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AMAC

Kahramanmarag Siit¢ii Imam Universitesi Tip
Fakiiltesi Dergisi bilimsel bir dergi olup, tibbin ¢esitli
alanlarinda arastirma makaleleri, olgu sunumlar1 ve
derlemeleri yayinlar

KAPSAM

Dergi Kahramanmaras Siit¢ii Imam Universite-
si (KSU) Tip Fakiiltesinin yayin organi olup, ulusal ve
uluslar arasi tiim tibbi kurum ve personele ulasmay1 he-
deflemektedir. Derginin yayin prensipleri, bagimsiz, 6n
yargisiz ve ¢ift-kor hakemlik ilkelerine dayanmaktadir.
Yayin Kurulu, Uluslararas: Tip Dergisi Editorleri Kon-
seyi (ICMJE) ve Yayin Etik Ilkeleri Komisyonu (COPE)
ilkeleri cercevesinde calisir.

Yayin agamasinda ve kabul sonrasinda yazarlardan
higbir {icret talep edilmemektedir. KSU Tip Fakiiltesi
Dergisi yilda 3 say1 olmak {izere 4 ayda bir (Mart,Tem-
muz, Kasim) bir ¢ikar. Derginin yazi dili Tiirkge ve In-
gilizcedir.

AIM

KSU Medical Journal is a scientific journal which
aims to publish original articles, case reports and re-
views on different fields of medicine.

SCOPE

KSU Medical Journal is the official journal of Kah-
ramanmarag Siitgii Imam University Faculty of Med-
icine and aims to reach all national and international
medical institutions and staff. It has the highest ethical
and scientific standards and has no commercial con-
cerns in publishing manuscript. The publication prin-
ciples of the journal are based on the principles of in-
dependent, peer-review and double-blinded refereeing.
Editorial Board of the KSU Medical Journal complies
with the criteria of the International Council of Medical
Journal Editors (ICMJE), and Committee on Publica-
tion Ethics (COPE).

No fee is requested from the authors at the pub-
lishing stage and after acceptance. Journal is published
every 4 months (March, July, December), 3 times a year.
The publication language of the journal is Turkish and
English.
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YAYIN KURALLARI

Yaymlanmak i¢in gonderilen makalelerin daha
once bagka bir yerde yayinlanmamis veya yayinl-
anmak iizere gonderilmemis olmasi gerekir. Eger
makalede daha once yayinlanmig; alinti yazi, tablo,
resim vs. mevcut ise makale yazari, yayin hakki sahi-
bi ve yazarlarindan yazili izin almak ve bunu makalede
belirtmek zorundadir. Bilimsel toplantilarda sunulan
Ozetler, makalede belirtilmesi kosulu ile kabul edilir.
Dergiye gonderilen makale bigimsel esaslara uygun
ise, editor ve en az yurt ici-yurt dis1 iki danigmanin in-
celemesinden gegip, gerek goriildiigi takdirde, istenen
degisiklikler yazarlarca yapildiktan sonra yayinlanir.

BiLIMSEL SORUMLULUK

Tim vyazarlarin gonderilen makalede akade-
mik-bilimsel olarak dogrudan katkis1 olmalidir. Yazar
olarak belirlenen isimler ¢aligmay1 planlanmasi, yapil-
masl, yazilmasi veya revize edilmesi agamasinda gorev
almalidirlar. Biitlin yazarlar makalenin son halini kabul
etmelidirler. Makalelerin bilimsel kurallara uygunlugu
yazarlarin sorumlulugundadir.

ETiK SORUMLULUK

Dergi, “Insan” ogesinin i¢inde bulundugu tiim
caligmalarda Helsinki Deklerasyonu Prensiplerine
uygunluk (Web sayfasi erisim adresi: http:// www.
wma.net/en/30publications/10policies/b3/ index.html
) ilkesini kabul eder. Bu tip ¢aligmalarin varliginda
yazarlar, makalenin “Gere¢ ve Yontemler” boliimiinde
bu prensiplere uygun olarak ¢alismay: yaptiklarini, ku-
rumlarinin etik kurullarindan ve ¢alismaya katilmis in-
sanlardan “Bilgilendirilmis olur” (Informed Consent)
aldiklarini belirtmek zorundadir.

Caligmada “Hayvan” 6gesi kullanilmis ise yazarlar,
makalenin “Gereg ve Yontemler” boliimiinde Guide for
the Care and Use of Laboratory Animals (Web sayfasi
erisim adresi: www.nap. edu/catalog/5140.html) pren-
sipleri dogrultusunda ¢alismalarinda hayvan haklarini
koruduklarini ve kurumlarinin etik kurullarindan onay
aldiklarini belirtmek zorundadir.

Eger makalede direkt-indirekt ticari baglant1 veya
caligma icin maddi destek veren kurum mevcut ise
yazarlar; kullanilan ticari diriin, ilag, firma ile ticari
hicbir iligkisinin olmadigini ve varsa nasil bir iliskis-
inin oldugunu (konsiiltan, diger anlagmalar) bildirmek
zorundadir. Makalelerin etik kurallara uygunlugu
yazarlarin sorumlulugundadir.

PUBLICATION GUIDELINES

Articles are accepted for publication on the con-
dition that they are original, are not under consider-
ation by another journal, or have not been previously
published. Direct quotations, tables, or illustrations
that have appeared in copyrighted material must be ac-
companied by written permission for their use from the
copyright owner and authors.

All articles are subject to review by the editors and
referees. Acceptance is based on significance, and origi-
nality of the material submitted. If the article is accepted
for publication, it may be subject to editorial revisions
to aid clarity and understanding without changing the
data presented.

SCIENTIFIC RESPONSIBILITY

All authors should have contributed to the article
directly either academically or scientifically. All per-
sons designated as authors should contribute planning,
performing, writing or reviewed of manuscript. All au-
thors should approve the final version. It is the authors’
responsibility to prepare a manuscript that meets scien-
tific criterias.

ETHICAL RESPONSIBILITY

The Journal adheres to the principles set forth in
the Helsinki Declaration (http://www. wma.net/en/
30publications/10policies/b3/ index. html) and holds
that all reported research involving “Human beings”
conducted in accordance with such principles. Reports
describing data obtained from research conducted in
humanparticipants must contain a statement in the Ma-
terial And Methods section indicating approval by the
institutional ethical review board and affirmation that
Informed Consent was obtained from each participant.

All papers reporting experiments using animals
must include a statement in the Material and Methods
section giving assurance that all animals have received
humane care in compliance with the Guide for the Care
and Use of Laboratory Animals (www.nap.edu/cata-
log/5140.html) and indicating approval by the institu-
tional ethical review board. If the proposed publication
concerns any commercial product, the author must
include in the cover letter a statement indicating that
the author(s) has (have) no financial or other interest in
the product or explaining the nature of any relation (in-
cluding consultancies) between the author(s) and the
manufacturer or distributor of the product. It is the au-
thors’ responsibility to prepare a manuscript that meets
ethical criteria.
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ISTATISTIKSEL
DEGERLENDIiRME

Tum retrospektif, prospektif ve deneysel arastirma
makaleleri biyoistatistiksel olarak degerlendirilmeli ve
uygun plan, analiz ve raporlama ile belirtilmelidir

YAZIM DiLi YONUNDEN
DEGERLENDIRME

Derginin yayin dili Tiirkge ve Ingilizcedir. Makalel-
erde Tiirk Dil Kurumu'nun Tiirkge sozligii veya www.
tdk.org/dergi adresi, ayrica Tiirk Tibbi Derneklerinin
kendi branslarina ait terimler s6zIiigii esas alinmalidir.
Ingilizce makaleler ve Ingilizce 6zetler, dergiye gon-
derilmeden o6nce dil uzmani tarafindan degerlendiril-
melidir.

MAKALE GONDERMEK ICIN

Tum yazilar editorial ofise http://dergipark. gov.tr/
ksutfd URL adresinden online olarak génderilmelidir.
Detayl bilgi dergi web sitesinden ayrintili olarak sagla-
nabilir. Ayrica gonderilmis olan makalelerdeki yazim
ve dilbilgisi hatalari, makalenin igerigine dokunmadan,
redaksiyon komitemiz tarafindan diizeltilmektedir.

YAYIN HAKKI

1976 Copyright Acte gore, yayinlanmak iizere ka-
bul edilen yazilarin her tiirlii yayin hakki dergiyi yayin-
layan kuruma aittir. Yazilardaki diisiince ve Oneriler
tiimiiyle yazarlarin sorumlulugundadir.

STATISTICAL EVALUATION

All retrospective, prospective and experimental re-
search articles must be evaluated in terms of biostatics
and it must be stated together with appropriate plan,
analysis and report. p values must be given clearly in
the manuscripts

EVALUATION OF THE WRITING
LANGUAGE

The official languages of the Journals are Turkish
and English. Manuscripts and abstracts in English must
be checked for language by an expert. It is the authors’
responsibility to prepare a manuscript that meets spell-
ing and grammar rules

FOR SUBMITTING AN ARTICLE

All manuscripts and editorial correspondence
must be submitted online to the editorial Office http://
dergipark.gov.tr/ksutfd. Detailed submission informa-
tion is provided at the online editorial office web site.

COPYRIGHT STATEMENT

In accordance with the Copyright Act of 1976, the
publisher owns the copyright of all published articles.
Statements and opinions expressed in the published
material herein are those of the author(s).
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YAZI CESITLERI
Dergiye yaymlanmak iizere gonderilecek yazi
cesitleri su sekildedir:
Orijinal Arastirma: Kliniklerde yapilan prospek-

tif-retrospektif ve her tiirlii deneysel ¢aligmalar yayin-
lanabilmektedir.

Yapisi:

Ozet: Ortalama 200-250 kelimeden olusan Tiirkce
ve Ingilizce boliimlii 6zet olmalidir [amag (objective),
gere¢ ve yontemler (material and methods), bulgular
(results) ve sonug¢ (conclusion)]

Giris

Gereg ve Yontemler
Bulgular

Tartisma

Tesekkiir
Kaynaklar
Derleme:

Dogrudan veya davet edilen yazarlar tarafindan
hazirlanir. Tibbi 6zellik gosteren her tiirlii konu igin
son tip literatiirinti de igine alacak sekilde hazirlanabil-
ir. Yazarin o konu ile ilgili basilmis yayinlarinin olmasi
ozellikle tercih nedenidir.

Yapisi:

Ozet (Ortalama 200-250 kelime, boliimsiiz, Tiirkce
ve Ingilizce)

Konu ile ilgili baghklar

Kaynaklar

Olgu Sunumu: Nadir goriilen, tan1 ve teda-
vide farklihik gosteren makalelerdir. Yeterli sayida
fotograflarla ve semalarla desteklenmis olmalidir.

Yapisi:

Ozet (ortalama 200-250 kelime; béliimsiiz; Tiirkce
ve Ingilizce)

Giris

Olgu Sunumu

Tartisma

Kaynaklar

CATEGORIES OF ARTICLES

The Journal publishes the following types of arti-
cles:

Original Research Articles: Original prospective
or retrospective studies of basic or clinical investiga-
tions in areas relevant to medicine.

Content:

Abstract (200-250 words; the structured abstract
contain the following sections: objective, material and
methods, results, conclusion; English and Turkish)

Introduction

Material and Methods
Results

Discussion
Acknowledgements
References

Review Articles: The authors may be invited to
write or may submit a review article. Reviews includ-
ing the latest medical literature may be prepared on all
medical topics. Authors who have published materials
on the topic are preferred.

Content:

Abstract (200-250 words; without structural divi-
sions; English and Turkish)

Titles on related topics
References

Case Reports: A unique unreported manifestation
or treatment of a known disease process, or unique un-
reported complications of treatment regimens. They
should include an adequate number of photos and fig-
ures.

Content:

Abstract (average 200-250 words; without struc-
tural divisions; English and Turkish)

Introduction
Case report
Discussion

References
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YAZIM KURALLARI

Dergiye yaymlanmasi igin gonderilen makalelerde
asagidaki bigimsel esaslara uyulmalidir. Makale, PC
uyumlu bilgisayarlarda Microsoft Word programi ile
yazilmalidir.

KISALTMALAR
Kelimenin ilk gectigi yerde parantez icinde verilir
ve tiim metin boyunca o kisaltma kullanilir.
Baslikta kesinlikle kisaltma kullanilmaz. Ozette ise

herkes tarafindan kabul edilen kisaltmalar kullanilabil-
ir (6r: MR, TSH...)

SEKIL, RESIM, TABLO
VE GRAFIKLER

Sekil, resim, tablo ve grafiklerin metin iginde
gectigi yerler ilgili ciimlenin sonunda belirtilmelidir.

Sekil, resim, tablo ve grafiklerin agiklamalar:
makale sonuna eklenmelidir.

Sekil, resim/fotograflar ayr1 birer .jpg veya .gif do-
syast olarak (pixel boyutu yaklasik 500x400, 8 cm en-
inde ve 300 ¢oziiniirliikte taranarak) gonderilmelidir.

Kullanilan kisaltmalar sekil, resim, tablo ve
grafiklerin altindaki agiklamada belirtilmelidir

Daha o6nce basilmis sekil, resim, tablo ve grafik
kullanilmis ise yazili izin alinmalidir ve bu izin agikla-
ma olarak sekil, resim, tablo ve grafik agiklamasinda
belirtilmelidir.

Resimler/fotograflar renkli, ayrintilar1 goriilecek
derecede kontrast ve net olmalidir.

MANUSCRIPT PREPARATION

Authors are encouraged to follow the following
principles before submitting their material. The article
should be written in computers with Microsoft Word.

ABBREVATIONS

Abbreviations that are used should be defined in
parenthesis where the full word is first mentioned. Ab-
breviation must not be used in title. Abbreviation ac-
cepted by everyone are used in abstract (MR, TSH...)

FIGURES, PICTURES,
TABLES AND GRAPHICS

All figures, pictures, tables and graphics should be
cited at the end of the relevant sentence.

Explanations about figures, pictures, tables and
graphics must be placed at the end of the article.

Figures, pictures/photographs must be added to
the system as separate .jpg or .gif files (approximately
500x400 pixels, 8 cm in width and scanned at 300 res-
olution).

All abbreviations used, must be listed in explana-
tion which will be placed at the bottom of each figure,
picture, table and graphic.

For figures, pictures, tables and graphics to be re-
produced relevant permissions need to be provided.
This permission must be mentioned in the explanation.

Pictures/photographs must be in color, clear and
with appropriate contrast.
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BASLIK SAYFASI
Makalenin baghg1 (Tiirke ve Ingilizce), kisa
bashk (Tiirkge ve Ingilizce) tiim yazarlarin ad-soyad-
lar1, akademik tinvanlari, kurumlary, is telefonu-GSM,
e-posta ve yazigma adresleri belirtilmelidir. Makale
daha 6nce teblig olarak sunulmus ise teblig yeri ve tar-
ihi belirtilmelidir.

OZETLER

Yazi Cesitleri boliimiinde belirtilen sekilde hazirla-
narak, makale metni igerisine yerlestirilmelidir.

ANAHTAR KELIMELER
« En az 3 adet, Tiirkge ve Ingilizce yazilmalidur.

o Ingilizce anahtar kelimeler “Medical Subject
Headings (MeSH)"e uygun olarak verilmelidir

(Bkz: www.nlm.nih.gov/mesh/MBrowser. html).

« Tiirk¢e anahtar kelimeler MeSH terimlerinin ay-
nen ¢evirisi olmalidir. Bu yilizden anahtar kelimelerin,
Tiirkiye Bilim Terimleri arasindan segilmesi gerekme-
ktedir. Yazarlar bilgilendirme agisindan “http://www.

bilimterimleri.com/ adresini ziyaret edebilirler.

TESEKKUR

Eger ¢ikar catigmasi, finansal destek, bagis ve diger
biitiin editoryal (istatistiksel analiz, Ingilizce/ Tiirkge
degerlendirme) ve/veya teknik yardim varsa, metnin-
sonunda sunulmalidir.

KAYNAKLAR

Kaynaklar makalede gelis sirasina gore yazilmali ve
metinde cimle sonunda noktalama isaretlerinden he-
men Once paragraf igerisinde belirtilmelidir. Makalede
bulunan yazar sayist 6 veya daha az ise tiim yazarlar
belirtilmeli, 7 veya daha fazla ise ilk 6 isim yazilip “et
al” eklenmelidir. Tiirkge kaynaklarda “ve ark.” eklenme-
lidir. Kaynak yazimi i¢in kullanilan format Index Medi-
cus'ta belirtilen sekilde olmalidir (Bkz: www.icmje.org).
Kisisel deneyimler ve basilmamis yayinlar kaynak olar-
ak gosterilemez.

Kaynaklarin yazimi igin o6rnekler (Noktalama
isaretlerine liitfen dikkat ediniz):

Makale i¢in;

Yazar(lar)in soyad(lar)1  ve isim(ler)inin
basharf(ler)i, makale ismi, dergi ismi, yil, cilt, sayfa
no'su belirtilmelidir.

Ornek: Gungor O, Guzel FB, Sarica MA, Gungor
G, Ganidagli B, Yurttutan N et al. Ultrasound Elastog-
raphy Evaluations in Patient Populations With Various
Kidney Diseases. Ultrasound Q. 2019;35(2):169-172.

TITLE PAGE

A concise, informative title and short title (English
and Turkish), should be provided. All authors should
be listed with academic degrees, affiliations, address-
es, office and mobile telephone and fax numbers, and
e-mail and postal addresses. If the study was presented
in a congress, the author(s) should identify the date/
place of the congress of the study presented.

ABSTRACT

The abstracts should be prepared in accordance
with the instructions in the “Categories of Articles” and
placed in the article file.

KEYWORDS

« They should be minimally three, and should be
written English.

« The words should be separated by semicolon (;),
from each other.

« Key words should be appropriate to “Medical
Subject Headings (MESH)”(Look: www.nlm. nih.gov/
mesh/MBrowser.html).

ACKNOWLEDGEMENTS

Conflict of interest, financial support, grants, and
all other editorial (statistical analysis, language editing)
and/or technical asistance if present, must be presente-
dat the end of the text.

REFERENCES

References in the text should be numbered as su-
perscript numbers and listed serially according to the
order of mentioning on a separate page, doublespaced,
at the end of the paper in numerical order. All authors
should be listed if six or fewer, otherwise list the first
six and add the et al. Journal abbreviations should con-
form to the style used in the Cumulated Index Medicus
(please look at: www.icmje.org). Declarations, personal
experiments, unpublished papers, thesis cannot be giv-
en as reference.

Examples for writing references (please give atten-
tion to punctuation):

Format for journal articles; initials of author’s
names and surnames, titles of article, journal name,
date, volume, number, and inclusive pages, must be in-
dicated.

Example: Gungor O, Guzel FB, Sarica MA, Gungor
G, Ganidagli B, Yurttutan N et al. Ultrasound Elastog-
raphy Evaluations in Patient Populations With Various
Kidney Diseases. Ultrasound Q. 2019;35(2):169-172.
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Kitap icin;

Yazar(lar)in  soyad(lar)1  ve  isim(ler)inin
basharf(ler) i, boliim baglhig, editortin( lerin) ismi, kitap
ismi, kaginc1 baski oldugu, sehir, yayinevi, yil ve say-
falar belirtilmelidir.

Tiirkge kitaplar igin;

Tir A. Emergency airway management and en-
dotracheal intubation. $ahinoglu AH. Yogun Bakim
Sorunlar1 ve Tedavileri. 2. Baski. Ankara: Tiirkiye Klin-
ikleri;2003. p.9-16.

Yazar ve editoriin ayni oldugu kitaplar i¢in; Yazar(-
lar)in/editoriin soyad(lar)1 ve isim(ler) inin basharf(ler)
i, boliim bagligy, kitap ismi, kaginci bask: oldugu, sehir,
yayinevi, yil ve sayfalar belirtilmelidir.

Tiirkge kitaplar icin;
Eken A. Cosmeceutical ingredients: drugs to cos-

metics products. Kozmesotik Etken Maddeler. 1. Bask.
Ankara: Tiirkiye Klinikleri; 2006. p.1-7.

Iletisim:

Kahramanmaras Siit¢ii Imam Universitesi Tip
Fakiiltesi Dergisi Editorligi,

Avsar Yerleskesi, KAHRAMANMARAS

e posta: tipfak@ksu.edu.tr, ogungor@ksu.edu.tr

Tel: 0 344 300 34 08

Format for books;

Initials of author’s names and surnames, chapter
title, editor’s name, book title, edition, city, publisher,
date and pages.

Example;

Underwood LE, Van Wyk JJ. Normal and aberrant
growth. In: Wilson JD, Foster DW,eds. Wiliams™ Text-
book of Endocrinology. 1st ed. Philadelphia: WB Saun-
ders; 1992. p.1079-138.

Format for books of which the editor and author
are the same person; Initials of author(s)’ editor(s)’
names and surnames chapter title, book title, edition,
city, publisher, date and pages.

Example;

Solcia E, Capella C, Kloppel G. Tumors of the exo-
crine pancreas. Tumors of the Pancreas. 2nd ed. Wash-
ington: Armed Forces Institute of Pathology; 1997.
p.145-210.

Communication:

Kahramanmaras Siit¢ii Imam Universitesi Tip
Fakiiltesi Dergisi Editorligi,

Avsar Yerleskesi, KAHRAMANMARAS

e posta: tipfak@ksu.edu.tr, ogungor@ksu.edu.tr

Tel: 0 344 300 34 08
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179.

Sayfa

186.

Sayfa

194.

Sayfa

199.

Sayfa

ICINDEKILER

Arastirma Makaleleri (Research Articles)

Contents

Effects of Biceps Tenotomy on The
Shoulder Joint in the Treatment of Slap
Lesions

Slap Lezyonlarina Uygulanan Biceps
Tenotomisinin Omuz Eklemine Etkileri

Caner POYRAZ, Vahit YILDIZ

Examination of Hearing and Blood
Pressure in Call Center Operators

Cagri Merkezi Operatorlerinde Isitme ve
Kan Basincinin Incelenmesi

YAyse BOZAN, Mahmut OZKIRIS

Evaluation of Sputum Eosinophil
Level and Presence of Charcot-Leyden
Crystals in Patients with Airway
Hyperreactivity

Havayolu Hiperreaktivitesi Olan
Hastalarda Balgamda Eozinofil Diizeyi ve
Charcot-Leyden Kristal Varhigimin
Degerlendirilmesi

Stimeyra ALKIS KOCTURK,
Hatice SAHIN

Evaluation of the Relationship between
Morphological Measurements of the
Knee and Anterior Cruciate Ligament
Injuries, along with Meniscus Injuries

Diz Morfolojik Olgiimleri ile On
Capraz Bag Yaralanmalar: ve Meniskiis
Yaralanmalar: Arasindaki Iliskinin
Degerlendirilmesi

Begiim INCEDEMIR UNDEY,
Ayfer METIN TELLIOGLU, Elif AYDIN,
Yasemin DURUM POLAT

Yil / Year: 2025
Cilt / Volume: 20
Sayi / Number: 3

211.

Sayfa

215.

Sayfa

Emesis Gravidarum Prevalence in
Pregnant Women in Rize Region

Rize Bolgesindeki Gebelerde Emesis
Gravidarum Prevalansi

Mehmet KAGITCI, Senol SENTURK,
Deniz DERECI DELIBAS,
Nalan KURUCA, Mehmet KIVRAK

The Effect of Robot-assisted Virtual
Reality Therapy on Improving Upper
Limb Functions, Pain, and Daily Living
Activities in Stroke Patients

Robot Destekli Sanal Gergeklik Terapisinin
Inme Hastalarinda Ust Ekstremite
Fonksiyonlari, Agri ve Giinliik Yasam
Aktivitelerini lyilestirmedeki Etkisi

Canan AVCI, Kadriye ONES,
Mustafa Aziz YILDIRIM

Olgu Sunumu (Case Report)

223.

Sayfa

229.

Sayfa

Adams Oliver Syndrome: Our One-Year
Experience

Adams Oliver Sendromu: Bir Yillik
Deneyimimiz

Aydin BOZKAYA, Salih DAVUTOGLU
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Research Article (Arastirma Makalesi)

Effects of Biceps Tenotomy on The Shoulder Joint
in the Treatment of Slap Lesions

Slap Lezyonlarina Uygulanan Biceps Tenotomisinin Omuz Eklemine Etkileri

Caner POYRAZ!, Vahit YILDIZ!

! Adnan Menderes University, Faculty of Medicine, Department of Orthopaedics and Traumatology, Aydin, Tiirkiye

Ozet

Amag: Bu calismada izole SLAP (Superior Labrum Anterior To Posterior) lezyonlarinda biseps tenotomisi sonrast omuz eklemindeki radyolojik ve klinik
degisikliklerin arastirilmas: amaglandi.

Gereg ve Yontemler: Eyliil 2015 ile Eyliil 2019 tarihleri arasinda merkezimizde SLAP lezyonlar1 i¢in omuz artroskopisi yapilan toplam 380 hasta retrospek-
tif olarak analiz edildi. Caligmaya dahil edilme kriterlerini karsilayan 44 hasta dahil edildi (izole SLAP lezyonu, biseps tenotomisi, omuz instabilitesi yok,
ileri omuz artrozu yok, ek omuz patolojisi yok, takip siiresi 1 yildan uzun). Hastalarin ameliyat 6ncesi ve sonrasi degerleri klinik ve radyolojik 6l¢timlerle
karsilastirildi. Klinik degerlendirmede; UCLA, Constant, VAS, DASH skorlama sistemi ve kas giicii karsilastirildi. Radyolojik degerlendirmede; Superior
Humeral Migrasyon, Korakohumeral Mesafe, Akromiohumeral Mesafe, Kritik Omuz Ag1s1, Akromiyal Indeks karsilastirildi.

Bulgular: Calismaya dahil edilen 44 hastanin 18’1 kadin, 26’s1 erkekti. Hastalarin ortalama yas1 51 ve ortalama takip siiresi 32,2 aydi. Hastalarm ameliyat
oncesi dlgiimlerinde Korakohumeral Mesafe: 11,5 + 2,4 mm, Humerus Bas1 Superior Migrasyonu: 3,4 + 1,0 mm idi. Ameliyat sonras1 grup dl¢limlerinde
Korakohumeral Mesafe: 8,4 + 1,4 mm, Humerus Bas1 Superior Migrasyonu: 4,5 + 1,3 mm. Bu degerler karsilastirildiginda, SHY ve KH mesafesi deger-
lerindeki degisiklikler istatistiksel olarak anlamliydi (p=0,031, p=0,012). Klinik degerlendirmeler kapsamindaki tiim fonksiyonel 6l¢timlerde ve skorlama
sistemlerinde istatistiksel olarak anlamli iyilesmeler gozlendi.

Sonug: izole SLAP lezyonlarnin tedavisinde biseps tenotomisi, radyolojik olarak humerusun anterior ve superior translasyonu ile sonuglandi. Klinik deger-
lendirmelere gore, tenotomi bu hastalarda agrinin giderilmesine ve fonksiyonun iyilesmesine katkida bulunmaktadir.

Anahtar Kelimeler: SLAP lezyonu, Biseps Patolojisi, Superior Humeral Oryantasyon, Korakohumeral Mesafe, Biseps Tenotomisi.

Abstract

Objective: This study aimed to investigate the radiologic and clinical changes in the shoulder joint after biceps tenotomy for isolated SLAP (Superior La-
brum Anterior to Posterior) lesions.

Material and Methods: A total of 380 patients who underwent shoulder arthroscopy for SLAP lesions between September 2015 and September 2019 in
our center were retrospectively analyzed. The study included 44 patients who met the inclusion criteria (isolated SLAP lesion, biceps tenotomy, no shoulder
instability, no advanced shoulder arthrosis, no additional shoulder pathology, follow-up period longer than 1 year). Post operative and pre-operative values
of the patients were compared with clinical and radiologic measurements. In clinical evaluation; UCLA, Constant, VAS, DASH scoring system and muscle
strength were compared. In radiologic evaluation; Superior Humeral Migration, Coracohumeral Distance, Acromiohumeral Distance, Critical Shoulder
Angle, Acromial Index were compared.

Results: Among the 44 patients included in the study, 18 were female and 26 were male. The mean age of the patients was 51 years and the mean follow-up
period was 32.2 months. In the preoperative measurements of the patients, Coracohumeral Distance: 11.5 + 2.4 mm, Superior Migration of the Humeral
Head: 3.4 + 1.0 mm. In the postoperative group measurements, Coracohumeral Distance: 8.4 + 1.4 mm, Superior Migration of the Humeral Head: 4.5 +
1.3 mm. When these values were compared, the changes in the SHY and KH distance values were statistically significant (p=0.031, p=0.012). Significant
improvements were observed in all functional measurements and scoring systems within the scope of clinical evaluations.

Conclusion: Biceps tenotomy in the treatment of isolated SLAP lesions resulted in anterior and superior translation of the humerus radiologically. According
to clinical evaluations, tenotomy contributes to pain relief and improved function in these patients.

Keywords: SLAP lesion, Biceps Pathology, Superior Humeral Orientation, Coracohumeral Distance, Biceps Tenotomy.
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INTRODUCTION

The effects of the long head of the biceps tendon on
shoulder have been described by guesswork and hear-
say for a long time. It is known that the biceps tendon
is often a source of pain in shoulder pathologies (1).
However, there is no consensus on the functions and
working mechanism of this tendon. Many authors have
suggested that the long head of the biceps tendon is a
rudimental structure similar to the palmaris longus
tendon in the wrist, while others have reported that the
tendon has a critical role in shoulder proprioception
and dynamic and static stabilization (2-4).

Recently, SLAP(Superior Labrum Anterior to Poste-
rior) lesions are diagnosed 4 times more frequently due
to technological advances and the increase in the pop-
ularity of arthroscopic surgery (5). Repetitive traumas
are prominent in the etiology of SLAP. It has been re-
ported in the literature that the long head of the biceps
tendon causes this trauma with the effect of traction,
especially in type 2 SLAP lesions (6). In traditional sur-
gical treatment, it has been shown that the previously
reported high success rates in the repair of SLAP le-
sions with anchor sutures cannot be achieved and the
frequency of biceps tenotomy/tenodesis operations
has become more frequent (7). In our study, changes
in shoulder structure and function in patients who un-
derwent biceps tenotomy were examined. Humeral mi-
gration, position of the humeral head in the joint and
functional changes were evaluated. It is hypothesized
that the humerus will be migrated superiorly with the
removal of the depressor effect and the symptoms relat-
ed to the SLAP lesion will be relieved with the reduc-
tion of the traction effect.

MATERIALS AND METHODS

The clinical and radiologic findings of patients who
underwent shoulder arthroscopy for isolated SLAP le-
sions between September 2015 and September 2019
in our clinic were evaluated retrospectively. A total of
380 patients were retrospectively reviewed from the
orthopedic arthroscopy archive. Among these patients,
44 patients who underwent biceps tenotomy were in-
cluded in the study. Patients with a follow-up period
of less than 12 months, patients who did not come for
follow-up, patients who underwent primary repair or
tenodesis of SLAP lesion, patients who did not have
MRI examination at postoperative controls, patients
who had additional pathology with SLAP lesion, and
patients who underwent any previous shoulder opera-
tion were excluded from the study. All operations were
performed by a single surgeon. All patients includ-
ed in the study were evaluated clinically, functionally,
radiologically and cosmetically. In clinical evaluation;

UCLA, Constant, VAS, DASH scoring system and mus-
cle strength were compared with preoperative values.

Radiological measurements

In the radiologic examination of the patients, direct
radiographs and preoperative MR imaging were evalu-
ated. The evaluation of the humeral head and glenoid
status, presence of defects and comorbid pathologies
were evaluated on the radiographs. The presence and
degree of SLAP lesion and accompanying soft tissue
pathologies were evaluated in MR imaging. X-ray and
MR images were repeated at the first postoperative year
controls. Preoperative and postoperative radiologic
measurements were made on X-ray and MR images.
Acromiohumeral Distance, Coracohumeral Distance,
Superior Humeral Migration, Critical Shoulder Angle,
Acromial Index were evaluated.

Acromiohumeral Distance (AH):Measurement of
the shortest distance between the acromion and hu-
meral head in axial views (8,9) (Figure 1).

Coracohumeral Distance (CH): Measurement of the
shortest distance between the coracoid process and the
tuberculum minus in axial and sagittal sections (10,11)
(Figure 2).

Acromial Indeks (AI): The ratio of the distance from
the glenoid articular surface to the outer border of the
acromion and the distance from the glenoid articular
surface to the outer border of the tuberculum majus on
true AP radiographs (12) (Figure 3).

Critical Shoulder Angle (KOA): Measurement of the
angle between the parallel line placed on the glenoid
articular surface and the lower outer corner of the acro-
mion on true AP radiographs (13) (Figure 4).

Superior migration of the humeral head (SHM):
Measurement of the distance between the center of the
joint face and the center of the humeral head in the sag-
ittal plane (8,14) (Figure 5).

Figure 1. Acromiohumeral distance measurement
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Figure 5. Superior migration of the humeral head (SHM)
measurement

Statistical Analysis

IBM SPSS Statistics 26 program was used for statis-
tical analysis of the data. Numerical data were calcu-
lated as mean and standard deviation, while categori-
cal data were calculated as frequency and percentage.
Descriptive statistics were used to evaluate the data of
the patients. The Kolmogorov-Smirnov test was used to
evaluate whether the data were normally distributed.
Parametric statistical methods were used for normal-

Figure 4. Critical Shoulder Angle measurement

ly distributed variables. Paired t test was used as para-
metric test. Wilcoxon Signed Rank test was applied to
variables that did not show normal distribution. The
statistical significance limit (p) was evaluated as 0.05.

RESULTS

A total of 380 patients who underwent shoulder ar-
throscopy for SLAP lesions were retrospectively ana-
lyzed from the shoulder archive. Among these patients,
44 were included in the study with isolated SLAP le-
sions and intact biceps tendon. It was confirmed that
biceps tenotomy was performed in all 44 patients in-
cluded in the study. The mean age of the patients was
51 years (37-65) and the follow-up period was 32.2
months. Eighteen of the patients were female (40.9%)
and 26 were male (59.1%). 65.1% of the lesions were on
the right shoulder and 34.9% on the left shoulder. The
lesions were on the dominant hand side in 31 (70.4%)
and on the non-dominant hand side in 13 (29.6%) of
the patients (Table 1). The preoperative diagnosis of
the patients was confirmed by MRI scans, clinical ex-
amination findings, video recordings and intraopera-
tive operative notes.
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Table 1. Demographic Data of Patients

Gender Female 18 (%40.9)
Male 26 (%59.1)
Age(year) Mean: 51,63 (37-65)
Follow-up Period (month) Mean: 32.2
Affected side Right 28 (%65)
Left 16 (%35)

Clinical Results

In the preoperative and postoperative comparative
analysis of the patients who underwent arthroscopic bi-
ceps tenotomy for SLAP lesion, the preoperative mean
Constant Score was 50 (10-70) and the postoperative
mean Constant Score was 79.4 (33-99). According to
the VAS Scoring system, the preoperative mean value
was 6.2 (5-8), while the postoperative mean value was
2.5 (0-4). According to the DASH Scoring system, the
preoperative mean value was 13.2 (11-15) and the post-
operative mean value was 9.6 (8-11). According to the
UCLA Scoring system, the preoperative mean value was
9.0 (6-12) and the postoperative mean value was 29.06
(17-35). There was a statistically significant improve-
ment in all scoring systems after tenotomy compared
to preoperative values (p<0.05). According to the VAS
scoring system, the preoperative mean VAS score was
6.2 (5-8) and the postoperative value was determined as
2.5 (0-4) with a 59.67% improvement (Table 2).

According to the Medical Research Council system,
muscle strength levels of the patients were determined
in preoperative and postoperative examinations. Ac-
cordingly, the mean deltoid muscle strength was 4.01(3-
5) preoperatively and 4.64 (4-5) postoperatively. When
these values were compared, it was determined that
there was a statistically significant increase in deltoid
muscle strength after tenotomy (p<0.05). Biceps mus-
cle strength was 2.95(2-4) preoperatively and 4.01(3-5)
postoperatively. When these values were compared, it

was determined that there was a statistically signifi-
cant increase in biceps muscle strength after tenotomy
(p<0.05).

In our study, complications such as ‘Popeye’s Sign,
tenderness in the bicipital groove and cramping pain
did not occur in a total of 44 patients who underwent
tenotomy. Skin reaction developed in a total of 3 pa-
tients and was treated with simple medical applications.

Radiological Findings

The preoperative mean AH distance of the patients
who underwent biceps tenotomy for SLAP lesion was
6.41 + 1.29 mm (min-max =3.2-15.1 median=6.8) and
the postoperative mean was 6.49 + 1.07 mm (min-max
=2.9-14.8 median=6.5). The preoperative mean CH
distance was 11.53 + 2.44 mm (min-max =2.19-26.1
median=11.3) and the postoperative mean was 8.48
+ 1.41 mm (min-max =1.77-18.9 median=9.9). The
preoperative mean of the preoperative SHM was 3.48
+ 1.02 mm (min-max =2.5-12.7 median=4.6) and the
postoperative mean was 4.52 + 1.33 mm (min-max
=3.1-16.4 median=4.9). Preoperative mean CSA was
43.50 + 6.66° (min-max =33°-61° median=43°) and
postoperative mean was 43.31 + 5.98° (min-max =32°-
64° median=44°). The mean preoperative Al was 0.50 £
0.11 (min-max =0.6-1.12 median=0.82) and the mean
postoperative Al was 0.53 + 0.14 (min-max =0.8-1.23
median=0.77).

Table 2. Comparison of Scoring Systems Results

Preoperative Postoperative P
Constant Score 50 (10-70) 79.4 (33-99) (p<0.05)
VAS 6.2 (5-8) 2.5 (0-4) (p<0.05)
DASH 13.2 (11-15) 9.6 (8-11) (p<0.05)
UCLA 9.0 (6-12) 29.06 (17-35) (p<0.05)
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Significant difference was found in SHM and CH
values in postoperative measurements when compared
to preoperative values in patients who underwent bi-
ceps tenotomy operation due to SLAP lesion (Table 3).

DISCUSSION

In our study, we examined the effects on shoulder
biomechanics of biceps tenotomy, which is currently
used in the surgical treatment of Slap lesions. Tenotomy
is preferred by clinicians because of its short operation
time, low complication rate and easy applicability. Clin-
ical improvement was evaluated as a decrease in the
traction effect on the biceps labrum complex. In addi-
tion, it causes migration of the humeral head superiorly
and anteriorly.

The initial treatment of SLAP lesions is mostly con-
servative treatment. Surgical treatment is recommend-
ed for patients whose pain does not improve despite
conservative treatment and who cannot reach their
previous activity level. Arthroscopic SLAP lesion re-
pair, SLAP lesion repair with biceps tenodesis or biceps
tenotomy, solely biceps tenotomy are among the treat-
ment options (15,16). The preference between tenode-
sis and tenotomy operations is based on the patient’s
age, level of function, being an athlete and cosmetic
expectations(15). In a study conducted by Molnar et al.
in 2020, SLAP lesions in elite amateur wrestlers were
treated using biceps tenodesis and tenotomy method.
The data obtained in this study showed that optimum
functional performance can be regained in athletes af-
ter biceps tenotomy (17). Our preference in our opera-
tions is the biceps tenotomy procedure because it offers
shorter operation time, earlier rehabilitation oppor-
tunities, and we rarely encounter complications men-
tioned in the literature.

