite these known
facts, it was observed in the study that the number of
applications by the health personnel in the emergency
department of our hospital was very low. The low
number of occupational accidents shows that the
educational and practical process in in-service training
and prevention methods is successful.

However, the prevalence of being positive was found to
be compatible with the prevalence of the population in
patients who applied to the emergency department and
did not have active complaints for infectious diseases
and were requested to have hepatitis and HIV serology
tests (4,9). The proportions of patients who were taken
in this cross-sectional preoperative or unexplained
condition and found to be positive vary between 1.4%
and 0.4%. Although these rates show that the ministry
of health is working effectively in public health, it is of
great importance that newly detected cases are directed
to appropriate treatment in order to prevent new
transmissions.

The fact that the number of patients included in the
study was 4799 and the female-male ratios were equal,
we think that it is generally adaptable for a cross-
sectional study. Considering the immigration status from
foreign countries for the last 5 years, it is observed that
the patients who applied to the emergency department
did not differ much in terms of sociodemographic
nationality.

Except for the Hbs Ag positivity rate (males are
statistically more numerous), there is no statistical
difference between the sex ratios in other markers.
Similar results were found in other studies (10).

Table 4. Leading search reasons in serology examinations

Anti HAV IgM HBsAg Anti HBc IgM Anti HCV HIV Ag/Ab Total
Neg n Posn Neg n Posn Neg n Posn Neg n Posn Negn Pos n n
(%) ] (%) (%) (%) (%) (%) (%) (%) (%) (%)
Acute viral hepatitis 167 2 [ 6 171 1 170 2 171 1 172
P (97.1%) (2.9%) (96.5%) (3.5%) (99.4%) (0.6%) (98.8%) (1.2%) (99.4%) (0.6%) (100%)
LFT Augmentations Sy =< 821 32 845 8 837 16 843 10 853
g (96.1%) (3.9%) (96.2%) (3.8%) (99.1%) (0.9%) (98.1%) (1.9%) (98.8%) (1.2%) (100%)
. 95 94 1 94 1 93 2 94 1 95
Gallbladder diseases (100%) 2 (98.9%) (1.1%) (98.9%) (1.1%) (97.9%) (2.1%) (98.9%) (1.1%) (100%)
PiasmemEiie 3130 42 3070 102 3159 13 3139 33 3161 11 3172
P (987%)  (13%)  (96.8%) (3.2%) (99.6%)  (04%)  (99%)  (1%)  (99.7%)  (0.3%)  (100%)
Memedhlids 183 9 188 4 191 1 191 1 189 3 192
(95.3%) (4.7%) (97.9%) (2.1%) (99.5%) (0.5%) (99.5%) (0.5%) (98.4%) (0.6%) (100%)
Endlesl@ 224 6 219 Ih 228 2 228 2 229 1 230
24 (97.4%) (2.6%) (95.2%) (4.8%) (99.4%) (0.9%) (99.1%) (0.9%) (99.6%) (0.4%) (100%)
A 13 13 13 13 13 13
Malignity 0%  °  @oow 0 oo%  °  oow  °  (oo%)  ©  (100%)
. . 26 26 26 26 26 26
cmhest oo ° ooy ° aoo%) oo oo O (100%)
. 29 28 1 29 28 1 29 29
Workaccident o0%) O (966%) (34%) (100%) O (966%) (34%) (100% O (100%)
17 15 2 17 17 17 17
Substance abuse (100%) 0 (882%) (11.8%)  (100%) 0 (100%) 0 (1009%) 0 (100%)
p value* <0.001 0.373 0.843 0.578 0.177
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Considering the differences according to nationalities,
Anti HCV positivity T.C. It was found to be significant
in nationals compared to others (p <0.001), but it is
controversial whether it is clinically significant due to
the large differences between the number of patients in
the groups compared. More research is needed on this
subject.

CONCLUSION

This study has data that can reflect the society in terms
of the place where it was conducted and the number of
patients included in the study. With the sensitivity of the
Ministry of Health on the subject and the impact of the
intensive work of the primary care on vaccination, we
have found satisfactory results in terms of transmission
and vaccination.

Limitations

The most important limitation of this study is that it did
not include all patients who applied to the emergency
department, but only those who were requested to be
tested. Second important limitation of this study is that
its an retrospectiv studies. Study was conducted through
patient records.
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' ABSTRACT |

Amac: Bu calismanin amaci, Ewing sarkom ailesi timorla (EFT)
cocuklarin klinik 6zelliklerini ve sonuglarini gézden gegirmektir.

Gere¢ ve Yontem: Patolojik olarak EFT tanisi alan ¢ocuklarin
onkoloji dosyalari retrospektif olarak incelendi. Hastalarin klinik
ozellikleri, tedavi yaklasimlar ve tedavi sonuclari kaydedildi.
Ayrica, hastalarin tam kan sayimlarindan nétrofil/lenfosit
oranlari (NLR) ve platelet/lenfosit oranlari (PLR) da hesaplandi.

Bulgular: Calismaya 50 hasta dahil edildi. Hastalarin yasi
9,6 ay ile 17,5 yil arasinda degisiyordu (ortanca, 10,1 yil).
Erkek/kiz orani, 25/25 idi. En sik basvuru sikayet agriydi (n=
43, %86). Ekstraosseoz tutulum yapan 16 hasta (%32) vardi.
Bolgesel lenf nodu metastazi yapan 6 hasta (%12) vardi. On iki
hastada uzak metastaz saptandi. Alti hastada uzak metastaz
yeri akcigerken alti hastada diger uzak organ metastazi
vardi. Genel ve olaysiz sag kalim oranlari, sirasiyla %60,1+8,9
ve %52,5+8,2 idi. Hastalarin izlem sireleri 0,2 yil ile 15,7 yil
arasinda degisiyordu (ortanca, 3 yil). Kiz cinsiyet, ileri evre
hastalik, laktat dehidrogenaz degerinin ylksek olmasi, timor
voliimi > 10 cm3, yas = 12, anemi varlidi, notrofil lenfosit orani
sag kalim Uzerine negatif prognostik etkide bulunmus olsa da
istatistiksel olarak anlamli bulunmadi. Metastatik hastaligin
olmasi ve PLR > 150 olmasi olaysiz sag kalim tzerindeki negatif
etkisi istatistiksel olarak anlamli bulundu.

Sonug: Ewing sarkom ailesi timér tedavisinde multidisipliner
yaklagim oldukca dnemlidir. Bizim calismamizda her ne kadar
yasam oranlar (zerine etki etmese de (hasta sayimizin az
olmasi ile iliskili olabilir) yuksek riskli hastalarda yeni tedavi
yaklasimlarina ihtiyag vardir.

Anahtar Kelimeler: Ewing sarkom ailesi tiimdr, cocuk, prognoz

Aim: The aim of this study is to review of the clinical characteristics
and outcome of children with Ewing' sarcoma tumors of family
(EFT).

Material and Method: Oncology charts of children who were
pathologically diagnosed with EFT were reviewed retrospectively.
The clinical features, treatment approaches and treatment results
of the patients were recorded. In addition, neutrophil/lymphocyte
ratios (NLR) and platelet/lymphocyte ratios (PLR) were calculated
from the complete blood counts of the patients.

Results: Fifty patients were included in the study. The age of
the patients ranged from 9.6 months to 17.5 years (median, 10.1
years). The male/female ratio was 25/25. The most common
complaint was pain (n= 43, 86%). There were 16 patients (32%)
with extraosseous involvement. There were 6 patients (12%)
with regional lymph node metastasis. Distant metastases were
detected in 12 patients. Six patients had distant metastases in
the lung, while six patients had other distant metastases. Overall
and event-free survival rates were 60.1£89% and 52.5+8.2%,
respectively. The follow-up period of the patients ranged from
0.2 years to 15.7 years (median, 3 years). Although female gender,
advanced disease, high lactate dehydrogenase value, tumor
volume > 10 cm3, age > 12, presence of anemia and neutrophil
lymphocyte ratio had a negative prognostic effect on survival, it
was not statistically significant. The negative effect of metastatic
disease and PLR > 150 on event-free survival was found to be
statistically significant.

Conclusion: A multidisciplinary approach is very important in the
treatment of EFT. Although it did not affect survival in our study
(may be related to the small number of patients), new treatment
approaches are needed in high-risk patients.

Keywords: Ewing sarcoma family of tumor, children, prognosis
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Ulkemizde, kemigin primer tiimérleri tiim cocukluk cadi
timorlerinin yaklasik %6,5'ugunu olusturmaktadir (1).
Ewing sarkom ailesi tiimorler, cocukluk ¢aginin primer
kemik tumorlerinin yaklasik %34’Gnu olusturmaktadir
(2). Ewing sarkom ailesi tiimorler (EFT), Ewing sarkomu
(ES), ekstraossedz Ewing sarkomu, primitive noroekto-
dermal tiimor ve Askin tiimorlerini kapsar.

Hastalarin genellikle basvuru sikayetleri agr, sislik ya da
ele gelen kitle, ates ve patolojik kiriklardir. Ewing sarko-
mu siklikla alt ekstremitede uzun kemikler etkilenmek-
tedir (2,3). Uzun kemiklerde ise diyafizde yerlesmektedir.
GOgus duvarini iceren torakopulmoner bdlgenin EFT’si
Askin timoru olarak da bilinmektedir (2).

Ewing sarkomu ailesi timorlerinin tedavisinde, multi-
disipliner yaklasimlarla son 3-4 dekat icerisinde yasam
oranlarinda oldukga yuiz glldiriict sonuglar elde edil-
mistir. Burada 0Ozellikle lokal kontroliin saglanmasinda
cerrahi ve/veya radyoterapinin kullanilmasi, intensif ke-
moterapilerin kullanilmasi ve destek tedavilerinde gelis-
meler 6nemli rol oynamistir (2). Glinimiizde, genel ola-
rak metastatik olmayan EFT'de 5-yillik hastaliksiz yasam
oranlari %60-70'lerde iken, ne yazik ki tani aninda me-
tastazi olan hastalarda bu oran %10-30’lara diismektedir.
Prognozu olumsuz yonde etkileyen faktorler genellikle
blyuk yas, pelvis, kosta, vertabra, skapula, kafa kemik-
leri, klavikula gibi aksiyal kemik yerlesimli olmasi, blylk
timor volim ve tani aninda serum laktat dehidrogenaz
enzim yuksekligidir (2).

Bu calismada, klinigimizde izlenen EFT'si olan ¢ocuk has-
talanimizin, klinik bulgulari, tedavi yaklasimlar ve teda-
vi sonuclari ve tedavi sonuclarina etki eden faktorlerin
arastirilmasi amaglanmistir.

GEREC VE YONTEM

Bu calisma icin Selcuk Universitesi Tip Fakiiltesi, Yerel Etik
Kurul’'undan 29.03.2022 tarihli 2022/07 sayi ile izin alin-
mistir. Retrospektif bir calisma oldugu icin hasta ve hasta
yakinlarindan onam alinmamistir.

Selcuk Universitesi Tip Fakiiltesi, Cocuk Onkoloji ve He-
matoloji Bilim Dal’'nda 2006 ile 2021 yillari arasinda EFT
tanisi alan veya izlenen hastalarin dosyalari retrospektif
olarak incelendi. Hastalarin dosyalarindan;

Demografik bilgi olarak: yas ve cinsiyet

Klinik bulgulari olarak: basvuru anindaki sikayetleri ve si-
kayet sureleri, fizik muayene bulgulari, tam kan sayimlari
(tam kan sayimlarindan NLR ve PLR hesaplandi), timor
volimi, basvuru anindaki laktat dehidrogenaz (LDH)
dizeyleri (LDH icin referans araligi: 125-222 U/Ldir). Hem
NLR hem de PLR icin Vasquez ve arkadaslarinin (4) calis-
masinda degerler referans deder olarak alinmistir.

Tumorun yerlesim yerleri aksiyal kemikler (pelvis, kosta,
vertabra, skapula, kafa kemikleri, klavikula), apendikiiler
kemikler (femur, fibula, tibia, humerus, ayak kemikleri,
radius, ulna, el kemikleri), diger kemikler, ekstraosseoz
olarak siniflandirildi.

Hastalar lokal ya da metastatik olarak iki gruba ayrildi.

Tedavileri: Uygulanan kemoterapi protokol(, radyotera-
pi uygulanip / uygulanmadigi, cerrahi girisim uygulanip
/ uygulanmadigi ya da uygulanamadigi kaydedildi.

Hastalarda yillara gore ve ilag teminindeki gugliklere
go6re, AEWS 0031 isimli kemoterapi protokoll (5), El-
CESS-92 isimli kemoterapi protokolii (6), PIAV kemote-
rapi protokoli (sisplatin, ifosfamid, adriamisin ve vink-
ristin) ve Euro-Ewing-99 isimli kemoterapi protokoli (7)
uygulandi.

Tedavi sonuglari: hastalik sonucu (yastyor/kaybedildi),
genel yasam orani ve siresi, ve olaysiz yasam orani ve
suresi hesaplandi ve kaydedildi.

istatistiksel Analiz

istatistiksel analizler icin, GraphPad Prisim 9 (GraphPad,
San Dieogo, USA) ve SPSS 22.0 paket programi kullanildi.
Tanimlayicl istatistiklerde, kategorik veriler (nominal ya
da ordinal veriler) icin frekans ve ytizde degerleri kulla-
nilirken numerik verilerde énce dagilimin normal olup
olmamasini degerlendirmede D'Agostino & Pearson
testi (GraphPad software’in onerisi) kullanildi. Eger da-
gilm normal ise aritmetik ortalama + standart sapma;
dagihm normal degilse en disuk ve en yiksek degerle
beraber ortanca deger verildi. Yas gruplar (ordinal veri)
ve cinsiyete gore iki kategorik degisken arasindaki iligki-
ler ki-kare testi trend ile analiz edildi. Genel ve olaysiz ya-
sam oranlari icin Kaplan Meier Survival analizi kullanild.
Sag kalim analizlerinin karsilastirlmasinda Log Rank testi
kullanildi. P degeri < 0,05 ise istatistiksel olarak anlamli
kabul edildi.

BULGULAR

Calismaya, EFT'si olan 50 cocuk hasta dahil edildi. Has-
talanin yaslan 9,6 ay ile 17,5 yil arasinda degisiyordu (or-
tanca, 10,1 yil). Erkek ve kiz orani esitti (25/25). Hastalarin
demografik ve klinik 6zellikleri Tablo 1'de goriilmektedir.
En sik basvuru sikayeti agriydi (n: 43, %86).

Tumorlerin yerlesim yerleri incelendiginde 18 hasta-
da apendikiler kemik (%36), 16 hastada aksiyal kemik
(%32) ve 16 hastada ise ekstraossedz yerlesimliydi (%32)
(Tablo 1).

Tani aninda, LDH yiiksekligi 35 hastada (%70) saptandi
(Tablo 1).

On iki hastada (%24) ise uzak organ metastaz vardi ve
en sik uzak organ metastaz 6 hastada akcigerdi (%12).
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Tablo 1: Hastalarin demografik ve klinik 6zellikleri
Ozellik

n,(%)

Yas, ortanca (en distk-en buyuk)

Cinsiyet
Erkek
Kiz
Sikayetler
Agn
Sislik
Hareket kaybi
Kilo kaybi
Ates
Enlrezis
Hemoglobin diizeyi
Normal
Dusiik
Lokosit degeri
Normal
Dustik
Yuksek
Notrofil degeri
Normal
Yiksek
Dustk
Lenfosit degeri
Normal
Dusuk
Platelet degeri
Normal
Yuksek
Platelet lenfosit orani
<150
> 150
Notrofil lenfosit orani
<2
>2
Serum laktat dehidrogenaz diizeyi, (Normal: 125-
222 U/L)
Normal
Yuksek
Yerlesim yeri
Apendikiler kemikler
Aksiyal kemikler
Ekstraossedz
Tumor volimi
<10cm3
>10cm3
Hastaligin yayginhgi
Lokalize
Metastatik
Kemoterapi rejimleri
AEWS 0031 isimli kemoterapi protokolii
EICSS-92 isimli kemoterapi protokoli
PIAV
Euro-Ewing protokolii
Cerrahi
Uygulandi
Uygulanmadi ya da uygulanamadi
Radyoterapi
Uygulandi
Uygulanmadi ya da uygulanamadi

10,1 yil
(9,6 ay-17,5 yil)

25, (%50)
25, (%50)

43, (%86)
36, (%72)
24, (%48)
6, (%12)
5,(%10)
2, (%4)

43, (%86)
7,(%14)

42, (%84)
5,(%10)
3, (%6)

44, (%88)
3, (%6)
3, (%6)

45, (%90)
5,(%10)

43, (%86)
7,(%14)

31, (%62)
19, (%38)

33, (%66)
17, (%34)

15, (%30)
35, (%70)

18, (%36)
16, (%32)
16, (%32)

10, (%20)
40, (%80)

38, (%76)
12, (%24)

17, (%34)
16, (%32)
10, (%20)
7,(%14)

37, (%74)
13, (%26)

28, (%56)
22, (%44)

Tedavi yaklasimlar

Hastalara en ¢ok AEWS-0031 isimli protokol uygulan-
di (n: 17, %34). Bunu sirasiyla EICESS-92 isimli protokol
(n:16, %32), PIAV isimli protokol (n: 10, %20) ve Euro-
Ewing 99 isimli protokol (n: 7, %14) uygulandigi gorildu.
Otuz yedi hastaya (%74) cerrahi girisim uygulanirken, 13
hastaya uygulanmadi ya da uygulanamadi (%26). Radyo-
terapi ise 28 hastaya uygulandigi goruldi (%56).

Tedavi sonuglari

Ewing sarkom ailesi tiimorli hastalarin yasam analizleri
degerlendirildiginde, genel ve olaysiz sag kalim oranlari,
sirasiyla %60,1+8,9 ve %52,5+8,2 idi (Sekil 1). Hastalarin
izlem sireleri 0,2 yil ile 15,7 yil arasinda degisiyordu (or-
tanca 3 yil). Genel ve olaysiz sag kalim oranlar Uizerine
etki eden faktorler Tablo 2'de verilmistir.

1004
80+ J‘,_-
33 Ell i Genel Sag Kalim Oram: %60,1 £ %8,9
E GD- I'L Ll 1 L Al ]
@ Lalab
=] % N L1 OO SR | O
% Olaysiz Sag Kalim Orani: %52,5,1 £ %8,2
-
= 407
-
w
20+
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L} T T T 1
0 5 10 15 20
Zaman (yil)

Resim 1. Hastalarin genel ve olaysiz sag kalimlari

TARTISMA

Ewing sarkom ailesi timorler, cocuklarda osteosarkom-
dan sonra en sik gorilen primer kemik timoridir. Tim
EFT'nin yaklasik %80'i 20 yasin altindadir. Kiiglik yuvar-
lak mavi hiicreli timorlerden biri olan Ewing sarkom, si-
yah irk ve Asyali cocuklarda daha az beyaz irkta daha sik
goralur. Cogu hasta, genellikle kemik biylimesi veya
cocuklarda meydana gelen sporla ilgili yaralanmalarla
ya da blytme agrisi karistirilan, aralikh veya degisken
yogunlukta lokalize agn ve sislik ile basvururlar. Diger
basvuru yakinmalari ise, ates ve patolojik kiriklardir (2,
3).

Bizim hastalarimizda, en sik basvuru sikayeti agri ve
sislik oldugu gortlmektedir. Bir diger 6nemli semp-
tom hareket kaybi olurken kilo kaybi ve ates gibi siste-
mik semptomlar hastalarin yaklasik %10’unda oldugu
gorulmektedir. Bir diger semptom ise 6zellikle pelvik
yerlesimli EFT'li hastalarda entrezis varhgidir ki bizim
hastalarimizda %2'sinde eniirezis hastalarin oldugu
gozlendi.
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Tablo 2: Genel ve olaysiz sag kalim oranlari lizerine etki eden faktorler

GENEL SAG KALIM ORANI OLAYSIZ SAG KALIM ORANI
. Log Rank Testi . Log Rank Testi
Genel sag kalim Standart (Mantel Cox) Olaysiz sag Standart (Mantel Cox)
orani (%) hata (%) kalim orani hata
df P X2 df p
Cinsiyet 1,546 1 0,214 2,541 1 0,111
Kiz 551 12,3 44,2 11,5
Erkek 62,9 141 61,1 11,2
Hastalik yayginligi 1,578 1 0,209 6,129 1 0,013
Lokalalize 70,7 8,6 66,7 8,5
Metastatik 394 16,7 14,6 12,4
Laktat dehidrogenaz diizeyi 0,922 1 0,337 0,266 1 0,606
Normal 75,8 12,7 58,3 15,2
Yiksek 53,7 11 49,7 9,6
TUmor volimi 2,497 1 0,114 2,588 1 0,108
<10cm3 85,7 13,2 75 15,3
>10cm3 53,9 10,3 46,9 9,3
Hemoglobin diizeyi 0,05 1 0,822 2,585 1 0,108
Normal 60,1 10,5 57 9,1
Dusuk 571 18,7 28,6 171
Platelet lenfosit orani* 1,475 1 0,224 6,290 1 0,012
<150 65,8 10,9 66,9 9,4
>150 48,8 15,2 21,9 12,8
Notrofil lenfosit orani* 2,675 1 0,102 2,291 1 0,130
<2 67,4 10,4 56,3 9,9
>2 47,6 14,8 48,5 12,9
* Sinir degerleri Vasquez ve arkadaslarinin (4) calismasindan alinmistir.

Ewing sarkomu en sik alt ekstremite yerlesimli iken ikinci
en sik tutulum yeri pelvis kemikleridir (2, 3). Kemik tutu-
lumu olmayan ES vakalarini “ekstraosse6z” olarak tanim-
lanmaktadir. Hastalarin %20'sinden azinda, EFT herhangi
bir kemigi tutmaz, ancak dogrudan ekstremitelerin ve
govdenin yumusak dokularindan veya viseral bolgeler-
den kaynaklanir (8, 9). Bizim ¢alismamizda, femur, fibula,
tibia, humerus, ayak kemikleri, radius, ulna, el kemikleri
gibi apendikiiler kemikler en sik tutulurken, pelvis, kos-
ta, vertabra, skapula, kafa kemikleri, klavikula gibi aksiya
kemiklerde tutulum orani %32 idi. Bizim calismamizda
ilging olarak ekstraossedz EFT'li hasta oranin yiiksek bu-
lundu fakat bu durumu aciklayamadik.

GUnimuizde, cerrahi, radyoterapi ve kemoterapinin
birlikte oldugu multidisipliner yaklasimlarla lokalize
olan EFT’li hastalarda 5-yillik hastaliksiz yasam oranla-
rt %60-70'lere ulasmistir. Ancak benzer basari oranlari
maalesef tani aninda metastatik olan hastalarda elde
edilememistir. Tani aninda metastatik hastaligi olan
hastalarda bu oran sadece %10-30'lardadir (2). Metas-
tatik hastalik bilinen en 6nemli prognostik faktor olsa
da ayrica tani anindaki yasin buyuk olmasi, timorin ak-
siyal kemik yerlesimli olmasi, timor boyutunun biyik
olmasi ve tani anindaki serum LDH duizeyinin yiiksek ol-
masi diger kotl prognostik faktorler olarak bilinmekte-
dir. Ayrica bildirilen diger prognostik faktorler arasinda
ates, anemi varligi, proliferatif indeks ve kemoterapiye
cevap olarak nekroz oranlari da diger prognostik fak-
torlerdir (2, 3, 10-13).

Ulkemizde yapilan bir calismada, Kutluk ve arkadaslari
(14), 1972 ile 1999 yillari arasinda, 133 ES’li cocuk hasta-
da, 5-yillik genel sag kalim orani lokalize hastaligi olan
hastalarda %42 ve tani aninda metastazi olan hastalarda
ise %15 bulmuslardir. Kutluk ve arkadaslari (14) calisma-
larinda ayrica, uzak metastazlarin varligi, buyik primer
tiimorler (primer timor capinin <8 cm olmasi) ve pelvik
lokalizasyon kotl prognozla iliskili oldugunu bulmuslar-
dir. Bu calismada, 1990l yillarda genel yasam oranlarinin
%60’lara ulastigi gorilmektedir.

Ulkemizde yapilan bir baska calismada ise, Sari ve ar-
kadaslari (15), 1992-2005 yillar arasinda 98 ES’lu hasta-
yI incelemislerdir. Yazarlar, 5-yillik genel ve olaysiz sag
oranlarini %47 ve %40 bulmuslardir. Metastatik hastali-
g1 olmayan hastalar icin bu oranlar sirasiyla %51 ve %45
iken, metastatik hastaligi olan hastalarda %27 ve %18
olarak bulunmustur. Kizlarda 5 yillik genel ve olaysiz sag
kalim oranlari sirasiyla %30 ve %17 iken, erkeklerde %48
ve %45 bulunmustur. Metastaz varhgr metafiz timorleri
ile yakindan iligkiliydi. Timoriin kemikteki lokalizasyonu
(diyafiz veya metafizyal) ve hastalarin cinsiyeti prognos-
tik Gneme sahip oldugunu bildirmislerdir.

Bizim calismamizda, EFT'li hastalarin yasam analizleri
degerlendirildiginde, genel ve olaysiz sag kalim oranla-
r, sirastyla %60,1+8,9 ve %52,5+8,2 idi. Hastalarin izlem
sureleri 0,2 yil ile 15,7 yil arasinda degisiyordu (ortanca 3
yil). Kiz cinsiyet, ileri evre hastalik, LDH degerinin yiksek
olmasi, timor volimu > 10 cm3, yas = 12, anemi varhgi,
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notrofil lenfosit orani sag kalim oranlar izerine negatif
prognostik etkide bulunmus olsa da istatistiksel olarak
anlaml bulunmadi. Ancak, hem metastatik hastalik ol-
masi hem de PLR'nin 180 Uzerinde olmasi olaysaiz sag
kalim Gizerine olumsuz bir etkisi vardi.

Son yillarda NLR ve PLR gibi bazi biyolojik belirtecle-
rin cocukluk cagi kanserlerinde de kullanimi artmistir.
Vasquez ve arkadaslarinin (4) medyan takip siiresinin 17
ay oldugu calismada yiiksek NLR degerinin ES prognostik
bir faktor olmadigini saptamislardir. Li ve arkadaslarinin
(16) yaptiklar calismada NLR ve PLR'nin ES’li hastalarin
sag kalimi ile anlaml sekilde iliskili oldugunu gostermis-
tir. Xu ve arkadaslarinin (17) spinal EFT'sinde inflamatuar
biyobelirteclerin prognostik degerini arastiran calisma-
sinda NLR'nin ve PLR'nin hastalarin prognozu ile iliskili
olmadigini goéstermistir. Caismamizda, NLR'nin prognoz
Uzerine bir etkisinin olmadigini saptadik. PLR'nin ise ge-
nel sag kalim oranlar Uzerine etkisi yokken, PLR > 150
olmasi olaysiz sag kalim Gzerindeki negative etkisi ista-
tistiksel olarak anlamli bulundu.

SONUC

Son Ug¢ dort dekatta lokalize EFT tedavisnde oldukga ytiz
guldiriict sonuclar elde edilmis olsa da metastatik EFT
tedavisinde yeni tedavi yaklagimlarina ihtiyag vardir.
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Can Inflammatory Markers Measured before Total Knee
Replacement be an Early Indicator of Revision?

Total Diz Protezi Oncesi Olciilen inflamatuar Belirtecler Revizyonun Erken

Belirteci Olabilir Mi ?
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Department of Orthopedics and Traumatology, Samsun University, Samsun, Turkey
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/ABSTRACT |

0z

Aim: Knee replacement is one of the most commonly
performed orthopedic surgeries today. Various prognostic
markers are being investigated to reduce the revision rate. In
this study, inflammatory markers measured from preoperative
blood were evaluated in terms of revision.

Material and Method: 100 patients who underwent Total
Knee prosthesis between January 2017 and December 2021
(50 revisions and 50 non-revisions) were included in the
study. Systemic immune-inflammatory index (SIl), neutrophil-
lymphocyte ratio(NLR), ratio(LMR)
and platelet-lymphocyte ratios(PLR) calculated from the
hemograms taken before the first surgery of these patients;
were evaluated comparatively between those with and without

lymphocyte-monocyte

revision surgery.

Results: The mean age of the patients was 63.98+9.30 (38-80)
in patients who underwent revision, and 65.64+9.45 (46-87) in
patients who did not undergo revision. There was no significant
difference in age and gender distribution between the revised
and non-revisioned groups (p>0.05). No significant difference
was observed in the number of neutrophils, lymphocytes, and
monocytes between the revised and non-revisioned groups
(p>0.05). There was no significant difference in Sll, NLR, LMR
and PLR values between the revised and non-revisioned
groups (p>0.05)

Conclusion: SIl, NLR, LMR and PLR calculated from the
preoperative hemogram taken before total prosthesis surgery,
and no significant relationship was found between revision of
the knee prosthesis.

Keywords: total knee arthroplasty, Systemic immune-
inflammatory index, revision, neutrophil-lymphocyte ratio

Amag: Diz protezi ginimizde en sik uygulanan ortopedik
ameliyatlardan biridir. Revizyona gitme oranini distrmek icin
cesitli prognostik belirtecler arastirilmaktadir. Bu calismada da
ameliyat &ncesi alinan kanlardan 6l¢ulen inflamatuar belirteclerin
revizyona gitme acisindan dederlendirmesi yapilmistir.

Gereg ve Yontem: Calismaya Ocak 2017-Aralik 2021 tarihleri
arasinda Total Diz protezi yapilan 100 hasta(50 revizyona giden 50
revizyona gitmeyen) dahil edilmistir. Bu hastalarin ilk ameliyatlari
oncesi alinan hemogramlarindan hesaplanan Sistemik immdin-
lenfosit orani(NLR), lenfosit
monosit orani(LMR) ve platelet lenfosit oranlar (PLR); revizyon

inflamatuar indeks (Sll), notrofil

ameliyati olan ve olmayanlar arasinda karsilastirmali olarak
degerlendirilmistir.

