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Haseki Tip BUlteni, genel fip alanlarini ilgilendiren tom konulardaki yazilar yayinlar. Dergide orijinal
makalelerin disinda derleme yazilan, orijinal olgu sunumlari, editore mektuplar, ve kongre/toplanti
duyurulari da yayinlanir.

Dergide yayinlanacak yazilarin segimine temel teskil eden hakem heyeti, dergide belirtilen
danismanlar ve gerekirse yurt igi/disi otérler arasindan segilir.

Yazilarda Tork Dil Kurumunun Torkge S6zI0g0 ve Yazim Kilavuzu temel alinmalidir. Ingilizce yazilan
yazilar 6zellikle desteklenmektedir.

Editor veya yardimailar tarafindan, etik kurul onayr alinmasi zorunlulugu olan Klinik arastirmalarda
onay belgesi talep edilecektir. Yazilarin iceriginden ve kaynaklarn dogrulugundan yazarlar
sorumludur.

Yazarlar, génderdikleri calismanin baska bir dergide yayinlanmadigi ve/veya yayinlanmak Uzere
incelemede olmadigi konusunda garanti vermelidir. Daha 6nceki bilimsel toplantilarda 200
kelimeyi gecmeyen 6zet sunumlarinin yayinlari, durumu belirtilmek kosulu ile kabul edilebilir. Tom
oforler bilimsel katki ve sorumluluklarini bildiren formu doldurarak yayina katilmalidirlar.

Tom yazilar, editér ve ilgili editér yardimailari ile en az t¢ danisman hakem tarafindan incelenir.
Yazarlar, yayina kabul edilen yazilarda, metinde temel degisiklik yapmamak kaydi ile editor ve
yardimcilarinin dizeltme yapmalarini kabul etmis olmalidirlar.

Makalelerin formati ‘Uniform Requirements for Manuscripts Submitted to Biomedical Journals:
Writing and  Editing for Biomedical Publication’  (http://www.icmije.org) kurallarina  gére
duzenlenmelidir.

Anahtar kelimelerin Torkiye Bilim Terimleri (http://www.bilimterimleri.com'nden segilmelidir.

Dergi kaynaklarda kullanilirken Med Bull Haseki seklinde kisattilmalidir.

Haseki Tip Bulteni makale bagvuru Ucreti veya makale islem Ucreti uygulamamaktadir.

Genel Kurallar

Yazilar sadece online olarak kabul edilmektedir. Yazarlarin makale génderebilmesi icin web
sayfasina (hitp://hasekitip.dergisi.org) kayit olup sifre almalan gereklidir. Bu sistem on-line yazi
gonderilmesine ve degerlendirilmesine olanak fanimaktadir.

Bu sistem ile toplanan makaleler ICMJE-www.icmije.org, Index Medicus (Medline/PubMed) ve
Ulakbim-Tork Tip Dizini kurallarina uygun olarak sisteme alinmakta ve arsivienmektedir. Yayina
kabul edilmeyen yazilar, sanatsal resimler hari¢ geriye yollanmaz. Dergide yayinlanmak tzere
editére gonderilen yazilar A4 sayfasinin bir yizine 12 punto, cift aralikla, arial/times new roman
karakteri ve kenarlarda 2,5 cm bosluk birakilarak yazilmalidir. Kullanilan kisaltmalar yazi icerisinde
ilk gectikleri yerde, parantez icinde, agk olarak yazimal, 6zel kisaltmalar yapilmamalidir.
Yazi icindeki 1-10 arasi sayisal veriler yaziyla (Her iki tedavi grubunda, ikinci gon ), 10 ve Ustd
rakamla belirtilmelidir. Ancak, yaninda tanimlayici bir takisi olan 1-10 arasi sayilar rakamla (1 yil)
cUmle basindaki rakamlar da (Onbes yasinda bir kiz hasta) yaziyla yazimalidir. Yazinin tomunin
5000 kelimeden az olmasi gerekmekiedir. Ik sayfa hari¢ tom yazilarin sag Ust kdselerinde sayfa
numaralar bulunmalidir. Yazida, konunun anlasiimasinda gerekli olan sayida ve icerikte tablo ve
sekil bulunmalidir.

Baslik sayfasi, kaynaklar, sekiller ve tablolar ile ilgili kurallar bu dergide basilan tom yayin torleri
icin gegerlidir.

Hastalar mahremiyet hakkina sahiptirler. Belirleyici bilgiler, hasta isimleri ve fotograflar, bilimsel
olarak gerekli olmayan durumlarda ve hasta (ebeveyn veya koruyucu) tarafindan yayinlanmasina
yazih olarak bilgilendirilmis bir onay verilmedigi surece yayinlanmamalidir.

Bu amagla, bilgilendirilmis onay, hastanin yayinlanacak belirli bir taslagr gormesini gerexkfirir.
Eger gerekli degilse hastanin belirleyici detaylan yayinlanmayabilir. Tam bir gizliligi yakalamak
oldukga zordur ancak eger bir suphe varsa, bilgilendiriimis onay alinmalidir. Omegin, hasta
fotograflarinda géz bélgesini maskelemek, yetersiz bir gizlilik saglanmasidir.

Haseki Tip Bultenine yayinlanmak amaciyla génderilen ve etik kurul onayi alinmasi zorunlulugu
olan deneysel, Kiinik ve ilag arastirmalart icin uluslararasi anlasmalara ve 2013'de gozden
gegirilmis Helsinki Bildirisine uygun efik kurul onay raporu gereklidir (http://www.wma.net/
en/30publications/10policies/b3/). Deneysel hayvan calismalarinda ise “Guide for the care and
use of laboratory animals (https://oacu.oirnih.gov/regulations-standards) dogrultusunda hayvan
haklarini koruduklarini belirtmeli ve kurumlarindan efik kurul onay raporu almalidirlar. Efik kurul
onayl (onay numarasi ile birlikte) ve “bilgilendirilmis génulld olur formu” alindigi arastirmanin
“Yontemler” bélimunde belirtilmelidir. Yazarlar, makaleleriyle ilgili ¢ikar ¢atismasi ve maddi
destekleri bildirmelidirler.

Orijinal Makaleler

1) Bashk Sayfasi (Sayfa 1): Yazi basliginin, yazar(larin bilgilerinin, anahtar kelimelerin ve kisa
basliklarin yer aldigi ilk sayfadir.

Turkge yazilarda, yazinin Ingilizce basligi da mutlaka yer almalidir; yabanci dildeki yayinlarda ise
yazinin Torkge basligr da bulunmalidir. Tirkge ve Ingilizce anahtar sozckler ve kisa baslik da baslik
sayfasinda yer almalidr.

Yazarlann isimleri, hangi kurumda calistiklan ve agik adresleri belirfilmelidir. Yazismalarin
yapillacagr yazarn adresi de ayrica ack olarak belirtiimelidir. Yazarlarla iletisimde 6ncelikle
e-posfa adresi ve mobil telefon kullanilacagindan, yazismalarin yapilacagr yazara ait e-posta
adresi ve mobil telefon mutlaka belirtilmelidir. Buna ek olarak sabit telefon ve faks numaralar da
bildirilmelidir.

Calisma herhangi bir bilimsel toplanfida énceden bildirilen kosullarda teblig edilmis ya da 6zeti
yayinlanmis ise bu sayfada konu ile ilgili agiklama yapilmalidir.

Yine bu sayfada, dergiye gonderilen yazi ile ilgili herhangi bir kurulusun destegi saglanmissa
belirtilmelidir.

2) Ozet (Sayfa 2): ikinci sayfada yazinin Torkce ve ingilizce 6zetleri (her biri icin en fazla 200 sozcuk)
ile anahtar sézcukler belirtilmelidir.

Ozet Bolimi: Amag, Yontemler, Bulgular, Sonug seklinde alf basliklarla diizenlenir. Derleme, olgu
sunumu ve egifim yazilarinda 6zet b6lumu alt basliklara ayrilmaz. Bunlarda 6zet bolumu, 200
kelimeyi gegmeyecek sekilde amaglar, bulgular ve sonug cimlelerini icermelidir.

Ozet boluminde kaynaklar gésteriimemelidir. Ozet bsluminde kisaltmalardan  mimkin
oldugunca kaginimalidir. Yapilacak kisaltmalar metindekilerden bagimsiz olarak ele alinmalidir.
3) Metin (Ozetin uzunluguna gére Sayfa 3 veya 4’den baslayarak)

Genel Kurallar bslumine uyunuz.

Metinde Ana Basliklar Sunlardir: Giris, Yontemler, Bulgular, Tartisma, Calismanin Kisitliiklari ve
Sonug.

Giris bolum0 calismanin mantigi ve konunun gegmisi ile ilgili bilgiler icermelidir. Calismanin
sonuclarn giris bélimonde tartisimamalidir.

Yontem bolimd calismanin tekrar edilebilmesi icin yeterli ayrintilar icermelidir. Kullanilan istatistik
yontemler acik olarak belirtilmelidir.

Bulgular bolumu de calismanin tekrar edilebilmesine yetecek ayrintilan igermelidir.

Tartisma bolumunde, elde edilen bulgularin dogru ve ayrintili bir yorumu verilmelidir. Bu bolumde
kullanilacak literattrin, yazarlarin bulgulari ile direkt iliskili olmasina dikkat edilmelidir.
Calismanin Kisithliklan bolominde ¢alisma strecinde yapilamayanlar ile sinirlar ifade edilmelidir.
Sonu¢ boluminde calismadan elde edilen sonug, gelecek calismalara iliskin oneriler ile
vurgulanmalidir.

Tesekkir mumkin oldugunca kisa tutulmalidir. Calisma icin bir destek verilmisse bu bolumde s6z
edilmelidir. (Tesekkir yalnizca “Baslik Sayfasi” igerisinde gonderilmelidir)

Metinde fazla kisaltma kullanmaktan kaginimalidir. Tm kisalilacak terimler metinde ilk gegfigi
yerde parantez icinde belirtilmelidir. Ozette ve metinde yapilan kisaltmalar birbirinden bagimsiz
olarak ele alinmalidir. Ozet bélumunde kisaltmasi yapilan kelimeler, metinde ik gectigi yerde tekrar
uzun sekilleri ile yazilip kisatiimalidirlar.

4) Kaynaklar: Kaynaklarin gercekliginden yazarlar sorumludur.

Kaynaklar metinde gegis sirasina gére numaralandinimalidir. Kullanilan kaynaklar metinde
parantez iginde belirtilmelidir.

Kisisel gorusmeler, yayinlanmamis veriler ve hentz yayinlanmamis calismalar bu bélumde degil,
mefin icinde su sekilde verilmelidir: (isim(ler), yayinlanmamis veri, 19..).

Kaynaklar listesi makale metninin sonunda ayri bir sayfaya yazilmalidir. Altidan fazla yazann yer
aldigr kaynaklarda 3. isimden sonraki yazarlar icin “et al” ("ve ark’) kisaltmasi kullanilmalidir. Dergi
isimlerinin kisaltmalari Index Medicus'taki stile uygun olarak yapilir. Tum referanslar Vancouver
sistemine goére asagidaki sekilde yaziimalidir.

a) Standart Makale: Infiso D, Sanfilli V, Grasso MG, Rossi R, Caruso |. Rehabilitation of walking with
elecfromyographic biofeedback in foot-drop after stroke. Stroke 1994;25:1189-92.

b) Kitap: Getzen TE. Health economics: fundamentals of funds. New York: John Wiley & Sons; 1997.
) Kitap Bolumu: Porter RJ, Meldrum BS. Anfiepileptic drugs. In: Katzung BG, editor. Basic and
clinical pharmacology. 6th ed. Norwalk, CN: Appleton and Lange; 1995. p. 361-80.

Birden fazla editér varsa: editors.

d) Toplantida Sunulan Makale: Bengtsson S, Solheim BG. Enforcement of data protection,
privacy and security in medical informatics. In: Lun KC, Degoulet P Piemme TE, Reinhoff O, editors.
MEDINFO 92. Proceedings of the 7th World Congress on Medical Informatics; 1992 Sep 6-10;
Geneva, Switzerland. North-Holland; 1992. p. 1561-5.

e) Elektronik Formatta Makale: Morse SS. Factors in the emergence of infectious disease. Emerg
Infect Dis [serial online] 1995 1(1:24 screens]. Available from:s URL:http://www/cdc/gov/ncidoc/
EID/eid.htm. Accessed December 25,1999.

f) Tez: Kaplan SI. Post-hospital home health care: the elderly access and utilization (thesis). St. Louis
(MO): Washington Univ; 1995.

