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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.

Pediatric Practice and Research Journal 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.

Pediatric Practice and Research Journal 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 Pediatric Practice and Research
Journal 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. Pediatric Practice and Research Journal will
immediately reject manuscripts leading to plagiarism.

TYPES OF MANUSCRIPT

Manuscripts should be submitted online via www.pprjournal.
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

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
] 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, 1, §, 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.
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YAZARLARA BILGI
AMAC ve KAPSAM

Pediatric Practice and Research Dergisi, dort ayda bir yayimlanir
ve li¢ sayi ile bir cilt tamamlanir. Dergi; pediatri ile ilgili tim
nitelikli klinik ve deneysel arastirmalari, olgu sunumlarini ve
editére mektuplari yayimlar.

Pediatric Practice and Research Dergisi, bilimsel yayinlara agik
erisim saglar. Dergi basimindan hemen sonra, makalelerin tam
metinlerine licretsiz ulasilabilir.

Dergide yayimlanmak iizere génderilen yazilarin daha 6nce bagka
bir yerde yayimlanmamig veya yayimlanmak tizere génderilmemis
olmasi gerekir. Daha &nce kongrelerde sunulmus caligmalar,
bu durum belirtilmek kosuluyla kabul edilir. Makale, yazar(lar)
in daha &énce yayimlanmig bir yazisindaki konularin bir kismini
igeriyorsa bu durum belirtilmeli ve yeni yazi ile birlikte &nceki
makalenin bir kopyasi da Yayin Biirosu’na génderilmelidir.

Gerekli tim belgelerin sunuldugunu teyit etmek ve dergiye
uygunlugunu degerlendirmek icin makale ve ek dosyalarin én
degerlendirmesini yapmak iizere teknik bir inceleme yapilir.
Herhangi bir eksiklik olmasi halinde makale yazara iade
edilecektir. Pediatric Practice and Research Dergisi kor bir
inceleme siireci yiritmektedir. Uygun goriilen yazilar daha
sonra makalenin bilimsel kalitesini degerlendirmek icin galisma
alaninda en az iki bagimsiz uzmana génderilir. Editor / Editorler
makalelerin kabulii veya reddi ile ilgili nihai karardan sorumludur.

Editorin karari kesindir. Gerekli oldugu durumlarda, yazar(lar)
dan diizeltme istenebilir. Yazardan diizeltme istenmesi, yazinin
yayimlanacag anlamina gelmez. Bu diizeltmelerin en geg 21 giin
icinde tamamlanip dergiye gonderilmesi 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 Edit6r, Editor Yardimaisi ve Yayin Kurulu’nun
gorislerini yansitmaz.

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

Derginin Yaz Dili

Derginin yazi dili Tiirkge ve Ingilizcedir. Dili Tiirkge olan yazilar,
ingilizce ozetleri ile yer alir. Yazinin hazirlanmasi sirasinda,
Tiirkge kelimeler igin Tirk Dil Kurumundan (www.tdk.gov.
tr), teknik terimler igin Tirk Tip Terminolojisinden (www.
tipterimleri.com) yararlanilabilir.
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Yazarlk Kriterleri

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

Pediatric Practice and Research 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 arastirma makalelerinin
protokolii Etik Komitesi tarafindan onaylanmig olmalidir.

insanlar iizerinde yapilan tim ¢aligmalarda “Gereg ve Yéntem”
bolimiinde caligmanin ilgili komite tarafindan onaylandig veya
galismanin  Helsinki Ilkeler Deklarasyonu'na (https://www.
wma.net/what-we-do/medical-ethics/declaration-of-helsinki/)
uyularak gerceklestirildigine dair bir ciimle yer almalidir.

Calismaya dahil edilen tiim kisilerin Bilgilendirilmis Onam
Formu’'nu imzaladigi metin icinde belirtiimelidir.

Pediatric Practice and Research Dergisi'ne gonderilen
makalelerdeki calismalarin Helsinki ilkeler Deklarasyonu’na
uygun olarak yapildigi, kurumsal etik ve yasal izinlerin alindig
varsayilacak ve bu konuda sorumluluk kabul edilmeyecektir.

Calismada “Hayvan” &gesi 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 ¢ikmasina
bakilmaksizin hastalardan “Bilgilendirilmis riza” alinmalidir.

Makalede ticari baglanti veya calisma icin maddi destek veren
kurum (dogrudan veya dolayl) mevcut ise yazarlar; kullanilan
ticari Urln, ilag, firma ile ticari higbir iliskisinin olmadigini veya
varsa nasil bir iliskisinin oldugunu (konsiiltan, diger anlagmalar
vs.), editore sunum sayfasinda bildirmek zorundadir.

Makalede Etik Kurul Onayr alinmasi gerekli ise; alinan belge
makale ile birlikte gonderilmelidir.
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Makale
programindan gegirilmelidir.

yazarlar tarafindan  akademik intihal &nleme

Makalenin etik kurallara uygunlugu yazarlarin sorumlulugundadir.

intihal Taramasi Politikasi

Makaleler, intihal ve etik olmayan durumlarin belirlenmesi igin
iThenticate programi kullanilarak Journal tarafindan taranir.
Pediatric Practice and Research Dergisi intihallere yol agan
makaleleri derhal reddedecektir.

YAZI TURLERI

Yazilar, elektronik ortamda www.pprjournal.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 so6zcik 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 aralikh olarak, Arial 10 punto ile yazilmalidir.
b) Sayfalar baslik sayfasindan baglamak uizere, sag st kdsesinde
numaralandiriimalidir.

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

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

Yazinin Bashgi
Kisa, kolay anlagilir ve yazinin igerigini tanimlar o6zellikte
olmalidir.
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Ozetler

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

Anahtar Sézciikler

Tiirkge Oz ve ingilizce Abstract bdliimiiniin sonunda, Anahtar
Sozciikler ve Keywords baghg altinda, bilimsel yazinin ana
baslklarini yakalayan, Index Medicus Medical Subject Headings
(MeSH)’e uygun olarak yazilmig en fazla bes anahtar sézciik
olmalidir. Anahtar sozciiklerin, Tirkiye Bilim Terimleri'nden
(www.bilimterimleri.com) segilmesine 6zen gosterilmelidir.

Metin

Yazi metni, yazinin tiiriine gére yukarida tanimlanan béliimlerden
olugsmalidir. Uygulanan istatistiksel yontem, Gereg ve Yontem
bélimiinde belirtiimelidir.

Kaynaklar

Pediatric Practice and Research Dergisi, Tiirkge kaynaklardan
yararlanmaya &zel 6nem verdigini belirtir ve yazarlarin bu
konuda duyarli olmasini bekler.

Kaynaklar metinde yer aldiklari sirayla, ciimle iginde atifta
bulunulan ad veya 6zelligi belirten kelimenin hemen bittigi yerde
ya da ciimle bitiminde noktadan dnce parantez iginde Arabik
rakamlarla numaralandiriimalidir. Metinde, tablolarda ve sekil
alt yazilarinda kaynaklar, parantez icinde Arabik numaralarla
nitelendirilir. Sadece tablo veya sekil alt yazilarinda kullanilan
kaynaklar, tablo ya da seklin metindeki ilk yer aldigi siraya uygun
olarak numaralandiriimalidir. Dergi bagliklari, Index Medicus’ta
kullanilan tarza uygun olarak kisaltiimalidir. Kisaltilmig yazar ve
dergi adlarindan sonra nokta olmamalidir. Yazar sayisi alti veya
daha az olan kaynaklarda tiim yazarlarin adi yazilmali, yedi veya
daha fazla olan kaynaklarda ise li¢ yazar adindan sonra et al.
veya ve ark. yazilmalidir. Kaynak gosterilen derginin sayi ve cilt
numarasi mutlaka yazilmalidir.

Kaynaklar, yazinin alindigi dilde ve asagidaki &rneklerde
goriildugi sekilde diizenlenmelidir.

Dergilerdeki yazilar

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.


http://www.pprjournal.com
http://www.bilimterimleri.com

Ek sayi1 (Supplement)

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

Heniiz yayinlanmamis online makale

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

Kitap

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

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

Kitap boliimii

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

Internet makalesi

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

Web Sitesi

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

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

Aciklamalar
Varsa finansal kaynaklar, katki saglayan kurum, kurulus ve kisiler
bu bélimde belirtilmelidir.

Tablolar

Tablolar metni tamamlayici olmali, metin icerisinde tekrarlanan
bilgiler icermemelidir. Metinde yer alma siralarina gére Arabik
sayllarla numaralandirilip tablonun stiine kisa ve agiklayici
bir baslik yazilmalidir. Tabloda yer alan kisaltmalar, tablonun
hemen altinda agiklanmalidir. Dipnotlarda sirasiyla su semboller
kullanilabilir: *, 1, 1, §, 1.

Sekiller
Sekil, resim, grafik ve fotograflarin timi “Sekil” olarak
adlandiriimali ve ayri birer .jpg veya .gif dosyasi olarak (yaklasik
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500x400 piksel, 8 cm eninde ve en az 300 dpi ¢Oziiniirliikte)
sisteme eklenmelidir. Sekiller metin icinde kullanim siralarina
gore Arabik rakamla numaralandiriimali ve metinde parantez
icinde gosterilmelidir.

Sekil Alt Yazilan

Sekil alt yazilari, her biri ayri bir sayfadan baslayarak, sekillere
karsilik gelen Arabik rakamlarla cift aralikli olarak yazilmaldir.
Seklin belirli boltimlerini isaret eden sembol, ok veya harfler
kullanildiginda bunlar alt yazida agiklanmalidir. Bagka yerde
yayinlanmig olan sekiller kullanildiginda, yazarin bu konuda izin
almis olmasi ve bunu belgelemesi gerekir.

Olciimler ve Kisaltmalar

Tim oSlgiimler metrik sisteme (Uluslararasi Birimler Sistemi,
SI) gore yazilmaldir. Ornek: mg/kg, ug/kg, mL, mlL/kg, mL/
kg/h, mL/kg/min, L/min, mmHg, vb. Olgiimler ve istatistiksel
veriler, ciimle baginda olmadiklari siirece rakamla belirtilmelidir.
Herhangi bir birimi ifade etmeyen ve dokuzdan kiigiik sayilar
yazi ile yazilmalidir.

Metin icindeki kisaltmalar, ilk kullanildiklari yerde parantez
icinde agiklanmalidir. Bazi sik kullanilan kisaltmalar; iv, im, po ve
sc seklinde yazilabilir.

ilalarin yaziminda jenerik isimleri kullanilmalidir.
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Kontrol Listesi

- Tiirkge ve Ingilizce baslik,

- Tiirkge ve ingilizce 6zet

- Tiirkge ve ingilizce anahtar sézciikler (En fazla 5 sézciik)

- Iki satir aralikli yazilmig metin (Arial, 10 punto)

- Kurallara uygun hazirlanmis tablo ve sekiller

- Kurallara uygun yazilmis kaynaklar

- imzali “Yayin Hakki Devir Formu” (makale yayin icin kabul
edildikten sonra istenmektedir)
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ABSTRACT |

Amac: Diizenli immiin stpresif kullanmak zorunda olan renal
transplant olgulari, Covid-19 salgini déneminde tedavilerini
aksatabilir ve bu durum organ reddine neden olabilir. Bu
calismada, COVID-19 salgininda renal transplantl hastalarin
kaygi diizeylerinin ve psikolojik dayanikliliklarinin saglikla ilgili
davranislarina etkisi arastirilmistir.

Gereg ve Yontem: Klinigimizde kronik bobrek hastaligi tanisi
alip, bobrek nakline verilen 39 bobrek nakilli olgu ¢alismaya
alinmistir. Haziran 2020- EylGl 2020 tarihleri arasinda, salgin
ile ilgili kaygr duizeylerini ve psikolojik saglamlilik diizeylerini
Olcen olcekler ve saglik ile ilgili davraniglarinin sorgulandigi
sorulardan olusan online google anket formu hazirlanmistir.

Bulgular: Anksiyete dlcedine gore anksiyetesi olmayan hicbir
hasta yoktu, 24 hastada (%61) ilimh kaygi, 8 hastada (%20)
orta kaygl ve 7 hastada (%18) ciddi kaygi diizeyi saptandi.
Kaygr ve dayanikhlk olcekleri primer hastaliga, cinsiyete,
sosyo-ekonomik veya demografik verilere gore anlamli
farkliik gostermemekteydi. Tek istatistiki farkhlik salgin
konusunda profesyonellerden bilgi alanlarin anksiyete 6lcek
ortalamalarinin, salgin konusunda profesyonellerden bilgi
almayanlardan daha yulksek oldugu idi (p=0,045).

Sonug: icinde bulundugumuz salgin gibi olaganiistii durum
ve donemlerde bobrek nakilli hastalar gibi 6zellikli ve riskli
hasta gruplarina koruyucu, onleyici ve tedavi edici tele-tip
uygulamalarinin 6ncelikli olarak glindeme alinmasidir.

Anahtar Kelimeler: Tele-tip, Covid-19, bobrek nakli, kaygt,
saglik davranisi, psikolojik dayaniklilik

Introduction: Renal transplant cases, who have to use regular
immunosuppressants, may disrupt their treatment during the
Covid-19 outbreak, and this may cause organ rejection. In this
study, the effects of anxiety levels and psychological resilience
on health-related behaviors of renal transplant patients in the
COVID-19 outbreak were investigated.

Material and Method: Thirty-nine kidney transplant patients
diagnosed with chronic kidney disease in our clinic and given to
kidney transplant were included in the study. Between June 2020
and September 2020, an online google questionnaire consisting of
scales measuring the levels of anxiety and psychological resilience
and questions about health-related behaviors was prepared.

Results: There were no patients without anxiety according
to the anxiety scale, 24 patients (61%) had moderate anxiety,
8 patients (20%) had moderate anxiety, and 7 patients (18%)
had severe anxiety levels. Anxiety and strength scales did not
differ significantly according to primary disease, gender, socio-
economic or demographic data. The only statistical difference was
that the anxiety scale means of those who received information
from professionals about the epidemic was higher than those
who did not receive information from professionals about the
epidemic (p=0.045).

Conclusion: In extraordinary situations and periods such as the
epidemic we are in, profilactive, preventive and therapeutic tele-
medicine applications should be put on the agenda primarily for
patients with special and risky patients such as kidney transplant
patients

Keywords: Tele-medicine, Covid-19, kidney transplant, anxiety,
health behavior, psychological resilience
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Kara et al.

Renal Transplantli Hastalarin Saglik Davranislari Uzerine Etkisi

GIiRIS

Cin Wuhan'da baslayan coronavirus 2 (SARS-CoV-2)
salginipandemik boyutlaraulasmistir (1). COVID-19ciddi
akut solunum sendromu ile seyreden agir bir pnémoni
tablosudur. Bobrek nakli hastalarinda COVID-19
enfeksiyonu ile ilgili kisith bilgiler vardir (2). Literatlrde,
bobrek nakilli hastalarda COVID-19 pnémonisi ve seyrini
belirten olgu raporlari yer almaktadir. Oysaki, uzun
sureli immiinsuppresse tedavi, komorbid durumlar ve
primer bobrek hastaligina bagh yiksek risk tasiyan bu
olgular icin hastahgin seyri, risk faktorleri ve en 6nemlisi
korunma konularinda acil verilere ihtiyag vardir. Bobrek
nakilli hastalar da diger kronik hastalar gibi bu veriler
hakkinda bilgiye ulasabilme telasindadir. Ulastiklari
sosyal medya bilgi kirliligi icinde, olaya bir de ruh saglig
sorunlarl eklenmektedir. Bu sorunlar beraberinde
tedavi uyumsuzlugu, ila¢ reddi ve nakil bdbregin
kaybina neden olabilir. Salginla ilgili kaygi ve depresyon
Olcen bazi calismalar, toplumun farkli kesimlerinde
ve saghk calisanlarina yonelik yapilmistir (3,4). Kronik
hastalara yonelik yapilmis olan tek calisma multipl
skleroz hastalari ile ilgili olup, bobrek nakilli hastalarda
yapilmis hi¢ calisma yoktur (5). Dizenli immiin siipresif
kullanmak zorunda olan renal transplant olgulari,
Covid-19 salgini déneminde tedavilerini aksatabilir ve
bu durum organ reddine neden olabilir. Bu ¢calismada,
COVID-19 salgininda renal transplanth hastalarin kaygi
dizeylerinin ve psikolojik dayanikliliklarinin saghkla
ilgili davranislarina etkisi arastiriimistir.

GEREC VE YONTEMLER

Klinigimizde kronik bobrek hastaligi tanisi alip,
bobrek nakli yapilimis olan 39 bdbrek nakilli olgu
calismaya alinmistir. Haziran 2020- Eyltl 2020 tarihleri
arasinda, salgin ile ilgili kaygr duizeylerini ve psikolojik
saglamhlik diizeylerini dlcen oOlcekler ve saglik ile ilgili
davranislarinin sorgulandigi sorulardan olusan online
google anket formu hazirlanmistir. Kronik bobrek
hastaligi sonrasi bobrek nakli olan, calismaya katiimayi
kabul eden ve anketi doldurabilecek yas grubunda
olan hastalar calismaya alinmistir. Olusturulan online
anket formu, hastalarin telefonlarina veya elektronik
postalarina  gonderilmistir.  Doldurulan  online
form yanitlari, sorumlu arastirmacilar tarafindan
degerlendirilmistir. Olgu rapor formu, online anketlerin
ciktilari ile doldurulmustur. Gonilli onami; online
anket girisinde onayliyorum kutusunu isaretlemesiyle
saglanmistir.

Olgu rapor formundan elde edilen veriler SPSS veri
dosyasina aktarilmistir.  Verilerin  normal dagilima
uygunlugu Shaphiro wilk testi ile test edilmis,
normal dagihma sahip ozelliklerin 2 bagimsiz grupta
karsilastirilmasinda Student t testi, normal dagilmayan
ozelliklerin 2 bagimsiz grupta karsilastirnlmasinda Mann

Whitney u testi kullanilmistir. Ayrica sayisal verilerin
2'den fazla bagimsiz grupta karsilastirilmasinda normal
dagilim gosteren 6zellikler icin tek yonli varyans analizi
(ANOVA) ve LSD coklu karsilastirma testleri, normal
dagilmayan ozellikler icin ise Kruskal Wallis testi ve
All pairwise c¢oklu karsilastirma testi kullaniimistir.
Tanimlayic istatistik olarak sayisal degiskenler icin
ortalamaz standart sapma, medyan, minimum (min)-
maksimum (maks), kategorik degiskenler icin ise sayi
ve % degerleri verilmistir. Istatistiksel analizler icin SPSS
Windows version 23.0 paket programi kullaniimis ve
p<0.05 istatistiksel olarak anlamli kabul edilmistir.

Calismada kullanilan élgekler:

Eriskin DSM-5 Diizey 2 Anksiyete Olcegi (D2
Anksiyete)

DSM-5 tani Olcutlerine gore 18-65 yas arasi eriskin
yas grubunda anksiyete siddetini 6l¢mek ve patolojik
anksiyeteyi ayirt etmek amaciyla gelistirilmis 7
maddeden olusan begsli ikert tipi 6zbildirim olcegidir.
Diizey 2 Anksiyete Olcegi Tiirkce formunun giivenilirlik
ve gecerliligini Aydin Asik ve ark. (6) tarafindan 2017
de gergeklestirilmistir. Elde edilen toplam puanlarin
T skorlarina dondstirilmesiyle anksiyete dizeyi; yok,
ihmli, orta veya ciddi olarak derecelendirilir. Olcekte yer
alan her bir madde 5 puanl bir skalada degerlendirilir
(1=hi¢; 2=neredeyse hi¢; 3=bazen; 4=siklikla;
5=neredeyse her zaman). Toplam puan 7 ile 35 puan
araligindadir. Yiiksek puanlar anksiyete siddetinin daha
fazla oldugunu gostermektedir (6).

Kisa Psikolojik Dayaniklilik Ol¢egi (KPSO)

Olcek, bireylerin psikolojik saglamhgini  dlcebilmek
amaciyla Smith ve ark.(2008) tarafindan gelistirilmistir.
KPSO, 5'li likert tipinde, 6 maddelik, &zbildirim tarzi bir
dlcme aracidir. Olcekte bulunan ve tersten kodlanan
maddeler cevrildikten sonra, alinan yiksek puanlar,
yliksek psikolojik saglamhga isaret etmektedir. Olcegin
gelistirilmesi ve gecerlik-gtivenirlik ¢alismalari dort
farkli calisma grubu tzerinde gerceklestirilmistir. Buna
gore ilk iki grubu Universite 6grencileri, sonraki iki
grubu ise kalp ve fibromiyalji hastalari olusturmustur.
Eriskin yas grubunda uygulanan olcedin gecerliligi
ve glvenilirligi 2015 yilinda Tayfun Dogan tarafindan
yapilmistir (7). Yontemin uygulanisinda o6lgek, 5’li
Likert tarzinda bir olcektir. “Hi¢ uygun degil” 1, “Uygun
Degil” 2, “Biraz Uygun” 3, “Uygun” 4, “Tamamen Uygun”
5 seklinde bir cevaplama anahtarina sahiptir. Olcekte
2, 4, ve 6. maddeler tersten kodlanmaktadir. Tersten
kodlanan maddeler cevrildikten sonra alinan yiksek
puanlar yiksek dlizeyde psikolojik saglamliga isaret
etmektedir.
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Calismaya; online olarak ankete katilan 39 hasta alindi.
Hastalarin 28'i kadin, 11'i erkek olup, yas ortalamasi
28,10+7,47 yil saptandi. Hastalarin son donem bdbrek
yetmezligi tanisi almalarina neden olan primer
hastaliklar degerlendirildiginde, 15 hastada neden
bulunamamis, 13 hastada ise vezikoUreteral reflii (VUR)
saptanmisti (Sekil 1).

PRIMER HASTALIK

Sekil 1. Primer hastalik (bdbrek yetmezligi nedenleri)

Hastalarin sosyo-demografik verileri ve saglik ile ilgili
davranislarinin sorgu cevaplar Tablo 1'de verilmistir.
D2 Anksiyete medyan (ort+SS) degeri 55 (58,04+12,03),
KPSO medyan (ort+SS) degeri ise 20 (20,03+4,26) idi.
D2 Anksiyete Olcegine gore anksiyetesi olmayan hicbir
hasta yoktu, 24 hastada (%61) ilimli kaygi, 8 hastada
(%20) orta kaygi ve 7 hastada (%18) ciddi kaygi diizeyi
saptandi.

Kadinlarda gozlenen D2 anksiyete Olcek ortalamalan
(59,73+£12,05), erkeklerde gdzlenen D2 anksiyete dlcek
ortalamalarina (53,72+11,36) kiyasla daha ylksek
gozlense de ilgili farkin istatistiksel olarak anlaml
diizeyde olmadigi gorildi (p=0,163).

Egitim ve calisma durumu, aylik geliri, medeni durumu,
cocuk sahibi olma durumu, psikiyatrik yardim alma
ve tedavi aksatma durumlan farkli olan bireylerin de
D2 anksiyete olcek ortalamalarinin istatistiksel olarak
benzer degerlerde oldugu gozlendi (p>0,05).

Salgin konusunda profesyonellerden bilgi alanlarin D2
anksiyete o6lcek ortalamalan (61,55+12,23) ile salgin
konusunda profesyonellerden bilgi almayanlarin
D2 anksiyete Olcek ortalamalar  (54,34+10,93)
kiyaslandiginda istatistiksel olarak anlaml diizeyde
daha yiiksek oldugu gorildi (p=0,045) (Tablo 2).

Erkeklerde gozlenen KPSO &lcek ortalamalan
(20,55+4,63), kadinlarda goézlenen KPSO  dlcek
ortalamalarina (19,82+4,17), kiyasla daha ylksek

gozlense de ilgili farkin istatistiksel olarak anlaml
diizeyde olmadigi gorildi (p=0,639).

Egitim ve calisma durumu, aylik geliri, medeni durumu,
salgin konusunda profesyonellerden yardim alma
durumu, cocuk sahibi olma durumu, psikiyatrik yardim
alma ve tedavi aksatma durumlari farkli olan bireylerin
de KPSO 6lcek ortalamalarinin istatistiksel olarak benzer
degerlerde oldugu goézlendi (p>0,05) (Tablo 3).

Tablo 1. Calisma grubunun demografik 6zellikleri

Ozellik n %

Erkek 11 28,2
Cinsiyet

Kadin 28 71,8

Ciddi 7 17,9
Anksiyete eriskin 6lgegi  Hafif 14 359
gruplari limli 10 25,6

Orta 8 20,5

Lise ve alti 28 71,8
Egitim durumu .