The popularity of biceps tenotomy has been increas-
ing, and studies examining the effects of LHBT on the
shoulder joint have also been gaining popularity. These
studies have found that the biceps long head tendon
provides dynamic stabilization to the shoulder joint
(18). Superior migration of the humeral head was first
studied by Golding in the 1960s. Weiner and Macna-
bise conducted research on this subject in 1970. Due to
dysfunction, rupture or tenotomy of the biceps tendon,
it was thought that the removal of the depressor force of
the biceps tendon on the humeral head caused superior
migration of the humeral head, which resulted in a de-
crease in the acromiohomeral distance. In this sense, a
study conducted in 2005 showed that 379 patients had
decreased acromiohumeral distance and fatty degener-
ation of the infraspinatus muscle after tenotomy/teno-
desis (19,20). In their biomechanical studies, Pagnani
et al. showed that in isolated anterosuperior labrum
lesions, there was no anteroposterior or superoinferior
translation of the glenohumeral joint when the supra-
glenoid origin of the long head of the biceps was intact.
However, in cases where the superior labrum is com-
pletely torn, in other words, when the biceps-labrum
complex becomes unstable, studies have reported a
significant increase in superoinferior and anteroposte-
rior translation (21,22). Burkat et al. found that ante-
rior and anteroinferior translation increased at 30 and
60 degrees of abduction in simulated SLAP lesions in
cadaveric studies. In addition, the authors stated that
SLAP lesion repair provides normal biomechanics and
contributes to glenohumeral stability (23,24). In the
examinations performed in our study, we found statis-
tically significant differences in terms of SHM in pa-
tients who underwent tenotomy. In accordance with
the literature, the most important outcome of our study
was the detection of superior migration of the humeral

Table 3. Comparison of Radiological Results

Preoperative Postoperative p
Acromiohumeral Distance (AH) 6.41+ 1.29 mm 6.49 + 1.07 mm (p=0.220)
Coracohumeral Distance (CH) 11.53+2.44mm 8.48 + 1.41 mm (p=0.012)
Superior Humeral Migration (SHM) 3.48+1.02mm 4.52 +1.33 mm (p=0.031)
Critical Shoulder Angle (CSA) 43.50+6.66° 43.31 £ 5.98° (p=0.25).
Acromial Index (AI) 0.50 +0.11 0.53 +0.14 (p=0.598)
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head with the elimination of the depressor function of
the long head of the biceps tendon. In a study on biceps
tendon rupture conducted in 2019, coracohumeral dis-
tance and coracoid indices were evaluated and it was
determined that an increase in these distances corre-
lated with biceps rupture (25). According to a clinical
study, Alexander et al. reported that isolated biceps
tenotomy may increase anterior shoulder instability re-
gardless of whether the superior labrum is intact or not
(26). Similar results were obtained in our study by find-
ing that the CH distance was significantly decreased in
patients who underwent tenotomy. The finding that the
coracohumeral distance was decreased in biceps long
head ruptures and tenotomy is a significant result indi-
cating that the biceps long head tendon is an important
factor in the anterior stability of the humeral head.

A study by Gill et al. in 2001, in which a total of 30
patients were examined and the mean age was 50 years,
patients were evaluated in the postoperative period
after biceps tenotomy. Patients reported a significant
reduction in pain and functional improvement (27).
In another study conducted by Boileau et al. in 2007,
it was reported that biceps tenotomy/tenodesis treat-
ment would increase athletic performance in athletes
due to the elimination of the pain source (28). Szabo
et al. reported that tenotomy/tenodesis performed in
patients with biceps pathology with rotator cuff pathol-
ogy, even if it did not provide shoulder strengthening,
gave satisfactory results in terms of pain reduction and
functional range of motion, while it was simple and had
low complication and reoperation rates (20). Earlier
studies in the literature have also reported pain and loss
of function after tenotomy, and a 1998 study by Car-
penter et al. showed a 20% spontaneous loss of fore-
arm supination strength and 8-20% spontaneous loss
of elbow flexion strength after tenotomy (29). Koh et al.
performed biceps tenotomy in 41 patients with biceps
pathology. They reported the complications of “Popeye
sign”, pain during elbow flexion and decreased elbow
flexion strength with a rate of 27% in the postopera-
tive period. When contraction pain and elbow flexion
strength were compared, there were no significant dif-
ferences (30). In a similar study, Kelly et al. reported
that out of 160 patients who underwent tenotomy, 70%
had “Popeye’s sign” and 38% complained of pain and
loss of strength during flexion at the elbow (31). This
finding was not observed in 44 patients of our study. In-
stability of the shoulder, radiologic osteoarthritis of the
glenohumeral joint and loss of strength during flexion
of the elbow joint were not found in any of our patients.

In parallel with the general consensus in the literature,
a statistically significant improvement was observed in
Constant scores and functional assessments in patients
who underwent biceps long head tenotomy.

The major limitation of our study is the retrospec-
tive design. However, we consider that our complica-
tion rates were lowered by the limited size of the patient
population. Prospective controlled studies with a large
patient group on the functions of the long head of the
biceps tendon, wich has become the center of attention
in recent years, will provide us with more enlighten-
ment on this subject.

According to the data obtained in our study, we
observed that the position of the humeral head in the
shoulder joint changed after biceps tenotomy for the
treatment of SLAP lesions. We determined that the
humeral head migrates superiorly and anteriorly after
biceps tenotomy and LHBT stabilizes the humeral head
in these vectors. We conclude that the clinical relief of
pain and improvement in activities of daily life includ-
ing shoulder, elbow and forearm movements after ten-
otomy is a result of the reduction of the traction effect
on the biceps labrum complex.
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Examination of Hearing and Blood Pressure in Call Center Operators

Cagr1 Merkezi Operatorlerinde Isitme ve Kan Basincimin Incelenmesi

Ayse BOZAN'!, Mahmut OZKIRIS'

! Cappadocia University, Institute of Health Sciences, Department of Audiology, Nevsehir, Turkey

Ozet

Amag: Guriltiiniin tanimi yapilirken 6znellik ¢ergevesinde hosa gitmeyen, istenmeyen, rahatsiz edici ses olarak bahsedilmektedir. Fizyolojik olarak mevcut
ses bireyler arasi, bireyin sosyal iliskisi veya bireyin kendi i¢erisindeki homeostasiyi bozuyorsa o ses artik giiriiltii olarak tanimlanmaktadir. Cagri merkezi
operatorleri 67-87 dB siddet araliginda giiriiltiiye maruz kalmaktadir. 80 dB ve iistii siddette giiriiltitye maruz kalmak isitme kaybina, sistolik ve diyastolik
kan basincinda artisa, kalp atig hizinda degisiklige neden olabilmektedir. Calismamizin amaci, ¢agr1 merkezi operatorlerinin kulaklikla konusma ile mesleki
giiriiltiiniin isitme, kan basinci ve kalp atis hiziyla iligkisini incelemektir.

Gereg ve Yontemler: Calismada tiim katilimeilara elektronik sfigmomanometre ile sistolik kan basinci, diyastolik kan basinci ve kalp atig1 6l¢iimii, odyo-
metri ile isitme esiklerinin 6l¢limii yapilmistir. Calismaya 32’si kadin 28’1 erkek 60 ¢agr1 merkezi operatorii ve giiriiltiilii ortamda ¢alismayan 31°1 kadin ve
29’u erkek 60 birey dahil edilmistir.

Bulgular: Caligmamizda 1000, 2000, 4000 Hz isitme esikleri, sistolik kan basinci, diyastolik kan basinci ve kalp atis1 gruplara gore istatistiksel agidan an-
lamli farklilik gostermektedir (p<0,05). Cagri merkezi operatdrlerinin igitme esikleri 1000, 2000, 4000 ve 8000 Hz’te kontrol grubuna kiyasla bilateral daha
yiiksek bulunmustur. Gruplar karsilastirildiginda sistolik kan basinct ve diyastolik kan basinci operator grubunda bulunan bireylerde daha yiiksekken kalp
atis hiz1 ise kontrol grubunda bulunan bireylerde daha yiiksek goriilmiistiir.

Sonug: Calismamizin sonucunda ¢agrt merkezi operatdrlerinde kontrol grubuna kiyasla 1000 Hz ve iistii frekanslarda isitme esikleri daha yiiksek, sistolik
ve diyastolik kan basinci daha yiiksek, kalp atig hizi daha diisiik gozlenmistir.

Anahtar Kelimeler: Cagri merkezi, Kan basincy, Isitme, Giiriiltii, Giiriiltiiye bagl isitme kayb1

Abstract

Objective: This study sought to investigate the relationship between occupational noise exposure and hearing, blood pressure, and heart rate during headset
use in call center operators.

Material and Methods: An electronic sphygmomanometer was used to evaluate the heart rates, diastolic blood pressure, and systolic blood pressure of 60
participants working as call center operators and 60 participants with a noiseless working environment; Audiometry was additionally employed to measure
the participants” hearing thresholds.

Results: Statistically significant differences were detected between the groups in terms of 1000, 2000, and 4000 Hz hearing thresholds, systolic blood pres-
sure, diastolic blood pressure, and heart rate (p<0.05). In comparison to the control group, call center operators were found to have higher bilateral hearing
thresholds at 1000, 2000, 4000, and 8000 Hz. Heart rate was higher in the control group, while both the diastolic and systolic blood pressures were higher
in the operator group.

Conclusion: As a result of our study, it was found that hearing thresholds at frequencies above 1000 Hz were higher, systolic and diastolic blood pressure
were elevated, while heart rate was lower in call center operators compared to the control group.

Keywords: Call Center, Blood Pressure, Hearing, Noise, Noise-Induced Hearing Loss.
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INTRODUCTION

When noise is defined, it is considered as an un-
pleasant, undesirable, or disturbing sound within the
framework of subjectivity. Physiologically, if the pres-
ence of a particular sound disturbs the relationship be-
tween individuals, the relationship of the individuals
with their surroundings, or the individual’s own home-
ostasis, that sound is now classified as noise.

Noise can impair both sensory and cognitive audi-
tory functions, leading to physiological and psycholog-
ical harm in individuals. Furthermore, it can diminish
occupational efficiency and motivation, and disturb
environmental tranquility, and affect community rela-
tions. The proliferation of professions and institutions
in today’s industrialized world has elevated the demand
for call center operators, who facilitate communica-
tion between individuals and organizations. Prolonged
exposure of call center operators to headset noise may
have detrimental effects on both the physical and men-
tal well-being of these workers, akin to other occupa-
tions subjected to excessive noise levels. Increased noise
intensity exacerbates the magnitude of discomfort and
may further impair health. Tomei and his colleagues
(2009) examined the non-auditory effects of noise at
different intensity levels and observed that noise be-
tween 66-85 dB causes physiological effects such as fa-
tigue, sudden reflexes, and neurovegetative effects such
as accelerated respiration, increased blood pressure, and
heartbeat, along with hearing loss (1). In studies ex-
amining the noise exposure experienced by call center
operators, Patel and Broughton documented an average
noise level ranging from 67 to 84 dBA over an 8-hour
shift, whereas Pawlaczyk-Luszczynska and colleagues
reported levels ranging from 66 to 86 dBA (2,3).

In the literature review conducted in consideration
of this information, it was noted that no studies address
the concurrent evaluation of blood pressure and hear-
ing among call center operators.

The objective of our study was to examine the as-
sociation between occupational noise exposure and
its impact on hearing, blood pressure, and heart rate
among call center operators while utilizing headsets.

MATERIALS AND METHODS

This study was approved by the Cappadocia Univer-
sity Ethics Committee Clinical Research Ethics Com-
mittee (Decision No: E-64577500-050.99-62941).

The study comprised 60 call center operators aged
between 18 and 45, consisting of 32 women and 28 men,
alongside 60 individuals who were not exposed to noisy

environments, comprising 31 women and 29 men. A
signed “Participant Informed Consent Form” was ob-
tained from all individuals participating in the study.

The participants underwent tympanometry testing
using the Interacoustics AT235 immittance device with
a 226 Hz probe tone and a pressure range of (+200,-
400) daPa, as well as pure tone speech audiometry tests
conducted with the Interacoustic AC-33 audiometer
device. Pure-tone air conduction hearing thresholds
were assessed at frequencies of 125, 250, 500, 1,000,
2,000, 4,000, and 8000 Hz. Pure-tone averages were de-
rived by computing the arithmetic mean of the hearing
thresholds measured at 500, 1,000, 2,000, and 4,000 Hz.

Systolic and diastolic blood pressure, as well as heart
rate was assessed using the Life Net Medikal Wbp108
sphygmomanometer on the upper arm following a
five-minute rest period.

The data collected from the research were trans-
ferred to a computerized environment and analyzed
using the SPSS 29.0 software package. In the data anal-
ysis, the Independent Samples T-test was employed for
comparisons between two independent groups when
the assumption of normal distribution was satisfied,
whereas the Mann-Whitney U Test was employed in
cases where this assumption was not met. To observe
the link between two numerical variables, the “Pearson
Correlation Test” was employed. The accepted thresh-
old for statistical significance in all tests was p<0.05.

RESULTS

In the operator group, 53.3% of individuals were fe-
male, while in the control group, the proportion was
51.7%. The gender distribution across the groups did
not exhibit a statistically significant difference, indi-
cating homogeneity in gender distribution within the
groups (p>0.05). Concerning the complaint of hearing
loss, 93.3% of individuals in the operator group report-
ed experiencing hearing loss, while none of the individ-
uals in the control group reported such complaints. The
complaint of hearing loss exhibited a statistically signif-
icant difference between the groups (p<0.05). Similar-
ly, while the complaint of tinnitus did not demonstrate
a significant difference between the groups (p>0.05),
complaints of fullness in the ear and difficulty com-
prehending speech exhibited significant differences
between the groups (p<0.05). The proportion of indi-
viduals who did not complain of stuffiness in the ear
was 76.7% in the operator group and 90% in the con-
trol group. The complaint of “difficulty comprehending
speech” was not observed in 85% of the individuals in
the operator group and 96.7% of the individuals in the
control group (Tables 1, 2).
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Table 1. Demographic Characteristics of the Participants

Group
Operator Control Total . P
Gender Female n 32 31 63 0.033 0.855
% 53.3% 51.7% 52.5%
Male n 28 29 57
% 46.7% 48.3% 47.5%
Complaint of hearing loss Yes n 4 0 4 4.138 0.042
% 6.7% 0.0% 3.3%
No n 56 60 116
% 93.3% 100.0% 96.7%
Tinnitus complaint Yes n 16 8 24 3.333 0.068
% 26.7% 13.3% 20.0%
No n 44 52 96
% 73.3% 86.7% 80.0%
Complaint of fullness in the ear Yes n 14 6 20 3.840 0.050
% 23.3% 10.0% 16.7%
No n 46 54 100
% 76.7% 90.0% 83.3%
Difficulty comprehending speech | Yes n 9 2 11 4.904 0.027
% 15.0% 3.3% 9.2%
No n 51 58 109
% 85.0% 96.7% 90.8%
T P
Age Mean+SD 30.17£6.71 | 30.33+6.72 -0.136 0.892
Median (Min-Max) 29 (22-45) 29 (20-45)
Year of Operation Mean+SD 6.12+6.63 - = =
Median (Min-Max) 4 (1-28) =
Weekly working hours Mean+SD 45.75+8.30 - - -
Median (Min Max) 40 (36-72) -
Daily phone or headset Mean+SD 7.62+0.90 2.37+1,15 27.815 | <0.001
conversation duration Median (Min-Max) 7 (7-10) 2 (1-5)

*y*= Chi-Square Test; t=Independent Sample T Test; p<0.05

The mean ages of both groups did not exhibit a statis-
tically significant difference, indicating homogeneous
distribution of ages (p>0.05). The daily phone or head-
set conversation duration differs statistically significant-
ly depending on the groups. Individuals in the operator
group were more likely to have a longer daily phone or
headset conversation duration (7.62+0.90) compared
to individuals in the control group (2.37£1.15).

The pure-tone air conduction thresholds at 125 Hz,
250 Hz, and 500 Hz did not exhibit a statistically signif-
icant difference between the groups (p>0.05). The 1000

Hz right, 2000 Hz right and left, 4000 Hz right and left,
and 8000 Hz right and left air conduction thresholds
displayed a statistically significant difference between
the groups (p<0.05). Upon examining the air conduc-
tion thresholds at 1000 Hz, 2000 Hz, 4000 Hz, and 8000
Hz for both right and left ears, it was observed that the
values for individuals in the operator group were higher
compared to those in the control group.

The bone conduction hearing thresholds at 500 Hz
for both right and left ears did not exhibit a statistically
significant difference between the groups (p>0.05). The
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Table 2. Variations in the Hearing Thresholds for Bone and Air Conduction Between Groups

Operator Control
Mean+SD Mean+SD /U P
125 Hz Air Conduction Threshold Right 8.67+3.17 8.92+3.20 -0.430 0.668
Left 8.83+3.24 8.25+3.03 1.019 0.310
250 Hz Air Conduction Threshold Right 8.92+4.02 9.08+3.62 -0.458** 0.647
Left 9.08+3.38 8.42+3.12 1.122 0.264
500 Hz Air Conduction Threshold Right 10.67+4.46 11.25+4.08 -0.748 0.456
Left 10.83+4.43 11.08+4.33 -0.313 0.755
1000 Hz Air Conduction Threshold Right 16.08+5.22 12.25+5.71 3.841 <0.001
Left 14.50+4.67 11.75+5.27 3.025 0.003
2000 Hz Air Conduction Threshold Right 24.08+6.28 12.33+5.08 11.270 <0.001
Left 23.92+5.68 12.42+4.83 70.579** <0.001
4000 Hz Air Conduction Threshold Right 39.33+7.84 13.17+5.89 20.673 <0.001
Left 39.83+7.13 12.83+6.13 22.242 <0.001
8000 Hz Air Conduction Threshold Right 40.50+8.96 13.75+7.17 18.060 <0.001
Left 40.67+9.68 13.83+7.15 17.274 <0.001
500 Hz Bone Conduction Threshold Right 9.42+4.33 9.42+3.69 0.000 1.000
Left 9.75+4.36 9.50+3.76 0.336 0.737
1000 Hz Bone Conduction Threshold Right 14.25+4.49 10.75+5.43 3.845 <0.001
Left 14.08+4.65 10.58+5.30 3.848 <0.001
2000 Hz Bone Conduction Threshold Right 22.75%5.56 11.08+4.97 74.298** <0.001
Left 22.92+5.62 10.92+4.46 77.472%* <0.001
4000 Hz Bone Conduction Threshold Right 38.67+7.80 12.42+5.93 20.745 <0.001
Left 39.00+7.30 11.58+5.71 22.922 <0.001

bone conduction hearing thresholds at 1000 Hz, 2000
Hz, and 4000 Hz for both right and left ears exhibited
a statistically significant difference between the groups
(p<0.05). Upon examination of the bone conduction
hearing thresholds at 1000 Hz, 2000 Hz, and 4000 Hz
for both right and left ears, it was observed that the val-
ues for individuals in the operator group were higher

compared to those in the control group.

Blood pressure and heart rate values exhibited a
statistically significant difference between the groups
(p<.05). Systolic blood pressure and diastolic blood
pressure values were found to be higher in individuals
in the operator group. Heart rate values were higher in
individuals in the control group (Table 3).

Table 3. Comparison of Blood Pressure and Heart Rate Values Among Groups

Mean+SD Median (Min-Max) t P
Systolic Blood Pressure Operator 130.00+9.34 130 (102-146) 6.227 <0.001
Control 116.58+13.67 116.5 (86-154)
Diastolic Blood Pressure Operator 83.93+8.01 85 (57-101) 5.035 <0.001
Control 75.12+10.95 74 (59-107)
Heart Rate Operator 82.57+11,54 81.5 (58-115) -2.327 0.022
Control 87.97+13.78 87.5 (62-135)
*t=Independent Samples t Test
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DISCUSSION

Occupational noise-induced hearing loss develops
over time due to years of exposure to continuous or in-
termittent noise. Continuous noise is more damaging
than intermittent noise because it does not allow audi-
tory structures to rest (4,5).

In the study conducted to identify modifiable and
non-modifiable risk factors for noise exposure, the
modifiable risk factors were identified as follows: vol-
untary exposure to noise, neglect of ear protection,
smoking, lack of exercise, tooth loss, poor diet, cardi-
ovascular disease, and diabetes. Non-modifiable risk
factors included age, race, genetic predisposition, and
gender (6,7).

Occupational noise-induced hearing loss typically
manifests as symmetrical and bilateral. It is primarily
characterized by notch formation, especially at 4000
Hz, and a decrease in thresholds at adjacent frequen-
cies (3000 and 6000 Hz), with a slight improvement at
8000 Hz.

Call center operators are required to consistently
utilize headphones within the work environment as
an integral aspect of their job responsibilities. In en-
vironments characterized by background noise and
inadequate sound isolation, operators may elevate the
headphone volume output level to facilitate speech
comprehension. The intensity level of background
noise may not be severe enough to directly cause hear-
ing loss; however, the continuous use of high-intensity
sound coupled with manual increases in sound output
can lead to hearing loss over time (8).

Patel and Broughton assessed the daily noise expo-
sure of 150 call center operators employed in the bank-
ing, online ordering, and telecommunications sectors,
utilizing a dosimeter affixed to a mannequin wearing
headphones. The noises to which call center operators
are exposed were determined to include call sound,
fax sound, routing sound, and hold music sound. The
intensity of the conversation sound was measured in
the range of 72-82 dBA. The maximum noise level was
recorded at 83 dBA for fax audio, 95 dBA for routing
audio, and 88 dBA for music-on-hold audio. The av-
erage noise level ranged from 67 to 84 dBA, while the
maximum noise level ranged from 67 to 87 dBA. Out
of 150 operators, 3 were found to be exposed to noise
levels exceeding 85 dBA (2).

Pawlaczyk-Luszczynska and colleagues researched
the noise intensity levels and hearing thresholds of call
center operators. The headset noise exposure level of
call center operators was measured using an artificial
ear, revealing that operators were exposed to noise lev-
els ranging from 66 to 86 dB for 8 hours a day. Approx-

imately 12% of operators were measured to be exposed
to average noise levels exceeding 85 dB, while 38%
were exposed to levels exceeding 80 dB. While 50%
of the operators exhibited bilateral normal hearing in
the frequency range of 250-8000 Hz, 73% experienced
hearing loss in the extended high frequencies range of
9000-16000 Hz. Less than 10% of the operators exhibit-
ed hearing loss at both high frequencies and speech fre-
quencies, while 37% experienced a permanent thresh-
old shift at high frequencies (3,9).

The average noise intensity to which call center op-
erators were exposed during working hours was meas-
ured in the range of 67-87 dB according to Patel and
Broughton’s study, and in the range of 66-86 dB accord-
ing to Pawlaczyk-Luszczynska and colleagues’ study.
According to a study by Tomei and colleagues, noise
levels exceeding 66 dB are associated with hearing loss.
Based on this, it can be inferred that call center opera-
tors are subjected to noise levels that have the potential
to induce hearing loss, as well as elevate blood pressure,
heart rate, and respiratory rate.

Martin and colleagues investigated the impact of
noise levels ranging from 85 to 90 dB on hearing thresh-
olds. The prevalence of hearing loss was higher among
workers than among controls in all age groups. Among
foundry workers aged over 50, the prevalence of hear-
ing loss ranged from 14% to 32%, compared to 4% in a
control group of the same age range. Workers over 50
years of age exhibited hearing thresholds below 30 dB
at 500, 1000, and 2000 Hz, with hearing loss exceeding
50 dB at 3000, 4000, and 6000 Hz (10).

In our study, similar to the investigation by Martin
and colleagues, a statistically significant difference was
observed between the operator and control groups in
hearing thresholds at 1000, 2000, 4000, and 8000 Hz. In
our study, the disparity in hearing thresholds between
the groups at 4000 and 6000 Hz was greater than the
difference at 1000 and 2000 Hz, similar to the findings
reported by Martin and colleagues (p<0.05).

When speech frequencies were taken into account
in our investigation, the control group members’ 500,
1000, 2000, and 4000 Hz air and bone conduction
hearing thresholds were found to be within the normal
range. Hearing thresholds at 500 Hz air and bone con-
duction do not differ between the groups. It was ob-
served that the operator group had significantly greater
air and bone conduction hearing thresholds at 1000,
2000, and 4000 Hz in comparison to the control group
(p<0.05). In call center operators, airway and bone
conduction hearing thresholds at frequencies of 1000,
2000, and 4000 Hz closely align with a difference of less
than 5 dB, suggesting sensorineural type hearing loss at
these frequencies (11,12).
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In our study, the right ear’s air conduction Sound
Sensitivity Observation (SSO) was obtained as
22.54+4.77, Speech Reception Threshold (SRT) was
21.27+4.49, and Speech Discrimination Score (SDS)
was 98.87+2.09. Meanwhile, in the left ear, the air con-
duction SSO was 22.27+4.28, SRT was 21.44 +4.28,
and SDS was 98.87+2.09 in the operator group. In the
control group, the right ear’s air conduction SSO was
12.42+4.28; SRT was 16.33+5.51, and SDS was 100.00
+ 0.00. Similarly, in the left ear, the air conduction SSO
was 12.25+4.00; SRT was 16.254+5.34, and SDS was
100.00+0.00. In the control group, the right ear’s air con-
duction SSO was 12.424+4.28; SRT was 16.33+5.51, and
SDS was 100.00+0.00. Similarly, in the left ear, the air
conduction SSO was 12.25+4.00; SRT was 16.25+5.34,
and SDS was 100.00 + 0.00. The decrease in speech dis-
crimination scores in the operator group compared to
the control group supports the finding of sensorineural
hearing loss in this group.

Somma and colleagues examined the hearing thresh-
olds of cement workers in 2008 while they worked in
noisy surroundings with levels exceeding 85 dB. The
study included 184 male cement workers and 98 con-
trol individuals working in a quiet setting. Participants
were divided into groups depending on their age. A pure
tone audiometry test was applied in the range of 125-
8000 Hz. In all groups, the hearing thresholds of cement
workers at frequencies of 3-8 kHz were found to be sig-
nificantly higher than those of the control group. For
the youngest age group (21-30 years old), there was a
5 dB difference between the worker and control groups’
hearing thresholds between 3-8 kHz; for the oldest age
group (51-60 years old), there was a 2 dB difference. Be-
tween 3-8 kHz, a 5 dB difference was observed between
the hearing thresholds of the worker and control groups
in the youngest age group, aged 21-30 years, and a 2 dB
difference was observed between the hearing thresholds
of the worker and control groups in the oldest age group,
aged 51-60 years. In both groups, hearing loss increases
significantly with age, but this rise was observed more
prominently in cement workers (13,14).

Our research reveals that the contact center oper-
ators’ and the control groups” hearing thresholds rise
noticeably with age (p<0.05). Nonetheless, compared
to the control group, operators” hearing thresholds rise
more with age. This demonstrates that older operators
who are exposed to industrial noise lose their hearing.
As demonstrated by Somma and colleagues’ study, oc-
cupational noise accelerates the aging-related loss of
hearing in call center workers.

In our study, a positive relationship was observed
between the years of working in the call center and the
hearing thresholds of call center operators (p<0.05).

Hearing loss rises with the number of working years.
Nevertheless, no significant correlation was found
when examining the association between operators’
hearing thresholds and their weekly working hours.
This suggests that our study’s findings about the long-
term effects of call center employment on hearing (15).

It is known that the physiology of hearing differs in
men and women. Wang and colleagues examined the ef-
fect of gender on noise-induced hearing loss and applied
an audiometry test to 1140 female and 1140 male ship-
yard workers between the ages of 18-60. At frequencies
of 3, 4, 6, and 8 kHz, the prevalence of hearing loss was
13.8% in women and 34.4% in men as well. A significant
difference was observed at low frequencies (8).

The operator group in our study consisted of 32 fe-
male and 28 male individuals, while the control group
consisted of 31 female and 29 male individuals. Similar
to Wang and colleagues’ study, our analysis of the influ-
ence of gender on hearing revealed that men’s hearing
thresholds were greater than women’s in both the oper-
ator and control groups. However, this increase exhibit-
ed a significant difference between genders only in the
1000 Hz hearing thresholds among the operator group
and the 125 Hz hearing thresholds within the control
group (p<0.05).

Tekin and colleagues conducted a study to examine
the effects of noise exposure on the cardiovascular sys-
tem of mine workers. In this study, the systolic blood
pressure (SBP), diastolic blood pressure (DBP), heart
rate (HR), oxygen saturation rate, rhythm rate, and pulse
values of 100 male workers were examined. Workers
were measured three times using a COMEN Star 8000
bedside monitor. The first measurement was taken be-
fore the introduction of noise, the second measurement
was taken after all the machines were turned on and the
noise was present, and the third measurement was tak-
en after all the machines were turned off and the noise
was eliminated. The increase in SBP and DBP values in
the second measurement compared to the third meas-
urement is statistically significant. No significant differ-
ence was observed in blood pressure, oxygen saturation
rate, thythm rate, and pulse values (17).

In our study, the average SBP in the operator group
was 130.00+9.34, while the DBP was 83.93+8.01, and
the HR was 82.57+11.54. In contrast, the average SBP
in the control group was 116.58+13.67, the DBP was
75.12+10.95, and the HR was 87.97+13.78. There is
a significant difference between SBP, DBP, and HR
groups (p<0.05). When comparing the SBP, DBP, and
HR values between the groups, the HR value was high-
er in the control group, while the SBP and DBP values
were higher in the operator group, consistent with the
findings of Tekin and colleagues.
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Abbate and colleagues looked into how exposure
to noise affects the cardiovascular system. In the study,
757 male employees of oil distribution and refining
companies were split into three groups based on the
amount of noise participants were exposed to: low, me-
dium, and high. Their SBP, DBP, and HR values were
also looked at. The study included 200 workers who
were classified as low exposure (noise level less than 80
dBA), 212 drivers who were classified as medium ex-
posure (noise level between 80 and 85 dBA), and 345
workers who were classified as high exposure (noise
level between 85 and 90 dBA). Although there was a
statistically significant positive correlation between the
groups’ noise exposure levels and SBP and DBP values,
there was no such correlation with the HR value. Si-
multaneously, SBP, DBP, and HR values increase linear-
ly with the age and working years of employees (18,19).

In our study, similar to the findings of Abbate etal., a
significant positive relationship was observed between
age and SBP and DBP values in the operator group, but
no relationship was observed with HR (p<0.05). As
age increases, systolic and diastolic blood pressure in-
creases in operators. In the control group, there was no
correlation seen between age and heart rate or blood
pressure. In our study, similar to Abbate and colleague’s
findings, a significant positive correlation was observed
between the working years of call center operators and
blood pressure (p<0.05). By increasing working years,
the SBP, DBP, and HR values of operators rise. While
the effect of weekly working hours on blood pressure
was not observed in call center operators, the increase
in SBP, DBP, and KA values as the working years in-
crease reveals the long-term effect of occupational
noise on operators.

Wiinberg and colleagues looked into how gender
variations affected blood pressure in 1995. In the study,
the ambulatory blood pressure of normotensive individ-
uals, both male and female, between the ages of 20-79,
was measured for 24 hours. Participants were divided
into groups based on their age. Ambulatory blood pres-
sure was measured every 15 minutes between 07:00 and
22:59, and every 30 minutes between 23:00 and 06:59.
It was determined to be statistically significant that SBP
rises with age and is higher in males than in women. In
the 50-59 age group, DBP values only increased with
age in men and women. There was no gender difference
in these values. Blood pressure values obtained at night
were 15% lower than those measured during the day.
As a result of the study, it was noted that SBP values
were higher in men compared to women, whereas DBP
values remained unaffected by gender (20).

In our study, statistically significant differences were
observed in SBP values between the operator and con-

trol groups based on gender (p<0.05). The mean SBP
among women in the operator group (127.38+8.68)
was observed to be lower compared to that among
men (133.00+9.31). The mean SBP among women in
the control group (113.23£15.94) was observed to be
lower compared to that among men (120.17£9.79).
In our study, similar to the findings of Wiinberg and
colleagues, the mean SDB was higher in men than in
women in both the operator and control groups. There
were no significant differences in DBP and HR values
between individuals in the operator and control groups
based on gender (p>0.05).

In our study, it was observed that call center opera-
tors exhibited higher hearing thresholds at frequencies
of 1000 Hz and above, as well as higher SDB and DBP
values, and lower HR values compared to the control
group.

A significant positive correlation was observed be-
tween age and hearing thresholds in both operator and
control groups. The increase in hearing thresholds with
advancing age was more pronounced in the operator
group compared to the control group.

In call center operators, a significant positive corre-
lation was found between age and SBP and DBP, while
no correlation was observed with HR. As age increas-
es, there is a concurrent increase in both SBP and DBP
values within the operator group. In the control group,
no significant relationships were observed between age
and SBP, DBP, and HR values.

It was observed a significant positive relationship
between the duration of employment in the call center
and both blood pressure levels and hearing thresholds
among operators. The hearing thresholds, SBP, DBP,
and HR values of call center operators were observed to
increase with prolonged years of employment.

A significant difference was observed in the average
SBP between genders in both the operator and control
groups. In the operator group, it was observed that SBP
values were higher in men compared to women.
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Research Article (Arastirma makalesi)

Evaluation of Sputum Eosinophil Level and Presence of Charcot-Leyden
Crystals in Patients with Airway Hyperreactivity

Havayolu Hiperreaktivitesi Olan Hastalarda Balgamda Eozinofil Diizeyi ve
Charcot-Leyden Kristal Varliginin Degerlendirilmesi

Stimeyra ALKIS KOCTURK!, Hatice SAHIN?

! Siit¢ti Imam University, Faculty of Medicine, Department of Clinical Microbiology, Kahramanmaras, Tiirkiye
2 Siit¢ii Imam University, Faculty of Medicine, Department of Pulmonary Medicine, Kahramanmaras, Tiirkiye

Ozet

Amag: Bu aragtirmanin amaci, eozinofilinin brong hiperreaktivitesine neden olan bagimsiz bir faktér olup olmadigini veya balgamdaki varliginin bu durum-
da tamamlayici bir rol oynayip oynamadigini 6zellikle astim vakalarinda aragtirmaktir.

Gereg ve Yontemler: Veriler, Kahramanmaras Siitgii Imam Universitesi Tip Fakiiltesi Hastanesi Gégiis Hastaliklar1 servisine yatan 100 kisiden olugan bir
orneklemden elde edildi ve brons hiperreaktivitesi ile karakterize edilen vakalara odaklanildi. 30 astiml1, 34 astim dis1 solunum hastalig1 grubu ve 36 kontrol
grubu hastasindan olusan ii¢ grup olusturuldu. Hastalarin ilk servise yatirildigi anda balgam 6rnekleri toplandi. Bu nedenle 6nceden var olan hastaliklarin
bulgusu olarak da eozinofili ortaya ¢ikabilecegi gézoniinde bulunduruldu.

Bulgular: Aciklamak gerekirse; eozinofili oranini {i¢ grupta tanimlandi ve ayrica smear incelemesinde Charcoat- Leyden kristallerinin varligini arastirildi.
Calismanin sonuglari, astimlilarda eozinofili oraninin daha belirgin (%16,6) oldugunu ve ge¢mis sonuglari tekrarladigini gostermekteydi. Astimli olmayan
hasta grubundan elde edilen sonuglar, eozinofili hasta yiizdesinin astimlilardan daha az oldugunu dogrulamaktaydi (%13,3). Hipotezlerle tutarli olarak
kontrol grubu en az yiizdeye (%8,8) sahipti.

Sonug: Calismada eozinofili ile Charcoat Leyden kristallerinin varligi arasindaki iliski incelendi. Tiim ¢abalarimiza ragmen incelenen smearlerin higbirinde
kristal yapr tespit edilmediginden herhangi bir korrelasyon goriilemedi.

Anahtar Kelimeler: Astim, Bronsiyal Hiperreaktivite, Eosinofili.

Abstract

Objective: The focus of this research is to clarify whether eosinophilia is an independent factor in causing bronchial hyperreactivity or if its presence in
sputum plays a supplementary role in this condition; especially in asthma.

Material and Methods: Data was obtained from a sample of 100 individuals in the respiratory care unit, concentrating on cases characterized by bronchial
hyperreactivity. We made three groups with 30 asthmatics, 34 non-asthmatic respiratory disease group and 36 control group patients. We decided to get the
patients’ sputum when they were internalized first. Eosinophilia can therefore occur in addition to pre-existing illnesses.

Results: To explain; we defined the ratio of eosinophilia in three groups and also searched for the presence of Charcot-Leyden crystals out of smear exam-
ination. The results of the study demonstrate eosinophilia ratio among asthmatics was more prominent (16.6%), replicating past findings. Results from the
non-asthmatic patient group confirm that percentage of patients with eosinophilia was lower than that of asthmatics (13.3%). Consistent with hypotheses,
control group had the least percentage (8.8%).

Conclusion: The study examined the relation between eosinophilia and the presence of Charcot-Leyden crystals. Despite our efforts, we were unable to
observe any signs of coexistence, as no crystal structures were detected in any of the smears examined.

Keywords: Asthma, Bronchial Hyperreactivity, Eosinophilia.
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INTRODUCTION

Inflammation of the airways is an important cause
of respiratory diseases such as asthma, chronic obstruc-
tive pulmonary disease or chronic cough. Therefore,
the collection of airway samples is an essential step for
both research and clinical purposes. As a result, sputum
sampling is popular as a safe, non-invasive alternative
to bronchoscopy, which carries the risk of asthma ex-
acerbation (1,2). Sputum induction is a technique that
involves the induction and subsequent processing of
expectoration primarily for the analysis of inflamma-
tory cells in the airways in order to understand the un-
derlying mechanism of various inflammatory diseas-
es as asthma. Asthma is a chronic respiratory disease
characterized by a persistent inflammatory process in
which eosinophils play an important role (3).

Approximately when Osler released his initial text-
book, The Principles and Practice of Medicine, high-
lighting the role of inflammation in asthma, Gollasch
discovered eosinophils in the sputum of asthma pa-
tients. Afterwards, eosinophils were included of the
characteristic process of asthma (4). The percentage of
eosinophils in sputum in airway inflammation is a good
marker for assessing prognosis in asthma patients. Val-
idation and characterization of biomarkers are crucial
for their successful use and should also confirm sen-
sitivity, specificity, and productivity. We are searching
if there is a statistically significant correlation between
the disease and the eosinophil count in sputum (5).
Treatments aimed at normalizing the eosinophil count
in sputum may help prevent asthma attacks, and the
eosinophil count in the blood is also related to the fre-
quency of attacks. Therefore, the stratification of severe
asthmatics as a basis for treatment decisions is com-
plex. Therefore, reliable and sensitive biomarkers such
as sputum samples are a valuable tool for physicians (5).

The Charcot-Leyden crystal (CLC) protein was first
observed in 1853 by Jean-Martin Charcot in a leukemia
patient and later detected by Ernst Leyden in 1872 in
the sputum of asthma patients. The Charcot-Leyden
crystals, named after him, are rhombic lysophospholi-
pase crystals (hexagonal, bipyramidal) of up to 50 pm
in length, which are produced by eosinophils (6). With
the disruption of epithelial integrity, the eosinophils in
the bronchial mucosa migrate into the bronchial lumen.
The lysophospholipase enzyme released by the eosin-
ophils crystallizes in vitro and in vivo. These crystals,
which are found in the sputum of patients with airway
hyperreactivity, are called “Charcot-Leyden crystals”(6).
A protein called galectin-10, which is distributed in the
inner and outer regions of the cell membrane, accounts
for 10% of the eosinophil protein concentration. When

the local Gal-10 concentration exceeds the threshold
concentration resulting from the accumulation of these
proteins released by eosinophil degranulation, crystal-
lization begins and Charcot-Leyden crystals form (6).
If the CLCs were easy to see; the crystals can be exam-
ined directly by light and phase contrast microscopy.
Because Gal-10 in CLCs contains aromatic residues, it
can also be examined directly by fluorescence micros-
copy (6). May-Griinwald and Papanicolaou staining of
the CLCs show colour blue and orange, respectively.
CLGCs can also occur in eosinophilic diseases such as
asthma, allergic reactions, fungal and helminthic infec-
tions and rarely in hematologic and neoplastic diseases.
These crystals can also be detected in stool examined
for parasites, in respiratory secretions or, more rarely, in
tissue biopsies (6). We are trying to answer the question
here is to decide whether eosinophilia is an independ-
ent factor for bronchial hyperreactivity disorders. Eo-
sinophilia causing symptoms manifesting in addition
to pre-existing conditions, masked as a worsening (7).