5) Tablolar-Grafikler-Sekiller-Resimler: Tom tablolar, grafikler veya sekiller ayri bir kagida
basimalidir. Her birine metinde gecis sirasina gére numara verilmeli ve kisa birer baslk
yazimalidir. Kullanilan kisaltmalar alt kisimda mutlaka agiklanmalidir. Ozellikle tablolar metni
aciklayici ve kolay anlasilir hale getirme amaci ile hazirlanmali ve metnin tekrar olmamalidir.
Baska bir yayindan alinfi yapilyorsa yazil baski izni birlikte yollanmalidir. Fotograflar parlak kagida
basimalidir. Cizimler profesyonellerce yapiimali ve gri renkler kullanimamalidir.

Ozel Bolimler

1) Derlemeler: Derginin ilgi alanina giren tom derlemeler editérlerce degerlendirilir; editérler
ayrica konusunda uzman ve deneyimli otoritelerden dergi icin derleme talebinde bulunabilir.

2) Olgu Sunumlan: Nadir gérulen ve dnemli klinik deneyimler sunulmalidir. Giris, olgu ve tartisma
bolomlerini igerir.

3) Editére Mektuplar: Bu dergide yayinlanmis makaleler hakkinda yapilan degerlendirme
yazilandir. Editér gonderilmis mektuplara yanit isteyebilir. Metnin bolumleri yoktur.

Yazisma

Tom yazismalar dergi edit6rldginin asagida bulunan posta veya e-posta adresine yapilabilir.
Haseki Tip Bulteni Editorligu

S.B. Haseki Egitim ve Arastirma Hastanesi Nefroloji Klinigi

Adnan Adivar Caddesi 34906 Haseki-Aksaray-Istanbul-Torkiye

Tel.: +90 212 529 44 00/1133

Faks: +90 212 530 84 23

internet Sayfast: www.hasekidergisi.com

E-posta: hasekidergisi@gmail.com




The Medical Bulletin of Haseki publishes papers on all aspects of general medicine. In addition to
original articles, review articles, original case reports, lefters fo the editor and announcements of
congress and meetings are also published. The scientific board guiding the selection of the papers to
be published in the journal consists of elected experts of the journal and if necessary, is selected from
national and international authorifies.

Turkish language Insfitution dictionary and orthography guide should be taken as a basis for the literary
language. Papers written in English language are particularly supported and encouraged.

Ethical committee approval may be requested by the Editor or Associate Editors for clinical research studies.
Authors are responsible for the contents of the manuscripts and for the accuracy of the references.

The authors should guarantee that the manuscripts have not been previously published and/or are
under consideration for publication elsewhere. Only those data presented at scientific meetings in
form of abstract which do not exceed 200 words may be accepted for consideration, however, the
date, name and place of the meeting in which the paper was presented should be stated. The signed
statement of scientific contributions and responsibilities of all authors, and statement on the absence of
conflict of interests are required. All manuscripts are reviewed by the editor, related associate edifor and
at least three experts/referees. The authors of the accepted for publication manuscripts should agree
that the editor and the associate editors can make corrections on condition that there are no changes in
the main text of the paper. Manuscript format should be in accordance with Uniform Requirements for
Manuscripts Submitted to Biomedical Journals: Writing and Editing for Biomedical Publication (available
at hitp://www.icmie.org/)

The Medical Bulletin of Haseki does not charge any article submission or processing charges.

The journal should be abbreviated as Med Bull Haseki when referenced.

General Guidelines

Manuscripts are accepted only online and can be submitted electronically through web site (http://
hasekitip.dergisi.org) after creafing an account. This system allows online submission and review.

The manuscripts gathered with this system are archived according to ICMJE-wwwi.icmje.org, Index
Medicus (Medline/PubMed) and Ulakbim-Turkish Medicine Index Rules. Rejected manuscripts, except
artworks are not refurned.

Articles sent to the editor for publication should be written single-sided on A4 pages, double-spaced
in 12-point, arial/fimes, new roman font and with 2.5 cm margins. Abbreviations must be explained
clearly in parentheses in their first instance within the text and custom abbreviations should not be used.
Numbers 110 10 should be given as text (In the fwo treatment groups the second day) and numbers 11 or
bigger given as numbers. However, numbers 1-10 with a descriptive suffix should be given with numbers
(1year) while numbers that start senfences (Fifteen-year-old female pafient) should be given as text.
The manuscript should not exceed 5000 words in fotal. All pages of the manuscript should be numbered
at the top right-hand comer, except for the fifle page. Papers should include the necessary number of
tables and figures in order to provide better understanding.

The rules for the fitle page, references, figures and tables are valid for all types of articles published in
this journal.

Patients have a right to privacy. When not essential, identifying information, patient names and
photographs should not be published, unless the written informed consent of the patient (parent or
guardian) has been given.

The patient should, therefore, be given a draft of the paper in order to obtain written informed consent.
When not necessary, any identifying details of the patient should not be published. Complete anonymity
is difficult to atfain, however, informed consent should be obtained if any doubt exists. For example,
masking the eye region of a patient's photograph provides incomplete anonymity.

For the experimental, clinical and drug studies having the obligation of being approved by ethical
committee and being sent in order to be published in The Medical Bullefin of Haseki, ethical committee
approval report being in accordance with the international agreements with Helsinki Declaration revised
2013 is required (http://www.wma.net/en/30publications/10policies/b3/). In experimental animal
studies, the authors should indicate that the procedures followed were in accordance with animal rights
(Guide for the care and use of laboratory animals. (https://oacu.oirnih.gov/regulations-standards) and
they should obtain animal ethics committee approval. The approval of the ethical committee including
approval number and the fact that the “informed consent” is given by the patients should be indicated
in the “Methods” section. Authors should declare the conflict of interest concerning their articles and the
financial supports.

Original Articles

1) Title Page (Page 1): This page should include the fitles of the manuscripts, information about the
author(s), key words and running fitles.

For papers n Turkish language, a fitle in English should be included. Similarly, articles in English should
include a fitle in Turkish. Key words in English and Turkish, and running fifles should also be included
in the fifle page.

The names, dffiliated institutions and full addresses of the authors should be given. The author fo whom
correspondence is to be addressed should be indicated separately. As e-mail addresses will be used
preferentially for communication, the e-mail address of the corresponding author should be sfated. In
addition, telephone and fax numbers must be notified.

Ifthe content of the paper has been presented before, and if the summary has been published, the time
and place of the conference should be denoted on this page.

If any grants or other financial support has been given by any institutions or firms for the study,
information must be provided by the authors.

2) Summary (Page 2): In the second page, summaries of the manuscripts (maximum 200 words for
each) and the key words in Turkish and English language should be given.

The Summary Should Consist of the Following Sub Sections: Aim, Methods, Results, Conclusion. Separate
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secfions are not used in the summaries of the review articles, case reports and educational articles. For
these articles, the summaries should not exceed 200 words and include the scope and aims of the
study, the salient findings and conclusions.

The references should not be cited in the summary secfion. As far as possible, use of abbreviations
are fo be avoided. Any abbreviafions used must be taken info considerafion independently of the
abbreviations used in the fext.

3) Text (From the Page 3 or 4, according to the length of the summaries)

Please follow the instructions in “general guidelines.”

The Main Headings of the Text Should be as Follows: Infroduction, Methods, Results, Discussion. Study
Limitations and Conclusion

The introduction should include the rationale for investigation and the background of the present study.
Results of the study should not be discussed in this part.

“Materials and methods” section should be presented in sufficient details to permit the repetition of the
work. The stafistical methods used should be clearly indicated.

Results should also be given in detail to allow the reproduction of the study.

The Discussion section should provide a correct and thorough interpretation of the results. The references
should be directly related to the findings of the authors.

Study Limitation should be defailed in the section.

Conclusion section should provide highlighted and inferpreted with the study’s new and important
findings.

Acknowledgements should be as brief as possible. Any support should be acknowledged in this
section. (Acknowledgements should be only send with the “Cover Page”)

The excessive use of abbreviations is to be avoided. All abbreviations should be defined when first
used by placing them in brackets after the full term. Abbreviations made in the abstract and in the fext
are faken into consideration separately. Abbreviations of the full terms stafed in the abstract must be
re-abbreviated affer the same full term in the text.

4) References: Accuracy of reference data is the author’s responsibility.

References should be numbered according to the consecutive citation in the text. References should be
indicated in brackets in the text.

Personal communications, unpublished data and submitted manuscripts must be cited, not in this
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Saglik Hizmetleri Sunumunda Inovasyon

Innovation in Health Care Delivery

Haluk Sengin

Bahcesehir Universitesi Sadlik Bilimleri Fak(iltesi, Saghk Yénetimi BSIimdi, Istanbul, Tirkiye
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Abstract

Bilgi cadinda yaraticilik ekonomisine gegisin simgesi haline gelen
inovasyon, yeni yaklasimlarin, teknolojilerin ve calisma sekillerinin
gelisim srecidir. Bilgiyi kullanilabilir hale dénusturen yaratici stireclerin
biitiiniidir. insani ve finansal kaynaklarimizi en verimli sekilde harekete
geciren, “donlstlren ve degistiren”, yasam bilimlerindeki devrimi
insanimizin ve insanligin refahi icin kullanan ve bilimin 6nciliiginde
ulusal ekonominin hizlandirici olan inovasyon ve destek sistemlerinin
kurulmasi, verimli bir sekilde ydrittlmesi icin gerekli alt yapinin ve
denetimlerin  saglanmasi, Ulkelere 6zgl ¢ézlmler iceren sektorel
stratejilerin belirlenmesi, alaninda uzun vadeli strddrlebilir, tutarli ve
ongordlebilir politikalarla ilerlenmesi kaydiyla anlamli olacakti. Son
yillarda teknolojide yasanan devrimsel gelismeler, teshis ve tedavi
hizmetlerinin sunum sekline ve kalitesine etkileriyle saglikta dnemli
déntstimlere sebep olmustur. inovatif uygulamalarin en biyiik kaynad
ve kullanicilarindan biri olan saglik hizmetlerindeki konsept degisikliginin
Turkiye'deki ve dinyadaki durumu ve inovasyonun saglik sektoriindeki
yeri ve Gnemi btlnsel bakis acisiyla sentezlenmistir.

Anahtar Sozciikler: inovasyon, saglik sistemi, arastirma-gelistirme

Innovation has become the symbol of transforming into creative
economy and is a process of development for new approaches,
technologies and working methods. It is a whole of processes that
makes information useable. The innovative capacity of the industry is
considered to be one of the most important elements determining
international competition. Developing innovation and support
systems, providing the infrastructure and inspections required for
running them effectively, forming industrial problem solving strategies
tailored for individual countries, progressing in accordance with long-
term, sustainable, consistent and predictable policies as a whole is the
only viable method to implement innovations, which utilize manpower
and economic resources, transform and change, use revolutions in
life sciences for the good of the public and human welfare and are
catalysts for national economy in the light of science. The revolutionary
developments in technology in the recent years have caused crucial
transformations in healthcare field through their improvements on
presentation formats and quality in diagnosis and treatment services.
The status of conceptual changes in healthcare industry, which is one
of the major sources and utilizers of innovative practices, the place and
importance of innovation in healthcare system in Turkey and in the
world are synthesized in a holistic approach.

Keywords: Innovation, healthcare system, research-development

Giris

Son yillarda teknolojide yasanan devrimsel gelismeler,
teshis ve tedavi hizmetlerinin  sunum sekline ve
kalitesine etkileriyle saglikta dnemli donlstmlere sebep
olmustur. inovatif uygulamalarin en biyiik kaynagi ve
kullanicilarindan biri olan saglik hizmetlerindeki konsept
degisikliginin  Glkemizdeki ve dlnyadaki durumu ve
inovasyonun saglik sektortindeki yeri ve énemi buttnsel
bakis acisiyla sentezlenmistir.