Universite ve Usti 11 28,2

Evet 18 46,2
Calisma Durumu

Hayir 21 53,8

Yok 18 46,2

Kot 2 Sl
Aylik Gelir Orta 12 30,8

iyi 6 154

Cok kot 1 2,6

Diger 28 71,8
Medeni Durum

Evli 11 28,2
Covidli yakini ya da olen ~ Var 1 26
yakini Yok 38 97,4
Salginda profesyonelden  Evet 20 513
bilgi alimi Hay" 19 48,7

Var 8 20,5
Cocugu var mi

Yok 31 79,5

Saghk 20 51,3
Bilgi kaynagi

Sosyal medya 19 48,7

Evet 20 51,3
Psikiyatri yardimi aliyor mu

Hayir 19 48,7

Evet 17 43,6
Tedavi aksamasi yasadi mi

Hayir 22 56,4

Hig yok 5 12,8

Yok 10 25,6
Salginla ilgili kaygi

L Kararsizim 9 23,1

dizeyi tanimlamasi

Var 9 23,1

Cok fazla var 6 15,4

Hic etkilemedi 1 2,6

Etkilemedi 4 10,3
Gur.1luk.yasam| ne kadar Kararsizim 16 41,0
etkileniyor

Etkiledi 7 17,9

Cok fazla etkiledi 11 28,2
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Tablo 2. D2 anksiyete 6lceginin 6zelliklerde degerlendirilmesi

D2 anksiyete eriskin 6lcegi T puan

Ortalama Std Sapma Min Maks P
L Erkek 53,72 11,36 36,30 75,80 0,163
Cinsiyet
Kadin 59,73 12,05 36,30 82,70
_ Lise ve alti 56,36 11,65 36,30 82,70 0,168
Egitim durumu L
Universite 62,30 12,46 46,70 82,70
Evet 58,31 12,56 36,30 82,70 0,897
Calisma durumu
Hayir 57,80 11,85 36,30 82,70
Yok 57,90 10,00 36,30 75,80 0,667
Cok kotu 75,80 . 75,80 75,80
Aylik gelir Kotu 59,50 32,81 36,30 82,70
Orta 56,24 7,86 44,70 68,90
Iyi 58,58 18,33 36,30 82,70
Evli 54,24 13,42 36,30 82,70 0,078
Medeni durum N
Diger 59,53 11,35 36,30 82,70
Covidli yakini ya da élen yakini Var 55,10 . 55,10 5510 00 ==
var mi Yok 58,11 12,18 36,30 82,70
Sa|g|n konusunda Evet 61,55 12,23 36,30 82,70 0,045
profesyonelden bilgi aldi mi Hayir 54,34 10,93 36,30 82,70
y Var 53,21 13,29 36,30 82,70 0,207
Cocugu var mi
Yok 59,28 11,59 36,30 82,70
o Evet 59,97 13,36 36,30 82,70 0,309
Psikiyatri yardimi aliyor mu
Hayir 56,00 10,42 36,30 75,80
. Evet 60,94 13,32 36,30 82,70 0,189
Tedavi aksamasi yasadi mi
Hayir 55,80 10,70 36,30 75,80

Covidli yakini 6len 1 birey oldugu icin hesaplama yapilamadi

Tablo 3. KPSO élceginin ézelliklerde degerlendirilmesi

KPSO: Kisa psikolojik dayaniklilik 6lgegi

Ortalama Std Sapma Min Maks P
. Erkek 20,55 4,63 14,00 30,00 0,639
Cinsiyet
Kadin 19,82 4,17 8,00 27,00
. Lise 19,86 417 8,00 27,00 0,699
Egitim durumu L .
Universite 20,45 4,66 15,00 30,00
Evet 20,39 3,85 15,00 30,00 0,628
Calisma durumu
Hayir 19,71 4,65 8,00 27,00
Yok 19,39 4,90 8,00 27,00 0,798
Cok kotu 18,00 . 18,00 18,00
Aylik gelir Kotu 21,50 2,12 20,00 23,00
Orta 20,08 247 17,00 25,00
Iyi 21,67 5,96 15,00 30,00
. Evli 20,55 4,76 15,00 30,00 0,963
Medeni durum -
Diger 19,82 4,12 8,00 27,00
Covidli yakini ya da élen yakini Var 15,00 5 15,00 1509 =
var mi Yok 20,16 4,23 8,00 30,00
Salgin konusunda Evet 19,30 4,23 8,00 25,00 0,281
profesyonelden bilgi aldi mi Hayir 20,79 4,26 14,00 30,00
3 Var 19,00 3,42 15,00 26,00 0,452
Cocugu var mi
Yok 20,29 4,46 8,00 30,00
o Evet 19,65 4,42 8,00 27,00 0,889
Psikiyatri yardimi aliyor mu
Hayir 20,42 417 14,00 30,00
. Evet 19,35 4,69 8,00 27,00 0,393
Tedavi aksamasi yasadi mi
Hayir 20,55 3,92 14,00 30,00

Covidli yakini 6len 1 birey oldugu icin hesaplama yapilamadi
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TARTISMA

Cahsmamizda, bobrek nakilli hastalarda salgin
doneminde hastalarin kaygr diizeylerinin ve psikolojik
dayanikhhiklarinin 6lceklendirilmesi ve bu tutumlarinin
saglik davraniglari Gzerine etkisi arastirilmistir. Calismaya
katilan hastalar cocuk yas grubunda iken nefroloji
klinigimizde tani almis, son donem bdbrek yetmezligi
tedavi surecini yasamis ve nakil oldugunda baska
merkeze devredilmisti. Nakil sonrasi sosyal, psikiyatrik
ve elektronik ortamda halledilebilecek sorunlari ile ilgili
klinigimizle baglanti halinde idiler. Salgin oncesi adi
konulmamis olarak tele-tip destegini siirdtirdigliimiiz bu
grup hasta, salgindadirek online olarak tarafimizabasvuru
yapmisti. Salgin slrecinde sosyal izolasyona en yiksek
diizeyde dikkat etmesi gereken bu hasta grubunun
baslica sorunlari, kronik hastaliklari ve kullandiklari
ilaclardan dolayr immin yetmezlik hasta sinifinda
olmalari ve Covid 19'un 6zellikle bu grup hastalarda agir
seyrettigi verisi idi. Bizim bu anket calismasini yaparken
iki ana amacimiz vard. ilki, bu grup hastalarin salgin
strecinde tele-tip hizmetine ne kadar ihtiya¢ duyacagini
ve ne derece faydalanacagini belirlemekti. ikinci amac,
hastalarin bu doénemde yasadiklari stres ve kaygiyi
tespit etmek, buna karsi dayanikhliklarini 6lgmek ve en
onemlisi bu durumun saglik davranislarina olan etkisini
belirlemekti.

Hastalar yasamlari boyunca ve her giinimmiin supressan
ilaclan kullanmak zorundadirlar. Aksi takdirde nakil
bobrek kaybedilir. Pandemi stirecinde kendilerinin en
riskli grupta oldugunu fark eden hastalar endiseye
kapilmistir. Akillarindaki sorulari sormak icin hastaneye
gitmenin riskli oldugunu bilen hastalar telefon veya
e-mail yoluyla ulasabildigi doktoruna endiselerini
aktarmistir. Ancak doktorlarina ulasabilenlerden bazilari
bu sirecte 6lmekten korktuklarini, onun yerine ilaglarini
kesmeyi, dolayisiyla bobreklerini kaybetmeyi tercih
edeceklerini belirtmislerdir (8). Ayni zamanda altta yatan
kronik hastaligi olan, ya da psikolojik dayaniklihgi yetersiz
olan bireylerde salgin nedeniyle rutinlerinin bozulmasi
hayatlarini daha da olumsuz etkilemektedir (9,10).

Literatiire baktigimizda, kronik hastaligi olan ¢ocuklarda
covid 19 salgininda kaygi diizeyini arastiran tek calisma
Senkalfa ve ark. tarafindan kistik fibrozisli cocuklar ve
annelerinde yapilmistir (11). Biz ¢alismamizda cocuk
yastan beri takip ettigimiz, yas ortalamasi 28,10+7,47 yil
olan hastalara yer verdik.

Hajure ve ark.larinin Covid 19 salgini ddneminde kronik
medikal hastalarda yaptigi arastirmada % 55,7 oraninda
depresyon, %61,8 oraninda kaygi saptanmistir (12). Bizim
calismamizda kaygisi olmayan hicbir hasta yoktu, 24
hastada (%61) ilmh kaygi, 8 hastada (%20) orta kaygi ve
7 hastada (%18) ciddi kaygi diizeyi saptandi. Literatlirde
yer alan calismalarda kronik medikal hastaliga ilave
olarak komorbid durumu olanlarda ise kaygi gelisimi 3,35

kat yiksek saptanmistir (12-14). Bizim hastalarimizda da
altta yatan primer bobrek hastaliina bagh komorbid
durumlar vardi. Komorbiditeyle kaygi diizeyinin daha da
artmasindaki olasi sebepler, komorbid medikal sorunlara
bagl direk etki, medikal hastaligin tedavisinde kullanilan
ilaclar ve en 6nemlisi kronik medikal durumlarda Covid
19 enfeksiyonunun daha agir seyridir.

Diinya Saglk Orgiitii ve Cin'den gelen verilerde sosyo-
ekonomik duzey ile kaygr diizeyi arasinda ters orantili
iliski saptanmistir (15,16). Bizim calismamizda bu farklar
istatiksel olarak anlaml degildi. Bizim hasta sayimizin
azhigi bu veriye ulasamamamizin nedeni olabilir.

Cinsiyet konusunda, kronik hastaligi olan bayanlarda
salgin doneminde depresyon oraninin 1,66 kat daha fazla
oldugu saptanmistir (12, 17,18). Biz verilerimizde ne kaygi
ne de dayaniklilk olcekleri arasinda cinsiyete gore fark
saptamadik. Kadinlarda D2 anksiyete 6lcek ortalamalari,
erkeklerden daha yiiksek gozlense de bu fark istatistiksel
olarak anlamli degildi (p=0,163). Calismamizin hasta
grubu kronik hastaligi olanlar idi, ancak bu grubun
asil primer hastaligi bobrek yetmezligine neden olan
hastaliklar olup, nakilli olma durumu hastaliktan
ziyade, hastaligin tedavi edilmis hali olarak goruldr. Ve
bu durum calismamizda literatlirle uyumlu sonugclar
yakalayamayisimizin nedeni olarak gosterilebilir.

Egitim ve calisma durumu, aylik geliri, medeni durumu,
¢ocuk sahibi olma durumu, psikiyatrik yardim alma ve
tedavi aksatma durumlari farkli olan bireylerin de D2
anksiyete Olcek ortalamalari arasinda fark yoktu. Oysaki
farkli calismalarda evli veya bosanmis olmanin, ¢ocuk
sahibi olup olmama durumunun olcek farkhhklarinda
korelasyon olusturan faktorler oldugu belirtilmistir (12).

Calismamizda istatistiksel olarak anlamli ¢ikan tek veri,
salgin konusunda profesyonellerden bilgi alanlarin
anksiyete olcek ortalamalarinin, salgin  konusunda
profesyonellerden bilgi almayanlardan daha yuksek
oldugu idi. Bu durum literatiirde belirtilen verilerle
celismekte olsa da nakil hastalarinin hastaliklar ve
kullandiklari ilaclarla ilgili risklere hakim olmalarina
ve profesyonel bilgi kaynag ile mevcut risklerin
percinlenmesine bagli olabilir.

SONUC

Renal transplant yapilan hastalarin Covid-19 enfeksiyonu
ileilgilibilgilendirilmesive tedavisiirecine uyumda destek
saglanmasi 6nemlidir. Ancak sonuclarimizda salgin
konusunda profesyonellerden bilgi alanlarin anksiyete
Olcek ortalamalarinin daha ytiksek olmasi, bu hasta
grubunda ciddi bir tehlikeye dikkat cekmektedir. Almakta
olduklariimmun suprese edici tedavi yuziinden salginda
yuksek riskli grupta olduklarinin farkindadirlar. Salginda
yasanan Olim korkusu, bobregini kaybetme korku
ve/veya endisesinin Oniline gecmektedir. Dolayisiyla
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bobregi kaybetme pahasina ilaglarini kesmeleri fikri
glindemlerindedir. Bu baglamda calismamizdan
cikarilacak sonu¢ ve Oneri; icinde bulundugumuz
salgin gibi olaganistli durum ve dénemlerde boébrek
nakilli hastalar basta olmak tzere 6zellikli ve riskli hasta
gruplarina koruyucu, onleyici ve tedavi edici tele-tip
uygulamalarinin dncelikli olarak giindeme alinmasidir.
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Yiiksek Atesli Cocuklarda Notrofil Lenfosit Orani Hastaneye
Yatis I¢in Bir Degerlendirme Kriteri Olabilir Mi?

Can Neutrophil Lymphocyte Ratio be an Evaluation Criterion for

Hospitalization in Children with Fever?
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Oz

ABSTRACT |

Amag: Calismamizda acil servise ates sikayeti ile basvuran hastalarin
hastaneye yatisi ile notrofil/lenfosit orani (NLO) ve platelet/lenfosit
orani (PLO) arasindaki iliskiyi incelemeyi ve bu degerlerin acil servis
hekimince hasta icin dogru ve uygun tedavi kararinin alinabilmesinde
yardimci olabilecek bir kriter olup olmadigini belirlemeyi amacladik.

Gere¢ ve Yontem: Tokat Gaziosmanpasa Universitesi Arastirma
ve Uygulama Hastanesi'ne 01.01.2019 -31.12.2019 tarih araliginda
yuksek ates sikayeti ile basvuran 0-18 yas araligindaki 992 cocuk
hasta arastirmaya dahil edilmistir. Calisma gruplarinin genel 6zellikleri
hakkinda bilgi vermek amaci ile tanimlayici analizler yapilmistir.
Verilerin istatistiksel analizi icin SPSS 20.0 istatistik paket programi
kullanildi.

Bulgular: Calismaya 992 hasta dahil edildi. Hastalarin 540" (% 54,4)
erkek, 452'si (% 45,6) kiz cocugu idi. Hastalar acil servisten taburcu
edilenler ve yatakli servise yatirilanlar olarak iki gruba ayrildiginda;
719 (%72,5) hastanin taburcu edildigi, 273 (%27,5) hastanin servislere
yatinldigi belirlendi. Hastalarin 16kosit sayisi, nétrofil ylzdesi, lenfosit
sayisl, monosit sayisi, hemoglobin ve hematokrit degerleri, platelet
sayisi, notrofil lenfosit orani ve CRP degerleri ile acil servis sonlanimlar
arasindaki iliski incelendiginde belirtilen tim parametrelerde
istatistiksel olarak anlamli fark saptandi

Sonug: Ates sikayeti ile basvuran cocuk hastalarda hastaneye
yatirilarak tedavi gerekliligini 6ngérme acisindan sik calisilan
laboratuar parametrelerini karsilastirdik. No6trofil lenfosit oraninin,
diger belirteclere ek olarak, prediktif degerinin ylksek oldugunu
dislnuyoruz.

Anahtar Kelimeler: Ates, notrofil lenfosit orani, pediatrik hasta, acil
servis bagvuru sonlanimi, hastane yatis

Aim: We aimed to investigate the relationship between hospitalization
of patients presenting with the fever to the emergency department and
the neutrophil lymphocyte ratio (NLR) and platelet lymphocyte ratio (PLR),
and to determine whether these values are criterions which can help the
physician for making the correct and appropriate treatment decision.

Material and Method: 992 children aged 0-18 who applied to Tokat
Gaziosmanpasa University Research and Application Hospital with fever
between01.01.2019and 31.12.2019 were included in the study. Descriptive
analyzes were made to give information about the general characteristics
of the working groups. SPSS 20.0 statistical package program was used for
statistical analysis of the data.

Findings: 992 patients were included in the study. 540 (54.4%) of the
patients were boy and 452 (45.6%) were girl. When the patients were
divided into two groups as those discharged from the emergency service
and those who were hospitalized in the inpatient service, the number of
patients discharged was 719 (72.5%) and the number of patients who
were hospitalized into the service was 273 (27.5%). Regarding relationship
between hospitalization from emergency room and the number of
leukocytes, neutrophil percentage, lymphocyte count, the monocyte
count, hemoglobin and hematocrit values, platelet count, neutrophil
lymphocyte ratio, CRP values was examined, a statistically significant
difference was found in all the parameters mentioned.

Conclusion: We compared the frequently studied laboratory parameters
in terms of predicting the need for treatment by hospitalization in
pediatric patients with fever. We think that the neutrophil-lymphocyte
ratio is valuable in predicting, in addition to other markers.

Keywords: Fever, neutrophil lymphocyte ratio, pediatric patients,
emergency service refering outcomes, hospitalization
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GIRIS

Cocuk acil servislerine en sik basvuru nedenlerinden
olan yuksek ates cocuk hastalarda genellikle viral veya
bakteriyel enfeksiy6z ajanlar nedeniyle olusmaktadir.
Viicudun enfeksiyona dogal bir yaniti olan ates nétrofil
ve lenfosit sayilarini artmasina neden olarak viral ve
bakteriyel cogalmanin dnlenmesinde etkili olmaktadir(1).

Tam kan sayimi, ucuz ve kolay ulasilabilir olmasinin
yaninda sundudu verilerin cesitliligi nedeni ile de tani
ve tedavi takibinde siklikla tercih edilir. Ates sikayeti
ile bagvuran cocuklarin birgogunda istenen tam kan
sayimi parametreleri tedavi seciminde yol gosterici
olabilmektedir. Glinlimiizde nétrofil/lenfosit orani (NLO)
ve platelet/lenfosit orani (PLO) hesaplamalari, popiilaritesi
giderek artan gostergeler olarak kabul edilmektedir(2).
inflamatuar, kardiyovaskiiler ve kanser iliskili klinik
durumlarda kullanilabilirligi gosterilen NLO ve PLO, son
zamanlarda siklikla cahsilan dikkat cekici belirteclerdir(3).

Biz bu calismamizda acil servise ates sikayeti ile bagvuran
hastalarin hastaneye yatisi ile NLO ve PLO arasindaki iligkiyi
incelemeyi ve bu degerlerin acil servis hekimince hasta icin
dogru ve uygun tedavi kararinin alinabilmesinde yardimci
olabilecek bir kriter olup olmadigini belirlemeyi amacladik.

GEREC VE YONTEM

Calismamiz icin Tokat Gaziosmanpasa Universitesi etik
kurulundan 20-KAEK-284 numarali onay alinmistir. Tokat
Gaziosmanpasa Universitesi Arastirma ve Uygulama
Hastanesi'ne 01.01.2019 -31.12.2019 tarih araliginda
yuksek ates sikayeti ile basvuran 0-18 yas araligindaki
cocuk hastalar arastirmanin evrenini olustumustur. Bu
olgulara ait yas, cinsiyet, 16kosit sayisi (WBC), lenfosit
sayisi ve ylizdesi, notrofil sayisi ve ylizdesi, monosit sayisi,
platelet sayisi, hemoglobin-hematokrit ve CRP degerleri,
notrofil lenfosit, platelet lenfosit oranlari ve hastaneye
yatis durumlarn hastane kayitlari retrospektif olarak
incelenerek elde edilmistir. Ates sikayeti ile basvuran
1320 hasta saptanmis, tibbi dokiimentasyonda verileri
eksik olan 328 hasta ¢alisma evreninin disinda birakilmis,
992 hasta calismaya dahil edilmistir.

Calisma gruplarinin genel 6zellikleri hakkinda bilgi
vermek amaci ile tanimlayici analizler yapilmistir. Strekli
degiskenlere ait veriler ortalama + standart sapma ya
da ortanca ve ceyrek 1 ve 3 degeri seklinde; kategorik
degiskenlereiliskin veriler ise n ve (%) seklinde verilmistir.
Nicel degiskenlerin gruplar arasindaki ortalamalarini
karsilastirirken iki Ortalama Arasindaki Farkin Onemlilik
testi ve Tek Yonli Varyans Analizinden yararlaniimistir.
Parametrik  varsayimlarin  saglanmadigi  durumda
Mann Whitney U testi ve Kruskal Wallis testinden
yararlanilmistir. Nitel degiskenler arasinda iliski olup
olmadigini degerlendirmek icin ¢apraz tablolardan ve
ki-kare testlerinden yararlanilmistir. p degerleri 0.05'den

kiicik hesaplandiginda istatistiksel olarak anlamli
kabul edilmistir. Hesaplamalarda hazir istatistik yazilimi
kullaniimistir (SPSS 22.0 Chicago, IL, USA).

BULGULAR

Calismaya 992 hasta dahil edildi. Hastalarin 5401 (% 54,4)
erkek, 452'si (% 45,6) kiz cocugu idi. Hastalar acil servisten
taburcu edilenler ve yatakl servise yatirilanlar olarak iki
gruba ayrildiginda; 719 (%72,5) hastanin taburcu edildigi,
273 (%27,5) hastanin servise yatiriimis oldugu gozlendi..
Hastalarin demografik ve klinik 6zellikleri Tablo 1'de
verilmistir.

Hastalarin cinsiyetleri ile acil servis sonlanimlari arasindaki
iliski incelendiginde gruplar arasinda anlamli fark
saptanmadi (p=0,606). Benzer sekilde hastalarin yas gruplari
ileacil servis sonlanimlariarasindaistatistiksel acidan anlamli
bir fark bulunmadi (p =0,051). Hastalarin I6kosit sayisi,
nétrofil yuizdesi, lenfosit sayisi, monosit sayisi, hemoglobin
ve hematokrit degerleri, platelet sayisi, NLO ve CRP degerleri
ile acil servis sonlanimlari arasindaki iliski incelendiginde
belirtilen tim parametrelerde istatistiksel olarak anlamli
fark oldugu tespit edildi (Kruskal Wallis, sirasiyla p1=0,011,
p2=0.026, p3=0,001, p4=0,042, p5<0,001, p6<0,001,
p7<0,001, p8=0,031, p9<0,001). Hastalarin monosit-lenfosit
orani ve PLO ile acil servis sonlanim sekilleri arasinda
istatistiksel agidan anlamli bir sonu¢ bulunamadi (Kruskal
Wallis, sirastyla p1=0,102, p2=0,158). Gruplara gére degerler
ve istatistiksel analizler Tablo 2'de verilmistir.

Tablo 1. Hastalarin demografik ve klinik 6zellikleri

Parametre n (say1) %(yiizde)
Cinsiyet

Erkek 540 54,4
Kiz 452 45,6
Basvuru sonlanim

Taburcu 719 72,5
Servis yatisi 273 27,5
Yas

0-12 ay 317 32
13-24 ay 112 11,3
25-48 ay 183 18,4
49-108 ay 238 24
109-216 ay 142 14,3
Parametre Ort+SS ya da Ortanca[C1-C3]
Hemoglobin 11,97+1,52
Hematokrit 35,35+4,3
Platelet 320,04+122,98
Lokosit 10,03+5,03
Lenfosit sayisi 2,94+1,93
Lenfosit ylzdesi 32,58+18,49
Notrofil sayisi 5,98+4,27
Notrofil Yuzdesi 56,47+28,04
Notrofil Lenfosit orani 2[0,93-3,9]

Platelet Lenfosit orani 122,72 [79,96-189,36]
CRP 9,93 [2,4-31,56]
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Tablo 2. Gruplara gore degerler ve istatistiksel analizler

Parametre Taburcu Servise yatis P

Lokosit sayisi 10,69+5,86 9,78+4,65 0,011
Notrofil yuzdesi 53,26+21,06 57,68+30,2 0,026
Lenfosit sayisi 3,28+2,19 2,81+1,8 0,001
Monosit Sayisi 0,97+0,82 0,87+0,65 0,042
Hemoglobin 11,59+1,78 12,12+1,39 <0,001
Hematokrit 34,51+5,09 35,66+3,92 <0,001
Platelet 344,93+£160,9 310,59+103,64 <0,001
Notrofil Lenfosit orani 1,76 [0,75-3,54] 2,05 [1-4] 0,031
CRP 8,33 [2,16-26,34] 15,37 [3,03-57,9] <0,001
Platelet Lenfosit orani 113,48 [75,38-181,67] 124,38 [80,61-193,79] 0,158

TARTISMA

Ates bircok hastalikta ortaya cikabilen bir semptom
olmasinin yani sira 6zellikle cocuk yas grubunda hekim
basvurusunun en sik nedenlerinden biridir. Genellikle
viralenfeksiyonlardaategytkselirve coguzamantedavide
semptom kontroll yeterli olur. Fakat diger nedenler
ve Ozellikle bakteriyemi kaynakli atesin tanimlanmasi
ve tedavisi dnemlidir. Atesli cocugu degerlendirmenin
amaci, ciddi enfeksiyonlarin atlanmamasi ve uygun
tedaviye hizli bir sekilde baslanmasini saglamaktir. Bu
tani ve tedavi kararinda klinisyenler tam kan sayimi
parametreleri ile C-reaktif protein (CRP), prokalsitonin,
ferritin gibi akut faz reaktan dulzeylerini g6z 6niinde
bulundurmaktadir. Calismamizda hastaneye yatis yapilan
vakalarda hemoglobin ve hematokrit degerleri, nétrofil
ylzdesi, noétrofil lenfosit orani ve CRP degerleri servis
yatisi yapillmayanlara gore istatistiksel acidan anlamli
derecede yiiksek bulunmustur. Ayrica hastaneye yatan
vakalarda 16kosit sayisi, lenfosit sayisi, monosit sayisi ve
platelet sayisi istatistiksel agidan anlamli derecede dusiik
bulunmustur. Notrofil lenfosit orani son zamanlarda
dikkat ceken, sikca calisilan konulardandir. inflamasyon
belirtecleri olarak degerlendirilen bu parametrelerin
farkli calismalarda kardiyovaskiler hastalik ve malignite
durumlarinda da prognostik gosterge ozellikleri ortaya
konmustur(4,5).

Ates sikayeti ile acil servise basvuran cocuk hastalardan
servise yatisi yapilanlarda NLO taburcu edilenlere
kiyasla istatistiksel acidan anlamli derecede yiksek
bulunmustur. Benzer sekilde acil servise basvuran
hastalarin degerlendirildigi bir baska calismada NLO
degerinin bakteriyemide prediktif veri sagladigi ve genel
degerlendirmenin bir parcasi olarak 6nemli olabilecegi
vurgulanmistir(6). Yine Jager ve arkadaslarinin yaptigi
bir calismada bakteriyemi prediksiyonunda NLO
yiksekliginin 16kosit ve notrofil sayilarindan daha degerli
oldugu gosterilmistir(7). Literatlir tarandiginda bircok
klinik durum ile NLO degeri iligkisinin ¢alisiimis oldugu
gorilmektedir. Kahraman ve arkadaslarinin calismasinda;
basvuru zamanindaki NLO’nun akut apandisit tanisinda
ve basit-komplike akut apandisit ayirminda degerli
oldugu ortaya konmustur(8). Akut kolesistit hastalari ile

yapilan bir ¢calismada da NLO'nun akut kolesistit gelisimi
ile pozitif korele oldugu gosterilmistir(9). Tuberkiiloz
ve bakteriyel pndmoni hastalari ile yapilan bir baska
calismada da NLO bakteriyel pndmoni hastalarinda
istatistiksel olarak anlamli 6lclide yuksek olarak tespit
edilmistir(10). Altunok ve arkadaslarinin acil servis
basvuru sonlanimlarini degerlendirdikleri calismalarinda,
yogun bakim Unitesi yatisi gereken hastalarda NLO
degeri, diger hasta gruplarina goére anlamh sekilde
yuksek oldugu bildirilmistir(5).

Tam kan sayimi, ucuz, hizli ve sik tekrarlanabilir olmasinin
yaninda sundugu veri cesitliligi 6zellikleri nedeni ile
yaygin olarak kullanilmaktadir. Calismamizin hastaneye
yatirilan grubunda; tam kan sayimindan edinilen 16kosit
sayisl, notrofil ylizdesi, lenfosit sayisi, monosit sayisi,
hemoglobin ve hematokrit degerleri, platelet sayisi
degerlerinin istatistiksel olarak anlamli bir farkhlk yarattigi
bulunmustur. Benzer calismada acil servis sonlanimlari ile
yas, l6kosit sayisi, notrofil sayisi, nétrofil ylizdesi, lenfosit
sayisi ve lenfosit ylizdesi degiskenleri arasinda istatistiksel
olarak anlamli bir iliski g&sterilmistir(5).