MATERIALS AND METHODS
Study design

In this prospective study, patients with bronchial hy-
perreactivity and cough were examined between June
2024 to September 2024. The clinical history, diagnosis
as well as accompanying diseases were recorded. In the
present study, the inclusion criteria were as follows: (1)
between 16 and 80 years of age; (2) bronchial hyper-
reactivity as the symptom of internalization to service;
(3) patients had sputum examination. Corticosteroids
and specific biological agents have demonstrated pos-
itive results in eosinophilia, so we exclude the patients
receiving corticosteroids. We collected the data from
routine examined sputum samples received from the
respiratory diseases ward.

In our study, the examination of sputum samples
coming to the Medical Microbiology Laboratory, spu-
tum smear samples were examined using May Griin-
wald and Gram staining methods. Gram stain revealed
the quality of sputum and presence of PMNL in smears
(more than 25 PMNIL, less than 10 epithelial cells).
Presence of Charcot-Leyden Crystals and percentage of
eosinophils in Giemsa-stained smears were investigat-
ed. The dependent variable of the study was eosinophil
percentage and the presence of crystals in the partici-
pants. While the presence of airway hyperreactivity in
the participants would be investigated with the diagno-
sis they held in hospital, and demographic data would
constitute the independent variable.
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For each sputum sample, the number of PMNL per
field of view (10 x objective) were recorded. Sputum
samples were classified as good quality by three differ-
ent criteria: (i) <10 epithelial cell (ii) <10 SEC or >25
PMNL. A magnification of 10 to 10 x 10 was used as a
measure of the validity and quality of the sputum sam-
ples taken. Attention is paid to the presence of fewer
epithelial cells and more than 25 polymorphonuclear
leukocytes. In addition, the participants in the research
group are asthma patients, and the control groups are
patients with respiratory pathology but not asthma,
and other pathologies referred to the hospital. taken
to ensure that they have similar demographic char-
acteristics, and overlapping clusters were used. After
ethics committee approval, since the sputum samples
coming to the laboratory for routine examination were
examined, sputum samples were not taken; therefore,
patients would not be asked to provide an informed
consent form. Financial support to be provided by the
researchers and used for the expenses of the dyes.

Statistical analysis

Frequency (%) was given for categorical varia-
bles, mean * standard deviation, and median (mini-
mum-maximum) for continuous variables. When ex-
amining whether there was a statistically significant
difference between the eosinophil percentage and the
asthma and non-asthmatic groups, the Mann-Whitney
U test was used since the assumption of normal distri-
bution was not met. Statistical significance level was ac-
cepted as p<0.05. Evaluation of the data was done using
the SPSS 11.5 for Windows program.

The study followed the international principles of
Helsinki and was approved by the Local Ethics Com-
mittee (date 04.11.2024/protocol no: 259).

RESULTS

30 patients were all asthmatics. 34 of the patients in
our study were not asthmatic but had respiratory pa-
thology; 36 were non-asthmatic and had non-respira-
tory pathology. Out of non-asthmatic respiratory tract
pathologies, upper respiratory tract infections, chronic
cough, bronchiectasis, chronic obstructive pulmonary
disease, and pleural effusion were present. Nonrespira-
tory pathologies were coronary heart disease, hyper-
tension, diabetes mellitus, and rheumatoid arthritis.

No correlation was found between age and sputum
eosinophilia; the mean age among 34 asthmatic patients
was 54, and patients having other respiratory patholo-

gies had a mean age of 58. The third group had a mean
age of 54. In studies that took gender into account, the
value was found to be higher in women than in men,
but in our study, among all groups, all eosinophilia di-
agnosis in sputum was found in men. Demographic
variables such as gender and ethnicity are thought to
be responsible for the different values found in various
studies on sputum eosinophilia. In our study, all mem-
bers’ ethnicity was the same, and gender couldn’t be ac-
counted for because all patients were men, other for 5
women.

What about the difference among groups? The eo-
sinophil counts are used to detect eosinophilic airway
inflammation in our study. Eosinophilia in patients
with asthma was found in %1 in 5 asthmatic patients
(%16.6), %3 in 4 of patients with other respiratory
pathologies (%13.3); including chronic obstructive pul-
monary disease exacerbation, pulmonary carcinomas,
and pneumonia. Moreover, the control group contain-
ing non-asthmatic and non-respiratory pathology pa-
tients had % 1 of counted eosinophils in 3 of the pa-
tients (%8.8).

DISCUSSION

Every day, many patients with lung diseases and nu-
merous complaints are treated both in the outpatient
clinic and on the ward. They are usually admitted to
the hospital with complaints related to the diagnosis of
pneumonia. They may be chronic obstructive pulmo-
nary disease or mainly asthmatic patients. Sputum ex-
amination could be used to monitor asthma and could
be performed with limited resources. It is a simple,
non-invasive and inexpensive method (1). The sputum
cell counting by 400 non-tumour cells; the percentage
of eosinophilic cells (Eos%) about 2.5% was defined
as eosinophilia in the sputum (8). We had the data by
smear examination, stained with May Griinwald, after
we decided the sputum was a sample taken proper-
ly and was qualified. In the sputum of asthmatics, we
found 16.6 % having eosinophilia, and in other res-
piratory pathologies, found to be 13.3%; in the control
group, patients with eosinophilic sputum were 8.8%.
We found higher percentages in asthmatics, support-
ing older studies sharing the idea of reduced eosinophil
apoptosis and sputum eosinophil load were correlated
with the severity of asthma (9).

Patients with eosinophilia with other respiratory
pathologies were pneumonias; we thought that all cell
types are increasing in number in infections, so the eo-
sinophils. Some diseases exhibit eosinophilia and are
referred to as eosinophilic lung diseases of known or
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unknown origin. The percentage of eosinophils in pe-
ripheral blood can also be determined; bronchoalveo-
lar lavage fluid and sputum are important samples of
the assessment (3). We attempt to answer the question
of whether eosinophilia is an independent causative
factor or the presence of eosinophilia in sputum is an
additional causative factor to bronchial hyperrespon-
siveness disorders that may have existed prior to the
finding of eosinophilia. So we decided to get the pa-
tients’ sputum when they were internalized first. The
symptoms caused by eosinophilia can therefore occur
in addition to pre-existing illnesses and be masked as
an exacerbation. In a study held in Turkey among the
general population, blood eosinophil count was meas-
ured in 18-79-year-old people; the mean eosinophil
count value was 140 eos/pL, and percentiles were not
reported. Eosinophilia at 2.59% is an average rate (10).

In our control group, the least extent of eosinophil-
ia was observed; usually, expectorated sputum is ex-
amined for specialization of cell types and to measure
the presence of inflammation in the airways. We used
smear examination for this process(1). Also, laboratory
processing of sputum was significantly important to get
results right. According to recent studies, the eosino-
phil counts of our population are also compared with
other populations. It is also unclear whether there is
a correlation between the disease and the eosinophil
count; also, there may be diurnal variation in sputum
as in blood. In eosinophilic asthma, a subtype of asth-
ma characterized by an increased concentration of eo-
sinophils in the airways, peripheral blood and sputum,
a complex interplay of factors plays a role in the pro-
gression of the disease. Although a standard definition
of eosinophilic asthma remains not clear, eosinophilic
asthma is often indicated by peripheral blood eosino-
phil counts that surpass specific benchmarks, such as
>150 cells/pL, >300 cells/uL, or >400 cells/uL in pe-
ripheral blood (1) and eosinophil counts in sputum of
greater than 2 to 3% describes eosinophilic asthma in
clinical studies (11).

In a study conducted among the Korean popula-
tion, the cut-off for sputum eosinophilia was 3.5%
(1). In another wide study, blood eosinophil count
has moderate accuracy in predicting eosinophils in
the sputum of 3% or more in asthma patients. Patients
with stable COPD Show that blood eosinophil count at
a threshold of 0.3/L could help determine the sputum
eosinophilia(12). Balazs et al. found that blood eosin-
ophil count is a good surrogate for identifying sputum
eosinophilia (>3%) in stable COPD. Nevertheless, the
role of peripheral eosinophil count in predicting spu-

tum eosinophilia in patients with chronic cough is still
unclear (13).

The limitations of our study indicate that better
methods are needed to assess the involvement of eosin-
ophils in the disease. The cell count in induced sputum
is the most reliable method for detecting eosinophilic
airway inflammation. However, the induced sputum
test is not universally applicable due to its time-con-
suming and labour-intensive procedures. In addition,
some patients with chronic cough have a dry cough,
making it difficult to obtain sufficient sputum for cell
differential analysis. Therefore, it is difficult to find
a simple and reliable biomarker for the prediction of
eosinophilic airway inflammation by sputum examina-
tion that has clinical significance for chronic cough (1).

Ethics: The study followed the international princi-
ples of Helsinki and was approved by the Local Ethics
Committee (date 04.11.2024/protocol no: 259).
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Research Article (Arastirma Makalesi)

Evaluation of the Relationship between Morphological Measurements of
the Knee and Anterior Cruciate Ligament Injuries,
along with Meniscus Injuries
Diz Morfolojik Ol¢iimleri ile On Capraz Bag Yaralanmalar: ve Meniskiis Yaralanmalar:

Arasindaki Iliskinin Degerlendirilmesi

Begiim INCEDEMIR UNDEY', Ayfer METIN TELLIOGLU', Elif AYDIN?, Yasemin DURUM POLAT?

! Aydin Adnan Menderes University, Faculty of Medicine, Department of Anatomy, Aydin, Tiirkiye
2 Adnan Menderes University, Faculty of Medicine, Department of Physical Medicine and Rehabilitation, Aydin, Tiirkiye
3Aydin Adnan Menderes University, Faculty of Medicine, Department of Radiology, Aydin, Tiirkiye

Ozet

Amag: Bu ¢alisma, izole lig. cruciatum anterius yaralanmali olgular, lig. cruciatum anterius ve meniskiis yaralanmasinin birlikte oldugu olgular ve saglikli
bireylerde diz ekleminin kemik yapilarindaki morfolojik 6l¢timleri ve yapisal farkliliklart karsilastirmay: amaglamaktadir.

Gere¢ ve Yontemler: Calismada, lig. cruciatum anterius yaralanmasi tanist almig 200 bireyin ve 110 saglikli olgunun manyetik rezonans goriintiileri
degerlendirilmistir. Goriintiiler meniskiis yaralanmasi agisindan da degerlendirilmis ve bireyler, lig. cruciatum anterius’un izole ve meniskiis ile birlikte
yaralandigi iki gruba ayrilmustir. Lig. cruciatum anterius ve meniskiis yaralanmasi i¢in risk faktorii oldugu diisiiniilen kemik yap1 6lgtimleri degerlendirilmis
ve bu 6l¢timler ¢aligma gruplar ile kontrol grubu arasinda istatistiksel olarak karsilastirilmistir.

Bulgular: Calismada, lig. cruciatum anterius’un izole ve meniskiis ile birlikte yaralandig1 gruplarda; condylus medialis genisligi, condylus lateralis genisli-
8i, bikondiler genislik, eminentia intercondylaris genisligi, tibia genisligi, patella uzunlugu, ligamentum patellae uzunlugu, patella facies articularis ve sulcus
trochlearis agilari anlamli olarak daha fazla bulunmustur. Bununla birlikte; fossa intercondylaris sekil indeksi, fossa intercondylaris indeksi, tibial medial
egim, sulcus trochlearis derinligi, trochlear faset asimetrisi, sulcus trochlearis-tuberositas tibia mesafesi ve patellar tilt degerleri bu gruplarda anlamli olarak
daha diisiik tespit edilmistir.

Sonug: Diz eklemine ait morfometrik 6l¢timleri klinik uygulamalarda degerlendirmenin, hastanin lig. cruciatum anterius ve meniskiis yaralanma riskinin
belirlenmesine katki saglayacagini diisiinmekteyiz

Anahtar Kelimeler: Diz Eklemi, Diz Yaralanmalari, Ligamentum Cruciatum Anterius Yaralanmalari, Meniskiis, Manyetik Rezonans Goriintiileme

Abstract

Objective: This study aims to compare the morphological measurements and structural differences in the bony structures of the knee joint among cases with
isolated anterior cruciate ligament (ACL) injury, cases with both ACL and meniscus injury, and healthy individuals.

Material and Methods: In our study, knee magnetic resonance imaging records of 200 individuals diagnosed with a ligamentum cruciatum anterius injury
and 110 individuals reported as having a normal knee (a total of 310 individuals) were analyzed. The images were also examined in terms of meniscus injury;
they were divided into two groups: isolated ligamentum cruciatum anterius injury and combined injury groups involving the anterior cruciate ligament and
meniscus. Measurements of bone structures that were presumed to be risk factors for ligamentum cruciatum anterius and meniscus injury were evaluated.
These measurements were compared statistically between the two study groups with the control group.

Results: In our study, condylus medialis width, condylus lateralis width, bicondylae width, eminentia intercondylaris width, tibia width, patellar length,
ligamentum patellae length, patella facies articularis angle, and sulcus trochlearis angle values were significantly higher in both isolated ligamentum cru-
ciatum anterius injuries and combined injury of ligamentum cruciatum anterius and meniscus. Furthermore, the fossa intercondylaris shape index, the fossa
intercondylaris index, the tibial medial slope, the sulcus trochlearis depth, the trochlear facet asymmetry, the sulcus trochlearis and tuberositas tibia distance,
and the patellar tilt values were significantly lower in both isolated ligamentum cruciatum anterius injuries and combined injury of ligamentum cruciatum
anterius and meniscus.

Conclusion: We think that by evaluating these measurements in daily clinical practice, it can be determined whether the patient is at risk for ligamentum
cruciatum anterius and meniscus injuries.

Keywords: Knee Joint, Knee Injuries, Anterior Cruciate Ligament Injuries, Meniscus, Magnetic Resonance Imaging
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INTRODUCTION

The knee joint is the largest in the body. In addition
to flexion-extension movement, it also allows rotational
movements, albeit to a small extent. The ligamentum
cruciatum anterius (anterior cruciate ligament = ACL)
extends from the inner surface of the condylus lateralis
of the femur to the area intercondylaris, a structure that
belongs to the tibia. This ligament also runs diagonally
from posterior lateral to anterior medial (1).

Menisci, which are mostly composed of fibrous car-
tilage, serve to reduce the inconsistency between the
articular surfaces in the knee joint. The meniscus me-
dialis (MM) is more oval and C-shaped when viewed
from above, while the slightly smaller meniscus later-
alis (ML) is more rounded (2).

Anterior cruciate ligament injuries are one of the
most common injuries of the knee region; therefore,
they are of high clinical and surgical importance. Al-
though anterior cruciate ligament injuries are mostly
related to trauma, anatomical differences between indi-
viduals may make some individuals more vulnerable to
anterior cruciate ligament injuries. MM is more prone
to injury because it is more strongly fixed and hetero-
geneous in shape. Lesions of the MM, anterior cruciate
ligament, and the collateral tibial ligament, called the
unhappy triad, often appear together in different com-
binations (3).

Anatomical studies investigating the relationship
between anterior cruciate ligament injuries and bone
morphology have focused more on the intercondylar
fossa (intercondylar notch), femoral condyles, and tibi-
al plateau, and the link between a narrow intercondylar
fossa and ACL injury has been clearly demonstrated.
In recent years, femoral trochlear dysplasia (TD) has
been frequently investigated as a potential risk factor
for ACL injuries. TD is a condition in which the distal
femur loses its normal concave shape, and the patella
cannot adapt to the convex articular surface. There are
also studies reporting that TD causes an increase in
ACL load (3).

Studies in which tibial, femoral, and patellar varia-
tion and morphological changes are handled separately
and associated with ACL injuries are available in the lit-
erature. However, there is no in-depth study in which
all bone structures involved in the joint are considered
holistically, and variations in different structures are as-
sociated with each other, ACL and meniscus injuries. In
our study, we aim to reveal the morphological measure-
ments and variations in the bone structures involved in
the knee joint in a comparative way in the group with
ACL injury, the group with combined ACL and menis-
cus injury, and the control group.

MATERIALS AND METHODS

Our study includes 200 patients who were referred
to Aydin Adnan Menderes University Radiology De-
partment for knee magnetic resonance 1maging (MRI)
between 1 June 2015 and 1 June 2021 and were diag-
nosed with ACL injuries according to MRI reports, and
110 patients reported as normal knee MRI (a total of
310 patients). The records were reviewed through our
hospital PACS (Picture Archiving and Communication
Systems) Sectra Workstation IDS7 Version 23.2.2.5087
2021. Before the study, the approval of the Non-Inter-
ventional Clinical Research Ethics Committee dated
17.09.2021 and numbered E-53043469-050.04.04.-
76301 was obtained.

The subjects to be included in the study have com-
pleted bone development between the ages of 18-60 and
have no congenital, traumatic (except anterior cruciate
ligament and meniscus injuries) or inflammatory knee
diseases, no bone fractures, dislocation or space-occu-
pying lesions in the bones or other tissues joining the
knee joint, no signs of osteoarthritis, and no evidence
of previous surgery in the knee region. In addition, im-
ages with problems, such as the presence of artifacts in
the regions where the measurement is planned, were
also excluded from the study.

The images were divided into two groups accord-
ing to the presence or absence of accompanying me-
niscal injury. In addition, images interpreted as normal
MRI of the knee, which will be included in the Control
Group, were also taken from the archive.

The gender of the subjects, the age at the time of
imaging, and the type of knee injury were recorded.
Length measurements were recorded in millimeters,
and angle measurements were recorded in degrees.

Radiological Evaluation and Measurements

In the evaluation of images, axial, coronal, and sag-
ittal sections of magnetic resonance (MR) images taken
in the extension position were examined. T1 and T2
sequences were analyzed together to evaluate the ACL,
menisci, and bony structures in and around the knee
joint. All measurements were obtained by a radiologist
with 12 years of experience.

Measurements Used to Evaluate Patella
Morphology

Patellar length (PL) and patellar ligament length
(PLL) were also measured on the longest axis of the pa-
tella in the sagittal section; the Insall Salvati Index (ISI),
which is the PLL/PL value, was also obtained (4). Pa-
tellar width (PW) and Patellar facies articularis (facet)
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angle (Wiberg angle) (WA) were measured in the axial
section where the patella is widest (5) (Figure 1).

Measurements Used to Evaluate Femur
Morphology

Measurements of medial condyl width (MCW)), lat-
eral condyl width (LCW), bicondylar width (BW), and
intercondylar notch width (NW) were obtained in the
coronal section. The intercondylar notch index (NI)
is obtained by dividing NW by BW (6). Intercondylar
notch depth (ND) and intercondylar notch angle (NA)
were measured as in the coronal section. Intercondylar
notch shape index (NSI) was obtained by dividing NW
by ND (7). Sulcus trochlearis depth (STD) was meas-
ured in the axial section, and Trochlear facet asymme-
try (TFA) was calculated (8,9), (Figure 2).

Intercondylar notch morphological classification
(NMC): It was made by morphologically separating the
intercondylary fossa into three types. Type A: narrow
fossa intercondylaris; Type U: wide fossa intercondyla-
ris; wide and Type W: double apex fossa intercondylaris
(10) (Figure 3).

Measurements Used to Evaluate Tibia
Morphology

Tibia width (TW) and eminentia interconylaris
width (EIW) were measured in the coronal section
(Figure 4). Eminentia intercondylaris width index
(EWI) was calculated by dividing EIW by TW (11),
Medial tibial slope (MTS), Lateral tibial slope (LTS),
and Medial tibial depth (MTD) were measured in the
midsagittal section (6) (Figure 4).

Figure 1. A: PL, PLL, and ISI measurement in the sagittal section of the right knee B: PW value and WA measurements of the

patella in the axial section of the right knee

Figure 2. A: MCW, LCW, BW, NW measurements in the coronal section of the right knee B: ND in the coronal section of the
right knee C: NA measurement in the coronal section of the right knee D: STD measurement in the axial section of the right
knee E: TFA measurement in the axial section of the right knee
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Figure 3. NMC. A-type fossa intercondylaris (A) (right knee), U-type fossa intercondylaris (B) (left knee), W-type intercon-

dylaris (C)

Figure 4. A: Measurement of EWT in the coronal section of the right knee B: Measurement of the MTS in the sagittal section
of the right knee C: Measurement of the LTS in the sagittal section of the right knee D: MTD in the right knee

Measurements Used to Evaluate
Patellofemoral Concordance

Tibial tuberosity and trochlear groove (sulcus troch-
learis) distance (TT-TG) is measured in the 2 axial sec-
tions and calculated (5) Patellar tilt (PT), Lateral patel-
lofemoral angle (LPFA), and Sulcus trochlearis angle
(STA) were measured in the axial section (5). Congru-
ence Angle (CA) was measured as the angle between
the line dividing the sulcus trochlearis angle obtained
in the axial section and the line extending from the
deepest point of the sulcus trochlearis to the point of
the articular surface of the patella that is closest to the
femur (12) (Figure 5).

Statistical Analysis

Research data were evaluated using SPSS 21.0 sta-
tistical program. Conformity of continuous variables to
the normal distribution was investigated using visual
(histogram and probability graphs) and analytical
methods (Kolmogorov-Smirnov/Shapiro-Wilk tests).
For the descriptive statistics of the study, the mean and
standard deviation in data with normal distribution,
median, minimum and maximum in data that do not
fit normal distribution are shown. Chi-square test was
used to show whether there is a difference between cat-
egorical variables in the study. Student-t Test or One

Way ANOVA was used to compare continuous varia-
bles with parametric properties in independent groups,
and Mann-Whitney U Test or Kruskal-Wallis Analysis
of Variance was used to compare continuous variables
with non-parametric properties in independent groups.
ROC Analysis was used to show whether a variable re-
corded by numerical measurement was diagnostic or
exclusionary. For statistical significance, the p-value
was determined to be less than 0.05.

RESULTS

A total of 310 cases were included in the study, 110
of which were in the control group and 200 in the study
group (cases with ACL injury). Out of 200 cases in the
study group, 78 with isolated ACL injury and 122 with
ACL and meniscal injury, and were divided into two
separate study groups.

When the demographic characteristics of the cas-
es were examined, 58.18% of the cases in the control
group were female, 41.82% were male; 46.15% of the
cases in the isolated ACL injury group were female,
53.85% were male, and combined ACL and meniscus
injury. It was determined that 46.72% of the cases in the
group were female and 53.28% were male. In addition,
the median age of the cases was 31.00 (18.00-54.00) in
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Figure 5. A: Measurement of TT-TG in the axial section of the right knee. B: PT measurement in the axial section of the right
knee. C: Measurement of the STA in the axial section of the right knee D: LPFA measurement in the axial section of the right

knee E: CA measurement in the axial section of the right knee

the control group, 38.00 (18.00-57.00) in the isolated
ACL injury group, and 40.00 (18.00-57.00) in the ACL
and meniscus combined injury group. When we exam-
ined the MRIs in our study, no statistically significant
difference was found between the groups with fossa in-
tercondylaris morphological classification.

In Table 1, the measurement values of the anatom-
ical structures related to the knee joint were compared
between the control group and the isolated ACL injury
groups.

In Table 2, the measurement values of the anatom-
ical structures related to the knee joint were compared
between the control group and the ACL and meniscus
combined injury groups.

When the measurement values of the anatomical
structures related to the knee joint were evaluated by
ROC analysis between the control and isolated ACL in-
jury groups. Details are shown in Table 3.

When the measurement values of the anatomical
structures related to the knee joint were evaluated by
ROC analysis between the control and ACL and me-
niscus combined injury groups. Details can be seen in
Table 4.

DISCUSSION

There are many studies investigating predisposing
factors for ACL and meniscal injuries. Some of the fac-
tors are morphological factors in knee anatomy. Many

morphological characteristics of bone structure have
been associated with increased ACL injuries such as
intercondylar notch stenosis, low intercondylar notch
index, tibia eminentia stenosis (13,14).

Distal femur is an anatomical region that is frequent-
ly investigated in relation to ACL injuries due to its role
in load transfer in the knee joint. In the study conduct-
ed by Kizilgoz et al., while the MCWvalue measured in
the coronal plane was found to be associated with ACL
injuries, they did not find a statistically significant rela-
tionship with CLW and BW values (6). Park et al. found
the MCW value to be associated with ACL injury (15).
In light of the data in our study, we think that the high
MCW value may play a role as a predisposing factor for
all isolated ACL and accompanying meniscal injuries.

Many measurements, such as NW, ND, NA, and NSI,
have been reported in the literature in close association
with ACL injuries (16-19). In a study, it was stated that
the structure of the fossa intercondylaris (intercondylar
notch) is the most important anatomical factor related
to ACL injuries (16). Cha et al. combined arthroscopy
and MRI in their study and showed that mucoid hy-
pertrophy occurs due to compression of the ACL fibers
during movement in people with a narrow intercon-
dylar fossa, and therefore suggested that the narrow
fossa plays a role as a predisposing factor in ACL inju-
ries (17). In addition, Li et al. classified the NI and NSI
values as risk factors for MM and ML injuries (19). In
our study, no significant difference was found between
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Table 1. Comparison of the measurement values of the anatomical structures of the knee joint between the control

group and isolated ACL injury groups

Groups
Control Group Isolated ACL injury group P
(N=110) (N=78)
Medial Condyl width (MCW) 24,03 + 2,25 25,82 + 2,88 0,000
. 25,50 26,20 0,013
Lateral Condyl width (LCW)
(21,00-30,20) (18,70-36,40)
) ) 69,10 73,10 0,009
Bicondylar width (BW)
(59,30-84,30) (59,50-87,30)
Intercondylar notch width (NW) 18,87 + 2,89 18,56+3,24 0,494
Intercondylar notch depth (ND) 23,60 + 2,35 24,19 + 2,47 0,102
57,05 56,70 0,330
Intercondylar notch angle (NA)
(38,70-79,00) (41,30-73,90)
Intercondylar notch shape index (NSI) 0,80 + 0,12 0,77 £ 0,11 0,037
Intercondylar notch index (NI) 0,27 + 0,03 0,25 + 0,004 0,008
S o 12,60 13,50 0,007
Eminentia intercondylaris width (EIW)
(8,20-21,40) (9,10-18,40)
o 71,00 74,75 0,014
Tibia width (TW)
(60,00-84,30) (63,30-85,90)
o o 0,18 0,18 0,168
Eminentia Intercondylaris width index (EWTI)
(0,12-0,26) (0,11-0,24)
Patellar length (PL) 40,53 + 3,20 41,95 + 3,81 0,006
Patellar ligament length(PLL) 43,76 + 5,51 44,41 + 5,59 0,425
Insall Salvati index (ISI) 1,08 £ 0,14 1,06 + 0,14 0,346
Medial Tibial depth (MTD) 2,65 + 0,87 2,73 £ 0,90 0,511
Medial tibial slope (MTS) 5,52 + 2,56 5,34 + 2,86 0,650
Lateral tibial slope (LTS) 5,59 + 3,26 5,84 + 3,11 0,592
41,10 42,80 0,060
Patella width (PW)
(34,10-53,40) (28,50-50,60)
o 126,60 129,45 0,036
Patella facies articularis angle (WA)
(104,30-139,50) (112,10-150,40)
. 131,45 (115,40- 133,55 0,011
Sulcus trochlearis angle (STA)
144,30) (122,60-162,40)
Sulcus trochlearis depth (STD) 7,39 + 1,39 6,81 + 1,54 0,007
0,79 0,75 0,002
Trochlear facet asymmetry (TFA)
(0,54-0,99) (0,049-1,01)
Tibial tuberosity to trochlear groove distance 9,60 8,10 0,023
(TT-TG) (1,20-24,50) (-7,70-19,00)
9,40 10,05 0,546
Patellar tilt (PT)
(1,80-34,90) (1,80-28,20)
Lateral patellofemoral angle (LPFA) 9,92 + 4,54 11,02 + 4,94 0,117
1,30 -2,85 0,711

Congruence angle(CA)

(-21,60-21,20)

(-32,40-47,30)
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Table 2. Comparison of the measurement values of the anatomical structures related to the knee joint between the

control group and the ACL and meniscus combined injury groups

Group
Control Group ACL and meniscus combined injury P
(N=110) group (N=122)
23,65 25,80 0,000
MCW
(19,50-30,90) (6,50-41,00)
LCW 25,72 +£2,35 27,02 + 3,52 0,001
69,10 72,60 0,003
BW
(59,30-84,30) (59,70-89,90)
Nw 18,87 + 2,89 18,02 + 3,30 0,038
ND 23,60 + 2,35 24,09 + 2,68 0,144
NA 57,14 + 7,65 55,51 + 8,25 0,121
NSI 0,80 £ 0,12 0,75+ 0,12 0,001
- 0,27 0,25 0,000
(0,19-0,35) (0,13-0,36)
12,60 13,20 0,044
EIW
(8,20-21,40) (9,10-19,10)
71,00 73,80 0,003
™W
(60,00-84,30) (62,70-87,80)
0,18 0,384
EWI 0,18 (0,11-0,25)
(0,12-0,26)
PL 40,53 + 3,20 41,79 £ 3,85 0,007
PLL 43,76 + 5,51 45,53 £ 6,22 0,023
ISI 1,08 £ 0,14 1,10 £ 0,16 0,547
2,60 2,80 0,125
MTD
(0,70-5,40) (0,80-22,00)
MTS 5,52 +£2,56 4,64 + 2,68 0,011
LTS 5,59 + 3,26 6,04 + 3,60 0,324
41,10 43,05 0,005
PW
(4,40-53,40) (33,20-52,30)
130,30 0,000
WA 126,60 (104,30-139,50)
(106,60-157,40)
134,05 0,001
STA 131,45 (115,40-144,30)
(117,50-160,50)
STD 7,39 + 1,39 6,82 £ 1,56 0,003
0,79 0,74 0,000
TFA
(0,54-0,99) (0,39-1,72)
9,60 7,30 0,000
TT-TG
(1,20-24,50) (-6,90-23,60)
9,40 8,15 0,016
PT
(1,80-34,90) (1,20-24,40)
LPFA 9,92 + 4,54 10,71 £ 5,14 0,216
1,30 1,95 0,319
CA
(-21,60-21,20) (-31,40-38,70)
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Table 3. Evaluation of the measurement values of the anatomical structures related to the knee joint between the

control group and isolated ACL injury groups by ROC analysis

AUC% %95 CI
AUC . . P Cut Point | Sensitivity Specificity
Lower Limit Upper Limit
MCW 0,687 0,611 0,763 0,000 24,45 0,692 0,591
LCW 0,606 0,524 0,688 0,013 26,05 0,590 0,582
BW 0,612 0,530 0,694 0,009 70,10 0,641 0,545
NI 0,599 0,516 0,681 0,021 0,2618 0,577 0,573
EIW 0,615 0,532 0,698 0,007 13,05 0,564 0,627
T™W 0,606 0,524 0,687 0,014 74,05 0,564 0,600
PL 0,604 0,521 0,687 0,015 41,45 0,526 0,627
WA 0,590 0,508 0,672 0,036 128,25 0,577 0,555
STA 0,609 0,528 0,691 0,011 132,25 0,551 0,573
STD 0,613 0,530 0,696 0,008 7,35 0,628 0,564
TFA 0,636 0,554 0,718 0,002 0,7605 0,603 0,618
TT-TG 0,597 0,514 0,681 0,023 8,70 0,590 0,582

AUQG, area under the curve CI, confidence interval

Table 4. Evaluation of the measurement values of the anatomical structures related to the knee joint between the

control and ACL and meniscus combined injury groups by ROC analysis

AUC %95 CI
AUC . . P Cut Point Sensitivity | Specificity
Lower Limit Upper Limit
MCW 0,708 0,642 0,773 0,000 24,85 0,631 0,627
LCW 0,597 0,524 0,669 0,011 26,10 0,566 0,582
BW 0,612 0,540 0,684 0,003 70,70 0,607 0,573
Nw 0,575 0,501 0,648 0,049 18,35 0,557 0,555
NSI 0,610 0,538 0,682 0,004 0,7730 0,549 0,545
NI 0,648 0,578 0,719 0,000 0,2584 0,623 0,618
EIW 0,577 0,503 0,650 0,044 12,65 0,590 0,555
T™W 0,612 0,540 0,685 0,003 72,35 0,598 0,573
PL 0,596 0,523 0,669 0,012 40,95 0,549 0,545
PLL 0,575 0,502 0,649 0,047 43,95 0,582 0,564
MTS 0,598 0,526 0,671 0,010 4,95 0,566 0,564
PW 0,607 0,534 0,679 0,005 41,85 0,582 0,582
PFAA 0,657 0,588 0,727 0,000 129,75 0,590 0,609
STA 0,624 0,552 0,695 0,001 132,50 0,623 0,582
STD 0,609 0,536 0,681 0,004 7,15 0,590 0,582
TFA 0,638 0,567 0,710 0,000 1,315 0,607 0,618
TT-TG 0,678 0,609 0,747 0,000 8,15 0,648 0,636
PT 0,591 0,518 0,664 0,016 9,15 0,574 0,564

AUG, area under the curve CI, confidence interval
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the isolated ACL injury group and the control group
in NW, ND, and NA measurements. However, NSI was
found to be significantly lower in the isolated ACL inju-
ry group (p<0.05). When groups were compared, NW
measurements were significantly lower in groups with
ACL injury (p<0.05). According to the ROC analysis
results for these measurements, Breakpoints were de-
termined for NW, NI, and NSI measurements (Tables
IIL, IV). In light of this information, while low NSI and
NI values can be considered as a predisposing factor for
ACL injuries, we think that low NW values, together
with other factors, may pose a risk for meniscal inju-
ries. These results of the morphological features of the
fossa intercondylaris obtained in our study support the
literature.

The morphological classification of the fossa inter-
condylaris (NMC) was made by evaluating the shape
of the fossa intercondylaris in three types. There are
studies in the literature concluding that type A fossa
structure is a predisposing factor for ACL injury (18).
At the same time, some studies do not find NMC dit-
ferences statistically significant in terms of risk of ACL
injury (19). In our study, there was no statistically sig-
nificant difference in FIMS rates between the groups.
The fact that the NMC is a visual scale and not based
on an objective and metric value may have caused this
classification to have a lower correlation between sci-
entific studies compared to measurements such as NW,
NSI, and NI.

It has been reported that patellofemoral kinematics,
contact area, contact pressure and stability are signif-
icantly affected by trochlear dysplasia (TD,20). Isiklar
et al. suggested that the strength of the extensor mech-
anism in knees with TD may cause ACL injuries by
causing a change in the normal position of the patella
(21). Some of the measurements used to define TD are;
sulcus trochlearis angle (STA), sulcus trochlearis depth
(STD) and trochlear facet asymmetry (TFA) in sul-
cus trochlearis. In many studies, higher values of STA
are determined to be an indicator for TD (22). In our
study, it was found to be 133.55° (min: 122.60° max:
162.40) in the isolated ACL injury group and 134.05°
(min: 117.50° max: 160.50°) in the ACL and meniscus
combined injury group. STA degrees were statistically
significantly higher than the control group (p<0.05).

Pfirrmann et al. reported that in cases with suspect-
ed TD, the specificity and sensitivity of STD measure-
ment are also high, as is the case with STA measure-
ment (8). In our study, STD values were found to be
statistically significantly lower in the isolated ACL in-
juries and ACL and meniscus combined injury group
compared to the control group (p=0.007, p=0.003). In

our study, the fact that the STD value was significant-
ly lower in the groups with ACL injury compared to
the control group, although it was not at the limit of
trochlear hypoplasia and dysplasia in the groups with
ACL injury, indicates the relationship between STD
and ACL injuries.

The number of studies examining the relationship
between TFA and ACL or meniscal injuries is very few.
Kwak et al. found no statistically significant relation-
ship between TFA and ACL injuries in their study (3).
In the study by Chen et al., the rate of TFA was found
to be statistically significantly lower in the group with
ACL injury (23). In our study, we found the TFA value
to be statistically significantly lower in the isolated ACL
injuries group and in the ACL and meniscus combined
injury group compared to the control group (p=0.002,
p=0.000). Considering that lower values in TFA are
associated with TD, the findings of our study support
the close relationship between TD and ACL injuries.
According to the results of the ROC analysis, since the
area under the curve (AUC) value was above 0.6 in both
groups, TFA measurement with a cutoff value of 76%
can be recommended to clinicians for ACL risk assess-
ment as a qualified clinical assessment tool.

Increased tibial inclination (slope) values can be
considered as a predisposing factor in ACL injuries by
causing an increase in anterior translation load during
knee movements (14). When we look at the literature,
it can be seen that many studies associate the increase
in tibial medial inclination and tibial lateral inclination
with ACL injuries (14,24). When we examined all the
data in our study, we saw that the MTS and LTS values
were distributed in a wide range. There was no statisti-
cally significant difference in the MTS value in the iso-
lated ACL injury group compared to the control group.
In the ACL and meniscus combined injury group, the
MTS value was found to be significantly lower than in
the control group (p=0.011). There was no statistically
significant difference between the groups in LTS value.
While high MTS and LTS values cause a biomechanical
problem that may cause pathological conditions by in-
creasing anterior translation, there is no data that low
values within the normal range cause a pathology in
knee joint biomechanics.

In a study conducted on cadavers, it was reported
that there was a correlation between the ACL volume
and the EIW value; however, female individuals were
more prone to ACL injuries due to low EIW and thus
low ACL volume (25). In our study, when the study
groups were compared with the control group, it was
observed that the EIW value was significantly higher in
the groups with ACL injury (p<0.05). It was observed
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that the EWI value was not significantly different be-
tween the groups.

There are not many studies in the literature exam-
ining the width of the coronal tibial plateau as a risk
factor. Misir et al. in their study found the relationship
between TW and ACL injuries significant (26). In our
study, we found that the TW value for the isolated ACL
injury group and the ACL and meniscus combined in-
jury group was statistically significantly higher than the
control group (p=0.014, p=0.003). We think that it is
possible to evaluate it as a risk factor. To support our
theory, larger studies examining the relationship be-
tween ACL injuries and TW value are required.

Misir et al. suggested that the high MTD value can
be used to interpret the risk of ACL injury independent-
ly of other values (26). In our study, we did not find a
statistically significant difference in terms of MTD be-
tween groups.

There are studies in the literature that associate the
size of the TT-TG distance with ACL injuries (27,28).
In our study, no significant difference was found in
the TT-TG distances of the isolated ACL injury group.
However, when the ACL and meniscus combined injury
group was compared with the control group, the TT-TG
distance was found to be significantly lower in patients
with ACL injuries for the whole group (p=0.000). In the
ROC analysis, the limit value was calculated as 8.15.

The patella plays a key role in load transmission
in knee joint biomechanics. In the case of patella alta
or patella baja can result in deterioration in knee bio-
mechanics (29). In our study, we used the ISI, which
is reported to be the most reliable method to inter-
pret patella location. When all MRIs in our study were
examined, no statistically significant difference was
observed in the ISI value when looking at the combi-
nations between the groups with ACL injury and the
control groups.