Bulgular: Hastalarin  yas  ortalamasi  revizyon  vyapilan
hastalarda 63,98+9.30(38-80), revizyon yapilmayan hastalarda
ise 65,64+9.45(46-87) olarak bulundu. Revizyon yapilan ve
yapilmayan grup arasinda yas ve cinsiyet dagiimi anlamli
farklilik gézlenmedi(p>0.05). Revizyon yapilan ve yapilmayan
grup arasinda notrofil, lenfosit, monosit sayisinda anlamli
farklilk gozlenmedi(p>0.05). Revizyon yapilan ve yapilmayan
grup arasinda SII, NLR, LMR ve PLR degerlerinde anlamli farklilik

g6zlenmedi(p>0.05)

Sonug: Total protez ameliyati Oncesi alinan preop hemogramdan
hesaplanan Sistemik immun-inflamatuar indeks (Sll), nétrofil
lenfosit orani, lenfosit monosit orani ve platelet lenfosit orani
ile diz protezinin revizyona gitmesi arasinda anlamli bir iliski
bulunamamistr.

Anahtar Kelimeler: total diz artroplastisi, Sistemik immun-
inflamatuar indeks, revizyon, nétrofil-lenfosit orani
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INTRODUCTION

The knee joint is the largest joint of the human body
and has complex movements. The joint most affected
by degenerative diseases like osteoarthritis is the knee.
Osteoarthritis (OA) is the most common disease of the
musculoskeletal system (2). OA; It is a complex disease
that causes degeneration of joint components through
a combination of structural, mechanical and biological
pathways (3). There are many factors in the etiology, and
it is the result of the interaction of systemic and local
factors (4,5).

The history of total knee arthroplasty, which has been
successfully applied for many years in the treatment of
knee joint osteoarthritis (gonarthrosis), dates back to
the middle of the 19th century. In addition to clinical
and functional positive results, loosening due to long
years of use of the prosthesis is an absolute result. The
need for revision knee arthroplasty arises as a result of
the instability that develops due to the decrease in the
adhesion between the bone and the prosthesis (6).There
are many factors in the loosening of knee arthroplasty
components. Overuse, obesity, implant design, surgical
technique and infection are some of these factors (6).
Miller et al. reported that the first step of the mechanism
that causes prosthesis loosening is micro-movements
between the prosthesis and bone(7). Other mechanisms
are osteolysis, component collapse, inflammatory
response to microparticles formed as a result of
polyethylene insert abrasion, and inflammation that
develops in infective conditions (7).The basic mechanism
underlying osteolysis, which is the first condition
for the development of non-septic loosening, is the
biological response to microparticles formed as a result
of prosthesis wear. As a result of phagocytosis of these
particles in the joint by macrophages, it initiates the
inflammatory process. It has been shown that mediators
such as IL-1, IL-6, TNF, PGE2 and metalloproteinase are
secreted in the inflammatory process (9-11).

It has been shown that inflammation markers such
as C-reactive protein (CRP), IL-6 and TNF-a, which are
widely used, are significant in the prognosis of OA
and the level of pain due to arthrosis (12,13). On the
other hand, parameters such as systemic immune-
inflammatory index (Sll), neutrophil-lymphocyte ratio,
lymphocyte-monocyte ratio and platelet-lymphocyte
ratio are practical and innovative biomarkers that are
developing in cancer and inflammatory diseases(14).

In this study, we aimed to examine whether the
Systemic immune-inflammatory index (Sll), neutrophil
lymphocyte ratio, lymphocyte monocyte ratio and
platelet lymphocyte ratio measured before knee
replacement surgery can be used as a prognostic marker
for revision.

MATERIAL AND METHOD

This study was approved by the local ethics committee
and complies with the Helsinki Declaration. The
informed consent was waived due to the retrospective
nature of the study and the assessment utilized
anonymous research findings.

In this study, the data of 164 patients who applied to
the Orthopedics and Traumatology outpatient clinic
with the complaint of pain between January 2017
and December 2021 were retrospectively analyzed. 42
patients who were found to have septic loosening as
a result of the examinations were excluded from the
study.

Twenty-two patients with known autoimmune
disease, acute and chronic infectious disease, systemic
inflammatory disease, current immunosuppressive
drug use, anti-inflammatory drug use in the last 15
days, chronic liver disease, history of malignancy, and
disease causing coagulation disorder were excluded.
As a result of physical examination and imaging, 50
patients who were diagnosed with aseptic loosening
in knee prosthesis, underwent revision total knee
arthroplasty and had at least 1 year of regular follow-
up were selected. Fiftypatients undergoing total
knee arthroplasty and not undergoing revision knee
arthroplasty were selected as the control group. As
a result, a total of 100 patients were included in the
study. It was observed that total knee prosthesis was
applied in various brands and models in line with
the physician’s preference in the patients. All of the
patients were selected from those who had a total knee
prosthesis that PCL-Substituting Knee Prosthesis

Neutrophil, lymphocyte, platelet and monocyte
values obtained from CBC tests performed within 10
days before surgery in the included patients were
used. Systemic Inflammatory Index (Sll)(Neutrophil
*Platelet/Lymphocyte), Neutrophil-Lymphocyte ratio
(NLR), Lymphocyte-Monocyte ratio (LMR) and Platelet-
Lymphocyte ratio (PLR) parameters were calculated.

Statistical analysis

IBM SPSS version 26.0 software program (IBM Corp.,
Armonk, NY, USA) was used for statistical analysis.
Mean, standard deviation, minimum and maximum
values were used in the descriptive statistics of the
data. The distribution of variables was measured with
the Kolmogorov-Smirnov test. Mann-Whitney U test
and independent sample test were used in the analysis
of quantitative independent data. Chi-square test
was used in the analysis of qualitative independent
data, and Fischer test was used when the chi-square
test conditions were not met. A P value of <0.05 was
considered statistically significant.
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RESULTS

The study included 100 patients, 50 revisions (41 Female,
9 Male) and 50 non-revision (41 Female, 9 Male) patients
between 2017-2021.

The mean age of the patients was 63.98+9.30 (38-80) in
patients who underwent revision, and 65.64+9.45 (46-
87) in patients who did not undergo revision.

There was no significant difference in age and gender
distribution between the revised and non-revisioned
groups (p>0.05).

No significant difference was observed in the number
of neutrophils, lymphocytes, and monocytes between
the revised and non-revisioned groups (p>0.05). There
was no significant difference in Sll, NLR, LMR and PLR
values between the revised and non-revisioned groups
(p>0.05) (Table 1).

DISCUSSION

A hemogram is a laboratory evaluation performed
before almost all surgeries. It is frequently used for many
evaluations because it is both cheap and easy to access
(14). It has been shown in many studies that there is
a correlation between the proportional relationship
between the blood markers in the hemogram and the
prognosis of some diseases (15-18). No relationship was
found between the indicators and revision.

Recent studies have shown that the Sl value calculated
by peripheral lymphocyte, neutrophil and platelet
counts is a good index for demonstrating local immune
response and systemic inflammation. SIl is an index
of inflammation that is easy to calculate and can be
reproduced from CBC results. It has been found to be
significant in the prediction of prognosis and in patient
follow-up in conditions such as various malignancies
(hepatocellular cancer, esophageal cancer, small cell

lung cancer), cardiogenic shock, adult Still's disease,
ankylosing spondylitis (15-20).

Although there are many studies on the cancer
prognosis of emerging and innovative biomarkers with
parameters such as systemic immune-inflammatory
index (SIl), neutrophil lymphocyte ratio, lymphocyte
monocyte ratio and platelet lymphocyte ratio (14), no
significant difference was observed in our study in terms
of the prognosis of total knee prosthesis (p>0.05).

It has been found that these parameters, which have
significant results as inflammatory markers in many
malignant and inflammatory diseases, do not give
significant results as early markers of knee replacement
revision. This may be because the inflammation that
develops in aseptic knee arthroplasty is not at a level to
affect systemic blood parameters. Also, the small number
of patients in the study may have affected the statistical
analysis. In addition, patients with autoimmune diseases,
a history of acute and chronic infections, systemic
inflammatory diseases, a history of malignancy and
coagulation disorders were not included in the study.
However, a similar trial was conducted in this group of
patients and it was likely that a statistically significant
change in the parameters studied could be detected.

Our study had several limitations. Our study included
only a limited number of patients and is single centered.
Future multicenter studies with higher patient numbers
will provide more accurate information.

CONCLUSION

No significant correlation was found between the
Systemic immune-inflammatory index (Sll), neutrophil
lymphocyte ratio, lymphocyte monocyte ratio and
platelet lymphocyte ratio calculated from the preop
hemogram taken before the total prosthesis surgery and
revision of the knee prosthesis.

Table 1. Relationship with demographic data and hematological parameters of patients

Descriptive Statistics
Revised Non-revised
Mean+SD Minimum Maximum MeantSD Minimum Maximum P

NEU 4,50+1.8 2,31 10,86 4,87+2.13 1,90 12,90 0,23
LYM 2,01+0.73 0,70 3,84 2,19+0.77 0,50 4,30 0,19
MONO 0,47+0.17 0,02 0,93 0,48+0.18 0,20 1,30 0.7
Sli 732,50+629.91 257,83 3173,63 687,01+553.02 163,00 3168,00 0,98
NLR 2,62+1.98 117 11,63 2,90+3.58 0,98 24,00 0,63
LMR 8,01+£26.58 1,20 192,00 4,90+£1.91 1,08 10,75 0,13
PLR 156,47+89.55 61,39 590,14 133,61+48.93 66,25 271,33 0,29
AGE 63,98+9.30 38 80 65,64+9.45 46 87 0,55
Gender F’\e/‘rzzle 491 F&r;zle 491 1.00
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/ABSTRACT |

Amac: Ailevi Akdeniz Atesi (AAA), otoinflamatuvar sendromlar
arasinda en sik gorilen periyodik ates sendromudur. Bu
hastaligin en agir komplikasyonu, amiloidoz gelisimidir.
Calismamizda; AAA tanisi almis, proteinirisi mevcut, kolsisin
kullanan c¢ocuk hastalarda, renal ve intrarenal vaskiler
yapilardaki hemodinamik degisikliklerin renal renkli dupleks
Doppler ultrasonografi (RDDUS) ile degerlendirilmesi
amaclandi.

Gereg¢ ve Yontem: AAA tanisi almis olup dizenli araliklarla
izlenen ve kolsisin kullanan 43 hasta ile 20 saghkh ¢ocuktan
olusan kontrol grubu calismaya dahil edildi. Hasta cocuk
grubu ve kontrol grubunun genel 6zelikleri ile spot idrarda
protein, kreatinin, protein/kreatinin oranlari incelendi. Her
iki gruba renal RDDUS incelemesi yapilarak her iki bobrek tist
pol, orta kesim ve alt poli ile her iki ana renal arterden elde
edilen rezistivite indeksi (Ri) ve pulsatilite indeksi (P) degerleri
kaydedildi. Bu parametreler, istatiksel analiz ile karsilastirildi.

Bulgular: Hasta ¢ocuk grubundan elde edilen RDDUS analizi
Olctimleri ile proteinirinin indirekt gdstergesi olan spot idrarda
protein/kreatinin orani arasinda istatistiksel olarak anlamh
farklilik saptanmadi (p>0.05). Kontrol ¢ocuk grubunda RDDUS
analizi 6lcimlerinde, sag bobrek Ust poliinden elde edilen
Ri degerleri, hasta grubundan elde olunan Ri degerlerinden
anlamli olarak daha yiiksek bulundu (p=0.002). Diger incelenen
RDDUS parametrelerinde, her iki grup arasinda istatiksel olarak
anlamli farklilik saptanmadi (p>0.05).

Sonug: Renal vaskiiler tutulum yapabilen AAA'da, RDDUS,
kolay uygulanabilir bir tetkik olmasina ragmen, renal hasara
sebep olabilecek amiloidozu engelleyen bir tedavi yontemi
olan kolsisin kullanan hastalarda, RDDUS bulgulari silik olabilir.

Anahtar Kelimeler: Ailesel Akdeniz atesi (FMF), renal dupleks
Doppler ultrasonografi (RDDUS), Kolsisin

Aim: Familial Mediterranean Fever (FMF) is the most common
periodic fever syndrome among autoinflammatory syndromes.
The most severe complication of this disease is the development
of amyloidosis. Our aim was to evaluate the hemodynamic
changes in renal and intrarenal vascular structures by renal duplex
Doppler ultrasonography (RDDUS) in pediatric FMF patients with
proteinuria who were using colchicine.

Material and Method: 43 children with FMF who were followed
up regularly and using colchicine and 20 healthy children were
included in the study. The patient characteristics and protein,
creatinine and protein/creatinine ratios in the spot urine were
analyzed of the patient and control groups. RDDUS examination
was performed in both groups, and resistivity index (RI) and
pulsatility index (Pl) values obtained from the upper pole, middle
section, lower pole and main renal arteries of both kidneys were
recorded.

Results: There was no statistically significant difference between
the RDDUS analysis measurements obtained from the patient
group and the protein/creatinine ratio in spot urine, which is an
indirect indicator of proteinuria (p>0.05). Rl values obtained from
the upper pole of the right kidney were found to be significantly
higher in control group compared to patinet group in RDDUS
analysis (p=0.002).There was no significant difference in the other
RDDUS parameters between the two groups (p>0.05).

Conclusion: Although RDDUS is an easily applicable test in FMF
with renal vascular involvement, RDDUS findings may be indistinct
in patients using colchicine, which prevents amyloidosis that may
cause renal damage.

Keywords: Familial Mediterranean fever (FMF), renal duplex
Doppler ultrasonography (RDDUS), Colchicine
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Ailevi Akdeniz Atesi (AAA) ya da benign rekiirren po-
liserozit, otoinflamatuvar sendromlar arasinda en sik
gorilen periyodik ates sendromudur (1). AAA, serozal
membranlarin inflamasyonu ile karakterize peritonit, plo-
rit, perikardit, sinovit-artrit ve ylksek atese neden olan,
otozomal resesif gecis gosteren herediter bir hastalktir
(2,3). AAA sikhigi, cocuklukta her iki cinste esit olmasina
ragmen, eriskinde erkeklerde 1.5-2 kat daha fazladir (4).
AAAda esas klinik bulgu, rekiirren ve kendini sinirlayan
ates ataklaridir. Periton, sinoviyum veya plevra inflamas-
yonuna bagli agir abdominal agri, artikiiler veya gégus
agrisi, ates epizotlarina eslik eder (2). Ates ve karin agrisi
hastalarin %90'Inda, g6gus agrisi %40’ 1nda gorilir. Asi-
metrik non-destriktif artrit %75, kronik destriktif artrit
9%2-5, sakroileit %0-4 oraninda gériilmektedir. Ozellikle
cocuk ve geng eriskin hastalarin %5‘inde ortaya c¢ikan
febril skrotal atak, testis torsiyonu ile karisabilir ve gerek-
siz cerrahi operasyonla sonuclanabilir (5-6). Ataklar ara-
sinda hastalar semptomsuzdur.

AAA hastalarinda sekonder amiloidoz gelisimi, prognoz-
da belirleyici olan hastaligin en kritik komplikasyonudur
(7). Amiloid fibriller, renovaskdiler yapilar ve parankimal
tutulum yoluyla doku ve organin morfolojik bitinligini
bozar. Vaskuler tutulum renal arterler ve arteriyollerde ola-
bilecedi gibi parankimin glomeriiler ve tubulointerstisyel
alanlarinda da olabilir (8). Amiloidoz gelisimi ile semptom-
larin stiresi, agirhgr ve baslangic yasi arasinda herhangi bir
korelasyon bulunamamistir (5-6). Bébrek tutulumu asemp-
tomatik mikroalbumindiri, makroalblimindiri, Gremi ve son
donem bobrek yetmezligi ile kendini gosterebilir (7).

AAAda hastaligin agirhigini belirleyebilmek amaciyla; has-
talhigin baslangic yasi, atak sikligi, kullanilan kolsisin dozu,
eklem tutulumu, erizipel benzeri semptom varligi ile ami-
loidoz varligi olup olmamasina gore kriterler ve Tel Hasho-
mer agirlik skoru puanlama sistemi gelistirilmis olup, bu
kriterlere gore hastalik hafif, orta ve agir olarak siniflandiril-
mistir (9). AAA tedavisinde kullanilan kolsisin, nétrofillerde
konsantre olarak atak sirasinda meydana gelen kemotaktik
aktivite artisini inhibe eder ve uzun dénemde amiloidoz
gelisiminin énlenmesinde, hastaligin tedavisi ve akut re-
kurren alevlenmelerinin dnlenmesinde etkilidir (5-6).

inflamatuvar atak agirligi ile amiloidoz varligi arasinda be-
lirgin bir iliski yoktur. Glinlik kolsisin tedavisi, hem ataklari
hem de amiloid depozisyonunu Onleyebilir. Ancak AAA
ile iliskili amiloidoz, heniiz eradike edilememis olup; ami-
loidoz hala hem ¢ocuk hem de eriskinlerde kronik renal
yetmezlik nedenidir. ilk defa 1955 yilinda tanimlanan AAA
iliskili amiloidozun gercek prevalansi bilinmemesine rag-
men kolsisinle diizenli bir sekilde takip edilen hastalarin
%5'inde amiloidoz gelistigine inanilmaktadir (10).

RDDUS hem ana renal arteri hem de intra-renal arteriyel
yapilari degerlendirebilen noninvaziv bir gorlntileme
yontemidir (11). Biz bu calismada; AAA tanisi almis ve kolsi-

sin kullanan farkli yas grubu ¢ocuk hastalarinin renal renkli
dupleks Doppler ultrasonografi (RDDUS) bulgularini, sag-
likli bireyler ile karsilastirmayr amacladik.

GEREC VE YONTEM

Hasta cocuk grubu, Temmuz 2008-Eyliil 2008 tarihleri ara-
sinda “Tokat Gaziosmanpasa Universite” hastanesi cocuk
polikliniginde AAA tanisi almis olup diizenli araliklarla iz-
lenmekte olan ve proteindirisi olan 43 ¢ocuktan olusturul-
du. Kontrol grubu ise ayni tarihler arasinda hastaneye bas-
vuran 20 saglikl cocuktan olusturuldu. Hasta grubundaki
cocuklarin yas, cinsiyet, kilo ve boylari ile AAA tani sireleri
sorgulandi. Ayrica bu cocuklarin AAA icin Tel Hashomer
agirhik skorlar ve spot idrarda protein, kreatinin ve protein/
kreatinin degerleri kaydedildi. Kontrol grubundaki ¢cocuk-
larin ise yaslari, cinsiyetleri, kilo ve boylari sorgulandi.

Hasta ve kontrol grubunun tiim ultrasonografik inceleme-
leri renkli Dupleks Doppler US cihazi ile (Logic 9, GE Medi-
cal Systems, Milwaukee USA) konveks 2-5 Mhz transduser
kullanilarak gerceklestirilmistir. islem ayni radyolog tarafin-
dan ve hastalar acken yapildi. incelemede her iki bébregin
Ust pol, orta kesim ve alt pollerindeki arkuat arterlerinden
ve her iki ana renal arterin hilus dlizeyinden elde edilen re-
zisitivite indeksi (RI), pulsatilite indeksi (Pi) degerleri 6lcil-
di. Her bir bobrek icin Ust pol, orta kesim ve alt polden en
az 3 Ol¢lim yapilarak ortalamalari alindi. Ardisik en az 3-5
benzer goriiniimde dalga formlari elde edildiginde her-
hangi bir dalga formundan 6l¢iim alindi. Bu parametreler,
istatiksel analiz ile karsilastirild.

istatistiksel degerlendirme

Stirekli degiskenler ortalama standart sapma (SD), nitel
degiskenler yilizde veya oran olarak ifade edildi. iki grup
arasinda surekli degiskenler “Student’s T” veya “Mann-W-
hitney U” testi ile nitel degiskenler ise “Ki kare” testi ile
karsilastirildi. Nitel degiskenler karsilastirilirken capraz
tablolarda (2x2) beklenen degerlerin 5’ ten kii¢lik oldugu
durumlarda “Fisher’s Exact” testi kullanildi. Protein/krea-
tinin orani ile RDDUS parameterleri arasindaki iligki “Pear-
son correlation coefficient” korealasyon testi kullanilarak
degerlendirildi. Tim istatistiksel analizlerde hesaplanan p
degeri<0.05 ise fark istatistiksel olarak anlamli kabul edildi.
TUm istatistiksel analizler icin SPSS programi (Version 11:
SPSS Inc, Chicago, IL, USA) kullanildi.

BULGULAR

Hasta grubu yas ortalamasi 12+3 olan 23 erkek (%53.5), 20
kiz (%46.5) olmak lizere toplam 43 hastadan, kontrol gru-
buysa yas ortalamasi 11+2 olan 8 erkek (%40), 12 kiz (%60)
olmak tizere toplam 20 saghkh cocuktan olusturuldu.

Hasta grubunun genel 6zellikleri Tablo 1’de gosterilmistir.
Belirlenen AAA skor ylizdeleri; grade 1 %47, grade 2 %50,
grade 3 %3 idi.
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Tablo1. Hasta Grubunun Genel Ozellikleri

Degiskenler

Hasta sayisi (n) 43

Yas (yil) 1243
Erkek (n, %) 23 (%53.5)
Kadin (n, %) 20 (%46.5)
Boy (cm) 1.42+0.16
Kilo (kg) 35+12
Vicut kitle indeksi (kg/m2) 17.1£2.5
Tani suresi (yl) 5+4
Spot idrarda Protein (mgr/dl) 216+257
Spot idrarda Kreatinin (mgr/I) 103+60
Spot idrarda Protein/kreatinin orani (dI/I) 2.25+1.47
AAA skoru

Grade 1 (hafif) 18 (%47)
Grade 2 (orta) 19 (%50)
Grade 3 (agir) 1 (%3)

Hasta grubundaki cocuklarda RDDUS incelemesi ile tespit
edilen her iki bobrege ait intrarenal Gst pol, orta kesim ve
alt polden elde edilen Ri ve Pi degerleri ile ana renal arter-
lere ait ortalama Ri, Pi degerleri Tablo 2'de gosterildi.

Tablo 2. Hasta grubundan elde edilen renal renkli Doppler
ultrasonografik veriler

Sag Bobrek Sol Bobrek

(ortalamatstandart ortalamazxstandart
sapma) sapma)
Ust pol intrarenal Ri 0,59+0,06 0,58+0,06
Orta kesim intrarenal Ri 0,58+0,05 0,57+0,05
Alt pol intrarenal Ri 0,58+0,06 0,56+0,04
Ust pol intrarenal Pi 0,99+0,33 0,98+0,37
Orta kesim intrarenal Pi 0,94+0,26 0,90+0,15
Alt pol intrarenal Pi 1,01+0,40 0,93+0,36
Ana renal arter Ri 0,62+0,06 0,63+0,06
Ana renal arter Pi 1,11+0,27 1,16+0,35
Ri: Rezisitivite indeksi, Pi: Pulsatilite indeksi

AAA skoru hafif, orta ve agir olanlar arasinda iki grup olus-
turuldu. AAA skoru hafif olanlar 1.grup, orta ve agir olanlar
2. grup olarak kabul edildi. Yas, cinsiyet, viicut kitle indeksi,
tani siiresi, spot idrarda protein, kreatinin miktari, protein/
kreatinin orani ve her iki bdbregin RDDUS parametreleri iki
grup arasinda karsilastirildi. Tanimlanan bu parametreler-
de her iki grup arasinda istatistiksel olarak anlamli bir fark-
lihk saptanmadi (Tablo 3).

Hasta grup ile kontrol grubu arasinda yas, cinsiyet, viicut
kitle indeksi arasinda anlamli farklilik saptanmadi (p>0.05).
Her iki grup arasinda sag bobrek (st poliinden alinan Ri
degerleri disinda istatistiksel olarak anlamli bir farkllk sap-
tanmadi (Tablo 4). Sag bobrek st polden elde edilen Rl
degerleri ise kontrol grubunda hasta gruba gdre anlamli
olarak daha yliksek bulundu P=0.002).

Tablo 3. Hastaligin agirligina gore renal renkli Doppler

ultrasonografi bulgularinin ve hasta 6zelliklerinin
karsilastirilmasi

Hafif AAA  Orta-Agir P

skoru AAA skoru degeri
Hasta sayisi (n) 18 19 p>0.05
Yas (yil) 12+4 12435  p>0.05
Erkek (n,%) 9 (%50) 12 (%60)  p>0.05
Boy (cm) 1,4+0,2 1.5+0,2 p>0.05
Kilo (kg) 34+12 3614 p>0.05
Vicut kitle indeksi (kg/m2) 16,8+2,5 16,5+2,8 p>0.05
Spot idrarda protein (mgr/dl) 197493 250+364  p>0.05
Spot idrarda kreatinin (mgr/I) 115453 100+70 p>0.05
(S)?aorfllzziirla/lr)da protein/kreatinin 19412 24417 p>0.05
Sag st pol intrarenal Ri 0,57+0,05 0,58+0,06 p>0.05
Sag orta kesim intrarenal Ri 0,57+0,03  0,57+0,05 p>0.05
Sag alt pol intrarenal Ri 0,59+0,07 0,57+0,06 p>0.05
Sag Ust pol intrarenal Pi 0,90+0,14  1,07+£0,50 p>0.05
Sag orta kesim intrarenal Pi 0,90+0,10 0,96+0,40 p>0.05
Sag alt pol intrarenal Pi 1,23+0,65 0,89+0,16  p>0.05
Sol iist pol intrarenal Ri 0,57+0,03  0,58+0,05 p>0.05
Sol orta kesim intrarenal Ri 0,56+0,03 0,56+0,05 p>0.05
Sol alt pol intrarenal Ri 0,57+0,04 0,56+0,03 p>0.05
Sol st pol intrarenal Pi 0,99+0,38 1,05+£0,53 p>0.05
Sol orta kesim intrarenal Pi 0,87+0,31 0,88+0,13 p>0.05
Sol alt pol intrarenal Pi 0,94+0,21 1,02+0,60 p>0.05
Sag ana renal arter Ri 0,64+0,08 0,62+0,06 p>0.05
Sag ana renal arter Pi 1,19+0,40 1,08+0,20 p>0.05
Sol ana renal arter Ri 0,65+0,08 0,63+0,06 p>0.05
Sol ana renal arter Pi 1,21+0,54 1,16£0,23  p>0.05

Ri: Rezistivite indeksi, Pi: Pulsatilite indeksi, AAA skoru: Ailevi Akdeniz Atesi Skoru

Tablo 4. Calisma Gruplarinin Genel Ozellikler ve RDDUS

Parametreleri Bakimindan Karsilastirilmasi

Hasta Kontrol P degeri
Hasta sayisi (n) 43 20 p>0.05
Yas (yil) 12+4 1142 p>0.05
Erkek (n, %) 23 (%54) 8 (%40) p>0.05
Boy (cm) 1,4+0,2 1.5+0,2 p>0.05
Kilo (kg) 35+13 36+8 p>0.05
Vicut kitle indeksi (kg/m2) 16,6+2,6 17,6123 p>0.05
Sag Ust pol intrarenal Ri 0,58+0,06 0,63+0,06 P=0.002*
Sag orta kesim intrarenal Ri 0,57+0,05 0,59+0,06 p>0.05
Sag alt pol intrarenal Ri 0,57£0,07 0,60+0,07 p>0.05
Sag st pol intrarenal Pi 0,99+0,37 0,98+0,23 p>0.05
Sag orta kesim intrarenal Pi 0,93+0,29 0,96+0,20 p>0.05
Sag alt pol intrarenal Pi 1,03£0,46 0,96+0,23 p>0.05
Sol Ust pol intrarenal Ri 0,58+0,05 0,59+0,07 p>0.05
Sol orta kesim intrarenal Ri 0,56+0,04 0,59+0,06 p>0.05
Sol alt pol intrarenal Ri 0,57+0,04 0,56+0,05 p>0.05
Sol tist pol intrarenal Pi 0,99+0,44 0,96+0,18 p>0.05
Sol orta kesim intrarenal Pi 0,88+0,11 0,96+0,21 p>0.05
Sol alt pol intrarenal Pi 0,98+0,43 0,85+0,16 p>0.05
Sag renal arter Ri 0,62+0,07 0,61+0,06 p>0.05
Sag renal arter Pi 1,19+0,40 1,08+0,24 p>0.05
Sol renal arter Ri 0,65+0,08 0,61+0,08 p>0.05
Sol renal arter Pi 1,12£0,29 1,07+£0,28 p>0.05

Ri: rezistivite indeksi, Pi: pulsalite indeksi
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AAA, herediter rekiirren atesin en sik tipidir. AAA hastala-
rinda sekonder amiloidoz gelisimi, prognozda belirleyici
olan hastaligin en kritik komplikasyonudur (7). Amiloid
fibriller, renovaskdler yapilar ve parankimde birikir. Vas-
kuler tutulum hem renal arterlerde hem de arteriyollerde
olabilir (9).

RDDUS, renal ve intrarenal arterlerde kan akimini gériin-
tller. Spektral analiz ise akim hakkinda kantitatif bilgi ve-
rir. RDDUS, renal vaskdiler rezistansin non-invaziv olarak
degerlendirilmesine olanak saglar. Doppler bulgular,
erigkin ve cocuklarda renal arter stenozu, renal ven trom-
bozu, bébrek biyopsisi sonrasi komplikasyonlarin deger-
lendirilmesi, akut ve kronik bobrek inflamasyonunda kan
akiminin degerlendirilmesi, obstriiktif ve non-obstriktif
toplayici sistem dilatasyonu ayriminin yapilmasinda, ce-
sitli parankimal bobrek hastaliklarinda renal vaskdler re-
zistansin degerlendirilmesinde yararhidir (11).