Bilgi caginda vyaraticllik ekonomisine gegisin simgesi
haline gelen inovasyon, yeni yaklasimlarin, teknolojinin
ve calisma sekillerinin gelisim strecidir. Yenilik iyi bir fikirle
baslamaktadir; ancak iyi bir fikirden daha fazlasi ile devam
etmektedir. inovasyon, iyiyi kullanilabilir hale dénistiren
yaratici strecin bUtlnidir. Tamamlanabilir, basarilabilir
ve gelecek vaat eden her sey saglgin gelistiriimesi,
hastaliklarin énlenmesi ve hasta bakim yonetimini daha
iyi hale getirmede bir ara¢ olabilmektedir. inovasyon,
bazen uzak hedeflere ulasmak icin yola ¢ikilan ve buyik
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basarilarla sonuglanan bir slrectir. Tarih boyunca bircok
klcuk baslangig, hasta sagligi, toplum ve saglik sisteminin
dlzeltilmesinde anlamli gelismeler yaratmistir. Hemsirelik
bakim hizmetleri boyutundan konuyu o&rneklendirirsek;
1860°da Nightingale'in oncl istatistiksel calismasi hasta
bakim alaninda énemli bir inovasyondur. Oliim oranlarinin
en sik olarak hastanede dogum yapan kadinlarda oldugunu
kanitlayan ve bakimin dnemini vurgulayan bu yenilikle,
dogum yapan kadinlarin hayatlar kurtariimistir. Kuzey
Afrika'da, hemsirelerin HIV/AIDS'li bireyleri desteklemek
icin cep telefonlar ile iletisim kurarak antiretroviral
tedaviye telefon gorismeleriyle hasta danismani olarak
katilmasi sonucunda hastalarin  distreslerinin - anlamli
derecede azaldigl belirlenmistir. Kanguru anne bakimi,
toplumsal olarak kabul edebilir; kolay, ekonomik ve givenl
bir yontemdir. Amerikali bir hemsire tarafindan gelistirilen
bu yeni fikrin Zimbabwe ve gelismekte olan Ulkelerde
neonatal mortaliteyi azalttigi gdzlenmistir.

inovasyon sézcligii Tirkcede “yenilik”, “yenileme/
yenilenme”, “yenilik¢i” gibi sézclklerle karsilanmaya
calisilsa da, anlami tek bir sézcikle ifade edilemeyecek
kadar genistir (1). Inovasyon siirec olarak, “bir fikri
pazarlanabilir bir Grin ya da hizmete, yeni ya da
gelistirilmis  bir imalat yahut dagitim yontemine, ya
da yeni bir toplumsal hizmete donustirmektir” (2).
GUnUmUzde rekabet Ustunlidginin 6nemli belirleyicisi
haline gelen inovasyon, bilgyi pazar degeri tasiyan
drlnlere donusturerek ekonomik ve toplumsal refahi
artirmaktadir. Saglik sektorl, teknolojik ve bilgi yogun
hem de yiksek inovatif potansiyelli sektdrlerin basinda
gelmektedir. Saglk sektorl icin yasamsal Oneme sahip
olan inovasyon, getirdigi yenilik ve ilerlemelerle toplumsal
refahin ve yasam kalitesinin temel belirleyicilerinden biri
haline gelmektedir. inovasyonun sagladigi yenilikci Griin
ve hizmetler, erken teshis ve tedavi imkanlarini artirarak
ileride karsilasilabilecek maliyetlerin  &niine gecilmesini
saglamaktadir. Bu sayede uzun dénemde saglik sisteminde
saglanan verimlilik artisiyla hasta yararina alternatif ¢c6zim
secenekleri olusturulabilmektedir. Ayrica saglikla ic ice
yatay-dikey baglantili bircok sektdre de pozitif digsalliklar
saglanabilmektedir. inovasyon sayesinde kaynaklarin
cok kisith oldugu saglk hizmetlerinde ileri teknolojilerin
kullanilarak ucuz ve erisilebilir ¢cézimler Uretilmesi esas
olmaktadir. Nufusun artmasi ve giderek vyaslanmasi
sonucunda hastalik yapisi ve buna bagli olarak saglik bakim
ihtiyaclari da degismektedir. Birlesmis Milletler tarafindan
yapilan ileriye yonelik hesaplamalara goére, buglin gelismis
Ulkelerin nifusunun beste biri 60 yas Uzerinde iken, bu
oranin 2050 yilinda Ggte bire ¢cikmasi ve her cocuk basina
iki yash disecegi 6ngorulmektedir. Yasl nifusun artmasi ve
yasam bicimlerindeki degisimler, kronik hastaliklarda ¢ok
hizli bir artisa neden olmaktadir. Bugln igin diinyada bir yil
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icerisinde gercgeklesen 6limlerin ylizde 59'undan, toplam
hastalik ydkindn ise ylzde 46'sindan kronik hastaliklar
sorumlu tutulmaktadir (3). Kisilerin gelir dlzeyi arttikca,
saglik hizmetlerinden beklentileri de farklilasmakta ve
talep yapisi degismektedir (4). Inovasyonun getirdigi
genetik tani ve tedavi yontemleri, lazer teknolojisi, kansiz
cerrahi ydntemler, tele tip, robotik tip alanindaki gelismeler
ile uzaktan izleme imkani saglayan bilisim teknolojileri ve
saglk altyapisinin yayginlasmasiyla hastanelerin yakinda
timdyle tele tip platformlarina doénlsecedi ve tim
saglik islemlerinin ve hizmetlerinin daha gelismis mobil
cihazlar araciligiyla sunulacagi, hastanede yatis oranlari
ve sirelerinin daha da azalacagi, evde bakim ve izlem
hizmetlerinin 6n plana ¢ikacagl disinitlmektedir. Saghk
yoneticilerinin, kuruluslari yonetmenin yani sira ve bundan
daha cok, teknoloji ydnetimi, evde bakim, uzaktan izlem ile
hasta ve yakinlarinin egitimiislerinin dizenlenmesine agirlik
vermeleri beklenmektedir (5). Bu gelismelerin paralelinde
doktorlarin uzmanlik alanlarinin, hemsirelerin ve diger
saglik personelinin goérev tanimlarinin degismesi, alanda
yeni yeni mesleklerin ortaya ¢ikmasi ongorilmektedir.

Saglik hizmetlerinde carpici  bir baska konsept
degisikligi de kisisellesen, kisinin kendi saghigi Uzerinde
sorumluluk aldigi, tlketici odakli hastane ve doktor
Uzerinden asiri yUkli saglk hizmeti almaya yonelik,
koruyucu saglk uygulamalarini destekleyen bilisim ve
iletisim teknolojilerinin yogun kullanildigi ve inovasyonun
saghgin her detayinda blytk 6nem kazandigi bir hizmet
anlayisinda yasanmaktadir (6).

Uluslararasi calismalar saglk harcamalarindaki artisin,
ekonomik blylimeden %50 daha fazla gerceklesme
egiliminde oldugunu géstermektedir. Avrupa Birligi-15 (AB)
Ulkelerinde %9 civarinda olan saglik harcamalarinin Gayri
Safi Yurt ici Hasila (GSYiH) icerisindeki payinin, 2020 yilinda
%16'ya cikacagi tahmin edilmektedir (Avrupa Komisyonu
isletme ve Sanayi Genel Midiirliigii, 2004). Tirkiye'de ise
2007'de %6 diizeyinde olan saglik harcamalarinin GSYiH
icindeki paymin, 2033 yilina kadar %9,7’ye ulasacadi
ongorilmektedir (2).

Turkiye'nin  énlinde saglik sektdrliinde yaratacadi
yenilikci Grin ve hizmetlere iliskin dnemli firsatlar mevcuttur.
Tirkiye'nin dogu ile bati arasinda kopri konumunda
olmasi bir taraftan saglik turizmi acisindan 6nemli
firsatlar saglarken bir taraftan da ontne iki farkli pazar
dinamiginin yaratmis oldugu ozel firsatlari sunmaktadir.
Batida gittikge yaslanan, kalite ve verimlilik konusunda
ylksek standartlar olan oldukga rekabetci zor bir pazar
ile glney ve doguda geng nifusu yogun, hizla gelisen
bir orta sinifa sahip ancak teknolojik imkanlari ve hizmet
kalitesi henliz gelismemis yine zor ve rekabetci bir baska
pazar, Turkiye icin ilging ancak hizli ve etkin tepki vermeyi
gerektiren Urln ve hizmet kombinasyonlarina dair firsatlari
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da beraberinde getirmektedir (7). Ayrica ntfus blyuklugu
ve saglik sigortasi kapsaminin yayginlastirimasiyla artan
saglik hizmeti talebinin yaninda, cografi acidan dinya
pazarlarina yakinliginin da yaratacagi 6nemli bir avantaja
sahiptir.

Turkiye, saglik turizmi icin 6ncelik verilmesi gereken
bir cazibe merkezidir. Saglk turizminin desteklenmesiyle,
saglik hizmetleri sunumunda ve finansmaninda yenilikgi
uygulamalarin = hizlanmasi  kaginilmaz  gorilmektedir
(yenilik¢i tedavilerin, ilag ve cihazlarin Tirkiye'de kullaniliyor
olmasi, elektronik saglik kayitlarinin transfer edilebilmesi,
Avrupa saglik sigorta sistemleriyle uyumlu calisabilen
sistemler, vs.) (8).

inovasyonun desteklenmesi hem toplumun
saglk duzeylerinde iyilestirmelere  hem de saglk
sektori ekonomisine katkilar saglar. Ancak inovasyon
kendiliginden gelisen bir stre¢ degildir. Saglik sektorinde
inovasyonun belirleyicilerini harekete gegirerek toplumun
saglik dizeyinin yukseltilmesi tim hikimetlerin 6ncelikli
hedeflerinden birini olusturur (8,9). Birlikte ydratilmesi
gereken karmasik islevler nedeniyle, hikimetlerin saglik
sektortne iliskinin inovatif srecleri desteklemesi de ancak
stratejik dlizeyde politika belirleme ve planlama sirrecleriyle
kapsamli ve buttinlesik bir yaklasim gerektirir.

Yenilik¢i uygulamalara zemin hazirlayan 6nemli bir
husus da, acik ve katiima kurum kdltiraddr. Yenilikgi
girisimleri tesvik eden, odullendiren ve iyi uygulamalari
yaymayl hedefleyen kurum kultdrinin olusturulmasi
gerekmektedir. Ayrica fikri mulkiyet haklarinin hem
mevzuatta hem de pratikte uluslararasi dlzeyde
korunmasi, uluslararasi standartlarda bir patent sisteminin
olusturulmasi ve patent haklarinin korunmasi énemli
konulardan bir digeridir.

inovasyon  Uriin  vyenilikleri,  sirec  yenilikleri,
pazarlama yenilikleri ve organizasyonel yenilikler seklinde
gerceklesebilir. Uriin yeniligi, yeni triin ve gelistirilmis Griin
yeniligi; strec yeniligi ise yeni Uretim sureci, iyilestiriimis
Uretim sureci, yeni dagrtim slreci ve iyilestirilmis dagrtim
siireci olarak ortaya cikabilmektedir. Uriin yeniligi ile stireg
yeniligi arasindaki ayrim belirgin olmayabilirken, bir Grtin
yeniligi tamamlayici stre¢ yeniligini gerektirebilmektedir.
Organizasyonel vyenilikler de yeni ve iyilestirilmis
organizasyonlar olarak ortaya ¢ikabilmektedir (8).

Teknolojik inovasyon, Universite, kamu ve 6zel sektdriin
bulusma noktasi kabul edilen tekno-kentler, bilim parklari
ve sanayi kiUmelenmelerindeki arastirma-gelistirme (AR-
GE) faaliyetlerinin sagladigi sinerjiyle ivme kazanmaktadir.
Universiteler, kamu ve dzel sektér arasinda karsilikli saygiya
dayali kesintisiz iletisim kultlrd, gelisen inovasyon sistemi
icin iyi bir temel olusturmaktadir. Bir sektdrlin inovasyon
kapasitesi, uluslararasi rekabet gictni belirleyici en
onemli faktorlerden sayilmaktadir. Saglik ekonomisinde
strdurUlebilir buydmeyi saglayan kilit olgulardan birisi
yenilik yetenedi gelistirme kapasitesidir.
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inovasyon yaraticilik ve bilgi birikiminin biitinlesmesiyle
gerceklesmektedir. Bu da, ancak egitimli ve parlak beyinler
isbirligiyle gerceklestiriimektedir. Bu alanda cabalarin
bosa gitmemesi icin yeterli insan kaynagi ve entelektlel
aktivasyona ihtiyac  bulunmaktadir. insan  kaynag
yetistirmek icin yaraticilia yol verecek egitimin erken yasta
baslamasi gerekmektedir. Ogrendiklerini sorgulayan, tesvik
eden ve farkli branslari rahatlikla kesfedip secmeye olanak
taniyan egitim sistemi, uzun vadede yaygin inovasyon icin
sart gorllmektedir. Ayrica yaratici beyinlerin yurtdisina
go¢ etmesine engel olarak onlardan maksimum dlzeyde
faydalanabilme hususunda gerekli ortamin saglanmasi
oncelikli olmalidir. Beyin gdg¢linin, mali tesvikler ve
entelektlel tatmin saglayacak rekabetci calisma ortamiyla
Tirkiye'ye cekilmesi gerekmektedir (10).

inovasyon ekonomik ve toplumsal getirileri olan bir
sanayi projesidir. Gelecek vaat eden bir inovasyon Urind,
gelismis bir market stratejisi, pazarlama, is gelistirme,
finansman yonetimi gibi zor, karmasik ve uzun soluklu bir
siirecin sonunda olusmaktadir. inovasyon faaliyetlerinin,
hasta ve kullanici odakli ve taleplere gére yasam kalitesi
ve saghgi iyilestirme temel hedefine gdre tasarlanmasi
gerekmektedir (11).