Although there are very few studies in the literature
that associate PL, PLL and PW values with ACL and
meniscal injuries, Akgiin et al. in their study, while they
found the high ISI and PLL values to be statistically sig-
nificant as a risk factor in ACL injuries, they reported
that they could not find a statistically significant differ-
ence in the PL value (30) Vasconcelos et al. stated in
their study that the PL value was significantly lower in
cases with ACL injury (31). In our study, PL values in
the isolated ACL injury group and ACL and meniscus
combined injury group were statistically significant-
ly higher than the control group (p=0.006, p=0.007).
When the PLL values were examined in our study, in
the ACL and meniscus combined injury group, it was

found to be statistically significantly higher than the
control group (p=0.023). When the PW values in our
study were examined, there was no significant differ-
ence between the isolated ACL injuries group and the
control group; PW value was found to be statistically
significantly higher in the ACL and meniscus com-
bined injury group than in the control group (p=0.005).
The high PLL value only in the group accompanied by a
meniscus showed that this value can be associated with
meniscus injuries.

Other parameters used to evaluate patellar instabil-
ity can be listed as the patellar facies articularis angle
(Wiberg angle) (WA), patellar tilt (PT), lateral patel-
lofemoral angle (LPFA), and congruence angle (CA).
Vasconcelos et al. reported that they found CA values
to be statistically significantly higher in the group with
ACL injury in their study on X-ray images (31). There
was no statistically significant difference between the
groups in CA measurements in our study. In the study
from Vasconcelos et al., LPFA value was found to be
statistically significantly lower in the group with ACL
injury (31). There was no statistically significant differ-
ence between the groups in LPFA measurements in our
study. Again, in the study of Vasconcelos et al., PT was
evaluated, and it was found to be significantly lower in
cases with ACL injury (31). In our study, there was no
statistically significant difference between the group
with isolated ACL injury and the control group in the
evaluation made over the measured PE values, while
PT in the group with ACL and meniscus combined in-
jury group was found to be significantly lower than the
control group (p=0.016). In light of this information,
the low PT values in our study support the literature.
Since the low PT value in groups accompanied by me-
niscal injury is a finding that has not been investigated
before, it should be supported by larger studies.

Patellar facies articularis angle, or Wiberg angle
(WA) is also a test used to evaluate patellar instability.
WA measurement has not been previously investigat-
ed as a predisposing factor for ACL or meniscal inju-
ries. In our study, the WA with isolated ACL injury was
found to be statistically significantly higher (p=0.036).
WA was also found to be significantly higher in the case
group compared to the control group (p=0.000). In
the ROC analysis, the threshold value was found to be
128.25° for isolated ACL injuries (p=0.036), while the
threshold value was found to be 129.75° for combined
ACL and meniscus injuries (p<0.001). Because it pro-
vides patellofemoral harmony in terms of anatomical
relationship, sulcus trochlearis and patellar facies artic-
ularis structures show key-lock harmony as the oppo-
site faces of the joint. WA measurement is evaluated by
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many researchers in the literature in terms of ACL and
meniscus injuries, and while its increase is associated
with an increased risk of ACL injury, There is no data
we found other than our current study regarding the
relationship of WA value with ACL and meniscus inju-
ries. In our study, we planned to reveal the risk factors
that can be associated with ACL and meniscus injury.

The limitations of our study; that it is retrospective,
the body mass index and height information of the in-
dividuals cannot be obtained, the dominant extremity
of the individuals is unknown, the subclassification of
meniscus injuries cannot be made, and the measure-
ments are made by a single physician. Measured in our
study, MCW, LCW, BW, EIW, TW, PL, PLL, WA, STA
values were found to be statistically significantly differ-
ent in both isolated ACL injury and ACL and meniscus
combined injury groups. Again evaluated in our study,
NSI, NI, MTS, STD, TFA, TT-TG, and PT values were
found to be statistically significantly different in both
isolated ACL injury and ACL and meniscus combined
injury groups.

Conclusively, based on our findings, we think that it
is possible that the high MTD value can be considered a
risk factor for ACL injuries. To support our hypothesis,
larger studies examining the relationship between ACL
injuries and MTD value are required. To explain more
clearly the relationship between the incidence of ACL
and meniscus combined injuries, which we showed in
our study, and the increase in WA and the PLL, and
the decrease in the TT-TG distance and the PT, in the
coming years; Large-scale case-control and knee bio-
mechanics studies are needed to examine the risk for-
mation mechanism between ACL and meniscal injuries
and these measurements.

We think that by examining these findings in daily
clinical practice, individuals can be evaluated to deter-
mine whether they are at risk for ACL and meniscus
injuries.
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Emesis Gravidarum Prevalence in Pregnant Women in Rize Region
Rize Bélgesindeki Gebelerde Emesis Gravidarum Prevalansi

Mehmet KAGITCI', Senol SENTURK!, Deniz DERECI DELIBAS', Nalan KURUCA', Mehmet KIVRAK?

! Recep Tayyip Erdogan University, Faculty of Medicine, Department of Obstetrics and Gynecology, Rize, Turkiye
2 Recep Tayyip Erdogan University, Faculty of Medicine, Department of Basic Medical Sciences, Biostatistics and Medical Informatics, Rize, Turkiye

Ozet

Amag: Gebelikte bulant1 ve kusma (NVP) gebelikte siklikla karsilasilan bir durumdur ve ihmal edilirse ciddi maternal ve fetal komplikasyonlara yol agabilir.
Bu ¢alismanin amaci Rize’de NVP sikligin1 ve ilgili faktorleri belirlemektir.

Gerec ve Yontemler: Bu prospektif ¢alismada, NVP siddeti ve sikligi, 5-20 gebelik haftas1 arasindaki gebelerde, Pregnancy-Unique Quantification of
Emesis and Nausea (PUQE) skorlama sistemi kullanilarak puanlanarak belirlendi. PUQUE skoru 7’nin altinda olan gebeler hafif NVP grubu, 7 ve {izeri olan
gebeler ise orta ve siddetli NVP grubu olarak tanimlandi. Demografik veriler ve kan elektrolit seviyeleri her iki grup arasinda karsilagtirildi.

Bulgular: Toplam 221 gebe kadin ¢alismaya dahil edildi. Orta-siddetli NVP siklig1 %10 (n=22) olarak bulundu. Hiperemesis gravidarum siklig1 %2 (n=4)
olarak bulundu. Orta-giddetli NVP semptomlar1 olan gebelerin ortalama viicut kitle indeksi, hafif semptomlar1 olan gebelerden daha yiiksek bulundu
(p<0,001). Orta-siddetli NVP semptomlar1 olan gebelerin ortalama kan sodyum ve potasyum diizeyleri daha diisiik bulundu (p=0,003 ve <0.001).

Sonug: Rize ilinde NVP siklig1 literatiirle benzerdir. Viicut kitle indeksinin artmas1 NVP sikligi ile iliskili olabilir. Bu gebelerde kanda elektrolit dengesiz-
likleri goriilebilir. Bu nedenle tim gebeler NVP agisindan dikkatlice degerlendirilmeli ve gerekli hastalarda elektrolit dengesizliklerini ortadan kaldirmaya
yonelik tedaviler planlanmalidir.

Anahtar Kkelimeler: Bulanti, Kusma, Gebelik, Hiperemesis Gravidarum, Prevalans

Abstract

Objective: Nausea and vomiting of pregnancy (NVP) are frequently encountered in pregnancy and can lead to serious maternal and fetal complications if
neglected. This study aims to determine the frequency of NVP and related factors in Rize.

Material and Methods: In this prospective study, the severity and frequency of NVP were determined by scoring pregnant women between 5-20 weeks of
gestation, using the Pregnancy-Unique Quantification of Emesis and Nausea (PUQE) scoring system. Pregnant women with a PUQUE score below 7 were
defined as the mild NVP group, and a score of 7 and above was defined as the moderate and severe NVP group. Demographic data and blood electrolyte
levels were compared between the two groups.

Results: A total of 221 pregnant women were included. The frequency of moderate-severe NVP was found to be 10% (n = 22). The frequency of hyperem-
esis gravidarum was 2% (n=4). The average body mass index of pregnant women with moderate-severe NVP symptoms was found to be higher than that
of pregnant women with mild symptoms (p<0.001). The average blood sodium and potassium levels of pregnant women with moderate-severe NVP were
found to be lower (p=0.003 and <0.001).

Conclusion: The frequency of NVP in Rize province is similar to the literature. Increased body mass index may be associated with the frequency of NVP.
Electrolyte imbalances may occur in the blood of these pregnant women. For this reason, all pregnant women should be carefully evaluated in terms of NVP,
and treatments should be planned to eliminate electrolyte imbalances in patients.

Keywords: Nausea, vomiting, pregnancy, hyperemesis gravidarum, prevalence
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INTRODUCTION

Emesis gravidarum or nausea and vomiting of
pregnancy (NVP) is commonly seen among pregnant
women (1). The symptoms occur 2-4 weeks after ferti-
lization, reach their most severe form between weeks 9
and 16 of pregnancy, and usually decrease by week 20
of pregnancy. Symptoms may be observed in approxi-
mately 50% to 90% of all pregnant women (2). In one in
200 women, nausea and vomiting become more severe
and may turn into hyperemesis gravidarum, accompa-
nied by dehydration and weight loss (3).

Although NVP is considered normal during preg-
nancy and treated, for some women it is just an annoy-
ing symptom, while for others it can seriously affect the
quality of life. In 10-35%, symptoms may increase de-
pression and mood changes, which can negatively affect
housework and social relationships (4). These pregnant
women are also at risk for mood disorders and depres-
sion (5).

Having a history of NVP and hyperemesis gravidar-
um (HG) in previous pregnancies increases the risk of
HG in the second pregnancy by 3 times. Additionally,
NVP is more common in Asian countries compared
to Western societies (6). Although the cause of NVP
is unknown, it is thought that genetic, endocrine, and
gastrointestinal factors may play a role.

This study aimed to determine the prevalence and
risk factors of NVP and HG in pregnant women in Rize.

MATERIALS AND METHODS

This prospective study was conducted among pa-
tients who applied to the pregnancy outpatient clinic
of Recep Tayyip Erdogan University Faculty of Medi-
cine Training and Research Hospital from 01 January
2023 and 31 December 2023. The study included wom-
en between the ages of 17-45, 5-20 weeks of pregnancy.
Age, body mass index (BMI), number of previous live
births and stillbirths, and gestational age were record-
ed. The gestational age determination was based on the
last menstrual period, obstetric examination, and ultra-
sonography findings.

A scoring system was developed in 2002, especial-
ly for use in research, to determine the severity of the
disease in the clinic and to create certain standardiza-
tion. According to the PUQE score index (Pregnan-
cy-Unique Quantification of Emesis and Nausea, a
pregnancy-specific measurement of nausea and vom-
iting), scores are assigned to the patient based on the
number of hours with nausea and vomiting, as well as
the frequency of involuntary retching. This was later
modified in 2008 (7). In the current study, the Turkish

validated form was used (8). Modified PUQE scoring
Questions and scores in the Modified PUQE scoring
system are as follows:

On average, how much nausea and stomach dis-
comfort do you feel in a day?

None < (1 point), 1h (2 points), 2-3h (3 points),
4-6h (4 points), >6h (5 points)

On average, how many times do you gag and vomit
in a day?

No vomiting (1 point), 1-2 times (2 points), 3-4 times
(3 points), 5-6 times (4 points), <7 times (5 points)

On average, how many times a day do you experi-
ence retching or dry vomiting without expelling any-
thing?

None (1 point), 1-2 times (2 points), 3-4 times (3
points), 5-6 times (4 points), <7 times (5 points)

Modified PUQE scoring. According to the Modified
PUQE scoring system, if the patient’s total score is <
6, mild; between 7 and 12, medium; and > 13 will be
considered as severe NVP. Data were collected by face-
to-face interviews with pregnant women.

Pregnant women with a PUQUE score below 7 were
defined as group 1 (mild nausea and vomiting), and
those with a PUQUE score of 7 and above were defined
as group 2 (moderate-severe nausea and vomiting).

The inclusion criteria of the patients in the study
were: 17-45 years of age, 5-20 weeks of pregnancy.

Exclusion criteria for patients in the study: No sys-
temic diseases such as gastritis, pyelitis, and hyper-
thyroidism that may cause complaints of nausea and
vomiting, ectopic pregnancy, hydatidiform mole, and
multiple pregnancies.

Statistical method: Statistical Package for Social
Sciences (SPSS version 20.0) program was used for sta-
tistical analysis. The distribution of demographic data
of the patients included in the study, mean, standard
deviation, minimum, and maximum values, was re-
corded. The Mann-Whitney U test was used in the sta-
tistical evaluation of the data obtained. The statistical
significance level was set as 5%.

The study was reviewed according to the “Dec-
laration of Helsinki” and “Good Clinical Practice
Guideline” and was prepared “duly” according to the
guideline. Informed consent was obtained from all par-
ticipants in the study.

Ethics Approval: Approval for the study was re-

ceived from the ethics committee of Recep Tayyip Er-
dogan University (decision no: 2022/233).

KSU Medical Journal 2025;20(3): 211-214

212

KSU Tip Fak Der 2025;20(3): 211-214



KAGITCI et al.

RESULTS

A total of 221 pregnant women were included in the
study. The demographic data of the pregnant women
included in the study are shown in Table 1.

According to the PUQE scores, mild nausea and
vomiting were detected in 199 (90%), while moderate
and severe nausea and vomiting were detected in 22
(10%). It was observed that 4 (2%) of the patients in the
moderately severe group were hospitalized for treat-
ment. Statistically significant differences were observed
in BMI, mean sodium, and potassium levels of the
patients with mild and moderate-severe NVP groups.
Comparison of PUQE scores according to demograph-
ic data is shown in Table 2.

DISCUSSION

Nausea and vomiting of pregnancy, which worsens
the pregnancy experience and may lead to the need
to terminate the pregnancy in some cases, is a very
common condition in clinical practice. The fact that
it is common and is a normal symptom in the natural
course of pregnancy may cause treatment delays. In our
study, it was determined that the frequency of NVP was
mostly mild, while it was severe in 10 percent of cases
and required hospital follow-up and treatment in two
percent.

There are many studies on the pathophysiology of
NVP. The theory that the placenta affects pregnancy
nausea and vomiting. As evidence for this theory, the
gene that codes the placental proteins such as GDF15
and IGFBP7 is associated with NVP and HG. Addition-
ally, HG may occur in mol hydaditiforme despite the
absence of the fetus (9).

Human chorionic gonadotropin (hCG) regulates
some factors and interleukins that may cause emesis.
In a study, high maternal serum hCG levels are found
at the time period of nausea and vomiting simultane-
ously (10). High hCG level is accepted as a risk factor
for NVP (11). Additionally, NVP symptoms are often
more severe in conditions associated with high hCG
levels (12).

Sex hormones (such as estrogen and progesterone)
may also play a role in the mechanism of NVP. These
hormones can alter gastric rhythm, increase gastrointes-
tinal transit time, and slow gastric emptying in non-preg-
nant women. So these changes may cause an increase in
nausea and vomiting (13). There are opinions that Hel-
icobacter pylori may also affect pregnancy nausea and
vomiting. It has been found that H. pylori is found more
frequently in the stomachs of women with HG (14).

When looking at the epidemiological factors that
determine the frequency and severity of NVDP, it is seen

Table 1. Demographic data of pregnant women included in the study

Mean Std. Deviation Minimum Maximum
Age (year) 28,64 5,577 17 51
BMI (kg/m?) 26,61041 5,135528 17,6 50,5
Gravida 2,84 1,21 0 8
Gestational weeks 11,83 4,84 5 20

BMI: Body mass index

Table 2. Comparison of the relationship between demographic data and PUQE score in pregnant women.

Grupl Grup2 "
Mean+SD Mean+SD P
Age (year) 28,33+5,308 31,50+7,123 0,59
Gravida 2,84+1,15 2,82+1,65 0,407
BMI (kg/m?) 25,27+3,56 28,9£2,7 0,001
Gestational weeks 11,86+4,990 11,55£3,2 0,992
Sodium 137,45+1,75 135,4+3,31 0,003
Potassium 4,1+£0,26 3,83+0,25 0,001

* Mann-Whitney U test was used to compare groups. BMI: Body mass index
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that African American women experience NVP and
HG more frequently than European women. Risk fac-
tors include those experiencing their first pregnancy,
adolescents, those with a history of nausea and vomit-
ing in their previous pregnancy, high body mass index
and multiple pregnancies (15). According to the data
obtained in our study, pregnant women who experi-
ence moderate and severe nausea and vomiting appear
to have a higher body mass index.

Imbalances in blood electrolyte levels may occur
in pregnant women who have problems with nutri-
tion and fluid intake due to severe nausea and vomit-
ing. Patients in this situation can be hospitalized, and
clinical improvement can be achieved within a few days
with hydration therapy containing appropriate electro-
lytes (16). The data in our study also shows that there
are imbalances in the sodium and potassium levels of
pregnant women with moderate and severe nausea and
vomiting.

Since the pathogenesis of NVP and HG is still un-
known, their treatment is difficult. Treatment focuses
on improving the symptoms. Treatment modalities
depend on the severity of symptoms and can be ad-
ministered on a broad spectrum, ranging from dietary
modifications, intravenous fluid rehydration (including
electrolytes, vitamins, and thiamine), pharmacological
therapy, and hospitalization.

The frequency of nausea and vomiting in pregnant
women in Rize is similar to the literature average. El-
evated BMI is a risk factor for NVP. Sodium and po-
tassium levels may be affected by nausea and vomiting.
Taking this issue into consideration during pregnancy
follow-ups, questioning patients’ symptoms, and pro-
viding advanced examinations and treatments in nec-
essary cases will contribute to improving the pregnancy
experience.
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Research Article (Arastirma Makalesi)

The Effect of Robot-assisted Virtual Reality Therapy on Improving Upper
Limb Functions, Pain, and Daily Living Activities in Stroke Patients

Robot Destekli Sanal Gerceklik Terapisinin Inme Hastalarinda Ust Ekstremite Fonksiyonlart,
Agr1 ve Giinliik Yasam Aktivitelerini Iyilestirmedeki Etkisi

Canan AVCI' Kadriye ONES! Mustafa Aziz YILDIRIM!

! Istanbul Physical Medicine and Rehabilitation Training Research Hospital, Department of Physical Medicine and Rehabilitation, Istanbul, Tiirkiye

Ozet

Amag: Bu ¢alismada amacimiz inmeli hastalarda konvansiyonel tedaviye eklenen robot yardimli sanal gergeklik terapisinin (RYSGT) agri, fonksiyonel
durum ve giinliik yasam aktiviteleri tizerine etkisini incelemektir.

Gere¢ ve Yontemler: Calismaya 40 inmeli hasta dahil edildi. Hastalar iki gruba ayrildi. Grup I konvansiyonel terapi (4 hafta boyunca haftada 5 giin, giinde
1 saat) ve ek olarak 4 hafta boyunca haftada 5 giin, giinde 30 dakika olmak tizere 20 seans iist ekstremite RYSGT’si ald1. Grup II ise sadece konvansiyonel
terapi aldi. Tim hastalar tedavi oncesi ve sonrasi degerlendirildi. Hastalarin agrilarin1 degerlendirmek igin Gorsel Analog Skalast (VAS), giinliik yasam
aktivitelerini belirlemek igin Barthel indeksi (BI) ve iist ekstremite motor fonksiyonlarini degerlendirmek igin Fugl Meyer Ust Ekstremite Degerlendirmesi
(FMA-UE) kullanildi.

Bulgular: Hastalarin ortalama yas1 58,25 + 14,7 yil idi. Cinsiyet, egitim durumu, inme sonrasi gegen siire, lezyon tarafi ve lezyon tipi agisindan iki grup
arasinda anlamli bir fark yoktu (p>0,05). Grup I ve II’de tedavi sonras1 (AT) tiim parametreler tedavi 6ncesine (BT) gore anlamli (p<0,05) artis gosterdi.
Ancak VAS, Bl ve FMA-UE skorlarindaki BT/AT degisimi iki grup arasinda anlamli olarak farkli degildi (p>0,05).

Sonug: Bu ¢alisma, RYSGT nin kronik inmeli hastalarin fonksiyonel durumunu, giinliik yasam aktivitelerini ve agr1 skorlarini iyilestirdigini, ancak tedavi-
den sonra iki grup arasinda fark olmadigini gosterdi. RYSGT yaklasimiyla fonksiyonel iyilesmeler kaydedilmesine ragmen, tek basina geleneksel tedaviye
tstlin degildi.

Anahtar kelimeler: Robot Destekli Terapi, Rehabilitasyon, Inme, Ust Ekstremite, Sanal Gergeklik

Abstract

Objective: In the present study, our aim is to examine the effect of robot-assisted virtual reality therapy (RAVRT) added to conventional treatment on pain,
functional status, and daily living activities (DLA) in stroke patients.

Material and Methods: The study included 40 patients with stroke. The patients were divided into two groups. Group I received conventional therapy (5
days a week for 4 weeks, 1 hour a day) and additionally 20 sessions of upper extremity RAVRT for 4 weeks, 5 days a week, 30 minutes a day. Group II
received only conventional therapy. All patients were evaluated before and after the treatment. The Visual Analogue Scale (VAS) was used to evaluate the
patients’ pain, the Barthel Index (BI) to determine DLA, and the Fugl Meyer Assessment Upper Extremity (FMA-UE) to evaluate the UE motor functions.

Results: The mean age of the patients was 58.25 + 14.7 years. There was no significant difference between the two groups in terms of gender, educational
status, time after stroke, lesion side, and lesion type (p>0.05). In groups I and II, after the treatment (AT), all parameters showed a significant (p<0.05)
increase when compared to values before the treatment (BT). However, the BT / AT change in VAS, BI, and FMA-UE scores was not significantly different
(p>0.05) between the two groups.

Conclusion: This study showed that RAVRT improved functional status, activities of daily living, and pain scores of chronic stroke patients, but there was
no difference between the two groups after treatment. Although functional improvements were noted with the RAVRT approach, it was not superior to
conventional therapy alone.

Keywords: Robot-Assisted Therapy, Rehabilitation, Stroke, Upper Extremity, Virtual Reality
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INTRODUCTION

Loss of motor function in the upper extremities
(UE) is the most common and destructive consequence
of disability due to stroke. The arm is more affected than
the leg in stroke patients. One of the goals of stroke re-
habilitation is to gain independence in DLA, so due im-
portance should be given to UE rehabilitation (1). Vari-
ous techniques are used for the UE rehabilitation. These
are intensive, high-repetitive task-oriented therapies:
constraint-induced movement therapy (CMIT), func-
tional electrical stimulation (FES), virtual reality (VR),
and robot-assisted therapy (RAT). Functional improve-
ment of patients is associated with cortical reorganiza-
tion, and active participation of patients increases this.
This reorganization, called neuroplasticity (2). UE-RAT
provides frequent repetition, intensive training, and in-
teractive feedback (3). Robotic therapy has been shown
to affect the results positively. These systems allow con-
tinuous and repetitive therapy to be performed with
less effort and the less cost. In these systems, visual and
auditory biofeedback can be provided with VR. Thus,
motor learning is increased with neural plasticity (4).
VR refers to the process of complete immersion of the
person or patient in a virtual scenario as close as pos-
sible to the real world, using various devices. VR-based
rehabilitation has been used with many neurological
diseases, especially stroke patients, and there are many
studies supporting its beneficial effects on patients (5,6).

RAT is an effective neurorehabilitation approach

that has been widely used recently, enhances the ef-
fects of physical therapy, and facilitates motor recovery
(7). Many studies on RAT treatment have been exam-
ined (8,9). Results vary according to the type of robot,
study design, and characteristics of the patient. Many
researchers showed that with a robot-assisted VR reha-
bilitation program, although the improvement in DLA
was limited, the movement and muscle strength of the
upper extremities increased. This can be explained by
the limitation of UE-RAT in the proximal part of the
UE. For functional improvement, coordination between
the proximal and the distal parts is required (10-12).

The study aims to reveal how these new technolo-
gies affect the functional recovery of the UE, pain, and
DLA.

MATERIALS AND METHODS

This is a prospective controlled study of patients
with stroke inpatients in the Istanbul Physical Medi-
cine and Rehabilitation Training Research Hospital,
Department of Physical Medicine and Rehabilitation.
Preliminary information was given to the participants
about the study. Written informed consent was signed
voluntarily by all participants or their immediate family
members. 68 stroke patients who developed hemiplegia
after cerebrovascular accident (CVA) and underwent
inpatient rehabilitation were included in the study and
were evaluated prospectively. 40 of these patients met
the inclusion criteria (Figure 1).

Enrollment

Assessed for eligibility (n=68 )

Excluded (n=25)
+ Not meeting inclusion criteria (n=23)

> + Declined to participate (n=2)
+ Other reasons (n=0)

Randomized (n=43 )

l

l

i

[ Allocation
AIIocate.d to the Group.l (n=22). Allocated to Group Il (n=21)
+ Received allocated intervention (n=22) + Received allocated intervention (n=21)
+ Did not receive allocated intervention (give + Did not receive allocated intervention (give
regsons) (n=2) . reasons) (n=1)
This group of patients attended to the This group of patients attended to the
conventional rehabilitation+robot-assisted conventional rehabilitation
virtual reality therapy
Analvsis J
v
Analysed (n=20) Analysed (n=20)
Figure 1. Flow diagram of Group I and Group II
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Participants were divided into two groups of 20 pa-
tients using the “Random Number Generator Program”
Group I (n=20) received a total of 20 sessions of RAVRT
(30 minutes per day) and conventional treatment (30
minutes per day). Group II (n = 20) received an equal
number of sessions of conventional treatment (1 hour
per day) only. The treatment program was conducted 5
times per week for one month. Conventional therapy
consists of exercises that include passive or active range
of motion exercises, muscle strengthening, gross motor
training, grasping and releasing, and stretching for the
affected side of the upper limb, as well as activities of
daily living.

Inclusion criteria were as follows: ischemic or hem-
orrhagic CVA, 18-85 year old patients with a diagno-
sis of stroke, Brunnstrom UE motor stage >3, at least 3
months had passed after CVA, and modified Ashworth
Score <2. The Brunnstrom stage >3 patients were in-
cluded because patients must have at least level 3 motor
movement to be able to perform the VR program on
the Armeo Spring device. This is a prerequisite for the
completion of the given tasks.

Exclusion criteria were as follows: aphasic patients,
cognitive impairment, standardized mini-mental test
score <24, contracture and/or deformity in the UE, and
patients diagnosed with KBAS.

Armeo Spring device

The Armeo Spring device (http://www.hocoma.
com/en/products/armeo/armeo-spring/;  see  also
Figure 2) is an arm orthosis equipped with various
components, including a pressure-sensitive grip. A

Figure 2. The Armeo Spring is an exoskeleton apparatus with
an integrated spring mechanism allowing variable upper
limb gravity support.

spring-loaded mechanism provides adjustable weight
support for the arm requiring therapy, thus facilitating
functional arm movements.

Adjustable ergonomic arm support functions as an
exoskeleton equipped with integrated springs. It ex-
tends from the shoulder to the hand and enhances the
tull range of motion and neuromuscular control. This
device assists in active movement over a wide 3-dimen-
sional range and balances the weight of the arm with
a consistent force. The pressure-sensitive handgrip is
useful for exercises, connecting to computer software
and games, and functional training for daily tasks. It
also measures movement and functionality, allowing
for intensive grip and release exercises in the early
stages of rehabilitation. The device was attached to the
hemiplegic upper extremities of the patients with up-
per and forearm cuffs. Adjusted for arm, forearm, and
wrist lengths. Exercise programs suitable for the func-
tional status of the patients were determined, and they
were included in an exercise program in the form of
a game (VR) with the monitor placed opposite them.
The patients were enrolled in functional exercise pro-
grams that included activities such as collecting rain in
a glass, grating vegetables, playing goalkeeper, cleaning
the stove, watering flowers, cleaning windows, fishing,
and exploring various landscapes (Figure 2).

Evaluation Parameters

Before and following treatment, the patients were
evaluated. Evaluations were performed by a single
physician while the patient was in the inpatient clinic.
During the evaluations, the following parameters were
recorded.

Pain Inquiry

In this study, a 10 cm line called the VAS, which is
among the visual methods, was used for pain question-
ing. On this line, “0” indicates painlessness and “10”
indicates unbearable pain.

Daily Living Activities Evaluation

BI has been adapted for Turkish patients and includes
10 items that evaluate DLA and mobility. Feeding, wash-
ing, dressing, personal care, bowel and bladder care,
sitting on the toilet, transferring from a wheelchair to
a bed, walking on level ground, and climbing stairs are
evaluated. A score is made based on whether or not the
patient receives assistance while performing these tasks.
A score between 0-20 indicates fully dependent, 21-61
points indicate highly dependent, 62-90 points indicate
moderately dependent, 91-99 points indicate mildly de-
pendent, 100 points indicate fully independent (13).
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Fugl-Meyer Assessment -Upper Extremity
(FMA-UE)

The FMA-UE evaluates the hemiparetic arm’s mo-
bility, including reflexes, the appearance of synergies,
and each of the upper limb’s isolated movements, in-
cluding grasp. Items that assess patients’ dysmetria,
coordination, and velocity are also included in this
measure. It is designed to evaluate reflex activities,
movement control, and muscle strength after the stroke
in the UE. It consists of 33 items, and each item takes
a value between 0-2. No performance is indicated by a
score of 0, partial performance is indicated by a score
of 1, and complete performance is indicated by a score
of 2. As a result of the total score, scores lower than 31
indicate weak capacity, scores between 32-47 indicate
limited capacity, scores between 48-52 indicate remark-
able capacity, and scores between 53-66 indicate full ca-
pacity (14).

Statistical analysis

The mean, standard deviation, median, minimum,
maximum, frequency, and ratio values were employed in
the data’s descriptive statistics. The Kolmogorov-Smirnov
test was used to measure the variables” distribution. The
quantitative data were analyzed using the independent
samples t-test and the Mann-Whitney U test. Repeated
measurements were analyzed using the Wilcoxon and
McNemar tests. Qualitative data were analyzed using the
chi-square test, and when the chi-square test require-
ments were not satisfied, the Fisher test was employed.
The analysis was conducted using the SPSS 22.0 program.

RESULTS

There was no notable difference between group I
and group Il regarding age, gender, marital status, dom-
inant hand, event duration, standardized mini-mental
score, cause, or hemiplegic side (p < 0.05) (Table 1).

Table 1. Sociodemographic and clinical features of patients with conventional treatment +robot-assisted virtual

reality therapy group and conventional treatment group

Conventional treatment+ robot- Conventional treatment
assisted virtual reality therapy p
Mean.+SD/n-% | Med(Min-Max) | Mean.+tSD/n-% | Med(Min-Max)
Age 58,2 £+ 14,1 60 (27 - 76) 58,3 £15,3 60 (18 - 77) 0,914
Female 14 70% 12 60%
Gender 0,507
Male 6 30% 8 40%
Married 17 85% 14 70% 0,256
Marital Status Single 1 5% 2 10%
Widow 2 10% 4 20%
Right 18 90% 18 90%
Dominant Hand 1
Left 2 10% 2 10%
Event duration (month) 13,3 + 15,6 8 (3 - 60) 13,1 + 15,8 7 (3 - 60) 0,807
Standardized mini mental test 26,3 + 2,2 26 (24 - 30) 25,3 + 2,0 25 (24 - 30) 0,141
Etiology
Ischemic CVA 15 75% 15 75%
1
Hemorrhagic CVA 5 25% 5 25%
Right 8 40% 7 35%
Hemiplegia Side 0,744
Left 12 60% 13 65%
Brunnstorm Stage
Upper extremity before treatment 4,0 + 0,9 42 -5) 3,8 + 0,8 43 -5) 0,491

Mann-whitney u test/Wilcoxon test

VAS: visual analog scaleMean.+SD : mean+ standard deviation Med(Min-Max): median (minimum-maximum)
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VAS scores obtained before and after the treatment
were not significantly different in group I and group II
(p > 0.05). The VAS score for shoulder pain decreased
significantly after treatment in both groups (p < 0.05)
when compared to BT (Table 2). The BT/AT change
in VAS scores was not significantly different (p > 0.05)
between the two groups.

BI calculated before and after the treatment was not
significantly different in group I and group II (p > 0.05).
BI increased significantly (p < 0.05) after the treatment
in both group I and group II when compared to BT. The
BT/AT change in BI was not significantly different (p >
0.05) between the two groups (Table 3).

FMA-UE arm score, wrist score, hand score, coor-
dination and speed score, and total score calculated
before and after the treatment were not significant-
ly different (p > 0.05) between group I and group II.
FMA-UE scores increased significantly (p < 0.05) after
the treatment in Groups I and II compared to pre-treat-
ment. The BT/AT change in all FMA-UE scores was

not significantly different (p > 0.05) between the two
groups (Table 4).

DISCUSSION

In this study, we investigated the effect of RAVRT on
pain, motor and functional status, and DLA of patients
with stroke. All patients completed the interventions
without any major problems. The main findings of our
study were that significant improvement was observed
in VAS, Brunstromm, FMA-UE, and BI after the reha-
bilitation in both groups. On the other hand, there was
no noticeable difference in DLA, motor and function-
al condition, or pain between the two groups. Pain is
one of the important symptoms affecting the rehabili-
tation process. Shoulder pain masks the improvement
in the patients motor function. As a result, it affects
the rehabilitation program of the patient and extends
the rehabilitation duration (15). In the literature, the
frequency of hemiplegic shoulder pain varies between
24-64% (16). Analysis of the patients’ VAS pain scores

Table 2. Improvement of VAS values in patients with conventional treatment + +robot-assisted virtual reality

therapy group and conventional treatment group

Conventional treatment+ robot- Conventional treatment
assisted virtual reality therapy p
Mean.#SD/n-% | Med(Min-Max) | Mean.+SD/n-% | Med(Min-Max)

Shoulder VAS
Before Treatment (BT) 1,2 + 1,7 0 (0 - 4) 1,1 £+ 1,7 0 (0 -5) 0,911
After Treatment (AT) 0,6 = 1,2 0 (0 - 4) 0,5 + 0,8 0 (0 -2) 0,725
BT/AT Difference 0,6 + 1,1 0 (0 - 4) 0,6 £ 1,1 0 (0 - 3) 0,986
P 0,034 0,041

t test/Mann-whitney u test/Chi-Square test (Fischer test)

Mean.+SD: mean+ standard deviation Med(Min-Max): median (minimum-maximum) CVA: cerebrovascular accident

Table 3. Improvement of Barthel Index scores in patients with conventional treatment +robot-assisted virtual

reality therapy group and conventional treatment group

Conventional treatment+ robot- Conventional treatment
assisted virtual reality therapy p
Mean.tSD/n-% | Med(Min-Max) | Mean.+tSD/n-% | Med(Min-Max)

Barthel Index
Before Treatment (BT) 69,0 £ 21,3 73 (15 - 100) 65,0 + 24,1 65 (5 - 100) 0,615
After Treatment (AT) 80,0 + 18,7 85 (25 - 100) 73,3 + 21,7 78 (10 - 100) 0,248
BT/AT Difference 11,0 + 10,3 10 (0 - 40) 3,8 +£0,8 5 (0 - 35) 0,319
p 0,000 0,001

Mann-whitney u test / Wilcoxon test

Mean.+SD : mean+ standard deviation Med(Min-Max): median (minimum-maximum)

KSU Medical Journal 2025;20(3): 215-222

219

KSU Tip Fak Der 2025;20(3): 215-222




AVClI et al.

Table 4. Improvement of VAS values in patients with conventional treatment + +robot-assisted virtual reality

therapy group and conventional treatment group

Conventional treatment+ robot- Conventional treatment
assisted virtual reality therapy p
Mean.=SD/n-% | Med(Min-Max) | Mean.+SD/n-% | Med(Min-Max)

FEMA-UE

BT 21,6 + 5,2 21 (11-29) 22,3 £ 59 23 (12 - 30) 0,664
Arm

AT 26,3 £ 5,8 27 (14 - 34) 25,9 + 7,0 28 (12 - 36) 0,839
BT/AT Difference 4,7 + 29 5(0-11) 3,6 £ 3,3 3 (0 - 10) 0,211
P 0,000 0,001

BT 2,6 £ 1,8 3(0-6) 39 + 23 50 -7) 0,051
Wrist

AT 4,0 + 3,0 4(0-10) 49 + 3,0 5 (0 - 10) 0,268
BT/AT Difference 1,4 £ 1,6 1(0-5) 1,0 £ 1,3 1 (0 - 4) 0,565
P 0,003 0,005

BT 6,9 + 4,1 7 (1-13) 7,1 + 3.3 8 (0 - 12) 0,892
Hand

AT 9,3 + 3,9 10 (3 - 14) 8,8 + 4,0 10 (0 - 14) 0,703
BT/AT Difference 24 + 272 3(0-6) 1,7 £ 1,7 2 (0 -5) 0,337
P 0,001 0,002

BT 2,7 £ 1,3 3(0-5) 3,1 + 1,2 3(1-6) 0,512
Coordination and speed

AT 35+ 14 3(1-6) 3,8 + 1,5 4 (1-6) 0,415
BT/AT Difference 0,8 £ 1,0 0 (0-3) 0,7 £ 0,8 1 (0 -2) 0,906
P 0,006 0,004

BT 34,3 + 8,4 34 (19 - 49) 36,5 + 10,8 38 (18 - 49) 0,357
Total

AT 43,0 £ 12,0 41 (20 - 63) 432 + 14,0 45 (18 - 66) 0,903
BT/AT Difference 8,7 £ 54 8 (0-18) 6,8 + 5,9 5 (0 - 18) 0,212
P 0,000 0,000

Mann-whitney U test / Wilcoxon test

FMA-UE: Fugl Meyer Assessment Upper Extremity BT: Before treatment AT: After Treatment
Mean.£SD: mean+ standard deviation Med(Min-Max): median (minimum-maximum)

revealed a statistically significant reduction in pain in
both groups and no significant variation in VAS differ-
ence scores between the groups. With these findings,
we can comment that in the worst case, the robotic re-
habilitation program applied to patients does not have
a treatment side effect in terms of pain. The goal in
stroke rehabilitation is to provide the highest level of
independence in the DLA, despite existing motor im-
pairments. It has been shown that the level of function-
al independence gained as a result of the rehabilitation
program in patients with stroke is largely related to UE
and hand motor deficiencies. To maintain the basic
functions in daily life, the use of the UE is important,
and UE paralysis causes problems in maintaining DLA.

In stroke rehabilitation, it should be for the individual
to attain the highest level of independence in activities
of daily living, despite existing motor disabilities (17).
In this study, DLA were evaluated with BI. Both groups
‘ post-treatment scores were statistically higher than
the initial scores. While this increase was 11 points in
group I patients who received UE-RAT, it was 8.3 points
in group II. Although the increase was greater in group
I, this was not statistically significant.

Ju-Hong Kim et al’s study investigated the effect of
the VR program on function in stroke patients. A to-
tal of 24 patients were included, and two groups were
formed. Conventional treatment was applied to both
groups, and the study group also applied a VR-based
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video game exercise program. UE functional assess-
ment was measured using the Fugl-Meyer Assessment
and Manual Function Test, and DLA was measured
with SIS (Stroke Impact Scale), unlike our study. Stroke
patients who underwent extra training with VR games
demonstrated significantly greater improvements in
DLA than those who received only conventional reha-
bilitation therapy. Similar to our study, no significant
difference was observed between the 2 groups in UE
motor functions (18).