Genellikle akut bakteriyel enfeksiyonlarda yukselen
CRP siklikla kullanilan bir akut faz reaktanidir(11).
Calismamizda hastaneye yatirilan vakalarda CRP degeri
anlamli olarak daha yiksek bulunmustur. Bir baska
calismada CRP degerleri ates yakinmasi ile bagvuran
ve bakteriyel enfeksiyon tanisi alan cocuklarda viral
enfeksiyon tanisi alanlara kiyasla anlamli dlizeyde yiiksek
bulunmustur(12).

Platelet ve monosit sayilarinin hastane yatis durumu ile
anlamli iliskili oldugu calismamizda gosterilmistir. Fakat
platelet/lenfosit oraninin (PLO) acil servis sonlanimi ile
iliskisi gdsterilememistir. Benzer sekilde ilhan M. ve ark.
calismalarinda PLO ile akut pankreatit siddeti arasinda
anlamli bir iliski olmadigi saptamistir(13). Bununla birlikte
literatiirde bizim calismamizin aksine inflamasyon ve
PLO iliskisini gosteren yayinlar da mevcuttur. Duran
ve arkadaslarinin calismasinda akut apandisit tanili
¢ocuk hasta grubunda PLO diizeyi kontrol grubuna
gore istatistiksel olarak anlamli derecede daha yiiksek
bulunmustur(14). Bu 6rnekler nedeni ile konuya iliskin
daha fazla yayina ihtiya¢ oldugunu disinmekteyiz.
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Calismamizin  kisithliklari tek merkezli olmasi, geriye
donukveritoplanmasive araya giren degistirici faktorlerin
ekarte edilememesidir. Kiiciik cocuklarda periferik kan
lenfosit sayisi diger yas gruplarina gore yuksek olabilir.
Yorumlama noktasinda dikkate alinmalidir.

SONUC

Ates sikayeti ile basvuran cocuk hastalarda hastaneye
yatirilarak tedavi gerekliligini 6ngdérme agisindan sik
calisilan laboratuar parametrelerini karsilastirdik. Notrofil
lenfosit oraninin, diger belirteglere ek olarak, prediksiyon
acisindan degerli oldugunu dislintyoruz.
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| ABSTRACT |

Oz

Aim: The main goal of this study was to determine the radiation
exposure with use of chest computed tomography (CT) in pediatric
patients in Coronavirus disease 2019 (COVID-19) pandemic.

Material and Method: Children who underwent thorax CT with a
pre-diagnosis of any pneumonia between April-September in 2019
and April-September in 2020 were included. Kilovoltage peak (kVp)
was decreased about 10% to reduce radiation exposure per scan in
2020. Dose-length product (DLP) was acquired from patient protocol
screen in CT scans. Age-specific conversion coefficients were used to
determine effective dose. Monthly amount of chest CT was compared
between 2019 and 2020. Total radiation exposure was calculated by
summing effective doses in 2019 and 2020, respectively. Age and
gender differences were compared among years (2019 vs 2020) using
Student’s T test and Fisher’s Exact test, respectively.

Results: Three-hundred-sixty-six children were included. Seventy
and 296 patients were scanned with chest CT in 2019 and 2020,
respectively. Three patients were re-scanned with CT in 2020. There
was a substantial increase of CT use in August and September in 2020
compared with the same period of 2019 (114 vs 8). Monthly use of CT
in 2020 was significantly higher than those in 2019 (p=0.024). The total
effective doses in 2019 and 2020 were 223.21 mSv and 590.92 mSy,
respectively. Radiation dose increased by 2.65 times with increased use
in 2020. Age of the patients was significantly higher in 2020 (p<0.001)
while there was no gender difference by years (p=0.11).

Conclusion: Radiation dose increased 2.65 times in children with use
of chest CT during the COVID-19 pandemic. Awareness should be
raised on radiation exposure and use of unnecessary chest CT should
be avoided and CT indications should be revised in children.

Keywords: Computed tomography, COVID-19, pandemic, pediatric,
radiation exposure

Amag: Bu calismanin temel hedefi, cocuk hastalarda, Coronavirus hastaligi
2019 (COVID-19) pandemisinde toraks bilgisayarli tomografisi (BT)
kullaniminin neden oldugu radyasyon maruziyetinin belirlenmesidir.

Gereg ve Yontem: Nisan-Ekim 2019 ve Nisan-Ekim 2020 tarih araliginda
pnémoni on tanisiyla toraks BT ¢ekilen cocuk hastalar ¢alismaya dahil
edildi. Kilovolt ( kVp) %10 civarinda dusurilerek ¢ekim basina radyasyon
maruziyeti 2020de azaltildi. Doz-uzunluk carpimi (DLP) BT taramasindaki
hasta protokol ekranindan elde edildi. Efektif doz hesaplamada yasa gore
degisen cevrim faktort kullanildi. Toplam radyasyon maruziyeti, 2019 ve
2020 yillari icin ayr ayri, efektif dozlar toplanarak hesaplandi. Yila (2019
ve 2020) gore, yas ve cinsiyet farklilig), sirasiyla T testi ve Fisher Exact Testi
kullanilarak karsilastirildi.

Bulgular: Calismaya 366 cocuk dahil edildi. Bilgisayarli tomografi ¢ekilen
olgu sayisi 2019 ve 2020 yillarinda sirasiyla 70 ve 296 idi. U hasta, 2020de
BT ile tekrar tarandi. Agustos ve Eylil 2020de ayni zaman diliminde 2019'a
gore BT kullaniminda belirgin artis vardi (114'%e karsin 8). Aylik toraks BT
kullanimi 2020 yilinda, 2019'dan anlamli derecede daha fazlaydi (p=0.024).
Toplam efektif dozlar 2019 ve 2020 icin sirasiyla 223.21 mSv ve 590.92 mSv
idi. Artan BT kullanimi ile birlikte radyasyon dozu 2020de 2.65 kat artt.
Bilgisayarli tomografi yapilan olgularin yasi 2020'de belirgin daha ytksek
iken (p<0.001), cinsiyet agisindan fark yoktu (p=0.11).

Sonug: COVID-19 pandemi sirecinde toraks BT kullanimi nedeniyle
cocuklarda radyasyon maruziyeti 2.65 kat artti. Radyasyon maruziyeti
konusunda farkindalik artirilmali ve cocuklarda gereksiz toraks BT
kullanimindan kaginilmali, BT endikasyonlari gdzden gegirilmelidir.

Anahtar Kelimeler: Bilgisayarli tomografi, COVID-19, pandemi, pediatri,
radyasyon maruziyeti
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Radiation Exposure in COVID-19

INTRODUCTION

A mysterious virus emerged and caused pneumonia
in Wuhan in December 2019 (1). The causative agent
was isolated and named Severe Acute Respiratory
Syndrome Coronavirus 2 (SARS-CoV-2) (2). After a short
time, it affected whole world and caused the pandemic
which was described as Coronavirus disease 2019
(COVID-19) pandemic by World Health Organization (3).
The epidemiological studies showed that 1.7%-2.2% of
children were affected (4,5).

The diagnosis of COVID-19 disease is based on nucleic
acid tests, real time-polymerase chain reaction (RT-
PCR). Nasopharynx or throat mucosa are sampled with
a swab for RT-PCR test (6). Chest X-ray or computed
tomography (CT) are imaging modalities commonly
used (7). Imaging may be normal in pediatric patients
since about 80% of children had mild disease (8). Chest
X-ray should be first line imaging method considering
radiation exposure, especially in children (9). On the
other hand, CT has the highest diagnostic accuracy
even comparable with PCR-test despite causing high
dose radiation (10).

In this study, it was aimed to determine the radiation
exposure related to the use of chest CT in pediatric
patients during COVID-19 pandemic.

MATERIAL AND METHOD

Study Design

The principles of the Declaration of Helsinki were
conformed in this retrospective study. Permission
was obtained from Ministry of Health. This study was
conducted in the third level referral and pandemic
children’s hospital. Children who underwent thorax
CT with a pre-diagnosis of infection between April-
September in 2019 and April-September in 2020 were
included in this study. International Classification of
Disease code, anamnesis note, and CT scan notes of the
physicians were used to determine the indication for CT
examinations. The patients who had a pre-diagnosis of
non-infectious disease were excluded. Non-thorax CT
examinations were also excluded.

Chest CT examination was performed using a 32
multi-slice machine (SOMATOM go.Now, Siemens,
Erlangen, Germany) with a standard protocol (kVp:
120; mAs: 14-350 with automated exposure; pitch:
1.0; acquisition slice thickness: Tmm) in 2019 without
contrast medium. In 2020, dose was slightly reduced by
decreasing kilovoltage peak (kVp) , the peak potential
applied to the CT tube, from 120 to 110 while other
parameters remained the same. Tube radiation as
dose-length product (DLP), a measure of CT tube total
radiation output, was recorded in all CT examinations

on patient protocol screen (Figure 1). Monthly use of
CT in 2020 was significantly higher than those in 2019.
Effective doses were calculated using the formula of
Effective dose (mSv)=DLP x conversion factor. Age-
specific conversion coefficients were used as proposed
by Thomas et al. (11). Total radiation exposure was
calculated by summing effective doses in 2019 and
2020, respectively.

cSL
mm

Total mas: 910

Figure 1. Two different patients’ CT protocols in 2019 and 2020,
respectively. Arrows are showing dose-lenght product values.

Statistical Analysis

Statistical tests were performed using IBM SPSS Statistics
for Windows, Version 20.0 (IBM Corp, Armonk, NY, USA).
The numbers of CT scans were calculated by months
in 2019 and 2020. Age and gender differences were
compared among years (2019 vs 2020) using Student’s T
test and Fisher’s Exact test, respectively. P-value of <0.05
was considered statistically significant.

RESULTS

The total number of patients included in this study was
366. The median age was 13 years (5.2). There were 186
boys and 180 girls. The numbers of patients who had
chest CT scans with a pre-diagnosis of infection were
70 in 2019 and 296 in 2020, respectively. There was no
repetition of CT scans in 2019 while 3 cases had twice
chest CT in 2020. Accordingly, the total number of chest
CT scans was 299 in 2020 .
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The numbers of chest CT scans from April to September
were 25,20, 7,10, 6and 2 per months, respectively,in 2019.
They were 72, 45, 37, 31, 74 and 40 per months in 2020,
respectively (Figure 2). There was a substantial increase of
CT use in August and September in 2020 compared with
the same period of 2019 (114 vs 8). Monthly use of CT in
2020 was significantly higher than those in 2019 (p=0.024).
The mean DLP was 158 (range, 54-305) mGyxcm in 2019,
while the mean DLP was 145 (range, 14-446) mGyxcm in
2020. The mean effective doses were 3.18 (0.66) mSv and
1.98 (1.16) mSv in 2019 and 2020, respectively . The total
effective doses in 2019 and 2020 were 223.21 mSv and
590.92 mSy, respectively . Radiation dose increased by
2.65 times with prevalent use of chest CT in 2020.

Mumbers of CT scans
2019
2020

a0

30

20 I I

10

. I ] | m -

April May June July August September

Figure 2. The numbers of the patients had thorax CT scans by months
in 2019 and 2020. Note that there is substantial fold in August and
September in 2020.

Age of the patients who had chest CT in 2020 was
significantly higher than those who had chest CT in
2019 (p<0.001) (Table 1). However, there was no gender
difference between two groups (p=0.11) (Table 2).

Table 1. Patients’ age difference between 2019 and 2020

Age
P value
Mean SD
CT Scanned in 2019 (n:70) 5.70 5.04 B
CT Scanned in 2020 (n:296) 12.49 433 ’

CT, computed tomography; SD, standard deviation.

Table 2. The comparison of the numbers of CT scans
among genders in 2019 and 2020

The Numbers of thorax CT scans

Gender P value
2019 2020

Boys 42 144

Girls 28 152 011

Total 70 296

CT, computed tomography.

DISCUSSION

In this study, a 2.65-fold increase in radiation exposure was
determined in the pediatric patients related to the use of
thorax CT during the 6 months in COVID-19 pandemic
compared to same period in 2019 despite slightly reducing
the dose per scans in pandemic. Additionally, age of
patients who underwent thorax CT during this period in
2020 was significantly higher than those scanned in 2019.

Chest X-ray is first line imaging modality in children with
COVID-19 pneumonia (9). Fleischner Society supports
use of CT for follow-up and complications in COVID-19
pneumonia (12). On the other hand, sensitivity of thorax
CT in the diagnosis of COVID-19 pneumonia was found
to be significantly higher than the sensitivity of chest
X-ray (85% vs 56%, respectively) (13). Ai et al reported
that 88% of suspected cases had findings suggestive
of COVID-19 in chest CT while the positive rate of RT-
PCR test was only 59% (14). These findings may be used
to justify the use of CT in screening and diagnosis of
COVID-19. In this study, use of chest CT increased 4.3
times in 2020 compared to 2019 with a pre-diagnosis of
infectious diseases.

COVID-19 usually has a mild clinical course in children
(8). Mortality rate is about 1% in children (15). Duan
et al claimed that the disease caused milder lung
abnormalities in children and chest CT should be used
with more caution in younger population (16). In the
meta-analysis of Shelmerdine et al 34% of children with
COVID-19 had normal CT (17). In this study, a 2.65-fold
increase in radiation exposure was determined with
increased use of chest CT. Use of CT, hence radiation
exposure, should be limited in children since the disease
has an asymptomatic or mild course with an extremely
low mortality rate in children. Benefits from the use of
CT should be carefully weighed against the long-term
side effects of radiation exposure in this age group.

Fleischner Society does not provide guidance on
frequency of its use, and specific scan protocols to
reduce radiation dose (12). CT usage in patients with
COVID-19 pneumonia showed wide variations across
the world. CT acquisition with either low or standard
dose is controversial, as well. International Atomic
Energy Agency (IAEA) coordinated a multicenter study
about CT use in 28 countries in COVID-19 and found
that only 20% of the centers used reduced-dose (lower
than routine protocol) (18). Some authors had reliable
results using low-dose CT (19, 20). However, Shiri et
al found a significant decrease in image quality with
reduced dose (21). In this study, radiation dose was
slightly reduced by nearly 10% decreasing in kVp in
2020.Thus, the number of CT scans increased 4.3 times,
while the radiation exposure raised only 2.65 times in
pandemic.

Thisstudy hassome limitations.First, thisisaretrospective
study evaluating data retrieved from medical records and
previous CT scans. Second, it does not reflect the exact
increase in radiation exposure in COVID-19 pandemic
since only thorax CT scans were included and exposure
from chest X-ray were not considered. Third, it was
conducted in one center and local practice on CT use
may have affected the results. Fourth, PCR results of the
cases exposed to radiation were unknown; only radiation
perspective was introduced.
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CONCLUSION

Radiation dose increased 2.65 times in children related
to the use of thorax CT during the COVID-19 pandemic.
Awareness should be raised about radiation exposure in
children and unnecessary use of CT should be avoided ,
and CT indications should be revised in children.
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Evaluation of Neutrophil/Lymphocyte Ratio, Thrombocyte/
Lymphocyte Ratio and Mean Platelet Volume in Children
with Rotavirus Gastroenteritis

Rotavirls Gastroenteritli Cocuklarda Notrofil/ Lenfosit Orani, Trombosit/
Lenfosit Orani ve Ortalama Trombosit Hacminin Degerlendirilmesi

Alaaddin Yorulmaz’

'Selcuk University Medical Faculty, Department of Pediatrics, Konya, Turkey

| ABSTRACT |

Oz

Objective: Rotavirus is most common agent responsible for acute
gastroenteritis in Turkey as its in the world. The aim of this study is to compare
the values of neutrophil/lymphocyte ratio, platelet/lymphocyte ratio and
mean platelet volume in patients with rotavirus gastroenteritis with healthy
controls.

Material and Method: Patients with acute rotavirus gastroenteritis, who
were admitted to our Department of Pediatric Health and Diseases between
January 2016 and January 2017, were included in this study. Patients’ data
were reviewed, retrospectively. Age, gender, seasonal distribution, symptoms,
duration of hospitalization, course of disease, type of acute gastroenteritis,
frequency of nosocomial infections and complications were investigated.
Adeno/Rota combi test kit, a solid phase immunochromatographic test, was
used to investigate the gastroenteritis-factor rotavirus in all samples.

Results: 210 patients diagnosed with rotavirus gastroenteritis were included
in the study. 116 (55.2%) of the patients were male and 94 (44.8%) were
female. A total of 160 healthy children (102 males (63.8%), 58 females (36.2%),
mean age 39.91+16.86 months) were included in the control group. The
mean age of our patients was 39.09+17.64 months. There was no statistically
significant difference between genders in terms of mean ages (p:0.771).
According to frequency of complaints at the admission, all of our patients had
diarrhea (100%), 188 (89.5%) patients had vomiting, 55 (26.2%) patients had
abdominal pain and 62 (29.5%) patients had fever. There was no statistically
significant difference in terms of symptoms between the age groups (p>
0.05). Mean length of hospitalization of patients was 3.75+2.03 days.

Conclusion: In our study, neutrophil/lymphocyte ratio, platelet/lymphocyte
ratio and mean platelet volume values were found statistically higher in
patients with rotavirus-associated gastroenteritis than in healthy subjects.
We think that these parameters will be indicative to predict the course of the
disease and complications.

Keywords: Rotavirus, gastroenteritis, MPV, child

Amag: Rotavirls, diinyada oldugu gibi Turkiye'de de akut gastroenteritlerden
en sik sorumlu ajandir. Bu c¢alismanin amaci rotavirls gastroenteritli
hastalarda notrofil/lenfosit orani, trombosit/lenfosit orani ve ortalama
trombosit hacminin saglikl kontrollerle karsilastirmaktir.

Gereg ve Yontem: Ocak 2016-Ocak 2017 tarihleri arasinda Cocuk Saghgi ve
Hastaliklari Anabilim Dali'na bagvuran akut rotavirlis gastroenteritli hastalar
calismaya dahil edildi. Hastalarin verileri retrospektif olarak incelendi. Yas,
cinsiyet, mevsimsel dagilim, semptomlar, hastanede yatis stresi, hastalik
seyri, akut gastroenterit tipi, hastane infeksiyonu sikligi ve komplikasyonlari
arastirildi. Tim orneklerde gastroenterit faktorl rotavirisini arastirmak
icin kati fazli immunokromatografik test olan Adeno/Rota kombi test kiti
kullanildr.

Bulgular: Calismaya rotavirlis gastroenteriti tanisi konan 210 hasta dahil
edildi. Hastalarin 116'si (% 55,2) erkek, 94'G (% 44,8) kadindi. Kontrol
grubuna toplam 160 saglkli cocuk (102 erkek (% 63.8), 58 kadin (% 36.2),
yas ortalamasi 39.91 + 16.86 ay) dahil edildi. Hastalarimizin yas ortalamasi
39.09 + 17.64 ay idi. Cinsiyete gore yas ortalamalari agisindan istatistiksel
olarak anlamli bir fark saptanmadi (p: 0,771). Basvuru sirasindaki sikayet
sikhigina gore tim hastalarimizda ishal (% 100), 188 (% 89,5) hastada kusma,
55 (% 26,2) hastada karin agrisi ve 62 (% 29,5) hastada ates vardi. Yas gruplari
arasinda semptomlar acisindan istatistiksel olarak anlamli fark yoktu (p>
0.05). Hastalarin ortalama yatis siresi 3,75 + 2,03 gtndu.

Sonug: Calismamizda rotavirUs ile iliskili gastroenteritli hastalarda nétrofil/
lenfosit orani, trombosit/lenfosit orani ve ortalama trombosit hacmi
degerleri saglikli cocuklara gore daha yiksek bulundu. Bu parametrelerin
hastaligin seyrini ve komplikasyonlarini éngoérmede belirleyici olacagini
disundyoruz.

Anahtar Kelimeler: RotavirUs, gastroenterit, MPV, cocuk
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INTRODUCTION

Acute gastroenteritis is a major cause of morbidity and
mortality in children of all ages (1). Viral pathogens
are known as the most common etiologic factors.
Among the viral agents, rotavirus, which is a member
of the reoviridae family, has been identified as the most
frequent pathogen. Rotavirus diarrhea is widespread
throughout the world, regardless of socioeconomic
status and developmental levels. Clinical features range
from asymptomatic infection, to severe dehydration and
shock, and, in some cases, death. Clinically significant
gastroenteritis cases are frequently seen in infants under
the age of five, particularly in infants between 6 and 24
months of age (2).

Previous studies have addressed whether rotavirus
infection is confined to the intestine (3). Rotavirus
genome isolated from the cerebrospinal fluid and serum,
and the detection of live virus in the blood of infected
children, has indicated that rotavirus can escape from
the gastrointestinal tract into the circulatory system and
even enter other organs (4).

Antigenemia is commonly detected in rotavirus-infected
children (5,6). In the acute phase of infection, the
detection of serum rotavirus antigen ranges from 43-
90%. Rotavirus antigen levels usually peak 1 to 3 days
after symptom onset and are undetectable beyond 1
week (7). Antigenemia level is reported to be directly
associated with antigen levels in stools, and inversely
related to the titer of specific anti-rotavirus antibodies in
the serum (8). Cytokines, as the products of host response
to inflammation, play an important role in the defense
against infections. Cytokines mediate the inflammatory
process and may influence the pathogenesis of rotavirus

(9).

In recent years, an easy and practical method that
provides valuable information for diagnosing various
diseases and determining their prognosis, becomes
a current issue. It is suggested that parameters of the
hemogram, including mean platelet volume (MPV),
neutrophil/lymphocyte ratio (NLR) and platelet/
lymphocyte ratio (PLR) may be used for diagnosis and
follow-up of inflammation. NLR is generally considered
to be indicative of subclinical inflammation. Similarly,
MPV has been reported to increase in various vascular
and inflammatory diseases.

There are very few studies evaluating the relationship
between MPV, NLR and PLR in patients with rotavirus-
induced gastroenteritis. Our aim is to determine whether
rotavirus viremia changes these haematological
parameters in patients diagnosed with rotavirus and its
prognostic importance. We aimed to compare MPV, NLR
and PLR values in patients with rotavirus gastroenteritis
with healthy controls.

MATERIALS AND METHODS

210 patients aged between 1 months-16 years with
acute rotavirus gastroenteritis, who were admitted to our
Department of Pediatric Health and Diseases between
January 2016 and January 2017, were included in this
study. Patients’ data were reviewed, retrospectively.
Age, gender, seasonal distribution, symptoms, duration
of hospitalization, course of disease, type of acute
gastroenteritis, frequency of nosocomial infections and
complications were investigated. Our patients were
classified into three groups according to their age: 0-24
months, 25-60 months, > 60 months.

Patients with chronic disease, immunodeficiency,
malnutrition, chronic gastroenteritis were excluded from
the study. If there is any other causes of leukocytosis,
they were not included in the study.

Control group was constituted of outpatient healthy
children, who did not have any chronic illness or sign of
infection and undergoing blood analyses for other reasons.

The diagnosis of acute gastroenteritis was made under
the condition that the patient having to defecate watery
gaita more than 3 times a day, increased gaita fluid
content and, the diarrhea, vomiting, fever and other
complaints not exceeding 14 days. Patients who did
not have gastroenteritis prior to hospital admission
and developed a gastroenteritis clinic due to different
reasons, three days after admission to the hospital, were
accepted as nasocomial infections.

Complete blood count, levels of serum electrolytes,
glucose, urea, liver function tests, stool tests of patients
were reviewed. The complete blood count analyses were
performed in Coulter analyzer Sysmex XN-1000, Sysmex
Corporation, Kobe, Japan in the central laboratory of our
institution. The white blood cell (KuL), neutrophil (K/uL)
count, lymphocyte (K/uL) count, platelet (K/uL) countand
MPV (fL), PDW (fL) and PCT (ug / L) values were obtained
from the hemogram results. Neutrophil -lymphocyte
ratio (NLR) was calculated as the ratio of the neutrophils
and lymphocytes both obtained from blood sample at
admission. PLR was calculated by dividing platelet count
by lymphocyte count.

Collection of Samples: Stool specimens were taken with
sterile, screw cap sample collection containers, from the
patients included in the study. Immediately after the
stool samples were taken, they were examined in terms of
viral gastroenteritis factors in our hospital microbiology
laboratory.

Identification of Viral Factors: Adeno/Rota combi test kit
(immunochromatography assay kits Rapid Testa ROTA-
ADENOQ®, China), a solid phase immunochromatographic
test, was used to investigate the gastroenteritis-factor
rotavirus in all samples. Sensitivity and specificity for
rotavirus were 97.3% and 98.3%, respectively.
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Ethics committee approval of the study was taken from
the ethics committee of Selcuk University.

Statistical Analysis

Statistical methods of descriptive data were shown
with meanzxstandard deviation. Kolmogorow-Smirnov
and Shapiro-Wilk normality tests were performed to
determine whether the data were corresponding to
normal distributions. Parametric data were analyzed
using Student’s t-test, nonparametric data were
performed with chi-square test, Mann-Whitney U test.
The Kruskal-Wallis test was used to compare the groups.
Level of significance was assessed at p <0.05. Spearman
correlation test was applied for correlation analysis. The
data obtained in the study were analyzed using SPSS
15.0 (SPSS Inc, Chicago, Illinois, United States of America)
package computer program(software) for statistical
analysis.

RESULTS

In the study period, the total number of patients
hospitalized for various reasons was 3985, while 5.26%
of these cases were due to rotavirus gastroenteritis.
Of the patients, 116 (55.2%) were male and 94 (44.8%)
were female. Mean age of our patients was 39.09+17.64
months. A total of 160 healthy children (102 males
(63.8%), 58 females (36.2%), mean age 39.91+16.86
months) appeal to pediatric outpatient clinics for routine
control and screening, were included in the control
group. The demographic characteristics of our patients
are summarized in Table 1. There was no statistically
significant difference between genders in terms of
mean ages (p:0.771). When we distribute the patients
according to age groups; there were 38 patients (18.1%)
between 0-24 months, 145 patients (69.0%) between 24-
60 months and 27 patients (12.9%) over 60 months.