Tedavi ve bakim hizmetlerinin  hastanelerden
evlere dogru akisl, bilgisayar destekli operasyonlar ve
uygulamalardaki artisa paralel olarak, saglk hizmetlerinin
her asamasinda tibbi cihazlarin  kullanim  oraninin
ve cesitlerinin gittikce daha blylk 6lclide artacad
ongorilmektedir.  Yeni drlnlerin yasam ddéngusinin
ortalama 18 ay oldugu sektdrde, arastirma ve gelistirme
faaliyetleri blylk &énem arz etmektedir. Bilgisayarli
tomografi, manyetik rezonans gorintileme, robotik
cerrahi gibi tibbi cihazlar icin teknolojik gelismeler tibbi
etkinlik agisindan bakimin kalitesini, hasta memnuniyeti ve
operasyonel etkililigi arttirmaktadir (12). Tdrkiye'de tibbi
cihaz kullanimi 2010 yil sonu itibari ile 1,9 milyar dolar
tutarinda bir pazar buytkliglne ulasmistir. Oysa tibbi cihaz
Uretimi TUrkiye'de oldukca sinirli durumdadir. Pazarda yer
alan tibbi cihazlarin tutar olarak %85'e yakin boliminin
ithal edildigi gortlmektedir (6).

ilag gelistirme pahali ve riskli bir strectir. ilac firmalari,
inovasyon maliyetlerini azaltmak ve daha hizli olmasi
nedeniyle Ar-Ge calismalarinda ortak girisim, birliktelik
ve dis kaynak gibi farkl stratejileri uygulamaktadirlar.
Arastirma maliyetleri, pre-klinik molekill basina yaklasik
olarak ortalama 50 milyon dolar civarindadir (13).

llacta inovasyon Uriin alanlari; biyolojik ilaclar, asilar
ve in-witro tanilardir. Arastirma ve gelistirme icin esas
hedefler kanserler, bulasici hastaliklar, oto-immdin hastalik
durumlari, HIV/AIDS ve etkili tedavisi bulunmayan diger
hastaliklar icin tedavilerdir. Biyo-teknolojiyle gelistirilmis
ilaclar 2010'da 67 milyar dolar degerine ulasmis ve bugin
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klinik test stireclerinin veya Gida ve ilag Kurumun'dan onay
bekleyen yeni ilaclarin dortte birini olusturarak eczacilik
sektordnun blylyen bir bileseni olmuslardir (14).

Turkiye de Bilim Teknoloji Yiksek Kurulu'nun 2013/106
no’lu “Saglik Alaninin Oncelikli Alan Olmasi” karari ile saglk
sektorini Oncelikli alan olarak kabul etmistir. Saglikta dncelikli
alanlar ise; biyo-malzemeler, aslilar, ilaglar, biyo-medikal
ekipmanlar ve tibbi tani kitleridir. Bilim Sanayi ve Teknoloji
Bakanligi verilerine gére Ulkemizde AR-GE harcamalarinin
GSYiH'ye orani 2004 yilinda %0,52 iken 2013'te %0,95e,
2014 yiinda %1,01"e yikselmistir (Sekil 1).

Stratejik planda ise Ar-Ge harcamalarinin payinin 2018
itibariyle %1,8'e ¢kmasi hedeflenmistir (15). Kisi basina Ar-
Ge harcamalari 2004 yilinda 53 dolar iken, 2013 yilinda 174
dolar, 2014 yilinda ise 189 dolara yukselmistir (Sekil 2).

2007-2013 yillar arasinda hazirlanan  projelerin
sektorlere gbre dadiiminda 62 medikal, 20 ilag ve
kozmetik, Ug¢ biyo-teknoloji projesi verilmistir (9). Teknoloji
gelistirme bolgelerindeki firmalarin sektérel dagilimi %3
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Sekil 1. Arastirma-gelistirme harcamalarinin Gayri Safi Yurt ici

Haslla orani (Tirkiye istatistik Kurumu, 2014)
GSYH: Gayri Safi Yurt ici Haslla, Ar-Ge: Arastirma-gelistirme

Tablo 1. inovasyon performansina gére Tiirkiye’nin konumu
(Ekonomist istihbarat Birimi, Nisan, 2009)

Milyon kisi inovasyon 82 iilke

basina diisen | performansi arasinda

patent sayisi endeksi siralama
Trkiye 0,554 5,42 52
Diinya ortalamasi 6,28

Economist Intelligence Unit, A New Reality of the World’s Most Innovative
Countries, April, 2009

medikal bio-medikal, %2 tip, %57 bilgi teknolojileri olarak
yer almistir (16).

Turkiye'de, 2012 yilinin ilk yarnisinda genel istihdamin
%5,6's1saglik alaninda konumlanmistir. Tlrkiye, 2006-2007
yillarinda “Kuresel Rekabetcilik Endeksi” siralamasinda 125
Ulke arasinda 58. siradayken; 2013-2014 araliginda ise,
148 Ulke icinde 44. siraya yUkselmistir. Ayni dénemlerde
alt endekslerde; “is glict piyasasi etkinligi” siralamasinda
114. siradan 130. siraya; “teknolojik hazirlikta” ise 50.
siradan 58. siraya gerilemesi dikkat cekmektedir. Avrupa
Komisyonu tarafindan yayimlanan 2013 Yenilikgilik Birligi
Skor Tablosu'na goére de; Turkiye yenilikcilik performansi
agisindan AB ortalamasinin altinda ve iddiasi olmayan
Ulkeler arasinda yer almaktadir.

Ekonomist Istihbarat Birimi‘'nin (EiB) 2009 yilinda en
yenilikci ekonomileri siraladigi calismasinda toplam 82
Ulke inceleme altina alinmistir (EiB, 2009). Siralamada
kullanilan metodolojiye gore Turkiye'nin konumu asagidaki
tablolarda ortaya konmaktadir (Tablo 1, 2) (17).

Sonug

Tarkiye'nin yuksek teknolojik icerikli saglik sektériinde
ileri Ulkelerle arasindaki acigi kapatmasi teknolojiyi sadece
kullanmak yerine onu yaratacak yetenegi gelistirmesi
ve surekli yenilemeyi basarabilmesiyle mimkin olabilir.
Oysa sanayi-Universite-kamu isbirligi istenilen dizeyde

gerceklesemediginden,  teknolojiyi  Uretmek  yerine
2001 1189
- e 174 O
i by J —
@ 160 15‘”/.,.
3 134] _0®
% 1404 @ o
5 1207 o0l .msl/o/
£ 100 om0
§ ]
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Sekil 2. Kisi basina arastirma-gelistirme harcamasi (Ttirkiye ista-
tistik Kurumu, 2014)

*Tirkiye Istatistik Kurumu tarafindan yayimlanan “Ekonomik
Kalkinma ve isbirligi Orgiti Glkelerine yénelik karsilastirmalar
cercevesinde, Tirkiye'de satin alma glcl paritesi gdstergeleri”
(Amerika Birlesik Devletleri Dolari=1,00) kullanilmistir

Ar-Ge: Arastirma-gelistirme, SAGP: Satin alma guicl paritesi

Tablo 2. inovasyonu olanakh kilan kosullar (Ekonomist istihbarat Birimi, Nisan, 2009)

Dogrudan girdi | 82 iilke arasinda | inovasyon cevresi | 82 iilke arasinda Toplam inovasyonu olanakli| 82 iilke arasinda
endeksi siralama endeksi siralama kilan kosullar endeksi siralama

Tarkiye 4,75 56 5,26 60 4,88 59

Diinya ortalamasi 6,31 6,00 6,31

Economist Intelligence Unit, A New Reality of the World's Most Innovative Countries, April, 2009

197



Haluk Seng(in, inovasyon

transfer etme egilimi mevcuttur. Ulkemizde bu konuda iyi
niyetli girisimlerin sayisi son vyillarda artsa da sistemli bir
isbirligi mekanizmasinin islerliginden s6z etmek guctir.
inovatif cabalarin ulusal nitelikte btiinlesik bir stratejiyle
hayata gecirilmesi, kisa, orta ve uzun vadede hangi alt
sektorler ve de@er zinciri asamalarina odaklaniimasi
gerektiginin analizler sonucu ortaya konmasi, saglikta
kiresel bir oyuncu olabilecedi nis alanlarin yaratiimasi
uluslararasi aktorlerle ishirligi ve arastirma ¢iktilarinin
ticarilesmesinin desteklenmesi saglik sektorinin rekabet
glicli ve kapasitesini hizla artiracaktir. insani ve finansal
kaynaklarimizi en verimli sekilde harekete geciren,
donustiren ve degistiren, yasam bilimlerindeki devrimi
insanimizin ve insanhigin refahi icin kullanan ve bilimin
Onculuginde ulusal ekonominin hizlandiricisi inovasyon
ve destek sistemlerinin kurulmasi, verimli bir sekilde
ylUrGttlmesi icin gerekli alt yapmin ve denetimlerin
saglanmasi, Ulkemize &6zgu ¢ézlmler iceren sektorel
stratejilerin belirlenmesi, alaninda uzun vadeli strdirilebilir,
tutarll ve dngorilebilir politikalarla ilerlenmesi kaydiyla
anlamli olacaktir. Ancak bu sayede bircok alanda inovatif
dlstinceyi besleyen bir ekosistem diizenegi olusturularak,
Ulkemize evrensel dizeyde degerler kazandirabilecek
inovasyon Usleri ve bir inovasyon ishirligi baglantisi
yaratmakla mimkin olabilecektir.
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Abstract

0z

Aim: This biomedical study tested the effect of erythropoietin (Epo)
in rat model, especially in a hypoxia-reoxygenation one. The trend of
this factor was evaluated hematologically using serum mean platelets
volume (MPV) values.

Methods: Forty rats with a mean mass 247.7 g were used. MPV
values were evaluated at 60 min (for groups A and C) and at 120
min (for groups B and D) of reoxygenation. Epo was provided only in
groups C and D.

Results: Epo administration non-=ignificantly lowered the MPV levels
by 0.12% +2.13% (p=0.9513). Reoxygenation time non-significantly
augmented the MPV levels by 1.37%+2.11% (p=0.4873). However,
Epo administration together with reoxygenation time non-significantly
reduced the MPV levels by 0.27%+0.92% (p=0.7585).

Conclusion: Epo administration had a non-significant short-time
decline effect on MPV levels.

Keywords: Hypoxia, erythropoietin, reoxygenation, mean platelets
volume

Giris: Bu deneysel calismada, eritropoietinin (Epo) etkisi fare modelinde,
oOzellikle bir hipoksi-reoksijenasyon protokolli dahilinde incelendi. Bu
molekdliin etkisi, kan ortalama trombosit dlizeyleri (MPV) kullanilarak
hematolojik olarak incelendi.

Yontemler: Ortalama 247,7 gr agiriga sahip 40 adet fare calismada
kullanildi. MPV duizeyleri 60 dakikalik (A ve C gruplari) ve 120 dakikalik
(B ve D gruplar) reoksijenasyonlarla élclldi. Sadece C ve D gruplarina
Epo verildi.

Bulgular: Epo uygulanmasi MPV duzeylerini kayda deger olmayan bir
sekilde %0,12+%2,13 (p=0,9513) oraninda yUkseltirken reoksijenasyon
suresi MPV dizeylerini kayda deger olmayan bir sekilde %1,37+%2,11
(p=0,4873) arttirdi. Ancak, Epo verilmesi ile reoksijenasyon suresi bir
araya geldiginde MPV degerlerini %0,27+%0,92 (p=0,7585) oraninda
dusurerek ortak bir etki yaratti.

Sonug: Epo uygulamasinin MPV dUzeyleri Uzerinde kayda deger
olmayan bir kisa vadeli azalma etkisi oldugu gérdldu.