VR has become an advantageous treatment mo-
dality by providing many features that are important
in neurological rehabilitation, such as task-oriented,
functional, and repetitive training. Functional recov-
ery, whether spontaneous or secondary to intensive re-
habilitation, is maintained through neuroplasticity and
the restructuring of neurons in the damaged brain in
adults (19,20). Studies on the use of VR for rehabili-
tation purposes are increasing gradually. In the study
conducted by Colomer et al., the effect of Armeo Spring
in chronic stroke patients was evaluated. 23 patients
with ischemic or hemorrhagic stroke were included in
the study, 36 sessions of UE-RAT were applied 3 times
a week, 1-hour sessions, and conventional treatments
continued at the same time. Patients were followed up
before and after the treatment and at the fourth month.
The functional evaluation of the patients was investi-
gated with FMA-UE, and the spasticity was evaluat-
ed with MAS. Statistical analysis showed a significant
improvement in functional scales; however, there was
no significant improvement in muscle tone (2). In the
randomized controlled study of Lum et al.,, RAT and
conventional therapy were compared in UE rehabili-
tation in stroke patients. 27 patients were included in
the study, 24 sessions of RAT were applied to the study
group, and 24 sessions of UE neurodevelopmental
therapy were applied to the control group. As a result
of the study, a significant improvement was observed in
FMA-UE in the 1st and 2nd months after the treatment
in the study group compared to the control group, but
no significant difference was found in the 6th month
evaluation (21). The lack of long-term control is a limi-
tation of our study.

The combination of RT and VR interventions shows
potential to improve UE function; however, additional
research is needed to confirm these findings, investigate
the underlying mechanisms, and assess the consistency
and applicability of the results (22).

Masiero et al conducted a study of 35 patients to
evaluate the effect of robotic therapy on motor devel-
opment and functional activities in patients after acute
stroke who received robot-assisted rehabilitation in

the UE. In addition to the conventional treatment pro-
gram, robotic (NeReBot) rehabilitation was applied to
17 patients included in the robotic treatment group,
two sessions a day, 4 hours a week, and a total of 5
weeks. The robotic rehabilitation program focuses on
the patient’s shoulder and elbow movement patterns.
In the control group of 18 patients, exercise therapy
and robotic therapy were applied twice a week for 30
minutes. The patients were evaluated with FMA, FIM,
Modified Asworth Scale, trunk control test, and muscle
strength before and after the treatment and at 8-month
follow-up. When compared to the control group, in
patients after acute stroke who received robot-assisted
rehabilitation in the UE, the method provided signifi-
cant improvement in motor impairment and functional
abilities, FMA proximal upper arm and FIM parame-
ters, and these gains continued at the third and eighth
months after the treatment. In this study, the treatment
program consisting of conventional treatment (65% of
the exercise time) and robotic rehabilitation (35% of
the exercise time) showed similar results with the con-
ventional treatment group in terms of motor recovery,
DLA, and functional recovery of the hand (23).

Some researchers contend that robotic therapy is at
least as effective as conventional therapy, while others
have demonstrated that robotic systems yield better
outcomes than conventional therapy. In this study, we
found significant improvement in FMA-UE in both
groups. Unfortunately, patients were evaluated before
and after the treatment; follow-up results were not ex-
amined. In this case, we do not have a chance to predict
the permanence of treatment results and make a com-
ment on the improvement among the groups. This is
one of the limitations of our study. Another limitation
is the small sample size of patients.

After a four-week treatment program of 20 sessions,
pain, DLA, and functional status scores increased in
patients who received only conventional treatment,
as well as patients in the robotic treatment group. The
improvement in both treatment groups is not surpris-
ing, because the functional gains of the patients, taking
more care to use their hands during DLA, and being
encouraged in this direction, may have increased the
awareness of the extremity that they normally use less
and brought motor development. However, RAVRT
did not lead to better outcomes compared with conven-
tional rehabilitation. Therefore, it needs to be improved
with new solutions and in clinical practice guidelines,
especially in terms of applicability.

Ethical Approval: The study was prepared in ac-
cordance with the Declaration of Helsinki. Medical eth-
ics committee approval was obtained from Bakirkdy Dr
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Case Report (Olgu Sunumu)

Adams Oliver Syndrome: Our One-Year Experience

Adams Oliver Sendromu: Bir Yillik Deneyimimiz
Aydin BOZKAYA!, Salih DAVUTOGLU?

! Sanliurfa Training and Research Hospital, Department of Pediatrics, Sanliurfa, Turkiye
2 Sanliurfa Training and Research Hospital, Department of Pediatrics, Division of Neonatology, Sanliurfa, Turkiye

Ozet

Adams-Oliver sendromu nadir olmasina ragmen siklikla aplaziya kutis konjenita ve terminal ekstremite defektleri ile karakterize konjenital bir hastaliktir.
Kiiciik lezyonlar siklikla kendiliginden iyilesirken, daha biiyiik lezyonlar gastrointestinal, kardiyopulmoner, genitoiiriner ve merkezi sinir sistemindeki
yaygin oliimciil anomalilerle iligkili olabilir.

Bu yazida birgok sistemi etkileyen bu sendromu hatirlatmay1 ve tedavisinde multidisipliner yaklasimin 6nemini vurgulamay: amagladik. Adams-Oliver
sendromunun kriterleri ders kitaplarina ve giincel literatiire gore ii¢ olguda degerlendirildi.

Birinci olguda sag iist ekstremitede aplaziya kutis, iki taraf ayak parmaklarinda tirnak hipoplazisi, polidaktili ve kutis marmaratus, ikinci olguda aplaziya
kutis, kutis marmaratus ve intrauterin bagirsak perforasyonu ve iigiincii olguda aplaziya kutis, kutis marmaratus ve Kranial MR’da kistik ensefalomalazik
degisiklikler tespit edildi.

Adams-Oliver sendromu g¢esitli klinik bulgularla seyreden nadir bir sendromdur. Bu nedenle dismorfik bulgular ve Adams-Oliver sendromu ile bagvuran ol-
gularda tiim sistemlerin incelenmesi gerekmektedir. Tan1 konulduktan sonra takip ve tedavi ilgili branslar tarafindan multidisipliner yaklasimla yapilmalidir.

Anahtar Kelimeler: Adams-Oliver sendromu, Aplasia kutis konjenita, Terminal ekstremite defektleri, Hipoplastik falanjlar, Ekstremite malformasyonlari

Abstract

Adams-Oliver syndrome, although rare, is a congenital disease commonly characterized by aplasia cutis congenita and terminal limb defects. While small
lesions often heal spontaneously, larger lesions may be associated with common fatal anomalies in the gastrointestinal, cardiopulmonary, genitourinary, and
central nervous systems

In this paper, we aimed to remind readers of this syndrome, which affects many systems, and to emphasize the importance of the multidisciplinary approach
in its treatment. The criteria for Adams-Oliver syndrome have been evaluated in three cases, as outlined in textbooks and the current literature.

In case one, aplasia cutis, nail hypoplasia in bilateral toes, polydactyly, and kutis marmaratus in the right upper extremity, in case two, aplasia cutis, kutis
marmaratus, and intrauterine intestinal perforation, and in case three, aplasia cutis, kutis marmaratus, and cystic encephalomalasic changes on cranial MRI
have been detected.

Adams-Oliver syndrome is a rare syndrome with various clinical presentations. Hence, in cases presenting with dysmorphic findings and Adams-Oliver
syndrome, all systems should be examined. After diagnosis, follow-up and treatment should be performed by the relevant branches with a multidisciplinary
approach.

Keywords: Adams-Oliver syndrome, Aplasia cutis congenita, Terminal limb defects, Hypoplastic phalanges, Extremity malformations
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INTRODUCTION

Adams-Oliver syndrome (AOS) is a rare congenital
disorder first described by Adams and Oliver in 1945
(1). The incidence of AOS is approximately 1 to 3 per
10,000 births (2,3), and the case fatality rate is as high
as 18-50 % (4,5). There is no gender or racial difference
reported (5).

Adams-Oliver syndrome is a congenital anomaly
complex characterized by the combination of aplasia
cutis congenita (ACC) in the vertex region, terminal
transverse limb defects (TTLD), and cutis marmora-
ta telangiectatic congenita (CMTC) in the extremities
(1,6). The etiology and pathophysiology of AOS are not
fully known; genetic, environmental factors, and exter-
nal causes have been blamed (7,8). Autosomal domi-
nant, autosomal recessive, and sporadic cases have
been reported (4-9). The most widely accepted model
of pathophysiology is defined as tension that prevents
the skin from properly developing during fetal develop-
ment (5). This may be due to factors such as inadequate
blood supply to the skin, fetal and placental ischemia,
intrauterine infections, and failure of neural tube clo-
sure (5,10).

There is great variation in the severity of the disease
among affected individuals. Most patients have ACC,
typically characterized by localized loss of skin in the
vertex region of the head. Although the membranous
type of ACC is the most common, the defect may in-
volve only the epidermis and dermis, cause mild scar-
ring, or spread to the subcutaneous tissue or, rarely, to
the periosteum, skull, and dura (5). ACC may also be
associated with various genetic syndromes, including
Bart syndrome, Setleis syndrome, and Patau syndrome
(8). Extremity anomaly; typical findings include mal-
formations of the hands, arms, feet, and/or legs, rang-
ing from hypoplastic fingers and toes to the hands and/
or lower legs (11,12). AOS may also be associated with
various anomalies such as congenital cataracts, stra-
bismus, microphthalmia, cleft lip and/or palate, short
stature, immature intestinal vasculature, central nerv-

ous system malformations, mental retardation, con-
genital heart malformations, and hepatoportal sclerosis
(13,14). It is estimated that 20 % of AOS patients are
associated with congenital heart defects; reported mal-
formations include ventricular septal defect, anomalies
of the great arteries and their valves, and tetralogy of
Fallot (15). In these patients, visceral abnormalities can
be fatal and affect survival (16).

In this paper, we presented three cases with Ad-
ams-Oliver syndrome and tried to emphasize the im-
portance of the multidisciplinary approach in its treat-
ment since it affects many systems. Ethics Committee
approval was obtained for the study from Harran Uni-
versity Clinical Research Ethics Committee (date:
13.11.2023, protocol number: 23/21/26). Verbal and
written informed consents were obtained.

CASE 1

A 38-week-old baby girl was born by caesarean
section, with Apgar scores of 5 and 8 at one and five
minutes, respectively. The mother is 39 years old,
healthy, and unrelated to her husband, the fifth living
baby from her eighth pregnancy. It was reported that
the mother did not have any disease and did not use
any medication during pregnancy. Regular follow-ups
were performed, and routine ultrasonographic imag-
ing was normal. There was no family history of a simi-
lar disease. Her other siblings were completely healthy,
and her physical examination revealed a birth weight
of 2430 grams (<3p), height 43cm (<3p), and head cir-
cumference of 30.5cm (<3p). Body temperature was
36.4°C, pulse rate 135/min, and respiratory rate 37/
min. Head examination revealed a 10x3 cm scalp defect
extending from the anterior fontanelle to the posteri-
or fontanelle (Figure 1). Nail hypoplasia was found in
the bilateral toes (Figure 2). Polydactyly was present in
the right upper extremity. Other system examinations
were normal. Laboratory tests included whole blood
count, blood biochemistry, blood gas, and C-reactive
protein values, which were within the normal limits.

Figure 1. Scalp defect

Figure 2. Hypoplastic fingers and nails
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There was no growth in blood and wound cultures.
Breast milk feeding was initiated on the first postnatal
day using an orogastric catheter, and on the fifth day,
feeding was started by full enteral sucking without a
catheter. Cranial and abdominal ultrasonography and
transthoracic echocardiography were normal. Detailed
ophthalmological, neurological, and audiometric eval-
uation was normal. Chromosome analysis was report-
ed as 46 XX. TORCH analysis was negative. Molecular
analysis could not be performed. In addition to routine
neonatal care, local skin care was performed for the le-
sion on the scalp. The patient was discharged at 13 days
of age for follow-up visits.

CASE 2

A 28-week-old baby girl was born by cesarean sec-
tion. Apgar scores were 3 and 6 at the first and fifth
minutes, respectively. The mother was 18 years old,
healthy, and unrelated to her husband, the first living
baby from her second pregnancy. It was reported that
the mother did not have any disease during pregnancy,
was followed up regularly, had normal routine ultra-
sonographic imaging, and did not use any medication
during pregnancy. There was no family history of a sim-
ilar disease. On physical examination, birth weight was
1400 grams (75-90p), height was 38 cm (25-50p), and
head circumference was 25 cm (25-50p). Body tem-
perature was 36.2°C, pulse rate was 140/min, and res-
piratory rate was 45/min. On head examination, there
was a 6x3 cm scalp defect extending from the anterior
fontanelle to the posterior fontanelle and nail hypo-
plasia on the bilateral toes. The patient was intubated
due to tachypnea, intercostal, and subcostal retractions.

T1A

Surfactant treatment was given because of the reticu-
logranular appearance on the posterior chest X-ray and
the oxygen requirement above 35%. Other system ex-
aminations were normal. In laboratory analysis, whole
blood count, blood biochemistry, blood gas, and C-re-
active protein values were within the normal ranges.
Ampicillin and gentamicin were initiated as empiri-
cal antibiotic treatment. On the second postnatal day,
minimal enteral feeding with breast milk was started
using an orogastric catheter. Cranial, abdominal ultra-
sonography, and transthoracic echocardiography were
normal. In cranial MRI, T1A and FLAIR showed hy-
pointense, T2A marked hyperintense pathological sig-
nal changes were observed in bilateral periventricular
and supraventricular white matter and the entire cor-
pus callosum. Findings may be due to cystic encephalo-
malastic changes secondary to intrauterine damage or
hereditary (such as cystic leukoencephalopathy). The
posterior leg of the bilateral internal capsule was hyper-
intense in T2W compared to the thalamus, and myeli-
nation was reported to be retarded for the age of the pa-
tient (Figure 3). Detailed ophthalmologic, neurologic,
and audiometric evaluation was normal. Chromosome
analysis was reported as 46 XX. TORCH analysis was
negative. Molecular analysis could not be performed.
In addition to routine neonatal care, local skin care was
performed for the lesion on the scalp. She was switched
to nasal CPAP on the third postnatal day and did not
require oxygen on the eleventh day. Antibiotic treat-
ment was discontinued on the fifth day as there was no
growth in blood and wound cultures. On the postna-
tal 54th day, the patient, who reached a body weight of
2100 g, was discharged to come for the controls.

o i

g¢e0@ 0

Figure 3. T1A and FLAIR hypointense, T2A marked hyperintense pathological signal changes in bilateral periventricular
and supraventricular white matter and entire corpus callosum on cranial MR
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CASE 3

A 28-week-old baby boy was born by cesarean
section. His Apgar scores are 8 and 9 at the first and
fifth minutes, respectively. The mother is 28 years old,
healthy, and unrelated to her husband, the third baby
from her third pregnancy. It was reported that the
mother had no disease during her pregnancy, was fol-
lowed up regularly, had an intestinal anomaly in rou-
tine ultrasonographic imaging, and did not use any
medication during pregnancy. There was no family
history of a similar disease. In the physical examina-
tion of the patient whose other siblings were completely
healthy, birth weight was 2600 grams (3-10p), height
was 50 cm (75-90 p), and head circumference was 33
cm (25-50 p). Body temperature was 36.30C, pulse rate
was 45/min, and respiratory rate was 36/min. Head ex-
amination revealed an 11x3 cm scalp defect extending
from the anterior fontanelle to the posterior fontanelle,
cutis marmoratus telangiectasia, and a skin tag in the
right ear (Figure 4). In other system examinations, the
abdomen was distended, and respiratory distress was
present. In laboratory analysis, whole blood count,
blood biochemistry, blood gas, and C-reactive protein
values were within the normal ranges. The patient was
intubated, and standing direct abdominal radiography
was performed (ADBG). The radiograph was evaluated
as free air in the abdomen (Figure 5). The patient was
referred to the pediatric surgery department and taken
into the operating. It was learned that there was a per-
foration in the cecum, and direct repair was performed
(Figure 6). Ampicillin, gentamicin, and metronida-
zole combination was started as empirical antibiotic
treatment. There was no growth in blood and wound
cultures. Antibiotics were stopped on the fourteenth
day. He was extubated on the 8th day of hospitaliza-
tion. Breast milk feeding was initiated on postnatal day
10 using an orogastric catheter, and full enteral suc-
tion feeding was started on postnatal day 16 without a
catheter. Cranial and abdominal ultrasonography and
transthoracic echocardiography were normal. Detailed
ophthalmologic, neurologic, and audiometric evalua-
tion was normal. Chromosome analysis was reported
as 46 XY. TORCH analysis was negative. Molecular
analysis could not be performed. In addition to routine
neonatal care, local skin care was performed for the le-
sion on the scalp. The patient was discharged at 18 days
of age for follow-up.

DISCUSSION

Adams-Oliver syndrome is a rare hereditary disease
characterized by cutis aplasia, distal extremity anom-
alies, and cardiac malformations (1). Congenital scalp

Figure 4. Diffuse cutis marmoratus

Figure 5. Bilateral sub-diaphragmatic air

Figure 6. Intrauterine intestinal perforation

defects and extremity anomalies have been defined in
the chromosome 3q13 region. Although it is mainly au-
tosomal dominant, cases of autosomal recessive or spo-
radic occurrence with similar clinical presentation have
been reported (17-19). Since our patients had no family
history of scalp or limb anomalies, we defined them as
three cases of sporadically inherited AOS. Major cri-
teria for the diagnosis include transverse limb defects,
cutis aplasia, and a family history of AOS. Minor crite-
ria include cutis marmoratus, congenital heart defects,
gastrointestinal, genitourinary, and vascular anomalies.
The presence of two major criteria or a combination of
one major and one minor criterion is sufficient for the
diagnosis (20). We met the criteria for AOS in three
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cases: case one with aplasia kutis, nail hypoplasia in bi-
lateral toes, polydactyly, and kutis marmaratus in the
right upper extremity, case two with aplasia kutis, ku-
tis marmaratus, and intrauterine intestinal perforation,
and case three with aplasia kutis, kutis marmaratus, and
cystic encephalomalasic changes on cranial MRI.

Adams-Oliver syndrome is a complex disease with
phenotypic variability and has been classified into
nine types (21). Extremity defects are the most com-
mon phenotypic feature and are usually asymmetric.
Short fingers, nail hypoplasia, and absence of the dis-
tal phalanx may be observed (22). Scalp defects are the
second most common finding and may sometimes be
accompanied by bone defects in the skull under the
lesion (23). In the first of our cases, limb defects were
present bilaterally; the other two cases were normal.
Although all three cases had scalp defects, no bone de-
fects were found under the lesions. Conservative treat-
ment, wound cleansing, and antibiotics are sufficient
for small, uncomplicated lesions. However, more com-
plicated lesions may require emergency surgery due to
the risk of infection and bleeding (24). All of our cases
recovered with conservative treatment and did not re-
quire surgical intervention.

Congenital heart anomalies and conduction disor-
ders accompany AOS in approximately 20 % of patients
(25). Cardiopulmonary complications, including val-
vular defects, cardiomyopathy, heart block, pulmonary
vascular malformations, and progressive pulmonary
hypertension, have been reported (13,26,27). We did
not detect any cardiopulmonary defect in the cases we
followed.

Skin defects such as cutis marmoratus, hemangio-
mas, ablasia cutis congenita on the trunk and extremi-
ties, and hyperpigmented lesions may accompany AOS
(28). Scalp defect and cutis marmoratus were present in
all three of our cases.

Central nervous system findings, including micro-
cephaly, encephalocele, pachygyria, cortical dysplasia,
ventriculomegaly, middle cerebral artery hypoplasia,
agenesis of the corpus callosum, and periventricular
calcifications, are found in cases with AOS (17). In ad-
dition, microphthalmia, retinal detachment, and optic
atrophy may be detected as ocular findings (29). While
the transcranial ultrasonography of the first and third
cases was reported as normal, in the brain MRI of the
second case, T1A and FLAIR hypointense, T2A marked
hyperintense pathological signal changes were report-
ed in the bilateral periventricular and supraventricular
white matter and the entire corpus callosum. Ophthal-

mological examinations were normal in three cases.

Rarely reported findings that are not necessarily
associated with AOS include gastroschisis, umbilical
hernia, diastasis recti, cryptorchidism (30), esophageal
atresia, and duodenal stenosis with tracheoesophageal
fistula (OA/TOF) (31). Furthermore, the relationship
between intestinal obstructions and AOS has been as-
sociated with mutations in ITGP4 (32,33). In our third
case, sub-diaphragmatic free air was detected on X-ray
radiography taken due to abdominal distension imme-
diately after birth. Emergency surgery was performed,
and perforation was detected in the cecum. This is the
first AOS study to come out with an incidental or as yet
unrecognized association.

In the differential diagnosis, trisomy 13, scalp de-
fects, amniotic band sequence, postaxial polydactyly
syndrome, Johanson Blizzard syndrome, and Wolf-
Hirschhorn syndrome should be considered (16).

Due to the normal karyotype structure of our cases
and the absence of clinical findings of other syndro-
mic diseases, differential diagnosis was made. The
prognosis is determined by the associated cardiac and
central system defects. Surgical intervention is decid-
ed according to the size and depth of the skin defect
and whether the dura mater is intact or not. It has
been reported that small and superficial scalp defects
do not need to be treated, local care with antibacterial
pomades should be applied to larger lesions, and that
graft application may be required in extensive lesions
and when the dura is affected (34,35). Local care was
applied to our patients, and necessary graft application
was planned in the follow-up.

Adams-Oliver syndrome is a rare syndrome with
various clinical presentations. In cases presenting with
dysmorphic findings and AOS, all systems should be ex-
amined, accompanying anomalies should be identified,
and the relevant branches should perform follow-up
and treatment with a multidisciplinary approach.
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Case Report (Olgu Sunumu)

Strangulated Inguinal Bladder Hernia: A Rare Case

Strangiile Inguinal Mesane Hernisi: Nadir Bir Olgu
Oguzhan Fatih AY"!, Yurdakul Deniz FIRAT?

! Department of General Surgery, Kahramanmaras Necip Fazil City Hospital, Kahramanmaras, Tiirkiye
2 Department of General Surgery, Bursa Yuksek Ihtisas Research and Training Hospital, Bursa, Tiirkiye

Ozet

Birgok organ inguinal herni ile iliskili olabilir ancak mesane herniasyonu nadirdir ve vakalarin sadece %1-4’tlinde goriiliir. 48 yasinda erkek hasta giin igeri-
sinde baslayan sol inguinal bolgede agrili sislik sikayeti ile acil servise basvurdu. Vitalleri stabil olan hastada sol alt kadranda belirgin hassasiyet goriilmesi
ve Bilgisayarli Tomografide intestinal strangiilasyon siiphesi nedeniyle tanisal laparoskopi karari alind1. Incelemede intestinal anslar salim olup direkt herni
goriildii devaminda herni onarimi icin agik operasyona gegcildiginde herniye olan yapinin kanlanmasinin bozulmus mesane dokusu oldugu izlendi. Iskemik
doku wedge rezeke edildi ve primer onarildi. Operasyon bolgesine mesh serildi. Postoperatif iiroloji klinigi ile birlikte takip edilen hasta postoperatif 3. giin
sorunsuz taburcu edildi. Tekrarlayan stangiile herniasyon ile basvuran hastalarda, fitik kesesi iginde mesane gibi retroperitoneal organlarla karsilagma olasi-
ligmimn dikkate alinmas1 énemlidir. Ayrica laparoskopik incelemede intraperitoneal organ herniasyonu bulunmazsa mesane herniasyonu akilda tutulmalidir.

Anahtar Kelimeler: Mesane Hernisi, Mesane Rezeksiyonu, Strangiile Herni, Inguinal, Femoral

Abstract

Many organs can be associated with inguinal herniation, but bladder herniation is rare and occurs in only 1-4% of cases. A 48-year-old male patient attended
to the emergency department with a complaint of painful swelling in the left inguinal region that started during the day. In the patient whose vitals were
stable, a decision was made for diagnostic laparoscopy due to significant tenderness in the left lower quadrant and suspicion of intestinal strangulation on
Computed Tomography. On examination, the intestinal loops were intact and a direct hernia was observed, and then open surgery was performed for hernia
repair. Upon examination, it was observed that the blood supply to the herniated structure was impaired bladder tissue. Ischemic tissue wedge was resected
and primary repaired. Mesh was utilized on the operation area. The patient, who was followed up with the postoperative urology clinic, was discharged on
the 3rd postoperative day uneventfully. In patients presenting with strangulated recurrent herniation, it is crucial to consider the possibility of encountering
retroperitoneal organs such as the bladder within the hernia sac. Additionally, in laparoscopic examination, if no intraperitoneal organ herniation is found,
bladder herniation should be kept in mind.

Keywords: Bladder Hernia, Bladder Resection, Strangulated Hernia, inguinal, Femoral
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INTRODUCTION

Multiple organs may be involved with inguinal her-
nias, however bladder involvement is rare, occurring in
1-4% of instances (1). Femoral hernias, although more
prevalent in females, are less common than inguinal
hernias and are typically worsened by incarcerated or
strangling of the organ that they contain.(2).

Male gender, advanced age, persistent urinary block-
age, weak pelvic muscle, and obesity are risk factors for
Inguinal Bladder Herniation (IBH). Significantly, only
7% of inguinal bladder hernias are identified before to
surgery, with the great majority diagnosed intraopera-
tively and 16% diagnosed postoperatively as a result of
complications such as bladder damage and leaking (3).

The literature classifies bladder hernia patients into
intraperitoneal, paraperitoneal, and extraperitoneal
subtypes. In the intra- and paraperitoneal but not the
extraperitoneal subtypes, the peritoneum prolapsed
(Figure 1) (4). Due to the retroperitoneal placement
of the bladder, it was clinically significant that the pro-
lapsed bladder could not be recognized intraperitone-
ally, and the hernial orifice could not be observed from
inside the intraperitoneal cavity in instances of the ex-
traperitoneal type (4).

In this case report, we will discuss a patient with re-
current inguinofemoral hernia on the left side.

CASE REPORT

A 48-year-old male patient attended the emergency
room complaining of severe swelling in his left groin.
The patient had undergone open surgery for bilater-
al inguinal hernias five years ago and was free of any
known chronic diseases. The patient did not experience
nausea or vomiting, burning while peeing, or urinating
by pressing with his hands on the suprapubic region.

The patients BMI was 26.2. During the patient’s
emergency room evaluation abdominal exam revealed
no tenderness or rebound. The left inguinal area was
quite sensitive.

The laboratory test revealed no leukocytosis, and re-
nal function was normal. In the urine sample, there was
no evidence of blood or infection.

Due to the patient’s assessment being conducted
during the night shift, an ultrasound examination was
not feasible. By computed tomography (CT) with IV
contrast, a left inguinal herniation was diagnosed ra-
diologically. A hernia has been documented to contain
intestinal loops or extraperitoneal tissue (Figure 2).

The decision to perform a diagnostic laparoscopy
was based on the patient’s examination findings and
radiographic evaluation. Laparoscopy was initially
preferred because there was a need to check the bow-
el loops due to radiological guidance. Before the pro-
cedure, a Foley catheter was inserted into the patient.
A transabdominal investigation demonstrates that the
hernia sac contained no ans. However, because the her-
nia was not classified as transabdominal, a left inguinal
incision was attempted. During the evaluation, it was
observed that the strangulated, blood-supply-impaired
bladder diverticular tissue was herniated (Figure 3).
Tissue with restricted blood supply was excised; the
bladder mucosa was confirmed following resection; no
extravasation of the urine was seen. The incision was
closed with Vicryl 3.0 that was continuously locked,
including the mucosa. The inguinal hernia was then re-
paired with a mesh.

It was explained by the presence of a narrow-necked
bladder diverticulum herniation, as determined by the
post-repair evaluation; the herniated area on the pre-
operative CT image is the bladder, but it lacks contrast.

— TEP approach
mm=) TAPP approach

Figure 1. Subtypes of bladder herniation (the transabdominal preperitoneal [TAPP] surgery, the totally extraperitoneal [TEP]
surgery) (4) (Written permission was obtained from the author and the journal that published the cited article to utilize their

images).
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Figure 2. The marked area shows the herniated area on CT

During the postoperative phase, the patient was
followed by the general surgery and urology clinics.
Irrigation was applied to control the hematuria that
developed on the first postoperative day. Postoperative
cystography revealed that the bladder’s integrity was in-
tact. The PSA test result was normal.

The patient was discharged uneventfully on the 3rd
postoperative day. Foley catheter was removed at post-
operative 3rd week as a result of urology and general
surgery outpatient follow-ups.

The bladder was confirmed to be intact during a
diagnostic cystoscopy conducted by the urology clin-
ic two months after surgery. There was no evidence of
bladder outlet obstruction (benign prostate hyperpla-
sia, urethral stricture, etc.) or urological cancer.

The patient provided written consent for the use of
his clinical data to be utilized for academic objectives.

DISCUSSION

Although minor bladder hernias are asymptomatic,
patients with large bladder hernias typically complain
of scrotal edema, decreased force of stream on urina-
tion, dysuria, double micturition due to manual com-
pression of the hernia, and reduction of scrotal edema
after urination, known as Mery’s sign (5). Both the Mery
sign and urine symptoms were absent in our patient.

The pathogenesis of an inguinal bladder herniation
involves the pushing of the bladder and a peritoneal
sheath that forms its sac via a weak spot in the abdom-
inal fascia

Multiple factors may lead to the formation of an in-
guinal bladder hernia, such as bladder outlet obstruc-
tion, pelvic muscle weakness, decreased bladder tone,
and obesity. Among the risk variables are male gender,
advanced age, and benign prostatic hypertrophy (3).

Figure 3. The marked area describes a herniated bladder

Our patient was not obese, and the previously suggested
urological mechanical restriction to explain the bladder
herniation was not observed during the postoperative
urological follow-up.

Most bladder hernias are identified during surgery
(77%), while only 7% are found before surgery and 16%
are found after surgery due to complications (4). We
confirmed a bladder hernia during the procedure after
analyzing the differential diagnosis by radiology.

According to the data by Hasegawa et al., the inci-
dence of inguinal bladder hernia was 2.8%, and it was
twice as common on the right side (4). According to
the classification of inguinal bladder hernia presented
in this paper, our patient had a paraperitoneal type C
hernia. As highlighted in the same article, it was clin-
ically significant that the prolapsed bladder could not
be recognized intraperitoneally due to its retroperito-
neal placement and that the hernial orifice could not
be identified from within the intraperitoneal cavity
in cases of the extraperitoneal variety (4). Therefore,
we conclude that the transabdominal diagnostic lap-
aroscopic examination failed to reveal the herniated
structure.

Indications for partial bladder resection include a
hernia neck with a diameter of less than 5 mm, bladder
wall necrosis, perforation, and the presence of a diver-
ticulum or bladder tumor. There is no consensus on the
optimal repair strategy; the surgical approach is based
on the surgeon’s preference and the state of the patient
(5). Because the herniated tissue’s blood supply was
compromised, we decided on resection.

As a result, inguinal bladder hernia is a rare con-
dition requiring a high level of clinical suspicion for
diagnosis. Preoperative imaging is crucial to avoid iat-
rogenic damage.
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A Detailed Look At Autonomic Involvement in Multiple Sclerosis:
Clinical and Diagnostic Approach

Multipl Skleroziste Otonomik Tutuluma Detayli Bir Bakis:
Klinik ve Tanmisal Yaklasim
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Ozet

Multipl skleroz, merkezi sinir sisteminin otoimmiin bir hastalifidir ve genclerde engelliligin en yaygin nedenlerinden biridir. Somatik sinir sisteminde
oldugu gibi otonom sinir sistemini de ¢ok gesitli semptom ve bulgularla etkiler. Hastalarin %85’inde otonom sinir sistemi tutulumunun klinik bulgular1 sap-
tanmistir. Mesane ve bagirsak sorunlari, cinsel, kardiyovaskiiler, termoregiilatuar disfonksiyon, ortostatik hipotansiyon ve yorgunluk otonom sinir sistemi
tutulumunun bulgular arasindadir. Otonomik semptomlar en az motor semptomlar kadar oziirliiliige ve yasam kalitesinde azalmaya neden olur. Hastalar
otonomik semptomlar agisindan sorgulanmali ve gerekirse tedavi baglanmalidir.

Anahtar Kelimeler: Multipl sklerozis, otonomik tutulum, otonom sinir sistemi

Abstract

Multiple sclerosis is an autoimmune disease of the central nervous system and one of the most common causes of disability in young people. It affects the
autonomic nervous system, presenting a wide range of symptoms and signs similar to those of the somatic nervous system. Clinical signs of autonomic
nervous system involvement were found in 85% of patients. Bladder and bowel problems, sexual dysfunction, cardiovascular dysfunction, thermoregulatory
dysfunction, orthostatic hypotension, and fatigue are among the findings of autonomic nervous system involvement. Autonomic symptoms cause disability
and decreased quality of life at least as much as motor symptoms. Patients should be questioned regarding autonomic symptoms, and treatment should be
initiated if necessary.
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INTRODUCTION

Multiple sclerosis (MS) is an autoimmune disease
of the central nervous system characterized by inflam-
mation, demyelination, and axonal loss and is one of
the most common causes of neurological disability in
young people (1). It affects more than 2 million people
worldwide (2).

MS affects the somatic and autonomic nervous sys-
tem with a wide range of symptoms and signs. Auto-
nomic dysfunction may occur in various stages of mul-
tiple sclerosis (3). Clinical signs of autonomic nervous
system involvement were found in 85% of patients,
and laboratory findings in 56% (4). Bladder and bow-
el problems, sexual, cardiovascular, thermoregulatory
dysfunction, orthostatic hypotension, and fatigue are
among the findings of autonomic nervous system in-
volvement.

In Which Systems And With Which Clinical
Findings Does Autonomic Involvement
Occur?

The most common site of autonomic dysfunction in
multiple sclerosis is the urinary system (4). Both sym-
pathetic and parasympathetic systems influence the
urinary system. While the sympathetic system provides
urine storage, activation of the parasympathetic system
allows the bladder to empty by contracting the bladder
muscles (5). Frequent urination, sudden feeling of ur-
gency, nocturia, intermittent urination, and difficulty
at the onset of urination are clinical findings related to
autonomic involvement of the urinary system (6). The
location of the MS plaque is important in the patho-
physiology of urinary system symptoms. The results
obtained from studies suggest that disruption of the
connections between the sacral and pontine micturi-
tion centers causes urinary symptoms. MS plaques are
most commonly located on the cervical spinal cord, and
the lateral corticospinal (pyramidal) and reticulospinal
tracts are frequently affected. Since these two pathways
are responsible for the innervation of the bladder detru-
sor muscle and external urethral sphincter, urinary sys-
tem dysfunction is frequently encountered in MS (6-8).

The gastrointestinal system is one of the systems in
which autonomic dysfunction is seen in MS and affects
morbidity. Symptoms of gastrointestinal involvement
include diarrhea, constipation, fecal incontinence,
nausea, vomiting, and gastroesophageal reflux. Diar-
rhea and constipation are symptoms highly influenced
by autonomic mechanisms, then sympathetic changes
triggered by peripheral inflammatory processes may
be responsible for the severe diarrhea and constipation
found in the early stages of MS (5).

Various clinical findings may occur because of both
sympathetic and parasympathetic involvement in the
cardiovascular system. Cardiovascular complaints are
one of the most common complaints of MS patients,
and blood pressure and heart rate fluctuations can be
seen frequently. Although it is thought to be caused by
lesions in the midbrain, limbic lobe, insula, and pari-
etal lobe, the exact pathophysiology is unknown. The
triggering of catecholamine release by inflammatory le-
sions in the central nervous system may be considered
as another mechanism (9).

Another form of autonomic involvement thought
to be related to the severity and type of the disease is
sexual dysfunction (10). 70% of MS patients complain
about this issue (11). The most common symptom is
erectile dysfunction (5). Other symptoms include ejac-
ulation disorder, anorgasmia, decreased lubrication,
and decreased libido. The parasympathetic system is re-
sponsible for erection, and the sympathetic system for
ejaculation. Studies have shown that sexual dysfunction
is related to total lesion area on magnetic resonance im-
aging, hypointense lesion area, atrophy on T1-weighted
images, and lesion load in the pons (12-14).

Fatigue is a common symptom seen in 90% of MS
patients. Studies suggest that autonomic involvement,
vagal and sympathetic activity disorders, may be the
cause of fatigue. Patients complain of fatigue from the
early stages of their disease (15). In previous studies,
no correlation was found between fatigue and disease
duration and severity (16). This perception of fatigue is
thought to be caused by inflammation in the amygda-
la, hypothalamus, insular cortex, and anterior cingulate
cortex (15).

What Tests Are Performed To Detect
Autonomic Involvement?

Since urinary system involvement is common in
patients with MS, detailed urinary system evaluation
should be performed (4). Urinary ultrasonography can
be used to investigate urinary retention; urodynamic
examination can be used to measure bladder function,
urine flow, bladder internal pressure, and pediatric
muscle activity; and somatosensory evoked potential
can be used for pudendal nerve analysis (3).

Patients should be investigated in the presence of
diarrhea, constipation, nausea, vomiting, and gastroin-
testinal reflux. Anal manometer, colon transit time, ex-
ternal anal electromyography, radionuclide gastric emp-
tying time can be used for gastrointestinal system (5).

Electromyography, heart rate variability measure-
ment, blood pressure measurement, tilt test, handgrip

KSU Medical Journal 2025;20(3): 233-236

234

KSU Tip Fak Der 2025;20(3): 233-236



TUGAN YILDIZ

test, corrected QT distance, and sympathetic skin re-
sponse can be used to detect autonomic abnormality of
the cardiovascular system (3,17).

Sympathetic skin response in the genital area and
somatosensory evoked potentials of the pudendal
nerve can be used to test sexual dysfunctions in terms
of autonomic involvement (3).

Fatigue is a subjective complaint in MS patients. The
fatigue severity scale can be used for screening purpos-
es in patients without complaints (18).

Which Treatments Can Be Used in
Which System Involvement?

While the sympathetic system provides urine stor-
age, activation of the parasympathetic system allows
the bladder to empty by contracting the bladder mus-
cles. In urinary system treatment, bladder emptying
is tried to be prevented, and the sphincter is tried to
be relaxed, and treatment is decided according to the
patient’s condition. In overactive bladder, treatments
such as oxybutynin and local botulinum toxin injec-
tion are used to prevent detrusor hyperactivity. Tricy-
clic antidepressants may be useful in mild urge incon-
tinence (3).

Pelvic floor muscle training should be recommend-
ed in addition to medical treatment. Intermittent and
permanent urinary catheterization is recommended in
patients who do not respond to medical treatment (3).

Topical estrogen in women and phosphodiesterase
5 inhibitors in men may be used in sexual dysfunctions
related to autonomic involvement in MS patients (3).

Patient education is primarily important in auto-
nomic hypotension and postural orthostatic tachycar-
dia syndrome. Volume expanders, vasoconstrictors,
and adrenergic antagonists can be used in pharmaco-
therapy (19).

In addition to non-pharmacologic methods such
as sleep hygiene and physical exercise, pharmacologic
treatment methods such as Amantadine and Modafinil
can also be used to reduce the perception of fatigue (3).

CONCLUSION

Autonomic symptoms seen in MS patients may
not be questioned and may be ignored in busy outpa-
tient clinics, but autonomic symptoms cause disability
and decreased quality of life at least as much as motor
symptoms. Patients should be questioned in terms of
autonomic symptoms, and treatment should be initiat-
ed if necessary.

Conflict of Interest: The authors declared no po-
tential conflicts of interest concerning this article’s re-
search, authorship, and/or publication.

Financial Status: No financial support was received
for the study.

REFERENCES

1. Oh J, Vidal-Jordana A, Montalban X. Multiple sclerosis: clin-
ical aspects. Curr Opin Neurol. 2018 Dec;31(6):752-759. doi:
10.1097/WC0.0000000000000622. PMID: 30300239.

2. Reich DS, Lucchinetti CF, Calabresi PA. Multiple Sclerosis. N
Engl ] Med. 2018 Jan 11;378(2):169-180. doi: 10.1056/NEJM-
ral401483. PMID: 29320652; PMCID: PMC6942519.