Table 1. Demographic characteristics of the patients

participating in the study

Patient Group Control Group

N (%) N (%) P

Gender

Female 94 (44.8%) 58 (36.3%) 0.980

Male 116 (55.2%) 102 (63.8%) ’
Age Groups

0-24 month 38 (18.1%) 24 (15.0%)

24-60 month 145 (69.0%) 116 (72.5%) 0711

>60 month 27 (12.9%) 20 (12.5%) ’
Season

Winter 77 (%36.7)

Spring 100 (%47.6)

Summer 22 (10.5%)

Autumn 11 (5.2%)
Symptom

Vomiting 188 (89.5%)

Fever 62 (29.5%)

Abdominal pain 55 (26.2%)

According to frequency of complaints at the admission,
all of our patients had diarrhea (100%), 188 (89.5%)
patients had vomiting, 55 (26.2%) patients had
abdominal pain and 62 (29.5%) patients had fever.
There was no statistically significant difference in terms
of symptoms between the age groups (p>0.05). Mean
length of hospitalization of patients was 3.75+2.03 days.
There was no statistically significant difference between
the males and females in terms of hospitalization time
(p:0.906). The hospitalization times in the 0-24 month,
25-60 month, and >60 month age groups were 3.89+2.05
days, 3.7942.04 days, and 3.33+2.00 days, respectively.
There was no statistically significant difference between
age groups in terms of hospitalization times (p:0.392).

During hospitalization, 39 (18.57%) patients had severe
dehydration and 128 (60.95%) patients had moderate
dehydration. Hypernatremia (sodium>145 mEq/L)
was detected in 2 patients (0.95%) and hyponatremia
(sodium <132 mmol/L) in 20 patients (9.52%). 12 (5.71%)
patients had prerenal insufficiency (urea >42 mg/dL).
AST elevation and ALT elevation were Tdetected in
141 (67.14%) and 28 (13.31%) patients with rotavirus-
induced gastroenteritis, respectively. Convulsions due to
rotavirus were detected in 4 patients. Neutropenia was
detected in 11 (5.23%) patient.

The laboratory results of our patients are shown in
Table 2. WBC, urea level, creatinine level, AST, ALT, MPV,
NLR and PLR levels of study patients were found to be
statistically higher than control group. Neutrophil counts,
Na, K levels of the patients were statistically lower than
control group. The comparison of laboratory findings
according to age groups is shown in Table 3. There was
no statistically significant difference between age groups
in terms of platelet count and lymphocyte count.

Table 2. Comparison of laboratory results of gastroenteritis
patients and control group

Patient Group  Control Group

Mean+SD Mean+SD i
WBC (K/uL) 10.22+3.89 9.18+2.11 0.001
Hemoglobin (gr/dL) 12.63+1.25 12.72+12.72 0.311
Hemotocrit (%) 38.27+3.05 38.18+3.02 0.571
MCV (fL) 74.28+4.77 75.82+4.93 0.251
MPV* (fL) 9.54+0.79 9.19+0.67 0.001
Platelet (K/uL) 377.60+126.07 371.55+81.57 0.577
Neutrophil (K/uL) 5.29+3.35 3.55+1.47 0.001
Lymphocyte (K/ul) 3.81+2.67 4.19+1.16 0.510
Urea (mg/dL) 24.15+12.30 22.13+6.01 0.025
Creatinine (mg/dL) 0.46+0.10 0.44+0.11 0.029
Na (mEg/L) 135.46+3.42 137.63+£2.33 0.001
K (mEg/L) 4.22+0,50 4.33%+0.37 0.023
Calcium (mg/dL) 9.82+0.54 9.92+0.42 0.211
AST (U/L) 47.62+18.68 28.80+9.86 0.001
ALT (U/L) 27.51+£19.45 15.98+6.34 0.001
NLR** 2.41+2.79 0.92+0.50 0.001
PLR¥*** 143.58+98.27 95.45+35.54 0.001

*MPV: Mean platelet volume, **NLR: Neutrophil/lymphocyte ratio, ***PLR: Platelet/
lymphocyte ratio
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Table 3. Comparison of laboratory findings according to
age groups

0-24month  25-60 month  >60 month P
WBC 11.60+3.83 10.02+£3.96 9.35+3.19 0.320
Hemoglobin  11.69+1.43 12.02+1.11 13.30+£1.01 0.001
Hemotocrit 34.74+3.37 36.15+2.60 39.12+£3.07 0.001
MCV 74.63+£5.42 72.51+£4.62 75.53£3.44 0.001
MPV 9.70+0.74 9.48+0.80 9.65+0.83  0.193
Platelet 442.50£110.39 370.14%+132.88 326.37+58.62 0.001
Neutrophil 4.94+3.23 5.21+3.40 6.49+3.05 0.142
Lymphocyte  5.45+2.78 3.71+2.60 1.89+0.99  0.001
NLR 1.41+1.52 2.28+2.72 4.64+3.41 0.001
PLR 110.53+£75.95 139.46+97.66 214.59+98.31 0.001

There was no statistically significant difference between
groups in terms of WBC, MPV and neutrophil counts.
However, there was a statistically significant difference
between the three groups in terms of platelet count,
lymphocyte count, NLR and PLR levels.

Also, a statistically significant correlation was found in
patient group, when the correlation test was performed
in terms of PLR and NLR (p:0.001, r:0.741). Correlation
relationship between NLR and PLR is shown in Graph
1. There was also a statistically significant difference
between MPV and PLR when correlated (p:0.021, r:0.120).
No statistically significant difference was found according
to the correlation test between NLR, PLR and MPV values
in terms of patients’ length of hospitalization.
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Graph 1. Correlation relationship between NLR and PLR

DISCUSSION

Rotaviruses are the most common cause of viral
gastroenteritis among infants and children. Unlike other
infectious agents that cause gastroenteritis, rotavirus
occurs with similar frequency in both developed and
developing countries regardless of the hygiene conditions
and socioeconomic statuses (10). In other words, Rotavirus
gastroenteritis leads to morbidity and economic loss in
developed countries whereas, mortality in developing
countries where the treatment options are inadequate (11).

As the acute viral gastroenteritis is very common in
children, the prognosis and complications of the disease
can not be foreseen and urgent treatment is required,
the use of various markers has come into use in order
to prevent unnecessary use of drugs. We considered it
appropriate to compare rotavirus gastroenteritis with
MPV, NLR, PLR.

Cytokines can play an important role in triggering
immunological and inflammatory reactions in rotavirus
infection. High IL-6, IL-10, IFN-y, IFN-a and TNF-a levels
have been reported in clinical trials in children with
rotavirus infection (12). Sugata et al. reported6 that
IL-8 had a significant positive correlation with rotavirus
antigen levels, whereas IL-10 had a significant negative
correlation. TNF-(3, also known as lymphotoxin-a, which
is released by Th1 helper cells and CD8 cytotoxic T cells,
may stimulate macrophage activation and circulation
at the infected sites by enhancing the cytotoxic T cell
response. TNF- shares receptors with TNF-a and has
overlapping effects on peripheral lymphoid tissues and
the immune response.

Recently, NLR and PLR values have been associated
with systemic inflammatory response in malignancies,
diabetes mellitus, coronary artery disease, inflammatory
rheumatic diseases (13,14). In systemic inflammation,
circulating lymphocyte counts decrease, neutrophilia
and thrombocytosis occur. Neutrophilia occurs by
stimulation of stem cells via apoptosis delay, neuthrophil
demargination and growth factors. Increased
number of neutrophils, at higher NLR levels, resulted
in increased inflammation and, lower lymphocyte
counts were associated with general health disorder,
increased cortisol levels due to physiological stress,
and increased apoptosis (15). Neutrophils activated
by tissue destruction; release some enzymes such as
myeloperoxidase, acid phosphatase, and elastase.
During the inflammatory response, changes in the
proportion of circulating leukocytes occur. Neutrophiliais
accompanied by relative lymphopenia. NLR is suggested
as a simple marker of inflammatory response (16).

Neutrophils play a major role in host response to acute
and chronic infections (17). In recent studies, NLR has
been reported as a potential factor of inflammation in
many cardiac and non-cardiac diseases (18). Neutrophils
play a critical role in immune response of host defense
against inflammation. It has also been reported that NLR
is used in the assessment of inflammatory response in
many cardiac, inflammatory, tumoral and autoimmune
diseases as well as a potential predictor of the prognosis
for these diseases (19). In a study conducted by Baglam
et al. (20), NLR ratio was significantly higher in patients
diagnosed with deep neck infection secondary to acute
bacterial tonsillitis compared with patients diagnosed
with acute bacterial tonsillitis who did not develop deep
neck infection.
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In the literature, there aren't any studies regarding NLR
and PLR in patients with rotavirus gastroenteritis. In our
study, we found that there is a statistically significant
difference in NLR and PLR, between patients with
rotavirus gastroenteritis and control group. There was no
correlation between hospitalization time of patients and
parameters of NLR and PLR. Therefore, we think that it
may be instructive for patients with rotavirus associated
gastroenteritis.

Platelets are closely related to homeostasis,
inflammation, immunity, tissue regeneration and other
physiological and pathological processes (21). Platelets
play an important role in the pathogenesis of local and
systemic inflammation. Thrombotic and inflammatory
agents released from platelets can trigger disease-
specific complications (22). Increase in platelet count
is an expected situation in active inflammation. MPV is
an indication of platelet function and activation; larger
platelets are more active. It has long been known that
MPV is an inflammatory marker. MPV gives information
about platelet size and activity and is used as a measure
of platelet dysfunction. Larger thrombocytes are
thought to be more active and tend to be aggregated,
thus leading to endothelial dysfunction. MPV has long
been recognized as an inflammatory marker and has
previously been shown to be effective in the treatment
of diseases such as familial mediterranean fever, fatty
liver disease and atherosclerosis, kidney diseases,
inflammatory bowel disease, liver disease and amebiasis
(23-28).

MPV pretends to be a negative or positive acute phase
reactantin differentinflammatory conditions depending on
the severity of systemic inflammation29. It is hypothesized
that MPV may increase in low grade inflammation due to
the presence of large circulating platelets and that MPV may
decrease in more severe inflammation due to consumption
of these large platelets at the vascular segments in the
inflammatory region (29,30). Decreases in MPV levels have
been seen particularly in inflammatory gastrointestinal
diseases such as inflammatory bowel disease, acute
appendicitis, acute gastroenteritis and intestinal
tuberculosis (26,30-32). Although the pathogenesis of
this reduction in MPV in intestinal inflammation is not
fully explained, it seems reasonable to explain this by
the entrapment of large active platelets in the vascular
segments of the inflamed intestine.

This study demonstrated that MPV levels in children with
rotavirus gastroenteritis were significantly higher than
the healthy control group. There are only three studies
in the literature investigating MPV levels in patients
with acute gastroenteritis (28,30,33). Mete et al. showed
that MPV levels were lower in children with rotavirus
gastroenteritis than healthy children of the same age
(30). In another study, Matowicka-Karna et al. found
similar results in patients infected with entamoeba

histolytica (28). However, Celik et al. found that the MPV
level was higher than the control group in their study
with 76 participants (33). We also found that the MPV
level was higher in children with rotavirus gastroenteritis
than the healthy control group, in our study, similar to
the study of Celik et al. This difference between studies
may be due to different levels of disease severity in
these studies. We think that the severity of the illness
has increased in our study population because of the
moderate to severe dehydrated patients admitted to our
hospital. This contrary relationship may also be due to the
consumption of large platelets in the inflammation site,
impairment of thrombopoiesis or increased destruction
of circulating platelets (29).

In this study, MPV levels in the patient group were
negatively correlated with platelet counts. Although both
platelet counts and MPV levels are accepted as acute
phase reactants, this inverse relationship is frequently
described in some pathologic conditions and reflects
an effort to maintain homeostasis by maintaining stable
platelet mass (23,24,30). This inverse relationship may be
due to large platelet consumption in severe inflammatory
conditions, failure in thrombopoiesis or swelling of
circulating platelets in an environment with rich active
ingredients (29). Prospective studies are needed to clarify
the clinical significance of conflicting results.

There are some limitations in our study. Since this
study was retrospective, we could not observe the
changes in parameters and post-disease changes. We
did not measure cytokine levels. To obtain clearer data,
prospective studies are needed to show the changes in
the levels of hematologic parameters before and after
treatment.

CONCLUSION

We found that MPV, NLR and PLR values are statistically
significantly higher in patients with rotavirus associated
gastroenteritis than healthy controls. We think that
MPV, NLR and PLR parameters will be a guide to
understand the systemic involvement of patients with
rotavirus gastroenteritis, and to predict the course and
complications of the disease. However, we think that
there is a need for prospective studies involving more
patients in this regard.
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CASE REPORT
OLGU SUNUMU

Kiint Bisiklet Travmasi ile Gelisen Intraabdominal Apse ve Akut
Apandisit Birlikteligi:Nadir Rastlanan Bir Durum

Coexistence of Intraabdominal Abscess and Acute Appendicitis Due To Blunt

Bicycle Trauma: A Rare Condition

Mehmet Uysal’,

Gokhan Varli?, ©Yildiray Kurucay'

'Department of Pediatric Surgery, Karaman Training and Research Hospital, Karaman, Turkey
’Department of Pathology, Karaman Training and Research Hospital, Karaman, Turkey
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ABSTRACT |

Travmalarin %90in1 olusturan kiint travmalar arasinda
Onemsiz gibi goriinen; ancak kiiciik perine kesiklerinden
solid organ hasarina kadar degisen yaralanmalar
bisiklet
yapilan bir arastirmaya goére motorlu araclarla ilgili

olusturabilen yaralanmalari  Amerika'da
yaralanmalardan sonra ikinci sirada geliyor. Organizmada

defans mekanizmalarinin = bozuldugu durumlarda
bakteriyel translokasyon meydana gelebilir. Travmali
ya da agir hastalarda bakteri ya da endotoksin, barsak
mukoza engelini asarak dokulara ya da sistemik dolasima
gecebilirler. Karin icindeki apseler karin boslugu veya
karin icindeki bir organ bir sekilde tehlikeye girdiginde
ve bakteriler girebildiginde gelisebilir. Akut apandisit
yaygin karsilasilan ve acil cerrahi gerektiren akut
batin tablosudur. Apendikste inflamasyon, gangrenoz
degisiklikler ve perforasyon icin apendiks limeninin
obstriksiyonunun gerekli olduguna inanilmaktadir.
Burada nadir gorilen, bisiklet gidonuna bagh kint
travmasi olan 11 yasindaki bir erkek cocuk hastada
bakteri translokasyonuna bagh oldugu disindlen karin
duvarini da icine alan intraabdominal apse ve akut

apandisit birlikteligini sunmak istedik.

Anahtar Kelimeler: Karin duvari apsesi, kiint travma,
bakteriyel translokasyon, apandisit

Among the blunt traumas that constitute 90% of the
traumas, which seems insignificant; however, bicycle
injuries, which can cause injuries ranging from small
perineal cuts to solid organ damage, come second after
motor vehicle injuries, according to a study in the United
States. Bacterial translocation may occur in cases where
defense mechanisms are impaired in the organism. In
traumatic or severe patients, bacteria or endotoxins can
cross the intestinal mucosa barrier and enter tissues or
systemic circulation. Abscesses in the abdomen can
develop when the abdominal cavity or an organ in the
abdomen is somehow compromised and bacteria can
enter. Acute appendicitis is a common acute abdomen that
requires urgent surgery. Itis believed that obstruction of the
appendix lumen is necessary for inflammation, gangrenous
changes, and perforation in the appendix. Here, we wanted
to present a rare combination of intraabdominal abscess
and acute appendicitis, including the abdominal wall,
which is believed to be due to bacterial translocation in
an 11-year-old boy with blunt trauma due to a bicycle
handlebar.

Keywords: Abdominal wall abscess, blunt trauma, bacterial
translocation, appendicitis.
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Travmaya sekonder olusan intrabdominal apseli bir gocuk
hastada rastlantisal olarak akut apandisit birlikteligi

GiRi$

Bisiklet cocuklar arasinda oyun ve gezinti icin kullanilan
motorsuz bir tasit aracidir. Ozellikle iki tekerlekli
bisikletlerde temel kullanim &gesi denge oldugu
icin bisiklet ile olusan travmalarda ¢ogunlukla etken
bisikletten veya bisiklet ile olan diismelerdir. Diisme
sonucubisikletgidonununbatmasinabaglitravmalarveya
genel viicut travmalari olusabilir. Amerika'da yapilan bir
arastirmaya gore motorlu araglarla ilgili yaralanmalardan
sonra bisiklet yaralanmalari ikinci sirada geliyor.
istatistiklere gére Amerika'da yilda bisiklet travmalarina
bagl 1.300 6lim gorilmektedir ve bu 6lenlerin %50'si
cocuk yaslarindadir (1-3). Barsak limeninde kolonize
olan endojen mikroorganizma ve endotoksin gibi
drtinlerin anatomik olarak saglam intestinal bariyeri asip
mezenterik lenf nodlar (MLN), karaciger, dalak ve kan
gibi ekstraintestinal bolgelerde ¢ogalmalari bakteriyel
translokasyon olarak tanimlanmaktadir. (4). Karin igi
apse, periton boslugu icinde sinirli veya genellestirilmis
olabilir. Lokalize irin koleksiyonlari, adezyonlar, omentum
veya diger bitisik ic organlari icerebilen bir bariyere sahip
olabilir. Hemen hemen tim durumlarda, abdominal
apseler, gastrointestinal sistem kanalindan hem aerobik
hem de anaerobik organizmalarin polimikrobiyal bir
koleksiyonunu icerir. Bakteriler genellikle, bir apse
boslugu olarak genislemeye devam eden hipertonik bir
ortamla sonuclanan bir enflamatuar reaksiyona neden
olur. Tedavi edilmezse abdominal bir apse septik soka
neden olabilir (5,6).

OLGU

Bir haftadir devam eden karin agrisi ve kusma
sikayetleri olan onbir yasinda erkek hasta Cocuk Cerrahi
Poliklinigi'mize basvurdu. Oykisiinde bir hafta dnce
bisikletten diisme sonrasi sikayetleri baslayan hastanin
0zgecmis ve soyge¢misinde herhangi bir 6zellik yoktu.
Fizik muayenesinde karinda sag, sol alt kadranlarda
hassasiyeti ve sol alt kadranda bisiklet gidonuna bagh
olabilecegi dusunilen karin cildinde yaklasik 2 cm
caph ylzeyel siyrik ve cit alti dairesel ekimoz mevcuttu.
Hastanin  karin cildindeki bu bulgunun ameliyat
oncesi bisiklet gidonuna bagl kiint travma olabilecegi
distinildu. Hastanin, tam kan sayiminda hemoglobin
ve hematokrit dizeylerinde (sirasiyla 9,1 g/dL, %27)
diisiikliik, beyaz kiire 15.470/mm?® ; biyokimyasinda ise
c-reaktif protein (Crp) 192,3 mg/dl saptandi. Bébrek
fonksiyon testleri, elektrolitleri, karaciger enzimleri,
protrombin zamani, aktive parsiyel tromboplastin
zamani normaldi. Hastanin kontrasth batin tomografisi;
batin sol alt kadranda 58.14x32.71 mm aksiyel genislige
sahip icerisinde hava lokulasyonlari bulunan lobile
kontiirli  koleksiyon izlenmis olup 6n planda apse
lehine dislintilmus, pelvik diizeyde daha belirgin olmak
Uzere batin tim kadranlardaki barsak anslarinda duvar
kalinlasmasi olarak degerlendirilmistir (Sekil 1).

| = o — R
Sekil 1. Hastanin kontrasth batin tomografisi; batin sol alt kadranda
58.14x32.71 mm aksiyel genislige sahip icerisinde hava lokiilasyonlari
bulunan lobdle kontrli koleksiyon izlenmistir

Hasta genel anestezi altinda ameliyata alindi. Karin
duvari sol alt kadranda 58.14x32.71 mm boyutlarinda
apse loju tespit edildi. Bu apse lojunun duvarlarini ise
sigmoid kolon, jejunoileal segment, ve karin 6n duvari
olusturuyordu. Apse kiint diseksiyon ile direne edildi
ve apse lojundaki dokulardan cerrahi biyopsi derin
yapildi. Herhangi bir mide barsak perforasyon odagi
tespit edilmedi. Apse lojunun bir hafta dnceki bisikletten
diisme sonrasi gidonuna bagli kiint karin travma sonrasi
cilt butinligunin bozulmasina bagh gelisebilecegi
distinlildu. Ayni seansta apendiks limeninde fekalitinde
oldugu akut apandisit tespit edilerek apendektomi
yapildiileocekal valvden Treitz ligamanina kadar yapilan
eksplorasyonda baska bir patoloji tespit edilmedi. Batina
bir adet hemowak diren konuldu. Hasta ameliyat sonrasi
Gclincl gin beslenip besinci glin hemowak diren cekilip
Onerilerle taburcu edildi. Hastanin patoloji biyopsi
sonucu karin duvari yumusak doku,eksizyon; siddetli
aktif kronik iltihabi reaksiyon,dev hiicre reaksiyonu ve
akut apandisit olarak raporlandi (Sekil 2a, 2b).

Sekil 2a. Siddetli kronik iltihabi reaksiyon ve dev hiicre reaksiyonu.
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Sekil 2b. Akut apandisit, solda apendiks mukozasi, sagda seroza ve
polimorf nlveli I6kositler.

TARTISMA

Cocukluk caginda travma onemli bir mortalite ve
morbidite nedenidir. .Degisik calismalarda bildirilen
olim oranlari ortalama olarak dogumsal anomalilerde
%30, ani bebek ollimleri %19 ve malignitelerden
%2'iken travmada %49'dur. Cocuklarda gorilen
travmalarin %90-91'inde etken kiint travmalar, %9-
10’'unda ise, penetran travmalardir .Travmaya yol acan
trafik kazalar icinde dogal olarak en buyik grubu
motorlu ara¢ kazalari olusturmaktadir. Ancak, gerek
trafik kazalari icinde, gerekse kiint travmalara yol acan
etkenler arasinda kucik bir grubu olustursa da bisiklet
kazalari dnemli bir mortalite ve morbidite nedenidir.
Bisikletten diisme, bisikletin carpmasi veya bisiklet ile
herhangibir yere carpmanin yanisira bisikletin hareketli
bolimlerine takilmalar sonucunda ylizeyel siyrik ve
kesilerden karin duvari zedelenmeleri, kafa travmasi,
akciger veya karin i¢i solid organ yaralanmalari ve
karindaki i¢ci bos organlarin perforasyonlarina kadar
giden degisik patolojiler goriilebilir (7-9).

Cocuklarda, tim kiint travmalarda oldugu gibi bisiklet
travmalarinda da kafa travmalarindan sonra ikinci
siklikta karin travmalari gordlir. Bizim hastamizda
kafa travmasina ait bir fizik muayene bulgusu yoktu.
Bisikletten diisme ile olusan kint travmalarda
genellikle gidon yaralanmalari olusur ve gidonun
karin duvarinda carptigi bolgeye gore pankreas,
duodenum, dalak ve/veya karaciger ya da bagirsaklar
etkilenebilir (9,10). Yayinlarda yaklasik 25 olguda,
bisiklet gidonunun karna batmasi sonucu olusan
karin duvari fitiklari da bildirilmistir (11,12). Bisiklet ve
motorsiklet kazalarindan etkilenen ¢ocuklarin %5’inin
okul dncesi cocuklar (5 yas alt1), %95'inin ise, 5-14 yas

arasi cocuklar oldugu ve genellikle erkek cocuklarin
etkilendigi degisik yayinlarda vurgulanmistir (10,13).
Bizim hastamiz vakalarin en cok goérildigiu grupta
olup 11 yasindaydi.

Oral beslenme soltsyonlarininin 6zellikle lifli besinlerin
barsaklarda patojen proliferasyonu 6nledigi ve
bakteriyel translokasyonu azalttigi bilinmektedir
(14,15).

Sedman ve arkadaslarinin (16) insanlarda bakteriyel
translokasyon sikhgini ve translokasyona yatkinhgi
arttiran faktorleri tespit etmek amaciyla yaptiklari
bir calismada, genel cerrahi hastalarinda bakteriyel
translokasyon sikhdginin %10.3 oldugunu ve en sik
distal intestinal obstriksiyon inflamatuar barsak
hastaliklarinda riskin arttigi, hem aerop hem de
anaeroplarin  transloke olabilecegi bildirilmistir.
Bakteriyel translokasyon 3 ana mekanizma ile meydana
gelmektedir.

1.Barsaktaki bakterilerin asiri cogalmasi
2.Konakgl bagisiklik sisteminin yetersizligi
3.Mukozal butinligin bozulmasi

Travmali ya da agir hastalarda bakteri yada endotoksin,
barsak mukoza engelini asarak dokulara yada sistemik
dolasima gecebilirler. Deitch ve arkadaslar (17),
farelerin periton bosluguna tek doz endotoksin
verdikten 24 saat sonra periton, MLN, dalak, karaciger
ve kanda transloke olmus endoien bakteri icin
kiltar almislardir.  Endotoksinin, MLN'na bakteri
translokasyonunu doza badimh olarak arttirdig,
dalak ve karaciger kulturlerinin negatif bulundugu
bildirilmistir. Endotoksin verilmis farelerin mide-barsak
dokusu histolojik olarak incelendiginde mukozal
bariyerde fiziksel bir bozulma tespit edilmistir.ileal
ve c¢ekal lamina proprianin 6demli oldugu, villus
uclarinda oldugu gibi bazi alanlarda epitelin lamina
propriadan ayrildigi gozlenmistir. Duodenal, jejunal ve
kolonik mukoza normal bulunmus bu nedenle ileal ve
¢cekal mukozal engelin bozulmasi, endotoksine bagl
translokasyonun nedeni olarak gosterilmistir.

Karin apsesi, bir enfeksiyondan veya bulasici olmayan
bir kaynaktan olabilen hicresel enkaz, enzim ve
sivilastirllmis  kalintilarin - bir  koleksiyonudur. Karin
ici apse, genellikle hastaya ciddi bir seyler oldugunu
gosterir. Bir apse, karnin hemen hemen her yerinde
gelisebilir, ancak genellikle periton boslugunun
bir kismiyla sinirhdir. Cogu durumda, omentum,
ic organlar veya mezenter, intraabdominal apseyi
duvarla kapatabilir. Abdominal apse oldukga yaygindir
ve ciddi bir durumdur. Karin apsesinde yer alan en
yaygin organizmalar, gastrointestinal sistemden
kaynaklanan aerobik ve anaerobik bakteri karisimini
icerir. intraabdominal apsenin nedenleri arasinda mide
Ulseri delinmesi, perfore apandisit, divertikilit, iskemik
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A,

Travmaya sekonder olusan intrabdominal apseli bir gocuk
hastada rastlantisal olarak akut apandisit birlikteligi

bagirsak hastaligi, pankreas nekrozu veya gangrendz
kolesistit bulunur. Diger yaygin nedenler arasinda
penetran abdominal travma, cerrahitravma, anastomoz
kacaklari, volvulus, intususepsiyon veya kolesistektomi
sirasinda gozden ka¢mis bir safra tasi bulunur. Daha
seyrek olarak steril apse, bir ilacin enjeksiyonundan
kaynaklanabilir(18).Bizim hastamizdakiintraabdominal
karin duvarini da icine alan apsenin sebebi; bir hafta
onceki kiint bisiklet gidonu travma hikayesi, anemi ve
enfeksiyon bulgularinin da olmasi bagisiklik sisteminin
zayiflamasina bagh olarak bakteriyel translokasyon
olabilir. Hastanin akut apandisit birlikteligi tamamiyla
tesadufidir.