Anahtar Soézciikler: Hipoksi, eritropoietin, reoksijenasyon, ortalama
trombosit hacmi
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Introduction

Erythropoietin (Epo) is probably the most well-studied
growth factor. Epo is included in over 29.025 known
biomedical studies at present. At least 8.77% of these
experiments concern tissue hypoxia-reoxygenation (HR)
models. In addition, a noteworthy progress has been
achieved regarding the Epo usage in transient or permanent
HR injury repair including adjacent tissues, organs and
certainly the patients’ health. However, basic questions
regarding dosage, administration timing and action velocity
have not been answered yet. The knowledge must be
promoted away from the original action of Epo in stem
blood cells reproduction. However, specific HR matters have
not been completely studied. A numeric evaluation of the
Epo influence is provided by a meta-analysis of 32 published
serum variables, based on the same experiment, for the
same endpoints (Table 1). Mean platelet volume (MPV) is a
variable produced by machine-calculated measurements. It
reflects the average size of platelets found in blood and is
typically included in complete blood count tests. When the
body produces increased numbers of platelets, the average
platelet size is larger. MPV test results can infers about
platelet production in bone marrow or platelet destruction
problems. The MPV variable is higher upon platelets
destruction. This happens in Bernard-Soulier syndrome,
myeloproliferative diseases, immune thrombocytopenic
purpura and inflammatory bowel disease (1). It may also
implicate the recovery from transient hypoplasia and pre-
eclampsia (2). Impaired stem production as in aplastic
anemia may correlate with abnormally low MPV values as
in thrombocytopenia. Low MPV values can correlate with
abnormally small platelet size, sometimes a symptom of a
genetic spectrum referred to as Wiskott-Aldrich syndrome
(3). The typical range of 9.7-12.8 femtolitre (fL) platelet
volumes equals to spheres 2.65 to 2.9 um in diameter. The
normal range is 7.5-11.5 fL (4). The aim of this experiment
was to estimate the effect of Epo on a rat model, especially
in a HR protocol. The effects of that factor were studied by
measuring blood MPV values.

Methods

Animal Preparation

A Prefectural vet in East Attiki provided the experiment
3693/12-11-2010 and 14/10-1-2012 licenses. ELPEN
Pharmaceuticals Co. Inc. S.A. in Pikermi, Attiki, granted
all substances, equipment and required consumables.
Appropriate humanistic animal care was adopted for
female albino Wistar rats. One week pre-experimental
normal housing in laboratory included ad libitum diet.
Prenarcosis electrocardiogram, acidometry and oxygen
supply preceded nonstop intra-experimental general
anesthesia (5-12), post-experimental euthanasia did
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not permit preservation of the rodents. 40 rodents
were randomly delivered to four equal experimental
groups. All the 40 rats had the preceded hypoxia stage
of 45 min induced by laparotomic forceps clamping the
inferior aorta over the renal arteries. Afterwards, the
clamp removal restored the inferior aorta patency and
reoxygenation. Reoxygenation of 60 min was followed in
group A. Reoxygenation of 120 min was followed in group
B. Reoxygenation of 60 min and intravenous (iv) Epo
administration was followed in group C. Reoxygenation of
120 min and iv Epo administration were followed in group
D. The Epo dosage was 10 mg/kg body mass per animal.
Epo was administered at the time of reoxygenation
through catheterized inferior vena cava. MPV evaluations
were performed at 60 min of reoxygenation for A and
C groups and at 120 min of reoxygenation for B and D
groups. The mean mass of the 40 female Wistar albino rats
was 247.7 g [standard deviation (SD): 34.99172 g; range:
165 g-320 g]. Rats’ mass could be probably a confusing
factor, e.g. the more thin rats to have lower MPV levels.
That assumption was also tested.

Model of Hypoxia-reoxygenation Injury

Control Groups

Twenty control rats with a mean mass of 252.5 g [SD:
39.31988 g] experienced 45 min hypoxia followed by
reoxygenation.

Group A: Reoxygenation lasted 60 min with a mean
mass of 243 g [SD: 45.77724 g] and mean MPV level of
6.15 fL [SD: 0.347211 fL] (control rats n=10 ) (Table 2).

Group B: Reoxygenation lasted 120 min with a mean
mass of 262 g [SD: 31.10913 g] and mean MPV level of
6.51 fL [SD: 0.4433459 fL] (control rats n=10) (Table 2).

Erythropoietin group

Twenty Epo rats with a mean mass of 242.9 g [SD:
30.3105 g] experienced 45 min hypoxia followed by
reoxygenation along with 10 mg iv Epo/kg body weight.

Group C: Reoxygenation lasted 60 min with a mean
mass of 242.8 g [SD: 29.33636 g] and mean MPV level of
6.39 fL [SD: 0.6756889 fL] (Epo rats n=10) (Table 2).

Group D: Reoxygenation lasted 120 min with a mean
mass of 243 g [SD: 32.84644 g] and mean MPV level of
6.25 fL[SD: 0.5502525 fL] (Epo rats n=10) (Table 2).

Statistical Analysis

Each group was compared with each one from three
other groups for mass and MPV values applying successive
statistical standard t-tests (Table 3). If any possible
significant difference among MPV values was appeared,
further investigation would be made for any respective
possible significant difference in mass (Table 3). Then,
the generalized linear models (GLM) were applied. They
included MPV values as a dependant variable. The three
independent variables were the Epo or no administration,
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the reoxygenation time and their interaction. Inserting the
rats’ mass as forth independent variable in GLM, a non
significant correlation was turned on with MPV values
(p=0.3951), so as to further investigation was interrupted.
The statistical analysis was made by Stata 6.0 statistical
software [Stata 6.0, StataCorp LP Texas, USA].

Results

Epo administration non-significantly reduced the
MPV values by 0.01 fL (-0.3454506 fL, -0.3254508 fL)
(p=0.9522). This finding was the same with the standard
t-test (p=0.9505). Reoxygenation time non-significantly
augmented the MPV values by 0.11 fL, [-0.223516

Table 1. The erythropoietin influence (x standard deviation) on the levels of some seric (5) variables concerning reperfusion time
Variable 1h rep p 1.5h rep p 2h rep p Interaction of p

Epo and rep
White BCC +24.01%+13.38% | 0.1012 | +22.09%=9.11% 0.0163 | +20.17%%12.94% | 0.0902 | +14.63%*5.40% | 0.0080
Red BCC +1.45%+3.31% 0.6589 | +0.37%*3.02% 0.9048 | -0.70%+4.68% 0.8844 | +0.81%+*1.79% 0.6446
Hematocrit +0.14%+2.89% | 0.9626 | -0.61%+2.37% 0.8072 | -1.37%+4.05% 0.7485 | +0.24%+1.38% 0.8586
Z%Togbbin +4.09%%+5.20% 0.3350 | +2.15%%*2.63 0.4527 | +0.20%*5.08% 0.9584 | +1.31%%1.59% 0.3984
MCH +0.01%+1.29% 0.9904 | +0.67%*0.80% 0.3549 | +1.34%*1.08% 0.1509 | -0.36%+0.47% 0.4430
MCV (9) +0.01%+1.08% 0.9904 | +0.56%+0.66% 0.3549 | +1.12%+0.91% 0.1509 | +0.30%+0.39% 0.4430
MCHC (7) +1.82%2+0.56% 0.0076 | +1.73%*0.50% 0.0016 | +1.65%+0.92% 0.0721 +0.89%2+0.31% 0.0061
RBC DW -1.85%+4.24% 0.6703 | -1.64%+*2.53% 0.5159 | -1.43%+3.34% 0.6078 | -1.06%+1.43% 0.4733
Platelet crit (6) -7.32%+13.11% 0.5219 | -2.14%+8.04% 0.7581 +3.04%+10.78% 0.7204 | -0.16%+4.76% 0.9725
Platelet DW +1.60%:+0.80% 0.0765 | +1.36%*0.58% 0.0205 | +1.13%*0.74% 0.1152 | +0.37%+0.37% 0.0615
Platelet crit -16.47%=10.40% 0.0921 | -13.74%+7.01% 0.0158 | -11.01%+7.34% 0.0882 | -6.88%+3.69% 0.0615
Glucose (11) +0.75%+8.11% 0.9307 | +5.59%*6.46% 0.3208 | +10.44%+10.99% | 0.3491 +4.94%+3.81% 0.1892
Urea +21.42%+7.84% 0.0115 | +20.11%+7.25% 0.0059 | +18.80%+9.44% 0.0709 | +15.64%+4.04% | 0.0003
Creatinine -0.10%+9.78% 0.9904 | -4.84%=*5.78% 0.3721 | 9.59%+7.74% 0.1509 | -2.62%+3.49% 0.4430
Uric acid +10.13%+15.10% | 0.4917 | +15.86%+10.21% | 0.1408 | +21.59%*15.45% | 0.1940 | +9.33%+6.16% 0.1264
Total Protein -0.02%+2.47% 0.9904 | -1.27%+1.51% 0.3721 | -2.52%+2.03% 0.1509 | -0.68%+2.48% 0.4430
Albumin -4.61%+4.21% 0.2530 | -9.28%%*3.20% 0.0054 | -13.96%+5.03% 0.0095 | -5.37%+2.73% 0.0072
ALT +18.89%+12.42% | 0.1372 | +7.63%+18.94% 0.6396 | -3.63%+25.19% 0.8617 | +8.03%+11.36% | 0.4698
AST +29.53%+9.72% 0.0096 | +26.71%%13.17% | 0.0235 | +23.89%*21.59% | 0.1709 | +19.73%+7.70% | 0.0119
GT -19.35%+18.58% 0.2362 | -12.70%+13.11% 0.3541 | -6.06%+19.96% 0.7800 | -4.62%+7.97% 0.5534
ALP +0.20%%+18.57% 0.9904 | +10.70%%12.78% | 0.3549 | +21.20%%17.11% | 0.1509 | +5.79%%7.72% 0.4430
ACP +0.06%+5.79% 0.9904 | +3.11%*3.71% 0.3172 | +6.16%+4.97% 0.1509 | +1.68%+2.23% 0.4430
CPK +0.15%+14.09% 0.9904 | +7.91%%9.44% 0.3549 | +15.67%+12.65% | 0.1509 | +4.28%+5.70% 0.4430
CK-MB (8) +0.08%+7.90% 0.9904 | +4.28%*5.11% 0.3721 +8.49%+6.85% 0.1509 | +2.32%+3.09% 0.4430
LDH +0.08%+7.92% 0.9904 | +4.48%+5.35% 0.3549 | +8.89%=+7.17% 0.1509 | +2.42%+3.22% 0.4430
Sodium +0.72%+0.74% 0.3054 | +0.21%*0.63% 0.7136 | -0.29%+*1.09% 0.7670 | -0.11%+0.38% 0.7531
Potassium 6.17%+4.94% 0.1540 | -2.21%%*3.66% 0.5134 | +1.74%+5.43% 0.7299 | +0.18%+2.22% 0.9338
Calcium 0.28%+1.19% 0.8065 | -0.56%=*1.13% 0.5761 | -1.41%+2.08% 0.4100 | -0.34%+0.68% 0.6095
Phosphorus +1.92%+5.25% 0.6982 | +3.95%*3.35% 0.2100 | +5.98%+4.81% 0.2930 | +2.45%+2.01% 0.2168
Magnesium +1%+6.20% 0.8596 | -1.09%%*3.34% 0.7248 | -3.19%+3.90% 0.3729 | -0.19%%1.93% 0.9197
Amylase +6.50%2+9.15% 0.4161 | +5.04%+6.12% 0.3831 +3.59%+8.42% 0.6649 | +4.36%+3.65% 0.2258
Progesteron -0.20%+18.65% 0.9904 | -8.86%+*10.58% 0.3549 | -17.53%+14.15% 0.1509 | -4.79%+6.39% 0.4430
Mean +2.15%+9.92% 0.5824 +2.67%+9.06% 0.3645 | +3.2%+10.34% 0.3583 | +2.26%+5.91% 0.4041
Rep: Reperfusion, Epo: Erythropoietin, LDH: Lactate dehydrogenase, CK-MB: Creatine kinase, CPK: Creatine phosphokinase with isoenzymes, ACP: Acid phosphatase,
AST: Aspartate aminotransferase, ALP: Alkaline phosphatase, ALT: Alanine aminotransferase
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fL, -0.4435162 fL] (p=0.5084) also the same with the
standard t-test (p=0.4663). However, epo administration
and reoxygenation time together nonsignificantly reduced
the MPV values by 0.03 fL [-0.2329483 fL, -0.1711302
fL] (p=0.7585). The Tables 4 and 5 depict the alteration
influence of Epo versus reoxygenation time, after process
of the above results with the data of Table 3.

Discussion

Hypoxia may influence MPV levels. Tsompos et al. (9)
concluded that MPV was associated with acute ischemic
stroke severity and it was of high value for discriminating
severe from mild ischemic stroke (p=0.012). Tsompos
et al. (10) identified MPV levels [6.5 fL to 11.7 fL] as an
independent predictor of the presence of slow coronary
flow (p=0.03). Tsompos et al. (11) measured significantly
higher MPV values 24 hours after stroke (p=0.001) in
patients than in controls on admission. Increased platelet
size contributes to the progression of ischemic stroke.