3. Sirbu CA, Mezei RM, Falup-Pecurariu C, Bratu OG, Sirbu AM,
Ghinescu MC, et al. Autonomic dysfunctions in multiple scle-
rosis: Challenges of clinical practice (Review). Exp Ther Med.
2020 Dec;20(6):196. doi: 10.3892/etm.2020.9326. Epub 2020
Oct 14. PMID: 33123226; PMCID: PMC7588778.

4. de Seze J, Stojkovic T, Gauvrit JY, Devos D, Ayachi M, Cassim
E et al. Autonomic dysfunction in multiple sclerosis: cervical
spinal cord atrophy correlates. ] Neurol. 2001 Apr;248(4):297-
303. doi: 10.1007/s004150170204. Erratum in: J Neurol 2001
Dec;248(12):1111. PMID: 11374094.

5. Racosta JM, Kimpinski K, Morrow SA, Kremenchutzky M.
Autonomic dysfunction in multiple sclerosis. Auton Neuros-
ci. 2015 Dec;193:1-6. doi: 10.1016/j.autneu.2015.06.001. Epub
2015 Jun 7. PMID: 26070809.

6. Nakipoglu GF, Kaya AZ, Orhan G, Tezen O, Tunc H, Ozgirgin
N, et al. Urinary dysfunction in multiple sclerosis. J Clin Neu-
rosci. 2009 Oct;16(10):1321-4. doi: 10.1016/j.jocn.2008.12.012.
Epub 2009 Jun 27. PMID: 19560927.

7. Aharony SM, Lam O, Corcos J. Evaluation of lower urinary
tract symptoms in multiple sclerosis patients: Review of the
literature and current guidelines. Can Urol Assoc J. 2017 Jan-
Feb;11(1-2):61-64. doi: 10.5489/cuaj.4058. PMID: 28443147;
PMCID: PMC5403674.

8. Litwiller SE, Frohman EM, Zimmern PE. Multiple sclerosis and
the urologist. ] Urol 1999 Mar;161(3):743-57. Erratum in: ] Urol
1999 Jul;162(1):172. PMID: 10022678.

9. Sorés P, Hachinski V. Cardiovascular and neurological causes
of sudden death after ischaemic stroke. Lancet Neurol. 2012
Feb;11(2):179-88. doi: 10.1016/S1474-4422(11)70291-5. PMID:
22265213.

10. Lensch E, Jost WH. Autonomic disorders in multiple sclerosis.
Autoimmune Dis. 2011;2011:803841. doi: 10.4061/2011/803841.
Epub 2011 Apr 17. PMID: 21603189; PMCID: PMC3096149.

11. Zorzon M, Zivadinov R, Monti Bragadin L, Moretti R, De Masi
R, Nasuelli D, et al. Sexual dysfunction in multiple sclerosis: a
2-year follow-up study. ] Neurol Sci. 2001 Jun 15;187(1-2):1-5.
doi: 10.1016/s0022-510x(01)00493-2. PMID: 11440738.

12. Barak Y, Achiron A, Elizur A, Gabbay U, Noy S, Sarova-Pinhas
I. Sexual dysfunction in relapsing-remitting multiple sclero-
sis: magnetic resonance imaging, clinical, and psychological
correlates. ] Psychiatry Neurosci. 1996 Jul;21(4):255-8. PMID:
8754594; PMCID: PMC1188782.

13. Janardhan V, Bakshi R. Quality of life and its relationship
to brain lesions and atrophy on magnetic resonance imag-
es in 60 patients with multiple sclerosis. Arch Neurol. 2000
Oct;57(10):1485-91. doi: 10.1001/archneur.57.10.1485. PMID:
11030802.

KSU Medical Journal 2025;20(3): 233-236

235

KSU Tip Fak Der 2025;20(3): 233-236



TUGAN YILDIZ

14.

15.

16.

Zivadinov R, Zorzon M, Locatelli L, Stival B, Monti F, Nasuelli
D, et al. Sexual dysfunction in multiple sclerosis: a MRI, neu-
rophysiological and urodynamic study. ] Neurol Sci. 2003 Jun
15;210(1-2):73-6. doi: 10.1016/s0022-510x(03)00025-x. PMID:
12736092.

Hanken K, Eling P, Hildebrandt H. The representation of in-
flammatory signals in the brain - a model for subjective fa-
tigue in multiple sclerosis. Front Neurol. 2014 Dec 11;5:264.
doi: 10.3389/fneur.2014.00264. PMID: 25566171; PMCID:
PMC4263099.

Sander C, Hildebrandt H, Schlake HP, Eling P, Hanken K. Sub-
jective Cognitive Fatigue and Autonomic Abnormalities in
Multiple Sclerosis Patients. Front Neurol. 2017 Sep 13;8:475.
doi: 10.3389/fneur.2017.00475. PMID: 28955298; PMCID:
PMC5601401.

17.

18.

19.

Kodounis A, Stamboulis E, Constantinidis TS, Liolios A. Meas-
urement of autonomic dysregulation in multiple sclerosis. Acta
Neurol Scand. 2005 Dec;112(6):403-8. doi: 10.1111/j.1600-
0404.2005.00446.x. PMID: 16281924.

Krupp LB, LaRocca NG, Muir-Nash J, Steinberg AD. The
fatigue severity scale. Application to patients with mul-
tiple sclerosis and systemic lupus erythematosus. Arch
Neurol. 1989  Oct;46(10):1121-3.  doi:  10.1001/arch-
neur.1989.00520460115022. PMID: 2803071.

Adamec I, Habek M. Autonomic dysfunction in multiple scle-
rosis. Clin Neurol Neurosurg. 2013 Dec;115 Suppl 1:573-8. doi:
10.1016/j.clineuro.2013.09.026. PMID: 24321161.

KSU Medical Journal 2025;20(3): 233-236

236

KSU Tip Fak Der 2025;20(3): 233-236



Derleme (Review)

Pediatrik Goriintiilemede Radyasyon

Radiation In Pediatric Imaging
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Ozet

Cocuklarda tanisal ve girisimsel goriintileme yontemlerinde kullanilan iyonlastirici radyasyon direk radyografi, bilgisayarli tomografi ve floroskopidir.
Teknolojinin hizli bir sekilde gelismesi ile birlikte hastalarin tan1 ve tedavisinde iyolastirict radyasyon kullanimi teknolojik gelismelere paralel olarak artis
gostermistir. Bireysel taramalarla iliskili radyasyon dozundaki kayda deger diisiislere ragmen, tibbi goriintiilemenin artan kullanimi radyasyona maruz kal-
maya énemli bir katkida bulunmaktadir. Cocuklarda bilgisayarli tomografi kullanimlar1 son yillarda hizh bir artis gdstermistir. Iyonlastirici radyasyon igeren
her prosediir igin radyolojik prosediirlerin titiz bir sekilde gerek¢elendirilmeli ve iyonlastirict olmayan goriintiileme yontemlerinin kullanimi her zaman dii-
stiniilmelidir. Tyonize radyasyon ile tibbi1 goriintiileme esnasinda tani konabilecek gériintii olusturan en diisiik doz ile gériintiileme yapilmalidir. Gériintiileme
isleminde ¢ocuklarda ilk tercih noniyonizan radyolojik modaliteler kullanilmahdir.

Anahtar Kelimeler: Cocuklar, Radyasyon, Radyoloji, Korunma

Abstract

Diagnostic and interventional imaging in children uses ionising radiation, including direct radiography, computed tomography, and fluoroscopy. Technologi-
cal advances have led to wider use of ionising radiation in diagnosis and treatment. While radiation doses per scan have decreased, the rise in medical imag-
ing has significantly increased overall radiation exposure. The use of computed tomography in children has risen rapidly. Radiological procedures involving
ionising radiation must be clearly justified, and non-ionising imaging options should always be considered. Medical imaging using ionising radiation should
apply the lowest effective dose for diagnostic quality. Non-ionising modalities should be the primary choice for imaging children.
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GIRIS

Iyonlastiric1 radyasyon bir yiizyildan fazla siiredir
hastalarin tan1 ve tedavisinde kullanilmaktadir. Radyo-
lojik gortintiileme yontemleri insan organlarinin fizyo-
lojik (fonksiyonel) ve biyolojik sistemlerinin anatomik
i¢ yapilarinin goriintiilerini iiretir. Tarama, tani, tedavi
yanitini degerlendirme ve prognozu tahmin etme gibi
durumlarda hasta yonetimine 6nemli katkida bulunur.
Modern tanisal radyoloji daha hizli ve kesin tani sagla-
yarak hastaliklarin bityiik bir bolimiiniin izlenmesine
imkan tanir. Tibbi radyografi, viicudun i¢ kisimlarinin
rontgen teknikleri kullanilarak goriintiilenmesini sagla-
yan ¢esitli caligma tiirlerini kapsayan genis bir terimdir.
Radyolojik goriintilleme yontemleri direkt grafi (DR),
bilgisayarli tomografi (BT), floroskopi, ultrasonografi
(USG) ve manyetik rezonans goriintillemedir (MRG).
Iyonlastirici radyasyon pediatri hastalarinda tanisal ve
girisimsel goriintiileme yontemlerinde kullanilan DR,
BT ve floroskopidir. Teknolojinin hizli bir sekilde gelis-
mesi ile birlikte hastalarin tani ve tedavisinde iyolasti-
ric1 radyasyon kullanimi teknolojik gelismelere paralel
olarak artis gostermistir. Bireysel taramalarla iligkili
radyasyon dozundaki kayda deger diisiislere ragmen,
tibbi goriintillemenin artan kullanimi radyasyona ma-
ruz kalmaya 6nemli bir katkida bulunmaktadir (1-4).
Iyonlastirici radyasyon kullaniminin artmasi ile birlikte
radyasyon maruziyeti hastalarda 6nemli problem ola-
rak karsimiza ¢ikmaktadir.

Bu yayinin amaci pediatrik hastalarda sik kullani-
lan radyolojik goriintiileme yontemlerinin se¢iminde
oncelikle radyasyon igermeyen radyolojik modalite-
lerin tercih edilmesi ve radyasyon iceren modaliteleri
kullanmak zorunda oldugumuz durumlarda hastanin
almis oldugu radyasyon dozunu nasil azaltabiliriz.

PATOFIiZYOLOJI

Radyasyon canli organizmalar tizerindeki etkisi-
ni hiicresel ve organizma diizeyinde gostermektedir.
Hiicresel diizeydeki etki dozdan bagimsiz olup sitokas-
tik etkidir. Sitokastik etki; karsinogenesis, genetik ha-
sar, DNA molekiillerinde hasar (DNA tek ve ¢ift sarmal
kirilmalari), genetik kodda degisiklik ve mutasyonlara
neden olmaktadir. Radyasyonun organizma diizeyin-
deki etkileri alinan radyasyonun dozuna ve siiresine
baglidir. Bu etki deterministik etkidir ve baslica hiicre
6limiine neden olur. Deterministik etki alinan radyas-
yon dozunun siddetine bagl olarak artar. Hizli ¢ogalan
ve boliinme donemindeki hiicreler radyasyonu ¢ok du-
yarlidir; kemik iligi ana hiicreleri, lenfoid doku. Lenfo-
sitlerin diisiik dozlarda bile sayilarinda azalma goriiliir.
Tanisal radyolojide deterministik etki goriilmez (2,5).

EPIiDEMIiYOLOJi

Cocuklarda bilgisayarli tomografi kullanimlar1 son
yillarda hizli bir artig gostermistir. BT kullanimin art-
mas tanisal agidan onemli bir katki saglarken yiiksek
doz radyasyon maruziyeti s6z konusudur. Radyasyon
maruziyetinde en 6nemli problem kanser riskinin art-
masidir. Kanserlerin %2 kadari (ve yilda 15.000 6liim)
tek bagina bilgisayarli tomografiye maruz kalmayla
iligkilendirilebilir. Bebek ve cocukluk dénemindeki
radyasyon maruziyeti erigskinlere oranla kanser gelisme
riski daha yiiksektir (6,7). Literatiirde radyasyona bag-
11 kanser riski ¢ocuklarda yetiskinlerden 2-10 kat daha
fazla oldugu tespit edilmis (8). Cocuklarda ve geng eris-
kinlerde en sik goriilen radyojenik maligniteler 16semi
ve beyin tiimarleridir. En az bir kafa BT’si olan Tayvanli
¢ocuklarda yapilan ¢aligmada 6zellikle ilk kafa BT tara-
masindan dort ila bes y1l sonra, eslesen bir karsilastir-
ma grubuna gore istatistiksel olarak anlamli derecede
daha yiiksek iyi huylu beyin tiimérii riskine sahip oldu-
gu tespit edilmis. Literatiirde son yillarda yapilan calis-
mada BT taramas yapilan ¢ocuklarda genel kanser in-
sidans1 malign santral sinir sitemi timori (CNS) dahil
olmak tizere beklenenden 1.5 kat daha ytiiksekti. Kolon,
kemik, kalin bagirsak, yumusak doku, tiroid kanserleri
ve melanom disi cilt kanseri i¢in de istatistiksel olarak
anlamli fazlaliklar tespit edilmistir (9,10).

Birlesik Krallik'ta yakin zamanda yapilan bir aras-
tirma, ¢ocuklarin BT'den 30 mGy veya daha yiiksek bir
aktif kemik iligi dozu alanlarin 16semi riskinin 3,2 kat
daha fazla oldugu ve 50 mGy veya daha yiiksek bir be-
yin dozu alan gocuklarin beyin kanseri riskinin 2,8 kat
daha fazla oldugu tespit edilmistir (11).

Ayni dozu alan yetigkinlere kiyasla, pediyatrik has-
talarda kansere yakalanma riski daha yiiksektir. Cocuk-
larda daha uzun yasam beklentisi, radyasyonun zararli
etkilerinin ortaya ¢ikmasi ve gelismesi i¢in daha fazla
zaman saglar. Cocuklarda kanser riskinin yiiksek olma-
st bu nedenler ile aciklanabilir (12).

KLINIK KULLANIM

Cocuklardaki tibbi goriintiilemenin ¢ogu radyas-
yon temelli goriintiilemelerdir. Radyografi, floroskopi
ve BT'dir (14). Amerika Birlesik Devletlerinde Radyas-
yondan Korunma ve Olgiimler Ulusal Konseyi (NCRP),
yakin tarihli yayinlanan bir raporunda 2006 yilindan
onceki 25-30 yillik siirede tibb1 goriintiileme amagh kisi
bast radyasyon miktarnin 5-6 kat arttigini belirtmis-
tir. NRCP nin 2016 yilinda raporunda ¢ocuklarin yillik
radyasyon maruziyetlerinin %9 tibbi goriintiileme % 91
dogal kaynaklardan oldugunu belirtilmistir. Cocuklarda
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radyasyon kullanan tibbi goriintiileme modlitelerinin
%861 radyografi olustururken tibbi goriintiilleme ile
maruz kalinan radyasyonun % 84 den BT sorumludur.
Pediatrik goriintillemede kullanilan modalitelerde ma-
ruz kalinan radyasyonun % 84 BT, % 6 radyografi, % 4
girisimsel islemler, %3 floroskopi ve %3 niikleer goriin-
tilemeler sorumludur (13,14).

Avrupa pediatrik goriintiileme komitesinin (PID-
RL) yaymnladig1 raporda radyasyon kullanilan tibb1
goriintiileme modalitelerinin %92 radyografi, %5 BT
ve %3 floroskopi oldugunu séylemektedir. Radyografi
islemlerinin biiyiik ¢cogunlugunu ekstremite ve akciger
goriintilleme olusturmaktadir. Floroskopik islemleri-
nin ¢ogunu voiding sistoiiretrografi (%34), iist ve alt
gastrointestinal (%55) goriintillemeler olusturmakta-
dir. BT goriintiilemenin ¢cogunlugunu bas-boyun (%49)
ve toraks (%25) olusturmaktadir (15).

Cocuklarda tibbi goriintileme esnasinda maruz
kalinan radyasyon dozu hastanin yasi, goriintiileme
bolgesinin kalinligi, hastanin agirlig: ve goriintiileme
bolgesinin uzunluguna baglidir. Uluslararasi radyolojik
koruma komisyonu (ICRP) radyasyon dozunu belirle-
mek i¢in ortak bir deger olan diagnostik referans diize-
yi (DRL) kullanilmasini tavsiye etmislerdir. DRL degeri
tavsiye niteligindedir ve uygulamada, deger diizenli
olarak agilirsa ilgili uygulamanin arastirilmas: gerektigi
sekilde ayarlanir. Bu, mutlaka kabul edilemez bir uygu-
lama oldugu anlamina gelmez (2).

ICRP normal bireylerde tiim viicut dozu 5 yil i¢in
ortalama 1 mSv/y1l, herhangi bir yilda maksimum tiim
viicut dozu 5 mSv, organlar ve deri i¢in 50 mSvdir. Rad-
yolojik goriintiileme yontemlerinin gocuklarda efektif
doz degerleri (Tablo 1). Ornegin l6semi 0.01 Gy 1sinla-
ma ile olabilecegi gibi 1 Gy de gelisebilir. Radyasyona
bagli kanser gelisimini etkileyen en 6nemli faktorler;
yas, cinsiyet ve genetik faktordir (16,17).

NON iYONiIiZAN MODALITELER

USG, pediatrik hastalarda kullanilan non-iyonizan
bir goriintiileme teknigidir. Cocuklar tarafindan iyi tol-
ere edilen ultrason ¢ok ¢esitli pediatrik goriintiileme
endikasyonlar1 i¢inde birinci basamak radyolojik mo-
dalitedir. Hem acil hem de ayakta tedavi ortamlarinda
kolayca erisilebilen ultrason, radyologlara iyonlastiric
radyasyon veya sedasyon kullanmadan dinamik bir
goriintilleme saglar (18). USG, pediatrik hastalar-
da karin bolgesini degerlendirmek icin genellikle ilk
secenek goriintiileme olmalidir. Deneyimli ellerde
USG ¢ok fazla bilgi saglayabilir ve BT’yi onleyebilir;
ornegin, USG akut apandisit siiphesi olan ¢ocuklarda
ilk diistiniilen tetkik olmalidir (19).

Tablo 1. Cocuklarda sik Kkullanilan radyolojik
goriintilleme yontemlerinin 5 yasindaki hastada

efektif doz degerleri (9)

Goriintiileme tipi Efektif doz (mSV)*
Akciger direkt grafi 0.04
Kafa direkt grafi 0.06
Lomber direkt grafi 0.44
Abdomen direkt grafi 0.4
DMSA 1
MAG-3 renogram 0.7
Baryumlu floroskopi 1
Beyin BT 2
Gogiis BT 2.5
Abdomen/pelvis BT 5
*ImSv=1mGy

MRG, giiglii ve ¢ok yonlii bir tani aracidir. MR te-
knoloji uygulamalar: yeni dogan yogun bakim bebekler
de dahil olmak tizere tiim hasta popiilasyonlar: i¢in hi-
zla genislemektedir (20). MRG radyo dalgalarinin kul-
lanildig1 non-iyonizan, pediatrik goriintiilemeye uygun,
¢ok kullaniligh radyolojik modalitelerden biridir. Beyin,
kas iskelet sistemi, abdomen ve omurga ile ilgili mitkem-
mel ayrintilar sunar. Inceleme siiresinin uzun olmasi ve
hasta kooperasyonu saglanmast i¢in sedasyon ve aneste-
zi dezavantajlar1 olarak karsimiza ¢ikmaktadir (9).

KORUNMA

Yukarida bahsedilen ¢aligmalarda ¢ocuklarda
radyasyonun kanser riskini artirdigi konusunda hem
fikiriz. Iyonlagtirici radyasyonu iceren her goriintiile-
menin gerekeesi, her hastada ve oOzellikle pediatrik
hastalarda 6nemlidir (12).

Iyonlagtirict radyasyon iceren her prosediir icin
radyolojik prosediirlerin titiz bir sekilde gerek¢elendi-
rilmesinin 6nemi vurgulanir ve iyonlastirict ol-
mayan gorintiileme yontemlerinin kullanimi her
zaman disiiniilmelidir. Radyolojik korumanin opti-
mizasyonunun temel amaci, goriintiileme parametre-
lerini ayarlamak ve gerekli goriintiiniin miimkiin olan
en diisiik radyasyon dozu ile elde edilmesidir. Tanisal
yorumlama igin yeterli kaliteyi siirdiirmek, net fay-
danin en st diizeye ¢ikarilmasi i¢in koruyucu 6nlemler
almaktir; bu nedenle ekipman, teknik ve goriintiileme
parametrelerinin optimizasyonu ve modifikasyonuna
ozel dikkat gosterilmesini gerektirir. Iyi radyografik ve
floroskopik teknik ornekleri arasinda hasta konum-
landirmaya, alan boyutuna ve yeterli kolimasyona
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dikkat, koruyucu kalkan kullanimi, maruz kalma fak-
torlerinin optimizasyonu, darbeli floroskopi kullanimu,
floroskopi siiresinin sinirlandirilmasi vb. sayilabilir (3).

Literaturde pediatrik kafatasi travmasi gegiren
hastalara BT incelemesi i¢in klinik yonlendirme uygu-
lamalarinda yapilan ayarlamalar ile BT kullaniminda
sekiz kat azalma tespit edilmistir (21). BT i¢in, hastanin
agirhigina veya yasina gore tarama parametrelerinin
(mA, kVp ve pitch) ayarlanmasiyla doz azaltimi opti-
mize edilmelidir. Diger doz azaltma stratejileri arasinda
¢ok fazli inceleme protokollerinin kisitlanmasi, tarama
bolgelerinin ¢akismasindan kaginilmasi ve yalnizca s6z
konusu alanin taranmasi yer alir (12).

Spina bifida occulta yaygin bir varyasyon oldugu
i¢cin herhangi bir goriintiileme gerek yoktur. Nérolo-
jik semptomlar veya belirtiler varsa USG veya MRG
endikedir.

Ekstremite yaralanmasinda kars: tarafin direkt graf-
isine gerek yoktur. Irritabl kalcasi veya topallamasi olan
¢ocuklarda, eklem efiizyonunu diglamak-dogrulamak
veya tan1 ve tedaviyi yonlendirmek i¢in USG endikedir.
X-1ginlar1 veya niikleer tip muayeneleri sadece negatif
USG durumunda endikedir.

Yabanci cisim aspirasyon siiphesinde radyografi
gosterebilir, floroskopi ve BT sonra tercih edilmelidir.
Gogiis rontgeni, hiriltili solunum, akut stridor ve kalp
tftirtimleri i¢in i¢in rutin olarak endike degildir.

Yutulan yabanci cisimlerde boyunu icine alacak
sekilde gogiis rontgeni ¢ekilmelidir. Karin rontgeni yal-
nizca keskin yabanci cisimlerin veya zehirli maddelerin
(6rnegin piller) yutuldugundan siiphelenildigi durum-
larda tercih edilmelidir.

BT, kiint karin travmasinda ilk tercih edilen
goriintilleme olup USG bilinen organ yaralanmalarinin
takibinde faydali olabilir. Basit kusmalar ve gastroozefa-
gial refliilerde kontrasth floroskopik incelemeye gerek
yoktur. Batinda kitle stiphesi olan hastalarda ilk modal-
ite USGir. Klinik gereklilik halinde MRG tercih edile-
bilir. Urogenital sistem patolojilerinde, invajinasyon
tanisinda, stipheli invajinasyon durumlarinda USG ter-
cih edilmelidir (2).

SONUC

Radyasyona dayali gériintiileme her yasta son derece
yararhdir. Cocuklarda tibbi goriintiilemede iyon-
lagtiric1 radyasyon tetkiklerini isteyen ekip radyasyon
yonetimi ve pediatrik uzman olmalidir. fyonize radyas-
yon ile tibb1 gériintiileme esnasinda tani konabilecek
goriintii olusturan en diisiik doz ile goriintiileme yapil-
malidir. Goriintiileme isleminde ¢ocuklarda ilk tercih
noniyonizan radyolojik modaliteler kullanilmahdir. Tlk
tercih USG sonra MRG tercih edilmelidir.
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Pankreatik Nekroz ve Tedavisi

Pancreatic Necrosis and Treatment
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Ozet

Akut pankreatit temel olarak pankreas dokusunun inflamasyonudur ve hafif interstisyel (6dematdz) pankreatitten, 6nemli lokal veya sistemik komplikas-
yonlarla beraber ciddi oranda morbidite ve mortalitesi olan siddetli hastaliga kadar ilerleyebilir. Vakalarin %80°1 hafif olup ciddi morbidite olmaksizin 5-7
giinde gerilerken %20’sinde bagvuruda veya ilk 72 saat iginde yaygin pankreatik nekroz ve organ yetmezligi ile birlikte seyreden siddetli veya fulminant akut
pankreatit tablosu ortaya ¢ikmaktadir. Bu durumda %25-30 mortal seyretmektedir. Bu derlemede pankreatik nekroz ve tedavisine giincel bilgiler 15131nda
pratik bir yaklagim sunmak amaglanmustir.

Anahtar Kelimeler: Akut pankreatit, Pankreatik nekroz, Balthazar skorlamast

Abstract

Acute pancreatitis is essentially inflammation of pancreatic tissue and can progress from mild interstitial (edematous) pancreatitis to severe disease with
significant local or systemic complications and significant morbidity and mortality. While 80% of cases are mild and resolve in 5-7 days without serious
morbidity, 20% present with severe or fulminant acute pancreatitis with widespread pancreatic necrosis and organ failure on presentation or within the first
72 hours. In this case, 25-30% have a mortal course. In this review, we aimed to present a practical approach to pancreatic necrosis and its treatment in the
light of current knowledge.

Keywords: Acute pancreatitis, Pancreatic necrosis, Balthazar scoring
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GIRIS

Akut pankreatit temel olarak pankreas dokusunun
inflamasyonudur ve hafif interstisyel (6demat6z) pank-
reatitten, 6nemli lokal veya sistemik komplikasyonlar-
la beraber ciddi oranda morbidite ve mortalitesi olan
siddetli hastaliga kadar ilerleyebilir. Kadinlarda daha
¢ok safra taglar1 etken iken erkeklerde ve geng eriskin-
lerde alkol, hiperlipidemi gibi nedenler daha sik etken-
dir (1). Son yillarda toplumlarda obezite ve kolelitiazis
insidansinin artmasi, yasam siiresinin uzamasi ve ilag
kullaniminin artmast ile birlikte siklig1 artmaktadir ve
son 40 yilda neredeyse 10 kat arttig1 bildirilmektedir.
Hastaligin etiyolojisine bagli olarak goriilme siklig: iil-
keden tilkeye degisiklik gostermekle beraber 4.9 - 75 /
100.000 olarak bildirilmis olup, pek ¢ok diger etiyolojik
faktor de tanimlanmustir (2-4). Bu faktorlerin etkisiyle,
birtakim koruyucu mekanizmalarin ortadan kalkma-
s1 ve proenzimlerin pankreas dokusu icerisinde aktive
olmast ile inflamasyon baslamakta ve pankreatit ortaya
¢ikmaktadir (4). Vakalarin %801 hafif olup ciddi morbi-
dite olmaksizin 5-7 giinde gerilerken %20’sinde basvu-
ruda veya ilk 72 saat iginde yaygin pankreatik nekroz
ve organ yetmezligi ile birlikte seyreden siddetli veya
fulminant akut pankreatit tablosu ortaya ¢ikmakta-
dir. Bu durumda %25-30 mortal seyretmektedir (3,5).
Buna ragmen tani ve tedavi olanaklarindaki gelismelere
bagli olarak 1988'den 2003’ akut pankreatitten morta-
lite oraninin %12den %2’ye diistigii bildirilmistir (6).
Nekroz gelistiginde hastaligin siddetine bagh olarak
goriilen mortalite oran1 %2-47 arasinda degismekte-
dir (3,7). Bir galismada 7 yil siiresince, akut pankreatit
ile bagvuran hastalarin %4’tintin basvurudan 92 giin
icinde oldiigii ve oliimlerin %50’sinin ilk 14 giin igin-
de goriildigi bildirilmistir (8). Ilk 2 haftalik donemde
olumler sistemik inflamatuar yanit sendromu (SIRS) ve
organ yetmezligine bagh iken, ge¢ 6liimlerin ¢ogu en-
fekte pankreas nekrozuna sekonder sepsis ve multiple
organ disfonksiyonuna (MOD) bagl olarak gelismek-
tedir (1,9). En yiiksek 6liim oranlar1 pankreatik nekroz
ile birlikte MOD oldugunda goriiliir. Akut pankreatitte
6lim oranlar1 tabloda gosterilmistir (Tablo 1) (10).

Tablo 1. Akut pankreatitte 6liim oranlari (10)

Ortalama | Aralik
(%) (%)
Tiim vakalar 5 2-9
Interstisyel pankreatit 3 1-7
Steril nekroz 12 2-44
Nekrotizan pankreatit 17 8-39
Enfekte nekroz 30 14-62
Multisistem organ yetmezligi 47 28-69

SINIFLAMA

Gliniimiizde hem tan1 hem de tedavi agisindan daha
basitlestirilmis olan ve revize edilen Atlanta siniflamasi
akut pankreatitleri temelde, Interstisyel (Odematz) ve
akut nekrotizan olarak iki genel gruba, erken ve ge¢ ol-
mak tizere iki faza, hafif, orta ve ciddi (siddetli) olarak ti¢
siddet derecesine ayirmaktadir (11). Bu klinik durumla-
rin tanimlamalar: tabloda gosterilmistir (Tablo 2).

interstisyel pankreatit, tipik olarak hafif seyreder,
vakalarin kiigiik bir oraninda gegici MOD veya sivi
koleksiyonlar1 ve psodokist gelisimi izlenebilir. Atlan-
ta siniflamasina gore; Nekroz (Steril veya enfekte, du-
varli veya duvarsiz), apse, kanama ve psodokist varligi
da siddetli pankreatit lehine olan lokal komplikasyon-
lar olarak kabul edilmistir. Organ yetmezligi modifiye
Marshall siniflamasina gére >2 olarak tanimlanmustr.
Bu tabloyu genellikle sistemik bir cevap ve toksisite iz-
ler. Bu faktorler, dncelikle proinflamatuar faktorlerin
uyarilmasini saglayarak, SIRS, akut solunum sikintisi
sendromu ve daha sonra MOD’a kadar gidebilen tab-
lolara yol agabilir. Bu siniflama, yapilacak tedavinin ve
prognozun belirlenmesi agisindan, biiyiik 6nem arz
etmektedir. Hastaligin siddetinin belirlenmesi, hasta-
nin yogun bakim ya da serviste mi tedavi edilecegi-
ne, acil miidahalenin (6zellikle cerrahi) gerekli olup
olmadigina karar vermede yardimcidir. Lokositoz,
c-reaktif protein (CRP) ve yiiksek tripsinojen aktive

Tablo 2. Revize Atlanta simflamasina gore pankreatit sinifflamasi (11)

Hafif akut pankreatit En sik goriilen tablo. Organ yetmezligi yok, lokal veya sistemik komplikasyonlar yok,
genellikle 1 haftada diizelir.

Orta akut pankreatit Gegici organ yetmezligi (<48 saat), lokal komplikasyonlar veya ko-morbid hastalikta
alevlenme

Ciddi akut pankreatit (Bir veya birden fazla) Persistan organ yetmezligi (>48 saat)
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edici peptid diizeyi siddetli hastalik gostergelerinden-
dir. Ranson kriterleri %80 dogrulukla hafif ve siddetli
hastalig1 ayirabilir. Bunun disinda APACHE 11, 6zel-
likle kontrastli bilgisayarli tomografi (BT) ile Baltha-
zar skorlamasi (Tablo 3) ve diger pek ¢ok skorlamalar
hastaligin siddetini ve prognozunu belirlemede yar-
dimcidir. Balthazar skorlamasinda nekroz ve sivi ko-
leksiyonlarinin varligi, miktari ve uzanimi degerlendi-
rilerek hastaya bir skor verilir (Tablo 3) (12).

Balthazar skorlamas: ile; Mortalite oranlar1 sirasi
ile, nekroz yoklugunda ve herhangi derecede nekroz
varhiginda %0 ve %23 olarak bildirilmis >%30 oranin-
da nekroz varliginin morbidite ve mortalite ile giiclii
iliskisi gosterilmistir (12). Balthazar skorlamasr ile akut
pankreatitli hastalarin degerlendirildigi bir caliymada,
BT ciddiyet indeksi >5 olanlarin 8 kat daha fazla mortal
seyrettigi, 17 kat daha fazla hastanede kalis siirelerinin
oldugu ve 10 kat daha fazla nekrozektomiye gittigi bil-
dirilmistir (13). Retrospektif bir analizde, akut pankre-
atitin siddetini belirlemede, Balthazar siniflamasinin,
klinik parametreleri degerlendiren APACHE II veya
BISAP skorlamasindan istatistiki @istiinliigii olmadig:
bildirilmistir (14). Bununla beraber, BT'de nekrotizan
pankreatitin varliginin (Hatta enfekte nekroz) organ
yetmezligini predikte etme agisindan olmazsa olmaz
olmadig1, nekrozun yayginlig ile organ yetmezligi ve/
veya Oliim ile tiniform bir korelasyon olmadig1 da bildi-
rilmistir (15). Dolayisi ile sadece klinik parametre veya
sadece BT skorlamalarinin prognoz agisindan yeterli
olmayacag asikardur. Birlikte ve bireysel degerlendirme
en uygunudur.

PANKREATIK NEKROZ

Pankreatik nekroz siddetli pankreatitlerde gorii-
lir ve kotii prognoz bulgusudur. Akut pankreatit seyri
sirasinda pankreasta nekroz gelisme orani % 4-47dir.
Makroskopik olarak pankreatik parankim ve peripank-
reatik yag dokusunda fokal ya da diffiiz nekroz vardir.
Retroperitoneal bolgeler farkli derecelerde tutulabilir
(10). Pankreatik nekroz, tipik olarak peripankreatik
yag nekrozu ile birlikte, fokal ya da diffiiz olarak can-
liligin1 kaybetmis pankreas parankimi olarak tanim-
lanir. BT ile nekroz kriteri, fokal veya diffiiz olarak iyi
sinirlanmig, 3 cmden fazla veya pankreasin %30’'undan
fazla kontrastlanmayan pankreas parankim alanlari-
nin varhigidir (16,17). Pankreatik nekroz, tipik olarak
ilk 24-48 saat i¢inde gelisir. Pankreatik nekrozu, teda-
vi agisindan belirgin farkliliklar oldugundan oncelikle
steril ve enfekte olarak ayirmak gerekir. Steril nekrozda
konservatif yaklasim siklikla uygulanabilirken enfekte
nekroz olustugunda tedavi hemen hemen tamamen
cerrahiye doénmektedir. Interstisyel pankreatitlerde
%10 civarinda organ yetmezIligi goriiliirken, pankreas
nekrozu olanlarda bu oran ortalama %54 (%29-78),
steril nekrozda %45-73 enfekte nekroz durumunda
ise %34-89dur (10). Pankreatik nekrozlu hastalarin
%33’tinde (%16-47) enfekte nekroz vardir ve ilerleyen
stirecte %40-70’inde enfeksiyon olusabilir. Steril ve en-
tekte nekrozlarda 6liim orani sirasi ile %10 ve %25dir.
Bagvuruda hemokonsantrasyonun olmamasinin hasta-
larin gogunda pankreas nekroz varligini digladig bildi-
rilmigtir (18). CRP (rutin pratikte en degerli), sitokin-
ler, fosfolipaz A2, antiproteazlar, tripsinojen aktivasyon

Tablo 3. Akut Pankreatitte Balthazar simflamasi (12)

Grade Puan
A: Normal pankreas 0
B: Pankreatik genisleme 1
C: Pankreas ve peripankreatik yag dokusuyla sinirli inflamasyon 2
D: Peripankreatik bir alanda siv1 koleksiyonu 3
E: 2 veya daha fazla alanda siv1 koleksiyonu 4
Nekroz Derecesi

Nekroz yok 0
Pankreasin 1/3’tinde nekroz 2
Pankreasin 1/2’sinde nekroz 4
Pankreasin 1/2’sinden fazla alanda nekroz 6
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peptidi (TAP), aniyonik tripsinojen 2 ve prokalsitoni-
nin hastaligin ciddiyeti ile korele oldugu bildirilmistir
(19). Ciddi pankreatit ataklar1 gastroenterolog, girisim-
sel radyolog, yogun bakim uzmanlar1 ve cerrahlar1 da
iceren bir ekip tarafindan multidisipliner olarak takip
edilmelidir. Bu hastalar oncelikle resiisitasyon ile yaki-
nen monitorize edilmeli ve pankreatik nekrozun du-
rumuna ve hastanin gidisatina gore tedavi edilmelidir.
Bununla birlikte ciddi pankreatitin tedavisi merkezle-
rin deneyimine goére degisiyor goériinmektedir (10, 20).
Nekrozun yayginlig1 ve enfekte pankreatik nekroz akut
nekrotizan pankreatitli hastalarda organ yetmezligi ge-
lisimi ile iliskilidir. Mortalite i¢in en 6nemli prediktor
ise enfekte pankreatik nekrozdur (21).

STERIL PANKREAS NEKROZU VE
TEDAVIiSI

Genel ilkeler ve Beslenme

Hangi sekilde olursa olsun, akut pankreatitli has-
talarin baslangi¢ tedavisinde yeterli ve uygun destekle-
yici tedavi ile komplikasyonlarin énlenmesi ve tedavisi
temel hususlardir. Orta ve siddetli akut pankreatiti olan
hastalar yogun bakim {initesinde takip edilmeli ve/veya
bu alanda 6zellesmis merkezlere sevk edilmelidir. Her ne
kadar steril nekrozlarin 1/3’tinde (10) enfeksiyon oluyor
olsa da ilk 15 giinde enfekte olma riski diistiktiir ve ilk 2-3
hafta boyunca en iyi yaklasim medikaldir. Agresif destek
tedavisi 6zellikle siv1 ve oksijen destegi gerekir (22). Me-
dikal tedavi pankreatik sekresyonlar1 minimize etmek
(Ocreotide ve/veya tekrarlayan drenaj prosediirleri),
nazojejunal enteral veya tolere edemiyorsa total parente-
ral beslenme ile beslenmeyi igerir. Kan iire nitrojeninin
(BUN) monitorize edilmesi 6zellikle 6nemlidir, ¢iinki
basvurudaki BUN degerleri ile 24 saat boyunca izlenen
degerler arasindaki degisiklikler mortaliteyi predikte
etmektedir (23). Ringer laktat soliisyonunun normal sa-
linden daha faydali olduguna dair bazi calismalar vardir
(24). Agr1 kontrolii yapilmalidir, ¢linkii kontrol edileme-
yen agr1 hemodinamik instabiliteye katkida bulunabilir.
Ayrica, agrinin 12 saatten uzun siire devam etmesi has-
taligin ciddiyetini gosterebilmektedir (25). Erken enteral
niitrisyona (24-48 saat) organ disfonksiyonu veya SIRS
gelisen ve 48 saat boyunca siiren ciddi akut pankreatit-
te yogun bakim iinitesinde baglanmalidir (26). Onceki
meta-analizler ile tutarh sekilde, erken enteral besleme-
nin MOD, sistemik enfeksiyon, cerrahi gereksinimini ve
mortaliteyi parenteral beslenenlere gore anlamli oranda
diistirdiigii gosterilmistir (27).