Dz karin rontgenleri, karin ici apseyi tanimlamak igin
hassas degildir ve bu nedenle bir kontrasth tim batin
bilgisayarli tomografisi (BT) taramasi gereklidir ve karin
ici apseyi dislamak icin en kesin test olarak kabul edilir. Bir
kontrastli tim batin BT taramasi, bagirsak kalinlasmasi,
parmak izi ve ileusun yerini, boyutunu ve varhgini
ortaya cikarabilir. Apse lokalize ise, apseyi bosaltmak
icin BT kilavuzlugunda aspirasyon yapilabilir. BT
taramasi genel anestezi ve yara komplikasyonlarindan
kacinma avantajina sahiptir. Ayrica karin boslugunun
diger kisimlarinin kirlenmesini de 6nler. Bazi hastalarda
ultrason, abdominal apseyi tanimlamaya yardimci
olabilir. Glinimizde apselerin tespiti icin nukleer
taramalar nadiren kullaniimaktadir, ¢linku teknik zaman
alicdir ve yiiksek oranda yanlis pozitiflere sahiptir (19,20).
Bizim hastamizda ameliyat dncesinde ¢ekilen kontrasth
tim batin BT ameliyat 6ncesinde intraabdominal apseyi
bize tam olarak tanimlanmasina yardimci olmustur.

Genis spektrumlu antibiyotikler ve hidrasyon hastanin
klinik takibinde c¢ok ©nemlidir. Nazogastrik tip,
bagirsagin gevsemesine ve kusmanin azaltilmasina
yardimci olabilir (21,22).

Abdominal apse sonrasi  sonuglar  hastanin
morbiditesine, nedenine, kontaminasyonun derecesine
ve yasina baghdir. Birden fazla organ tutuldugunda ve
hasta septik oldugunda, sonuclar kotidir. Bununla
birlikte, bir apendiks veya sigmoid divertikilitten
kaynaklanan lokalize apseler icin sonuclar iyidir. Bu
hastalarin ~ ¢cogu, uzun vadeli sagkalimlarini
etkileyen onemli komorbiditeye sahiptir. Mortaliteyi
iyilestirmenin anahtari, hizli teshis, yakin izleme ve
erken tedavi ile meslekler arasi bir yaklasimdir (23).

SONUC

Akut batin 6n tanisi ile ameliyata alinan hastadaki
intrabdominal karin duvarini da icine alan sol alt
kadrandaki apsenin bisikletten diisme sonrasi kiint
travma hikayesinin oldugu ama karin duvarini da igine
alan intraabdominal apsenin bakteriyel translokasyona
bagli oldugunu ve akut apandisitin bundan tamamen
bagimsiz ve tesadifi oldugunu diisiinmekteyiz.

ETiK BEYANLAR

Aydinlatilmis Onam: Bu calismaya katilan hasta(lar)dan
yazilionam alinmistir.

Hakem Degerlendirme Siireci: Harici cift kor hakem
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Cikar CatismasiDurumu:Yazarlarbu calismadaherhangi
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Finansal Destek: Yazarlar bu calismada finansal destek
almadiklarini beyan etmislerdir.

Yazar Katkilari: Yazarlarin timu; makalenin tasarimina,
yurutilmesine, analizine katildigini ve son siriimini
onayladiklarini beyan etmislerdir.
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Renovascular Hypertension Due to Bilateral Renal Artery
Stenosis: A Case Report of A 4-Month-Old Infant

Bilateral Renal Arter Darligina Bagh Renovaskuler Hipertansiyon: 4 Aylik Bir

Bebegin Olgu Sunumu
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| ABSTRACT |

Oz

Renovascular hypertension is one of the most common causes
of secondary hypertension. Renovascular hypertension causes
5-10% of childhood hypertension. Renal artery stenosis is the
most important cause of renovascular hypertension. Patients
with renovascular hypertension may be asymptomatic or
present with many symptoms such as headache, vomiting,
convulsion, heart disease, and sudden death. In renovascular
hypertension, surgical treatment may be required in severe high
blood pressure that does not respond to medical treatment. In
this study, we present a four-month-old infant who developed
renovascular hypertension due to bilateral renal artery stenosis,
which was controlled by angiotensin Il receptor blockers.

Keywords: Angiotensin |l receptor blockers, renal artery
stenosis, renovascular hypertension, treatment

Renovaskuler hipertansiyon, sekonder hipertansiyonun en yaygin
nedenlerinden biridir. Renovaskdler hipertansiyon, cocukluk ¢cag
hipertansiyonunun% 5-10'una neden olur. Renal arter darlig,
renovaskdler hipertansiyonun en énemli nedenidir. Renovaskdler
hipertansiyonu olan hastalar asemptomatik olabilir veya bas
agnisi, kusma, konvdilsiyon, kalp hastaligi ve ani 6lim gibi bircok
semptomla basvurabilirler. Renovaskdler hipertansiyonda medikal
tedaviye cevap vermeyen siddetli ylksek tansiyonda cerrahi
tedavi gerekebilir. Bu calismada anjiyotensin Il reseptor blokerleri
ile kontrol edilen bilateral renal arter stenozuna bagli renovaskuler
hipertansiyon gelisen dort aylik bir bebegi sunuyoruz.

Anahtar Kelimeler: Anjiyotensin Il reseptor blokerleri, renal arter
stenozu, renovaskuler hipertansiyon, tedavi

INTRODUCTION

Renovascular hypertension is one of the most common
causes of secondary hypertension (1). Renovascular
hypertension causes 5%-10% of childhood hypertension,
and renal artery stenosis is the most important cause of
renovascular hypertension. The most common causes of
renal artery stenosis are fibromuscular dysplasia (FMD),
the middle aortic syndrome (MAS), Takayasu'’s arteritis in
Asian countries, neurofibromatosis type 1 (NF1), Williams
syndrome, tuberous sclerosis, and other vasculitis (2).

Patients with renovascular hypertension may be
asymptomatic or may present with symptoms such
as headache, vomiting, convulsion, heart disease,
and sudden death (3,4). Renal artery stenosis can be

detected using various imagining modalities such as
angiography, Doppler ultrasonography (USG), computed
tomography angiography (CTA), and magnetic
resonance angiography (MRA) (5).

In renovascular hypertension, surgical treatment may
be required in severe high blood pressure that does
not respond to medical treatment. So, far, however,
the existing literature has reported a small number of
cases who have bilateral lesions at a young age and
need surgical intervention (6). In this study, we present
a 4-month-old infant who developed renovascular
hypertension due to bilateral renal artery stenosis, which
was controlled by medical treatment.

Corresponding Author: Vildan Giingorer

Address: Selcuk University School of Medicine Department of
Pediatrics, Division of Pediatric Rheumatology, Konya, Turkey
E-mail: vildan_61183@hotmail.com

Bagvuru Tarihi/Received: 15.12.2020
Kabul Tarihi/Accepted: 10.01.2021



https://orcid.org/0000-0002-9838-2603
https://orcid.org/0000-0001-7672-8100
https://orcid.org/0000-0002-1607-7569
https://orcid.org/0000-0003-3213-8576
https://orcid.org/0000-0001-5632-8273
https://www.doi.org/10.16899/jcm.840729

GUlngorer et al.

Renovascular Hypertension
Due To Bilateral Renal Artery Stenosis

CASE REPORT

A male patient aged 4 months and 23 days was admitted
to the pediatric emergency department with fever,
vomiting, and sleepiness. Fever was 37,4 centigrade
degrees and blood pressure was measured 100/50
mmHg at admission. His capillary refill time was long.
Other physical examinations were normal. Complete
blood count and renal function tests (blood urea 30
mg/dl, serum creatinine 0.52 mg/dl) were within normal
ranges. Hyponatremia (130 mEg/L), hypochloremia
(94 mEq/l) were detected. Other biochemical analyzes
and acute phase reactans were normal. Urinalysis
indicated Ph of 6, density:1035 and +3 proteins.
There was no bacterial growth in the patient's urine
culture. A lumbar puncture was performed, and he
was hospitalized in the general pediatric department
with a preliminary diagnosis of meningitis or sepsis. On
admission rehydration and sodium chloride treatment
were started. While hospitalized, the patient had good
oral intake and no fever and vomiting; his discomfort
was relieved. His cerebrospinal fluid (CSF) culture
showed no abnormalities. He was given ceftriaxone
therapy for 10 days, after which he was discharged. On
the night of his discharge, the patient was admitted to
the emergency department of an external center due
to discomfort, refusal to breastfeed, vomiting, diarrhea,
and sleepiness and was referred to our emergency
department due to dehydration and hypovolemia.
On admission to our emergency department, arterial
blood pressure was 170/100 mm Hg, and his other vital
signs were normal. In his physical examination, the
patient was sleepy, there was no sign of dehydration,
and no pathology was detected in the other system
examinations. The parenteral fluid treatment initiated
in the external center was discontinued, and the patient
was given furosemide 1 mg/kg intravenous push and
hospitalized in the intensive care unit. Three doses
of nifedipine at 0.5 mg/kg/dose were initiated. The
patient’s blood pressure was around 120/80 mm Hg.
The dose of furosemide was increased to 2 mg/kg/day.
The results of biochemical analysis of blood samples
were as follows: Na: 129 mEqg/L, K: 4.2 mmol/L, Cl: 88.7
mmol/L, Ca: 10.9 mg/dl, AST: 73 U/L, ALT: 32 U/L, urea:
25 mg/dL, Cre: 0.3 mg/dL, Ck: 55 U/L, Alb: 4.26 g/dI, and
CRP:3.32 mg/L. The other results were as follows: ACTH:
18.66 pg/ml cortisol: 31.49 ug/dL, total testosterone
0.158 ug/L, DHEA-SO4: 29.35 mg/dL, FSH: 0.401 U/L,
LH: 3.56 U/L, estradiol <5 ng/L, Hb in complete blood
count (CBC): 15.6 g/dL, WBC: 9100 K/uL, PLT: 638,000
K/uL, neutrophils: 3000 K/uL, lymphocytes: 4800 K/uL,
Ph in blood gas: 7.54 —log[H], pCO2: 32 mm Hg, p0O2:
52 mm Hg, lactate: 2.4%, sO2: 91%, and HCO3: 27.8
mmol/L. The urinalysis results were as follows: pH:
6.5, density: 1025, Hb: ++ mg/dL, leukocytes: 1 HPF,
and normal urine electrolytes. Nifedipine therapy was
added to furosemide on 2 days in a week and followed

up. Echocardiography showed dilated cardiomyopathy
(DCM), first-degree mitral regurgitation (MR), and a
secundum atrial septal defect. The results of renal USG
and renal Doppler USG were considered normal. There
was no hypertensive retinopathy in fundus examination.
Aldosterone and renin tests were performed. Enalapril
(at 0.5 mg/kg dose) was added to his therapy when
his blood pressure tended to increase again. In
renovascular hypertension, enalapril therapy results in
dilatation of the efferent arteriole, thereby leading to
reduced glomerular blood flow, reduced glomerular
filtration, and deteriorating renal function. Therefore,
we thought that enalapril would lead to a diagnosis
of renovascular hypertension. Magnetic resonance
angiography (MRA) was performed. Decreased urine
output was observed, and creatinine increased to 1.82
mg/dL during follow-up. This result was consistent
with renovascular hypertension. Enalapril therapy
was discontinued. The level of creatinine decreased
to 0.44 mg/dL within 2 days of follow-up. However,
the MRA results were interpreted as normal. Because
the blood tests results showed renin >500 pg/mL and
aldosterone 5075 pg/mL, the diagnosis of renovascular
hypertension was confirmed. Because computed
tomography angiography is more reliable in the
diagnosis of renovascular diseases, CTA was performed
and was interpreted as follows: “stenotic segments were
observed which impeded the inflow of the contrast
medium in an approximately 1-cm segment from the
origin of both renal arteries from the abdominal aorta”
(Figure 1).The patient’s blood pressure increased again.
Because alpha blockers and beta blockers might be risky
dueto DCM, angiotensin Il receptor blockers (ARBs) were
initiated. No hypertension or renal function disorder
were observed during follow-up. Nifedipine and ARBs
therapy was continued. Interventional radiology was
consulted for dilatation of the stenosis. No intervention
was considered until the age of 1, by the joint decision
of the cardiovascular surgery and interventional
radiology departments because the patient was only 4
months old, the rate of complications might be high,
and his blood pressure was currently controlled by
antihypertensive medications. The patient, who was
asymptomatic, had stable blood pressure and normal
laboratory values, was discharged with Nifedipine and
ARBs therapy.

DISCUSSION

Renovascular hypertension is defined as elevated
blood pressure caused by occlusion of one or both of
the main renal arteries or its branches. Renovascular
hypertension generally caused by renal artery stenosis is
one of the most common forms of detectable secondary
hypertension (7). The most common cause of renal
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Figure 1. Computed tomography angiography MIP (maximum
intensity projection) of abdominal aorta

Red arrow: Suprarenal normal aorta

Purple arrow: infrarenal hypoplasic aorta

Yellow (Right) and Green (Left) arrows: Preocclusion images of renal artery origin

artery stenosis is FMD, but it can also be secondary to
renal tumor compression or to mechanical compression
due to massive hydronephrosis. Other causes include
MAS, perirenal hematomas, idiopathic arterial
calcification, renal myofibromatosis, Takayasu’s arteritis,
neurofibromatosis type 1 (NF1), Williams syndrome,
tuberous sclerosis, and other vasculitis (8). FMD accounts
for 60% of all renovascular hypertension cases (9). FMD is
an idiopathic, non-inflammatory arteriopathy associated
with the proliferation of medial smooth muscle cells
and fibrous tissue, which may cause arterial stenosis,
occlusion, aneurysm, and dissection. FMD is the most
common cause of hypertension in pediatric patients. The
disease involves renal arteries in most cases (70%), while
carotid arteries are frequently (65%) affected (10). There
is no difference between the genders in childhood; renal
artery stenosis is bilateral in approximately 50% of cases.
In FMD, all arterial beds (vertebral, subclavian, iliac, and
visceral arteries) may be affected (10).

MAS is characterized by segmental or long segmental
narrowing of the abdominal or distal descending
thoracic aorta. It comprises 2% of all aortic coarctations.
In this type of coarctation, proximal renal artery stenosis
is seen in 80% of cases (11). Renal artery atresia may be
accompanied by hypoplasia, dysplasia, and congenital
MAS (12).

While acute-phase reactants of patients are high in
Takayasu’s arteritis and other vasculitis, other clinical
findings are also observed. In the light of clinical,
laboratory, and imaging findings, we thought that our

patient might have FMD and MAS because the current
physical examination and laboratory findings were not
consistent with other diseases. However, we were unable
to perform a histopathological examination for the
differential diagnosis of FMD due to his young age and
low weight.

Children with renovascular hypertension may be
clinically asymptomatic or present with clinical scenarios
such as headache, nausea, vomiting, convulsion, heart
failure, and death (3,4). One of the most feared scenarios
is aneurysm rupture (10). Our patient presented with
nausea, vomiting, and an altered state of consciousness
on the first admission. The preliminary diagnosis was
viral meningitis, and hypertension was out of focus.

The pathophysiology of renovascular hypertension varies
depending on whether renal artery stenosis is unilateral
or bilateral. In case of unilateral renal artery stenosis, it
leads to reduced renal perfusion in the stenotic kidney
and increased synthesis of renin and angiotensin Il due
to the decreased sodium and chlorine concentration in
the macula densa, thereby causing the blood pressure to
increase. Sodium and water reabsorption decreases due
to normal perfusion in the other kidney; thus, patients are
normovolemic. In cases with a single kidney or bilateral
renal artery stenosis, renal perfusion decreases in the
stenotic kidney, and sodium and water reabsorption
increases; thus, patients develop hypervolemia due to
the dysfunctional mechanism of compensatory excretion
(13).

Our patient had bilateral renal artery stenosis. We initiated
angiotensin-converting enzyme (ACEls) inhibitors,
which led to dilatation of the efferent arteriole. His
renal function was impaired due to reduced glomerular
filtration caused by decreased glomerular blood flow.
This situation served as a diagnostic guide as we focused
on a preliminary diagnosis of renovascular hypertension.
ACEls are contraindicated in patients with renovascular
hypertension due to the mechanism described above.
We did not administer alpha blockers and beta blockers
for the treatment of hypertension because our patient
had DCM. We administered ARBs. In fact, ARBs may block
the aldosterone- and vasopressin-producing activity of
angiotensin Il through the AT1 receptor and by extension,
the vasoconstriction effect of angiotensin I, thereby
leading to dilatation of the efferent arteriole. Angiotensin
Il has four types of receptors; however, it mediates effects
through two main receptors. The functions of AT3 and AT4
receptors are unknown. AT2 receptors balance the effects
mediated by the AT1 (14). Therefore, we thought that
ARBs might not affect renal function because we did not
know the receptor distribution in the efferent arteriole.
Indeed, ARBs did not cause deterioration of the patient’s
renal function during follow-up. Accordingly, we can
consider the use of ARBs in renovascular hypertension as
an alternative treatment option to ACE inhibitors.
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Digital subtraction angiography (DSA) is the most reliable
method and the gold standard in the diagnosis of renal
vascular diseases, allowing the main renal arteries and all
distal branches to be visualized. However, patients should
be selected carefully for DSA because it is an invasive
method and often requires general anesthesia. To select
patients for DSA, less invasive examinations should be
performed and according the results referred to DSA (15).
At present, CT angiography is widely used in the diagnosis
of renovascular artery stenosis. In our case, stenosis was
detected not by Doppler USG and MR angiography but
by CT angiography. In fact, MR angiography is also used
widely and successfully to detect stenosis in the main renal
arteries because it does not use radiation. However, we
didn't detect stenosis by using MRA because our patient
was too young and MRA is sensitive to motion.

The treatment of renovascular hypertension is based on
amelioration of the effects of hyperreninemia. The aim of
treatment is to control blood pressure and to preventand
reverse problems caused by ischemia due to renal artery
stenosis. The severity of hypertension, the etiology of
renovascular hypertension, the extent of renal function
impairment and the presence of comorbidities that
affect patient survival are of key importance in treatment
selection (13).

There are four treatment options for renovascular
hypertension:

1) medical treatment, 2) percutaneous renal transluminal
angioplasty with/without stent implantation 3) surgical
treatment.

In consultation with the departments of interventional
radiology, cardiovascular surgery, and pediatric
nephrology, we jointly decided to perform invasive
histopathological examination and treatment under
elective conditions after the patient reaches 1 year of
age as long as his hypertension can be controlled with
medication, because our patient weighed less than 5 kg.
Our patient’s blood pressure was controlled with two
antihypertensives.

To conclude, although renovascular hypertension occurs
relatively more frequently in adolescents, it can also be
seen in infants and children. The underlying pathological
conditionis usually FMD and renal artery stenosis. Therefore,
blood pressure measurement is vitally important,
especially for patients who present with clouding of
consciousness, general condition disorder, and vomiting,
regardless of age, to avoid overlooking hypertension and to
prevent associated end-organ damage.
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SARS-CoV-2 Enfeksiyonlu iki Cocukta Akut Apandisit Yonetimi

Management of Acute Appendicide in Two Children with SARS-CoV-2 Infection
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ABSTRACT |

Kurumumuzda SARS-CoV-2 enfeksiyonu durumunda
akut apandisitli 2 cocugu (5,15 yas) tanimliyoruz
ve olasi bir iliski oldugunu dustindiriyoruz. SARS-
CoV-2 enfeksiyonlu kisi ile temas Oykiisi olan ve
siddetli gastrointestinal semptomlari olan hastalarda
bu enfeksiyon icin test yapmanin gerekli oldugunu
distiinmekteyiz.

Anahtar Kelimeler: Apandisit, c¢ocuk, SARS-CoV-2,
CovID

In our institution, we describe 2 children (5.15 years old)
with acute appendicitis in case of SARS-CoV-2 infection and
we suggest a possible relationship. We think that testing
for this infection is necessary in patients with a history
of contact with a person with SARS-CoV-2 infection and
severe gastrointestinal symptoms.

Keywords: Appendicitis, child, SARS-CoV-2, COVID

GiRiS

11 Mart 2020'de Diinya Saghk Orgiiti, Siddetli Akut
Solunum Yolu Sendromu Coronavirus 2 (SARSCoV-2)
salginini kiresel bir pandemi olarak ilan etti (1,2).
Cocuklarin  SARS-CoV-2 ile enfekte olma olasiligi
yetiskinler kadar muhtemel goriinmektedir, ancak
asemptomatik kalma veya sadece hafif st solunum yolu
semptomlari gelistirme olasiliklari daha ytksektir . Ates
ve solunum semptomlari cocuklarda en sik bildirilen
semptomlar arasindadir, ancak gastrointestinal ve
kiitan6z bulgular da bildirilmektedir. Cocuklarda siddetli
hastalik daha seyrek ortaya cikabilir, ancak tam kapsami
henliz acgikhga kavusturulmamistir (3). Bu bildiride,
kurumumuza SARS-CoV-2 enfeksiyonu ortaminda akut
apandisit tanisi almig iki hastayi anlatiyoruz.

OLGU-1

5yasindaerkek hasta, 3 glin 6nce bagslayan ateskarinagrsi
kusma sikayetleri ile cocuk acil poliklinigine basvurdu.
Hastanin SARS-CoV-2 enfeksiyonlu kisi ile temas dykdisu
mevcuttu. NS (Nazofaringeal Siriintl) ile test yapildi
ve siddetli gastrointestinal sikayetleri icin abdominal
gorintlleme tetkikleri yapildi. Karin icinde perfore
apandisite eslik eden siddetli inflmasyon bulgulari ve
karin ici apse oldugu bildirildi. Hasta gerekli koruyucu
onlemler alinarak ameliyata alindi ve perfore apandisite
sekonder peritonit oldugu goriildi. Bu arada sonuglanan
SARS-CoV-2 testi pozitif geldi. Hasta ameliyat sonrasi
5 glin antibiyoterapi aldi. SARS-CoV-2 enfeksiyonuna
yonelik tedavi almasi gerekmedi. Dizelen klinik tablo
sonrasi taburcu edildi.
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SARS-CoV-2 Enfeksiyonunda Akut Apandisit

OLGU-2

15 yasinda erkek hasta, 1 giin 6nce baslayan ates ve karin
agnsi sikayeti ile cocuk acil poliklinigimize bagvurdu.
Hastanin ailesi SARS-CoV-2 enfeksiyonu nedeniyle
karantina altinda idi. NS ile test yapildi ve gastrointestinal
sikayetleri icin abdominal goriintileme tetkikleri yapildi.
Karin icinde inflame apandisite eslik eden inflmasyon
bulgulari oldugu bildirildi. Hasta operasyona alindi.
Akut appandisit varhd cerrahi olarak dogrulandi. Bu
arada sonuclanan SARS-CoV-2 testi pozitif geldi. Hasta
ameliyat sonrasi 2 glin antibiyoterapi aldi. SARS-CoV-2
enfeksiyonuna yonelik tedavi almasi gerekmedi. Diizelen
klinik tablo sonrasi taburcu edildi.

SARS-CoV-2 enfeksiyonu olan ve apandisit nedeniyle
ameliyat edilen hastalarin demografik ve klinik 6zellikleri
Tablo 1 de verilmistir.

TARTISMA

Merkezimize tipik apandisit semptomlari ile basvuran ve
ayrica SARS-CoV-2 virlsi ile enfekte oldugu tespit edilen iki
cocuk hastayi bildiriyoruz. Hastalar dncelikle ates sikayeti
ile Covid polikinigine basvurdu. Yapilan muayenelerinde
karin hassasiyeti olmasi lGizerine nazofaringeal str{intu ile
birlikte yapilan tetkikler derinlestirildi ve goriintiilemede
apandisit ile uyumlu bulgular tespit edildi. Ameliyat odasi
ve ameliyat ekibi pandemi kosullarina uygun sekilde

hazirlandi. Kisisel koruyucu ekipmanlar kullanildi. Her
iki vakada da akut apandisit tanisi intraoperatif olarak
ve patolojik inceleme ile dogrulandi. SARS-CoV-2 pozitif
apandisit hastalarinin hicbiri hastanede kaldiklari sire
boyunca SARS-CoV-2 enfeksiyonu tedavisi icin antiviral,
steroid veya biyolojik ilag almadi.

Evrensel olarak, saglk sistemleri, pandemiye yanit olarak
hizmetlerin sunumunu ayarlamak zorunda kalmistir.
Hastanemizde de COVID-19 pandemisi sirecinde
¢ocuk cerrahisi servislerinde capraz bulas riskinin en aza
indirilmesi, cahsanlarin sagliginin korunmasi ve COVID-
19'lu hastaile karsilasildiginda hastalarin bakiminda saghk
profesyonellerinin glivenligini saglamasi amaciyla gerekli
onlemler alinarak acil ve yar acil cerrahi islemlere devam
edildi. Saglik calisanlarini ve hastalari korumanin en
onemli yolu, enfeksiyondan korunma onlemlerini ¢ok iyi
bilmek ve bu 6nlemleri bilingli olarak uygulamaktir. Cocuk
hastalarin tedavisinde ve bakiminda rol alan tim saghk
calisanlari kisisel koruyucu ekipmanlarini kullanmalidir (4).

Akut apandisit gibi abdominal cerrahi ve acil durumlara
yaklasim, bu kosullar altinda degisiklik gostermistir. Bazi
merkezler COVID-19 hastalarinda komplikasyonsuz olasi
akut apandisit vakalari icin evde bakim ve antibiyotiklerle
tedavi gibi ameliyatsiz daha konservatif yaklagimlar
kullanmistir  (5-7). Ancak, non-operatif tedavi ¢ogu
hastada, hastanede kalis siiresini ve cerrahide peritonit
gibi komplikasyonlari artirir (8).