Table 2. Weight and mean platelet volume levels and standard
deviation of groups

Damaske et al. (12) found increased MPV values in
patients with slow coronary flow than in controls. Ertas
et al. (13) stated that increased MPV was an independent
predictor of mortality in patients with chronic heart failure
(p=0.004). Acikgoz et al. (14) noted significantly higher
MPV values in patients with ischemic cardiomyopathy
regardless of the etiology compared to those in controls
(p<0.001). Ntaios et al. (15) showed that MPV was
significantly increased in acute ischemic non-lacunar
strokes 24 hours after stroke onset and related them with
poor functional outcome. Slavka et al. (16) concluded that
patients with increased MPV values (=11.01 fL) were at
a higher risk of ischemic heart disease. Ilhan et al. (17)
found a significant difference in MPV levels between
patients with symptomatic lacunar stroke infarcts and
controls (p<0.01). Mayda-Domac et al. (18) observed that
MPV was an independent risk factor for ischemic stroke
(p=0.007) and hemorrhagic stroke (p=0.001). In their
study evaluating MPV within 30 hours since stroke onset,
Pikija et al. (19) reported that higher MPV values were
associated with larger infarct volume (p=0.046), greater

Groups Variable Mean Standard deviation risk of short-term and greater risk of death/dependence
A Weight 243 g 4577724 g 7 days post-stroke (p=0.036 and 0.048, respectively),
= Ty Y — and MPV was a determinant of severity and outcome
B Weight 262 g 31.10913 g Table 4. The alteration influence of erythropoietin in
MPV 6.51 1L 0.4433459 fL connection with reoxygenation time
. Reoxygenation
C Weight 2428¢g 29.33636 g Change | 95%c. in. time B
MPV 6.39 fL 0.6756889 fL
. t-test GLM
D Weight 243 g 32.84644 g
-0.2647072 fL -
MPV 6.25 fl 0.5502525 fL +0.24 fL | 0.7447075 fL 1h 0.2901 | 0.3310
MPV: Mean platelet volume -0.3454506 fL -
-0.01 fL | 0.3265508 fL 1.5h 0.9505 | 0.9522
Table 3. Statistical significance of mean values difference for -0.7294672 fL -
groups after statistical standard t test application 0.26 1L 0.2094671 2k 0.2618 | 0.2598
DG Variable Difference p 10.223516 fL -
A-B Weight -19g 0.2423 +0.11fL | 0.4435162 fL 0.4663 | 0.5084
MPV -0.36 fL 0.0820 -0.2329483 fL -
3 -0.03 fL 0.1711302 fL 0.7585 | -
A-C Weight 029 0.9900
MPV 0.24 fL 0.2901 GLM: Generalized linear models
A-D Weight 0g 10000
Table 5. The (%) alteration influence of erythropoietin in
MPV -0.10 0.3676 connection with reperfusion time
B YR o2y —— Change +Standard deviation | Reperfusion time | p
MPV 0.12 fL 0.6633
+3.82% +4.10% 1h 0.3105
B-D Weight 19g 0.1011
-0.12% +2.13% 1.5h 0.9513
MPV 0.26 fL 0.2618
0 0,
e Weight 029 — -4.07% +3.75% 2h 0.2608
MPV: Mean platelets volume, DG: Difference for groups -0.27% +0.92% Interaction 0.7585
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of the acute ischemic stroke. Durmaz et al. (20) found
higher MPV in aspirin nonresponder stable coronary artery
disease patients than in responders. Yetkin (21) stated
that MPV was independently associated with ischemic
electrocardiographic  changes in elderly population.
Muscari et al. (22) found an association between MPV
values and the prevalence of ischemic ECG alterations
(p=0.004) in elderly population. In their study, Bitigen et
al. (23) found that MPV values in patients with isolated
coronary artery ectasia were significantly higher than in
controls, and they suggested that increased MPV might
be associated with ischemic events (p<0.0001). Ihara et
al. (24) demonstrated a significant relationship between
MPV and ischemic heart disease. In their another study,
Ihara et al. (25) found significantly higher MPV levels in
patients with negative angiograms than in those with
positive ones. Nadar et al. (26) found lower MPV values
in patients with acute stroke compared to uncomplicated
hypertensive patients who had significantly higher MPV
values than normal controls. McCabe et al. (27) supported
the hypothesis that reticulated platelets are larger than
more mature ‘non-reticulated’ platelets in ischemic
cerebrovascular disease (p<0.01). Greisenegger et al. (28)
demonstrated that patients within the highest quintile of
MPV had a significantly higher risk of severe stroke and
worse outcome, compared with those within the lowest
quintile (p=0.013). O'Malley et al. (29) found higher
MPV levels measured within 48 hours after acute stroke
(p<0.001) and in available survivors. They stated that an
increase in MPV and a reduction in platelet count were
features of both acute and nonacute phases of cerebral
ischemia. Kristensen et al. (30) defined high MPV as a risk
factor for myocardial infarction (Ml) patients and death in
patients with a recent MI. Legrand et al. (31) described
the occurrence of platelet fragmentation in the circulation
in patients with ischemic cerebrovascular disease. Dudley
et al. (32) set 5 criteria but MPV levels failed such as
to distinguish primary thrombocythemia from reactive
thrombocytosis.

Epo may also influence MPV levels. Asanuma et al. (33)
noted that MPV levels were slightly higher in hemodialysis
(HD) patients receiving recombinant human (rHu) Epo at
9000 IU/week than in healthy controls. Kirkeby et al. (34)
reported that treatment with Epo (50 pg/kg) increased
MPV levels by 37% in rats. Kapsoritakis et al. (35) found
significantly decreased MPV values in patients with active
inflammatory bowel diseases such as ulcerative colitis and
Crohn's disease compared to those with inactive disease
and healthy controls. Weisbach et al. (36) suggested a
pronounced rise in Epo after platelet collection apheresis
procedure as a stimulus for a subsequent thrombopoiesis
that expands to initiate early megakaryocytopoiesis.
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Sowade et al. (37) observed that preoperative hematocrit
increase in rHu-Epo-treated patients was accompanied
with an MPV drop in patients undergoing cardiac surgery.
Bath et al. (38) found that MPV was increased by 0.4 fL
in patients with autosomal dominant polycystic kidney
disease (ADPKD). They suggested that increased MPV
in ADPKD may be a marker and may contribute to the
development of premature vascular disease and sudden
cardiac death. Krzeslowska et al. (39) demonstrated
significant rises in MPV by 4 month treatment of HD
patients with rHu-Epo. In their study investigating the
toxicity profile of recombinant human interleukin-6 (rhiL-6)
and its effect on hematopoiesis, biochemical parameters
and other cytokines, van Gameren et al. (40) found that
MPV was decreased in 20 patients with breast carcinoma
or nonsmall cell lung cancer receiving rhiL-6 kg/d. Sharpe
et al. (41) got on increased MPV levels, megakaryocyte
development and thrombosis risk (p<0.001) after six
months rHu-Epo administration in chronic renal failure
patientsthanin controls. Fabrisetal. (42) reported that MPV
levels were decreased in anemic children with end-stage
renal disease after 6 and 12 weeks of rHu-Epo treatment.
In a study by Akizawa et al. (43) MPV was significantly
increased in HD patients with renal anemia 12 weeks after
rHu-Epo therapy (stage IlI) compared with pretreatment
(stage I). Kinugasa et al. (44) reported a significant
increase in MPV in patients with renal anemia receiving
HD 12 weeks after iv administration of 3000 IU rHu-Epo
at the end of every HD session and 6 weeks after rHu-
Epo discontinuation compared with pretreatment state.
MPV values cannot be dissociated from platelet count,
coagulation physiology and blood clotting. Furthermore,
in their study investigating the effects of Gynura segetum
in rats with hepatic veno-occlusive disease, Fang et al.
(45) found an association of increase in MPV values with
increased platelet distribution, prothrombin time (PT),
thrombin time, activated partial thromboplastin time
(APTT), prothrombin ratio and international normalized
ratio (INR), but with decreased PT%, fibrinogen level
and platelet aggregation (p<0.05), platelet count and
plateletcrit, as well as blood clotting time and platelet
aggregation. Qureshi and Kanwal (46) investigated dose-
dependent anticoagulation effect of kisspeptin via in vivo
administration of kisspeptin to laboratory rats. They have
found that following in vivo kisspeptin administration,
coagulation time, bleeding time, PT, and APTT were
significantly prolonged; INR was increased, while serum
calcium concentration and mean platelet count were
significantly declined. MPV was increased only at the
highest tested dose. Yuce et al. (47) considered MPV as a
marker of platelet size and platelet function determinant
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since larger platelets are hemostatically more reactive
than normal size platelets, increasing the propensity
to thrombosis. In a study evaluating the efficiency and
effectiveness of batch preparing cryopreserved fresh
platelet-rich plasma, Ouyang et al. (48) showed that
plasma clotting time induced by cryopreserved fresh
platelet-rich plasma was significantly shorter than that
induced by fresh platelet-rich plasma. Teitel (49) JM52
claimed that coagulation defects lead to impaired fibrin clot
formation and delayed bleeding after primary hemostasis
is characteristic of hyperfibrinolysis. Van der Planken
et al. (50) who have studied platelet prothrombinase
activity and investigated its correlation with microvascular
disease and MPV, found no difference either in MPV or
in platelet mass between diabetic and control platelet-
rich plasma. The outer layer of platelet phospholipid
membrane is more pro-coagulant than in quiescent state,
stimulating the thrombin formation in plasma. This platelet
phenomenon is called platelet pro-coagulant activity.
Gunsilius et al. (51) calculated the vascular endothelial
growth factor content per 109 platelets at 2.51+2.39
pg as dependent on MPV levels. Van der Planken et al.
(52) evaluated the evolution of platelet procoagulant
activity and the MPV of stored platelets prepared using
the platelet-rich method (PRM) and the buffy coat method
(BCM). They found that the MPV of BCM concentrates
was significantly higher (p<0.0005) than the MPV of
PRM concentrates at any storage day. Higher platelet
procoagulant activity expression in BCM concentrates may
be explained by an intrinsic platelet property, such as their
difference in MPV values. Nelson et al. (55) measured
significantly increased MPV values (p<0.01); shortened
PT by 1 sec (p<0.01) during the consumption period of
dietary n-3 fatty acids with salmon diet. van Wersch et al.
(54) found a significant decline in platelet counts, MPV
and total thrombocytic clotting capacity with training
for a 42-km run. Mammen et al. (55) found a marked
increase in all clotting factors and measured near normal
levels 48 hours post-operatively in patients undergoing
cardiopulmonary bypass operation. Platelet counts
remained low, however, the decrease in factors rarely
dropped below the compromised hemostasis level (<30%).
Although antithrombin levels decreased below 60%, the
heparinization was not compromised. A significant drop
in MPV was recorded upon protamin administration.
Twenty-four hours post-operatively, the MPV were normal
again. MPV is considered a rather insignificant variable
when evaluating the clotting situations. However, the
above literature confirms the hypothesis of competition
between precursor stem cells of the erythrocytic and
megakaryocytic cell lines (stem-cell competition) as the
cause of thrombocytopenia in Epo-treated individuals until
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5 days from Epo administration. After the 5th day, the
impact on platelet count, MPV and coagulation increases,
nevertheless, in either endpoint, the role of MPV is not
subordinate to other platelet characteristics and should
be taken into consideration when assessing the clotting
profiles. In particular, MPV alterations have immediate
clinical significance accordant with the majority of the
literature: MPV augmentations increase the coagulation
as well. The acute or short-term (<5 days) effect of Epo on
MPV levels is confusing and not significant by the present
experiment. However, if the competitive hypothesis and
the parallel action of Epo on platelet count and MPV is
accepted, thus, the non-significant acute reducing effect
of Epo on MPV (by 0.27%+0.92% p=0.7585) from the
present experiment must also be accepted. Given the
short-term anti-coagulation tendency of Epo through
MPV decline, the resultant short-term effect of Epo on the
clotting tendency of blood can be determined only by the
most appropriate assays evaluating the extrinsic pathway
of coagulation. These assays which unpleasantly were
not included in the present experiment are the PT, the
prothrombin ratio (PR) and the INR that must be evaluated
in a future experiment.

Conclusion

Epo administration had non-significant short-term
MPV lowering effects along with resultant clot attenuating
one. Longer study periods, exactly longer than 5 days,
reverse these effects. Nevertheless, the total coagulation
tendency of Epo can be revealed only after PT, PR and INR
evaluation inclusion in a future experiment.
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Abstract

Amac: Sugammadeks rezidlel néromuskiler blogun kisa strede
tam olarak geri donlsinl saglayan siklodekstrin grubu bir ilagtir.
Bu calismada sugammadeks ve neostigminin dortli uyari (Train of
Four - TOF) 0,9 oranina ulasma zamani ve ekstiibasyon streleri (TE)
degerlendirildi.