Antibiyotik Tedavisi

Profilaktik antibiyotik tedavisi genel olarak oneril-
memektedir (10,28) ancak karbapenem tiirevlerinin

mortaliteyi anlamli diisiirmese de enfeksiyon ve hatta
nekroz gelismesini anlaml olarak disiirdigii gosteril-
mistir (29). Eger stiphe var ise BT esliginde perkiitan
ince igne aspirasyon biyopsisi (IIAB) yapilmalidir (30).
Pankreas nekrozunda enfeksiyon ajanlar1 daha gok bar-
sak kaynaklidir ve siklikla etkenler Escherichia coli,
Pseudomonas, Klebsiella ve Enterococcus’lardir. Enfek-
siyonlarin yaklagik %751 monomikrobiyaldir. Fungal
veya gram pozitif enfeksiyonlar nadir olmakla beraber
10-14 giinden fazla profilaktik antibiyotik kullanimi so-
nucu daha fazla goriilebilmektedir. Fungal enfeksiyon-
lar pankreas nekrozunda yaklasik %9 oraninda gortile-
bilmektedir ve mortaliteye etkisi net degildir (10). Bu
konu halen tartigmali olmasina ragmen, pek ¢ok mer-
kez ozellikle nekroz derecesi %30’un iizerinde ise 7-10
giin imipenem/meropenem tedavisi baslamaktadir.
Aslinda bu derecede bir nekrozun yiiksek enfekte olma
oranlar1 nedeniyle mantikli ve uygun goriinmektedir.
Enfeksiyon dokiimante edilemezse kesilmelidir. Fungal
enfeksiyon profilaksisi ise 6nerilmez (10,31). Bununla
birlikte nekrotizan pankreatitlilerde, 3. hafta sonunda
enfekte nekroz oranlar1 %40-70%e ulasabilmektedir (1).
Bu nedenle halen kismen tartigmali olsa da, pankreatik
nekroz orani %30dan fazla olanlarda baslangictan iti-
baren pankreasa penetrasyonu iyi olan genis spektrum-
lu karbapenemler ile 14 giinliik antibiyotik proflaksisi
Onerilmektedir (10,29).

Cerrahi Tedavi

Antibiyotik tedavisi sonrasi karin agris1 devam edi-
yor ve oral alimi engelliyor ise debridman diistiniilme-
lidir ki buda, giintimiizde perkiitan, endoskopik, video
assisted retroperitoneal debridman (VARD) gibi yak-
lagimlar artmakla beraber, genellikle cerrahidir ve gii-
venli ve etkin oldugu bildirilmistir (32). Ne var ki steril
nekrozda ameliyat kriterleri objektif degildir. Ancak,
perkiitan veya endoskopik debridman uygun uzman-
lik ile secilmis vakalarda kabul edilebilir bir yontem-
dir. Nekrozlarda pankreatik kanal kagaklar: ve fistiiller
siktir ve bunlarda da endoskopik veya cerrahi tedavi
gerekebilir (10). Organ yetmezligi steril nekrozlarin
en az %48’inde olusmasina (33) ve énceden bu durum
nekrotik materyalin erkenden kaldirilmasi endikas-
yonu sayillmasina ragmen giiniimiizde ilk 2-3 haftalik
donemde medikal konservatif yaklasimin daha az mor-
bidite ve mortalite ile iliskili oldugu goriisii artmaktadir
(34). Ayrica, steril nekroz ozellikle ilk dort giin i¢inde
cerrahi olarak debride edildiginde, enfekte nekroz geli-
simi ve tekrar cerrahi gereksinimi sik bir sekeldir (35).
Aslinda organ yetmezliginin tstesinden gelmek i¢in
nekrotik dokunun, minimal invaziv sekilde kaldirilma-
st halen gegerli bir tedavi yontemidir. Ornegin minimal
invaziv retroperitoneal cerrahi, enfekte nekrozda da
oldugu gibi uygulanabilir (36). Esasen hangi minimal
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invaziv yontem olursa olsun giivenilir ve etkin oldugu
bildirilmistir (37). Ancak, ciddi steril nekrozlu hasta-
larda ilk 2-3 haftada minimal invaziv tedaviyi sadece
konservatif tedavi ile karsilagtiran ¢aligmalar yoktur.
Cerrahi 2-3 hafta geciktirildiginde retroperitondaki dif-
fiiz inflamatuvar durum oldukga diizelmekte ve nekro-
tik pankreatik doku ve peripankreatik dokuyu saran
enkapsiile bir yap: haline gelebilmektedir (Walled of
necrosis) (38) ki bu da siklikla organize nekroz olarak
adlandirilmaktadir. Bu durumda hastalik genellikle ya-
tismakta ve hastalar ek girisim gerektirmeyecek sekilde
asemptomatik hale gelmektedir. Semptomatik olup atesi
devam eden, ciddi lokositozu olan hastalarda ise enfekte
nekroz akla gelmelidir. Bir kisim organize nekrozlu has-
talarda ise bulanti, kusma gibi kompresyon semptomlar:
olmaktadir. Kiiltiir pozitif nekroz olursa veya kompres-
yon durumlarinda organize nekrozun perkiitan, endos-
kopik veya cerrahi olarak dekompresyonu yapilmalidir
(10,31). Cerrahi tedavi; Nekrotik materyalin agik veya
kapali debridmani, organize nekroz igindeki sivinin
tahliyesi ve eger uygun kapsiil var ise midenin arka du-
varina anastomozu veya jejunuma Roux - en Y gibi yon-
temler ile uygulanabilir. Organize nekrozun perkiitan
drenaji bir veya birden fazla can sikici dren yerlesimini,
agresif lavaji (ki giinimiizde 6nerilmemekte) gerektikge
de kateter yerlerinin diizeltilmesini gerektirir (39).

Endoskopik Tedavi

Endoskopik debridman organize nekroz mide veya
duodenum duvarina sikica yapisik oldugunda ve en-
doskopik ultrasonografi arada damar yapist olmadigini
gosterdiginde dusiiniilebilir (40). Bu teknikte duode-
noskop veya endoskopik ultrasonografi (EUS) ile bir
igne duvardan gegirilerek nekroz igine girilir, nekrotik
materyali ve siviy1 rahat akitmak i¢in agiklig genislet-
mek amaciyla balon dilatasyonu sonrasi ¢ogunlukla
kavite i¢ine dogrudan endoskopik giris gerekir. Kat
icerigin mekanik olarak ¢ikarilmasi sonrasi drenaji siir-
diirmek igin iki adet pigtail kateter yerlestirilerek islem
sonlandirilir. Tekrar endoskopik debridman veya uzun
stireli drenaj genellikle gerekir. Sinirli sayida ¢aligmadan
basarili sonuglar bildirilmis olmasina ragmen vakalarin
%37’ye varaninda enfeksiyon ve cerrahi gereksinimi,
komplikasyonlar olarak bildirilmistir ve terapétik en-
doskopi konusunda yeterli tecriibe ve uzmanlik sahibi
kisilerce uygulanmalidir (37). Aslinda cerrahi dis1 yon-
temlerin tamaminda ana endise nekrotik materyalin
yetersiz tahliyesi ve kalan nekrotik materyalin enfeksi-
yonudur. Steril pankreatik nekrozun, ¢ok nadir olarak,
hastaligin ilk birka¢ haftasinda, acil cerrahi yapilmasini
gerektiren durumlar; Abdominal kompartman sendro-
mu, perforasyon veya infarktiisii diigiindiiren ciddi karin
agrist olmasi ve/veya bir pseudoanevrizmadan siddetli
kanamadir. Bu durumlarda laparotomi ile miidahale
hayat kurtarici olabilir (41). Nekroz gelisen hastalarda

spontan veya debridman girisimleri sonucu pankreatik
kanal kagaklar1 veya pankreas kanal disconnection ge-
lisebilir ve gidisat1 kotiilestirebilir. Bunlarin {istesinden
gelebilmek i¢in endoskopist (gastroenterolog), cerrahi
ve radyolojiye dayanigmas: gerekir (10, 31,39). Kanal
kagaklar1 endoskopik retrograd kolanjiyopankreatografi
(ERCP) veya manyetik rezonans kolanjiyopankreatog-
rafi ile taninabilir. Ancak ERCP ve pankreatik kanala
stent yerlestirilmesi ile oddiden duodenuma akigin sag-
lanmasi bu konuda deneyimli kisilerce ve persistan ve/
veya semptomatik kacak var ise (Bakteri kolonizasyonu
nedeniyle) yapilmalidir (40, 42). Bu sekilde vakalarin
yaklasik 2/3 - 3/4’inde bagar1 saglanmaktadir. Direngli
pankreatik fistiillerin endoskopik olarak injeksiyon veya
perkiitan olarak cyanoacrylate injeksiyonu ile kapatila-
bildigi bildirilmistir (42). Disconnected duct sendromu
ana pankreatik kanalda genis bir gap varsa olusur ve ge-
nellikle stent ile akim saglanamaz. Bu vakalarda sonun-
da cerrahi siklikla gerekir (43).

ENFEKTE PANKREAS NEKROZU VE
TEDAVISI

Genel ilkeler

Enfekte nekroz tiim pankreatit vakalarinin %3-7’sin-
de goriiliir. Ozellikle nekroz orani %30 ve daha fazla
olan hastalarda gelisir. Tipik olarak 2. veya 3. haftada,
sepsis, ates, 10kositoz, organ yetmezligi genel durum-
da giderek bozulma ile kendini gosterir (1,10). Enfekte
nekrozun taninmast ile ilgili spesifik bir labaratuvar be-
lirte¢ yoktur ancak sepsis ve MOD bulgulari ile birlikte
biyokimyasal olarak yiiksek CRP degerleri (Ozellikle
>125mg/L), lokositoz ve BT enfeksiyondan siiphelen-
direbilir, ancak enfeksiyonu belirlemede yetersizdir.
Bundan dolay1 nekrozun enfekte oldugu stiphesi varsa,
altin standart olarak, BT veya EUS egliginde IIAB ile
gram boyama ve kiiltiir yapilmalidir. Steril ve enfekte
nekroz arasindaki ayirim sonraki tedavi i¢in 6nemlidir.
[k 1IAB genellikle akut atagin baslangicindan 10 giin
sonra yapilmalidir. Ciinkii ilk haftada enfekte olma san-
s1 %20den disiiktiir. Ancak, %50’ den fazla nekroz var-
sa, yogun konservatif tedaviye ragmen MOD bulgular1
siddetleniyorsa, sepsis bulgular1 mevcutsa, APACHE II
ve CRP yiikselmelerinde vakit gecirmeden 11AB yapil-
malidir. Nekrozun 15. giinden sonra enfekte olma gan-
sinin artacagl goz oniinde bulundurularak birer hafta
arayla IIAB tekrarlanmalidir (10).

Antibiyotik Tedavisi

Tekrarlanan IIAB &rneklerinde enfekte pankreas
nekrozu saptanmasi durumunda, steril enfekte nekroz-
dabahsedilen tedavilere ek olarak antibiyotik baglanma-
l1 ve 14 giin devam edilmelidir. Segilecek antibiyotikler
de pankreatik dokuya penetrasyonu iyi olan, ozellikle
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imipenem/meropenem ve/veya 3. kusak sefalosporin-
ler veya piperasilin grubundan olmalidir (10,31). Eger
enfeksiyon konfirme edilmez ise sekonder fungal en-
feksiyon gelisimini 6nlemek amaciyla hemen kesilmeli-
dir. Tedavi 14 giinii gegerse fungal infeksiyon riski artar.
Enfeksiyon tanisi kesinlestirildikten sonra veya nekroz
varliginda antibiyotiklerin etkisi sinirli kalabilir ve en-
fekte dokularin drenaji siklikla gerekir (10,16,41).

Cerrahi Tedavi

Enfekte nekrozlarda klasik goriis cerrahi debrid-
mandir (10,31). Perkiitan drenajin etkili oldugunu bil-
diren yayinlar olmakla birlikte genelde tek basina ye-
terli olmamaktadir. Nekrozektomi sonrasi kalan nekroz
alanlarina ve gelisebilecek yeni nekroz alanlarina yone-
lik laparostomi (A¢ik abdomen) yapilarak tekrarlayan
nekrozektomiler, pankreas lojunun pasif drenaji veya
lojun siirekli lavaji gibi segenekler mevcuttur. Son yil-
larda retroperitoneal veya tomografi kilavuzlugunda
loja ulasip nekrozektomi yapilmasi yontemleri de uy-
gulanmaktadir. Enfekte pankreatik nekrozlu hastalarin
cerrahi tedavisi mortalite oranlarin1 %20 azaltmigtir.
Ancak yine de 6zellikle erken donemde ki agik cerrahi
ile oldukga yiiksek komplikasyon (% 34-95) ve morta-
lite (% 11-58) oranlar1 bildirilmistir (35). Nekrozek-
tominin zamanlamasi daha ¢ok bireysel olarak hasta-
ya ve gelisen tabloya bagli olmakla beraber eger tablo
beklemeye izin veriyor ise ge¢ cerrahi daha diisiik mor-
bidite ve mortaliteye sahip oldugundan tercih edilir.
Once perkiitan drenajlar, ardindan ge¢ nekrozektomi
ile mortalitenin daha diisiik oldugu bildirilmistir (Step
up - Basamakli yaklagim) (44). Genel durumu koétiiye
giden, MOD tablosu diizelmeyen veya nekroza bagl
lokal komplikasyon gelisen olgularda erken cerrahi gi-
risim gereksinimi olabilir. Cerrahi ve diger girisimsel
islemlerde debridman ve nekrozektomi gibi organ ko-
ruyucu yaklagimlar tercih edilmeli ve retroperitoneal
debris ve/veya nekrozun postoperatif bosaltilmasini
iceren yontemlerle kombine edilmelidir. Ancak, en-
fekte pankreas nekrozu tedavisinde heniiz yayinlanmais
bir meta-analiz minimal invaziv nekrozektomi ile acik
nekrozektomiyi karsilagtirmis, MOD siklig1, insizyo-
nal herni, diyabet gelisimi ve pankreas enzim kullanim
gereksinimi yoniinden minimal invaziv nekrozektomi-
yi tstlin bulurken, mortalite orani, multiple sistemik
komplikasyonlar, tekrar nekrozektomi igin cerrahi
girisim gereksinimi, intraabdominal kanama, entero-
kutanoz fistiil veya visseral organ perforasyonu, pank-
reatik fistiil, postoperatif komplikasyonlardan dolay:
tekrar girisim yoniinden farklilik bulamamuistir. Sonug
olarak da ¢alismalarin heterojenliginden ve karsilas-

tirmali ¢aligmalarin yetersizliginden dolayr tam bir
yorum yapilamadigini bildirmistir (45). Nekroz-canl
doku ayriminin giigliigiine bagl olarak yeterli nekro-
zektominin yapilamamasi sonucu nekrozun niiksii,
kanama veya canli doku ¢ikarimi gibi komplikasyon-
larin siklig1 erken cerrahinin sakincalaridir. Sadece,
kanitlanmis enfekte nekroz beraberinde MOD gibi
durumlar veya masif kanama ve/veya barsak perforas-
yonu gibi komplikasyonlar varliginda erken dénem-
de cerrahi kaginilmaz olarak yapilmalidir. Cok yakin
zamandaki bir sistematik derleme ve meta-analizden
enfekte pankreas nekrozu olanlarda (perkiitan drenaj
ile birlikte veya degil) nekrozektomi yapmadan kon-
servatif yaklasim ile hastalarin %64’tinde basar1 sag-
landig1 bildirilmistir (44). Bahsedilen endikasyonlar
olmadikga enfekte nekrozda da ilk 14 giin iginde er-
ken cerrahi 6nerilmemektedir (35, 44). Nekrozda cer-
rahi girisim gerektiren en dnemli durum enfeksiyon
olmakla beraber MOD gelismeye aday veya gelisen
hastalarda enfeksiyon varligindan bagimsiz olarak cer-
rahi girisim karar1 verilmelidir. Steril nekrozlarda da
nekroz oraninin %50’nin {izerinde olmasinin cerrahi
gerektirecek kadar organ yetmezligine neden oldugu
bildirilmistir. Dolayis1 ile nekrozun sadece enfekte ol-
mas1 degil bitytikligii de cerrahi girisim gereksinimini
belirleyebilir. Cerrahi girisim sonrasi en ¢ok rastlanan
komplikasyonlar ise pankreatik fistiil, ince barsak ve
kolon fistiilleri, cerrahi yara yeri enfeksiyonu, herni
ve karin i¢i kanamalaridir. Pankreas yetmezligi de go-
rulebilir. Son donemde basamakl tedavilere, minimal
invaziv yaklasimlara veya olabildigi kadar konservatif
yaklasima, basarili sonuglarla birlikte, egilim artmakta
gibi goriinmektedir (46).

SONUC

Hafif pankreatitin tedavisinin son yillarda ¢ok az
degismesine karsilik, agir pankreatit tedavisindeki iler-
lemeler, tedavi yaklagimlarini cerrahi dis1 yaklagimlara
da kaydirmis, morbidite ve mortalitede de belirgin bir
azalma saglanmustir. Nekrotizan pankreatitin tani ve
tedavisindeki olumlu gelismelerle 6liim orani %10’un
altina indirilmistir. Giintimiizde, steril pankreas nekro-
zunda en azindan baslangigta konservatif tedavi yakla-
sim1 uygun goriiniirken, enfekte pankreas nekrozunda
cerrahi, olmazsa olmaz, goriisii yavas yavas degismeye
baslamistir. Kaynaklardan modifiye edilmis giincel te-
davi yaklasimlar1 asagida sematize edilmistir (Sekil 1).
Merkezlerin uzmanhgina ve imkanlarina goére halen
yaklagimlar farklilik gostermekle beraber, unutulmama-
s1 gereken; Ne sekilde olursa olsun pankreatik nekrozda
tedavinin multidisipliner yaklasim gerektirdigidir.
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Derleme (Review)

Ozofagus Varislerinin Tedavisi: Primer Profilaksi, Akut Kanama ve
Sekonder Profilaksi

Treatment of Esophageal Varices: Primary Prophylaxis, Acute Bleeding, and
Secondary Prophylaxis

Mesut KUS', Serhat AKPINAR', Biilent KANTARCEKEN', Kadir GIST!

! Siitii fmam Universitesi, Tip Fakiiltesi, Dahili Tip Bilimleri Gastroenteroloji Bilim Dali, Kahramanmaras, Tiirkiye

Ozet

Siroz, karacigerin ileri evre kronik hastalig1 olup prognozu belirleyen en 6nemli komplikasyonlardan biri portal hipertansiyondur. Portal hipertansiyon
sonucu gelisen 6zofagus varisleri ve bunlardan kaynaklanan gastrointestinal kanamalar, sirozun en ciddi ve yagami tehdit eden komplikasyonlar: arasinda
yer almaktadir. Sirotik hastalarin yaklasik %50’sinde 6zofagus varisleri bulunmakta olup, bu hastalarin iigte birinde majér morbidite ve mortalite nedeni
olan varis kanamasi gelismektedir. Ozofagus varislerinin gelisimini 6nlemeye yénelik pre-primer profilaksi dnerilmemektedir. Ancak varis saptanan hasta-
larda primer kanama profilaksisi, varisin boyutuna, karaciger yetmezliginin evresine ve hastanin tedaviye toleransina gore non-selektif f-blokerler ve/veya
endoskopik band ligasyonu (EVL) ile yapilmaktadir. Akut varis kanamasinda ise, acil kombine tedavi (EVL + vazoaktif ajanlar), yogun bakim kosullarinda
dikkatli izlemle birlikte 6nerilmektedir. Sekonder profilakside, varislerin tamamen obliterasyonu saglanmali ve hepatik venoz basing gradyenti (HVPG) 12
mmHg’ nin altina disiiriilmelidir; bu yaklagim giiniimiizde standart kabul edilmektedir. Gelecekte, altta yatan karaciger hastaliginin tedavisinde saglanacak
ilerlemelerle portal basincin daha etkin sekilde diisiiriilmesi miimkiin olabilecek, hatta tek bir ilag ile bu mortal komplikasyonun 6nlenmesi konusunda daha
iyimser bir tablo ortaya ¢ikabilecektir.

Anahtar Kelimeler: Siroz, Ozefagus varisi, Profilaksi, Endoskopik band ligasyonu, Endoskopik skleroterapi, Non-selektif beta bloker

Abstract

Cirrhosis is an advanced stage of chronic liver disease, and one of its most critical prognostic determinants is portal hypertension. Esophageal varices that
develop as a consequence of portal hypertension, along with the gastrointestinal bleeding arising from them, represent among the most severe and life-threat-
ening complications of cirrhosis. Approximately 50% of cirrhotic patients have esophageal varices, and one-third of these patients experience variceal
bleeding, which is a major cause of morbidity and mortality. Pre-primary prophylaxis aimed at preventing the development of varices is not recommended.
However, in patients with established varices, primary prophylaxis against bleeding is guided by the size of the varices, the stage of liver failure, and the
patient’s tolerance to treatment, and involves the use of non-selective B-blockers and/or endoscopic band ligation (EVL). In cases of acute variceal bleeding,
emergency combination therapy (EVL combined with vasoactive agents), along with close monitoring in an intensive care setting, is recommended. In
secondary prophylaxis, complete variceal obliteration should be achieved, and the hepatic venous pressure gradient (HVPG) should be reduced to below
12 mmHg; this approach is currently considered the standard of care. In the future, advances in the treatment of the underlying liver disease may allow for
more effective reduction of portal pressure, and possibly, a single pharmacologic agent could emerge that significantly improves outcomes and offers a more
optimistic perspective for managing this fatal complication.

Keywords: Cirrhosis, Esophageal varices, Prophylaxis, Endoscopic band ligation, Endoscopic sclerotherapy, Non-selective beta blocker
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GIRIS

Siroz, karacigerin ileri evre kronik hastaligi olup,
prognozu belirleyen en 6nemli komplikasyonlardan biri
portal hipertansiyondur. Portal hipertansiyona baglh
olarak gelisen 6zofagus varisleri ve bu varislerden kay-
naklanan gastrointestinal kanamalar, sirozun en ciddi
ve yasami tehdit eden sonuglari arasinda yer alir. Sirotik
hastalarin yaklasik yarisinda 6zofagus varisi vardir ve
bunlarin 1/3’tinde ana morbidite ve mortalite neden-
lerinden olan varis kanamas: ortaya ¢ikar. Varisin bo-
yutu, portal hipertansiyonun derecesi ve hepatik venoz
basing gradienti (HVPG) gibi birgok neden bu durum
i¢in risk olustururken, temelde nedenin varisin biiyiik-
ligi, gortiniimii ve hepatik yetmezligin derecesi ile ilis-
kili oldugunu séyleyebiliriz (1). Tan1 aninda hastalarin
yaklasik %50’sinde 6zofagus varisleri saptanirken, bu
oran hastaligin ilerlemesiyle birlikte on yil igerisinde
%907 kadar yiikselmektedir. Bunlarin yaklasik %20
- 40’inda varis kanamasi gelismektedir (2) ve varis ka-
namast gelisen hastalarin % 40’1nda kanama kendiligin-
den durmasina ragmen kanama sonrasi ilk alt1 haftada
yaklasik %20 mortalite riski vardir. Sirotik hastalardaki
tist gastrointestinal sistem kanamalarinin %50-90’inda
neden varislerdir (3). 206 sirotik hastanin (Baslangig
degerlendirmesinde; 113’tinde varis yok, 93’iinde hafif
derecede 6zofagus varisi mevcut) yillik endoskopilerler-
le ortalama 37 aylik takibinde; yeni varis gelisimi sirasi
ile 1 ve 3 yilda %5 ve %28 olarak saptanmistir. Kiigiik
varislerin 1 yilda %12’sinin, 3 yilda ise %31’inin bityiime
gosterdigi gozlenmistir. Ilerleme 6zellikle Child C olan-
larda, alkolik sirozlularda ve kirmizi kamci izi seklinde
lekelenmeler olan varislerde daha belirgindir. 2 yillik
kanama riski baglangicta kiiciik varisi olanlarda daha
fazla saptanmistir (%12 vs %2) (4). Sirotik hastalarda
tani sirasinda gozlenen varis sikligi sirozun evresine
gore degismektedir ve bu oranlar sirasiyla Child Ada

yaklasik %40, Child Bde %65 ve Child Cde %85 ola-
rak belirtilmistir (5). Ilging olan, bazi hastalarda siroz
olusmadan, erken hastalik doneminde de varis gelisebil-
mekte ve kanama ortaya ¢ikabilmektedir. Daha 6nce hig¢
varis saptanmamis hastalarda yilda %8 oraninda varis
gelismektedir. Ozofagus varislerinin gelisimini ve varis
kanamasini1 6ngormede en 6nemli belirteg, HVPGnin
10-12 mmHgnin tizerine ¢ikmasidir. Normal HVPG
degeri 3-5 mmHg arasinda olup, 5 mmHgnin tizerinde-
ki degerler portal hipertansiyon olarak kabul edilirken,
10 mmHg'yi asan degerler klinik olarak anlamli portal
hipertansiyon olarak degerlendirilir. Sirotik hastalarda
HVPG <10 mmHg oldugunda anlaml olarak daha az
varis gelismektedir, HVPG >12 mmHg oldugunda ise
varis kanama riski anlamli olarak artmaktadir (6). Oniki
calismanin sistematik olarak degerlendirildigi bir calis-
mada HVPG < 12 mmHg olmasinin varis kanamasi ve
mortalite riskinde anlamli azalma ile iliskili oldugu gos-
terilmistir (7). Dolayzsi ile hemoraji gelisimini 6nlemek
icin HVPG nin 12 mmHg altina ¢ekilmesi veya bazal
degerlerden % 20 azaltilmasi gereklidir (1,8,9).

Tanimlar — Terminolojideki karmagiklig1 gider-
mek i¢in 6zofagus varis kanamast i¢in iki ¢aligma gu-
rubu tarafindan tanimlamalar yapilmistir (Tablo 1) (9).

SiROTIiK HASTALARDA VARIS
TARAMASI VE iZLEM

Tarama temel olarak iist endoskopi ile yapilir. Kap-
stil endoskopide kullanilmistir ve ayrica trombosit
sayisinin dalak bitytikliigiine orani ve bazi klinik pa-
rametrelerin (Trombosit sayisi, dalak biyiiklagi ve al-
biimin seviyeleri) ¢ocuklarda varis i¢in isaret¢i oldugu
gosterilmigtir (10). Son donemde trombosit sayisinin
dalak ¢apina oraninin (PC/SD) 909’un altinda olmasi-
nin, bazi kii¢itk modifikasyonlar ile ucuz, basit ve iyi bir

Tablo 1. Ozofagus varis kanamasi i¢in terminoloji ve tanimlar1*

0 zamani; Hastaneye kabul zamani.

mmHg, kalp hizinin >100/dk olmas.

Klinik olarak anlamli kanama; 24 saatte >2 tinite kan transfiizyonu gereksinimi ile beraber sistolik kan basincinin <100

Akut kanama epizodu; 0 zamani — 120 saat arasindaki kanamalar.

Tedavi basarisizlig1; Endoskopik veya spesifik tedaviye ragmen, 2 saat i¢inde taze hematemez veya nazogastrik tiipte >100

ml kan varlig1, hipovolemik sok gelisimi, 24 saatte Hgb degerinde >_3 gr diisiis (Bu durumlardan herhangi biri)

**Rebleeding; 5 giin - 6 hafta arasindaki kanamalar

Cok Erken rebleeding; 48 saat — 5 giin arasinda

olarak kabul edilir.

Erken rebleeding; 6 giin — 6 hafta arasinda

Geg rebleeding; 6 hafta sonrasinda

*Kaynak 9dan modifiye edilmistir, **Rebleeding; Yazinin bundan sonraki kisminda rekiirren kanama olarak kullanilacaktir.
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non-invaziv varis belirteci olabilecegi ileri stiriilmekte-
dir (11). Siroz tanisi konulan hastalarda varis taramasi
survey, proflaksi ve gidisati 6ngormek i¢in dnemlidir.
Ancak konsensuslarda, Child A hastalarda taramanin
gerekliligi konusunda ¢ok ufak ayriliklar olsada, hakim
goriis tiim sirotik hastalarda tani aninda bir varis de-
gerlendirilmesi yapilmasi ve ayrica tesbit edildiginde
biiytiklitkk yoniinden mutlaka siniflandirilmas: yoniin-
dedir. Siniflamada ise basit olarak kii¢iik <5mm, bityitk
>5mm olarak onerenler olmakla beraber giincel ola-
rak, kiiglik-orta-biiyiik (F1-F2-F3) seklindeki siniflama
kabul gormektedir. Yiiksek riskli hastalarda varislerin
tanimlanmasi ve tedavisi klinik sonuglar1 iyilestirmek-
tedir. Kompanse ve dekompanse sirozlularin sirasi ile
%30 ve %60’1nda tan1 aninda varisinin oldugu tahmin
edilmektedir (12). Bu varislerinde yillik kanama orani
%12dir ve her kanama epizodu %15-20 mortalite riski
tasimaktadir (13). Giincel kilavuzlarin tarama ve son-
ras1 takip i¢in onerileri tabloda gosterilmistir (Tablo 2).

VARIS KANAMASI IiCIiN RiSK
FAKTORLERI

Ozofagus varisi saptanan hastalarda riski belirlemek
i¢in pekgok ¢alismadan varis kanamasini dngorebilecek
onemli belirtecler ortaya konmustur (Tablo 3).

Varisin lokalizasyonu; Mid-6zofagustaki varisler
daha derinken distal 6zofagustakiler daha yiizeyeldir,
ozofago-gastrik bileskedekiler ise en ince destek doku
tabakasina sahiptirler ve dolayzsi ile daha fazla riiptiire
olur ve kanarlar.

Varisin biiyiikliigii; Varis kanamasi riski varisin
capt (biytkliigii) ile bagimsiz olarak iligkilidir. Ciin-
kii varis capindaki kiigiik bir artis duvar geriliminde
biiyiik bir artisa neden olmaktadir. Ozofagus varisleri
¢apina gore; F1 (Diiz), F2 Liimenin tigte birinden azin-
da tortuoze varisler, F3 (kangal seklinde liimenin tigte
birinden fazlasini kaplayan varisler) olarak siniflandiri-
lirlar (Resim 1).

Tablo 2. Giincel kilavuzlarin tarama ve sonrasi takip icin onerileri (1,9,14)

KILAVUZ TARAMA ONERISi

TAKIP

ASGE 2005 Orta-siddetli sirozu olan tiim

Siroz var varis yok; 3 y1l sonra tekrar endoskopi

hastalar (Child B/C)

Portal hipertansiyon bulgusu
olan Child A hastalar
(Trombosit <140,000, Portal

Siroz - Kiigiik varis; 1-2 yil sonra tekrar endoskopi

Alkolik, ciddi karaciger yetmezligi, kamgr isareti; Yillik
endoskopi

Ven ¢ap1 >13mm veya
kollaterallerin varlig1)

Siroz — Biiyiik varis; Oneri yok

Siroz tanisi konan tim
hastalar

AASLD - ACG 2007

Siroz var varis
yok;

Kompanse; 3 yil sonra endoskopi

Dekompanse; Yillik endoskopi

Siroz - Kigtik
varis;

Beta bloker almiyor; 2 yilda bir endoskopi

Dekompanzasyon: Yillik endoskopi

Beta bloker aliyor; Takip endoskopisi
gerekmez

Siroz - Biiyiik varis; EVL ve/veya Beta bloker ile primer
proflaksi

Siroz tanisi konan tim
hastalar

AASLD-EASL 2008

Single - topic konferansi

Endoskopik veya kapsiil endoskopi ile
Siire?

WGO 2008 Siroz tanisi konan tiim Kompanse siroz | Varis yok; 2-3 yilda bir endoskopi
sl Kiigiik varis;1-2 yilda bir endoskopi
Dekompanse siroz; Yillik endoskopi
BOVENO V 2010 Siroz tanis1 konan tiim Oneri yok
Konsensus hastalar
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Tablo 3. Varis Kanamasi icin 6nemli belirtecler

Klinik Child-Pugh A <B veya C
Karaciger hastaliginin derecesi (Child-Pugh) Asit yok < Asit var
Endoskopik, Varis boyutu
Lokal faktorler Varis duvarinin inceligi
Kirmizi kamgi (red weal) isareti
Hemodinamik HVPG > 10* - 12 mm Hg
Kan volimi
Kollateral kan akimi
Intraabdominal basing
Diger Alkol aliminin siirdiiriilmesi-alkolik hastalarda
Salisilat ve diger NSAII kullanimi

*Hemen tiim ¢aligmalarda HVPG i¢in 12 mmHg sinir alinmigtir ancak 2008'deki AASLD-EASL ortak single topic konferansinda 10 mmHg

sinir olarak bildirilmektedir (14).

Varis yok

——

%7-8/Y1l

Resim 1. Varislerin derecelendirilmesi (4)

Varis Goriiniimii; Uzerinde kirmizi kamg¢i isareti
olan (Resim 2) varisler her an kanayabilecek varislerdir
(Ozellikle sayilari arttikca) (Tablo 4).

Kirmizi kamgt isaretine gore varisin kanama ihtima-
li kirmizi kame isaretinin sayisi ve varisin buytkligi
arttikca katlanarak artmaktadir (15).

OZOFAGUS VARISLERINDE
PROFILAKTIiK TEDAVi
Pre-primer profilaksi

Pre-primer profilaksi, 6zofagus varislerinin gelisimi-
ni 6nlemeyi hedefler; ancak non-selektif beta-blokerler-
le yapilan ¢aligmalar, bu tedavi yaklagiminin varis olusu-

Kiiciik Varis (F1)

Biiyiik varis (F2-3)

%7-8/Y1l

munu engellemede etkili olmadigini ortaya koymustur.
Ayrica, bu ilaglarin kullanimina bagli olarak yan etki go-
rilme sikliginin da yiiksek oldugu bildirilmistir. Gast-
roozofageal varisi olmayan hastalarda beta-bloker ile
plasebonun varis gelisimini engellemede etkileri farkli
degildir ve bu evrede spesifik tedavi yoktur. Esas amag
sirozun nedeninin saptanarak tedavi edilmesidir (portal
hipertansiyon ve sonugta klinik komplikasyon gelisi-
minin azaltilmasi). Dolayist ile bugiin i¢in herhangi bir
pre-primer profilaksi 6nerilmez. Sonrasindaki tarama
endoskopisi i¢in fikir birligi olmamakla beraber kom-
panse sirozlularda 2-3 yil arayla, dekopmanse sirozlu-
larda ise her yil endoskopik degerlendirme uygun go-
riinmektedir. Bir kisim arastirmact HVPG’in izlenerek
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Resim 2. Ozofagus Varisinde “kirmizi kamg1” isareti

karar verilmesini 6nerse de klinik pratikte bunun izlen-
mesi giligtiir ve rutine girmemistir (1, 9).

Primer profilaksi

Primer profilakside amag 6zofagus varisi olan an-
cak kanama oykiisii bulunmayan hastalarda varis ka-
namasinin Onlenmesidir. Giiniimiizdeki yaklagimlar,
portal hipertansiyonun azaltilmasini (Beta blokerler,
cerrahi portal dekompresyon veya transjugular intra-
hepatik santlar) ve/veya varislerin dogrudan tedavisi-
ni (EVL) hedeflemektedir. Varis kanamasinda primer
profilaksiden bahseden pek ¢ok kilavuz yaymlanmigtir
ve bunlarin farkli anlatimlar1 olsa da onerileri hemen
hemen ortaktir. Ancak, 2007 yilindaki AASLD ve 2010
yilindaki Boveno V kilavuzlarindaki hasta siniflamasi
maliyet-etkinlik ve tedavinin olas1 yan etkilerinden ka-
¢inma agisindan daha akla yatkin gériinmektedir (1,9).
Sonraki kilavuzlarda da ufak farkliliklar olsa da hepsin-
de ortak olan primer proflakside hastanin risk duru-
muna gore non-selektif beta blokerler ve/veya EVLnin
kullanilmasidir. Beta bloker - Nitrat/ EVL ve benzer
kombinasyonlar heniiz kabul gormemektedir. Boveno
V konsensusunun kilavuzu, tizerinde kirmizi kamgi

isareti olan kii¢iik varislerde veya Child C sirozlularda
non-selektif beta blokerler ile primer profilaksi 6ner-
mektedir. Orta-biiyiik varislerde ise beta bloker ve/veya
EVL 6nermektedir. AASLD kilavuzlar ise benzer ola-
rak, kompanse sirozu olup kiigiik varisi olan ve kirmizi
kamg1 isareti olanlarda non-selektif beta blokerler ile
profilaksi 6nermektedir. Bu kilavuzlar yiiksek riskli ol-
masalarda (Kirmizi kamer isareti) kiiciik varisi olan si-
rotik hastalarda da beta-bloker proflaksisi yapilabilece-
gini de eklemektedirler. Caligmalar secilmis hastalarda
ozellikle EVL veya non-selektif beta blokerler ile primer
proflaksinin ilk kanamayi, dolayisi ile bununla iliskili
mortaliteyi azalttigini gostermistir. Hem beta blokerler
hemde EVL ilk varis kanamasinin 6nlenmesinde teda-
vi almayanlara gore iistiindiir. Bazi raporlarda EVLnin
daha tstiin oldugu ileri siiriilsede genel kanaat belirgin
bir fark olmadig1 yoniindedir (16). Aslinda hastanin to-
leransi da g6z Oniine alinarak tercih yapilabilir, ancak
orta-bityiik varislerde EVL tercih edilmelidir. Primer
proflakside beta bloker + EVL kombinasyonu, nitratlar,
sant ve endoskopik skleroterapi (ES) 6nerilmez. Ancak
yiiksek riskli hastalarda, primer profilakside netlesmis
olmasa da beta-bloker + EVL kombinasyonu da uygun
olabilir gibi gériinmektedir. Nisbeten yeni ve potent
bir beta bloker olan karvedilol da iimit vadetmektedir
(1,9,16). Kigtik varisi olup beta bloker kullanmayan
hastalarda her iki yilda bir tekrar endoskopi yapilma-
I1 ve kirmiz1 isaretler olusmus veya varis bitytimiis ise
tedavi baglanmalidir (1,9). Eger hastada hepatik de-
kompanzasyon isaretleri var ise endoskopi yapilmali
ve yillik tekrarlanmalidir. Beta bloker kullananlarda ise
rutin endoskopi takibi 6nerilmemektedir, ancak kiigitk
varisler tedaviye ragmen bilylime gosterebileceginden
1-2 yilda bir endoskopik takibinin yapilmasi klinik pra-
tige daha uygun goriinmektedir. Takipte biiytidigi go-
riilen variste EVLye gecilebilir. Orta-biiyiik varisi olup
medikal profilaksi alanlar i¢inde net belirlenmis bir en-
doskopi takip Onerisi yoktur ancak kiigiik varisler icin
ortaya ¢ikan durumlar bunlar i¢inde gegerlidir. Orta

Tablo 4. Endoskopik tedavilerin komplikasyonlari

Ozofagus motilitesinde bozulma
Agn
Odinofaji

Laserasyon

Lokal Bolgesel Sistemik

Ulser Ozofagus perforasyonu Sepsis

Kanama Mediastinit Aspirasyon

Striktiir Plevral effiizyon Spontan bakteriyal peritonit ve kandidemi

Akut gastrik dilatasyon

Ventilasyon-perfiizyon bozuklugu (hipoksi)
Adult respiratuar distress sendromu (ARDS)

Portal ven trombozu
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- biiytik varisi olanlarda EVL yapildiginda 1-2 haftada
bir varisler oblitere olana kadar EVL seanslar1 yapilmal
(Band uygulanan kisimlardaki iilser ve diger sakinca-
lar gozoniine alinarak, 2-4 haftalik aralara cikilabilir),
obliterasyon sonrasinda ilk survelyans endoskopisi 1-3
ayda ve sonra her 6-12 ayda bir varis rekiirrensi agisin-
dan yapilmalidir (1,9).