Renal vaskiiler rezistans, sistol/diastol orani, Ri ya da Pi
gibi parametreler 6lcllerek degerlendirilebilir. Bircok ca-
lismada pediyatrik renal vaskiler rezistansin degerlendi-
rilmesinde en sik Ri degeri kullanilmaktadir (13). Platt ve
arkadaslarinin yaptigi bir calismada renal biyopsi yapil-
mis 41 hastanin Ri degerleri analiz edilmistir. izole glome-
riler hastaligi olan hastalarda normal Ri degerleri (0,58)
go6zlenmisken, vaskiler veya interstisyel hastaligi olan
hastalarda ise belirgin yikselmis Ri degerleri (0.75-0.87)
bulunmustur (14). Mostbezk ve arkadaslari histopatolojik
olarak tanisi konmus renal hastalik bulgulari olan 34 has-
tayl RDDUS ile perkutan biyopsi dncesi degerlendirmistir.
Renal parankimal hastaliklar ile Rl arasinda istatiksel ola-
rak anlamli farkhhk saptanmamistir. Ancak R, arterioskle-
roz, glomeruler skleroz, 6dem, fokal interstisyel fibrozis
gibi nonspesifik vaskiler ve glomeruler patolojiler ile
iliskili bulunmus. Rl, arterioskleroz insidansinin yiksek ol-
masi nedeniyle hastanin yasi arttikga artmistir (15).

RDDUS, renal biyopsinin yerini almamakla birlikte bircok
calismada, Doppler sonografinin bilinen renal hastalik
takibinde kullanilabilecegi onerilmektedir. Patriquin ve
arkadaslarinin yayinladiklari bir seride, Doppler sonogra-
finin hemolitik tiremik sendromlu hastalarda klinik diizel-
meden Once renal diizelmeyi 6ngorebilecegdi bildirilmis-
tir (16). Doppler sonografinin ayrica non-obstriktif akut
renal yetmezlik ve diyabetik nefropatinin degelendiril-
mesinde yararli oldugu gosterilmistir (13).

Kolsisin, AAA'ya bagl gelisen amiloidozun tedavisinde
ve Onlenmesinde etkili bir tedavi yontemidir (17). Zemer
ve arkadaslari, bir calismada ise uzun dénem devamli ve
glinliik kolsisin tedavisinin amiloidoz sebebiyle gelisen
renal hastalik nefrotik sendrom déneminde tani konulsa
bile bobrek hasarini azaltacagini gostermislerdir. Kolsi-
sin tedavisinin gerilettigi 3 nefrotik sendromlu olgu da
bildirmislerdir (18). Livneh ve arkadaslarinin bir ¢alisma-
sinda, amiloidoza bagh bobrek hastaligi gelistikten son-

ra diizenli kolsisin tedavisi baslanan 68 AAA hastasinin
22'sinde renal hastaligin stabil kaldigi, 15'inin dizeldigi
ve 31'inin kotulestigi gosterilmistir. Hastaligin kotulesme-
si, baslangi¢ kreatinin degerlerinin 1.5mgr/dl izerinde ol-
masi ve ortalama kolsisin dozaji ile iliskili bulunmus fakat
tedavi 6ncesi hastaligin siddeti, proteinri stresi, nefrotik
sendrom varlidi, febril ataklarin persistansi ya da cinsiyet-
le iliskisi bulunmamistir (19). Kolsisinin terapotik etkisi ilk
prezentasyonda renal hastalik evresi, ilag dozu ve tedavi
baslandigi andaki histopatolojik bulgular ile iliskilidir (20).

Bizim calismamizda, takip siiresi ve atak siddeti farkli AAA
tanisi konulmus ¢ocuk hasta grubunda renal ve intrare-
nal vaskiiler yapilardaki hemodinamik degisikliklerin RD-
DUS ile degerlendirilmesi amaclandi. Renal parenkimal
hastaligin degerlendiriimesinde inceledigimiz paramet-
reler renal ve intrarenal arteriyel yapilardan elde olunan
Ri, Pi parametreleriydi. Her iki bébrekten yapilan 6lciim-
lerle elde edilen Ri, Pi degerleri ile proteiniiri gdstergesi
spot idrarda protein/kreatinin orani arasinda istatistiksel
anlamh bir iliski bulunmamistir. 2016 yilinda Sezer ve ar-
kadaslarinin AAA hastalan ile saghkh bireylerin RDDUS
bulgularini karsilastirdigi ¢alismasinda; mikroalbuminu-
risi bulunan AAA hastalarindan elde edilen RI degerleri-
nin hem normoalbumintirik hasta grubuna gére hem de
kontrol grubuna gore anlamli olarak daha yuksek oldu-
gunu gostermislerdir (20). Ayni calismada bizim ¢alisma-
miza benzer sekilde hasta grubu ve saghkh kontrol grubu
arasinda elde edilen Pi degerleri arasinda anlamli farklilik
saptanmamistir. Bizim calismamizda hasta ve kontrol gru-
bu arasinda hem Ri hem de Pi degerleri arasinda anlamli
farkhhk olmamasi hastalarin cogunlugunun hafif ve orta
AAA skoruna sahip olmasina veya hastalarin tani anindan
itibaren renal amiloidozu engelleyen kolsisin kullanimina
bagli olabilir. Bu konuyu aydinlatmak amaciyla daha ge-
nis ve daha homojen hasta gruplarinda kolsisin kullanan
ve kullanmayan hastalari da icerecek sekilde yeni calis-
malar yapilmasi gereklidir.

Rezistivite indeksi, RDDUS spektrumundan elde edilebi-
len basit bir parametredir. Bu indeks, maksimal sistolik
kan akimi ile iliskili olarak end-diyastolik kan akimi azal-
masini ylizde olarak ifade eder. Bobrek kompresyonu gibi
ekstrensek faktorler, valsalva manevrasi boyunca nefes
tutma, asin bradikardi Ri degerlerini arttirabilir (12). Bizim
calismamizda hasta ¢cocuk grubu ile kontrol grubu arasin-
da yapilan RDDUS analizi 6l¢timlerinde sag bobrek st
poliinden elde edilen Ri degerleri, kontrol grubunda has-
ta grubuna gore literatiirden farkh olarak anlamli olarak
daha yuksek bulundu. Bu durumun inceleme esnasinda
kompresyon gibi teknik nedenlere bagh olabilecegi du-
stndld.

Calismamizin belirtilmesi gereken bazi kisitliliklari bulun-
maktadir. Hasta sayimiz kisitli idi. Hastalarimizin tamami
kolsisin kullaniyordu, kolsisin kullanmayan hastalar calis-
maya dahil edilmemisti. Olciimler tek radyolog tarafin-
dan yapilmisti, bu nedenle gézlemciler arasi uyum analizi
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yapilamamis olmasi diger bir kisitlilikti. Ayrica protein(iri-
si mevcut hastalarin amiloidoz gelisiminin ortaya konul-
masi icin histopatolojik degerlendirilmesi yoktu.

SONUC

RDDUS, renal vaskdler yapilari degerlendiren invaziv ol-
mayan, ucuz ve operator bagimli bir tekniktir. AAA gibi
amiloidoza bagli renal vaskiler tutulum yapan bir has-
talikta kolaylikla uygulanabilmesine ragmen, amiloido-
zu engelleyen bir tedavi yontemi olan kolsisin kullanan
hastalarda, renal hasar gelismemesine bagh olarak RD-
DUS bulgulan silik olabilir. Bu nedenle RDDUS'nin AAA
izleminde klinik pratikte kullanimi yaygin degildir. AAA'da
RDDUS'nin etkinligini gostermek amaciyla ¢cok merkezli,
genis hasta serili, prospektif calismalara ihtiyac vardir.

ETiK BEYANLAR

Etik Kurul Onay:: Calisma retrospektif olarak planlanmis
ve veriler dijital olarak elde edildiginden etik kurul onayina
gerek yoktur.

Aydinlatilmis Onam: Calisma retrospektif olarak dizayn
edildigi icin hastalardan aydinlatilmis onam alinmamistir.

Hakem Degerlendirme Siireci: Harici ¢ift kor hakem de-
gerlendirmesi.

Cikar Catismasi Durumu: Yazarlar bu calismada herhangi
bir ¢ikara dayali iliski olmadigini beyan etmislerdir.

Finansal Destek: Yazarlar bu calismada finansal destek al-
madiklarini beyan etmislerdir.

Yazar Katkilari: Yazarlarin timd; makalenin tasarimi-
na, ylritilmesine, analizine katildigini ve son strimuni
onayladiklarini beyan etmislerdir.
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Aim: Acute transverse myelitis is a spinal cord inflammatory
disease that can occur at various spinal levels. It is extremely
rare but can cause severe disability and even death. In this
study, we aimed to evaluate the clinical findings, etiologic
factors, and their effects on prognosis in a group of patients
with acute transverse myelitis.

Material and Method: The study included 30 patients with
acute transverse myelitis who were hospitalized at our clinic
between January 2012 and December 2018. Hospitalization
and discharge modified Rankin Scales, basic demographic
data, treatments, lesion level, imaging, and CSF findings were
recorded.

Results: Sixteen (53%) of the patients were male and 14 (47%)
were female. The mean age was 54 years (16-84 years). While
13.3% of the cases developed into multiple sclerosis during
follow-up, the etiology was malignancy in 16.6%, neuromyelitis
optica in 6.6%, and infectious pathologies in 6.6%. Gender,
age, parity of sphincter involvement, CSF protein, high
hospitalization MRS score, and number of hospitalization days
were identified as prognostic factors (p values were p=0.017,
p=0.002, p=0.0013, p=0.019, p=0.001, p=0.002, respectively).
High hospitalization rankin score and increased number of
hospitalization days were correlated with poor prognosis at
discharge (Pearson correlation coefficient r=0.886, p<0.001;
r=0.675, p<0.001, respectively).

Conclusion: Acute transverse myelitis may have many different
etiologies. Even in patients who meet the diagnostic criteria,
multiple sclerosis can develop during follow-up. Long-term
monitoring and paraneoplastic processes should be considered
in myelitis. Furthermore, determining the factors affecting
prognosis is useful in predicting the long-term clinical course
of patients and guiding treatment.

Keywords: Clinical findings, etiology, prognosis, transverse
myelitis

Amag: Akut transvers miyelit omuriligin ¢esitli spinal seviyelerinde
gorllebilen Oldukca
rastlanmakla beraber agir engellilik ve hatta 6lime neden olabilir.
Bu calismada akut transvers miyelit ile takip edilen birgrup hastanin

enflamatuvar  bir hastaligidir. nadir

klinik bulgulari, etiyolojide yer alan faktorlerin degerlendirilmesi ve
prognoza etkilerinin arastiriimasi planlandi.

Gereg ve Yontem: Klinigimizde Ocak 2012-Aralik 2018 tarihleri
arasinda yatirilarak incelenen 30 akut transvers miyelit hastasi
calismaya dahil edildi. Hastalarin yatis ve taburculuk modifiye
rankin skalalar, temel demografik verileri, uygulanan tedaviler,
lezyon seviyesi, goriintileme ve BOS bulgular kayit edildi.

Bulgular: Hastalarin 16'si erkek (%53), 14’0 (%47) kadindi. Yas
ortalamasi 54 (16-84 yil) bulundu. Vakalarin %13.3'0 takipte
multiple skleroza donusurken, %16.6'sinda etiyolojide malignite, %
6.6'sinda ndromyelitis optika, % 6.6'sinda ise enfeksiyoz patolojiler
tespit edildi. Prognoza etkili faktorler cinsiyet, yas, sfinkter tutulumu
eslikciligi, BOS proteini, yatis MRS skorunun yiksek olmasi ve yatis
gln sayisi olarak belirlendi (p degerleri sirasiyla p=0.017, p=0.002,
p=0.013, p=0.019, p=0.001, p=0.002). Yiksek yatis Rankin skoru
ve yatis gln sayisinin artisi taburculukta kot prognozla korele
bulundu (r=0.886, p<0.001; r=0.675, p<0.001).

Sonug: Akut transvers miyelitin etiyolojisinde bir¢ok farkli neden
bulunabilmektedir. Tanr kriterlerini tam olarak karsilayan hastalarda
dahi takipte multiple skleroza dénisim olabilmektedir. Miyelitte
uzun sureli takip ve paraneoplastik streclerin yer alabilecedi akilda
tutulmalidir. Ayrica prognoz Gzerine etkili faktorlerin belirlenmesi
uzun vadede hastalarin klinik seyrini 6ngérmede ve tedaviyi
yonlendirmede deder tasimaktadir.

Anahtar Kelimeler: Etiyoloji, klinik bulgular, prognoz, transvers
miyelit
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Clinical course and prognosis in transverse myelitis

INTRODUCTION

Acute Transverse Myelitis is a spinal cord inflammatory
disease that can develop from a variety of causes and
manifests as a wide range of clinical findings ranging
from non-specific mild sensory symptoms to severe
paralysis (1). This extremely rare disease has an annual
incidence of 1-8/1.000.000. (2). The thoracic spinal cord
is the most commonly affected spinal cord region (3).

A variety of factors could be involved in the etiology
of acute transverse myelitis. These generally include
parainfectious,  paraneoplastic,c  drug/toxin-induced,
systemic  autoimmune diseases, and  acquired
demyelinating diseases of the central nervous system (2).
When an underlying cause is discovered, it is referred to as
secondary transverse myelitis; otherwise, it is referred to
as idiopathic transverse myelitis. In 15-30% of the cases,
no etiologic cause can be found. Today, the idiopathic
group is gradually decreasing as a result of advanced
diagnostic tests and increased recognition of NMO (4).

The clinical presentation of acute transverse myelitis
syndromes may occasionally cause diagnostic
difficulties (1). Back pain, paraparesis, paresthesia,
level sensory deficit, and bladder-bowel symptoms are
the most common symptoms (3). A thorough history,
neurological examination, cerebrospinal fluid (CSF)
examination, and neuroimaging are all important in
making a diagnosis. CSF examinations play an important
role in understanding demyelinating disorders and
inflammatory processes (5). Since the condition can
cause severe disability, both early diagnosis and effective
treatment are important.

The purpose of this study was to retrospectively evaluate
the demographic, etiologic, and clinical characteristics
of patients with acute transverse myelitis in the light
of imaging and laboratory findings, to investigate the
underlying pathologies, to examine them in terms of
follow-up and treatment, and to determine the associated
factors that may affect the prognosis in the short term.

MATERIAL AND METHOD

In this study, 45 medical epicrisis documents of patients
between the ages of 16 and 85 years who were hospitalized
at Erciyes University, Faculty of Medicine, Department of
Neurology between January 2012 and December 2018
and whose neurologic system examination findings
were suggestive of inflammatory processes with spinal
cord involvement were retrospectively reviewed. Ten
patients were excluded from the study because they
had previously been diagnosed with MS. Three patients
were excluded due to a spinal cord infarction, and two
patients were excluded due to existing spinal cord
involvement caused by a tumoral lesion. Thirty patients
with no prior neurologic symptoms or history and who

met the diagnostic criteria for acute transverse myelitis
according to the transverse myelitis consortium working
group (TMCWGQ) criteria were included in our study. These
diagnostic criteria were as follows: (1)- sensory, motor,
or autonomic dysfunction attributable to the spinal
cord; (2)- symptoms must be bilateral (not necessarily
symmetrical); (3)- clearly defined level of sensory deficit;
(4)- progression to the worst level in less than 21 days
after onset of symptoms; (5)- T2 hyperintense signal
change on neuroimaging (MRI or myelography), brain
abnormalities suggestive of MS, and exclusion of extra-
axial compressive etiology (6)- pleocytosis or increased
Immunoglobulin G (IgG) index in CSF (4).

Patients with MS diagnosed at follow-up were diagnosed
according to the 2018 McDonald criteria. MS patients
with a first episode of myelitis were included in our
study.

Gender, age, presenting complaints, medical history,
season of presentation, blood tests, presence of
autonomic  symptoms, treatments and clinical
improvement were all studied retrospectively. The time
to diagnosis was defined as the interval between the
onset of the first symptom after hospitalization and
the clinical diagnosis of ATM. Sphincter involvement
was questioned. Lumbar puncture (LP) was performed
on all patients. The value of CSF protein, viral serology,
oligoclonal band positivity, immune globulin G index,
and CSF cytology were all evaluated. Blood tests
included serologic tests, vasculitis, celiac disease, and
cancer markers in addition to routine complete blood
and biochemistry examinations. All patients underwent
Aquaporin-4 Antibody IgG test for NMO diagnosis.
Viral serology was performed in CSF, and the Human
Immunodeficiency Virus (HIV), Cytomegalovirus (CMV),
Herpes Simplex Virus (HSV Types 1-2), and Varicella
Zoster (VZV) were tested. In addition, VDRL and TPHA for
Neurosyphilis, Borrelia Burgdorferi IgM for Lyme disease,
Neurobrucellosis examinations, as well as CSF PCR, and
CSF culture for tuberculosis were performed.

All patients underwent 1.5 T brain and spinal MRI. The
location and distribution of lesions, the extent of lesions,
the number of involved segments, and the presence of
gadolinium contrast enhancement were recorded. A
sagittal spinal examination defined long segment spinal
involvement as involvement of three or more vertebral
segments and short segment spinal involvement as
involvement of one or two vertebral segments.

Based on hospitalization and discharge examination
findings, the clinical prognosis of the patients was
evaluated using the Modified Rankin Scale (MRS). As
a result, those with an MRS score of less than 2 were
considered to have a good prognosis, while those with
an MRS score of 2 or higher were considered to have a
poor prognosis.
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Approval for the study was obtained from Erciyes
University Ethics Committee. (2018/40)

Statistical Analysis

Statistical analyses were performed using the SPSS
(Statistical Package for The Social Sciences) program
version 26 (Armonk, NY, IBM Corp.released 2019).
Categorical measurements were summarized as numbers
and percentages, and numerical measurements as mean
and standard deviation (median, minimum, and maximum
as needed). A chi-square test was used to compare
categorical data. In the comparison of two independent
groups, Student’s t-test was used for the data fitting the
normal distribution, and the Mann-Whitney U test was
used for the data not fitting the normal distribution. In
correlation analysis, the Pearson correlation coefficient
was applied to normally distributed data. The statistical
significance value was accepted as p < 0.05.

RESULTS

The study included 30 patients, ranging in age from 16 to
84 years old. Sixteen (53%) of the patients were male and
14 (47%) were female. The mean age was 54 years (16-84
years). The average length of hospitalization was 19.73
(7-42) days. Table 1 displays the basic demographic data
for the entire patient group.

Table 1: Basic demographic data of the patients

Variables N(%)
Age, meanzStd (min-max) 53.3+16.0(16-84)

Days of hospitalization,
mean=Std (min-max)

Season of hospitalization

19.7£11.9(7-62)

Spring 9(30.0)
Summer 11(36.7)
Autumn 4(13.3)
Winter 6(20.0)
Symptom at hospitalization
Sensory deficit 4(13.3)
Motor deficit 3(10.0)
322;i20t0r and sensory 23(76.7)
CSF protein (mg/dL),

e S ) 52.0+32.7(25-170)

CSF glucose,

mean+Std (min-max)

Blood WBC at hospitalization,
mean+Std (min-max)

Blood Hgb at hospitalization,
mean=Std (min-max)

76.4+24.4(28-139)

9426+3706(4140-18400)

12.9+1.7(9,3-16,4)

Blood PLT at hospitalization, 259.000+92.648(117.000-
mean=Std (min-max) 471.000)
Number of segments retained, 3.8+2.2(2-10)
mean=Std (min-max)

MRS score at hospitalization,

mean=Std (min-max) zzellli-s)

MRS score at discharge, 2.641.5(0-5)

mean=Std (min-max)

The average length of stay in the intensive care unit for
one patient hospitalized there was 16 days. In terms
of hospitalization season, 11(36.7%) patients were
admitted during the summer, 9(30%) in the spring,
6(20%) in the winter, and 4(13.3%) in the autumn.
The symptoms at hospitalization were motor loss
and numbness in 23 patients (76.7%), numbness in 4
patients (13.3%), and motor loss in 3 patients (10%).
Loss of strength was symmetrical in 22(73.3%) patients
and asymmetrical in 8(26.7%) patients. The average
time between symptom onset and admission was 3
months in two patients and 8 (1-15 days) days in the
other patients.

Respiratory distress was observed in 1 patient who was
hospitalized in the intensive care unit. The patient was in
respiratory distress, and the lesion began at the C3 level,
was contrast-enhancing, expansile, and extended up to
the T8 level. In the following period, the patient’s CSF
examinations revealed that the condition was associated
with TB. The patient had pulmonary involvement. He
was extubated and discharged without respiratory
distress after receiving appropriate treatment. None of
our patients had excitus. Before the disease, four (13.3%)
patients had a history of upper respiratory tract infection.
Three (10%) patients had autonomic dysfunction. Two
of these patients had ileus, and one had orthostatic
hypotension. During the subsequent period, one patient
who was diagnosed with ileus was later diagnosed with
rectal cancer. The other orthostatic hypotensive patient
had diffuse medulla spinalis involvement, and the
etiology was TB. Sphincter involvement was found in 10
(33.3%) of the patients.

All patients underwent LP. The mean CSF protein value
was 52.0 (25-170) mg/dL. The normal CSF protein values
in our laboratory were 15-45 mg/dL. Values above 45%
were considered high. 10 (33.3%) patients had high
protein values. CSF OCD was analyzed in all patients. CSF
OCD Type 1 was found in 5 patients, Type 2 in 3 patients,
and Type 4 in 1 patient. Anti-aquaporin-4 antibodies
were analyzed for NMO and found positive in one
patient.

While 4 (13.3%) patients were diagnosed with Multiple
Sclerosis, 5 (16.6%) patients were diagnosed with
malignancy (1 with laryngeal cancer, 1 with ovarian
cancer, 1 with renal cell carcinoma, 1 with metastasis
of an undetermined primary, and 1 with lymphoma).
Antigliadin antibodies were found to be positive in 1
patient, and celiac disease was diagnosed as a result
of further investigations, while Behcet’s (beh-CHETS)
disease was detected in 1 patient and NMO was detected
in 2 patients. In 1 patient, TB infection was identified as
the etiologic cause, and in 1 patient, HSC-2 type 2 was.
In 15 out of 30 patients, an etiologic cause could be
identified (50%).
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When screenings were analyzed, it was observed that all
patients underwent cranial and spinal magnetic resonance
imaging (MRI). Cervical involvement was observed in 4
(13.3%) patients, cervicothoracic in 6 (20%) patients, thoracic
in 9 (29.7%) patients, thoracolumbar in 1 (3.3%) patient,
lumbar in 8 (26.7%) patients, sacral in 1 (3%) patient and
conus medullaris in 1 (3%) patient. Contrast enhancement
was observed in 19 (53.3%) patients. An MRI of 2 patients
with NMO revealed long segment spinal involvement
beginning at C2 and extending to the T3 level. Contrast
uptake was present in 1 patient and absent in the other.
All 4 patients with MS had short-segment cervical spinal
involvement. Contrast uptake was observed in 2 patients.
Long segment spinal involvement was detected at various
spinal levels in 14 of the remaining 26 patients. Three of
these patients were diagnosed with malignancy, one with
celiac disease, one with TB, and one with HSV-2. Contrast
enhancement was observed in all patients with malignancy.

It was determined that 4 patients received pulse steroid
alone, 10 patients continued oral steroid for one month
after pulse steroid, 9 patients underwent plasmapheresis
due to lack of clinical improvement after pulse steroid,
one patient received pulse steroid, then PF, then IVIG, 4
patients underwent plasmapheresis alone, one patient
received pulse steroid after IVIG, and one patient
continued with oral steroid after IVIG.

Patients were also evaluated with MRS for short-term
hospitalization and discharge prognosis. As a result, MRS
less than 2 was considered good prognosis, while MRS 2
and above was considered poor prognosis. The parameters
that made a significant difference in prognosis were gender,
age, parity of sphincter involvement, CSF protein, high
hospitalization MRS score, and the number of hospitalization
days (p values were p=0.017, p=0.002, p=0.0013, p=0.019,
p=0.001, p=0.002, respectively) (Table 2).

Table 2: Comparison of variables that may be effective in myelitis

prognosis according to the results of the Modified Rankin Scale

Variables Modified Modified
Rankin below 2 Rankin above 2

0
Gender F/M, n (%) 8/1(50/7.1)  8/13(50/92.9) 0.017
Age, mean (SD) 38.7 (4.2) 59.7 (12.4) 0.002
Autonomic Finding Exist, n%) 0(0) 3(14.3) 0.534
Sphincter Involvement Exist, 000 10 (47.6) 0013
n(%)
History of previous infection
exist, n(%) 0(0) 4(19) 0.287
Etiology idiopathic, n(%) 3(33.3) 12(57.1) 0.427
CSF protein, mean (SD) 40.7 (11.0) 56.9 (37.6) 0.019
MRS score at hospitalization,
i2e(G5) 2.0(0.7) 4.2(0.8) 0.001
(DSaDy)s of hospitalization, mean 122(47) 22.9(12.6) 0.002
Number of involved
segments, mean (SD) 3.7 (2.2) 4.0 (2.5) 0.814
Contrast-enhanced, n(%) 5(55.6) 12(57.1) 0.936

High hospitalization rankin score and increased number
of hospitalization days were correlated with poor
prognosis at discharge (Pearson correlation coefficient
r=0.886, p<0.001; r=0.675, p<0.001, respectively).

DISCUSSION

The adult age group has a much higher incidence of
ATM than the pediatric age group. Approximately 20% of
cases are seen in the pediatric age group, while 80% are
in adults (6). The mean age of transverse myelitis in our
study, which included adults, was 53.3+16.0 years. The
mean age in the Chaves et al. study was found to be 45.8
years, 43 years in another study including a large series,
and 39.4 years in a study conducted in our country (7,8).
The disease shows a bimodal distribution. It tends to
peak in the 2nd and 4th decades of life (3).

The study included 30 patients, 16 of whom were male
(53%) and 14 of whom were female (47%). In terms of
gender, there are comparable rates in the literature.
Despite a slight female predominance, the frequency of
men and women being affected is close to each other
(3). Our patients were mostly hospitalized in the spring
and summer seasons. Although no significant seasonal
increase in myelitis has been reported, it is known that
it may occur more frequently, particularly during the
summer and fall (9). While numbness alone (13.3%) and
motor deficit alone (10%) were uncommon presenting
symptoms, the onset of both motor and sensory deficits
was the most common complaint. Only about 15%
of cases are expected to have sensory deficits. Both
motor and sensory involvement is the most common
presentation (10).

Four of our patients had a history of infection in the two
weeks preceding the disease, and they all presented
with various upper respiratory tract symptoms. Bacterial
and viral serologic tests, as well as CSF cultures, were
performed on all patients, and TB was detected in
1 patient and HSV-2 was detected in 1 patient. A
positive CSF PCR reaction is used in the diagnosis of
transverse myelitis due to HSV-2. HSV-2 can cause
radiculomyelitis and necrotizing myelitis. It is a very
rare etiology of myelitis (11). It is most commonly seen
in immunocompromised patients. Our patient was
not immunocompromised, so antiviral treatment with
acyclovir was continued. Significant clinicalimprovement
was observed. Tuberculosis was discovered, but brain
imaging revealed no pathology. However, he had
pulmonary involvement and respiratory distress. In
addition, CSF glucose was very low and CSF protein
was high. CSF was dominated by polymorphonuclear
cells. The diagnosis was confirmed by CSF culture. This
patient’s lesion showed a long spinal involvement in the
cervicothoracic region and was edematous and contrast-
enhanced. Spinal neurologic manifestations due to
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tuberculosis are mostly intramedullary tuberculoma,
leptomeningitis, and extradural involvement. Although
transverse myelitis is a rare complication of tuberculosis-
related neurologic involvement, it should be considered
in the differential diagnosis.

Gastrointestinal dysfunction may be observed in
myelitis due to the involvement of autonomic pathways.
During the acute phase of spinal shock, gastroparesis,
paralytic ileus, and acute gastric dilatation may be
observed (3). In our series, two patients developed
ileus, and one was later diagnosed with colon cancer.
Autonomic involvement may also be seen as orthostatic
hypotension. If the lesion is large and edematous,
the possibility of occurrence increases, particularly in
cervical spinal segments above Té. In these patients, a
combination of orthostatic hypotension in the acute
phase, also known as autonomic dysreflexia, and
sudden hypertensive episodes in the later phase may
be seen. Meanwhile, a sudden change in heart rate and
accompanying piloerection, sweating, and facial flushing
may be observed (13). Our patient with orthostatic
hypotension had extensive spinal involvement, with an
expansile lesion above the T6 level. No cause of myelitis
was found in the etiology of this patient.

Urethral and/or anal sphincter involvement was detected
in 10 (33.3%) patients. Sphincter involvement is a
common complication of transverse myelitis and may
persist even after motor recovery (3). According to the
report of Cobo Calvo et al., 68% of 85 patients had anal
and/or urethral sphincter involvement (14). Sphincter
involvement did not occur in any of the MS patients in our
study. Of the 10 patients with sphincter problems, 8 had
long segment spinal involvement, 3 had cervicothoracic
lesions, 4 had thoracic lesions, 1 had conus medullaris, 1
had sacral lesions, and 1 had lumbar lesions.

Three of the three patients with oligoclonal band type
2 positivity were diagnosed with MS. One of our MS
patients had an oligoclonal band type 1 detected. Type
2 oligoclonal band positivity in CSF examination was
thought to be an important marker in the investigation of
MS. NMO was detected in 2 patients and was negative in
the other patients. While lesions involving 8 and 9 cervical
spinal segments were detected in our patients with
NMO, one had contrast enhancement and the other did
not. Aside from the NMO patients, 14 others had longer
segmental spinal involvement, 6 of whom had no etiologic
cause and the others did. Long spinal involvement was
thus discovered in a total of 16 patients, with an etiology
identified in 8 of them. Long segment spinal involvement
is particularly associated with NMO, and NMO is detected
in 60% of these cases, according to the literature, and it
is emphasized that it is associated with non-idiopathic
transverse myelitis in cases where NMO is not found
(7). However, only 50% of the long segment spinal
involvement in our patient series had an etiology.