Yontemler: Alt Uriner sistem veya inguinal herni cerrahisi geciren,
akciger hastaligi, néromuskiler hastaligi olmayan 37 hasta, iki
gruba ayrilarak calismaya dahil edildi. Hastalar cerrahi operasyon
sonunda ndéromiskdler monitorizasyon yapilarak ekstlibe edildi. Grup
neostigmin (grup N): Cerrahi operasyon bitiminde TOF 2 oldugunda,
intravenéz 0,05 mg/kg neostigmin uygulandi. Grup sugammadeks
(grup S): Cerrahi operasyon bitiminde TOF 2 oldugunda, intravendz
2 mg/kg sugammadeks uygulandi, TOF 20,9 ulasma slresi (T0,9) ve
antagonist enjeksiyonunda ekstlibasyona kadar gecen stire kaydedildi.
Parametreler istatistiksel olarak degerlendirildi.

Bulgular: Grup N'deki olgularda TE 6,06+2,47 dakika, grup S'deki
olgularda TE 4,30+2,48 dakika olarak saptandi (p<0,041).

Sonug: Sugammadeksin, neostigmine gdre daha kisa slrede
néromiskiiler blogu ortadan kaldirdigi saptandi. Olciim zamanlarinin
hicbirinde hemodinamik bakimdan ve komplikasyonlar agisindan ciddi
bir dedisiklik saptanmadi. Fakat ¢ocuklarda ilacin guvenilirligi ve yan
etkilerinin degerlendirilmesi acisindan sinirli sayida ¢alisma mevcuttur
ve ilacin klinik uygulamasindaki guvenilirligi icin daha ¢ok calismaya
ihtiyac vardir.

Anahtar Sozciikler: Sugammadeks, neostigmin, néromiskdler blok,
pediatrik

Aim: Sugammadex is a cyclodextrin compound which provides
complete recovery of residual neuromuscular blockade. In this study,
we compared sugammadex and neostigmine in terms of time to
achieve a train-of-four (TOF) ratio of 0.9 and extubation time (TE).

Methods: Thirty-seven
neuromuscular disease undergoing lower urinary tract surgery and

patients, without lung disease and

inguinal hernia, were included in the study. Noninvasive arterial
pressure, heart rate, pulse oximetry, and TOF-watch SX values were
monitored during the surgery and, these parameters were recorded.
After the surgery was completed, the patients were randomized into
two groups: patients received either group neostigmine (group N) 0.05
mcg/kg and group sugammadex (group S) 2 mg/kg at reappearance
of TOF ratio T2. Time to recovery to the TOF ratio of 0.9 (T0.9) and TE
were compared between sugammadex and neostigmine

Results: TE was found to be statistically longer in group N (6.06+2.47
minute) than in group S (4.30+2.48 minute) (p<0.041).

Conclusion: We observed that sugammadex was more rapidly
and effectively reversed the neuromuscular blockade compared to
neostigmine. There were no serious adverse effects and significant
hemodynamic changes in any measurement time. However, there
is a limited number of studies on the safety and side effects of
sugammadex in pediatric patients and additional data are needed to

establish the safety in clinical practice.
Keywords: neuromuscular  block,

pediatric

Sugammadex, neostigmine,
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Giris

Anestezide sinir-kas ileti blogunun geri dondurilmesinin
yetersizligi “postoperatif rezidtel kirarizasyon (PORK)”,
klinik olarak énemli bir problemdir. PORK'un klinik bulgu
vermedigi durumda dahi sinir-kas plagindaki reseptérlerin
%60-70"inin halen kirarize olabilecedi bilinmektedir (1).

Dekdrarizasyonda kullanilan  kolinesteraz inhibitorG
ajanlarin 6zellikle nikotinik reseptdrler yaninda muskarinik
sistemi de uyarmalari nedeniyle ciddiyan etkileri olmaktadir.
Sugammadeks, aminosteroid yapili néromuskuler blok
ajani olan rokuronyum ve vekuronyuma selektif etki eden
ve bu molekulleri mekanik olarak baglayan, hizli atilim ve
dekurarizasyon saglayan siklodekstrin grubu bir ilagtir. Bu
tip dekUrarizasyonda rekdrarizasyon ve muskarinik yan
etkiler beklenmez (2).

Bu calismada; mindr cerrahi girisim gegiren 2-17 yas
arasi Amerikan Anestezisyoloji Dernegdi (ASA) siniflamasi
| pediatrik hastada rokuronyum kullanimi sonrasinda
néromduskiler blogun dondirilmesinde neostigmin ile
sugammadeks etkinligi karsilastirildi. Sinir kas iletiminin
degerlendirilmesi, akseleromiyografi ve dortli uyari (Train
of Four - TOF) yontemiyle incelenmesi (3-5) yan etki ve
ekstlibasyon sireleri (TE) agisindan farkliliklarinin ortaya
koyulmasi planlandi.

Yontemler

Arastirmamiz etik kurul onayr (02.07.2013/18842)
alindiktan sonra, c¢ocuk cerrahisi ameliyathanesinde
01.01.2014-20.04.2014 tarihleri arasinda, prospektif
randomize olarak gerceklestirilmistir.

Calismaya, genel anestezi altinda alt Uriner sistem
cerrahisi (inmemis testis, orsipeksi, siinnet vb.) ve inguinal
herni ameliyati planlanan, 6ngorilen cerrahi siresi 100
dakikayr asmayan, 2-17 yas grubu ASA | sinifi, akciger
hastaligi, néromduskiler hastaligi olmayan ve operasyon
sonrasi ekstibe edilmesi planlanan toplam 37 hasta dahil
edildi. ASA siniflamasi I'den blylk olanlar, hepatik ve
renal bobrek yetmezligi, muskuler distrofi, miyopatisi olan,
neostigmin veya sugammadekse alerjisi olan cocuk hastalar
calismaya dahil edilmedi. Calismaya katilan cocuklarin
ebeveynlerinden aydinlatiimis onamlari alindiktan sonra,
hasta sayisi, %95 guven araliginda, %5 alfa dizeyi dikkate
alinarak minimum 14 olarak belirlendi. Hastalar zarf cekme
yontemiyle randomize edilerek iki gruba ayrildi. Yirmi bir
hastada néromuskuler blok antagonizmasi igin neostigmin
(grup N), 16'sinda sugammadeks (grup S) kullanildi.

Grup N: Cerrahi operasyon bitiminde TOF 2 oldugunda,
IV 0,02 mg/kg atropin (Atropin sulfat ampul, Galen,
Tirkiye) sonrasi IV 0,05 mg/kg neostigmin (neostigmin
ampul, Adeka, Tdrkiye) uygulandi.

Grup S: Cerrahi operasyon bitiminde TOF 2 oldugunda,
IV 2 mg/kg sugammadeks (Bridion 200 mg/2 mL flakon,
MSD, USA) uygulandi.
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Hastalara midazolam ve ketamin ile premedikasyon
sonrasinda, standart anestezi monitorizasyonu uygulandi
[elektrokardiyografi, periferik oksijen satlirasyonu-SpO,
strekli; kalp atim hizi (KAH), noninvaziv sistolik arter
basinci (SAB) ve diastolik arter basinci (DAB) takibi].

Anestezi indlksiyonu 1-2 ug/kg fentanil (fentanyl
ampul 0,5 mg/mL, Abbott, illinois, USA), 57 mg/kg
pentotal (tiyopental sodyum flakon, Abbott, USA) ile
saglandi. Sinir kas blogu, akselomiyografi cihazi (TOF
Watch SX, Organon Ltd., Drynam Road, Swords, Co.
Dublin, Ireland) ile elde ulnar sinirin innerve ettidi adduktor
pollisis kasinda degerlendirildi. TOF elektrotlari én kolun
distaline, transduser bas parmaga sabitlendi. El ve 6n kol
sarilarak isisinin 32°C altina dismesi engellendi.

TOF cihazi 15 saniyede bir Olcim yapacak sekilde
ayarlandi ve olclime baslandi. Rokuronyum 0,6 mg/kg
(Esmeronamp 10 mg/mL MerckSharp&Dohme, Whitehouse
Station, USA) iV verildi ve TOF sifir oldugunda orotrakeal
entlbasyon yapildi. Hastalar, volim kontrole modda; FiO;:
%50 (oksijen/hava), I:E 1/1,5; pozitif end ekspiratuvar
basing: 5 cm H,0, tidal volim 8-10 mL/kg, ETCO;: 35-38
mmHg olacak sekilde solunum frekansi ayarlanarak ventile
edildi (Datex-ohmeda S/5 Avance GE Healthcare, Madison,
USA). Anestezik ajan olarak %2 sevofluran (sevorane likit
sollsyon, Abbott, USA) kullanildi. Néromuskdiler blok
derecesi TOF <2 olacak sekilde, gerektiginde ek rokuronyum
(0,15 mg/kg) uygulanarak saglandi.

Cerrahi operasyon bitiminde, TOF 2 oldugunda, zaman
sifir olarak kabul edildi ve TOF cihazi otomatik o&lcime
alindi. Hastalara dekdrarizasyon amaciyla grup N'ye 20 ug/
kg atropin (atropin silfat ampul, Galen, Tirkiye) ile 50
ug/kg neostigmin, grup S'ye 2 mg/kg sugammadeks IV
verildi. TOF &l¢cimleri esnasinda agri duyulmamasi icin islem
bitene kadar inhalasyon ajani devam edildi. TOF orani =0,9
oldugunda TOF 6lcimU sonlandirildi. Hastalarin neostigmin
ve sugammadeks verilmesinden TOF 0,9'a ulasma zamani
(T 0,9) kaydedildi ve sevofluran kesildi. Spontan g6z acma
ve ekstremite hareketi endikasyon alinarak ekstiibe edildiler.
Neostigmin ve sugammadeks enjeksiyonundan ekstlibasyona
kadar gecen zaman TE olarak kaydedildi. Ameliyat ortasindan
itibaren postoperatif analjezi amaciyla 10 mg/kg parasetamol
(perfalgan 10 mg/mL flakon, Bristo-Myers Squibb, USA) iV
yolla uygulandi. Hastalar derlenme odasinda 30 dakika streyle
dekurarizasyon yetersizliginin gostergesi olarak cift gorme,
solunum vyetersizligi; ayrica yan etki olarak bulanti, kusma,
hipersensivite reaksiyonlari agisindan izlendi. Modifiye Aldrete
skoru (aktivite, solunum, dolasim, suur, O, satlirasyonunun
degerlendirildigi) =9 olanlar servise gonderildi.

Gruplar; hemodinamik parametreler, ek rokuronyum
dozu, blogun geri donus suresi (T 0,9) ve TE agisindan
karsilastirildi.

istatistiksel Analiz

Verilerin  istatistik  analizinde  NCSS  (Number
Cruncher Statistical System) 2007&Power Analysis and
Sample Size 2008 Statistical Software (Utah, USA)
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programi kullanildi. Veriler degerlendirilirken tanimlayici
istatistiksel metodlarin  (ortalama, standart sapma,
medyan, oran, minimum, maksimum) yani sira niceliksel
verilerin  karsilastirlmasinda; normal dagdilim gosteren
parametrelerin gruplar arasi karsilastirilmalarinda Student
t testi; normal dagdilim gostermeyen parametrelerin
gruplar arasi karsilastirlmalarinda Mann  Whitney U
test kullanildi. Niteliksel verilerin karsilastiriimasinda ise
Yates Continuty Correction testi (dizeltilmis ki-kare testi)
kullanildi. Sonuclar %95’lik glven araliginda, anlamlilik
p<0,05 dizeyinde degerlendirildi.

Bulgular

Grup N ve grup S'deki olgularin sirayla yaslari 2-16
yil (7,02+4,46), 2-16 yil (6,37+4,08), agirliklari 9-50 kg
(25,30+£17,06), 10-50 kg (21,09+10,26), cinsiyetleri; 4
erkek, 17 kiz 17 ve 3 erkek 3, 13 kiz idi ve gruplar arasinda
fark yoktu (p>0,05).

Ameliyat stiresi grup N ve grup S'te sirasiyla ortalama
87,5+7,67 ve 65,5+7,07 dakika idi ve sUreler arasinda fark
yoktu (p>0,005).

Grup N ve grup S'te sirasiyla uygulanan ek rokuronyum
dozu ortalama 13,97+£11,28 ve 13,18+10,87 mg olarak

bulundu ve istatistiksel olarak anlamli farklilik gézlenmedi
(p>0,005).

Gruplarin neostigmin ve sugammadeks enjeksiyonundan
sonra uyanma asamasindaki 1. dakika, 5. dakika, 10.
dakikalarda sistolik, diastolik arter basinglari KAH degerleri
ve SpO, dlctimleri farkli degildi (Tablo 1).