Non-selektif Beta blokerler; Giiniimiizde ensik kul-
lanilan propranololdur (Nadolol, timolol son donemde
karvedilol). Propranolol 2x20 mg/giin peroral baslanir,
istirahat nabzinin 55-60/dk (Baslangi¢ nabizda bradi-
kardiye yol agmayacak sekilde %25 azalma) hedeflenir.
Tedavi hedefi saglanana kadar 2-3 giinde bir doz ayarla-
mast yapilarak maksimum tolere edilebilen doza ¢ikilir
(Maksimum giinliik doz 320mg). Biiyiik varise ilerleme
ve ilk kanama riskini %50 azaltir. Bronkokonstriiksi-
yon, kalp yetmezligi, impotans, hipotansiyon, halsizlik
glicstizliik gibi yan etkileri ortaya ¢ikabilir, bu durumda
uygun olanlarda EVLye gecilir.

EVL; ideal EVL tekniginde, bir mutiband ligatér
kullanilmali (4-10 band igerir) ve ligasyona gastrod-
zofageal bileskenin hemen tistiinden (5-10 mm) basla-
narak seri sekilde ve sirali olarak 5 cm tizerine kadar
cikilmalidir. Bir flush kateter ile goriis alani temiz-
lenmelidir. {lk seansta varislerin durumuna gére 6-10

banda kadar uygulanabilir (17). Sonraki seanslarda ge-
nellikle daha azi1 gerekir. Bununla birlikte randomize,
prospektif bir ¢aligmadan, seans basina 6dan fazla band
yerlestirilmesinin hastanin akibetini iyilestirmedigini
ancak islem siiresini uzatip hatali band atimini artirdi-
g1 bildirilmistir (18). Seanslar arasinin (Normalde 1-2
hafta) banda bagli iilserasyon gibi durumlarda 2-4 hafta
olmasi uygundur. EVL, uygun olan tiim hastalarda pri-
mer profilakside (tek bagina), en etkili yontemdir (19).
Sekilde 6zofagus varislerinde tiim profilaktik yonetim-
ler gosterilmistir (Sekil 1).

AKUT VARIS KANAMASI
Genel yaklasim

Akut varis kanamasi hayati ciddi sekilde tehdit eden
ve acilen miidahele gerektiren bir durumdur. Kisinin
genel viicut fonksiyonlarini da 6nemli derecede boz-
dugu igin ilk yapilacaklar i¢inde mutlaka genel (ABC)
destek yaklagimlari olmalidir. Hastaya havayolu, solu-
num yoniinden gerekli 6nlemler sonrast (Oksijen sa-
turasyonunun %90 iizerinde tutulmasinin gii¢ oldugu
hallerde, grade III-IV hepatik ensefalopatisi ve/veya
aspirasyon pnomonisi olanlarda entiibasyon diisiiniile-
bilir), miimkiinse ¢ift damar yolu agilmali, ayni1 esnada

Varis durumu

Girisim

Yonetim

I Siroz, varis yok

Pre-primer proflaksi

I Kiiciik varis

I Orta-biiyiik varis

e 2-3 yilda bir endoskopi tekrari
o Spesifik tedavi onerisi yok

Primer proflaksi

Endoskopi

o 1-2 yilda bir tekrar endoskopi

o Spesifik tedavi yok

o Biiyiimesinin énlenmesinde NSBB?
Orta-biiyiik varis

+ NSBB

e EVL

¢ NSBB+EVL?

| AkKut Varis kanamasi

o Endoskopik+Farmakolojik tedavi
o Tiim hastalara antibiyotik
o Kurtarma tedavisi olarak TIPS veva Sant

Sekonder proflaksi

Sekil 1. Ozofagus varis kanamasinda proflaktik yonetim

I Rekiirren kanama

e NSBB (+Nitrat??) + EVL
e NSBB+EVL
e Kurtarma tedavisi
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CBC, PTZ, kan gurubu, temel biyokimyasal veriler ve
cross i¢in kan alinmali, yogun bakima alinarak, voliim
replasmani dikkatli bir sekilde yapilmali, kan trans-
fiizyonu yapilirken, sistolik kan basinci1 90-100 mmHg
civarinda tutulacak ve kalp hiz1 100’tin altinda olacak
sekilde, Hb; 8 g/dl'yi (Hematokrit % 21-24) miimkiin
oldugunca gegmemelidir, agir1 kan transfiizyonlar: ka-
namay!1 provake edebilir. Hastalarin ¢ogunda hemostaz
bozuk oldugundan, lizumu halinde taze donmus plaz-
ma ve trombosit destegi akilda tutulmalidir. Bakteriyel
enfeksiyonlar, gastrointestinal kanama nedeniyle has-
taneye yatirilan hastalarin %20’sinde bagvuru sirasinda
mevcut olup, hastanede yatis siiresince ek olarak %50
hastada daha gelismektedir (20). Enfeksiyonlar tedavi
basarisini diisiiriip, sistemik komplikasyonlar: artiran
bir durum oldugundan (En stk Gram (-) ler, 6zellikle
E. Coli), optimal antibiyotik se¢imi ve ne kadar kulla-
nilmasi gerektigi kesin olarak belirlenmemis olmakla
birlikte kisa donem (5-7 giin) profilaktik olarak seftri-
akson (1 gr/giin) veya kinolonlar (Norfloksasin 2x400
mg) gibi genis spektrumlu antibiyotikler uygun go-
rilmektedir (1,21). Bunlar enfeksiyon sikligini azaltip
surviyi uzatmaktadir (22). Genel destek tedavisi de ara
verilmeksizin dikkatli bir sekilde uygulanmalidir. Ozel-
likle yasli, kardiyovaskiiler komorbiditesi olanlarda, sok
gelismislerde, bobrek yetmezligi olanlarda, tercihen ju-
guler yoldan, CVP monitorizasyonu yapilmalidir. Bazi
hastalarda rekombinant faktér VIIa'nin kanama kont-
rolinde faydalar1 gosterilmistir (23). Ancak kapsamli
olarak degerlendirildiginde agik bir faydasi gosterile-
memistir (24).

Spesifik tedaviler

Varis kanamast i¢in ideal bagarili tedavi, kanamay1
kontrol etmeli, komplikasyonlar1 6nlemeli ve kanama-i-
liskili mortaliteyi azaltmalidir. Akut varis kanamasinin
kontrolii, tedaviden 24 saat sonra kanamanin kesilmesi
ile birlikte hemodinamik stabilitenin saglanmasidir (8).

Farmakolojik tedavi

Temel olarak vazoaktif ilaglar kullanilir (Somatosta-
tin ve analoglar1 (Octreotide/Vapreotide) Vasopressin
(+nitratlar) ve analoglar1 (Terlipressin), farkli meka-
nizmalarla splanknik alandaki damarlara etki ederek
portal ven ve kollateral dolagimda akim ve basing azal-
masina neden olurlar. Varis kanamas: disiintldigi
anda endoskopik islem dncesinde baglanabilir ve tekrar
kanama riskinin en yiiksek oldugu 3-5 giin siireyle kul-
lanilir. 3-blokerler akut kanamada kullanilmaz.

Vazopressin; En potent splenik vazokonstriktordiir,
% 60-80 baslangigta hemostazi saglar. Yan etkileri Kkli-
nik kullanimini sinirlar, nitratlarla kombinasyon yan

etkilerini azaltir, etkinligini ve giivenilirligini artirir.
Terlipressin ve somatostatine tistiinligii yoktur, yan et-
kiler daha fazladir (Nitratla kombine edilse dahi). Dozu
0.4-0.8 /dk. infiizyon (+ 40 pg/dk Nitrat) seklindedir.
Giincel pratikte ¢ok zorda kalinmadikga tercih edilmez.

Terlipressin; Vazopressin sentetik analogudur
(daha yavas ve kararli salinir), Yan etki belirgin olarak
daha azdir. Akut kanamay1 kontrolde etkinligi soma-
tostatin, oktreotid ve endoskopik tedavi ile yaklagik
aynidir. Ancak kullanim 6ncesi bazal EKG ¢ekilmeli-
dir. Plasebo kontrollii ¢aliymalarda mortaliteyi azalttig
gosterilen tek ilagdir. Oktreotide gore daha kararli bir
hemodinamik etki olusturur. Her 4 saat arayla 2 mg bo-
lus IV (kanama durunca 1 mg) 2-5 giin uygulanir.

Somatostatin ve Analoglari; Somatostatin 250 mg
IV bolus ve sonrasinda 250-500 mg/saat infiizyon (6
gr/24 saat, 5 giin boyunca) Octreotid ise 50 mcg IV
bolus sonrasinda ise 50 mcg/saat infiizyon seklinde
uygulanir. Son meta-analizler tek baslarina yararl et-
kilerinin sinirl oldugunu gostermektedir ve terlipres-
sine gore etkileri daha gecicidir. Endoskopik tedavi ile
kombine edilmeleri daha yararli gézitkmektedir. Yine
de terlipressin olmayan {ilkelerde veya ulagilamadigin-
da klinik pratikte en sik kullanilan ve oldukga etkin go-
riinen bir ilagtir.

Cok yakin bir zamandaki bir meta-analiz akut va-
ris kanamasinda vazoaktif ila¢ kullaniminin akut mor-
taliteyi, transfiizyon gereksinimini, hastanede kalis
stiresini azalttigini ve kanama kontroliinii artirdigini
bildirirken, farkli vazoaktif medikasyonlar1 mukayese
eden ¢aligmalarin ise etkinlik farklihig1 gosteremedigini
bildirmektedir (25). Yakin donemdeki bir bagka siste-
matik degerlendirme raporunda endoskopik sklerote-
rapinin tek basina vazoaktif ilaglara tistiin olmadigin
ve hatta acilen ulagilamasa da bu ilaglarin yine de etkin
ve giivenli olabilecegi ileri stiriilmiistiir (26) ancak me-
ta-analizler bu goriisii desteklememektedir ve endosko-
pik tedavi ile kombine kullanim onerilmektedir.

Endoskopik Tedavi

Tim varis kanamasi siiphesi olanlarda; tanisal ve
teropatik endoskopi miimkiin olan en erken zamanda
yapilmalidir. Varis kanamasi diistintilityor ise hizli bir
sekilde hazirliklar yapilmali ve miidahele edilmelidir.
Endoskopi oncesi endoskopistin ve yardimcilarinin
kontrol etmesi gereken bazi durumlar vardir. Endos-
kopi 6ncesinde hasta hazirligi kapsamli bir sekilde ya-
pilmalidir. Bu siiregte hastanin vital bulgular: siirekli
olarak monitorize edilmeli, iki adet intravenoz kateter
yerlestirilmis olmali ve siv1 replasmaninin siirekliligi
saglanmalidir. Ayrica, hastaya destek oksijen tedavisi
uygulanmali, bilgilendirilmis onam alinmali ve olasi
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komplikasyonlara karsi acil resiisitasyon malzemeleri
hazir bulundurulmalidir. Endoskopi cihazinin islev-
selligi islem 6ncesinde mutlaka kontrol edilmelidir. Bu
kapsamda endoskopun hava-su kanali, aspirasyon ka-
nal1 ve digmeleri test edilmeli; cihazin sorunsuz ¢alisti-
gindan emin olunmalidir. [slem sirasinda gerekebilecek
tiim malzemeler, 6zellikle EVL ve/veya ES icin gerekli
ekipmanlar hazir bulundurulmalidir. Ayrica, endosko-
pi sirasinda yetersiz miidahale olasiligina kars: alterna-
tif tedavi yontemlerine yonelik 6nlemler de alinmalidir.
Bu baglamda, Sengstaken-Blakemore tiipti hazir olma-
I, transjuguler intrahepatik portosistemik sant (TIPS)
islemi i¢in gerekli hazirliklar yapilmali ve gerektiginde
gastroenteroloji cerrahisi ile is birligi saglanmalidir.

Akut varis kanamasinda, EVL giderek artan sekilde
kanama kontroliinde skleroterapinin yerini almaktadir,
etkinligi benzer ancak yan etkileri daha diisiiktiir. Ancak
goriis alaninda yasanabilecek sikintilardan dolay: yapi-
lamadiginda skleroterapi oldukga faydali bir segenektir.
Endoskopi sirasinda rutin sedasyon onerilmez ancak
¢ok gerektigi durumlarda midazolam ve veya propofol
kullanilabilir. Yakin donemdeki bir meta-analizde, st
gastrointestinal sistem kanamalarinda (Varis kanama-
larin1 da igeren), endoskopik islem Oncesi hastaya dii-
stik doz eritromisin verilmesinin midedeki kani azaltip,
goriis alanini iyilestirip, ikinci endoskopi ihtiyacini ve
hastanede kalis siiresini azalttig1 bildirilmistir (27).

EVL: EVL ile akut kanama %80-100 kontrol edile-
bilmektedir ve ESden hafif derecede daha etkin oldu-
gu bildirilse de (%86 vs %77) (28) ¢ok daha yakin bir
zamandaki randomize prospektif bir tek merkez calis-
masinda kanama kontrolii, komplikasyon ve mortalite
yoniinden anlamli farkliik bulunamamistir (6 hafta
sonunda %80 vs %77) ve mortalite i¢in en 6nemli pa-
rametrenin hastaligin evresi (Child ve MELD skorlar1)
oldugu bildirilmistir (29). Ilk band kanayan varise atil-
mali, kanayan noktasinin veya hemen altinin yakalan-
masina ¢aligilmalidir (Resim 3). Multiband bir ligator

ile EVL akut varisiyel kanama i¢in ilk tercihtir (Burada
EVL-ES tercihi i¢in endoskopistin deneyimi de 6nem-
lidir). Ilk kanamanin kontrolii sonras: varislerin eradi-
kasyonu i¢in multiple seanslar gerekir.

Akut kanamada ilk band ligasyonu sonrasi donem
— Tekrar kanama i¢in ytiksek riskli hastalarda eger en-
gel bir durum yoksa 7-10 giin iginde tekrar seanslarina
baslanabilir. Ancak bu seanslarin ne zaman baslamasi
gerektigi konusu agik degildir ve klinik tecriibelere gore
yon verilebilir. 2 ayda bir EVL seanslar ile 2 haftada bir
EVL seanslarini kargilagtiran bir Japon ¢alismasinda
kanama kontrolii ve varislerin eradikasyonu agisindan
fark olmadig bildirilmistir (31). Ancak bunun ileri ¢a-
ligmalarla desteklenmesi gerekmektedir ve akla yatkin
goriinen hastanin risk durumuna gére davranilmasidir
ki bunu destekleyen durum rekiirren kanamalarin gogu-
nun genellikle ilk miidahele ile varislerin obliterasyonu
arasindaki zamanda olusmasidir. Ayni zamanda elektif
yapilan EVL acil yapilan EVLden anlamli olarak daha
basarili olmaktadir (32). Rekiirren kanama olmayip va-
risler tamamen oblitere edildikten 1-3 ay sonra kontrolii
ve sonrasinda 6-12 aylik aralar ile kontrolii uygun goriil-
mektedir (1,9). Sonug olarak EVL akut kanamada (Eger
optimal yapilabilirse) ES’ye tercih edilebilir goriilmekte-
dir. Yan etkilerinin daha az olmasinin yani sira, EVLnin
ES gore bir diger tstiinliigii, varis obliterasyonu igin
daha az sayida seans gerektirmesidir (3.7 vs 4.9). Onceki
varis kanamasi, 6zofajit, yiiksek trombosit indeks skoru
ve diigitk protrombin indeksi post EVL tilserlerlerinden
kanama i¢in bagimsiz risk faktorleridir (33).

ES: EVLnin giig oldugu durumlarda veya EVL son-
rasinda rebleeding 6nlenmesinde, kiigiilmiis varislerde
kullanilir. Polidokanol (Lauromakrogol) %1-3, absolut
alkol, sodium tetradecyl sulfate %3, sodium morrhuate,
ethanolamine oleate %5, fenol %3 kullanilabilir. Tercihen
varis icine (Intravarisiyal) veya paravarisiyal uygulanabi-
lir. En sik kullanilan sklerozan ajanlar polidokanol %1-3
veya ethanolamine oleate %5 (Avrupa-Asya), sodium

Resim 3. EVL uygulanis1(30)
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morrhuate veya sodium tetradecyl sulfate (USA)dur.
Hicbir ajanin standart dozu, birbirine tistiinliigii ve daha
basarili veya daha az tilserasyona neden olup olmadi-
g1 belirlenememistir (34). ES i¢in hangi sklerozan ajan
kullanilirsa kullanilsin akut varis kanamasindaki delil
seviyesi ES i¢in Grade Adir ve akut kanama hemostazi
%70-100, rekiirren kanama orani %9-39 olarak bildiril-
mistir. Paravarisiyal uygulamada daha fazla sklerozan
maddenin komsu submukozaya injeksiyonu gerekir ki,
agr1 ve diger yan etkiler daha fazla gozlenir. Intravarisi-
yal uygulamanin akut kanama kontroliinde paravarisiyal
uygulamaya gore ¢ok daha istiin oldugu bildirilmistir
(%91 vs %18.7) (35). Ozofagus varis skleroterapisinin
yerini giiniimiizde genis 6l¢iide bant ligasyonunun al-
masina ragmen aktif kanamaya bagli, kanama yerinin iyi
goriilemedigi durumlarda veya teknik olarak gii¢ oldugu
durumlarda ES halen olduk¢a faydali ve akut kanamada
hayat kurtarici bir segenektir. Intravarisiyel uygulamada
kanama bolgesinin 1 cm altina injekte edilerek baglanir.
Gastroozofagial bileskede izlenen tiim varislere 1-2 mL
injekte edilir. Proksimale dogru 2-5 cm aralarla bilegke-
nin 10 cm proksimaline kadar devam edilebilir (Tercihen
distal 5 cm’lik bolgeye). Varislerin say1 ve boyutuna gore
10-20 mL (Ethanol harig - en fazla 4 ml 6nerilir) her bir
seansta enjekte edilir (36). Paravarisiyel kullanim daha
yiiksek miktarda sklerozan komsu submukozaya enjekte
edilir. 23-25 gauge ve en fazla 5 mm ucu olan sklerote-
rapi igneleri tercih edilmelidir, ¢linkii igne daha uzun
oldugunda bakteriyemi ihtimali artmaktadir (37). ESnin
varis kanamalarinda kanama kontroliinii anlaml olarak
artirdigs, kanama sayist ve transfiizyon gereksinimini
anlamli sekilde azalttig1 bir¢ok calismada gosterilmistir.
Sklerozan madde veya isleme bagl olmak tizere %20-40
oraninda komplikasyon goriilebilir. Hastanin durumuna
ve endoskopistin tecriibesine gore degismekle birlikte
mortalite oran1 %1-2 civarindadir. Bir ¢alismada EUS
kullanilarak 6zofagus venlerine dogrudan skleroterapi
ile imit vaadedici sonuglar bildirilse de ¢aligmadaki has-
talar akut kanayan degil, orta-biiyiik varisi olan elektif
hastalardir (38).

Akut kanamada ilk ES sonras1 donem — Kan kay-
b1, pulmoner komplikasyonlar, ates ve 6zofagus perfo-
rasyonu bulgular1 yoniinden hasta takip edilir. Tedavi
gerektirecek diizeyde agr1 olabilir. Tam varis obliteras-
yonu saglanana kadar genellikle 3-6 seans gerekir (or-
talama 4.9). Seans araliklarinin 1-3 hafta olmas1 uygun
goriinmektedir. Daha sik intervaller daha az rekiirren
kanama fakat daha fazla iilserasyon ile iliskilidir. Basa-
ril1 bir ES genellikle doku nekrozundan kaynaklanan
yiizeyel varis {ilserasyonlari ile tanimlanir ki, bu iilse-
rasyonlar birinci giin %90, bir hafta sonra ise %70 civa-
rinda hastada goriiliir. EVL ile benzer sekilde, en fazla
tekrar kanama ilk kanamadan varisler tam olarak eradi-
ke edilene kadar ortaya ¢ikmakla beraber obliterasyon

sonrast donemde de % 20-50 tekrar kanama olusabil-
mektedir, dolayist ile survelyans ve gereginde tekrar ES
i¢in 6-12 ayda bir endoskopik takip yapilmalidir (39).

Endoskopik yontemlerin akut kanama kontro-
lindeki basar1 oranlar1 yapilan ¢alismalarda EVL i¢in
%71-100 iken ESde %77-92 olarak saptanmistir. ES
EVLye gore daha fazla lokal veya sistemik komplikas-
yonla iligkilidir (Gogiis agris, plevral efiizyon, disfaji ve
ates gibi). EVL ve/veya ES ile iliskili komplikasyonlar
Tablo 4’te belirtilmistir. Ayrica yonteme gore kompli-
kasyon oranlar1 yapilan calismalarda EVL igin %2-56
iken ESde %10-60 olarak saptanmistir. Komplikasyon
oraninin EVL de ESe gore daha az goriildiigii yapilan
caligmalarda gosterilmistir (40).

Kombinasyon tedavisi

Farmakolojik ve endoskopik tedavinin kombinasyo-
nu akut kanama kontroliinde en etkili yaklasimdir ve
ilk basamak tedavisidir (1,8,9,14). Ancak endoskopik
tedavi metodlarinin gerek akut kanamada gerekse varis
eradikasyonunda kombinasyonu bugiin i¢in kabul g6-
ren bir ilk basamak yaklasimi degildir. Bazi ¢aligmalar-
da, argon plazma koagiilasyonu ile EVLnin ya da EVL
ile skleroterapinin kombinasyonunun, komplikasyon
oranlarinda artis olmaksizin daha etkili varis eradikas-
yonu sagladigi (40) ve rekiirren varis kanama oranlarini
azalttig1 (41) bildirilmistir. Ancak bu yontemler heniiz
rutin klinik uygulamada yer bulamamis olup, yiiksek
maliyetleri ve siurl erisilebilirlikleri nedeniyle yay-
ginlagamamustir. Rutin kullanimda yer almayan bir di-
ger kombinasyon teknigi ise, mikrodalga koterizasyon
(termal tedavi yontemi) ile EVL sonrasinda uygulanan
varis eradikasyonudur (42).

Balon Tamponadi

Farmakolojik ve endoskopik tedaviye ragmen kont-
rol edilemeyen kanamalarda gecici olarak, diger teda-
vilere ulasmada koprii olarak maksimum 12-24 saat
kullanilabilir. En sik Sangstaken Blackmore tiipii kul-
lanilmaktadir. Uygulamadan 6nce mide bos olmalidur.
Hasta sol lateral pozisyonda olmalidir. Tiip burun ve
agizdan yutulduktan sonra énce mide balonu 100-300
ml hava ile sisirilerek hafifce ¢ekilir ve 0,5 kg agirlikla
traksiyona alinir. Sonra dzafagus balonu siirilir. Oza-
fagus balonundaki basing saatlik kontrol edilmelidir.
Son dénemde 6zel dizayn edilmis self expandible metal
stentlerin (SEMS) kurtarici tedavide balon tamponadi-
nin yerini alabilecegi bildirilmis olsa da ileri aragtirma
gerekmektedir (43).

TIPS

Farmakolojik ve endoskopik tedaviye ragmen kont-
rol edilemeyen kanamalarda hayat kurtaric1 olabilir ve
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karaciger transplantasyonu i¢in koprii olabilir. Ancak
deneyim gerektirir ve her merkezde ulasilabilir degildir
(1,8,9). Akut kanamada TIPS kombine farmakolojik ve
endoskopik tedaviye ragmen kontrol edilemeyen kana-
malarda uygulanir. Erken TIPS yerlestirimi (Kanama-
nin ilk 24 saati icinde) yiiksek riskli hastalara (HVPG>
20) diisiiniilebilir. TIPS (ilk 72 saat icerisinde) standart
tedavi basarisizliginda mortaliteyi oldukea azaltir. Fa-
kat olas1 bir karaciger transplantasyonu gereksinimin-
de operasyonda teknik giicliiklere neden olabilir (Has-
ta ve graft surveyini etkilemeden) Merkezin deneyimi
onemlidir. TIPS disfonksiyonu kapli stentler ile azalti-
labilir (44).

Cerrahi

Cerrahi santlar secilmis hastalarda oldukea etkindir,
sik tekrar eden ciddi kanamalar1 olanlarda gastrorenal
veya gastrocaval santlar uygulanabilir. Ozellikle yeterli
deneyim sahibi merkezlerde Child A hastalarda diisii-
niilebilir. Ancak ciddi mortaliteye sahiptir (%50). Cer-
rahi devaskiilarizasyon baska secenek kalmadiginda,
bir bagka yaklagimdr.

SEKONDER PROFLAKSIi; OZOFAGUS
VARISLERINDE REKURREN
KANAMANIN ONLENMESI

Varis kanamasi 6ykiisti olanlarda tekrar kanamanin
onlenmesi sekonder proflaksinin amacidir. Indeks ka-
nama sonrasi hastalarin yaklasik %70’inde (tedavisiz)
rekiirren varis kanamasi ortaya ¢ikmaktadir ve %33
mortalite ile sonu¢lanmaktadir (45). Rekiirren kanama,
indeks kanama kontrol altina alindiktan sonraki kana-
malardir. En yiiksek risk ise ilk 48-72 saat i¢indedir ve
biitiin erken rebleeding epizodlarinin %50’sinden fazla-
s1ilk 10 giinde ortaya ¢ikar (%50’si ilk 48 saatte) ve son-
rasinda giderek azalir. Cok erken kanama 48 saat-5 giin
icindeki, erken kanama 6-42 giin i¢indeki, geg rekiirren
kanama ise 6-10 hafta arasindaki kanamalardir (Tablo
1)(9). Aktif kanamanin durmasi sonrasindaki yaklasik
alt1 hafta rekiirren kanama i¢in ytiksek risk tasir. Erken
rebleeding icin risk faktorleri 60 {istii yas, bobrek yet-
mezligi, biiytik varisler, ilk kanamanin ciddi olmasidir
(Hgb <8 g/dL) ve bu donemdeki gidisat surveyi belirler
(44). Akut varis kanamasi yaklasik %15-20 30 giinliik
mortaliteyle iliskilidir (46). Child C grubuna giren si-
rozlu hastalarin %15-30’u varis kanamasini takiben alt1
hafta icerisinde kaybedilirler (47). Ek olarak baz1 veri-
ler non-selektif beta bloker alanlarin dahi rekiirren ka-
nama i¢in artmis risk icinde oldugunu gostermektedir
(48). Bununla birlikte baz1 calismalarda 6zellikle nado-
lol ve/veya ISMN ile sekonder proflakside iyi sonuglar

bildirmis, hentiz yayinlanmis bir ¢alismada ise karvedi-
lol, sekonder proflakside Nadolol+ISMN kombinasyo-
nu kadar etkin bulunmustur (49). Sekonder proflaksi
icin kilavuzlar tarafindan 6nerilen ve meta-analizler-
den tarafindan da desteklenen ilk secenek tedavisi EVL
+ Beta blokerlerdir. Tiim bu ¢aligmalardan bildirilen
rekiirren kanamay1 azaltmada en dstiinken, kapsamli
mortaliteye degistirmedigidir (Aslinda higbir yontem
degistirmemektedir) (50). Bir meta-analiz EVL+Beta
bloker + Isosorbid mononitrat seklindeki tedavinin en
iyi tedavi yontemi olabilecegini ileri siirmiistiir, ancak
12 randomize ¢alismay1 kapsayan bu meta-analizdeki 6
caligma (N=687) ilging olarak ISMN eklenmesinde fark
bulamamustir, dahasi1 kiitmiilatif olarak burada da mor-
taliteye etkisiz oldugu bildirilmistir. Beta blokerlere
(+EVL) ek olarak nitrat kullanilmasi rekiirren kanama
riskini azaltmamaktadir (51). Aslinda ESde plesaboya
gore rekiirren kanamayi azaltmaktadir ancak EVL daha
istlin ve yan etkisi daha azdir. EVL ile kii¢tltiilmiis ve
artik EVLye uygun olmayan varislere diigitk dozlarda
skleroterapi ile obliterasyon saglanabilir. EVL+ES kom-
binasyonu, tekli islem etkinliginde ancak daha fazla yan
etkiye sahip olmasindan dolay: 6nerilmez (52). Sekon-
der proflaksi de uygulanmasi gereken tedaviler ve iz-
lem akut kanama kisminda genis olarak bahsedilmistir,
yukarida ise algoritmik olarak verilmistir (Sekil 1). Bu
yontemler ile istenilen sonuca ulagilamayanlarda ise
TIPS, cerrahi yontemler veya karaciger transplantasyo-
nu disiintilmelidir (8, 9). Endoskopik yontemlere gore
1 yillik rekiirren kanama oranlar1 yapilan ¢alismalarda
EVL i¢in %6-42, ES i¢in %21-73 olarak bildirilmistir ve
rekiirren varis kanamasi icin risk faktorleri tabloda ve-
rilmistir (Tablo 5).

SONUC

Portal hipertansiyon nedenlerinden ¢ok sonuglar1
ile meydan okuyan bir tablodur ve varis kanamasi en
olimciil komplikasyonudur. Ozofagusta varis gelisimi-
ni onlemeye yonelik pre-primer proflaksi onerilmez-
ken, varis gelismislerde kanama primer profilaksisinde,
varisin durumuna, karaciger yetmezliginin evresine ve
hastanin toleransina gore B-bloker ve/veya EVL, akut
kanamada acil kombine tedavi (EVL+ vazoaktif ilaglar)
ve yogun bakim ile dikkatli izlem, sekonder profilak-
side ise varislerin tamamen obliterasyonu ile birlikte
HVPGnin 12 mmHgnin altina diistiriilmesi (NSBB)
giiniimiiziin kabul edilen esas yaklasimlaridir. Gele-
cekte, altta yatan hastaligin tedavisinde atilacak basarili
adimlar, portal basinci etkin diigiirebilecek, belki de tek
bir ila¢ bu mortal komplikasyon i¢in ¢ok daha iyimser
olmamizi saglayabilecektir.
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Tablo 5. Rekiirren varis kanamasi icin risk faktorleri* (9)

Erken rekiirren kanama - Yas>60

- Baglangi¢ kanamasinin siddeti (hipotansiyon, derin anemi)
- Bobrek yetmezligi

- lleri evie MELD > 18 & CPH skoru

- Assit

- Endoskopi sirasinda aktif kanama

- Kirmuzi igaretler

- Varis iizerinde trombosit pihtist

- Agresif volim replasmani

- Enfeksiyon

- Yiiksek HVPG (> 20 mmHg)

- Endoskopik tedavinin komplikasyonlari

- Bobrek yetmezligi
- Portal Ven Trombusi

Geg rekiirren kanama -
- Assit

- Hepatoma

- Aktif alkol kullanim
- Biyiik varis ¢ap1

Ileri evre MELD > 18 & CPH skoru
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Letter to Editor (Editore Mektup)

A Case of Iatrogenic Botulism with a Toxin of Unknown Formulation

Bilinmeyen Formiilasyonlu Toksinle Iyatrojenik Botulizm Vakasi

Fatih KOCTURK'

! Sutcu Imam University, Faculty of Medicine, Department of Neurology, Kahramanmaras, Turkiye

Ozet

Amag: Botulinum toksini estetik ve terapotik pek ¢ok alanda yaygin olarak kullanilan, genel olarak giivenli bir ajandir. Ancak 6nerilen dozlarin agilmasi
veya onaylanmamig/sahte iirtinlerin kullanilmasi iatrojenik botulizme yol agabilmektedir. Bu olguda estetik amacli botulinum toksini uygulamas sonrasi
geligen iatrojenik botulizm tablosu sunulmaktadir.

Olgu: Daha once alin ve aksilla bolgelerine botulinum toksini uygulanan, 10 giin sonra ise ayak tabanina hiperhidroz nedeniyle tekrar enjeksiyon yapilan
kadim hasta, son uygulamadan 5 giin sonra yaygin halsizlik, {ist ekstremite proksimal kaslarinda belirgin giigsiizliik, yutma giicliigii, solunum yavaslamasi
ve hafif pitoz yakinmalari ile bagvurdu. Norolojik muayenede bilinci agikti, kraniyal sinirler saglamdi; iist ekstremite proksimal kas giicii 4/5 idi. Solunum
fonksiyonu stabildi. Klinik izlemde hastanin yutma fonksiyonlari diizeldi, oral alim: saglandi ve destek tedavisi ile taburcu edildi. Olgunun klinik seyri,
botulinum toksininin sistemik yayilimi ile uyumlu degerlendirildi.

Sonug: Bu olgu, standardizasyonu bilinmeyen veya sahte botulinum toksini iiriinlerinin ciddi iatrojenik botulizm riskine yol agabilecegini gostermektedir.
Estetik uygulamalarda iiriin giivenilirliginin saglanmasi, doz ve uygulama protokollerine uyulmasi ve siipheli durumlarda erken tani-klinik yonetimin dnem
tasidig1 vurgulanmaktadir.

Anahtar Kelimeler: Iyatrojenik botulizm, Toksin, Botulinum toksin

Abstract

Objective: Botulinum toxin is widely used for therapeutic and cosmetic purposes and is generally considered safe. However, exceeding recommended doses
or using unapproved/counterfeit products may lead to iatrogenic botulism. This report presents a case of iatrogenic botulism following cosmetic botulinum
toxin injections.

Case: A female patient received botulinum toxin injections to the forehead and axillae, followed by plantar injections for hyperhidrosis Ten days later, Botox
was administered again to the soles of the feet for sweating. Five days after the last procedure, she developed progressive generalized weakness, marked
proximal upper-extremity weakness, slowed breathing, mild dysphagia, and ptosis. Neurological examination revealed normal consciousness, intact cranial
nerves, and 4/5 proximal upper-extremity strength. Respiratory function remained stable. During clinical follow-up, swallowing improved, oral intake was
achieved, and the patient was discharged with supportive treatment. The clinical picture was considered consistent with systemic spread of botulinum toxin.

Conclusion: This case highlights the potential for iatrogenic botulism associated with counterfeit or non-standardized botulinum toxin products. Ensuring
the authenticity of the toxin, adhering to recommended dosing protocols, and maintaining strict clinical oversight are essential for safe application. Early
recognition and appropriate management of suspected cases are critical to prevent severe complications.
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Dear Editor,

All serotypes block the release of the essential
neurotransmitter acetylcholine at the neuromuscular
junction, causing muscle paralysis. Weakness caused
by botulinum toxin A injection usually lasts for about
three months. Botulinum toxins play a very important
role, especially in the treatment of strabismus and focal
dystonia, hemifacial spasm, various spastic movement
disorders, headaches, hypersalivation, and hyperhi-
drosis. Cosmetological applications include a range of
treatments, from correcting lines, wrinkles, and creases
on the face, chin, neck, and chest area to dermatologi-
cal applications such as hyperhidrosis. Botulinum toxin
injections are generally well tolerated and have few side
effects (1).

We present a case of botulism that was affected by
Botox treatment of the forehead and axillae in an ex-
ternal clinic. Ten days later, Botox was administered
to the soles of the feet for sweating. According to her
statement, she received spinal anesthesia. 5 days after
the last Botox treatment, complaints of weakness in the
arms and general weakness occurred. About a week af-
ter the onset of these complaints, when the patient was
at home, her breathing slowed, she had weakness in the
proximal muscles, difficulty swallowing, and mild pto-
sis. The patient, whose complaints had increased over
the past 2 days, contacted our emergency department
with these complaints. She was taken to the hospital by
car. With these complaints, the patient was consulted
in the emergency room and admitted to the neurology
clinic for further examination and follow-up care.

First examination revealed; no chronic illness-
es were present in history. The patient was conscious,
oriented, and cooperative. Light reflex was bilaterally
positive. Cranial nerves were intact. Motor examina-
tion revealed that muscle strength in the proximal bi-
lateral upper extremities was 4/5, distal was 5/5, and
muscle strength in the lower extremities was bilateral
5/5. Deep tendon reflexes were normoactive; plantar
responses were bilateral flexor. Uvula was in the mid-
line, and there was no edema. The patient could swal-
low semi-solid liquid food.

The patient, who was admitted to the neurology
clinic with the preliminary diagnosis of iatrogenic bot-
ulism and whose vitals had stable vitals. Swallowing
functions improved, was fed orally, and monitored with
spontaneous respiration and planned to be discharged.
The patient, who had upper respiratory tract infection
symptoms, was discharged with Amoxicillin 1 g / 2x1,
mouthwash, and Mestinon 60mg 3x1 treatment. Infec-
tion, neurology outpatient clinic control was recom-
mended; in terms of acetylcholine receptor antibody

for underlying myasthenia gravis. And imaging will be
checked.

Participant was included in the study voluntarily by
obtaining their consent via a form.

Doctors who perform cosmetic procedures in their
clinics use different types of botulinum toxin. Some
doctors also stated; they perform sweating, masseter,
and upper face botox at the same time. They also often
attend conferences with courses and learn the maximum
doses for these different types. At an international con-
ference where botulism cases were discussed, the Min-
istry of Health’s regulation on the subject is shown on
screen, and the upper limits for each type of botulinum
toxin are discussed. In the presentation, the upper limit
for abobotulinum toxin was set at 2500 units of abob-
otulinum (Dysport) and 1000 units for onabotulinum
toxin (Allergan-Botox) in the regulation of the Social
Insurance Institution (2-5). In a publication where bot-
ulismus cases were collected, it was stated that the con-
sumption should not exceed 500 units in a month (6).

Based on the recommended doses in the FDA botu-
linum toxin A catalogs, in a review article covering the
studies on cases received abobotulinum toxin of un-
known formulation, 33 of the 63 individual cases in the
review had received doses that were on average 3.2 +
standard deviation (SD) 1.6 times higher than the rec-
ommended dose for the specific formulation of botuli-
num toxin A. For example, nine patients with the spe-
cific indication of spasticity all received onabotulinum
toxin A at a higher dose than the FDA-recommended
dose of 200 units (7,8). In the review, the symptoms
those included were generalized weakness in 67.2 % and
shortness of breath in 24.5 %. More than half of the cases
were treated conservatively (57.1%). In terms of degree
of impairment, 20.6% were minimally impaired, 60.3 %
had generalized muscle weakness, 7.9 % had respiratory
insufficiency requiring support, and 11.1 % had to be
admitted to the intensive care unit. The mean time from
injection to the onset of symptoms or signs of systemic
muscle weakness was 10.9 * 8.0 days, and the mean du-
ration of symptoms was 3.1 + 3.0 months (7).

In addition, the patients reported in the recent stud-
ies developed a syndrome similar to botulism after in-
tramuscular injections of therapeutic doses of onabot-
ulinum toxin derived from two different batches of the
drug. In the first patient, these symptoms occurred after
only one dose, while in the second patient, they occurred
after five years of regular treatment with the toxin. Clini-
cally detectable weakness was present in the extraocular,
bulbar, trunk, and limb muscles, and EMG changes were
recorded in all muscles tested. The muscle weakness and
EMG changes resolved a few weeks later (8,9).
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Given the otherwise excellent safety record of botu-
linum toxin products, an accidental overdose, possibly
due to an unauthorised product or a change in proce-
dure, would be a plausible explanation for the incident
described here. This case demonstrates a previously
unrecognised potential for large outbreaks of iatrogen-
ic botulism, and there are several lessons to be learned.
The systematic error that appears to have led to toxin
overdose and subsequent botulism in patients needs to
be elucidated so that it can be actively avoided in the
future. At the very least, in light of the WHO’s 2022
warning about a counterfeit product in Turkey (10).
The regulatory mechanisms designed to remove coun-
terfeit toxin products from the market may need to be

calling 114 in Tirkiye. There are only 3 provinces in
Turkey: Kayseri, Ankara, and Izmir. However, they are
sending the antitoxin by ambulance if you are admitted
to a hospital with an intensive care unit.

Conlflict of interest: The authors declare no conflict
of interest.

Informed consent: An informed consent form was
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