Although the TMCWG criteria allow for a more objective
diagnosis of myelitis, conversion to MS is expected
in around 10% of patients, even in those who fully
meet the criteria. The number of cases included in our
study was limited, and the follow-up period was brief.
Nevertheless, 4 patients were diagnosed with MS during
follow-up. Patients who are followed up according to
the diagnostic criteria in the studies are expected to
show an average of 3-14% MS transformation in a 5-year
follow-up, although different rates have been reported
in different publications (15).

The rankin scale was noted for short-term prognosis at
both hospitalization and discharge. Accordingly, male
gender, advanced age, sphincter involvement, high Bos
protein level, high MRS scale at admission, and long
hospitalization were found to be higher in the poor
prognosis group.Many factors have been identified
as contributing to a poor prognosis in myelitis. These
include motor involvement, rapid progression, relapse,
severe functional deficit, sphincter involvement, and
involvement of a long spinal segment (15,16,17). The
bad prognostic markers discovered in our study back
up the literature. When we evaluated the prognosis in
terms of long spinal segment involvement, we found a
higher MRS score even though there was no statistically
significant difference. We discovered no link between
the presence of contrast enhancement and progosis. We
think that evaluation in large series with a large number
of cases will be useful in this regard. In addition, although
we could not detect statistical significance in some
data, such as the presence of autonomic symptoms,
respiratory distress, and a history of previous infection
due to the limited number of patients in our study, we
found that the discharge MRS score was higher in the
presence of these findings.

One of the limitations of our study is that, despite being
one of the most important centers where patients
with the diagnosis of radiculomyelitis are referred
from many cities in the Central Anatolia Region, our
hospital is a single center with a limited number of
patients. As a result, it can be considered limited
in terms of generalizing the data. Nonetheless, it is
significant in terms of describing the clinical course and
disease characteristics of a group of patients who were
hospitalized, followed, and investigated over a long
period of time in a single center. Another limitation is
that the study was retrospective and evaluated short-
term treatment responses, with no long-term regular
follow-up examination results.

In conclusion, our study demonstrated that there may
be many different causes in the etiology of myelitis, and
some markers may guide the prognosis. The number of
spinal segments and the location of the lesion, as well
as CSF findings, were among the markers in our case
series that shed light on the transformation to MS and
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NMO during the follow-up period. Another important
point has been paraneoplastic processes in the etiology
of myelitis. Our case series demonstrated that different
types of underlying malignancies may cause similar
myelitis symptoms, and that long-term follow-up and
detailed examinations are critical for early diagnosis and
treatment in this patient group. In this regard, large-
scale multicenter epidemiologic studies are required.
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Aim: A high prevalence of carpal tunnel syndrome (CTS) in
patients with fibromyalgia has been reported and this seems
to affect patients’ quality of life. This study aimed to investigate
whether there is any relationship between disease activity
and quality of life (QoL) in fibromiyalgia patients with CTS
and electrophysiological and ultrasonographic measurement
values.

Material and Method: The cross-sectional study included
102 fibromyalgia patients with CTS symptoms and 102
healthy control subjects. Tender Points Count, Pain Location
Inventory, and Symptom Impact Questionnaire were recorded
for the FM group. Overall disease impact was assessed with
the Fibromyalgia Impact Questionnaire and quality of life
with the Nottingham Health Profile. The median nerves
of all participants were evaluated electrophysiologically
and ultrasonographically. The electrophysiological and
ultrasonographic measurements were compared between the
groups, then the electrophysiological and ultrasonographic
measurements of the fibromyalgia patients were compared
with disease activity and QolL.

Results: Compared to the control group and the fibromyalgia
group with no CTS determined electrophysiologically, the distal
median nerve was found to be enlarged in the fibromyalgia
group on ultrasonography (p=0.001). The distal median nerve
area was determined as a factor with an effect on QoL and
disease severity (p=0.037, p=0.041).

Conclusion: Fibromyalgia patients with CTS symptoms but
electrophysiologically normal results can be evaluated with
US. CTS severity affects quality of life and disease severity in
fibromyalgia. These results, which have been previously shown
electrophysiologically, are now supported by US. Further
studies are required to confirm these results.

Keywords: Fibromyalgia, quality of life, carpal tunnel syndrome,
electrophysiology, ultrasonography

Amag: Fibromiyalji ve karpal tinel sendromu birlikteligi sik
gorulmektedir ve bu durumun hastalarin yasam kalitesini etkiledigi
distndlmektedir. Bu calismada, karpal ttnel sendromu olan
fibromiyalji tanili hastalarda elektrofizyolojik ve ultrasonografik
Olctim degerleri ile hastalik aktivitesi ve yasam kalitesi arasindaki
iliskinin arastirilmasi amaglanmistir.

Gereg ve Yontem: Calismaya karpal tiinel sendromu semptomlari
olan 102 fibromiyalji hastasi ve 102 saglikli kontrol katildi.
Fibromiyalji grubu icin hassas nokta sayimi, agri yeri envanteri
ve semptom etki anketi kaydedildi. Hastalik aktivitesi Fibromiyalji
Etki Anketi ile, yasam kalitesi ise Nottingham Saglik Profili ile
degerlendirildi. Tum katilimcilarin median sinirleri elektrofizyolojik
ve ultrasonografik olarak degerlendirildi. Gruplar arasinda
elektrofizyolojik ve ultrasonografik dlctimler karsilastirldi, ardindan
fibromiyalji hastalarinin  elektrofizyolojik ve ultrasonografik
Olctmleri hastalik aktivitesi ve yasam kalitesi ile karsilastirildi.

Bulgular: Elektrofizyolojik olarak karpal tinel sendromu
saptanmayan fibromiyalji grubu ve kontrol grubu hastalar
karsilastirldiginda, ultrasonografide fibromiyalji grubunda distal
median sinir alaninin genislemis oldugu goéruldd (p=0.001).
Ayrica distal median sinir alani, yasam kalitesi ve hastalik siddetini
etkileyen bir faktor olarak belirlendi (p=0.037, p=0.041).

Sonug: Karpal tlnel sendromu semptomlari olan ancak
elektrofizyolojik bulgulart normal olan fibromiyalji hastalar
ultrasonografiile degerlendirilebilir. Karpal tiinel sendromu siddeti,
fibromiyaljide yasam kalitesini ve hastalik siddetini etkilemektedir.
Daha once elektrofizyolojik olarak gosterilen sonuglar ultrason
bulgularr ile desteklenebilir. Bu sonuglari dogrulamak icin daha

fazla calismaya ihtiyag vardir.

Anahtar Kelimeler: Fibromiyalji, yasam kalitesi, karpal tinel
sendromu, elektrofizyoloji, ultrasonografi
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INTRODUCTION

Fibromyalgia (FM) is a rheumatic disease of the soft
tissues, the etiology of which isnot exactly known.
It is characterized by widespread musculoskeletal
pain and tender points, sleep disturbance, morning
stiffness, fatigue, irritable bowel syndrome, complaints
of paresthesia, pain and a subjective sense of swelling
in the hands, as well as frequent psychological distress
(1). Paresthesia and sensory alterations are seen in
80% of patients diagnosed with FM (2). Although the
mechanism of this symptom in FM is not exactly known,
paresthesia is thought to be a result of abnormal sensory
perception occurring due to central sensitization (3).

Carpal tunnel syndrome (CTS) is the most common
entrapment neuropathy and has been reported to affect
one in ten people (4). It is caused by compression of the
median nerve inside the carpal tunnel in the wrist region
as it passes through the carpal tunnel leading to changes
in the endoneural blood flow, oedema formation, and
ultimately ischemia and nerve injury (5). CTS is generally
characterised by sensory abnormalities including
neuropathic pain symptoms such as paresthesia and
dysesthesia, numbness, tingling and hyperalgesia (6).

Electrodiagnostic testing is currently considered the
gold standard for confirmation of a clinical diagnosis of
CTS, but nerve conduction studies (NCS) remain normal
in 15% of patients with characteristic clinical features of
CTS (7).

Ultrasonography (US) has been shown to be a useful
diagnostic tool in CTS (8), with reports in literature
showing that the median nerve cross-sectional area
(CSA) in the wrist is strongly associated with clinical and
electrophysiological severity (9).

There are some studies on the co-existence of these two
diseases, which have similar symptoms and affect the
same age and gender group, but these studies have only
evaluated CTS electrophysiologically (10,11).

The first aim of this study was the evaluation of
the median nerve with electrophysiological and
ultrasonographic measurement methods in patients
with FM with complaints of paresthesia and weakness
in the hands and investigate the relationship between
these measurement results and disease activity and
quality of life. The other aim of this study was to
compare electrophysiological and ultrasonographic
measurements in FM patients with no CTS and in control
group with no CTS.

MATERIAL AND METHOD
Participants

The cross-sectional study included 102 patients
attending our outpatient clinic with complaints of

CTS such as paresthesia and weakness in the hands
between 2019 and 2020, who were diagnosed with FM
according to the American College of Rheumatology
(ACR) 2013 diagnostic criteria (12), and 102 age-and
gender, body mass index (BMI), and education status-
matched healthy control subjects with convenience
sampling method.

The voluntary participants in the control group were
selected from staff and the relatives and/or caregivers
of the patients without any musculoskeletal symptoms
or signs. Patients <18 years and >65 years of age and
with a history of inflammatory, autoimmune, endocrine,
severe renal disease, central nervous system disease
were excluded from the study. Patients with a history of
trauma, surgery, ganglion cyst, tenosynovitis, tendinitis,
peripheral nerve damage or radiculopathy and patients
treated with drugs for FM and vitamin deficiency were
also excluded. Pregnant and nursing women were not
included in the study.

The study protocol was approved by the Local Ethics
Committee (Date: 07.01.2019 No:58/23) and all
procedures were performed in compliance with the
Helsinki Declaration. The protocol was explained to
all the study participants, and informed consent was
obtained at the beginning of the study.

Demographic characteristics

Age, gender, dominant hand, BMI and education status
of both the FM group and the control group were
recorded. Education status was classified in 5 groups as
illiterate, literate, 5 years education, 8 years education,
11 years education, and more than 11 years education.

Clinical parameters

Symptomatic hand, comorbid diseases, duration of
disease, Tender Points Count (TPC), Pain Location
Inventory (PLI), and Symptom Impact Questionnaire
(SIQR) were recorded for the FM group. Overall
disease impact was assessed with the Fibromyalgia
Impact Questionnaire (FIQ) and quality of life with the
Nottingham Health Profile (NHP).

TPC (tender point count) was determined by applying
pressure of <4 kg to 18 symmetrical points on both sides
of the body. If the participants felt pain, the tender point
was considered positive. The total number of tender
points was recorded as the TPC score. The maximum
score of TPC was 18 (13).

The PLI score was recorded as the number of the pain
locations of 28 points (jaw, neck, mid-upper back,
front of chest, mid lower back, upper back, lower back,
shoulders, arms, hands, wrists, hips, thighs, knees,
ankles, feet) over the past 7 days (0-28) (12).

SIQR evaluates the intensity of 10 common symptoms
(pain, energy, stiffness, sleep, depression, memory,
anxiety, tenderness, balance, sensitivity to loud noises,
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bright lights, odors and cold) over the last 7 days. Each
symptom is scored between 0-10, and the total score
range is 0-100) (13).

FIQ is a self-reported questionnaire which assesses the
impact of FM symptoms on the physical and mental
health of patients. Physical impairment, number of
days feeling good, work missed, ability to do work,
pain, fatigue, rest, stiffness, anxiety, and depressive
symptoms are measured with the FIQ. Each subscale
has a maximum score of 10, and these are added to give
the total score, with higher scores indicating a negative
impact (0-100) (14).

NHP was used to evaluate the quality of life in patients.
NHP is a patient-reported scale, comprising 38 items
and 6 subscales: physical mobility (8 questions), pain
(8 questions), sleep (5 questions), emotional reactions
(9 questions) social isolation (5 questions), and energy
level (3 questions). It measures the distress of patients in
physical, emotional, and social domains (15).

Electrophysiological evaluation

Both the FM group and control group underwent
motor and sensory NCS of the median and ulnar nerves,
using Medelec Synergy 10 channel ENMG (Oxford, U.K.)
equipment applied by the same observer. The NCS
were performed using the technique described by Oh
S (16). The upper extremities were placed in a relaxed
and comfortable position with the arm extended, palm
up. Sensory nerve action potential (SNAP), sensory
nerve velocity (Vsens), common nerve action potential
(CMAP), distal motor latency (DML), and motor nerve
velocity (Vmotor) were measured using supramaximal
stimulation and surface electrode adjustment for skin
temperature. CTS was diagnosed electrophysiologically
if the median sensory velocity recorded from digit 2
was <41.25 m/s, common nerve velocity recorded from
the palm was <34 m/s or the median DML measured
from the beginning of the stimulus artifact to the onset
of the action potential by stimulating the median nerve
at the wrist (5 cm proximal to the active recording
electrode placed on the abductor pollicis brevis
muscle) was >3.6 ms. The severity of CTS was evaluated
in three groups as mild, moderate, or severe. Mild
CTS was defined as decreased sensory nerve velocity
(with or without SNAP below the lower standard limit,
no conduction block or mild conduction block, and
no thenar electromyography (EMG) abnormalities
(if tested). Moderate CTS was defined as abnormal
median sensory velocity as above and (relative or
absolute) prolongation of the DML, conduction block
may be present, and minor thenar EMG abnormalities
may be present; Severe CTS was defined as decreased
median CMAP and sensory nerve velocity, with either
an absent SNAP or mixed NAP, or a low-amplitude or
absent thenar CMAP, conduction block may be present,
and thenar EMG abnormalities are often present (17).

Ultrasound evaluation

All ultrasound evaluations were performed by the same
experienced observer using a high resolution 12 mHz
linear probe (GE Logiq P5, General Electric Korea). After all
participants were positioned with the arm in extension,
forearm in supination and wrist in a supine neutral
position, CSA was measured at two different levels using
a continuous tracing method along the inner border of
the epineurium (18). Proximal CSA of the median nerve
was measured at the radiocarpal joint, and the distal CSA
of the median nerve was measured at the level of the
proximal carpal bones.

Comparisons

Electrophysiological and ultrasonographic evaluations
of both extremities were applied to all the subjects
in both the FM and control groups by the same
physician on the same day. In the FM group, the
electrophysiological, and ultrasound results were
compared with clinical parameters, disease severity
and quality of life.

Statistical analysis

The power of the study was calculated using the G
Power 3.1.8 analysis method. The minimum number
of participants required for a 15% change in the
fibromyalgia impact questionnaire was 98 for each
group.(at 80% power level, statistical significance
p<0.05). The study was planned with a minimum of 196
participants, 98 patients in each group.

Data obtained in the study were analyzed statistically
with SPSS vn.25.0 software. Descriptive statistics were
presented as meanzstandard deviation for continuous
variables and percentages (%) for nominal variables.
The Kolmogorov-Smirnov test was used to assess
the conformity of data to normal distribution. In the
comparisons between the groups, mean values were
compared with the Independent simple t-test for
continuous variables. Fisher's Exact test was used to
compare categorical values between groups. Correlations
between electrophysiological and ultrasound evaluations
and clinical parameters were analyzed with the Pearson’s
correlation test. Then a simple linear regression analysis
was applied for statistical significance. (Dependent
variable: median nerve distal CSA) (Independent variable;
sleep subscale and total scores of SIQR, FIQ, energy,
sleep subscales and total score of NHP). Accordingly,
the regression equation model was created as y= mx+b
(m=slope, b=intercept). m and b values were calculated
with the Least squares estimation (19). Values of p<0.05
were considered statistically significant.

RESULTS

The demographic characteristics of the FM and control
groups are presented in Table 1. All participants in both
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the FM (n=102) and control groups (n=102) were female.
The mean age of the FM group was 44.50+8.31 years
and the mean age of the control group was 46.10+5.65
years. There was no significant difference between the
two groups in respect of gender, age, dominant hand,
education status and BMI (p>0.05).

Table 1. Comparison of demographic characteristics of FM and

control group

Demographic FM Group  Control Group p
Parameters n=102 n=102
Age (years)mean+SD 44.50+8.31 46.10£5.65 0.07**
Dominant hand n (%) 0.74*
Right 97 (95.1) 99 (%97.1)
Left 5(4.9) 3(2.9)
Education status n (%) 0.22*
Not illiterate 0 3(2.9)
Literate 4 (3.9) 8(7.8)
5 years education 68 (66.7) 63 (61.8)
8 years education 10 (9.8) 18(17.6)
11 years education 13(12.7) 7 (6.8)
Over 11years education 7 (6.9) 3(2.9)
BMI (kg/cm2)mean=SD 29.11+£7.34 27.58+4.61 0.07**
SD:Standard deviation, BMl:body mass index, FM: Fibromyalgia *= Fisher’s Exact test,
**=Independent simple T test,

The clinical parameters and quality of life scores of the
FM group are shown in Table 2. In the FM group, all
participants complained of paresthesia and weakness
in both the right and left hands. Electrophysiological
examinations were performed on 204 hands of 102 FM
patients and 204 hands of the control group. Normal
electrophysiological studies were detected in 93 (45.6%)
hands in the FM group. Mild CTS was determined in 77
(37.7%) hands and moderate CTS in 34 (16.7%) hands
in the FM group. There was no patient with severe CTS
in the FM group according to the electrophysiological
studies. Although there were no complaints of
paresthesia and weakness in the control group, CTS was
detected in 3 hands in the control group. Therefore, the
study continued with 201 hands in the control group.

The comparisons of the electrophysiological and
ultrasound evaluation results between the groups are
shown in Table 3. The values of median SNAP, median
Vsens, median DML, proximal CSA median, distal CSA
median were determined to be significantly different
between the two groups (p=0.012, p=0.018, p=0.015,
p=0.001, p=0.001, respectively).

The clinical parameters and quality of life showed no
significant difference between those without CTS,
or with mild CTS and moderate CTS in the FM group
(p>0.05) (Table 4).

Compared to the healthy control group and FM patients
with CTS symptoms but electrophysiologically normal
results, the distal CSA on USG was found to be wider in
the FM group (p=0.001) (Table 4).

Table 2. Disease characteristics in FM group

Parameters FM Group n=102 mean+SD
Disease duration (years) 2.19 +1.65
Tender Point Count (0-18) 14.79 £3.45
Pain location inventory 24.99+5.69
Symptom Impacy Questionare (0-10 cm)
Pain 6.95 £1.72
Energy 6.39 £2.07
Stifness 5.45 +2.48
Sleep 6.03 £3.16
Depression 4.80 £2.96
Memory 542 +2.84
Anxiety 538 +£3.19
Tenderness 5.06 +3.17
Balance 3.35+2.94
Enviromental sensivity 6.23+2.69
Total score 28.83 £12.05
Fibromiyalgia Impact Questionnare 59.27 £15.90
Nottingham Health Profile
Pain 72.66 +27.01
Energy 81.10 £21.15
Sleep 40.69 +35.36
Physical mobility 34.45+£19.33
Emotionalreaction 50.16 +26.83
Social isolation 29.99 £32.45
Total score 51.33 £16.07

SD:Standard deviation, FM: Fibromyalgia

Table 3. Comparison of electrophysiologic and ultrasound
measurement values between FM and control group

FM Group  Control Group
Parameters n=204 n=201 P*

meanxSD meanxSD
Median SNAP (uV) 44.81+£15.51 47.15+11.67 0.012
Median Vsens (m/s) 39.86+5.05 44.27+6.11 0.018
Median CMAP (mV) 10.77+2.84 12.24+2.64 0.012
Median DML (ms) 3.01+£0.75 2.55+1.02 0.015
Median Vmotor (m/s) 59.83+6.04 58.68+7.12 0.093
Proximal CSA median (cm2)  0.25+0.26 0.10+0.03 0.001
Distal CSA median (cm2) 0.23+0.27 0.09+0.06 0.001
SD: Standard deviation, , pV=mikrovolt, mV=milivolt, cm2:square centimeter, m/s: meter/
second, ms: millisecond FM: fibromiyalgi, SNAP: sensory nerve action potential, Vsens:
sensorial nerve conduction velocity, CMAP: compound nerve action potential, DML:distal
motor latency, Vmotor: motor nerve conduction velocity, CSA: cross section area, p*: Paired
simple T test, Bold p values are statistical difference

Table 4: Comparisons between control and FM group with
normal electrophysiology (No CTS)

FM group Control

Parameters (No CTS) Group P
n=93 hands n=201 hands

mean+SD mean+SD
Median SNAP(uV) 46.50+£12.54 47.15£11.67 0.822*
Median Vsens(m/s) 43.07+£6.17 4427+6.11 0.561*
Median CMAP (mV) 11.60+2.36 12.24+2.64 0.128*
Median DML (ms) 2.64+0.42 2.55+1.02 0.643*
Median Vmotor(m/s) 58.71+4.60 58.68+7.12 0.939*
Proximal CSA median (cm2) 0.11£0.01 0.10+0.03  0.548*
Distal CSA median (cm2) 0.15+0.08 0.09+0.06 0.013*
SD: standard deviation, pV= mikrovolt, mV= milivolt, cm2:square centimeter, m/s: meter/
second, ms: millisecond FM:fibromiyalgia, CTS:carpal tunnel syndrome, SNAP: sensory nerve
action potential, Vsens: sensorial nerve conduction velocity, CMAP: compound nerve action
potential, DML:distal motor latency Vmotor: motor nerve conduction velocity, CSA: cross
section area, p*: Paired simple T test, Bold p values are statistical difference
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Correlations of the electrophysiological and ultrasound
findings with clinical parameters and quality of life
in the FM group are shown in Table 5. There were no
significant correlation between disease characteristics
and, electrophysiologic severity and proximal CSA in
FM group (p>0.05). Positive moderate correlation was
detected between distal CSA and sleep subscale and
total scores of SIQR, FIQ, energy, sleep subscales and
total score of NHP (p<0.05).

Table 5: Correlation of electrophysiologic and ultrasound values

with disease evaluation parameters in FM Group
Electrophysiologic

. Proximal CSA Distal CSA
Parameters severity
r P* r P* r P*
Dlszass el 0102 0697 0361 0339 0.190 0.555
(years)
(Tg_q‘;fr PointCount 4136 0377 0244 0527 0.424 0215
FElD e 0227 0381 0277 0471 0239 0352
inventory
FIQ 0231 0889 0488 0220 0515 0.045
Nottingham Health Profile
Pain 0088 0745 0335 0417 0369 0.176
Energy 0031 0910 0494 0214 0513 0.041
Sleep 0266 0320 0272 0328 0.692 0.047
Physical mobility 0470 0066 0511 0.195 0.147 0.600
Emotional reaction  0.031 0910 0.494 0.214 0.204 0.466
Social isolation 0055 0839 0825 0.094 0.429 0.110
Total score 0070 0795 0633 0.049 0.154 0.044
SIQ (0-10 cm)
Pain 0112 0668 0293 0445 0369 0.159
Energy 0458 0064 0.146 0708 0.128 0.636
Stifness 0165 0526 0322 0399 0387 0.138
Sleep 0124 0636 0074 0785 0.658 0.048
Depression 0361 0236 0.191 0622 0.162 0.550
Memory 0090 0730 0.169 0.664 0.230 0.391
Anxiety 0057 0828 0.166 0.669 0.109 0.688
Tenderness 0406 0.106 0.400 0287 0.390 0.136
Balance 0254 0326 0390 0327 0.400 0.125
SVl 0059 0823 0271 0480 0.124 0.647
sensivity
Total score 0637 0.124 0399 0287 0442 0.046

FM: Fibromyalgia, FIQ: Fibromiyalgia Impact Questionnaire, SIQ: Symptom Impacy
Questionnare r: correlation coefficient, *: Pearson’s correlation test

According to the regression analyses, an increase in the
SIQR total score and high disease severity were factors
effective on increasing distal CSA (p=0.037, p=0.041).
(Table 6)

Table 6: Simple Linear Regression Analysis between Median

Nerve distal CSA and sleep

R2 B SE 95%Cl (lower- p
upper) for B
Sleep (SIQR) 0.186 1.714 0.569 0.584-2.843 0.037
Total SIQR score  0.067 0.860 0.367 0.072-1.647 0.058
FIQ 0.189 2561 0.836 0.901-4.220 0.041
Energy (NHP) 0.263 0.923 0.337 0.506-1.461 0.052
Sleep (NHP) 0.074 0402 0.157 0.063-0.742 0.124
Total NHP score  0.021 0.337 0.379 0.482-1.157 0.190

CSA: cross section area, SIQ: Symptom Impacy Questionnare, FIQ: Fibromiyalgia Impact
Questionnaire, NHP: Nottingham Health Profile, R2 : R squared, B:unstandardized regression
coefficient, SE:coefficients standard error, Cl: confidence interval.

DISCUSSION

This study was designed to evaluate the median
nerve with electrophysiological and ultrasonographic
measurement methods in FM patients with complaints
of CTS symptoms and to investigate if these results had
an effect on disease activity and quality of life.

No matter how much contradictory data have been
published in recent years, there are increasing numbers
of studies reporting a correlation between FM and CTS.
Some studies have supported the idea that the rate of
CTS is higher in patients with FM compared with that in
the normal population (20).

However, Sarmer et al reported CTS at the rate of 10%
in FM patients and 4% in control subjects, and the
difference did not reach statistically significant levels
(21). In another study, electrodiagnostic findings of
CTS were detected in 24% of FM subjects and in %29
of the control group (22). Silva et al. studied CTS with
ultrasonography only in 41 FM patients and 42 healthy
control subjects and found no statistically significant
difference between the groups, and concluded
that it would be difficult to clinically distinguish FM
patients with CTS from those without it (23). The high
prevalence of CTS in the fibromyalgia population is
thought to be associated with the common underlying
mechanisms. Currently, there is no study explaining the
mechanisms of why CTS is frequently seen in patients
with fibromyalgia. CTS is an associated condition that
represents the peripheral nociceptive mechanisms
in fibromyalgia. Although the dominant mechanism
in fibromyalgia is thought to be central sensitization,
peripheral nociceptive mechanisms such as peripheral
ischemia, microtrauma, and increased nociceptor
activity can lead to central pain sensitization (24).

Unlike other studies, in the current study, CTS
was evaluated both electrophysiologically and
ultrasonographically. The results of this study showed
that compared to the healthy control group, the distal
CSA measured on USG was significantly larger in patients
who had CTS symptoms but were electrophysiologically
evaluated as normal.

This could be attributed to the common pathophysiology
of CTSand FM. Ina study by Chinn et al, it was reported that
cytokines and chemokines led to the neuroinflammation,
which can be described as classic (involving a mechanical
nociceptive stimulus) or neurogenic in FM (25). In a
study that investigated the immune profile of patients
diagnosed with CTS and compared with healthy
control subjects, Moalem-Taylor et al found that CTS is
associated with an increase in systemic inflammatory
modulating cytokines/chemokines, which potentially
regulate neuropathic symptoms. In addition, a significant
relationship was found between CTS severity and serum
levels of inflammatory mediators (26). There may be
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another reason for this result. In the literature, it has been
shown that electrodiagnostic testing for CTS may be
normal in some patients who have typical clinical features
of CTS, but sonographic abnormalities (diagnostic of CTS)
may be seen in up to 50% of this population. Borrire et
al evaluated the differences in sonographic parameters
of CTS patients with normal and mildly abnormal NCS.
Evaluation was made of 169 wrists (101 patients) with
a clinical diagnosis of CTS, and 40 wrists of 20 healthy
control subjects. 49 wrists were classified as mild NCS-
positive and 38 as NCS-negative based on the laboratory
NCS normal values. It was found that 26% of the NCS-
negative group had abnormal CSA and the CSA also
differed significantly between the two groups (27).

Another study proved that the rate of undiagnosed
CTS in women with FM is much higher than that
reported in the general population (28). Therefore,
it can be recommended that symptomatic patients
should be evaluated ultrasonographically in addition to
electrophysiologically.

In this study, the majority of patients diagnosed with

CTS electrophysiologically were of mild severity, and
there were no patients with severe CTS. This could
be due to the fact that electrophysiological findings
do not have a significant relationship with other
parameters. However, low Vsens and CMAP, which are
sub-parameters of NCS, are associated with increased
CTS severity. These sub-parameters were found to have
an effect both on the increase in the pain subscale of
quality of life and disease severity.

The median CSA size has been found to be an effective
factor on the SIQR total score and high disease severity.
In a study by Fahmi et al. electrophysiological evaluation
was made of 40 FM patients and 60 healthy control
subjects and the frequency of CTS was found to be
higher in the FM patients than in the control group.
That study also reported a highly statistically significant
correlation between the severity of CTS and the FIQ
scores of FM patients (29). The correlation between
electrophysiological findings and disease severity and
pain scores in the current study was similar to these
previous results.

To the best of our knowledge, this is the first study to
have evaluated FM patients with CTS symptoms with
both US and NCS in respect of disease severity and
quality of life.

This study had some limitations. First was that only
patients with CTS symptoms were included in the
patient group and asymptomatic subjects in the control
group. Secondly, it is an important deficiency that the
occupational status of the participants is not questioned.
Because, occupational status is an important factorin the
etiology of CTS. Another limitation was that this study
did not contain long-term follow-up of FM patients.

CONCLUSION

CTS is more frequent in patients with FM than in the
normal population. FM patients with CTS symptoms but
electrophysiologically normal results can be evaluated
with US. CTS severity affects quality of life and disease
severity in fibromyalgia. These results, which have
been previously shown electrophysiologically, are now
supported by US. Further studies are required to confirm
these results.
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Long-Term Prognostic Evaluation of Patients Presenting to the
Emergency Department with a Pre-Diagnosis of Sepsis

Acil Servise Sepsis On Tanisi ile Basvuran Hastalarin Uzun Dénem Prognostik

Degerlendirilmesi

Osman Sezer Cinaroglu,

Mehmet Goktug Efgan

izmir Katip Celebi University Faculty of Medicine, Emergency Department, Izmir, Turkey

/ABSTRACT |

0z

Aim: The aim of this study was to evaluate the 90-day
post-discharge mortality and rehospitalization rates of
patients hospitalized in the emergency department with
a preliminary diagnosis of sepsis.