Tablo 1. Hastalarin demografik ve klinik 6zellikleri

Ozellikler Hasta-1 Hasta-2
Yas (yil) 5 15
Cinsiyet Erkek Erkek
Medikal hikaye Ozellik yok Ozellik yok

Basvuru sikayeti
Yasamsal bulgular

Hemoglobin (g/dL)

White blood count (10%/uL)
Neutrophils (10%/uL)
Lymphocytes (10%/uL)
Platelets (10°/uL)

Blood urea nitrogen (mg/dL)
Creatinine (mg/dL)
Aspartate transaminase (U/L)
Alanine transaminase (U/L)
CRP

procalcitonin

D-dimer

SARS-CoV2 PCR

Gorlintileme bulgulari

Ameliyat bulgulari
Patoloji bulgulari
Taburculuk siiresi

3 glin 6nce baslayan ; ates kusma ve karin agrisi

A:38.6, NBZ: 118, SS 24, TA 103/67, SpO2 99 (oda
havasinda)

12,6
6,3
54
0,6
272
14
0,36
30
15
151
52,8
6240
+NS (AO)

Apendiks duvar kalinligr artmis ; distalinde

perforasyona sekonder 3 cm'lik apse gériinimu , cevre
dokular 6demli infalmasyona sekonder degisiklikler

Perfore apandisit, apse ,peritonit
Perfore , nekrotik apandisit
Ameliyat Sonrasi 5. Gln

1 giin 6nce baslayan ates ve karin agrisi

A:38.3,NBZ: 103, SS 24, TA 110/77, Sp0O2 99
(oda havasinda)

11,1

83

4,8

2,7

198

22

0.65

21

13

110

1,42

447

+NS (AQ)

Apendiks duvar kalinhgr artmis en
genis yerinde 8,5 mm, cevre dokularda
inflamasyona sekonder ekojenite
degisiklikleri

Akut apandisit, peritonit

Akut apandisit

Ameliyat sonrasi 2. giin

A: ates derece santigrat ; NBZ: nabiz / dk, SS : Solunum sayisi / dk , TA: Arteriel tansiyon mmHg; SpOz: oksijen saturasyonu, AO : ameliyat &ncesi ; NS: Nazofaringeal Suriintd.
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Apandisit, cocuk yas grubunda acil karin cerrahisinin en
yaygin endikasyonudur. SARS-CoV-2 enfeksiyonu olan
hastalarin gastrointestinal semptomlari ile karisabilir.
Belirgin gastrointestinal semptomlari ve yakin zamanda
SARS-CoV-2 maruziyeti veya enfeksiyon 6ykusi olan
cocuklarda multisistem inflamatuar sendrom (MIS-C)
distnilmelidir.Klinikbulgular, kalp, akcigerler, bébrekler,
karaciger, deri, gozler, beyin ve gastrointestinal yollar
dahil olmak Uzere bircok organda goriilen ates ve
inflamasyonla birlikte Kawasaki hastaliginin yansimasidir
(9). Guncel yaklasimlarda, gastrointestinal tutulumu
MIS-C'de baskin model gibi goriinmektedir ve hastalarin
%92'sinde gorulmektedir (10). Bu gastrointestinal
semptomlari, enfeksiydz gastrointestinal etiyolojilerinin
yani sira enflamatuar bagirsak hastaliklarini taklit etme
potansiyeline sahiptir. Bu durumda, klinik bulgular,
miteakip cerrahi midahale ile klinik bir akut apandisit
siphesine sebep olabilir. Gorlintileme tetkikleri ve
laboratuvar bulgulari ayirici tani icin gereklidir

Cerrahi ve enfeksiyon kontrol hususlarina ek olarak,
apandisitin  bu c¢ocuklarda birka¢ nedenden dolay
COVID-19'un makul bir iligkisi olabilecedine inaniyoruz
(11). Ik olarak, COVID-19'lu cocuklarda gastrointestinal
semptomlar yaygin gibi gériinmektedir ve bazi cocuklarda
bulanti, kusma, karin agrisi ve ishal gibi semptomlar
tek sikayetleri olabilir. Gastrointestinal semptomlarin
cocuklarda multisistem inflamatuar sendromun (MIS-C)
onemli bir sunumu oldugu da kabul edilmektedir (12).
Ozellikle basvuru sirasinda SARS-CoV-2 icin PCR pozitif
olan klinik apandisitli cocuklarda her zaman dikkate
alinmalidir (9). Yapilan yeni ¢alismalar, SARS-CoV-2 nin,
[imen obstriiksiyonuna, inflamasyona ve iskemiye yol
acan apendiksi kaplayan kolonik epitelde lenfoid foliktiler
hiperplaziyi indlikleyebildigini gostermektedir (13).

Ozetle, COVID-19 ve apandisitli cocuklardan olusan bu iki
vaka serisinde, bu olasi iliskiye dikkat ¢ekiyoruz. Siddetli
gastrointestinal semptomlarla basvuran pediyatrik
hastalarda, SARS-CoV-2 testinin dikkate alinmasini
Oneriyoruz. Bu gozlemlerin rapor edilmesi, ¢ocuklarda
hastalik belirtilerini daha iyi anlamamiza yardimci olacaktir.
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Oz

Melkersson-Rosenthal sendromu (MRS) tekrarlayan
periferik fasiyal paralizi, orofasiyal édem, fisstrli dil
triadi ile karakterize, nadir gorilen, ndéromukokitan
granilomatoz bir hastaliktir. Tanisi klinik olarak konulan
MRS'nin  klasik klinik triadinin  gorilmesi nadirdir.
Hastalarda fasiyal paralizi ve/veya dilde fisstir bulunmasi
durumunda taniyr destelemek icin cilt biyopsisi
yapilabilir. MRS tekrarlayan fasiyal paralizilerin ayirici
tanisinda dusunulmesi gereken bir hastaliktir. Bu yazida,
tekrarlayan fasiyal paralizisi olan ve MRS'nin klasik
bulgularinin bir arada olmasi nedeniyle cilt biyopsisine
gerek kalmadan MRS tanisi alan 7 yaslarinda iki kiz olgu
sunulmustur.

Anahtar Kelimeler: Cocuk, Melkersson-Rosenthal
sendromu, tekrarlayan periferik fasiyal paralizi

ABSTRACT |
Melkersson-Rosenthal  syndrome  (MRS) is a rare
neuromucocutaneous granulomatous disease

characterized by the triad of recurrent facial nerve
paralysis, orofacial edema, and fissured tongue triad. MRS is
diagnosed clinically, which is rare for all of the classic clinical
triad to be seen together. If patients have facial nerve
paralysis and/or a fissure in the tongue, a skin biopsy may
be make to support the diagnosis. MRS is a disease should
be considered in the differential diagnosis of recurrent
facial paralysis. In this text, two girls with recurrent facial
nerve paralysis and diagnosed with MRS without the need
for a skin biopsy due to the combination of all the classic
MRS findings were presented.

Keywords: Child, Melkersson-Rosenthal
recurrent facial nerve paralysis

syndrome,

GiRi$

Melkersson-Rosenthal sendromu (MRS) tekrarlayan
periferik fasiyal paralizi, orofasiyal 6dem, fisstrli dil
triadi ile karakterize noéromukokiitan graniilomatoz
bir hastaliktir. Eriskin yas grubunda daha sik gorilen
MRS'u cocuklari nadiren etkilemektedir. MRS tanisi
alan hastalarda periferik fasiyal paralizi, orofasiyal
odem, fisstirli dil bulgularinin hepsi bir arada %25
oraninda gorulmektedir (1, 2). Etiyolojisi tam olarak
aydinlatimamis olan MRS'de genetik yatkinligin ve
sonradan bireyi etkileyen faktorlerin etiyolojide rol
oynadigi duslinlilmektedir. Etiyolojide intrakraniyal
yer kaplayici lezyonlar, kafa travmasi, intrakraniyal

kanama, |6semi gibi ciddi nedenler rol oynayabilecegi
gibi gecirilmis enfeksiyonlar sonrasi gelisen otoimmiin
hastaliklar, adenotonsillit, alerjik hastaliklar, tiroiditler
multiple sklerozis, diyabetes mellitiis de yer almaktadir
(2-4). MRS'de tam remisyonu saglayacak ve rekirrensleri
Onleyecek, Uzerinde uzlasilmis bir tedavi protokoli
olmayip, tedavide medikal veya cerrahi yontemler
kullanilmaktadir.  Kortikosteroidler,  immunsipresif
ajanlar, antibiyotikler, antihistaminikler, danazol,
hidroklorokin ve klofazimin medikal tedavi olarak
kullanilmakta olup, medikal tedaviye yanit alinamayan
olgularda cerrahi olarak fasiyal sinir dekompresyonu
uygulanmaktadir (2, 3, 5).
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Melkersson-Rosenthal Sendromu

OLGU-1

Yedi yasinda kiz, 6 glindlir sag goziini kapatamama,
yuzde sislik sikayetleri ile Cocuk No&roloji poliklinigimize
basvurdu. Hikayesinde, 2 ay once yiiziin ayni tarafinda
benzer sekilde sikayetlerinin oldugu ve steroid tedavisi
ile tamamiyle diizeldigi belirtildi. Oz ve soy gecmisinde
belirgin bir 6zellik yoktu. Fizik muayenesinde; vital
bulgulan stabil, sag periferik fasiyal paralizi ile uyumlu
olarak sag g6z kapagini tam kapatamiyor, sag nazolabiyal
sulkus silinmis ve giilerken agiz kdsesi sola kayiyordu, sag
yanakta ve sag Ust dudaga yayilan hafif diizeyde gode
birakmayan agrisiz 6dem ve dilde yariklar vardi (Resim
1A-B). Kulak-burun bogaz degerlendirmesi normaldi.
Laboratuar tetkiklerinde; tam kan sayimi, biyokimya,
sedim, C-rekatif protein (CRP), anti streptolizin O
antikoru (ASO), C3, C4, B12, folat, anti-nUkleer antikor
(ANA), anti-ds DNA, sT4, tiroid stimulan hormon (TSH),
antitiroglobulin  ve antimikrozomal antikorlar, viral

seroloji testleri normaldi. Beyin manyetik rezonans
(MR) ve bilgisayarli temporal kemik tomogrofi (BT)
goruntilemeleri normaldi. Steroid tedavisi (prednisolon
Tmgr/kg/giin, 7 gun) ile 14. glinde fasiyal paralizi ve
o0demin tamamen diizeldigi, dildeki fisstirlerde belirgin
azalma oldugu goézlendi.

i

Resim 1A. Olgu 1'e ait sag periferik fasiyal paralizi bulgulari

Resim 1B. Olgu 1’e ait dilde fissurlerde artis gorinimu

OLGU-2

Yedi yasinda kiz, 4 glindiir sol goziini kapatamama,
sol yanakta sislik ve dilde yariklanma sikayetleri ile
hastanemize basvurdu. Hikayesinde, ilki 1 yil ve
ikincisi de 1 ay 6nce olmak Uzere iki kez benzer sekilde
sikayetleri ile fasiyal paralizi tanisi konuldugu ve
steroid tedavisi verildigini 1 hafta icinde sikayetlerinde
gerileme oldugunu belirtti. Fizik muayenesinde; sol
g0z kapagini tam kapatamiyor, sol nazolabiyal sulkus
silinmis ve gllerken agiz kdsesi saga kayiyordu, yiziiniin
sol yarisinda sol yanak ile sinirh gode birakmayan
agnisiz 6dem ve dilde yariklar vardi (Resim 2). Sistem
muayeneleri normal olan hastanin lenfadenopatisi
saptanmadi. Laboratuar tetkiklerinde; tam kan sayimi,
biyokimya, sedim, CRP, ASO, C3, C4, B12, folat, ANA, anti-
ds DNA, sT4, TSH, antitiroglobulin ve antimikrozomal
antikorlar, viral seroloji testleri normaldi. Beyin MR ve
temporal kemik BT goriinttlemeleri normaldi. Steroid
tedavisi (prednisolon 1mgr/kg/gilin, 7 giin) uygulanan
hastanin  16.glinde yapilan degerlendirmesinde
fasiyal paralizide gerileme oldugu, ytzdeki 6demin
kayboldugu, dildeki fisstrlerin azaldigi goruldi ve fizik
tedavi programina alindi
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Resim 2. Olgu 2'ye ait periferik fasiyal paralizi ve ylizdeki hafif 6dem

TARTISMA

Melkersson tarafindan ilk kez 1928de 35 yasinda bir
hastada fasiyal paralizi ile beraber orofasiyal 6dem
tanimlamis, 1930'da Rosenthal bu klinik bulgulara dildeki
fisstirleri de eklemistir. MRS siklikla 25-40 yas arasinda ve
kadinlarda 2 kat daha fazla gorilmektedir (2, 3). Cocukluk
caginda MRS nadiren gorilmektedir ve olgu sunumlari
olarak bildirilmistir (1, 6-8). Guniimulze kadar ¢ocukluk
yas grubunda yaklasik 30 hasta tanimlanmistir. Cocukluk
doéneminde en sik 7-12 yaslarinda baslamaktadir (2).

MRS'nin genellikle ilk ve en sik gorilen bulgusu orofasiyal
o0dem olup, fasiyal paraliziden daha siktir ve olgularin
neredeyse tamaminda gorilmektedir (9). Ust dudagi
tutan, cene, yanaklara ve g6z cevresine de yayilan
agnsiz, gode birakmayan kasintisiz ve genellikle tek
tarafli olan 6demdir. Bu haliyle anjiédeme benzeyebilir
ve ayiricl tanida distnulmelidir (2, 9). Hastalarimizin
her ikisinde de farkli derecelerde orofasiyal édem vardi,
alerjik hastalik dustindirecek oykileri ve bulgular
yoktu. Fisstirlt dil ise orofasiyal 6dem ve rekdirren fasiyal
paralizinin birlikte oldugu hastalarda daha nadir olup
tani konan tum hastalarin yarisinda gorilmektedir.
Fisstrler dilin her bolgesinde olabildigi gibi siklikla dilin
orta bolgelerini etkiler (9). Hastalarimizda 6zellikle dilin

orta kisimlarini etkileyen fisstirlerde artis oldugu goruldu.
Etyolojik nedenler arasinda yer alan 16semi, hemoram,
periferik yaymanin normal olmasi ve lenfadenopatilerinin
olmamasi nedeniyle dislandi.

Klinik bulgularla tanisi konulan MRS'nin kesin tanisi igin
kullanilacak radyolojik, laboratuar, histopatolojik yontem
olmayp, tekrarlayan periferik tip fasiyal paraliziyapan diger
nedenler dislanarak tani konur. Klasik triadi olan olgularda
MRS tanisi konulmaktadir. Ancak, monosemptomatik
ya da oligosemptomatik olgularda taniyi dogrulamak
icin 6demli bolgeler olan goz kapagi veya Ust dudak
bolgelerinden alinacak biyopsi ile tani desteklenmelidir
(2). Biyopside non-kazedz graniilomatoz keilit varligi taniyi
desteklemektedir. Ancak, biyopsinin normal olmasi taniyi
dislamamaktadir (2, 9). Tekrarlayan fasiyal paralizinin diger
nedenleri ekarte edilen hastalarimizda, MRS'nin klasik
triadinin bir arada olmasi nedeni ile biyopsi yapilmadan
MRS tanisi konuldu.

Tedavide tam remisyonu saglayacak ve rekirrensleri
Onleyecek, Uzerinde uzlasilmis bir tedavi protokolii
olmayip tedavide, medikal veya cerrahi ydntemler
kullanilmaktadir.  Fasiyal paralizi spontan olarak
diizelebildigi gibi, tim tedavi seceneklerine ragmen
bazen kalici da olabilmektedir (2,3). Medikal tedavide
kullanilan kortikosteroidler, dokudaki 6demi ve fasiyal sinir
lzerindeki basiyi azaltarak fasiyal paralizinin diizelmesini
saglamaktadir. Diger medikal tedavi secenekleri arasinda,
immunsupresif ajanlar, antibiyotikler (penisilin, tetrasiklin,
eritromisin, klindamisin), minosiklin, antihistaminikler,
danazol, hidroksiklorokin ve klofazimin denenmis ancak
hicbiritam remisyon saglamamistir (2,3). Cerrahiyaklasimla
cheiloplasty, blepharoplasty yapilarak fasiyal édem ve
fasiyal sinir Gzerindeki basi azaltiimaya calisilmistir (2).
Ancak tiim bunlara ragmen tekrarlar. Herhangi bir tedavi
yonteminin tam bir remisyonu saglamamaktadir. Her
iki hastamiz da oral kortikosteroid tedavisinden fayda
gormis olup ek tedavilere ihtiya¢c duyulmamistir.

SONUC

Fasiyal paralizi genel pediatri pratiginde sik karsilasilan
bir durumdur. Tekrarlayan fasiyal paralizinin bircok
nedeni bulunmaktadir. Cocuklarda nadiren gorilen
bir durum olan MRS'nin tekrarlayan fasiyal paralizilerin
ayiricl tanisinda distintlmesi gerektigini hatirlatmak ve
vurgulamak isteriz

ETIK BEYANLAR

Aydinlatilmis Onam: Bu calismaya katilan hasta(lar)dan
yazilionam alinmistir.

Hakem Degerlendirme Siireci: Harici cift kor hakem
degerlendirmesi.

Cikar CatismasiDurumu:Yazarlarbu ¢alismadaherhangi
bir cikara dayali iliski olmadigini beyan etmislerdir.
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Melkersson-Rosenthal Sendromu

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

Yazar Katkilari: Yazarlarin timi; makalenin tasarimina,
yurltilmesine, analizine katildigini ve son strimuni
onayladiklarini beyan etmislerdir.
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CASE REPORT
OLGU SUNUMU

Aort Koarktasyonunun Nadir Bir Prezentasyonu: Distal Torasik
Aort Koarktasyonu: Olgu Sunumu

A Rare Presentation of Aortic Coarctation: Distal Thoracic Aortic Coarctation:
A Case Report
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Oz

ABSTRACT |

Aort koarktasyonu cogunlukla duktus arteriyosuzun
aortaya tutundugu bdlgede gelisen segmental bir
daralma olarak tanimlanmaktadir. Aort koarkasyonunun
nadir rastladigimiz bir varyanti olan middle aortik
sendrom; aort koarktasyonunun distal torasik aorta veya
abdominal aorta veya her ikisinin birlikte bulundugu
seklidir. Olgularin cogu, renal ve visseral dallarin degisken
tutulumu ile birlikte, abdominal ve/veya distal inen
torasik aortanin segmental veya yaygin daralmasiyla
ortaya ¢ikmaktadir. Distal torasik aort koarktasyonunda
cocuklarda genellikle hipertansiyon ve kladikasyon
ortaya cikar. Bu yazida bacak agrisiyla prezente olan 5
yasinda kiz hastaya distal torasik aort koarktasyonu tanisi
konuldu. Literatlirde nadir gorildigu icin sunulmustur.

Anahtar Kelimeler: Konjenital torasik aort koarktasyonu,
hipertansiyon, kladikasyon

Congenital aortic coarctation is mostly defined as a
segmental narrowing that develops in the area where
the ductus arteriole is attached to the aorta. Middle aortic
syndrome, which is a rare variant is the form of aortic
coarctation where the distal thoracic aorta or the abdominal
aorta or both. Most cases arise from segmental or diffuse
narrowing of the abdominal and / or distal descending
thoracic aorta with variable involvement of the renal and
visceral branches. Hypertension and claudication usually
occur children with distal thoracic aortic coarctation. In
case report, a 5-year-old girl presented with leg pain was
diagnosed as distal thorasic aortic coarctation. It was
presented for rarely seen in literature.

Keyswords: Congenital coarctation of the thoracic aorta,
hypertension, claudication

GiRiS

Aort  koarktasyonu pediatrik popllasyonda sik
gorilmekte, dogumsal kalp hastaliklarinin  %5-8'ini
olusturmaktadir (1). Aort koarktasyonu aortanin her
diizeyindeolabilmekle birlikte %98 siklikta, sol subklavyan
arterin arkus aorttan cikis yerinin hemen distalinde
ve duktus arteriyozusun aortaya baglandigi bolgede
gelisen segmental bir daralma olarak goriilmektedir (2).
Erkeklerde kadinlara oranla 2 kat daha fazla goruliir (3,4).
Aort koarktasyonu izole bir daralma seklinde olmakla
birlikte eslik eden baska bir kardiyovaskiler anomali

ile birlikte de olabilir. Olgularin %50-75'inde bikispit
aort kapagi bulunmakla birlikte, aortik ark hipoplazisi,
subaortik darlk, mitral kapak anomalileri, ventrikiler
septal defekt, atriyal septal defekt, bulylk arterlerin
transpozisyonu, hipoplastik sol kalp sendromu ve patent
duktus arteriosus ile birliktelikleri de bulunabilir (5). Aort
koarktasyonu; anatomik lokalizasyonlarina gore aortun
istmus bolgesinde (preduktal, duktal, postduktal), arkus
aortada, inen aortada ve abdominal aortada (suprarenal,
renal, infrarenal) olmak tizere dorte ayrilmaktadir (6).
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Distal Torasik Aort Koarktasyonu

Aort koarktasyonunun nadir bir varyanti olan middle aortik
sendrom (MAS); aort koarktasyonun distal torasik aorta
veya abdominal aorta veya her ikisinin birlikte bulundugu
seklidir. MAS'In patogenezi net degildir ve olgularin
%64'Unun idiyopatik oldugu dusiinilmektedir (7). MAS
genetik hastaliklar, inflamatuar hastaliklar ve idiyopatik
etyolojilerden kaynaklanabilir. Aort koarktasyonunun
yenidogan doneminde taninmamasi tani yasinda
gecikmeye neden olabilir. Hastalar hipertansiyon ve
egzersizle artan bacak adrisi yakinmasi ile basvurabilir.
Bu yazida bacak agrisiyla bagvuran distal torasik aort
koarktasyonu tanisi konulan 5 yasinda kiz hasta nadir
gorilduga icin sunulmustur.

OLGU

5 yasinda kiz hasta egzersiz ile olusan bacak agrisi
yakinmasiyla klinigimize basvurdu. Fizik muayenede sirtta
interskapular alan boyunca daha ¢ok sol tarafta 2/6 sistolik
ejeksiyon Gftrima isitildi. Kardiyak odaklarda Gftirim
isitilmedi. Alt ekstremite nabizlan zayif palpe edildi. Sol
kolda kan basinci 130/80 mmHg, sagda kolda 120/80
mmHg 6l¢iildi ve parmaktan 6lciilen nabiz oksimetrisi ile
oksijen sattirasyonu %99 idi. Kan biyokimyasi ve hemogrami
normal idi. Telekardiyografisinde; kardiyotorasik oran
normal sinirlarda, elektrokardiyogramda sinls ritmi ve
sol QRS aksi mevcuttu. Ekokardiyografide; sag ve sol kalp
bosluklari normal genislikte, aort kapak trikiispid yapida,
santral jetli renkli jet uzunlugu 6 mm olan eser mitral
yetmezlik, subkostal incelemede distal inen torasik aortada

Sekil 1a. inen aortada diyafragmanin yaklasik 2,5 cm proksimalinde
6 mm’lik segmentte devamlilik gosteren, 4,5 mm c¢apa varan darlik
koarktasyon 3 boyutlu gosterimi (Mkoplay)

koarktasyon vardi, bu diizeyde diyastole uzanim gdsteren
CW Doppler ile 35-40 mmHg gradiyent alindi. Ejeksiyon
fraksiyonu %73, kisalma fraksiyonu %41 idi. Kardiyak
bilgisayarli tomografi anjiografide inen aorta proksimalde
12,4 mm, diyafragma seviyesinde 9,5 mm capta izlendi.
inen aortada diyafragmanin yaklasik 2,5 cm proksimalinde
6 mm’lik segmentte devamlilik gésteren, 4,5 mm capa varan
darlik koarktasyonu dogruladi (Sekil 1a-1b). Koarktasyon
proksimalinde aort capi 8,5 mm, distalindeise 7,1 mm capta
izlendi. Aortik balon anjiyoplasti ve stentleme planlandi.

TARTISMA

Aort koarktasyonu siklikla (% 95) proksimal inen aortta, sol
subklavyan arter cikisinin hemen distalinde yer alir (2). Aort
koarktasyonun hemodinamik etkileri darligin ciddiyetine,
eslikeden kalp defektlerine ve adaptasyon mekanizmalarina
gore degisir. Fetal hayatta PDAdan sag-sol sant olmasi
nedeniyle ventrikiler atimin yalnizca % 10'u isthmusdan
gectiginden ve sol ventrikil plasental dolasim nedeniyle
disuk sistemik dirence karsi calistigindan hemodinamik
olarak anlamli bir etki olusturmaz. Ancak dogumdan sonra
sol ventrikdl yiiksek sistemik dirence karsi calismaya baslar.
Hem aort koarktasyonu hem de artmis sistemik basinca
bagl olarak ytiksek basing (ard yiik) nedeniyle sol ventrikdl
atim hacmi azalir ve diyastol sonu basinci artar. Adaptasyon
mekanizmalarinin gelismesi icin yeterli zamanin olmadig
yenidoganlarda bu durum miyokard kasilmasini bozarak
agir kalp yetersizligi ve soka kadar uzanan klinik tablolara
yol acabilir (1,8)
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Sekil 1b. inen aortada diyafragmanin yaklasik 2,5 cm proksimalinde
6 mm’lik segmentte devamlilik gosteren, 4,5 mm capa varan darlk
koarktasyon (Mkoplay)
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Postduktal aort koarktasyonlu hastalarda kardiyak
semptomlar yoktur. Blylk cocuklarda darhgin yerine
gore egzersiz sonrasi kol ve bacaklarda agri ve halsizlik
bashca belirtilerdir. Fizik muayenede, biuyime ve
gelisme genellikle normaldir. Koarktasyonun tipik
belirtisi, genellikle alt ekstremitelerde nabizlarin
alinamayisi ve ust ekstremitelerde nabizlarin kuvvetli
alinmasidir. Aort koarktasyonunda kolda hipertansiyon
vardir ve koldaki kan basinci bacaktakinden daha
yuksektir. Femoral nabizlarin zayif alinmasi, alt-ust
ekstremite kan basinci farkinin 20 mmHg'nin tizerinde
olmasi aort koarktasyonu tanisinda énemli bulgulardir.
Aort koarktasyonlu hastalarda kalp sesleri ve prekordial
vuru genellikle normaldir. Suprasternal centik ve
karotiste tril yalnizca aort koarktasyonuna da bagh
olabilir. Sag sternal kenar 3. ve 4. interkostal aralikta
ve sol sternal kenarda kisa sistolik ejeksiyon Gftrimu
isitilir. Gelismis kollateralleri olan hastalarda, gogus sag,
sol yan tarafinda ve sirtta sistolik veya devamli Gflirim
isitilebilir. Bu hastalarda, arka interkostal araliklarda tril
alinabilir (9). Hastamizda da alt ekstremite nabizlari zayif
palpe edilmis, kalp oskiltasyonunda ufiiriim yokken,
sirtta Gftrdm isitilmis ve kolda kan basinci yasina
gore yiksek (hipertansiyon) saptanmistir. Boylece tani
koymamizda bu bulgular ipucu saglamistir.