Material and Method: Among the patients who applied
to our hospital's emergency department between
January 1, 2020 and January 1, 2022 with fever, chills,
shivering, confusion, nausea and vomiting, patients over
the age of 18 who met the criteria for sepsis-3 and were
hospitalized or referred to the intensive care unit were
included in the study. Age, gender, acute physiological
and chronic health evaluation scores of the cases

meeting these diagnostic criteria were recorded.

Results: 176 patients were admitted to the Emergency
Department with the diagnosis of sepsis 58.44%
(n=137) of the patients were male and 41.56% (n=39)
were female. 15.78% (n=28) of 176 patients died in the
emergency department, 32.44% (n=57) died after ICU
admission, and 26.44% (n=47) were discharged.

Conclusion: This study shows that all patients need
professional care within 90 days of intensive care
discharge. It may be recommended to establish a

separate unit in the hospital on this subject.

Keywords: Sepsis, emergency service, prognosis, post

discharge care

Amac: Bu calismanin amaci, sepsis On tanisi ile acil servise
yatirilan hastalarin taburculuk sonrasi 90 giinlik mortalite

ve yeniden yatis oranlarini degerlendirmektir.

Gere¢ ve Yontem: Hastanemiz acil servisine 1 Ocak
2020-1 Ocak 2022 tarihleri arasinda ates, titreme, titreme,
konflzyon, bulanti ve kusma sikayetleri ile bagvuran
hastalardan sepsis kriterlerini karsilayan 18 yas UstU hastalar;
3 hastaneye vyatirilan veya yogun bakima sevk edilenler
calismaya dahil edildi. Bu tani dlcttlerini karsilayan olgularin
yas, cinsiyet, akut fizyolojik ve kronik saglk degerlendirme

puanlari kaydedildi.

Bulgular: Acil Servise sepsis tanisi ile basvuran 176 hasta
%58,44 (n=137) erkek, %41,56 (n=39) kadindi. 176 hastanin
%15,78'1 (n=28) acil serviste, %32,44'U (n=57) yogun bakim
Unitesine kabul edildikten sonra oldi ve %26,44'G (n=47)

taburcu edildi.

Sonug: Bu ¢alisma, tim hastalarin yogun bakimdan taburcu
olduktan sonraki 90 gtn icinde profesyonel bakima ihtiyaci
oldugunu gostermektedir. Bu konuda hastanede ayr bir

birim kurulmasi onerilebilir.

Anahtar Kelimeler: Sepsis, acil servis, prognoz, taburculuk

sonrasl bakim
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INTRODUCTION

Sepsis is a chain of reactions of the body against the
infection that prevents the functioning of more than
one organ, which develops due to the infection, can go
as far as shock (1-3).

Shock is circulatory failure that causes an imbalance
between tissue oxygen demand and oxygen transported
to the tissue. Whatever the cause, this situation, which
develops as a result of hypoperfusion, results in cellular
dysfunction (4).

The causes of shock in patients who apply to the
emergency department and have shock symptoms at
the time of admission or during follow-up should be
quickly identified and treatment should be initiated for
the cause (5,6).

Most patients who survive sepsis have neuromuscular
weakness, persistent neurocognitive deficits, symptoms
of depression, and poor quality of life. (7-11). With the
developments in health and the increase in hospital
modernization, sepsis have become a disease that
can be diagnosed quickly and can be cured with early
interventions. Of the surviving cases; The rates of
admission to health institutions and re-hospitalizations
are high due to reasons such as newly developed
sepsis-related organ failure, relapse or newly developed
infections, planned controls, together with existing
comorbidities (12).

Although studies on sepsis is increasing in our country,
there is not enough information about post-survival. In
our study, we aimed to evaluate the 90-day mortality
and rehospitalization rates after discharge of patients
hospitalized in the emergency department with a
preliminary diagnosis of sepsis.

MATERIAL AND METHOD

This study was approved by the University/local human
research ethics committee (Date: 16.06.2022, Decision
no: 0349). All procedures were performed adhered to the
ethical rules and principles of the Helsinki Declaration.

Our study was carried out retrospectively and
observationally in a single center in a tertiary university
hospital. For the study, patients who were diagnosed
with sepsis in the emergency department of our
hospital between January 1, 2020 and January 1, 2022
and meeting the study criteria were included.

Among the patients who applied to our hospital’s
emergency department between January 1, 2020 and
January 1, 2022 with fever, chills, shivering, confusion,
nausea, and vomiting, patients over the age of 18 who
met the criteria for sepsis-3 and were hospitalized or
referred to the intensive care unit were included in

the study (13). Cases under the age of 18, pregnant,
hospitalization diagnosis other than sepsis were not
included in the study.

Age, gender, Acute Physiology And Chronic Health
Evaluation Score Il (APACHE 1), estimated mortality rate,
Glasgow Coma Score (GCS), SOFA score, serum lactate
level, and C-reactive protein (CRP) values were recorded.
By examining the patient registration documents,
the number of days of intensive care hospitalization,
whether mechanical ventilator (MV) support was
available, the number of MV days if MV was needed, the
type of ICU discharge (exit, discharge, transfer to another
clinic, transfer to the palliative care unit) were recorded.

Sepsis-related organ failures of the survivors were
examined. For patients discharged from the hospital;
Using the hospital patient registration and information
system (Probel), re-admissions to the hospital due
to sepsis-related conditions within 90 days after ICU
discharge were checked, the reasons for coming back
to the hospital, re-admissions to the ICU, if any, and
the number of days of hospitalization were recorded.
Patients who were not registered in the patient registry
and information system after discharge from ICU were
called by phone and their health status (living/deceased)
at 30 and 90 days after discharge, their application
to health institutions and their re-admissions to ICU
were questioned. The data were recorded in the SPSS
(Statistical Package for the Social Sciences Inc.) program
and statistical analyzes were made.

RESULTS

Between 01 January 2020 and 01 January 2022, 176
patients were admitted to the Emergency Department
with the diagnosis of sepsis. 57.95% (n=102) of the
patients were male and 42.05% (n=74) were female.

When the prognoses of the patients who entered the
shock state were examined, 15.78% (n=28) of 176
patients died in the emergency department, 32.44%
(n=57) died after ICU admission, and 26.44% (n=47) were
discharged. Outcome information was not available for
25.33% (n=44) due to referral.

The pathologies that cause shock in the sepsis patients
included in the study are shown in the table. Accordingly,
pneumonia was the most common underlying cause in
shock patients with a rate of 36.36% (n=64). When we
examined the other underlying causes of shock, 17.04%
(n=30) had urinary tract infection (UTI), 9.09% (n=16)
gastroenteritis, 8.52% (n=15) soft tissue infection, 7.95%.
(n=14) oral intake disorder, 3.97% (n=7) trauma, 1.70%
(n=3) anaphylaxis, 1.13% (n=2) gastrointestinal system
bleeding, and 14.20% (n=25) appear to be other causes
(Table 1).
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Table 1. Etiological comparison of sepsis status

Disease Causing Sepsis % n (number of patients)
Pneumonia 36.36 64

Urinary tract infection 17.04 30

Oral intake disorder 7.95 14

Trauma 3.97 7

Gl bleeding 1.13 2
Gastroenteritis 9.09 16

Soft tissue infection 8.52 15
Anaphylaxis 1.70 3

Other 14.20 25

The data of 132 patients who were not referred but whose
outcome information could be accessed were analyzed.
According to these data, the survival rate was 35.41%
(n=47), and 64.58% (n=85) of the cases died. The age of
surviving patients was 66.4+13.4, while those who died
were 71+10.6 years. A significant correlation was found
between advanced age and mortality (p=0.021). Although
the GCS score was 10.9+4.3 in surviving patients and
7.145.1 in patients with ex, GCS was found to be correlated
with survival (p=0.018). The APACHE Il score was found to
be 21.7+6.9 in survivors and 34.1+9.2 in those who died,
and it was associated with mortality (p=0.026). The SOFA
score, lactate and CRP values calculated at the time of
hospitalization of the patients were found to be statistically
significantly higher in patients with ex (p<0.001) (Table 2).

Table 2. Effect of some parameters on mortality

Survivor (n=47)  Exitus (n=85) P
Age 66.4+£13.4 71+10.6 0.021
GCS 10.9+4.3 7.1£5.1 0.018
SOFA 5.9+2.7 10.743.3 <0.001
APACHE Il 21.7+6.9 34.1£9.2 0.026
Lactate 3.3x2.1 8.4+5.2 <0.001
CRP 113+46.7 221+£61.9 <0.001

When the antecedents of all patients are evaluated;
It was observed that 89.1% of the cases had at least
1 chronic disease. DM was detected in 39.1%, CHF in
15.7%, COPD in 22.8%, CAD in 19%, CRF in 13.9%, HT
in 30.4%, and CVO in 21.5%. In the evaluation of the
patients who were admitted to the hospital again after
discharge, DM is the most common with 41% and
HT is the second with 24% in terms of comorbidity,
followed by CHF in the third place. When we look at the
re-admission rates of the patients, general condition
disorder and oral intake disorder are the most common
reasons for admission (33% CRF).

If we look at the 90-day re-admissions of the discharged
patients to the emergency department, 27 (58%)
of 47 patients had re-admissions. While 16 (34%) of
these applications were hospitalized again, 9 (19%)
were admitted to the intensive care unit. Among the
discharged patients, 2 (5%) of the patients who applied
to the emergency department again died (Table 3).

Table 3. Prognosis of patients re-admitted to the emergency

department within 90 days of discharge

90-day analysis of discharged patients % t:‘f(;;‘al::'i‘;::sr)
Number of patients discharged 100 47
zgsacirrses:t)n to the emergency 58 27
Hospitalization from Emergency again 34 16
Intensive care hospitalization from 19 9
Emergency

Exitus (From those who applied to the 5 )
emergency department)

Mortality rates are similar to diagnoses in the etiology
of sepsis. However, considering the discharges, there
are etiologically similar diagnoses and they do not have
numerical superiority over each other.

DISCUSSION

Timely management of sepsis reduces morbidity and
mortality, as well as lowers healthcare costs (14-16). With
the 2-year analysis of our hospital’s Emergency Service
Sepsis record, we aim to determine where and how we
can improve our sepsis-fighting operations. Sepsis; It is
a health problem that is difficult to recognize, diagnose
and treat. Timely and rapid diagnosis is essential for
successful treatment. In order to minimize mortality in
sepsis, it is necessary to apply prompt, appropriate and
intensive treatment. Delays in diagnosis are often seen
due to different clinical findings and clinical courses.

As seen in this study, sepsis is primarily a disease of the
elderly population; however, we could not obtain data
from pediatric emergency services. The reason is the lack
of availability of branches related to pediatric emergency
care in our hospital. According to our data, there is no
age or gender-related severity in sepsis according to the
population studied (p=0.021)

During the time period of this study, 36.44% of the
patients with sepsis who applied to the emergency
department could be explained by Pneumonia.
Comparing the etiology of septic patients admitted to
the hospital's emergency department with sepsis in
line with the literature, it was observed that it was one
of the most common septic conditions secondary to
pneumonia, the second most common secondary to
urinary tract infection. Pneumosepsis and urosepsis are
the conditions that we encounter most frequently in the
advanced age group according to Madkour et al. (17)'s
research.

In a study by Baykara N,et al. (18), the presence of
infection was detected in 57.7% (n=863) of 1499
patients included in the study, and 6.9% (n=104) of these
patients were evaluated as sepsis according to the sepsis
diagnostic criteria. The mortality rate has been reported
as 75.9%. Mortality rate in sepsis diagnosis and sepsis in
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this study is similar to Turkish data (18). In the study of
Baykara et al., high mortality rates; Age, APACHE 2 score,
diagnosis of ICU admission, SOFA score were found to
be correlated. SOFA score, Lactate level and CRP are
correlated with mortality correlated with literatiire (19).
The mortality rates in our study may also be associated
with the advanced age (71£10.6) of the cases.

According to Prescott HC et al's research (19); They
apply to health institutions again with physical
problems, cognitive disorders, recurrent infections
or sepsis, sepsis-related chronic organ failures after
discharge. Despite the improved health awareness and
the ease of access to health, the rate of re-admissions
to the hospital within 90 days after discharge was
found to be 58%. Prescott HCet al. 's (20) another
research found that, 42.7% of the surviving cases
applied to health institutions again in the first 90
days after discharge. The most common reason for
admission was determined as recurrent infections
(urinary system, skin or soft tissue infections and
pneumonia). We can interpret this as the fact that
home care services are still not at an adequate level.
Of the re-admissions, 34% were re-admitted to the
service, and 19% re-admitted to the intensive care
unit.

In the analysis of the effect of patient characteristics
on mortality, 64.58% of the patients whose data
could be accessed completely died. Fleischmann C
et al. In his study on sepsis patients, the in-hospital
mortality rate was reported as 24.3%, which is not
consistent with our findings. We think that this is due
to the exclusion of patients whose data could not be
fully evaluated (21). The age of the surviving patients
was 66.4+13.4, while the age of the deceased was
71+10.6. A significant correlation was found between
advanced age and mortality (p=0.021). This may be
explained by the tendency for older patients to have
more comorbidities and less physiological reserves.
Our result is compatible with the literatiire (22). The
APACHE Il score was found to be 21.7+6.9 in survivors
and 34.1+9.2 in ex patients, which was associated with
mortality. Our result is compatible with the literatire
(23). In this study, the SOFA score, lactate and CRP
values of the patients were found to be statistically
significantly higher in patients with ex. Balcan et
al. found that increased APACHE-II score, increased
SOFA score and increased CRP were associated with
mortality in their study. The results are consistent with
our study (24).

Limitations

It was done with a limited number of cases in a single
center. The fact that the ICD-10 diagnosis codes of sepsis
cases were entered differently in the data system of our
hospital caused the patients to be excluded from the
study.

CONCLUSION

This study shows that all patients need professional care
within 90 days of intensive care discharge. It may be
recommended to establish a separate unit in the hospital
on this subject. Future studies and pilot applications will
determine the need on the subject.
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Aim: This study was conducted to investigate the diagnostic
efficacy of colposcopic imaging with Acetic Acid and Lugol’s
lodine in cases with abnormal pap smear test results.

Material and Method: Hundred and five patients who
presented to the Maltepe University Medical Faculty Hospital
Gynecology Outpatient Clinic between 2017 and 2020 with
abnormal pap smear results and whose biopsy was taken
using colposcopic imaging were evaluated retrospectively.
The study included patients with Pap smear results indicating
atypical squamous cells of undetermined significance (ASCUS),
low grade squamous intraepithelial lesion (LSIL), or high grade
squamous intraepithelial lesion (HSIL).

Result: 19% (n=20) of the patients with abnormal pap smear
test results were diagnosed with HGSIL, 43.8% (n=46) were
diagnosed with LGSIL, and 37.1% (n=39) were diagnosed with
ASCUS. As a result of the biopsy performed on these patients,
chronic cervicitis was diagnosed in 48.6%, CIN 1 in 28.6%,
and CIN 2-3 in 22.9%. Initially, Acetic Acid was applied during
colposcopy. In detecting premalignant cervical lesions, aceto-
white areas were determined to have a sensitivity of 74.1%, a
positive predictive value of 65.6%, a specificity of 58.8%, and a
negative predictive value of 68.2%. Upon application of Lugol’s
lodine, the sensitivity of areas with no uptake in detecting
premalignant cervical lesions was 83.3%, while the positive
predictive value was 61.6%, the specificity was 45.1%, and the
negative predictive value was 71.9%.

Conclusion: We determined that colposcopic imaging with
Acetic Acid is more accurate than Lugol’s lodine for detecting
cervical premalignant lesions in patients with abnormal pap
smear test results.

Keywords: Acetic acid, cervical cancer, colposcopy, hpv, lugol’s
iodine

Amag: Bu calisma anormal pap smear test sonucu olan olgularda
asetik asit ve lugol iyot ile kolposkopik goriintllemenin tanisal
etkinligini arastirmak amacli yapilmistir.

Gereg ve Yontem: Maltepe Universitesi Tip Fakiiltesi Hastanesi
Jinekoloji  Poliklinigi'ne 2017-2020 wyillan arasinda basvuran
hastalara yapilan pap smear testinde anormal sonug¢ saptanan
ve kolposkopik goriintileme yapilarak biyopsi alinan 105 hasta
retrospektif olarak degerlendirildi. Pap smear test sonuglari; Snemi
belirlenemeyen atipik skuamoz hiicreler (ASCUS), distik dereceli
skuamoz intraepitelyal lezyon (LSIL) ve yUksek dereceli skuamoz
intraepitelyal lezyon (HSIL) olarak saptanan hastalar calismaya
alind.

Bulgular: Anormal pap smear test sonucu olan hastalarin %19'u
(n=20) HGSIL, %43.81 (n=46) LGSIL ve %37.11 (n=39) ASCUS
tanisi aldi. Bu hastalara yapilan biyopsi sonucunda hastalarin
%48.6'sinda kronik servisit, %28.6'sinda CIN 1, %22.9'unda CIN 2-3
patolojik tanilari tespit edildi. Kolposkopik gériintlileme esnasinda
oncelikle asetik asit uygulamasi yapildi. Aseto-beyaz alanlarin
premalign servikal lezyonlari saptamadaki duyarliligi %74.1, pozitif
prediktif degeri %65.6, 6zgulliglu %58.8, negatif prediktif degeri
%68.2 olarak tespit edildi. Ardindan yapilan lugol iyot uygulamasi
sonrasi tutulum izlenmeyen alanlarin premalign servikal lezyonlari
saptamadaki duyarliigr %83.3, pozitif prediktif dederi %61.6,
6zgulligu %45.1, negatif prediktif degeri %71.9 olarak bulundu.

Sonug: Anormal pap smear testi sonucu olan hastalarda servikal
premalign lezyonlarini saptamada asetik asit kullanarak yapilan
kolposkopik gortintilemenin lugol iyota gore daha yuksek tanisal
dogruluga sahip oldugunu saptadik.

Anahtar Kelimeler: Asetik asit, lugol iyot, kolposkopi, serviks
kanseri
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INTRODUCTION

Cervical cancer, the fourth most prevalent cancer in
women, is responsible for 8% of all cancer-related
fatalities (1,2). In the development of invasive cervical
cancer, a protracted phase of preinvasive disease is
observed, characterized by the progression of precursor
lesions from cellular atypia to varying degrees of cervical
intraepithelial neoplasia (CIN).

Epidemiological studies have identified many risk
factors for the development of CIN and cervical cancer.
These include human papillomavirus (HPV), early sexual
activity, multiparity, multiple sexual partners, long-term
use of combined oral contraceptives, smoking, and low
socioeconomic status. HPV types are highly associated
with CIN and invasive cancer (3). CIN is the abnormal
growth of cells on the surface of the cervix that may have
the potential to cause malignancy. CIN, which refers
to potential precancerous transformation of cervical
cells, most commonly occurs at the squamocolumnar
junction of the cervix. It is rated from 1 to 3.

According to the American Society of Colposcopy and
Cervical Pathology (ASCCP) guidelines, the standard
screening method for cervical cancer is the pap smear
test. Screening programs for women should begin at the
age of 21 and be repeated every three years. In women
over the age of 30, screening strategies differ. According
to the ASCCP guidelines, both pap smear test and HPV-
DNA test (co-test) are recommended every 5 years after
the age of 30 (4). With HPV-DNA testing, it is possible
to detect high-risk HPV genotypes that can cause
cervical cancer. The addition of HPV testing to screening
programs after the age of 30 is due to the fact that,
after this age, the likelihood of HPV infection clearance
decreases and the persistence of HPV increases (5, 6).

The incidence of cervical cancer has decreased by more
than 50 percent in the last 30 years as a result of the
implementation of screening programs. This rate decreased
from 14.8 per 100,000 women in 1975 to 6.7 per 100,000
women in 2011. The disease’s mortality rate decreased
from 5,5 per 100,000 women in 1975 to 2,3 per 100,000
women in 2011 (7). Studies indicate that 50% of women
diagnosed with cervical cancer have never undergone a
pap smear test, while 10% have not undergone a screening
test within 5 years prior to diagnosis (8).

Pap smear test results are reported as normal, atypical
squamous cells of uncertain significance (ASCUS), low-
grade squamous intraepithelial lesion (LSIL), or high-
grade squamous intraepithelial lesion (HSIL). While the
regression rate of CIN 1 cases is 57%, this rate is around
32% in CIN 2-3 cases. The potential of CIN cases to progress
to cervical cancer is the most important risk factor to be
considered. In the absence of early detection, patients
with low- and high-grade squamous intraepithelial
lesions have an increased risk of progression to cervical

squamous cell carcinoma or invasive carcinoma. CIN 2
cases have a 5% progression rate to cervical cancer, while
CIN 3 cases have a 13% progression rate (9). Colposcopic
imaging is a procedure performed on women with
abnormal pap smear test results to determine the biopsy
site and improve diagnostic accuracy (10). Colposcopic
imaging is required for patients over the age of 24, who
have ASCUS and are infected with oncogenic type HPV
virus, as well as women with HGSIL or ASCUS-H, regardless
of age (4).

The application of Acetic Acid and Lugol’s lodine to the
cervix during colposcopic imaging is crucial for detecting
cervical lesions. Studies have shown that colposcopic
imaging methods with Acetic Acid and Lugol’s lodine
are more sensitive than pap smear tests (11). These
applications, which provide easy results and do not
require any laboratory support, are frequently used today.
Acetic Acid and Lugol’s lodine are used in colposcopic
imaging because of the color changes they create in
abnormal tissues. While normal tissues are unaffected
by the application of Acetic Acid, areas with an increased
nuclear/cytoplasmic ratio, such as CIN, become white.
Another solution utilized is Lugol’s lodine, which reacts
with glycogen in normal squamous epithelium. This
solution, which causes browning in normal tissue, cannot
stain high-grade CIN lesions brown because they contain
low amounts of glycogen and produce negative uptake
regions (12). In this study, we aimed to demonstrate the
diagnostic effectiveness of Acetic Acid and Lugol’s lodine
application in colposcopic imaging.

MATERIAL AND METHOD

The study included 105 patients who underwent a
pap smear test at the Gynecology Outpatient Clinics of
Maltepe University Medical Faculty Hospital between
2017 and 2020 and whose abnormal cytology results
necessitated a colposcopy biopsy. LSIL, HSIL and ASCUS
were considered as a result of abnormal cytology.

From the patient files, the age, gradivy, parity, and
cervical pathology results of the women were
retrospectively analyzed and recorded. In addition,
the results of these patients’ colposcopic imaging,
observation with Acetic Acid and Lugol’s lodine were
recorded.

Colposcopic imaging in our clinic includes the use of
Acetic Acid and Lugol’s lodine. Positive Acetic Acid
uptake was determined by the presence of well-defined,
dense, acetowhite lesions near the squacolumnar
junction or cervical os one minute after Acetic Acid
administration. Following the application of Lugol’s
lodine solution, the presence of mustard or saffron
yellow areas in the transformation zone was accepted
as the evaluation criterion for the presence of Lugol’s
lodine negative area (13). The sensitivity, specificity,
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positive and negative predictive values of Acetic Acid
and Lugol’s lodine applications used during colposcopic
imaging were investigated according to biopsy results.
The study was approved by the Ethics Committee of the
University of Maltepe.

Statistical Method

In order to summarize the study’s findings, descriptive
statistics for continuous (numerical) variables were
tabulated as median, minimum, and maximum,
depending on the distribution. Numbers and percentages
were used to summarize categorical variables.

Kappa test was used for negative compatibility of Acetic
Acid and Lugol’s lodine with pathology. The specificity,
sensitivity, negative and positive predictive values were
computed based on the pathology and states of Acetic
Acid and Lugol’s lodine.

Statistical analysis was carried out using the “Jamovi
project (2022), Jamovi (Version 2.2.5.0) and JASP (Version
0.16.1) programs and the level of significance was taken
into account as 0.05 (p-value).

RESULTS

The mean age of the 105 patients in the study was
39.14£9.4 years (range: 22-64), and 36.1% were childless.
Twenty (19%) of the study’s patients were diagnosed
with HSIL, forty-six (43,8%) with LGSIL, and thirty-
nine (37,1%) with ASCUS. While aceto-white uptake
was observed in 61 patients (58.1%) when Acetic Acid
was applied, no staining was observed in 73 patients
(69.5%) when Lugol’s lodine was applied. According
to the results of the colposcopic biopsy, 48.6% were
reported to have chronic cervicitis, 28.6% CIN 1, and
22.9% CIN 2-3. (Table 1). In terms of age, gravida, and
parity distribution, there was no statistically significant
difference (p> 0.05) between patients diagnosed with
chronic cervicitis, CIN 1, and CIN 2-3.

When the biopsy results were analyzed according to
the Pap smear test results, 30% (n=9) of the cases with
ASCUS were diagnosed as CIN 1 and 25% (n= 6) of them
were diagnosed as CIN 2-3. While 53.3% (n=16) of LGSIL
cases were diagnosed as CIN 1 and 41.7% (n=10) CIN 2-3,
16.7% (n=5) of HGSIL cases were diagnosed as CIN 1 and
33.3% (n=8) was diagnosed with CIN 2-3 (Table 2).

According to pathology results, the distribution of
patients with Acetic Acid ugtake was similar (34.4%,
31.1%, and 34.4% for chronic cervicitis, CIN 1 and CIN
2-3, respectively). The rate of chronic cervicitis, CIN 1
and CIN 2-3 in patients without Lugol’s lodine uptake
was calculated as 38.4%, 32.9% and 28.8% (Table 3).
Statistically significant levels of concordance were
observed between the pathology results and the
presence of Acetic Acid uptake and the absence of
Lugol’s lodine uptake (Table 4).

Table 1. Demographic and clinical characteristics

Mean+SD / Median
n (%) (Min. - Max.)
Age 39.1£94 38.0 (22.0- 64.0)
Gravida (%)
Nulligravida 38(36.2)
Primigravida and Multigravida 67 (63.8)
Parity (%)
Nulliparous 41 (39.0)
Primiparous and Multiparous 64 (61.0)
Pap smear test result (%)
ASCUS 39 (37.1)
LGSIL 46 (43.8)
HGSIL 20 (19.0)
Acetic Acid uptake (%)
Yes 61 (58.1)
None 44 (41.9)
Lugol’s lodine uptake (%)
Yes 32(30.5)
None 73 (69.5)
Pathology (%)
Chronic Cervicitis 51 (48.6)
CIN1 30 (28.6)
CIN 2-3 24 (22.9)

Table 2. Distribution of pathology results according to Pap

smear test results.

Pap smear test result (%)
Pathology Result ASCUS LGSIL HGSIL
(n=39) (n=46) (n=20)
Chronic Cervicitis (n=51) 24 (47.1) 20(39.2) 7(13.7)
CIN 1 (n=30) 9(30.0) 16 (53.3) 5(16.7)
CIN 2-3 (n=24) 6 (25.0) 10 (41.7) 8(33.3)

Table 3. Distribution of pathology results according to Acetic

Acid and Lugol’s lodine application results.

Acetic Acid uptake Lugol’s lodine
(+) (n=61) uptake (-) n=73)
Chronic Cervicitis 21 (34.4) 28 (38.4)
CIN1 19 (31.1) 24 (32.9)
CIN 2-3 21 (34.4) 21 (28.8)

Table 4. Diagnostic accuracy of Acetic Acid and lugol’s iodine in

the diagnosis of premalignant cervical lesions

Sensitivity Specificity PPD NPD Kappa p value

Acetic Acid

74.1% 58.8% 65.6% 68.2% 0.117 0.001
Uptake (+)
LgalBRemis 451%  61.6% 71.9% 0303 0.002
Uptake (-)

PPD. Positive predictive value, NPD. Negative predictive value

Table 4 summarizes the diagnostic accuracy of
Acetic Acid and Lugol’s lodine in the differential
diagnosis of cervical premalignant lesions (CIN 1, 2,
and 3). The calculated sensitivity and specificity of
Acetic Acid in predicting CIN lesions were 74.1% and
58.8%, respectively. The sensitivity of Lugol’s lodine in
predicting CIN lesions was 83.3%, while the specificity
was 45.5%.
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DISCUSSION

Colposcopic imaging is based on the observation
that malignant and premalignant epithelium exhibit
distinct visual characteristics regarding contour,
color, and vascularity. During colposcopic imaging,
the transformation zone must be identified. In
colposcopic imaging, a broad-band light spectrum
is used for visual scanning. In imaging, solutions of
Acetic Acid and Lugol’s lodine are used to enhance
the detection of differences between normal and
abnormal tissues. The most significant advantage of
utilizing Acetic Acid and Lugol’s lodine is that they do
not require any special procedures (11,13).

The application of Acetic Acid accelerates and
reverses the coagulation of cellular proteins. It helps
to coagulate and clear mucus secretions from the
cervix by causing swelling of columnar and abnormal
squamous epithelial areas and dehydration of cells
in epithelial tissue. Normal squamous epithelium
appears pink, while columnar epithelium appears red
due to light reflected from the stroma. Acetic Acid
coagulates the cellular proteins in the epithelium and
causes the stroma to become discolored. Thus, a color
change to aceto-white occurs. Consequently, the
action of Acetic Acid is dependent on the quantity of
cellular proteins present in the epithelium. Increased
nuclear activity and DNA concentration are associated
with the most prominent white color change while
normal tissues are unaffected by the application
of Acetic Acid. Areas with an increased nuclear/
cytoplasmic ratio, such as CIN, become white (3).

All patients’ cervixes were treated with 3% Acetic Acid
in order to highlight suspicious and abnormal areas
during colposcopic imaging. Acetic Acid application
resulted in aceto-white areas in 41.2% of chronic
cervicitis cases, 63.3% of CIN 1 cases, and 87.5% of
CIN 2-3 cases (Figure 1). The group with CIN 2-3 had
a significantly higher rate of Acetic Acid uptake than
the group with chronic cervicitis and CIN 1. Similar
to our study, another study carried out by Denny
et al. determined that Acetic Acid inspection with
sensitivity for CIN 2-3 lesions was 74% (14). In a study
conducted by Bhattachan et al. in 2019, the sensitivity
of observation with Acetic Acid during colposcopy
imaging was found to be 80%, and the specificity
was 88.5%, for the detection of cervical lesions. (15).
Similar to other studies, the negative predictive value
of Acetic Acid application was determined to be 68.2%
(16,17).

Lugol’s lodine solution was applied following the
application of Acetic Acid. lodine is glycophilic and
iodine uptake occurs in epithelial cells containing
glycogen after administration. Columnar epithelium
lacks glycogen, while squamous metaplastic

epithelium contains abundant glycogen. It is found
in very small amounts in CIN and invading cancer
cells. As a result, after iodine application, squamous
epithelium containing normal glycogen stains brown
or black. Columnar epithelium is not stained because
it does not retain iodine. Areas of immature squamous
metaplastic epithelium may remain only partially
iodine-stained. lodine does not stain inflammatory
areas of the squamous epithelium, so they appear
colorless against the surrounding black or brown
background. CIN and invasive cancer areas do not
contain glycogen, so they do not retain iodine and
appear as thick mustard-yellow or saffron-colored
areas (3).

Acetic Acid Positive Area Uptake
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Figure 1. Acetic Acid Positive Area Uptake

The incidence of non-uptake areas after Lugol’s iodine
application was 54.9% in chronic cervicitis, 80% in
CIN 1, and 87.5% in CIN 2-3 (Figure 2). Although
the presence of Lugol’s lodine negative area in CIN
1 and CIN 2-3 cases was not found to be statistically
significant, it was observed to be significantly
increased compared to chronic cervicitis cases. While
our study found the sensitivity of Lugol’s lodine
application to be 84.5%, another study found it to be
92.2%, which is consistent with our findings (18).

Lugol’s lodine Negative Area Uptake
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Figure 2. Lugol’s lodine Negative Area Uptake
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In a meta-analysis of data from nineteen studies, the
sensitivity and specificity for the diagnosis of CIN2+
with Lugol’s lodine were 88.1% (95% Cl: 81.5-94.7%) and
85.9% (95% Cl: 81.7-90.0%), respectively (19). Meanwhile,
the use of different parameters as Acetic Acid uptake
criteria can be attributed to the disparities in results in
some studies (16).

In our study, 46 patients whose pap smear test results
revealed LGSIL had colposcopic imaging and biopsy
results reported CIN 2-3 in 21.7% of the cases. Therefore,
based on the findings of the current study, we can
conclude that colposcopic imaging is more effective
than a pap smear test at identifying cervical lesions that
are malignant and premalignant.

Studies have shown that an increased number of
biopsies increases the diagnostic accuracy of cervical
malignancies. During colposcopic imaging, the
probability of high-grade lesions in random biopsies
taken from nonsuspicious areas ranges from 13% to 37%
(20). In our study, we preferred to obtain biopsies from
aceto-white regions, Lugol’s lodine-negative regions,
metaplastic regions, and suspicious regions. Four
quadrant biopsies were taken from the squamocolumnar
junction from all patients, even though colposcopic
imaging did not reveal abnormal areas. Our study’s
most significant limitations are its small sample size and
retrospective nature.

CONCLUSION

Acetic Acid and Lugols lodine applications in
colposcopic imaging are effective applications that
increase the success rate in the diagnosis of cervical
neoplasia. In this study, we demonstrated that the use of
Acetic Acid during colposcopic imaging for the detection
of premalignant cervical lesions is more accurate than
the use of Lugol’s lodine.
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Aim: The aim of this study was to present our clinical
experience as survival and failure outcomes in
patients with locally advanced esophageal and gastro-
oesophageal junction (GEJ) cancer who received
neoadjuvant /definitive radiotherapy (RT).

Material and Method: Twenty-eight patients with locally
advanced stage (cT3-T4any N and any T, N +) esophageal
and GEJ cancer who received RT were retrospectively
analyzed. Intensity-modulated radiotherapy (IMRT) was
implemented to the patients in 25-33 fractions at a total
dose of 45-59.4 Gy (median, 50 Gy).

Results: Twelve of 28 patients were alive during up to
the four-year follow-up period. The overall recurrence
rate was 28% (8/28). The median overall survival (OS)
and recurrent-free survival (RFS) were 17 and 8 months,
respectively. The one-year OS and RFS were 65% and
28%, respectively. Surgery was performed on only 9 of
28 patients. Pathological complete response (pCR) was
observed in 5 (55%) of 9 operated patients. In 19 non-
operated patients, local control was achieved with RT/
CRTin 90%, only 2 (10%) patients were locally progressed.

Conclusion: Multidisciplinary treatment is crucial in
patients with locally advanced esophageal cancer with
poor survival rates. Neoadjuvant/definitive RT is an
effective treatment option for local control.

Keywords: Esophageal cancer, neoadjuvant treatment,
radiotherapy, chemoradiotherapy, survival

Amag: Bu calismanin amaci, neoadjuvan / definitif
(RT)
gastrodzofageal bileske (GEJ) timorli hastalarda sagkalim

radyoterapi alan lokal ileri evre 0&zofagus ve

ve basarisizlik sonuglarini ve klinik deneyimimizi sunmakrr.

Yontem ve Gereg: Lokal ileri evre (cT3-T4 herhangi bir N
ve herhangi bir T, N +) 6zofagus ve GEJ tumorlt, RT alan
28 hasta geriye donuk olarak incelendi. Hastalara 25-33
fraksiyonda toplam 45-594 Gy (medyan, 50 Gy) dozda
yogunluk ayarli radyoterapi uygulandi.

Bulgular: Maksimum dort yillik takip stresi boyunca 28
hastadan 12'si hayattaydi. Genel niks orani % 28 (8/28)
idi. Medyan genel sagkalim (OS) ve rekirrensiz sagkalim
(RFS) sirasiyla 17 ve 8 aydi. Bir yillik OS ve RFS sirasiyla% 65
ve% 28 idi. Yirmi sekiz hastanin sadece dokuzu opere oldu.
Patolojik tam yanit (pTY), opere olan 9 hastanin 5inde (%
55) saglandi. Opere olmayan hastalarin (n=19) % 90'inda RT
ile lokal kontrol saglandi, sadece 2 (% 10) hasta lokal olarak
progrese idi.

Sonug: Kotl prognozlu, lokal ileri 6zofagus kanserli
hastalarda multidisipliner tedavi yaklasimi  6nemlidir.
Neoadjuvan / definitif RT, lokal kontrol igin glvenli ve etkili

bir tedavi secenegi olabilir.

Anahtar Kelimeler: Ozofagus kanseri, Neoadjuvan tedavi,
Radyoterapi, Kemoradyoterapi, Sagkalim
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INTRODUCTION

Esophageal cancer is one of the most aggressive
gastrointestinal system (GIS) malignancies and its
long-term prognosis is poor even with multimodal
treatments. The 5-year survival rates are around 15-25%.
Despite the poor prognosis, approximately 50% of the
cases have local or local-advanced disease (1, 2).

In recent years, neoadjuvant chemoradiation (CRT)
followed by surgical resection has been determined as the
standard treatment for locally advanced esophageal and
gastroesophageal junction (GEJ) cancer. Previous studies
showed that survival outcomes were worse with surgery
alone or radiotherapy alone (3, 4). With recent trials, CRT
has been demonstrated to improve survival outcomes (2,
5). It has been reported that neoadjuvant chemotherapy
does not improve overall survival (OS) compared to
surgery alone (6). However, large randomized trials and
meta-analyses illustrated that combined neoadjuvant
therapy provided a survival benefit compared to surgery
alone or neoadjuvant chemotherapy (2, 5, 7, 8). Phase
3-randomized Cross trial demonstrated neoadjuvant
CRT followed by surgery, expressed as trimodal therapy,
increased the chance of pathological complete response
(pCR), RO resection and so improved survival (2). Clinical
complete response (cCR) and/or pCR, which occurs as a
consequence of neoadjuvant treatments, are important
prognostic marker in esophageal cancers, as in other GIS
malignancies (9-11).

In this retrospective study, we aimed to present our
clinical experience as survival and failure outcomes in
patients with locally advanced esophageal and GEJ
cancer who received neoadjuvant / definitive RT.

MATERIAL AND METHOD
Patient selection

Twenty-eight patients with locally advanced stage
(cT3-T4 and any T, N +) esophageal and GEJ cancer who
received RT between April 2015 and September 2020 in
the Radiation Oncology clinic of Tokat Gaziosmanpasa
University were retrospectively analyzed. The study was
conducted in accordance with the Helsinki declaration
and this was approved by the ethics committee of our
hospital (Decision no: 21-KAEK-089). Patient interview
information, patient files and electronic system data
were used for the study. Patients who completed their
full courses and received definitive or neoadjuvant
RT were included. Whereas, patients with unavailable
information, metastatic disease, and received palliative
RT were excluded from the study.

Treatment details

All patients before treatment were evaluated in a
multidisciplinary treatment council. The patients
were graded according to the AJCC TNM staging

classification (8th edition). Computed tomography (CT),
18F-FDG PET/CT, and endoscopy were used for clinical
staging. The gross target volume (GTV) was contoured
according to the fusion of CT and PET/CT images, as
well as endoscopic examination information. Clinical
target volume (CTV) was created by expanding the
GTV 3-4 cm from superior-inferior, and 0.5-1 cm margin
from radial directions. CTVs are expanded 0.5 cm to
accomplish planning target volume (PTV). With the
Varian Clinac DHX Linac device, intensity-modulated
radiotherapy (IMRT) was implemented to the patients
in 25-33 fractions at a total dose of 45-59.4 Gy (median,
50 Gy). Definitive doses of RT (59.4 Gy) were delivered
to three patients with cervical localization. Concurrent
chemotherapy was applied to 86% of the patients.
Weekly carboplatin-paclitaxel was administered to the
majority of the patients (83% n: 20). CT and / or PET/
CT were repeated 4-6 weeks after RT for re-evaluation.
Patients were invited to follow-up visits for the first
1-month and then 3-months after the treatment and
their tests were performed.

The primary endpoint of the study was to present data
on overall (OS) and recurrent-free survival (RFS). In
addition, factors affecting survival were examined. The
endpoint for OS was the last control date (for survivors)
and date of death (for dead ones). The endpoint for RFS
was the date of progression.

Statistical analysis

Analyzes were performed using the SPSS software
program (Version 20.0). Categorical variables were
defined as absolute numbers. Continuous variables were
reported as mean + standard deviation or median values
and ranges. Kaplan-Meier analysis was used for overall
survival analysis. Univariate cox-regression analysis was
performed to evaluate the effect of available parameters
on overall survival. A p-value of less than 0.05 was
considered statistically significant.

RESULTS

Of the 28 patients included in the study, 9 (32%) were
female and 19 (68%) were male. Their mean age was
63.7 = 12.3 years. The median follow-up period was
14 months (range, 3-48 months). 7 patients received
neoadjuvant chemotherapy. The most common
localization of the tumor was distal (14 patients (50%)).
The most common clinical stage was T3NO (10 patients
(36%)). The mean SUVmax of the tumor on PET CT before
treatment was 15.8 + 6.6. While 9 patients (32%) were
operated after neoadjuvant CRT, 19 (68%) patients did
not undergo surgical resection. The histopathology of
the patients was SCC in 23 (82%), and adenocarcinoma
in 5 (18%). No patient had distant metastases at the time
of diagnosis. The demographic and clinical data of the
patients are summarized in Table 1.
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Table 1. Demographic and clinical data of the patients

Characteristics n (%)
Sex

Male 19 (68%)

Female 9 (32%)
Tumor location

upper 3(10.7%)

middle 7 (25%)

distal 14 (50%)

GEJ 4(14.3%)
Clinical TN Stage

T3NO 10 (36%)

T3N1 6 (21%)

T4NO 2 (7%)

T4N1 3(11%)

T3N2 7 (25%)
Operation

No 19 (68%)

Yes 9 (32%)
Histology

Squamous cell carcinoma 23 (82%)

Adenocarcinoma 5(18%)
Relapse Status

No 20 (71%)

Yes 8 (29%)
Last Status

Alive with healthy 9 (32%)

Alive with disease 3 (11%))

Ex 16 (57%)
Neoadjuvant Chemotherapy

No 21 (75%)

Yes 7 (25%)

During the follow-up period, 16 (57%) patients died.
The overall recurrence rate was 28% (8/28). Of the
28 patients, two had loco-regional relapse, five had
distant metastasis, and one had local + distant relapse.
The median OS was 17 months (95% Confidence
interval (Cl): 9-24) (Figure 1), while the median RFS was
8 months (95% Cl: 5-10) (Figure 2). The one and two-
year OS were 65% and 36%, respectively. The one-year
RFS was 28.6%. In 19 non-operative patients following
RT, while local control was achieved with RT in 17
(90%) patients (complete or partial response), local
progression was observed in only 2 (10%) patients in
the last control.

In univariate cox-regression analysis, there was no
statistically significant relationship between OS and
the factors such as concurrent chemotherapy (p: 0.132),
whether or not surgery (p: 0.09), RT dose (0.46), clinical
stage (p: 0.672), lymphovascular invasion (LVI) (p: 0.534),
perineural invasion (PNI) (p: 0.065), weight loss (p: 0.137),
neoadjuvant chemotherapy (p: 0.8), pre-therapy PET/CT
SUV max (p: 0.869).

After treatment 6 patients (21%) were evaluated with
only PET/CT, 11 (39.5%) with only CT, the remaining
11 (39.5%) with both CT and PET/CT. When they were
restaged after treatment, clinical complete response
(cCR) was observed in 8 (28.6%) patients, clinical
partial response (cPR) in 19 (67.9%) patients and stable
response in 1 (3.6%) patient.
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Figure 1. Kaplan-Meier curve for overall survival (OS)
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Figure 2. Kaplan-Meier curve for recurrence-free survival (RFS)

Surgery was performed on only 9 of 28 patients.
Pathological CR (i.e. pTONO) was achieved in 5 (55.5%) of
9 operated patients. Of the 5 patients with pCR, 2 had
a complete metabolic response on post-RT PET/CT. On
the other hand, the remaining 3 patients with pCR did
not have post-RT PET/CT. All 4 patients with pPR had a
partial response on post-RT PET/CT, as well as correlated
with pathology. While only one patient was clinically
NO before neoadjuvant treatment, it was detected that
the patient had occult nodal disease at the time of
esophagectomy.
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DISCUSSION

Esophageal cancer is one of GIS malignancies with a
poor prognosis and in which the majority of patients
are present at a locally advanced stage at the time
of diagnosis. Recently, many phase 3 studies and
meta-analyses have revealed that neoadjuvant CRT
significantly improved survival in locally advanced
esophageal cancer (2, 8, 12). In this study, we aimed
to present the survival and local control outcomes
of neoadjuvant treatments in patients with locally
advanced esophageal cancer. Twelve of 28 patients
were alive during up to the four-year follow-up period.
The overall recurrence rate was 28% (8/28). The median
OS and RFS were 17 and 8 months, respectively. The
one-year OS and RFS were 65% and 28%, respectively.
Surgery was performed on only 9 of 28 patients.
Pathological CR was observed in 5 (55%) of 9 operated
patients. In 19 non-operated patients, local control was
achieved with RT in 90%, only 2 (10%) patients were
locally progressed.

Response to neoadjuvant CRT has been found to be
an independent predictor in terms of disease relapse
in many studies (9, 14-16). In the literature, there are
differences in pCR rates after trimodal treatment (17-
20). Cristina et al. reported that the rate of pCR was 28%
in patients with esophagus and GEJ tumors diagnosed
with adenocarcinoma who underwent neoadjuvant CRT
(17). In another retrospective study, consequences of
neoadjuvant CRT were investigated in 46 patients with
esophageal squamous cell carcinoma (SCC), and they
found the pCR rate to be 44% (18). Some researchers
reported this rate of around 20% (19, 20). Furthermore,
SCC histology has been found to be associated with
higher rates of pCR (2, 21). In the current study, although
patients with both SCC and adenocarcinoma histology
were included, we found the pCR rate to be 55%.
Although it seems to be a higher rate compared to
the literature, this rate may change downward as the
number of patients increases. Unfortunately, due to
reasons such as patient preference, comorbidities, socio-
economic level, etc. most patients could not undergo
surgery.

Some researchers have shown that patients with pCR
have better OS as well as less locoregional failure
(9, 14-16). No statistically significant relationship
was found between pCR and survival in the current
study, probably due to the small number of patients
included in the study and also undergoing surgery. In
the follow-up of five patients with pCR, one died due
to post-op complications, one had isolated distant
metastasis, and the remaining three patients live
disease-free and healthy. As a matter of fact, patients
who receive neoadjuvant therapy have a higher risk
of postoperative mortality compared to those who
receive surgery alone (22).

Masahiro et al. reported the results of CRT with
IMRT in 36 patients with cervical esophageal cancer,
3-year-progression-free survival (PFS) and 3-year-
OS were 40% and 46%, respectively (23). Cao et al
found that 2-year locoregional control (LRC) and
2-year OS were 67.4% and 46% in 101 patients with
esophageal cancer as an outcome of definitive CRT,
respectively (24). In the phase 3 Cross study, the 1-,
2-, and 3-years OS rates in the preoperative CRT +
surgery arm were 82%, 67%, and 58%, respectively
(2). In the present study, because of trimodal therapy
could not be applied to all patients, our survival rates
were lower compared to the literature. Recently,
in a study conducted with 769 esophageal cancer
patients with N3 diseases, it was reported that
surgery after neoadjuvant therapy improved survival
(25). In the current study, only 32% of the patients
had surgery, however, there was no N3 disease as in
the aforementioned study.

In esophageal cancer, 18F-FDG PET/CT has an essential
role in staging and re-evaluation after neoadjuvant
therapy, as in other malignancies. PET/CT can predict
poor response to neoadjuvant therapy and poor
prognosis. Moreover, determining the best candidate
for surgical resection is possible with PET/CT. Tustumi
F et al. (26) examined the prognostic effect of pre-
neoadjuvant PET/CT parameters on survival in 113
esophageal cancer patients. Metabolic tumor volume
(MTV) and total lesion glycolysis (TLG) in the primary
tumor; SUVmax in the suspicious lymph node was
found to be significantly correlated with survival (26).
In another similar study, 43 patients with esophageal
cancer were evaluated with PET/CT before and after
neoadjuvant therapy. Pathological CR was obtained
in 56% of the patients and the predictive value of
PET/CT for pCR was examined. The assessment of
18F-FDG PET/CT showed overall sensitivity of 57.9%,
specificity of 62.5% (27). In our study, merely 17 of 28
patients had post-treatment PET/CT. Unfortunately,
the analysis could not be performed for its effect
on predicting the pathological response, as there
were few patients whose pathological stage could
be determined. However, in pre-treatment PET CT,
primary tumor SUVmax was not found prognostic for
survival (p: 0.869). We think that the reason for this
result may be related to the low number of patients.

CONCLUSION

Multidisciplinary treatment is crucial in patients with
locally advanced esophageal cancer with poor 5-year
survival rates. Neoadjuvant/definitive radiotherapy may
be a safe and an effective treatment option for local
control.
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/ABSTRACT |

Giris: Saghk Hizmetleri Meslek Yiksekokulu (SHMYO)
ogrencileri de diger saglk calisanlari gibi delici kesici alet
yaralanmalari (DKAY) icin risk tagimaktadir. SHMYO o6gren-
cilerinin egitim programlarinda bulasici hastalklar dersi ol-
masina karsin DKAY ile ilgili stire¢ yonetiminde zayif kaldig
distnulmektedir. Calismamizda 6grencilerin DKAY’a maruz
kalma durumlari, bilgi duzeyleri ve aldiklari nlemlerin belir-
lenmesi amaclandi.

Gereg¢ ve Yontem: Retrospektif, kesitsel nitelikte tasarlanan
calisma, 15-30 Ekim 2021 tarihleri arasinda SHMYO 6grencileri-
yle yiritildi. Arastirmanin evrenini Bitlis Universitesi SHMYO
ogrencileri olusturdu. Google Forms {izerinden olusturulan an-
ket formlari tim dgrencilere online olarak iletildi. Ogrencilerin
sosyodemografik 6zelliklerini bildiren “Katilimci Bilgi Formu” ve
arastirmacilar tarafindan ilgili literatlir incelenerek gelistirilen
“Delici Kesici Alet yaralanmasi Bilgi Degerlendirme Formu” kul-
lanildi.

Bulgular: Calismaya 320 (%83,6)'si kadin ve 63 (%16,4)'U erkek
toplam 383 6grenci dahil edildi. Yas ortalamasi 20,5+1,4 olarak
bulundu. Katiimcilarin %90,6 (347)'s1 hasta basi uygulamasina
katildi, %82,2 (n:315)'si DKAY kavramini bilmekteydi. Katilim-
cilarin 38 (%9,9)'inde DKAY &ykisu bulunmaktaydi. Yaralanma-
larin 26 (%68,4)'s1 enjektorle gerceklesmisti. DKAY dykisi olan
katilimcilarin yalnizca 13 (%34,2)'l yaralanmayi bildirmisti.
Sonug: Calismamiz sonucunda; konuyla ilgili egitim program-
larinin idealize edilerek SHMYO 6grencilerinin DKAY konusun-
da bilgi dizeylerini ylkseltmeye calismanin faydali olacadi
distinulmektedir. Ayrica 6grencilerin mevcut bilgiyi gerek
similasyon egitimleriyle gerekse de staj programlariyla uygu-
lama becerisine donustiirmeleri saglanmalidir. Bu nedenlerle
delici kesici alet yaralanmalariyla ilgili egitimlerin egitim mu-
fredatinda daha iyi vurgulanmasi ve uygulamaya yansiyacak
sekilde planlama yapilmasi onerilir.

Anahtar Kelimeler: Kesici delici yaralanmalar, saglik meslek
okulu 6grencileri, saglik bilgisi

Introduction: Health services vocational school (HSVS) students
are also at risk for sharps injuries, just like other healthcare
professionals. Our study aimed to determine the healthcare
students’ exposure to sharps injuries, during their clinical practice,
their level of knowledge and the precautions they take in case of
injury.

Material and Method: The study, which was designed as
descriptive and cross-sectional, was carried out between 15-30
October 2021 among SHMYO students. The study population
consisted of Bitlis University HSVS students. In this study, the
“Participant Information Form”and the “Sharp Injury Information
Evaluation Form”were developed by the researchers by examining
the relevant literature.

Results: A total of 383 students, 320 (83.6%) female, and 63 (16.4%)
male were included in the study, with a mean age of 20.5+1.4.
90.6% (n:347) of the participants participated in the bedside
practice, 82.2% (n:315) of them knew the concept of sharp injury.
38 (9.9%) of the participants had a history of sharp injury. Of these,
26 (68.4%) were performed with an injector. Thirteen (34.2%) of
the participants with a history of sharp injury reported this.

Conclusion: As a result of our study, it was determined that the
education and knowledge levels of HSVS students about sharp
injuries were below the desired level. In addition, the rate of
conversion of learned knowledge into practice skills is low. This
important issue should be emphasized better in the curriculum
and planning should be done to reflect it in practice.

Keywords: Sharp injuries, students health occupations, health
knowledge
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Ogrencilerin Yaralanmalarla ilgili Bilgileri

GiRi$

Saglik calisanlari, mesleki kosullari nedeniyle delici ve
kesici alet yaralanmalari (DKAY) ile sik karsilasan meslek
grubudur (1,2). Saghk calisanlarinin hastane kosullarinda
sadece glindelik temasla 20'den fazla patojen mikroor-
ganizma ile karsilastiklari bildirilmektedir. Bu patojenle-
rin en sik karsilasilanlari Hepatit B virlis (HBV), Hepatit C
viriis (HCV) ve insan Bagisiklik Yetmezligi (Human Immu-
nodeficiency Virus- HIV) virusleridir (2,3).

Saglik calisanlarinda DKAY'nin yiiksek oldugu arastirma-
larda belirtiimektedir. Ancak 6grenci saglik teknikerleri-
ne yonelik literatirde kapsamli bir veriye ulasilamamis-
tir. Tibbi deneyimlerinin yetersiz olmasi nedeniyle klinik
uygulamalar sirasinda 6grenciler, DKAY acgisindan yiiksek
riskli grupta yer almaktadir. Literatlrde stajer 6grencile-
rin %80’lere varan oranlarda DKAY’ye maruz kalabildik-
leri bildirilmistir (4). Stajer 6grenciler, temas sonrasinda
HBV, HCV, HIV gibi potansiyel enfeksiyonlarin bulasaca-
g1 korkusunu yasadiklarini vurgulamiglardir (5). Saghk
hizmetleri meslek ylksekokulu (SMHYO) 6grencilerinin
egitim programlarinda bulasici hastaliklar dersi olmasina
karsin DKAY ile ilgili siire¢ yonetiminde zayif kaldigi ve
bu tur yaralanmalarda 6grencilerin stres ve korku yasadi-
g1 distintlmektedir.

Calismamizda saglk ogrencilerinin klinik uygulamalari
stiresince DKAY'ye maruz kalma durumlari, bilgi diizeyle-
ri ve yaralanma durumunda aldiklari 6nlemlerin belirlen-
mesi amacglanmistir.

GEREC VE YONTEM

Bu arastirma, SHMYO o6grencilerinin DKAY konusunda
bilgi ve tutumlarinin belirlenmesi amaciyla restrospektif
kesitsel bir calisma olarak dizayn edilmistir. Arastirma,
15-30 Ekim 2021 tarihleri arasinda Bitlis Eren Universite-
si SHMYO'da yurutildu. Arastirmanin evrenini Bitlis Eren
Universitesi SHMYO 6grencileri olusturdu. Calismaya
tim 6grencilerin dahil edilmesi planlandigr icin 6rnek-
lem sec¢imi yapilmadi, Google Forms tizerinden olusturu-
lan anket formlar tim 6grencilere online olarak iletildi.
Onam formunu kabul etmeyen ve anket formlarini dol-
durmayan 6grenciler calisma diginda birakildi. Calismaya
toplamda 383 6grenci katild.

Arastirmada, “Katilimci Bilgi Formu” ve “Delici Kesici Alet
Yaralanmasi Bilgi Degerlendirme Formu” kullanildi. “Kati-
limci Bilgi Formu” 6grencilerin sosyodemografik 6zellik-
lerini, “Delici Kesici Alet Yaralanmasi Bilgi Degerlendirme
Formu” ise delici kesici aletle yaralanma durumlarini ve
bilgilerini sorgulayan sorulardan olustu. “Delici Kesici
Alet Yaralanmasi Bilgi Degerlendirme Formu” arastir-
macilar tarafindan basta Hastalik Kontrol ve Korunma
Merkezleri (Centers for Disease Control and Prevention
(CDQ))'nin 6rnek anket formu olmak dzere ilgili literattr
incelenerek gelistirildi (6-12).

Etik Kurul: Bitlis Eren Universitesi Rektérligi etik kuru-
lu'ndan 21/10-2 sayili ve E.1191 evrak kayit numaral ka-
rariyla onay alindi.

istatistiksel Analiz

Analizler, SPSS (Statistical Package for Social Sciences;
SPSS Inc., Chicago, IL) 22 paket programinda degerlen-
dirildi. Calismada tanimlayici veriler kategorik verilerde
n, % degerleri; strekli verilerde ise ortalama + standart
sapma (Ort+SS) degerleri ile gosterildi. Gruplar arasi ka-
tegorik degiskenlerin karsilastirimasinda ki-kare analizi
(Pearson Chi-kare) uygulandi. Analizlerde istatistiksel an-
lamlilik diizeyi p<0,05 olarak kabul edildi.

BULGULAR

Calismaya 320 (%83,6)’si kadin ve 63(%16,4)'U erkek olmak
Uzere toplam 383 kisi dahil edildi. Yas ortalamasi 20,5+1,4
(min=18-maks=28) olarak bulundu. Katimcilarin oku-
dugu bolimler tablo-1'de verildi. Katihmcilarin %90,6
(n:347)'sinin hasta basi uygulamasina katildigi, %82,2
(n:315)'sinin DKAY kavramini bildigi, %11,5 (n:44)'inin ilko-
kulda DKAY egitimi aldigi tespit edildi (Tablo 1).

Tablo 1. Katilimcilarin Sosyodemografik Verileri ve DKAY* Egitim

Durumlari

Sayi %

Yas, Ort+SS (min-maks) 20,5+1,4 (18-28)
Cinsiyet

Kadin 320 83,6

Erkek 63 16,4
Bolim

ik ve acil yardim programi 51 13,3

Yasli bakim programi 40 10,4

Patoloji laboratuvar teknikleri 77 20,1

Cocuk gelisimi programi 168 43,9

Anestezi teknikerligi 47 12,3
Hastabasi uygulamalara katilma

Evet 347 90,6

Hayir 36 94
DKAY kavramini bilme

Evet 315 82,2

Hayir 68 17,8
ilkokulda DKAY egitimi alma durumu

Evet 44 11,5

Hayir 339 88,5
En son DKAY egitimi alma zamani

Almadim 339 88,5

<6 ay 29 7,6

>6 ay 15 39
Egitim alinan kisi

Almadim 339 88,5

Birim sorumlusu/klinik sorumlu hocasi 35 9,1

Enfeksiyon kontrol hemsiresi 9 2,3
*DKAY: Delici Kesici Alet Yaralanmasi

Calismaya katilanlarin DKAY bilgi 6grenme yerleri ince-
lendiginde 348 (%90,9)'inin internet/sosyal medyadan
bilgi edindigi gorulda (Sekil 1).
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Sekil 1. Katihmailarin Delici Kesici Alet ile Yaralanma Bilgi Ogrenme
Yerleri

Katimcilarin 38 (%9,9)"inde DKAY o6ykiisi mevcuttu.
Bunlarin 26 (%68,4)'s1 enjektorle, 9 (%23,7)'u bisturiyle,
2 (%5,3)'si makasla, 1 (%2,6)'i ise ilag flakonuyla olmustu.
Yaralanmalar en sik enjektor kapagini kapatmaya calisir-
ken meydana gelmisti. DKAY oOykisi ile ilgili 6zellikler
Tablo 2'de verildi.