Aort koarktasyonu tedavi edilmedigi takdirde siddetli
hipertansiyona, aortada anevrizma gelisimine,
riptire, koroner arterlerde intimal proliferasyona ve
dejenerasyon olusumuna neden olur (10). Anatomik
bozuklugun diizeltilmesiile pek cok komplikasyonunun
olusumu onlenebilir. Aort koarktasyonun tedavisi,
darligin cerrahi olarak rezeksiyonu veya balonla
genisletilmesidir (11).

Aort koarktasyonlu hastalarda en uygun ameliyat
zamani st cocuklugu veya erken cocukluk donemi
olarak kabul edilmektedir (12). Gecikmis tedavi persistan
ya da rekirren hipertansiyona neden olabilir (8).

‘Middle aortik sendromu’ terimini ilk olarak 1963
yllinda aortun orta kisminda darliga neden olan
inflamatuar hastaliktan etkilenen 16 hasta hakkinda
olgu sunduklarinda ortaya attilar (13-15). Olgularin
¢odu, renal ve visseral dallarin degisken tutulumu ile
birlikte, abdominal ve/veya distal inen torasik aortanin
segmental veya yaygin daralmasiyla ortaya ¢ikmaktadir
(16). 1969 yilinda Onat ve Zeren tarafindan farkh
etyolojilere sahip 91 MAS olgusunun incelendigi bir
derlemede hastalarin %42'sinin hipertansif ensefalopati
ile basvurdugu ve %45'inin 34 yasindan 6nce oldigi
sonucuna varilmistir (17).

MAS'In genetik nedenleri arasinda Williams sendromu,
muopolisakkaridoz, norofibromatosiz tip1, alagille
sendromu ve turner sendromu bulunur (7,15).
Ergenlerde ve yetiskinlerde granilomatdz vaskulitine
sekonder olarak gorilebilir (18-21).

izole aort koarktasyonlu cogu hastada kardiyak
semptomlar yoktur. Blylk cocuklarda darligin yerine
bagl olarak egzersiz sonrasi kol ve bacaklarda agrn ve
halsizlik baslica belirtilerdir. Distal torasik aort koaktasyon
hastalari genellikle hipertansiyon ve kladikasyon ile
klinige basvururlar. Fizik muayenede, buyiime ve gelisme
genellikle normaldir. Siddetli MASda morbidite ve
mortalite yaygindir, en yaygin komplikasyon renovaskuiler
hipertansiyondur ~ (11).  Kontrolsiiz  hipertansiyon
bobrek yetmezligine, konjestif kalp yetmezligine ve
serebrovaskdler olaylara neden olabilir (7,15).

MAS hastalarinin ¢cogu hipertansiyon nedeniyle ncelikle
tibbi tedaviye ihtiya¢ duyarlar. En yaygin kullanilan
antihipertansif ajanlar kalsiyum kanal blokorleri, beta
blokorler, anjiyotensin donustlriicii enzim inhibitorleri,
ditretikler ve alfa blokorlerdir. Aort koarktasyonu
genellikle girsimsel ve/veya cerrahi tedavi gerektirir. Aort
koarktasyonun tedavisi, darligin cerrahi olarak rezeksiyonu
veya balonla genisletiimesidir. Cesitli merkezlerde
rezeksiyon ve direkt u¢ uca anastomoz, subklavian flep
aortoplasti, yama aortoplastisi, dakron tlp yerlestirilmesi,
genisletilmis rezeksiyon ve u¢ uca anastomoz gibi
degisik cerrahi yontemler uygulanmaktadir. Glinimuzde
girisimsel kateter uygulamalari ve uygun olgularda aortik
stent yerlestirilmesi de tedavide kullaniimaktadir (23,24).

Sethna ve ark. yaptigi literatlirden 96 idiyopatik MAS
olgusu ve 6 yeni idiyopatik MAS olmak Uizere toplam 102
olguyu kapsayan bir calismada ortalama yaslari 14,3 yil
olan hastalarin %94'G hipertansiyon, %17'si kladikasyon,
%5'i kalp yetmezligi, %4'U bobrek yetmezligi ve %1'i
bagirsak iskemisi tespit edilmistir. Bu hastalarin %89'una
cerrahi tedavi yapilmis ve %13'lne tibbi tedavi verilmistir.
Cerrahi tedavi yapilan hastalarin %73'U tansiyon degerleri
normal ,%21'i kan basinci yiiksek seyretmis ve %100’tnde
bacak agrisi gerilemis. (25). Olgumuz da literatiirdekilere
benzer sekilde hipertansiyon ve egzersizle artan bacak
agrnisi ile basvurdu.

Bugline kadar literatlire bildirilen en kicik olgu 19
glinliik olan yenidogan unitesinde hipertansiyon ve dilate
kardiomiyopati ile takip edilen sag ve sol renal arter darhg:
olan ve anjiyogramda abdominal aortun dar oldugu
gosterilen antihipertansif ilaglarla kan basinc kontrol
altina alinan bir olgu bildirilmistir (26).

Rumman ve ark. yaptigi bir derlemede en sik gorilen
bulgular hipertansiyon (%87), bas adnsi (%13) ve
kladikasyon (%10) olarak bulunmus. Bildirilen MAS
olgularinin %64l idiyopatik, %17'si inflamatuar hastaliklar
ve %151 genetik hastaliklarla iliskili bulunmustur.
Olgularnn yaklasik% 4'Unde fibromiskiler displazi
tanisi konulmus. Olgularin %97'sinde abdominal aortun
daraldigi bildirilirken, distal torasik aort olgularin % 3'linde
tutulmustu. Abdominal aorticinde en sikgorilen anatomik
bolge suprarenal (%29) olarak bildirilmis. Hastamizda da
ekokardiyografive kardiyak bigisayarli tomografianjiografi
ile koarktasyon yeri gosterildi ve tedavisi planlandi. (26).
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SONUC

Hipertansiyon ve egzersizle artan bacak agrisi, aort
koarktasyonunda sik gorilen ve tani icin ipucu bir
semptomdur. Ozellikle biiyiik cocuklarda persistan
hipertansiyon varliginda ayirici tanida aort koarktasyonu
unutulmamalidir.  Bacak agrisi ve hipertansiyon ile
basvuran hastalarda aort koarktasyonu akla getirilmeli
ve kardiyovaskiller muayenede mutlaka sirt bdlgesi
de dinlenmelidir. Ekokardiyografik gorintilemede
suprasternal incelemeye ilave olarak subkostal
incelemede mutlaka distal torasik aorta ve abdominal
aortanin incelenmesi gerekmektedir.
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Bikiispid Aort Kapadi ile iliskili Lezyonlar ve Komplikasyonlar

Lesions and Complications Associated with Bicuspid Aortic Valve

Hiiseyin Siisli’, ”’Ahmet Sert?

'Selcuk University School of Medicine Department of Pediatrics, Konya, Turkey

' ABSTRACT |

0Z
Biklspid aort kapadr (BAK) en sk gorilen dogumsal
kardiyovaskiler malformasyondur. Gorilme sikhd  tim

poplilasyonda %0,5-2'dir. Erkeklerde kizlardan 3 kat daha
fazla gorilir. Biklspit aort kapadi, aort kapaginin (¢ yaprakgik
yerine iki yaprakgik yapisina sahip olmasi olarak tanimlanabilir.
Biklspit aort kapadi olan hastalarin 1.derece aile yakinlarinda
gorilme sikligi %10 olup ailesel gecis bildirilmistir. Aort kapak
islev bozuklugu, infektif endokardit, aort genislemesi, aort
anevrizmasi ve aort diseksiyonunu iceren ciddi potansiyel
komplikasyonlara eslik ettiginden BAK klinik olarak onemli bir
durumdur. BAK olan bireylerin tespit edilmesi ile gelisebilecek
olan 6nemli komplikasyonlar dnlenebilir ve yapilabilecek olan
girisimlerin zamanlamasina karar verilebilir. Bu derlemede
BAK'In tanimi, klinik olarak 6nemi ve en sik eslik eden
komplikasyonlari sunulmustur.

Anahtar Kelimeler: Bikiispid aort kapagi, ekokardiyografi,
konjenital kalp hastahg

Bicuspid aortic valve (BAV) is the most common congenital
cardiovascular malformation. Its incidence is 0,5-2% in the
whole population. It is 3 times more common in boys than girls.
Bicuspid aortic valve can be defined as the aortic valve having two
leaflets instead of three. The prevalence of patients with bicuspid
aortic valve in first degree family relatives is 10% and familial
transmission has been reported. BAV is a clinically important
condition as it accompanies serious potential complications
including aortic valve dysfunction, infective endocarditis, aortic
dilation, aortic aneurysm, and aortic dissection. By identifying
individuals with BAV, important complications that may develop
can be prevented and the timing of the interventions that can be
performed can be decided. In this review, the definition of BAV,
its clinical importance and the most common accompanying
complications are presented.

Keywords: Bicuspid aortic valve, echocardiography, congenital
valve disease

GIRiS

Biklispid aort kapagi (BAK) normalde (¢ yaprakciktan
olusan aort kapaginin, anatomik olarak iki yaprakgiktan
olustugu anomalidir. Toplumda %0,5-2 olarak
belirlenen prevalansi ile en sik goriilen dogumsal kalp
malformasyonudur (1-3). Erkeklerde, kizlara oranla
3 kat daha sik gorilmektedir. BAK'In kesin etiyolojisi
acik bir sekilde tanimlanmamakla beraber, trikiispid
aort kapagia gore hayatimizda daha sonraki yillarda
ortaya cikabilecek kardiyak komplikasyonlarin 6ncisi
oldugu gosterilmistir (1,2). Aort kapak hastaligi (darhk
ve/veya yetmezlik), infektif endokardit (iE) cikan aort

anevrizmasi ve disseksiyon ile iliskilidir (4-7). BAK'In
cogunlugu sporadik gorilse de, ailesel BAK, birinci
derece akrabalarda, %9 civarinda yiksek bir prevalansa
sahip olarak bildirilmistir. Boylece penetransin azaldigi
otozomal dominant gegisi diistindirmektedir (8). Ayrica,
BAK, birinci derece akrabalarinda BAK olan bireylerde
diger konjenital kalp defektleri ile iliskilidir (9). Turner
sendromu, Marfan sendromu, Shone kompleksi, patent
duktus arteriyozus (PDA), ventrikiler septal defektler
(VSD) ve aort koarktasyonu (AK) gibi diger sendromlar
ve konjenital kalp hastaliklan ile birlikte gorilebilir
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(4,7,10,11). Bununla birlikte sendromlar ile iliskisiz genetik
nedenler de tanimlanmistir. Garg ve ark. tarafindan
yapilan calismada sinyal yolaginda ve transkripsiyonel
reglilatordeki NOTCH1 mutasyonunun BAK gelisiminden
sorumlu oldugu gosterilmistir (12).

BIKUSPID AORT KAPAGI

Tanimi

Biklispid aort kapadi; embriyolojik gelisim déneminde
aort kapadginin U¢ kapakgigindan ikisinin birbiriyle
fuzyonu sonucu, genellikle birbirine esit boyutta olmayan
iki yaprakgiktan olustugu anomalidir (Sekil 2. 1.) (13). Rafe
ya da fibréz cikinti, iki adet birlesmis yaprakgigin flizyon
bolgesidir. Parsiyel ya da komplet yaprakgcik flizyonu,
bir ya da birden fazla rafenin varligi ya da yoklugu ya da
esas komisstrlerin farkli yapilanmasini icerecek sekilde
BAK'In genis bir spektrumu vardir (14). Transtorasik
ekokardiyografi %92 duyarlilik ve %96 06zgullik ile
genellikle taniy1 dogrulayabilir (12).

Bikiispid Aort Kapaginin Onemi ve Epidemiyolojisi
Biklispid aort kapagi, toplumda en sik goriilen konjenital
kardiyovaskiiler malformasyondur (1, 2, 5, 15). izole bir
lezyon olarak ortaya cikabilecegi gibi diger konjenital
kardiyovaskiiler defektler veya aortopati sendromlari ile
iliskili olabilir. Bunlardan en yaygin olani AK'in eslik etmesi
durumudur. Aort koarktasyonlu hastalarin yaklasik %50
ile %75'i BAK'a sahiptir (11). BAK ayrica hipoplastik sol
kalp sendromu gibi sol tarafli lezyonlarla da iliskilidir
(16-18). Sol tarafli obstriktif lezyonlari iceren bir takim
sendromlarla birlikte gériilebilir. Ornegin; sol taraf giris
ve cikis obstriiksiyonlarina sahip Shone kompleksi (19),
supravalviiler aort stenozu ile birlikte goriilen Williams
sendromu ve AK'ya eslik eden Turner sendromu gibi
sendromlarin bir parcasi da olabilir (20). ASD, VSD ve
PDA da BAK ile iliskilendirilen diger konjenital kalp
hastaliklaridir ve bu patolojiler hastaligin temel olarak
genel bir kardiyak gelisim bozuklugu oldugunu gosterir.
BAK, ciddi aort yetmezligi (AY) ve/veya darligina neden
olabilir ve IE acisindan risk olusturabilir. BAK'lI hastalar
siklikla aort kok ve/veya cikan aort genislemesine sahiptir,
aort genislemesi prevelansi ise yasla birlikte artmaktadir
(21).BAK’a bagli aort anevrizmasi ve akut aort diseksiyonu
(AD) icin risk faktorleri; altta yatan aortopati, kistik mediyal
dejenerasyon ve hemodinamik faktorlerdir.

Bikiispid Aort Kapag ile iliskili Lezyonlar

Biklispid aort kapag, tek basina bulunabilir veya diger
konjenital kardiyovaskdler ve aort hastaliklari ile iliskili
olabilir. Bunlar arasinda AK, supravalviler aort darhg,
subvalvler aort darligi, VSD (22, 23), PDA ve sinls valsalva
anevrizmasi yer almaktadir.

Aort koarktasyonlu ¢ocuklarin %50-75'inde BAK bulunur
(3). Hipoplastik aorta ve AK birlikteligine, BAK da eslik
edebilir.

Koroner arteranomalileri BAK ileiiliskili bulunmustur. Sol
koroner arter baskinligi daha yaygindir ve kisa sol ana
koroner arter, sol koroner arterlerin ayri ostiumu ve
koroner arterlerin anormal cikislari tanimlanmistir (13,
25).

Biklspid aort kapadi, sinis valsalva anevrizmasi olan
hastalarin yaklasik %15 ile 20’sinde bulunur (26).

Aort Koarktasyonu

Biklspid aort kapadi ve AK'n kombinasyonu, ilk
kez 1928de Abbott tarafindan go6zlemlenmis ve
aort anevrizmasi ve aort darhgr ile iliskili oldugu
gosterilmistir (13, 27, 28). AD ve aort anevrizmasi gibi
aortik komplikasyonlarin gelisme ihtimali BAK ve AK
birlikteligi oldugunda daha da artmaktadir (29, 30).

Koarktasyon, “basit”(izole) ve “kompleks” (intra veya
ekstra-kardiyak defektlerle iliskili) olarak karsimiza
cikabilmektedir. BAK ile birlikte olan AK ise genellikle
komplekstir. BAK hastalarinin AK ile iliskili oldugu
yaprakcik tird, codgunlukla Sol-Sag yaprakgiklarin
fuzyon oldugu tirdir (3, 31). BAK, aort koarktasyon
vakalarinin yaklasik %30-50'sinde eslik ederken, AK
bikispid aort kapakl hastalarin %6’sinda bulunmustur
(32).

Biklispid aort kapadi ile AK birlikte olan vakalarin
¢ogu AK sebebiyle erken yasta opere olmaktadir.
Operasyon geciren AK hastalarinin izlendigi genis bir
seride hastalarin %41'inin dncelikli olarak kapak iliskili
nedenlerle tekrar opere oldugu gorilmustir (33).
Bundan dolayi bu hastalar rutin olarak ekokardiyografi
ve BT/MR gibi diger goriintlileme yontemleri ile takip
edilmeli ve gelisebilecek komplikasyonlar agisindan
riskli hasta gruplarinin belirlenmesi gerekmektedir (34).

Turner sendromu

Turner sendromu, bir X kromozomunun tamamen
veya kismen yoklugundan kaynaklanir. Genellikle 45X
karyotipine sahip bireylerden olusur. Eslik eden en sik
kardiyovaskiler defekt BAK'dir (yaklasik %30). Diger
kardiyovaskiler defektler (AK, uzamis aort arki, parsiyel
anormal pulmonervendzdonis)ile de Turner Sendromu
iliskilidir (35). Turner sendromlu hastalarda artmis AD
riski vardir (36). Kardiyovaskiler olaylara bagl mortalite
nedeniyle Turner sendromunda 6ngdrilen yasam siresi
kisalmistir (37). Ekokardiyografi ile beraber manyetik
rezonans goriintiileme veya bilgisayarli tomografi ile
degerlendirme gerekir.

Patent Duktus Arteriyozus

Patent duktus arteriyozus genelllikle izole olarak
bulunurken, pediyatrik hastalarda BAK ile iliskili
oldugu gorilmiustir (38, 39). Tedavi edilen eriskin PDA
hastalarinin sonraki takiplerinde BAK acisindan ileri
degerlendirme yapilmasi gerekir.
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Supravalviiler Aort Darligi/Williams Sendromu

“Williams-Beuren sendromu” olarak da bilinen “Williams
sendromu’, dolasim sistemi dahil bircok sistemi etkileyen
nadir bir genetik bozukluktur. Williams Sendromu’nda
gorulen tipik dogumsal kalp defektleri supravalviler
aort darligi, pulmoner darlik (hem kapak hem de
periferik), AK ve mitral kapak prolapsusudur. Atipik
kardiyovaskiler anomaliler olarak Fallot tetralojisini,
atriyal septal defektleri (ASD), aortik ve mitral kapak
yetmezlikleri, BAK', VSD’leri, total anormal pulmoner
vendz donls anomalisini, ¢ift odacikh sag ventriklld,
Ebstein anomalisini ve coroner arter anomalilerini igerir.
7911.23 kromozomundaki elastin geninin delesyonu
kardiyovaskiler gelisim sirasinda elastinin eksikligine
veya anormal birikmesine yol acar, bu da Williams
Sendromu’nda yaygin kardiyovaskiler anormallikler
olugmasina neden olur.

Supravalviiler aort darhgi izole aortik bir defektten
cok diffliz aortopatinin bir parcasidir. Supravalviiler
aort darligi hastalarinin yaklasik %601 peri yizu, kisa
boy, periferik pulmoner stenoz, sistemik arteriyel
hipertansiyon, AK ve renal arter darligi ile karakterize
Williams Sendromu’na sahiptir (40). Hastalarin %30-
50'si anormal aort kapagina sahip olup, %30’u BAK'tan
olusur. Cerrahi verilerde supravalviler aort darligi olan
hastalara BAK'da eslik ettigi durumlarda yiiksek oranda
tekrar operasyonlarin oldugu bildirilmistir (%59 BAK,
%19 TrikUspid aort kapadi) (41).

Ventrikiiler Septal Defekt

Cocukluk doneminde en sik saptanan konjenital kalp
defekti VSD'dir. Eriskin donemdekiVSD'ye sahip bireylerin
%30’unun BAKile iliskili oldugu saptanmistir (42). VSD'ye
yonelik yapilan diizeltme operasyonlar sirasinda aort
kapakta da yapisal degisiklikler olusabilir, bu durum AY’ye
yol acabilir. Bundan dolay VSD'li hastalarda operasyon
oncesi eslik eden BAK olup olmadigini degerlendirmek
gereklidir.

Shone Kompleksi

Shone kompleksi, sol kalp obstriiktif lezyonlari ile giden
bir sendromdur. Supravalviler mitral membran, parastt
mitral kapakh valviler mitral stenoz, subaortik darlik ve
AK'I iceren dort kardiyovaskuler defekt ile tanimlanan
Shone kompleksi nadir gorilen bir durumdur ve BAK
vakalariyla da iliskilidir (43). 30 vakayi iceren bir hasta
serisinde hastalarin 19’'unda BAK'a rastlanmistir (19).

Konjenital Koroner Anatomik Varyantlar

BikUspid aort kapadi, tek koroner arter ya da koroner
dominansin tersine donmesi (sol koroner dominant
%24-59) durumlari ile birlikte bulunabilir. Triklspid aort
kapagina gore BAK'larda sol ana koroner arterin seyri
daha kisadir (<5 mm) (44, 45). Fakat bu bulgu genis bir
otopsi serisinde gosterilememistir (46).

Komplikasyonlar ve Prognoz

Biklispid aort kapagina sahip hastalarin bircok farkh
klinik seyri olabilir. BAK'li bazi hastalar cocukluk caginda
konjenital AS, siddetli AY veya ciddi AK gibi tibbi yardim
gerektiren, son derece semptomatik durumlar ile
karsimiza gelebilirler. Bununla birlikte, BAK'l bircok gencg
tamamen asemptomatiktir ve “normal” islev gosteren
BAK’a sahiptir. Yine de BAK'li hastalarin en az icte birinin
ve belki de buytk bir cogunlugunun yasamlari boyunca
bir komplikasyon gelistirebilecegi tahmin edilmektedir
(29, 47-49). Hastalarin biyik cogunlugu eriskin caga
kadar asemptomatik kalmaktadir. Eriskin caga gelindigi
zaman valviler fonksiyonun ilerleyici dejenerasyonunu
ile birlikte anevrizma, diseksiyon ve aortik dilatasyonu da
iceren birtakim lezyonlarin ortaya ¢ikma ihtimali vardir.
Erken cerrahi ve otopsi verileri valviiler disfonksiyonun
ilerlemesinin, ozellikle aort darliginin, BAK hastalarinda
triklispid aort kapadi olanlara gore anlaml derecede
erken yasta gorildugini belirtmistir (50).

Toronto ve Olmstead'den alinan en yeniyas karsilastirmali
verilerde BAK hastalar arasinda genel mortalite agisindan
anlamli bir fark olmadigi ortaya konulmustur (47, 48). Ayni
calismada kalp cerrahisinin BAK hastalarinda kontrollere
gore daha yiksek oldugu bildirilmistir. Toronto'dan
yapilan c¢alismada, hipertansiyon, hiperlipidemi ve
sigara iciciligi gibi risk faktorlerinin BAK hastalarinda
kot sonuclar ortaya ¢ikardigi bulunmustur (48). Her iki
calisma da, yasa bagimli kapak disfonksiyonu (darlik veya
yetmezlik) oranlarinin arttigini 6ngérmustar.

Aort stenozu

Aort stenozu, BAK hastaliginin sik gorilen bir
komplikasyonudur. Intrauterin dénemde, fetiiste ciddi
aort darhgi olsa bile fetiis yasayabilir. Ancak bu bebekler
dogumdan sonra hemodinamik bozulma acisindan
risk altindadirlar. Glnimizde dodum oOncesi tani
mumkiindir (26). BAK hastaligina 6zgii olmasa da, ciddi
aort darligi olan cocuklarda endokardiyal fibroelastoz
gorilebilir ve obstriiksiyonun giderilmesinden sonra
kismen geri donisimliddr (51, 52). Bebeklik doneminde
aort darhgdi ile basvuran ¢ocuklar daha ciddi hastaliklara
adaydir (53-55). Cocukluk doneminde genellikle balon
valviloplasti, bu yas grubunda ciddi aort darhgi icin
tercih edilen tedavi yontemidir.

Biklspid aort kapak darhgi histopatolojik olarak,
lipid birikimi, neoanjiyogenez ve inflamatuar hicre
infiltrasyonu olan triklispid aort kapak darligiile benzerdir
(56). Bu patolojik degisiklikler ileri yaslarda baslar,
ancak ikinci on yilda gorilebilir ve dérdiinci on yilda
kalsifikasyona ilerler (50, 57). Yaprak¢ik morfolojisi ve
aterosklerotik risk faktorleri aort darliginin ilerlemesinde
rol oynar.Cocuklarda S-N (sag-nonkoroner) yaprakgiklarin
fizyonu stenozla iliskilendirilirken, yetiskinlerde sag ve
sol koroner uclarinin fiizyonu daha fazla aort darhgi ile
iliskilidir (29, 58).
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Cok merkezli genis bir seriyi iceren bir calismada,
cocuklarin (yas ortalamasi 10 yil) Ucte birinde 4-8 yillik
takip slresince kateterizasyon gradientlerinde artis
oldugu gosterilmistir (59). Takip c¢alismasinda bazal
tepe sol ventrikil ile aortik gradiyentleri >50 mmHg
olan c¢ocuklarin, yilda %1,2 oraninda ciddi kardiyak
olaylar icin risk altinda oldugu gosterilmistir (60). Erken
cocuklukta daha az kapak tutulumu olan ¢ocuklarda bile
hastalik ilerleme gosterebilir. Gradiyenti <25 mmHg olan
cocuklarin % 20'si takipte mudahaleyi gerektirmistir. Hafif
aort darhgi olan ¢ocuklarin % 20'sinde 30 yillik takipte
hafif hastalik gelistigi gorGlmustir. Valviler hastalik
ilerlemesinde esas belirleyicinin yas oldugu gosterilmistir
(61).

Aort Yetmezligi

Cocukluk caginda, AY vyaprakcik prolapsusu ve
endokardite bagh veya balon valviloplasti sonrasi
durumlarda gelisebilir (60, 61). AY, yasla birlikte ¢ikan
aortun genislemesine ikincil olarak da gelisebilir. BAK'li
eriskinlerde farkl derecelerde AY olmasina ragmen, saf
AY’nin gercek prevalansi konusunda, bazi arastirmacilarin
nadir oldugunu bazilarinin da sik oldugunu 6ne stirmesi
ile birlikte prevelans konusunda gorus birligi olusmamistir
(29, 34, 62). Buylk bir cerrahi seride, aort kapak
replasmaninda cerrahi olarak eksize edilen kapaklarin
%13’tinin saf AY'ye sahip oldugu gosterilmistir (63).