Tablo 2. Katilimcilarin DKAY* oykiisii ile ilgili 6zellikler

Sayi %

Oncesinde DKAY 6ykiisi

Evet 38 9,9

Hayir 345 90,1
DKAY aleti

Enjektor 26 68,4

Bisturi 9 23,7

Makas 2 53

ilac flakonu 1 2,6
DKAY olus sekli

Enjektor kapagini kapatirken 16 42,1

Kan alirken igne batmasi 9 23,7

Delici-kesici alet kutusundan 8 21,1

Pansuman acarken 3 79

Seruma ilag¢ koyarken 1 2,6

ilag flakonu kirarken 1 2,6
DKAY ilk yapilan sey

Doktora/ saglk kurulusuna basvurma 16 42,1

El yikama 11 28,9

Dezenfektan kullanma 2 53

Herhangi islem yapmama 9 23,7
Daha 6nce DKAY olduysa bildirme durumu

Evet 13 34,2

Hayir 25 65,8
Daha dnce DKAY olduysa takiplerine gitme durumu

Evet 10 26,3

Hayir 20 52,6

Diizensiz 8 21,1
*DKAY: Delici Kesici Alet Yaralanmasi

Katilimcilarin DKAY bilgileri incelendiginde; katilimcilar,
bisturi (%93,7) basta olmak Uizere enjektor ve siitur ig-
nesi ile yaralanmalarin baslica DKAY oldugunu belirttiler.
Lanset, ilag flakonu ya da branil ile olan yaralanmalar
ise katilimcilar tarafindan daha dusiik oranlarda DKAY
olarak nitelendirildi. Katilimcilar en fazla oranda HBYV,
HCV ve HIV enfeksiyonlarina karsi risk altinda kaldikla-
rini ifade etti. Katihmcilarin %76,8 (n:294)i DKAY'nin is
kazasi oldugunu, %56,9 (n:218)'u ise adli bir olay oldu-
gunu belirtti. Yaralanma sonrasi enfeksiyon komitesine
basvurmasi gerektigini bildirenlerin orani %6 (n:23)"yd.
Katilimcilarin %5,7 (n:22)'si ise yaralanmayi raporlamak

gerektigini bildirdi. Katilimcilarin %6 (n23)’si DKAY ile il-
gili bilgisini yeterli buluyorken; %88 (n:337)'i yeterli bul-
madigini belirtti.

Katilimcilarin %82,8 (n:317)'i HBV asisinin oldugunu,
%28,7 (n:110)’si ise tetanoz agisi rapel dozunun yapildi-
gini bildirdi. Klinik uygulamalar 6ncesi HBV antikor di-
zeyine bakilanlarin orani %67,4 (n:258)'tl. Katilimcilarin
yalnizca %5,2 (n:20)’si DKAY egitimlerini yeterli bulurken;
%87,7 (n:336)'si DKAY ile ilgili egitimlerin belirli araliklar-
la yapilmasi gerektigini ifade etti. Katihmailarin %10,4
(n:40)'G DKAY’nin 6nlenmesi icin yeterli dnlem aldigini
ve %9,4 (n:36)'U cahistiklar birimde korunmak icin fiziksel
onlemlerin yeterli oldugunu beyan etti (Tablo 3).

Tablo 3. Katimcilarin DKAY* Egitimleri ve Onlemlerle ilgili

Dusiinceleri
Sayli %

DKAY ile ilgili egitimleri yeterli bulma

Evet 20 52

Hayir 70 18,3

Kararsiz 293 76,5
DKAY ile ilgili egitimlerin belli araliklarla tekrarlanmasi gerektigini
disiinme

Evet 336 87,7

Hayir 25 6,5

Kararsiz 22 5,7
Calisirken DKAY onlenmesi icin yeterli kisisel onlemleri aldigini
disiinme

Evet 40 104

Hayir 52 13,6

Kararsiz 291 76,0
Calistigini birimde DKAY onlenmesi icin alinan fiziki onlemlerin
yeterli oldugunu diisinme

Evet 36 9,4

Hayir 43 11,2

Kararsiz 304 79,4
*DKAY: Delici Kesici Alet Yaralanmasi

Hasta basi uygulamalara katilanlarin %78,1 (n:271)'i; ka-
tilmayanlarin ise %63,9 (n:23)'u DKAY'yi is kazasi olarak
gorirken; aralarindaki fark istatistiksel olarak anlamhydi
(p=0,013). Hasta bagsi uygulamalara katilanlarin DKAY ile
ilgili bilgisini yeterli bulma orani %6,6 (n:23); hasta basi
uygulamalara katilmayanlarin DKAY ile ilgili bilgisini ye-
terli bulma oranina (%0 (n:0)) gore anlamh sekilde yiik-
sek bulundu (p=0,003) (Tablo 4).

Tablo 4. Hasta Basi Uygulamalara Katilma Durumuna Gore Cesitli

Parametrelerin Karsilastirilmasi

Hasta basi uygulamalara katilma p**
Evet Hayir
Sayi % Sayi %
DKAY* is kazasi midir? 0,013
Evet 271 78,1 23 63,9
Hayir 19 55 0 0
Fikrim yok 57 16,4 13 36,1
DKAY* ile ilgili bilgiyi yeterli bulma durumu 0,003
Evet 23 6,6 0 0
Hayir 308 88,8 29 80,6
Kararsiz 16 4,6 7 19,4
*DKAY: Delici Kesici Alet Yaralanmasi  **Kikare analizi yapilmistir.
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Hastalik Kontrol ve Korunma Merkezleri (CDC) verilerine
gore hastane personelinde basta enjektorle olmak tizere
yilda 385 bin DKAY olmaktadir (6). Ulkemizde de saglik
calisanlari arasinda DKAY siklikla meydana gelmektedir.
Gerek tip egitiminde gerekse de hemsirelik ve ebelik
basta olmak lizere saglk alanindaki diger meslek grup-
larinin egitiminde klinik uygulamalar zorunludur. Ancak
klinik uygulamalar sirasinda 6grenciler, DKAY acisindan
ozellikle risk altindadir. Tip 6grencilerinin egitimleri stre-
since %11-50; hemsirelik 6grencilerinin ise %50-80 ara-
sinda DKAY'ye maruz kaldiklari bildirilmistir (13). Hem-
sirelik ogrencilerinin egitimleri siiresince DKAY sikhgi
%13,9 ile %80 arasinda degismektedir (6,14-17). Irmak ve
ark. (15) tarafindan yapilan ¢alismada hemsirelik 6gren-
cileri arasinda (n=310) DKAY orani %19,4 olarak saptan-
mistir. Talas'in (16) calismasindaysa (n=473) bu oran %49
olarak bulunmustur. Daha yakin zamanli Kepenek ve ark.
(17) tarafindan yapilan bir calismadaysa 98 DKAY olgusu-
nun %67,3'tnin hemsirelik 6grencisi oldugu bildirilmis-
tir. Cesitli arastirmalarda hemsirelik 6grencilerinin DKAY
agisindan calisan hemsirelere gére deneyimsizlik, pratik
egitim eksikligi ve kisisel énlemlerin yeterince alinma-
masi gibi nedenlerden dolayi daha yiiksek risk grubunda
oldugu bildirilmistir (10,18-20). Ayrica yas ve deneyim-
sizligin neden oldugu yuksek anksiyetenin de yaralan-
malari artirmis olabilecegi distinilebilir.

Bizim ¢alismamizda katilimcilarin %9,9'unda DKAY &y-
kiisi mevcuttu. Calismamizdaki yaralanma orani benzer
calismalara gore daha duslikti. Bunun nedenleri; 6gren-
cilerin staj yaptiklari hastane ve staj bélimiindeki DKAY
ile ilgili alinan uygun onlemler ve takipler olabilecegi
gibi daha kisa staj sireleri, staj yapilan yerde yeterince
uygulama yapilmamasi, yaralanma beyaninin 6zellikle
belirtilmemesi de olabilir. COVID-19 pandemisiyle dnemi
daha cok anlasilan kisisel hijyen ve korunma kurallarinin
da bu farkhlikta rol oynayabilecegi diistinilmektedir.

Oncesinde DKAY &ykiisii olan 38 8grenci incelendiginde;
26's1 (%68,4) enjektorle, 9'u (%23,7) bisturi ile yaralan-
misti ve yaralanmalarin cogunlugunu enjektor ve bistdri
yaralanmalari olusturmaktaydi. Yapilan bir calismada da
calismamiza benzer sekilde 6grencilerde DKAY'ye en ¢ok
(%72,1) enjektor ignesinin neden oldugu belirlenmistir
(21). Saglk cahsanlarinda en fazla yaralanmanin enjektor
ignesi ile gerceklestigini bildiren cesitli yayinlar mevcut-
tur (10,11).

Calismamizda dikkat cekici bir nokta ise yaralanmala-
rin %42'si enjektor kapagini kapatirken, %24'G kan alir-
ken meydana gelmisti, %21'i ise kesici-delici alet kutusu
ile iliskiliydi. Tum yaralanmalar g6z 6niine alindiginda
DKAY'nin buyuk kismi kontamine aletlerle iliskiliydi. Ca-
lismamizin sonucuna benzer sekilde, tlkemizde yapilan
bir calismada da 231 yaralanmanin 197'sinin (%85) kon-
tamine aletlerle oldugu bildirilmistir (22). Enjektor ucla-
rinin kapagini kapatmadan uygun secilmis kesici delici

alet tibbi atik kutusuna atilmasi, tek kullanimlik steril tib-
bi malzemelerin kullaniimasi, vakumlu tiple kan alma,
damar yolu goérintileme cihazlarinin etkin kullanimi
gibi yaklasimlarla kontamine yaralanmalarin buyuk kis-
mi azaltilabilecektir. Bununla birlikte DKAY ve tibbi atik
yonetimiyle ilgili bilgi diizeyini ve tutumu artiracak egi-
timlerin diizenlenmesi de ¢cok 6nemlidir.

Yapilan c¢alismalarda yaralanma sonrasi ilk mudahale
olarak en sik gorullen uygulamanin tutumun su ve sabun
ile yikama oldugu bildirilmistir (12,23). Calismamizda ise
en sik (%42) olarak yapilan ilk tutum hekime/ilgili saghk
kurulusuna basvuruydu. Yaralanma sonrasi ilk miidaha-
le olarak su ve sabunla yikama yaptiklarini belirtenlerin
orani %29'du ve %22'si ise yaralandiktan sonra yaralan-
mayla ilgili herhangi bir sey yapmadigini belirtti. DKAY
sonrasi uygun mudahale yapilmamasinin ve bildirimde
bulunulmamasinin nedeninin egitim eksikligi ile birlikte
mesleki deneyimsizlik ve benzer olay tecriibesindeki ek-
siklik oldugunu distinmekteyiz.

Altiok ve ark. (24) delici kesici aletle yaralanan saghk per-
sonelinin %87,3'linlin yaralanmayi rapor etmedigini bil-
dirmislerdir. Calismamizda yaralanmaya maruz kalan 6g-
rencilerin %65,8'inin olay! bildirmedigi gorildi. Ankete
katilan tiim 6grencilerin sadece %6'si DKAY sonrasi ola-
yin bildirilmesi gerektigini distinmekteydi, geri kalanla-
rin hepsi kararsiz kaldigini belirtmisti. Yaralanma sonrasi
enfeksiyon kontrol komitesine (EKK) ya da is glivenligi ve
saghgr birimine basvurmak gerektigini bilenlerin orani
da %6'yd\. Bir calismada saglik personellerinin dnemli bir
kisminin yaralanmayi 6nemsiz olarak gordigi, EKK'ye
miracaat etmedigi ve herhangi bir sey yapmadig: bildi-
rilmistir (23). En fazla bildirilen rapor etmeme nedenleri
ise sirasiyla; ihmalkarlk, risk olarak algilamama disin-
cesi, uyarilma korkusu, raporlama prosediirleriyle ilgili
sureci bilmeme, gizlilik ile ilgili kaygilarin olmasi ve istek-
sizlik seklindedir (14, 25, 26).

Anket sonuclarina gore 6grencilerin %82,2'si DKAY kav-
ramini bilmekteydi. DKAY ile ilgili bilgi 6grenme yerleri
incelendiginde 348'i (%90,9) internet/sosyal medyadan,
290"t (%75,7) arkadas/aileden, 43l (%11,2) okuldan ve
2'si (%0,5) ise bilgiyi bilimsel makale/kitaplardan edin-
mekteydi. Okuldan 6grenme oranlarinin disik olmasini
irdeledigimizde; 6grencilerin bir kisminin 1. sinifta olma-
si nedeniyle heniiz egitim almamalari, verilen egitime
katilmamalari veya egitimlerini tamamlasalar bile egitim
tekrari ihtiyaci olabileceginden kaynakh oldugunu di-
siinmekteyiz. Calismamizda, en buyik bilgi kaynaginin
internet/sosyal medya ve arkadastan edinilen bilgi ol-
dugu gorilmekteydi. Burada bu konunun iyi analiz edil-
mesi gerektigini dustinmekteyiz. Kaynaklar dogru kulla-
nildiginda bilginin 6grencilere ulagmasi icin internet iyi
bir kaynak olabilir. Ancak konuyla ilgili yanlis ve tutarsiz
bilginin internet araciligiyla 6grencilere aktariimasinin
hatali degerlendirmelere ve tibbi uygulamalara yol aca-
bilecedi de unutulmamalidir.
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Hasta basi uygulamalara katilanlarin %78,1'i, katilma-
yanlarin ise %63,9'u DKAY'yi is kazasi olarak goriirken
aralarinda istatistiksel acidan anlamli farklilk mevcuttu
(p=0,013). Hemsirelik egitim mufredatinda DKAY ile ilgili
egitimler bulunmaktadir. Ancak egitimlerin uygulama ile
pekistirilmesi, davranisa donustirilmesi gerekmekte-
dir. Calismamizda hasta basi uygulamalara katilanlarin
DKAY'yi is kazasi olarak gdrme, raporlama ve alinan egi-
timleri yeterli bulma oranlari katilmayanlara goére daha
yuksek bulundu.

Cahsmaya katilan 6grencilerin %88’si, DKAY ile ilgili bil-
gisini yetersiz bulmaktaydi, %6’s ise kararsizdi. Calisma-
ya katilan 6grencilerin buyuk kismi (%94) DKAY ile ilgili
egitimleri de yetersiz bulmaktaydi ve belirli araliklarla
egitimlerin tekrarlanmasi gerektigini disinmekteydi. Bir
calismada saglik personelinin yarisinin egitimden son-
raki iki yil icinde DKAY yasadigi, katilimcilarin yarisindan
fazlasinin bu konuda yeterli bilgiye sahip oldugu ancak
bu egitimlerin uygulamaya donustirilemedigi bildi-
rilmistir (3). Bu veriler 1s1ginda egitimlerin uygulamaya
yansimasi ve tutumlar degistirmesi gerektigi de acikca
gorilmektedir.

Staj o©ncesi degerlendirilen &6grencilerden en az
%9'unun HBV asisi olmadigi ve en az %15'inin staj
oncesi HBV antikor dizeyinin olctlmedigi gorilda.
Ogrencilerin %64'ii DKAY nedeniyle HBV, HCV ve HIV
bulasabilecegini bilmekteydi. Bulasici hastaliklarla ilgili
egitimler alinmasina ragmen bahsedilen hastaliklarla
ilgili bilgi duizeyi istenilen seviyede degildi. Kirrm Kon-
go Kanamali Atesi (KKKA) basta olmak Uzere diger ka-
namal virts enfeksiyonlari agisindan ise bu oran daha
da diisiik bulundu (<%15). Ulkemizin bazi bélgelerin-
de daha fazla olmakla birlikte KKKA olgularn gorile-
bilmektedir. KKKA, DKAY yoluyla saglik calisanlarinda
enfeksiyona neden olabilir. Ogrencilerin bu konuda
dusuk bilgi diizeyleri bulas riskini artirabilir. Egitimlerin
daha etkin ve sik yapilmasi bu durumlarin olusmamasi
icin de uygun olacaktir. Egitimler sayesinde artan bil-
gi diizeyinin tutum degisiklikleriyle desteklenmesiyle
birlikte DKAY sonrasindaki takiplerin de daha uygun
yapilacagini diisinmekteyiz. DKAY sonrasinda takibe
yiksek uyum sayesinde gelisebilecek hastaliklar en-
gellenebilir ya da erken tani konulabilir ve gerektigin-
de tedavi baslanabilir. HBV asi eksigi olan 6grencilerin
asilarinin tamamlanmasi ve tetanoz rapel dozu acisin-
dan degerlendirilerek gereginde asinin yapilmasi sag-
lanmali ve staj dncesi gerekli tetkiklerin tamamlanmasi
unutulmamahdir.

Pandemi dolayisiyla anket formlarinin yiz yuze yapila-
mamasi nedeniyle cevaplarin form tzerinden olusturul-
masi, katihmci sayisinin gorece az olmasi ayrica tek mer-
kezli ve kesitsel olarak tasarlanmis olmasi ¢calismamizin
kisithiliklarini olusturmaktadir.

SONUC

Daha once yapilan ¢alismalar ve ¢alismamiz birlikte de-
gerlendirildiginde; 6grenciler, DKAY icin riskli bir grubu
olusturmaktadir. Egitimler; daha etkin, kalici ve klinik uy-
gulamalarla pekistirilecek sekilde diizenlenmelidir. Calis-
mamiz sonucunda ogrencilerin DKAY ile ilgili egitim ve
bilgi diizeylerinin dusik oldugu saptanmis ve bu yiizden
de konunun egitim mifredatinda daha iyi vurgulanmasi
gerektigi dusunulmustir. Ayrica egitimler sik tekrarla-
narak, senaryolastirilarak akilda kalici egitimler seklinde
diizenlenmeli ve tutum degisikligine fayda saglamalidir.
Tibbi malzemelerin dogru, etkin ve giivenli sekilde kul-
lanimi 6gretilmelidir. Temas oncesi gerekli asilarin yapil-
masl saglanmali ve CDC tarafindan 6nerilen énlemlere
uyum arttiriilmahdir. Gereksiz girisimsel islemlerden kaci-
nilmalidir. Enjektor ucunun elle cikartilmaya calisiimasi,
kapaginin kapatilmaya calisilmasi gibi yanhs uygulama-
lar DKAY’nin buyuk kismini olusturdugundan bu konuya
ozellikle dikkat edilmelidir. Ozellikle bulasabilecek enfek-
siyonlar ve bu enfeksiyonlara yonelik koruyucu énlemler
hakkinda bilgi verilmeli ve yaralanma sonrasi bildirim
yapmanin dnemi vurgulanmalidir.
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CASE REPORT
OLGU SUNUMU

Hereditary Spastic Paraparesis Accompanied by
Sensorimotor Axonal Polyneuropathy-A Case Report

Sensorimotor Aksonal Polindropatiye Eslik Eden Herediter Spastik

Paraparezi-Olgu Sunumu

Zeynep Kirac Unal, ®Yesim Ozge Giindiiz, ®Damla Cankurtaran,

Ece Unlii Akyiiz

Department of Physical Medicine and Rehabilitation, University of Health Sciences Diskapi Yildirim Beyazit Education and

Research Hospital, Ankara, Turkey

ABSTRACT |

Oz

Hereditary Spastic Paraplegias (HSP) are rare, genetically
transferred diseases, usually presented with impairment in
walking. The coexistence of HSP and polyneuropathy (PNP)
in the same patient is much rare and individualized treatment
should be taken into account. Here, the rehabilitation results
of a case who applied for gait and balance rehabilitation with
a combination of HSP and PNP will be presented in light of
the literature. A 29-year-old man presented with gait difficulty
and balance disorder. The patient had a spastic gait. He had
bilateral pes cavus and hammer toe deformities in his feet and
tibialis anterior muscles were atrophic bilaterally. Deep tendon
reflexes were hypoactive in the upper limbs and hyperactive in
the lower extremities. Babinski’s sign was bilaterally positive. He
also had mental retardation, dysarthria, and bilateral horizontal
nystagmus. With all the findings, and examinations the patient
was diagnosed with HSP and PNP. After the rehabilitation
program, the patient’s walking distance and the time to maintain
his balance increased. Patients with HSP can be difficult to
diagnose because of the diversity in both genetic inheritance and
clinical presentation; accompanying sensory symptoms should
not be overlooked and treatment should be individualized.

Keywords: Hereditary spastic paraparesis; polyneuropathy;
rehabilitation

INTRODUCTION

Hereditary Spastic Paraplegias (HSP) are a heteroge-
neous group of neurodegenerative diseases caused
by damage to the pyramidal tract (1). Although HSP
is usually inherited in autosomal dominant (AD) form
(%70), it can also be inherited as autosomal recessive
(AR), X-linked (XL), or mitochondrial (1). HSPs exist in
isolated forms (pure HSP), or combined forms associa-
ted with neurological or non-neurological manifesta-
tions (complex HSP) (2). The features of this syndrome

Herediter Spastik Parapareziler (HSP), genellikle ytrime bozuklugu
ile ortaya ¢ikan, genetik olarak aktarilan nadir hastaliklardir. Ayni
hastada HSP ve polindropati (PNP) birlikteligi ¢ok nadirdir ve
kisiye 6zel tedavi dikkate alinmalidir. Burada HSP ve PNP birarada
saptanan, ylrime ve denge rehabilitasyonu icin bagvuran bir
olgunun rehabilitasyon sonuglar literatlr egliginde sunulacaktir.
29 yasinda erkek hasta ylriime gucligu ve denge bozuklugu ile
basvurdu. Hastanin spastik yirtydst vardi. Ayaginda bilateral pes
kavus ve ¢ekic parmak deformiteleri vardi ve tibialis anterior kaslari
bilateral atrofikti. Derin tendon refleksleri Ust ekstremitelerde
hipoaktif, alt ekstremitelerde hiperaktifti. Babinski bulgusu
bilateral pozitifti. Ayrica zeka geriligi, dizartri ve bilateral horizontal
nistagmus vardi. Tium bulgular ve tetkikleri ile hastaya HSP ve
PNP tanisi konuldu. Rehabilitasyon programindan sonra hastanin
yUrime mesafesi ve dengesini koruma stresi artti. Hem genetik
kalitimdaki hem de klinik prezentasyondaki cesitlilik nedeniyle
HSP'li hastalarin teshisi zor olabilir; eslik eden duyusal semptomlar
g6zden kagirnimamali ve tedavi bireysellestiriimelidir.

Anahtar Kelimeler: Herediter spastik paraparezi; polindéropati;
rehabilitasyon

are lower extremity muscle weakness, spasticity, and
extensor plantar response. In complicated HSP cases
mental retardation, ataxia, amyotrophy, optic atrophy,
pigmentary retinopathy, extrapyramidal findings, de-
mentia, deafness, ichthyosis, peripheral neuropathy,
and epilepsy can be seen (1,2). HSP is diagnosed by the
exclusion of possible acquired causes or the presence
of family history in addition to the characteristic clinical
features (2).
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Hereditary Spastic Paraparesis and Polyneuropathy

Here, a case of HSP accompanied by sensorimotor axonal
polyneuropathy (PNP) will be presented since they are
rarely observed in the same patient.

CASE REPORT

A 29-year-old male patient was admitted to our clinic
for gait and balance rehabilitation. The patient had sig-
nificant dysarthria and bilateral horizontal nystagmus
that started in childhood. He had bilateral pes cavus and
hammer toe deformities in his feet (Figure 1). Tibialis
anterior muscles were atrophic bilaterally. The sensorial
deficit was absent. Deep tendon reflexes were hypoacti-
ve in the upper extremities and hyperactive in the lower
extremities. Babinski's sign was bilaterally positive.

y
l

Figure 1. Bilateral pes cavus and hammer toe deformities

He had a scissor-like spastic gait. The patient was able to
walk 2-3 meters under the supervision and lost his balan-
ce in a short time. The patient did not have a high palate.
There was no hearing loss. The patient was evaluated by
an ophthalmologist and no pathology was found. Cranial
nerve functions were evaluated as normal. Corticobulbar
tract involvement and autonomic involvement were not
detected. There were no urinary difficulties, defecation
difficulties and sexual impairment.

He had no known systemic disease. The patient started
walking at the age of four and had gait disturbance and
ataxia that started at the age of seven and gradually
increased. He had described a slowly progressive dete-
rioration in fine dexterity in the hands. The Intelligence
Quotient test of the patient with a learning disability was
compatible with moderate mental retardation.

The patient’s parents were first-degree relatives and the-
re were no relatives with similar complaints. Cranial and
spinal MRIs were normal. Abdominal ultrasonography
and blood parameters were normal. All genetic and me-

tabolic tests performed for the differential diagnosis of
Friedreich ataxia, Autosomal Recessive Spastic Ataxia of
Charlevoix-Saguenay (ARSACS), Fragile X, and Niemann
Pick Type C were found to be negative. In the electrom-
yography (EMG) test, sensory nerve response amplitudes
were found to be low in the sural, ulnar, and median ner-
ves, while no pathology was found in the motor condu-
ctions examined. Needle EMG showed long-term motor
unit action potentials with a reducing pattern in the bi-
lateral tibialis anterior and gastrocnemius muscles. It has
been reported that the findings obtained are compatible
with an axonal polyneuropathy syndrome in which sen-
sory and motor fibers are affected.

With all the findings, the patient was diagnosed with HSP
and PNP. The patient was included in the rehabilitation
program. A pair of orthopedic insoles were prescribed.

After a three-week rehabilitation program, it was seen
that the patient was able to ambulate approximately th-
ree hundred and forty meters under supervision in the
six-minute walking test. He was able to maintain his ba-
lance longer. The patient was discharged to be re-evalu-
ated at the follow-up examination.

DISCUSSION

HSP is a clinically and genetically heterogeneous dise-
ase. In Europe, the prevalence of HSP is approximately
3~10/100.000 (2).

The first sign of HSP is expressing difficulty in walking.
Children may have a walking delay. In addition to clinical
features, it can be classified as early-onset (onset age 35
and below) and late-onset (onset age greater than 35)
according to the time of onset of symptoms (3).

In pure-type HSP, symmetrical lower extremity spasticity
is seen, resulting in a characteristic scissor gait (1-3). Foot
deformities such as pes cavus and hammer toe can be
seen in 30% of patients. Mild distal weakness and musc-
le atrophy may be seen in the later stages of the dise-
ase (1-3). The upper extremity is typically normal, while
the lower extremity has increased tendon reflexes and
Babinski sign. However, hyperactive reflexes can be ob-
tained in the upper extremities in some patients (3). Si-
milarly, in our case, there were hyperactive deep tendon
reflexes in the lower extremities, whereas hypoactive ref-
lexes were present in the upper extremities. This confir-
med the presence of concomitant PNP.

Various genetically transmitted diseases are included in
the differential diagnosis of HSP. Arginase deficiency due
to spastic paraparesis; ARSACS, in which ataxia, spastic
paraparesis and sensorimotor polynoropathy can be
seen together, and Friedreich ataxia and Niemann Pick
Type C Syndromes due to ataxia are included in the diffe-
rential diagnosis (1). Brain and spine magnetic resonance
imaging, complete ophthalmologic examination and full
metabolic screening for inherited neurometabolic disor-
ders, very long chain fatty acid analysis in plasma, serum
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vitamin E, cobalamin, copper, ceruloplasmin levels, plas-
ma lipoprotein and amino acid profiles, serological tests
for Human Immunodeficiency Virus (HIV), Human T Cell
Leukemia Virus Type | (HTLV-I), and Treponema pallidum
and all exon genetic examination tests can be used to
differentiate HSP from other diseases (1).

Sensory findings such as a mild decrease in vibration
sense and paresthesia in the lower extremities can be
found in typical HSP patients (1-3). EMG is found to be
normal in most of these patients (4). This clinical finding
suggests central axonopathy rather than peripheral ner-
ve involvement. Peripheral neuropathy has been desc-
ribed in complicated HSPs, but it can also be detected
in electrophysiological pure HSPs (5). Clinically, the level
of neuropathy can vary from asymptomatic to severe
neuropathy (6). Axonal neuropathy was found in nerve
biopsies performed on patients with neuropathy (6).
Dyck and Lambert described a form of hereditary motor
and sensory polyneuropathy (HMSN) associated with
HSP and classified it as“"HMSN type V(7). The loci for HSP
and HMSN were analyzed considering the possibility that
different mutations in the same gene might cause these
two clinical tables, but a clear relationship could not be
demonstrated (8). Symptoms usually begin in the second
decade of life or later, and the course is usually slow. Si-
milarly, our case underwent an EMG study that was in-
dicative of a motor and sensory peripheral neuropathy
of axonal type at the age of 28. It was thought that our
patient had early-onset and complex-type HSP accom-
panied by ataxia, mental retardation, and PNP.

When clinical appearance and genetic features are exa-
mined together, it is seen that cases with only spasticity
are mostly inherited from AD, and complicated cases are
generally inherited from AR. The recessive model of in-
heritance is known to be common in populations with
high rates of consanguineous marriages like our case (9).

There is no treatment to prevent or stop the disease pro-
cess. The aim of treatment in HSP patients is to reduce
spasticity, correct gait disturbance, and increase the fun-
ctional gain and quality of life of the patient. Antispastic
agents or surgery may be beneficial for the symptomatic
treatment of HSP (10).