Kanada'’nin Olmstead sehrinde yapilan bir calismada
(64), asemptomatik eriskinlerin %47'sinde baglangicta
bir dereceye kadar AY vardi. Bununla birlikte, siddetli
AY icin yapilan miidahaleler nispeten nadirdi ve takip
sirasinda calisma grubunun sadece %3'lUinde girisim
gerekmisti. Toronto'da yapilan ¢calismada ise (48), nifusun
%21'i baslangicta orta ya da ciddi AY'ye sahipti; ancak
sadece %6'si semptomatik AY veya ilerleyici sol ventrikdl
fonksiyon bozuklugu icin miidahaleye gerek gérilmastr.
Prevalanstaki degisikliklere ragmen, orta ya da siddetli
AY klinik olarak 6nemlidir ve ge¢ donemde gelisebilecek
kardiyak olaylar icin bagimsiz bir belirleyicidir.

Aortopati ve Aort Diseksiyonu

BikUspid aort kapaginda aort koki genislemesi cocukluk
doneminde gosterilmisti, bu durum aortopatinin
yasamin erken yaslarinda basladigini disiindiirmektedir
(65-67). Ayrica, BAK'lI cocuklarin, aorta boyutlarinda
triktspit kapakh cocuklara gore daha fazla artis vardir
(73). Hem cocuklarda hem de yetiskinlerde, baslangicta
daha buylk aorta sahip hastalarda aortun ilerleyici
genislemesi daha yaygindir (68-70). BAK hastaliginda
aortik andlis, sinUs valsalva ve proksimal ¢ikan aorta
caplan, trikiispid aort kapakl eriskinlerden daha
blyuktar (71-73).

Cikan aortanin genislemesi, aort operasyonlari agisindan
bagimsiz bir risk faktoriidur. Artmis sistolik kan basinci,
erkek cinsiyet ve 6nemli kapak hastaligi dahil, ¢cikan aort

dilatasyonuiile iliskili bir dizi risk faktori olmasina ragmen,
en Onemli degisken yastir (48, 71, 74, 75). Aort koki
boyutunun, kapak morfolojisi ve dnemli kapak hastalig
varhd ile iliskili oldugu gésterilmistir (48, 74). Ozellikle,
AY'den kaynaklanan artan atim hacmi, stres faktorleriyle
birlikte hastalikli aortanin genislemesine yol acar (58,
74, 76). Hamilelik doneminde olan aortanin media
tabakasindaki degisiklikler sonradan aortik dilatasyona
donusebilir.

En ¢ok korkulan komplikasyon, 6ncelikle yiiksek mortalite
oranina bagli olarak AD'dir. Ancak, bu komplikasyonun
gercek insidansi tartisiimaktadir. Her ne kadar prevalans,
calisilan kohortun tiriine bagl olarak degisse de,
BAK ile iliskili diseksiyon vakalarinin tahmini orani %4
civarindadir (77-80).

Marfan  sendromuna  gdére  BAK  hastaliginin
prevalansindaki artistan kaynakli BAK nedeniyle
meydana gelen diseksiyonlar, Marfan sendromundan
kaynaklanan diseksiyonlara esit veya onlardan daha siktir
(81). BAK hastalarinda diseksiyon, tipik olarak ¢ikan aortu
etkiler, ancak yasl hastalarda inen aort tutulumu da
bildirilmistir (32). Her ne kadar diseksiyon, genislemis
aortali hastalarda daha yaygin olsa da, normal boyuttaki
aort koklerinde ve kapak replasmanindan sonra da
diseksiyona ugrayan hastalar da vardir (28). Diseksiyon
icin risk faktorleri aort boyutlari (82, 83), aort sertligi (84),
erkek cinsiyet (85), aile Oykiisii (86) ve AK (85) veya Turner
sendromu (87) gibi durumlarin varhigini igerir.

infektif Endokardit

Anormal yaprak yapisina veya anormal tirbulans
akimina baglh olarak BAK'a sahip hastalar IE icin risk
altindadir. Daha eski otopsi ¢alismalarinda endokarditli
aort kapak orneklerinin Ugte birinden fazlasinin bikiispit
kapak oldugu bildirilmistir (13). Toplum ¢alismalari,
BAK hastalari arasinda IE gelisme insidansini %2 ile %5
olarak bildirmistir (47, 48, 88). Yapilan bir popdiilasyon
calismasinda, BAK'li hastalarda kesin ve olasi iE insidans,
10 000 hasta icin %9,9'du (88). Otopsi ¢alismasinda, BAK
olan hastalarin %14'tinde iE oldugu gésterildi (89). Aort
kapak endokarditinin %25 ile %30’u BAK'tan kaynaklanir.
BAK'a bagli gelisen (genellikle yaprak perforasyonu ile
iliskili) ciddi AY’nin %60 kadari IE'nin bir sonucudur (29).

Ayrica bikispid aort kapak endokarditinin, trikiispid aort
kapagi endokarditinden daha sik cerrahi gerektirdigi
bildirilmistir (90). BAK’a bagli endokardit olan bireylerin
%54-85'inde kalp cerrahisi gerekmektedir ve trikiispid
aort kapagina baglh endokardite kiyasla daha yiksek
oranda perivalviiler apse gelisimi séz konusudur (91-93).

Guncel kilavuzlarda antibiyotik profilaksisi
gerektiren yuksek riskli lezyonlar arasinda BAK dahil
edilmemistir. Fakat baz klinisyenler, IE ve daha yiiksek
ciddi komplikasyon riski nedeniyle, BAK olan hastalara
antibiyotik profilaksisi 5nermektedir (93, 94).
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Biklispid aort kapagina eslik edebilecek sendrom
ve genetik hastaliklarin bilinmesi daha erken tani
konulmasini saglayacaktir. BAK'In morfolojik fenotipi,
gelecekteki komplikasyonlari ve prognozu 6ngoérebilecegi
icin, belirlenmesi 6nemlidir. Gelecckte yapilacak uzun
sureli ve genis kapsamli calismalarda BAK ve gelisebilecek
komplikasyonlararasindakiiliskidahanetanlasilabilecektir.
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' ABSTRACT |

Oz

Serum sickness and serum sickness-like reactions are the type Il
hypersensitivity reactions that occur in the presence of culprit
agents which can be an exogenous protein, drug, bacteria, virus.
Clinical symptoms usually begin in 6-21 days after exposure to
antigenic stimulation. Typical clinical findings are characterised
as fever (10-20%), erythematous rash (95%), polyarthritis
and / or polyarthralgia (10-50%), and lymphadenopathy (10-
20%). There are no specific laboratory findings and diagnostic
criteria for serum sickness-like reaction. Laboratory findings
usually include leukocytosis, mildly increased erythrocyte
sedimentation rate, and rarely proteinuria and hematuria. Even
though there are no diagnostic criteria for serum sickness-
like reaction, it can be diagnosed with the presence of fever,
rash, arthritis-arthralgia, lymphadenopathy, myalgia which
occurs in 1-2 weeks after exposure to an agent that can trigger
the disease. Recommended or achieved a consensus for the
treatment of the serum sickness-like reaction doesn’t occur and
the information about this subject in the literature is limited by
the authors’ case reports who share their experiences.

Keywords: Child, hypersensitivity, rash, serum sickness

Serum hastaliyi ve serum hastaligi benzer reaksiyonlar belli
antijenlerin  varliginda ortaya c¢ikan tip Il hipersensitivite
reaksiyonudur.  Semptomlar  antijenik uyarlya  maruziyet
sonrasi genelde 6-21 gUn sonra baslar. Tip Il hipersensitivite
reaksiyonuna sebep olan antijen ekzojen yabanci bir protein,
ilag, bakteri, virts olabilir. Tipik klinik bulgular ates (9%10-20),
eritamatdz dokintl (%95), poliartrit ve/veya poliartralji (%10-
50) ve lenfadenopati (%10-20) ile karakterizedir. Serum hastalig
benzeri reaksiyon icin spesifik labaratuvar bulgulari ve tani kriteri
bulunmamaktadir. Labaratuvar bulgularinda genellikle I6kositoz,
hafif artmis eritrosit sedimentasyon hizi ve nadiren proteinuri ve
hematiriyi icermektedir. Serum hastaligi benzeri reaksiyonun
tani kriterleri bulunmamakla birlikte hastaligi tetikleyebilecek
bir ajana maruziyetten 1-2 hafta sonra gelisen, baska bir nedene
baglanamayan ates, dokuntd, artrit-artralji, lenfadenopati, myalji
klinigiile tanikonulur. Serum hastaligi benzeri reaksiyonda dnerilen
ve goris birligi saglanmis bir tedavi sekli bulunmamaktadir. Bu
konuyla ilgili literattrde daha ¢ok yazarlarin kendi deneyimlerini
paylastiklari vaka bildirimleri mevcuttur.

Anahtar Kelimeler: Cocuk, dokintd, hipersensitivite, serum
hastalig

INTRODUCTION

Although the exact frequency of hypersensitivity
reactions is not known, it is reported around 7% (1) and
it occurs in recurrent exposures, not in the first exposure
of antigen. In 1970s, Coobs and Gell described four types
of hypersensitivity reactions that named as type |, II, Il
and IV (2).

Serum sickness and serum sickness-like reactions
(SSLR) are the type Il hypersensitivity reactions

that occur in the presence of culprit agents. Type llI
hypersensitivity reactions occur through immune
complexes and localized and systemic reactions may
exist. For the localized reaction forms, after intradermal
or subcutaneous administration of the antigen, immune
complexes with circulating antibodies can be observed.
Neutrophil migration happens in the region of immune
complex storage and causes regional tissue damage.
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For the systemic reaction, when the antigen enters into
the circulation, it creates immun complexes there with
the antibody. If the antigen is a small amount, immune
complexes can be eliminated by phagocytes, but if the
antigen load is high, they accumulate in the tissues (3-5).

Symptoms usually begin in 6-21 days after exposure
to antigenic stimulation. The antigen that causes type
Il hypersensitivity reaction can be an exogenous
protein, drug, bacteria, virus. Typical clinical findings are
characterised as fever, erythematous rash, polyarthritis
and / or polyartralgia and lymphadenopathy. Muscle
pains, peripheral edema, chest pain, shortness of breath
and glomerulonephritis are rarely observed in patients

(6).

Although patients seem to be very sick in the feverish
period, the disease limits itself. The elimination of the
culprit agent that causes the disease, symptomatic
treatment, and for some cases nonsteroidal anti-
inflammatory drugs and glucocorticoids are the basis of
treatment (6,7).

In this article, our aim is to draw the attention of a
clinician to SSLR.

ETIOLOGY AND EPIDEMIOLOGY

Classic serum disease was first described in 1905 as a self-
limiting type lll hypersensitivity reaction that developed
in some patients following administration of diphtheria
antitoxin derived from horse serum (8). This study
indicated that clinical symptoms appeared after for a
length of time as the administration of diphtheria anti-
serum and the time was shortened when the serum was
re-administered. After the use of various drugs, there are
similar clinical reactions with serum-sickness but with
different mechanisms. These are generally referred to
as serum sickness-like reactions (SSLR). SSLR can also be
seen after infections (especially streptococcal infections,
tuberculosis and some viral infections such as hepatitis),
drugs and post vaccination (9,10). Serum sickness-like
reactions are more common in children than serum
sickness. Risk factors include the dose (high-dose causes
high-risk) and the mode of use (the risk of intermittent
use is higher than continuous use) matters. Commonly
accused drugs include antibiotics (cephalosporins,
clarithromycin, ciprofloxacin, penicillin, minocycline),
anticancer agents, anticonvulsants, antidepressants,
antidisritmics, antihypertensives and nonsteroidal
antiinflammatory drugs. Existing studies in the literature
reveal that SSLR ensues after insulin (11). In addition,
we believe that the foods which increase intestinal
permeability such as monosodium glutamate, trehalose
and fructose can cause SSLR.

As the efficient research has not been done until recent
years, there is no clear data about the incidence in the
children. Even though there are some claims on the

references that refer SSLR is seen rarely in childhood, it is
observed that they are more frequent than it was thought
as the studies are being performed. Epidemiological
study in the pediatric patients with serum sickness-like
reaction was first performed in the late 1970s and it was
reported as 0.06% -0.5% (12). Thirty percent of these were
associated with the drug, and antibiotics had a ratio of
sixty percent among drugs. Although SSLR occurs mostly
after oral antibiotic intake, it has been defined especially
after intake of cefaclor and it has been reported as 1-2%
after exposure (12). In Australia, the risk of developing
this reaction after cefaclor intake was found to be 0.4%
in a study in children under 6 years of age (13).In a similar
study in the United States, the risk was assessed as 0.2%
(12,13).

PATHOPHYSIOLOGY

Type Ill immune complex hypersensitivity reaction is
a reaction that occurs by the binding of the antibody
(against a solubl antigen) with the antigen, forming
an immune complex and activating the complement
system as a result. The severity of the reaction is related
to the size and the distribution of the immune complex.
Immune complexes are frequently observed in the vessel
wall, synovial membrane of joints, glomerular basement
membrane in kidney and choroidal plexus in brain. The
reactions begin when the immune complexes activate
the complement system.

Type Il hypersensitivity reaction may be local or
systemic. In the localized reaction, intradermal or
subcutaneous administration of the antigen forms
immune complexes with the circulating antibodies.
By the neutrophil migration to the region of immune
complex storage, regional tissue damage develops,
edema and erythema occurs. This reaction that develops
within 4-8 hours, is called acute Arthus reaction. For
the systemic reaction, when the antigen enters the
circulation, the immune complexes are formed in the
circulation with the antibody. If the antigen has a small
amount, the immune complexes can be eliminated by
phagocytes, but if the antigen is overloaded the immune
complexes accumulate in the tissue. The most classic
type of type lll reaction is Serum Sickness. During the
days or weeks after the injection of the exogenous serum;
symptoms as fever, malaise, edema and erythema with
widespread vasculitic rashes, lymphadenopathy, arthritis
and glomerulonephritis may appear (14,15). Similar
reactions are sometimes seen after the use of drugs
and are defined as SSLR. Although they mimic clinically
similar conditions, SSLR is more common and these
two conditions are need to be distinguished. (3,16,17).
Serum sickness is an immune complex mediated type
[l hypersensitivity reaction to exogenous, nonhuman
proteins. Laboratory investigation finds associated
hypocomplementemia (C3 and C4) and proteinuria.

117



Pediatr Pract Res 2020; 8(3): 116-121

Glngorer et al.

In contrast, serum sickness—like reaction is probably
a nonimmune complex-mediated reaction to drugs
and does not manifest hypocomplementemia or renal
involvement (18). The pathogenesis of SSLR is not well
understood. Although it is unclear which mechanism of
SSLR reactions occur with, it is thought to be by/with a
hapten that is binded to plasma proteins and activated
the immunological response (19).

To our considerations immune complexes against various
antigenic stimuli occur frequently in the circulation.
Specially after increasing the consumption of drugs and
packaged food, the immune complex reaction to these
antigenic stimuli is gradually increasing. If the size of
these immune complexes is micro, they are filtered from
the glomeruli, but the larger immune complexes are
seen and captured by the phagocytic system (neutrophil,
macrophage) and cleared from the body so do not
cause any hypersensitivity reaction. However, when the
medium-sized immune complexes are made in large
amounts, they accumulate in the tissues where they find
the appropriate receptors (Figure I).

We believe that immune complexes activate neutrophils
and macrophages by creating a direct immunologic
response when they find the appropriate tissue receptor
without activation of complement and tissue damage
occurs due to the release of cytokines, vasoactive amines,
enzymes to the environment (20).

The hypothesis about the development of a genetically
abnormal inflammatory response to drug metabolites is

also suggested in the pathogenesis of SSLR (21). Invivo
drug biotransformation studies about this subject have
shown that lymphocytes are more activated and more
capable of killing in patients with a history of SSLR than
the control group. Some studies suggest that antibiotics
change intestinal mucosal permeability and induce the
development of SSLR exist. (22-24).

HISTOPATHOLOGY

Histopathological findings of patients with SSLR
were found nonspecific, patients with accumulation
of perivascular lymphocyte, eosinophil, neutrophil
and one patient with histiocyte accumulation were
observed. Findings were consistent with urticarial
perivascular infiltration but not consistent with vasculitis
whereas serum sickness diseases often have neutrophil
predominant inflammation or leukocytoclastic vasculitis
with skin biopsy (25,26). Similar histopathological
findings were obtained by Bunick et al. in another study
in 2011 in which they evaluated histopathological
findings of a patient (27). Finally, in 2017, the Nguyen
et al. and in 2019 Tan et al. was found the neutrophilic
urticarial pattern in histopathological evaluation of SSLR
(28, 29).

With the contribution of these studies it is possible to
disclore that the skin findings of serum sickness-like
reaction are not consistent with a typical vasculitis.
However, the limited number of studies on this subject is
not sufficient to reach a definite conclusion.

Fc

Small sized IC === |t is discharced with glomerular filtration

Big sized IC ==—==3» Cleared by the phagocytic system

immunological reaction
kidney: glomerulonephritis
endocardium: endocarditis
myocardium: myocarditis
pericardium: pericarditis
eye: uveitis

lymph nodes: lymphadenopathy

Ag + Ab ===3» Immune complex (IC) ====3 circulating IC

Fab1

Fab2

Medium sized IC==3 They accumulate in the tissues where they find the appropriate receptors and initiate a complement-mediated

synovia: arthralgia, arthritis, PSRA
skin: rash

subcutaneous: subcutaneous nodules
meninges: korea, PANDAS

endothel: vasculitis

Ag: antigen, Ab: antibody, PSRA:Poststreptococcal reactive arthritis, PANDAS: Pediatric autoimmune neuropsychiatric disorders associated with streptococcal infections

Figure 1. Pathophysiology of Tip Ill hypersensitivity reactions
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CLINICAL SYMPTOMS AND FINDINGS

SSLR is a clinically diagnosed disease with fever, rash,
polyarthralgia and polyarthritis. Symptoms are usually
seen 6-21 days after exposure and skin rash (95%),
lymphadenopathy (10-20%), arthralgia (10-50%)
fever (10-20%) is observed in patients. Patients may
also experience muscle pain, chest pain, peripheral
edema, difficulty in breathing, rarely neurological
and myocardial involvement, dyspnea with or
without pulmonary infiltrates, hepatosplenomegaly,
gastrointestinal symptoms, renal complications and
serositis can be observed in patients (16,17). In our
country, the widest study of SSLR series which is
performed by Yorulmaz et al. detected rash in 89.7%,
arthritis in 51.7%, fever in 41.40%, arthralgia in 37.9%,
abdomen pain in 20.7%, lymphadenopathy in 10.3%
of the patients and pleural effusion in only one patient
(3.44%) (30). Urticaria is the most common skin rash
and may be itchy. Other cutaneous symptoms such as
morbiliform, papular, maculopapular, palpable purpura,
scarlatiniform, erythema multiforme-like rashes can
be seen. In some studies palmar erythema, livedo
reticularis and periungual hemorrhage have also been
described (31,32). Ulcer secondary infection, vesicular
rash are not common. Mucosal rash is not expected,
sometimes rashes may be too different to describe (32).
Unlike urticaria, the lesions tend to remain stable and
do not wither in 24-36 hours. Usually an ecchymotic
characteristic rash accompanied by periocular edema is
observed (33,34). Since the rashes are compound with
meningococcemia, patients who have been performed
with diagnostic lumbar punctures were present in the
literature (30). Rash is usually seen earlier than other
findings (21,35). Typically, rashes begin at the anterior
lower part of the body, in the periumbilical or axillary
region and spreads to the upper part of the body and
extremities. These rashes may start and spread on the
palmar or plantar faces in the joints of the hands and
feet (36).

Fever, malaise, lymphadenopathy, myalgia, symmetrical
arthritis of the knee and metacarpophalangeal joints
and artalgia are the most common clinical features
after rash (16,17). Elbows, knees and ankles are the
most affected joints (31). Neurological involvement,
gastrointestinal symptoms and renal complications may
alsooccurin patients (16,17).The fever is usually >38,5°C
and it spontaneously elevates in the daytime and then
spontaneously returns to normal and chills does not
accompany. Though the fever increases and decreases
during the day, it does not show specific changes in a
part of the day. When the fever increases in patients,
malasia is usually seen. Arthralgia and arthritis are
more common in the knee and metacarpophalangeal
joints, but can also be seen in other joints including the
wrist, the ankle and shoulders (37). Joint involvement
usually occurs after the rash and disappears before the

rash disappears. Other rare findings include nonspesific
headache, blurred vision, anterior uveitis,and peripheral
neuropathy involving the guillan barre syndrome (35).

LABORATORY FINDINGS

Specific laboratory findings and diagnostic criteria
for SSLR don't exist. Laboratory findings usually
include leukocytosis, mildly increased erythrocyte
sedimentation rate, rarely proteinuria and hematuria
(6,7).

Unlike serum sickness, circulating immune complexes
and low complement levels are not observed.
Eosinophilia is not usually seen (16,17,38,39). Yorulmaz
et al. reported that 10 of 29 patients had leukocytosis
and 17 had elevated erythrocyte sedimentation rate
on their study (30). Other patients showed normal
laboratory findings. Although some studies have shown
increased liver function tests, it is not clear whether
this is due to SSLR or etiology of SSLR (40). Moreover,
it should be noted that hypoalbuminemia develops
in patients with edema and findings may be observed
in systemic involvement according to the organ held
although the systemic involvement is not frequent.
Although the biopsy is not diagnostic, the results are
consistent with the neutrophilic urticarial pattern in
patients who underwent biopsy (28,29).

DIAGNOSIS

Although there are not diagnostic criteria for SSLR,
diagnosis is made with the clinical symptoms and
findings such as fever, rash, arthritis-arthralgia,
lymphadenopathy and myalgia which develops 1-2
weeks after exposure to an agent that can trigger the
disease. Mucosal membranes are not involved. The
most frequent cutaneous findings include macular
exanthem, urticarial eruption which may have dusky
to purple centers, and eruption mimicking erythema
multiforme. The other primary clinical feature is joint
involvement manifesting with arthralgia and swelling.
The hallmark of SSLR is its benign outcome. The acute
phase reactants are slightly high. The other labaratory
tests, including C3 and C4 levels, are normal.

DIFFERENTIAL DIAGNOSIS

In the differential diagnosis, some viral infections,
hypersensitivity vasculitis, acute meningococcal or
gonococcal infection, urticaria multiforme, urticarial
vasculitis, Lyme disease, acute rheumatic fever,
systemic juvenile idiopathic arthritis (sJIA), Kawasaki
diseases, serum sickness, systemic lupus erythematosus
(SLE), reactive arthritis, septic arthritis, subacute
endocarditis and other types of drug reactions should
be considered. Fever lasts longer than two weeks
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in sJIA and general condition disorder is dominant.
Rash occurs at the time of fever and also acute phase
reactants are significantly higher. Viral serology must be
studied for the differentiation of viral systemic disease.
Urticarial vasculitis is a type Ill hypersensitivity reaction
such as SSLR but rash doesn’t accompany fever and
lymphadenopathy also compleman C4 level decreases
in blood. When annuler lesions are seen in urticaria
multiforme, joint involments aren't seen, more over
lesions are wandering and do not seen more than 24
hours. Erythema migrans are typical for Lyme disease.
There is a suspicious history that will make us think of
lyme. Erytema marginatum in acute rheumatic fever is
very difficult to see and the presence of typical major
symptoms of the disease, previous evidence of group
A beta hemolytic streptecoccal infection leads to
diagnosis. Mucosal involvement with refractory fever
is common in Kawasaki disease but arthritis/arthralgia
is not prominent. None of the laboratory and physical
examination findings that meet the typical diagnostic
criteria in seen SLE is seen SSLR. Differential diagnosis
from other drug reactions is difficult. It is distinguished
from drug rash with eosinophilia and systemic
symptoms (DRESS) syndrome by lack of eosinophilia.
Also SSLR differs from other drug reactions with the
prominence of arthritis/arthralgia. SSLR is a diagnosis
of exclusion if we cannot find other diseases in the
presence of appropriate findings, it should come to
mind because of the increasing number of patients.

Generally it occurs after the exposure to antibiotics,
accompanied by fever, myalgia, arthritis / arthralgia,
lymphadenopathy and lack of facial and acral edema
and mucous membrane involvement. The patient’s
general condition despite the fever is well. There
isn't any pathological laboratory examination except
the leukocytosis, neutrophilia, moderate elevation
of sedimentation and C-reactive protein. With these
properties, it is a diagnosis of exclusion from other
diseases.

TREATMENT

Treatment of choise or consensus for SSLR don't exist.
Treatment generally consists of distraction of the
causative agent of SSLR and symptomatic treatment.
Avoiding the culprit agent is the primary treatment.
Nonsteroidal  antiinflammatory ~ (NSAID)  drugs,
antihistamines and varying doses of steroids due to the
experience of the clinic can be applied for symptomatic
treatment (11). For the distraction, it is being avoided
if the agent is known, also there are some studies that
performs plasmapheresis in the literature (11).

Paterson-Fortin et al. (36) reported that patients benefit
from the nonsteroidal antiinflammatory treatment.
However, it has been reported that clinical recovery
was usually observed after steroid treatment, steroid

is usually administered at a dose of 1 mg/kg as the
prednisolone form for about 4 weeks and the centers
who administer low-dose methylprednisolone exist
(11,37,41,42). Brucculeri et al. reported that they
destroyed the clinical signs after 5 days of treatment
with prednisolone 20 mg twice Daily (17). Tatum et al.
reccommend the treatment of prednisolone for 2 weeks
in the form of 40-60 mg / day (43).

In the literature on this subject, there are more case
reports where the authors share their experiences. (44-
46).

As we could not cure with antihistaminics and
nonsteroidal antiinflammatory treatment in our unit,
we treat the patients who diagnosed with SSLR first
3-6 days 10 mg/kg and the following 3-6 day 5 mg/kg
methylprednisolone and 1 mg/kg oral prednisolone
decreasingly after 4 weeks of treatment. With this
treatment, complete clinicalimprovement was achieved
in all of our patients and no relapse was observed in
any of our patients. Although we have not done any
comparative study on this subject, we recommend the
use of this treatment scheme developed in accordance
with our clinical experience in patients with SSLR.

CONCLUSION

After increased usage of the various antigenic stimuli,
specifically antibiotic use, the development of serum
sickness-like reaction is defined increasingly. As studies
on this subject increase, clinicians will recognize
better this reaction and develop a common treatment
modality in the future. Our purpose is to define this
situation in the light of current data and to create
awareness among physicians about this subject.
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