CONCLUSION

In cases presenting with spastic paraplegia during chil-
dhood, HSP should also be considered in the differential
diagnosis, even at an early stage, consanguineous marri-
age, family history of walking difficulties, weakness and
spasticity should be questioned, and if necessary, they
should be referred for further examination and treat-
ment. In conclusion, patients with HSP can be difficult
to diagnose because of the diversity in both genetic in-
heritance and clinical presentation; accompanying sen-
sory symptoms should not be overlooked and treatment
should be individualized.
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CASE REPORT
OLGU SUNUMU

Muhtemel COVID-19 Tarafindan Tetiklenen Poliarteritis

Nodosa Olgusu

A Case of Polyarteritis Nodosa Triggered by Possible COVID-19

(ISena Giinay’, [DAbidin Glindogdu?, [DEmre Capar?

Marmara Universitesi Tip Fakdiltesi, Gogus Hastaliklari Anabilim Dali, Istanbul
2Marmara Universitesi Tip Fakdltesi, Ic Hastaliklari Anabilim Dall, istanbul

Oz

[ABSTRACT |

Pandemi COVID-19 disinda kalan bitiin hastaliklarin bakimini
olumsuz etkilemekle kalmamis, klinige etki ederek bazi hast-
alik tablolarini daha karmasik hale de getirmistir. Guillain Barre,
Sistemik Lupus Eritematozus gibi bazi sistemik hastaliklarda
COVID-19 enfeksiyonunun tetikleyici rolii bilinmektedir(1). Bu
sunumda COVID-19 enfeksiyonunun PAN vaskiliti sistemik hast-
aligini muhtemel tetikleyici rolinin tartisiimasi amaglanmistir.
Oncesinde COVID-19 enfeksiyonu geciren 26 yasindaki kadin
hastanin sikayetlerinin devam etmesi sebebiyle uzunca bir siire
ayiricl tani yapildigy; ultrasonografi, bilgisayarli tomografi (BT),
manyetik rezonans goriintileme (MRI), positron emisyon tomo-
grafi (PET) incelemeleri yanisira, doku biyopsisi alinarak, medikal
tedavisinin metilprednizolon, metotreksat, anti-TNF, sulfasalazin
ve siklofosfamid ile yapildigi ve nihayetinde Poliarterisitis Nodo-
sa (PAN) tanisi ile ayaktan takibe gecilen bir olgu sunulmaktadir.
Otoimmiin sistemik hastaliklarin tanisini koymak zaman alabil-
ir. Pandemi olarak hayatimiza giren COVID-19 enfeksiyonunun
diger viral enfeksiyon etkenlerinde oldugu gibi tetikleyici roli
dikkate alinmalidir. Bu sunumda HBV 6rneginde oldugu gibi
COVID-19 tarafindan PAN vaskilit kliniginin belirgin hale get-
irildigi sonucu ¢ikarilmistir.

Anahtar Kelimeler: COVID-19 enfeksiyonu, PAN vaskiiliti, kanli
ishal, nodiler lezyon

GiRiS

Pandemiye yol acan COVID-19 enfeksiyonu, bazi hastalik-
larla birliktelik gostererek tani ve tedavilerde beklenenin
disinda farkl klinik tablolara yol agabilmektedir. Otoimm-
nite kdkenli hastaliklar bu noktada karsimiza ¢ikan énemli
bir vaka grubudur. PAN'In klasik basvuru belirtilerini iceren
yakinmalar, diger bazi sistemik hastaliklarin belirtileriyle
benzer olabildiginden (2), hastalardaki non-spesifik semp-
tomlarin varliginda oldukga genis bir yelpazede ayirici tani
yapilmasi icap edebilmektedir. ilk kez 1852'de tanimlanan

The pandemic not only adversely affected the care of all diseases
except for COVID-19, but also made some disease tables more
complicated by affecting the clinic. The triggering role of COVID-19
infection in some systemic diseases such as Guillan Barre and
Systemic Lupus Erythematosus is known(A). In this presentation,
it is aimed to discuss the possible triggering role of COVID-19
infection in PAN vasculitis systemic disease. Since the complaints
of a 26-year-old female patient who had a previous COVID-19
infection continued for a long time, ultrasonography, computed
tomography (CT), magnetic resonance imaging (MRI), positron
emission tomography (PET) examinations for which differential
diagnosis was made, as well as tissue biopsy were taken and
medical treatment was methylprednisolone, methotrexate, anti-
TNF, sulfasalazine, cyclophosphamide. We present a case that was
followed up with the diagnosis of Polyarterisitis Nodosa (PAN). It
may take time to diagnose autoimmune systemic diseases. The
triggering role of COVID-19 infection, which entered our lives
as a pandemic, should be taken into account, as in other viral
infection factors. In this presentation, it was concluded that the
PAN vasculitis clinic was made evident by COVID-19, as in the HBV
example.

Keywords: COVID-19 infection, PAN vasculitis, bloody diarrhea,
nodular lesion

PAN (3), 2012'deki son kilavuzda orta veya kiiciik arterle-
rin anti-notrofil sitoplazmik antikorlar (ANCA'lar) ile iliski-
si olmayan nekrotizan arteriti olarak raporlanmaktadir (4).
insidansi 0-1,6 vaka/milyon, prevalansi 31 vaka/milyon,
ortalama tani yasi 51 olup, erkek cinsiyette daha fazla go-
rilmektedir. PAN vaskdilitinin en 6nemli klinik belirtileri
uyusma ve yanma seklindeki periferik sinir ile cogu zaman
nodl olarak gorilen cilt bulgularini icermektedir. BT ya da
MRI gériintiileme ile elde edilen anjiografilerde renal, me-
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zenterik ve/veya ¢Olyak arterlerde mikroanevrizma tespi-
ti ve lezyondan yapilan doku 6rneklemelerindeki karakte-
ristik biyopsi bulgulari (2) olmasi klinik belirtiler ile birlikte
tantyr dogrulamaktadir. Biyokimyasal analizler tanisal ol-
mamakla birlikte, organ tutulum diizeyleri hakkinda fikir
verebilir. PAN vaskdiliti tedavisinde glukokortikoidler ve sik-
lofosfamidler dncelikli yer alirken, HBV ile iliskili PAN oldu-
gunda antiviral ajanlar kullanilmaktadir (5).

Bu yazida klasik olmayan, belirtilerin i¢ ice gectigi bir PAN
vaskiliti olgusunun COVID-19 ile komplike olmus ayirici
tanisi ve yapilan hasta yonetimini sunmak amaglanmustir.

OLGU SUNUMU

Bogaz agrisi, sislik ve yutma gui¢ligi yani sira sol el bilegi
ve bilateral bacak distalinde inflamasyon izlenimi veren
agn ve sislik sikayetleri ile bagsvuran 26 yasindaki kadin
hastadan, 3 hafta énce COVID-19 enfeksiyonu gecirdigi
ancak son iki haftadir yakinmalarinin artarak devam ettigi
anamnezi alinmistir. Sorgulamasinda g6z ve adiz kurulugu
olmadigi gibi baska 6zellikli bir 6zge¢mis bilgisine de rast-
lanmamistir.

Fizik muayenede ates (37.5°C), tasikardi (120/dk), sol paro-
tis bolgesine uyan alan ve dilde sislik, oral mukozada hipe-
remi ve beyaz plak goriinimli lezyonlar saptanmistir. Sol
el bileginde 6dem ve hareket kisitliligr ile bilateral diz tibia
saftina uyan bolgede hassasiyet, sislik ve isi artisi saptan-
mistir.

USG ile sag submandibular gland boyutlarinda hetero-
jen artma ve iki adet servikal LAP, bilgisayarli tomografide
major tiikriik bezlerinde biylime (Resim 1) saptanirken,
ekokardiyografi ve alt ekstremite vendz doppler ultraso-
nografik muayenesinde 6zellik tespit edilmemistir. MRI'da
3. metatarsal kemik iligi 6demi ve periost reaksiyonu ile
birlikte kemik cevresinde yumusak doku 6demi izlenmis-
tir (Resim 2). PET incelemesinde malignite lehine bulgu
gorllmezken, ekstremiteye ait hafif diizeyde enflamasyon
tespit edilmistir. Minor tukirik bezi biyopsisinde 6zellik
bulunmamistir.

Basvurunun besinci glint enfeksiyon disi bir tani icin ince-
leme baslatilmis ve hastaya 1 g/kg/gln metilprednizolon
intravenoz olarak 7 glin uygulandiktan sonra, ilag dozu 16
mg/gun’e distrilmustdlr. Hastaya parmak uglarindaki mo-
rarma ve siddetli agri sebebiyle antikoagtilan olarak diisiik
molekl agirhkh heparin baglanmistir. Metilprednizolon 32
mg/glin‘e ¢ikarilmis ve haftada 1 glin 15 mg subkutan me-
totreksat, 4 hafta suireyle verilmistir. Klinik tabloda iyilesme
gorllmekle birlikte, beklenen remisyon ve akut faz reaktan
cevabi alinmayan hastanin tedavisine anti-TNF eklenmistir.
Bu esnada siddetli karin agrisi ve kanli ishal ataklari olmasi
Uzerine yapilan batin MRI incelemesinde jejunal anslarda
difuz simetrik duvar kalinligi ve mukozal kontrast tutulu-
mu tespit edildiginden, kolonoskopi yapilmis ancak pato-
loji saptanmamustir. Hastanin takibinin dérdiincl ayinda el
ve ayaklarda nohut buyikliginde multipl nodiiler lezyon-

lar ortaya ¢cikmistir (Resim 3). Lezyonlardan yapilan doku
biyopsisinde ge¢ donem vaskadilit bulgular elde edilmis ve
hastada PAN tanisi kesinlestirilmistir. Bu asamadan sonra
oral 16 mg/giin metilprednizolon tedavisine, 12 saat ara
ile oral 2 mg siilfasalazin eklenmistir. iki hafta sonra yapi-
lan kontrollerde hedeflenen klinik ve laboratuvar remisyon
olusmadigindan, intravendz 500 mg siklofosfamid baslan-
mis, 15 ve 30. glinlerde ayni doz tekrarlanmistir. Ayaktan
tedavi ve takibi devam etmektedir.

Resim 1: Bag Boyun BT'de Major Tiikiiriik Bezlerinde Bliytime

Resim 2: Uciincii Metatarsal Kemik Cevresi Yumusak Doku Odemi
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COVID-19 tetiklemeli PAN

Resim 3: Sol ve Sag Ellerde Multipl Nohut Blyuklugiinde Noddler Lez-
yonlar

TARTISMA

Otoimmuin hastaliklarin tani ve tedavi stireclerindeki zor-
luklar bilinmekle birlikte, glincel ve kademeli algoritmalara
uyularak yapilan yonetimler dnemini korumaktadir. Erken
tani ve tedavi icin yapilan arastirmalara burada sunulan
olgunun da katki saglayacagi diisiiniilmektedir. Ustelik
COVID-19 pandemisi esliginde karsimiza ¢ikan otoimmiin
hastaliklarin gliniimiizde, se¢imi, tani almasi ve tedavi edil-
mesinin daha da guiclestigi sdylenebilir.

Bakteriyel etyoloji dislintlerek yapilan antibiyoterapiden
sonu¢ alinamadigindan, peritonsiller apse dustintlerek
bas boyun BT ile yeniden degerlendirilen hastada parotis
bezinde gorilen diffiiz bliylime taniya ulagmadaki ilk adim
olarak gorllmektedir. Serum IgG4 dizeyinin beklenen re-
ferans sinirlar icerisinde olmasi, Mikulicz sendromundan
uzaklastirmis olmakla birlikte, tikurik bezi biyopsisi ile
kesin olarak ekarte edilmistir. Bu stirecte yapilan metilpred-
nizolon tedavisine yeterli cevap alinamamis olmasi daha
ileri ayiricl tani ihtiyaci oldugunu gostermistir. Takipler si-
rasinda ortaya ¢ikan kanli ishal ataklari bu noktada dnce-
likle inflamatuar bagirsak hastaligi, divertikil ve diger bazi
gastrointestinal patolojiler icin stiiphe uyandirmis ancak
kanl ishal sikayetinin sebebi yapilan degerlendirmelerde
izah edilemediginden, otoimmiin tani lzerinde yeniden
durulmaya devam edilmistir. Yapilan abdominal MRI ve BT
anjiografik incelemelerinde 6zellik saptanmamis olmasi,
PAN vaskadiliti icin tanisal dederi olan mikroanevrizmala-
rin gorilmemesi ile sonuclanmistir. Hastanin klinik takip-
leri devam ederken, yaklasik doérdiince ayinda el ve ayak-
larinda nohut buyukligliinde noddllerin ortaya ¢ikmasi
taniya giden yoldaki digimu ¢6zmis ve noddllerden bi-
yopsi yapilmistir. Bitlincil olarak yeniden ele alinan hasta-
nin eklem sikayetleri, kanli ishal ataklari, el ve ayaklarinda
gorilen nodullerinin PAN vaskailiti kaynakli oldugu sonu-
cuna varilmistir. Geriye dogru incelendiginde, takipler sira-
sinda metilprednizolon tedavisine CRP ve sedimentasyon
yanitinin alinmasi da PAN tablosunu destekleyen baska
bir bulgu olabilecegi degerlendirilmistir. PAN vaskiilitine
yonelik steroid ve siklofosfamid verilmesiyle ortaya ¢ikan
klinik ve labaratuvar remisyonu da ayrica gézlemlenmistir.

Prediyabetin viral hastaliklar ile bariz diyabete donustu-
gu bilinmektedir (6). Ayrica, PAN vaskiiliti hepatit B iliskili
oldugundan (7) ve sunulan vakada hepatit iliskili testlerin
negatif olmasindan dolayi, COVID-19'un PAN vaskdlitine
dair klinik tabloyu ortaya cikardigi degerlendirilmekte-
dir. Literatlirde bu icerikte yeterli bilgi bulunmadigindan,
COVID-19 ile PAN vaskadiliti iliskisinin daha ileri arastirmalar-
la ele alinmasi 6nerilmektedir. Pandemi sirasinda tani alan
PAN vaskilitinin, COVID-19 viral enfeksiyonu ile tetiklen-
mis olabilecegi dustiniilmektedir.

ETiK BEYANLAR

Aydinlatilmis Onam: Bu calismaya katilan hasta(lar)dan
yazili onam alinmistir.

Hakem Degerlendirme Siireci: Harici ¢ift kor hakem de-
gerlendirmesi.

Cikar Catismasi Durumu: Yazarlar bu calismada herhangi
bir cikara dayali iliski olmadigini beyan etmislerdir.

Finansal Destek: Yazarlar bu calismada finansal destek al-
madiklarini beyan etmislerdir.

Yazar Katkilari: Yazarlarin timi; makalenin tasarimi-
na, yurutilmesine, analizine katildigini ve son strimind
onayladiklarini beyan etmislerdir.
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SONUC
HBs Ag NEGATIF
Anti HBs NEGATIF
IGG4 NEGATIF
ANA NEGATIF
ENA Profili NEGATIF
MPO/PR3 NEGATIF
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CASE REPORT
OLGU SUNUMU

A Case of Deep Thrombocytopenia which had Successfully
Received Prolonged Trimethoprim Sulfametaxazole

Treatment for Nocardiosis

Derin Trombositopeniye Ragmen Uzun Sureli Trimetoprim
Sulfametaksazol Tedavisini Basariyla Tamamlayan Bir Nokardiyoz Olgusu
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[ABSTRACT |

Oz

Thrimethoprim sulfametaxazole (TMP/SMZ), is usually not
preferred to use long time because of its potential to lead
thrombocytopenia.But especially in chronic infections
which require long lasting treatments, it is an important
choice because its oral form is available. We present a case of
nocardiosis which had been treated and survived succesfully
despite his concomitant deep thrombocytopenia due to
idiopathic thrombocytopenic purpura.

Keywords: Trimethoprim/sulfamethoxazole, thrombocytopenia

INTRODUCTION

Sulfonamides are among the earliest antimicrobials. To-
day their representative in common practice is the tri-
methoprim-sulfamethoxazole (TMP/SMZ) compound(1).
It is active against many microorganisms, but some seri-
ous side effects like renal dysfunction, thrombocytope-
nia, and dermatological reactions are not rare and make
it less prescribed than it could be. In some cases, it can
be a great challenge to a clinician when obliged to use
TMP/SMZ because of the shortness of other alternatives.
We present such a case with prolonged use of TMP/SMZ
despite profound thrombocytopenia.

Trimetoprim stlfometaksazol (TMP/SMZ), trombositopeni yapma
potansiyeli nedeni ile kullanimindan cekinilen bir antibiyotiktir.
Ancak nokardiyoz gibi bazi uzun sureli tedavi gerektiren
enfeksiyonlarda, oral kullanilabilmesi nedeni ile vazgecilmez
bir ajandir. Biz de olgumuzda uzun sureli oral tedaviyi eslik
eden, idiyopatik trombositopenik purpura(ITP) tablosuna bagli
bagll derin trombositopenisine ragmen basari ile strdiren ve
tamamlayan bir nokardiyoz olgusu sunmaktayiz.

Anahtar Kelimeler: Trimetoprim/stilfametoksazol, trombositopeni

CASE REPORT

A 65 years old male patient, who was followed in hema-
tology clinics for severe thrombocytopenia had been
diagnosed with ITP and given 48mg/day methylpredni-
solone for 2 months. Because his thrombocytopenia did
not improve and persisted at the level of 11x10%/L, He
was assessed as a non-responder to steroid treatment
and splenectomy was planned after IVIG treatment.

While his platelets returned to normal after discontinu-
ation of steroid treatment, he has been diagnosed with
pneumonia plus central nervous system infection due to
Nocardia spp unfortunately. He was initially given intra-
venous triple agents treatment of TMP/SMZ, imipenem,
and amikacin for 21 days, and then oral TMP/SMZ as a
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sequential treatment alone. Folinic acid was started si-
multaneously with TMP/SMZ. But his platelets decreased
to 1x10%/L on the 24th day of treatment and he couldn’t
tolerate the drug orally because of gastrointestinal dis-
comfort. Again imipenem and amikacin for nocardiosis
and thrombopoietin receptor agonist (TRA) for suppor-
ting thrombopoiesis were started while TMP/SMZ was
stopped. After T month of alteration, his platelets were
still under 3x10%/L. This decrease was assessed as due to
TMP/ SMZ.

When 2,5 months of the treatment was attained, infe-
ction has been recovering, but his platelet levels were
still very low despite TRA and other treatments. As good
news, the platelets were large at the peripheral blood
smear and the patient had no bleeding. He had a per-
sistent demand for discharge and his only reason for
hospitalization was nocardiosis treatment which had to
continue for at least 6 months.

Because the only oral treatment choice for nocardiosis
was TMP/SMZ, the team decided to discharge the patient
with that antibiotic. The patient was informed about the
importance of regular use of drugs, preventing himself
from trauma, and coming to frequent policlinic control
and was sent home.

One month later, he was seen in a policlinic control visit
at the end of 3,5 months of the nocardiosis treatment.
His platelets were determined as 2x10°%/ L but he had no
bleeding in this period and his general condition was
well with no other symptoms. He told that oral TMP/SMZ
had caused a mildly itchy rash but antihistaminics did
well. Hematologists had stopped his TRA treatment be-
cause they thought it had no benefit.

The next month’s control peripheral blood smear showed
that platelets couldn’t save their large forms without TRA
treatment, so it was begun again.

The patients’lung and CNS lesions were seen in resoluti-
on at follow-up visits while he had no bleeding despite
insisting platelet levels of 3x10%/L. The treatment was
stopped after 6,5 months of total antibiotic use and 4
months of TMP/SMZ alone and continuously; because he
was assumed as cured.

The first post-treatment control visit was on the 15th day
and his platelets were 2x10°/L.

Elective splenectomy was made 2 months after nocardi-
osis treatment had been stopped and his platelets reac-
hed to the level of 316x10%/L.

DISCUSSION

Thrombocytopenia is one of the most recognized ad-
verse events due to TMP/SMZ and is closely related to
discontinuation, even exclusion from treatment (2). Alt-
hough the main mechanism of thrombocytopenia is
due to impaired folate use, drug-induced immune th-
rombocytopenia is also reported (1,3-5). But our patient

had received this treatment for a long time despite his
thrombocytopenia and survived by partial support of th-
rombocyte increasing agents and close follow-up. There
are some reports of immune thrombocytopenia patients
who received TMP/SMZ for infection prophylaxis during
rituximab treatment but the dose is low: double-stren-
gth (160/800 mg) tablets q12 h, two times a week (6).
Another report is about cutaneous nocardiosis of an
immune thrombocytopenia patient treated with TMP/
SMZ for three months. The platelet count is mentioned
as 35x10°/L at the beginning of the treatment but there
is no information about platelet levels during follow-up
(7). Another else report is the treatment of an HIV patient
with toxoplasmosis by TMP/SMX+ clindamycin regimen
for 4-6 weeks: they report that none of the 25 patients
had severe thrombocytopenia during treatment (8). Our
patient seems the longest treatment receiving one with
the deepest thrombocytopenia.

CONCLUSION

Especially, long-time treatment necessities with no other
options may lead to such risky decisions, and in well-cho-
sen patients, this treatment approach may be useful.
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The Efficacy of Pazopanib in Ewing Sarcoma
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'ABSTRACT |

Oz

Ewing sarcoma is the second most common bone cancer in
children, and is an aggressive bone and soft tissue cancer in
children and young adults. Extraosseous tumors account for
approximately 20% of all tumors, with the pelvis being the
most commonly affected bone. The 5-year overall survival rate
for localized cancer treated with a multimodal approach such
as chemotherapy, radiotherapy, and surgery is 70%, but it is
less than 30% for metastatic cancer. Poor prognostic factors
include pelvis or sacrum primary localization, age over 18,
large tumor size, and elevated lactate dehydrogenase levels.
Pazopanib’s therapeutic effect in the treatment of metastatic
extraosseous Ewing sarcoma is unknown. There are only a few
case reports about the effectiveness of pazopanib. We present
a case of metastatic extraosseous Ewing sarcoma that was
successfully treated solely with pazopanib for 8 years without
chemotherapy.

Keywords: Ewing Sarcoma, pazopanib, treatment outcome

INTRODUCTION

Tumors in the Ewing sarcoma family include Ewing sarco-
ma (ES), peripheral neuroectodermal tumor (PNET), ma-
lignant small cell tumor of the thoracopulmonary region
(Askin’s tumor), and atypical ES. Because they have similar
histopathological and immunohistochemical staining pat-
terns, they are thought to have originated from a single me-
senchymal progenitor cell; they also share a common ch-
romosomal translocation (1). The most commonly affected
region is the pelvis, followed by the axial skeleton and the
femur. Patients present to the clinic with localized swelling
and pain, and the majority of patients treated have local
recurrence (2). The 5-year overall survival rate for localized
cancer treated with a multimodal approach such as chemo-
therapy, radiotherapy, and surgery is 70%, but it is less than

Ewing sarkomu c¢ocuklarda en sik goriilen ikinci kemik kanseri ve
cocuklarda ve genc yetiskinlerde agresif bir kemik ve yumusak
doku kanseridir. Ekstraossedz timaorler tim timorlerin yaklagik
%20'sini olusturur ve pelvis en sik etkilenen kemiktir. Kemoterapi,
radyoterapi ve cerrahi gibi multimodal bir yaklagimla tedavi edilen
lokalize kanser icin 5 yillik genel sagkalim orani %70'tir, ancak
metastatik kanser i¢cin bu oran %30dan azdir. K&ti prognostik
faktorler arasinda pelvis veya sakrum primer lokalizasyonu, 18
yas Ustl, blyuk timor boyutu ve yiksek laktat dehidrogenaz
seviyeleri yer almaktadir. Pazopanibin metastatik ekstraossetz
Ewing sarkomu tedavisindeki terapotik etkisi bilinmemektedir.
Pazopanibin etkinligi hakkinda sadece birka¢ vaka raporu
bulunmaktadir. Bu yazida, kemoterapi uygulanmaksizin 8 yil
boyunca sadece pazopanib ile basarili bir sekilde tedavi edilen
metastatik ekstraossedz Ewing sarkomlu bir olgu sunulmustur.

Anahtar Kelimeler: Ewing Sarkomu, pazopanib, tedavi sonucu

30% for metastatic cancer (3). In a children’s oncology group
study, adverse factors included pelvic origin, age over 18
years, tumor size greater than 8 cm, and chemotherapy wit-
hout ifosfamide/etoposide (IE) (4). The standard treatment
for ES is vincristine, doxorubicin, cyclophosphamide (VAC),
and |E. VAC/IE for 4-6 cycles preoperatively or before local
treatment, then VAC/IE for 14-17 cycles is administered for
patients with local presentation (5).

CASE REPORT

A 23-year-old woman presented to our clinic in 2014
with complaints of leg pain, abdominal pain, and an in-
guinal mass. A mass in the pelvis was discovered using
abdominal ultrasonography imaging. 18 FDG-PET/CT
imaging revealed a 16x13x17.5 cm mass in the pelvis
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that was destroying the right iliac bone, sacrum, and des-
cending to the right acetabulum. Pathology of a trucut
biopsy of the mass revealed small round cells with scant
cytoplasm; immunohistochemical staining revealed CD
99 positivity and pan CK, EMA, vimentin, chromogranin,
synaptophysin, CD 56, and LCA negativity (Figure 1).

Figure 1. (A) Oval-round shaped hypercellular area consisting of cells
with narrow cytoplasm (x20, H&E), (B) Area in chondroid structure
observed as tumor continuity (x10, H&E), (C) Positive staining with
CD99 (x40), (D) Positive staining with Desmin (x40)

FISH analysis revealed a t(11,22) (q24,p12) fusion transc-
riptor gene, EWSR 1- FLI1. A VAC/IE chemotherapy re-
gimen of four cycles was planned preoperatively. After
four cycles of chemotherapy, 18 FDG-PET/CT imaging
revealed stable disease pattern. A multidisciplinary tu-
mor board made the decision to operate on the patient.
However, the patient refused the operation. She refused
further chemotherapy. Radiotherapy was applied to the
pelvic primary tumor. After 6 months of follow-up, a left
supraclavicular metastatic lymph node was detected. Bi-
opsy revealed Ewing sarcoma metastasis. Pazopanib 800
mg/day was started orally. After three months, 18 FDG-
PET/CT imaging revealed that the primary and the me-
tastatic mass had metabolic response and there were no
new lesions. She used pazopanib for 4 years with effec-
tive control of the metastatic disease. She stopped using
the drug and after 4 months a new 2 cm diameter mass
in the lung and new mediastinal lymph nodes thought
to be metastatic were detected by contrast-enhanced
tomography.. Trucut biopsy of the mass in the lung reve-
aled Ewing sarcoma metastasis. Pazopanib was started
again and the metastatic disease was stable after the
re-initiation of pazopanib. She was treated with pazopa-
nib 800 mg/day for 4 more years. The only side effect of
this long usage of pazopanib was skin depigmentation.
She admitted to the emergency clinic with headache
and dizziness. Magnetic resonance imaging revealed a 3
cm mass in the occipital lobe. Palliative radiotherapy was
applied to the brain metastasis. She refused intravenous
chemotherapy. Oral temozolomide was begun. The pa-
tient provided informed consent.

DISCUSSION

The cell of origin in ES is thought to have neuroectoder-
mal origin. Almost all cases show reciprocal translocation,
including the EWSR 1 gene on chromosome 22. Even if
the disease is localized, ES is considered a systemic dise-
ase because the majority of patients who do not receive
systemic intensive chemotherapy will develop metasta-
ses within a year. After receiving localized radiotherapy,
our patient refused systemic chemotherapy. Pazopanib
800 mg/day was prescribed to the patient. Pazopanib is a
multitargeted tyrosine kinase inhibitor that is taken orally
and is approved for the treatment of soft tissue sarcomas
other than gastrointestinal stromal sarcoma and liposar-
coma. The precise mechanism of action of pazopanib in
soft tissue sarcoma is unknown. There are only a few case
reports in the literature about the effect of pazopanib in
ES patients, and the progression-free survival reported in
those studies was only a few months. In our case, the pa-
tient has been responding to pazopanib for nearly 8 years.

CONCLUSION

Pazopanib can be used for years with tolerable side effe-
cts. It is not known which patients will benefit from pa-
zopanib; a marker or clue is needed for patient selection.
For further proof of clinical benefit in patients with soft
tissue sarcoma, controlled randomized clinical trials with
pazopanib are required.

ETHICAL DECLARATIONS

Informed Consent: All patients signed the free and in-
formed consent form.

Referee Evaluation Process: Externally peer-reviewed.

Conflict of Interest Statement: The authors have no
conflicts of interest to declare.

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

Author Contributions: All of the authors declare that
they have all participated in the design, execution, and
analysis of the paper, and that they have approved the
final version.

REFERENCES

1. Jedlicka P. Ewing Sarcoma, an enigmatic malignancy of likely
progenitor cell origin, driven by transcription factor oncogenic

fusions. Int J Clin Exp Pathol. 2010;3(4):338-47.

Nesbit ME Jr., Perez CA, Tefft M, et al. Multimodal therapy for the
management of primary, nonmetastatic Ewing’s sarcoma of bone:
an Intergroup Study. Natl Cancer Inst Monogr. 1981(56):255-62.

Riggi N, Suva ML, Stamenkovic I. Ewing’s Sarcoma. N Engl J Med.
2021;384(2):154-64.

MarinaN, GranowetterL, Grier HE, etal. Age, Tumor Characteristics,
and Treatment Regimen as Event Predictors in Ewing: A Children’s
Oncology Group Report. Sarcoma. 2015;2015:927123.

Grier HE, Krailo MD, Tarbell NJ, et al. Addition of ifosfamide
and etoposide to standard chemotherapy for Ewing’s sarcoma
and primitive neuroectodermal tumor of bone. N Engl J Med.
2003;348(8):694-701.

118