Grup N ve grup S'teki olgularda TOF =0,9'a ulasma
zamani (T 0,9) sirasiyla ortalama 5,30+2,98 ve 1,68+0,97
dakika olarak o&lcildlu ve aralarindaki fark istatistiksel
olarak anlamli bulundu (p=0,000) (Tablo 2).

Grup N'deki olgularda TE 6,06+2,47 dakika, grup
S'deki olgularda TE 4,30+2,48 dakika olarak saptand.

Hastalarin timu yarim saat derlenme odasinda izlendi,
bu sire sonunda tim hastalarin Modifiye Aldrete skoru
9 Uzerinde idi. Hicbir hastada rezidlel n&romdiskiler
bloga isaret edebilecek cift gdrme, solunum sikintisi gibi
klinik bir bulguya rastlanmadi. Hastalarda bulanti/kusma
ve hipersensitivite reaksiyonu olabilecek bir klinik bulgu
gozlenmedi.

Tartisma

Cerrahi sonrasi ndromuskdler blogun uzamasi veya
yetersiz antagonize edilmesi, Ust solunum yollarinda

Tablo 1. Gruplara gére hemodinamik veri ve oksijen satiirasyonlarinin karsilastinimasi
SpO, % Grup N (n=21) Grup S (n=16)
Minimum - Maksimum Ortalama * SD Minimum - Maksimum Ortalama * SD o
1. dakika 98-100 99,7+0,57 99-100 99,8+0,40 0,725
5. dakika 98-100 99,6+0,49 98-100 99,6+0,56 0,394
10. dakika 99-100 99,3+0,56 99-100 99,67+0,58 0,506
KAH
1. dakika 82-120 100,2+0,70 92-130 107,7£12,32 0,079
5. dakika 110-132 113,7+10,17 112-130 109,5+12,04 0,051
10. dakika 100-125 113,947,19 98-120 110,3+£7,47 0,154
Sistolik arter basinci
1. dakika 80-110 90,7149,80 80-113 90,12+11,05 0,303
5. dakika 90-122 103,1+14,57 85-120 101,3+12,93 0,695
10. dakika 84-110 97,42+10,68 80-110 94,62+10,47 0,430
Diastolik arter basinci
1. dakika 40-74 61,04£12,17 40-76 57,38+£11,61 0,355
5. dakika 40-63 53,28+7,04 43-62 50,86+7,98 0,343
10. dakika 0,636
KAH: Kalp atim hizi, SD: Standart deviasyon
Tablo 2. Gruplara gore ekstiibasyon ve dortlii uyan =0,9’a ulasma (T 0,9) zamani
Grup N (n=21) Grup S (n=16)
Minimum - Maksimum | Ortalama * SD Minimum - Maksimum | Ortalama * SD p
T 0,9 (dk) 4,10-15,15 5,30+2,98 0,30-4,05 1,68+0,97 0,000*
TE (dk) 4,50-15,20 6,06+2,47 1,20-8,30 4,30+2,48 0,041**
*p<0,005: T 0,9 ulasma suresi iki grup arasindaki fark istatistiksel olarak ileri diizeyde anlamli
**p<0,005: TE zamani iki grup arasindaki fark istatistiksel olarak anlamli
SD: Standart deviasyon
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obstrlksiyon, hipoksi, postoperatif solunum yetersizligi ve
aspirasyon gelismesine neden olabilmektedir. Anesteziyle
iliskili 6limlerin en ¢ok erken derlenme doéneminde ve
hipoventilasyon veya havayolu obstriksiyonu nedeniyle
oldugu bildirilmistir (6).

Noéromuskdler blok sonrasi solunum komplikasyonlari
yasamamak icin, TOF monitorizasyonu ile yapilan
Olcimlerde ekstlibasyon icin T4/T1 oraninin 20,9 olmasi
onerilmektedir (7,8). Kolinesteraz enzim inhibitérleri ise
noromuskuler kavsakta asetil kolini yikan kolinesterazlari
bloke ederek kavsakta asetil kolin miktarini arttirmakta
ve bdylece néromuskiler blokaji yarisma antagonizmasi
yoluyla geriye cevirebilmektedirler. Ancak bu ajanlarin tam
nikotinik secicilikleri olmayisi nedeniyle muskarinik sistemi
de uyarmalari ciddi yan etkilere (bradikardi, QT sendromu
uzamasl, bronkokonstriksiyon, hipersalivasyon, motilite
artisl) sebep olabilmektedirler. Muskarinik etkileri, ancak
ylUksek dozda verildiginde Onleyebilen antikolinerjiklerin
kendine has yan etkileri olmaktadir (7). Sugammadeks,
lipofilik nikleusu olan hidrofilik siklodekstrin molekultdar
ve rokuronyum vya da vekuronyumun olusturdugu
néromduskuler blogun hizl bir sekilde geri dondirilmesinde
kullanilan ilk selektif ajandir. Etkisini steroid yapidaki
néromduskiler ajanlari enkapsile ederek gosterir (7,8).
Dolayisiyla  kolinesteraz  inhibitdrlerine  gore  dnemli
avantajlari olmaktadrr.

Sugammadeks kullanimt ile iliskili arastirmalar oncelikle
eriskinlerde yapilmistir. Rokuronyumun klinik etki slresi
infantlarda ¢ocuklara gére daha uzun, potensi eriskinlerle
kiyaslandiginda infantlarda biylk, cocuklarda daha azdir.
Yas artislyla birlikte sugammadeks kullanimi sonrasi TOF
oraninin 0,9'a ulasma siresinin artmasina ragmen ilacin
kullanim dozunda, yasa bagdl degisiklik dnerilmemektedir
(9). Sevofluran anestezisi altinda derin néromuskdler
blogun geri dondurilmesinde TOF oraninin 0,9'a ulasilmasi
icin gerekli stirenin sugammadeks ile neostigmine gére 18
kat kisa oldugu gésterilmistir (10).

Sorgenfrei ve ark. (11) elektif genel cerrahi operasyonu
geciren 27 eriskin hastada rokuronyum kullanimi sonrasi
noéromuskuiler blogu geri cevirmede sugammadeksin doz
cevap iliskisini, glvenligini ve farmakokinetigini incelemisler;
2 mg/kg ve Ustlindeki sugammadeks dozunun guvenli
oldugunu, TOF 0,9a ulasma suresini 2 mg/kg doz ile 3,3
dakika, 4 mg/kg ile 1,1 dakika olarak bulmuslardir. Benzer
bir calismada, 30 eriskin hastada rokuronyumla saglanan
noromuskdler  blogun  kaldirimasinda  sugammadeksin
farkli dozlar karsilastiriimistir, TOF 2 olmasi beklenerek
sugammadeks sirasiyla 0,5 mg/kg, 1 mg/kg, 2 mg/kg, 4 mg/
kg, 6 mg/kg dozlarinda verilmistir. TOF 0,9'a ulasma sureleri
sirasiyla6,4;2,4;2,3; 1,4; 1,2 dakika bulunmustur. Calismanin
sonuglarina gore doz ile orantili olarak sugammadeksin TOF
0,9'a ulastirma suresi kisalmaktadir (12).

Sugammadeks ile ¢ocuklarda yapilan yayimlar sinirlidir,
ancak sinir kas blokunu kaldirmada ve kas hastaliklarinda
¢ok dnemli olan bu etkisi ile ilgili yayinlar artmaktadir (13).

Plaud ve ark. (7) tarafindan yapilan calismada 0,6 mg/
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kg rokuronyum uygulanan 8 infant, 22 cocuk (2-11 yas),
28 addlesan, 26 eriskin (18-65) hastada sugammadeksin
farkli dozlar (0,5; 1,0; 2,0; 4,0 mg/kg) calisiimistir.
TOF 0,9'a ulasma slresi plasebo grubunda sirasiyla 21
dakika, 19 dakika, 23 dakika, 28,5 dakika iken, 2 mg/kg
verilen sugammadeks ile sirasiyla 0,6 dakika, 1,2 dakika,
1,1 dakika, 1,2 dakika olarak bulunmustur. 2 mg/kg
sugammadeks ile hizli derlenme saglandigi bildirilmistir.

GUmus ve ark.nin (14) vyaptigi bir calismada
adenotonsillektomi uygulanan 2-12 yas arasi, 60 cocuk
hastada rokuronyumun neden oldugu ndéromiskdler
blogun kaldirimasinda 2 mg/kg sugammadeks ile 50 pg/
kg neostigmin karsilastiriimistir, TOF >0,9 oluncaya kadar
gecen sure, grup N'deki olgularda 219,4+60,7 saniye, grup
S'teise 96,8+20,8 saniye, TE grup N'de 200,0+61,7 saniye,
grup S'te ise 96,8+20,8 saniye olarak tespit edilmistir
(p<0,0001).

Benzer sekilde bizim calismamizda grup N'de TOF 0,9'a
ulasma suresi 5,3 dakika iken, grup S'te 1,68 dakika olarak
bulundu.

Sugammadeks uygulanan bir hasta, 24 saat icinde
tekrar opere edilmesi gerekiyorsa ve néromuskdler bloker
bir ajan kullanilacaksa, non-steroid 6zellige sahip bir ajan
(6rnedin; atrakuryum, mivakuryum gibi) kullaniimasi
Onerilmektedir (15).

Lemmens ve ark.'na (16) ait bir calismada, elektif
genel cerrahi ameliyati gegiren 83 eriskin (ASA V)
hastada sugammadeksin arter basinc, kalp atim sayisi,
solunum ve termoregulasyon Uzerinde dnemli bir etkiye
yol acmadigi saptanmistir. Rokuronyum ve kuronyumun
tekrarlayan dozlariyla olusturulan néromuskdler blogun
geri dondurilmesinde; neostigmin ya da sugammadeks
kullanilan hastalarda yapilan randomize faz 3 calismada,
sugammadeks kalp hizi Uzerinde anlamli hicbir etki
olusturmamistir. Benzer bir calismada Sacan ve ark. (17)
elektif cerrahi ameliyat geciren 60 eriskin hastada ve
neostigmin-glikopirolat uygulanimi sonrasi 2. dakika ve 5.
dakika KAH'Inda anlamli artis bulmuslardir.

GUmUs ve ark. (14) calismalarinda sugammadeks ile
hemodinamik parametrelerin etkilenmedigini sdylemektedirler.

Bizim calismamizda da neostigmin ve sugammadeks
verilmesini izleyen 1,5. ve 10. dakikalarda KAH, SAB, DAB
degerlerinde iki grup arasinda fark bulunmamistir.

Kolinesteraz inhibitorlerinin bildirilen yan
etkilerine karsin sugammadeks yan etkiler agisindan
degerlendirildiginde; Plaud ve ark. (7) calismalarinda
herhangi bir hipersensitivite reaksiyonu gézlememislerdir.

Sari ve ark. (18) sugammadeks uygulanmis yas araligi
28 glin - 17 yas olan 46 hastada peroperatif, postoperatif
24 saat ve sonrasi kayitlari incelemisler ve higbir
hastada hipersensitivite bulgularina ve sugammadeks ile
iliskilendirilen yan etkiye rastlanmadigini bildirmislerdir.
Benzer sekilde bizim c¢alismamizda da sugammadeks
uygulanimi sonrasi postoperatif dénemde herhangi bir yan
etki veya alerjik reaksiyon gézlenmemistir.
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Sonug¢

Calismamizda ve deginilen benzer vyayinlarda da
desteklenen sonuclara gore, sugammadeksin muskarinik
yan etkilerden uzak bir sekilde guvenli ve derin
noéromduskiler blogu dahi uygun dozda kullanimi ile hizli
bir sekilde kaldirdigi gérilmektedir.

Sugammadeksin en 6nemli kullanim endikasyonu
zor havayolu/zor ventilasyon durumlarinda sagladigi
hizli ve etkin dekirarizasyondur. Bu kullanim ile ilgili pek
cok olgu sunumu literatlrde yer almaktadir ve ilacin
maliyetiyle ilgili kullanim kisitlanmasina bakilmaksizin
dogru bir endikasyon olarak gorilmektedir (19,20). Bu
ozelligi ile her anestezi kliniginde bulundurulmasi gereken
bir ilac olarak yerini almistir. Benzer sekilde kas hastalig
bulunan hastalarin genel anestezi uygulamasinda kas
gevsetici ajanlarla ilgili yasanan zorluklarin asilmasinda
kullanilabilecegi  bildirilmistir  (21). Sayllan pek ¢ok
endikasyonun yani sira rezidtel kirarizasyonun tehlikeleri
ve olasi komplikasyonlarin saghga etkileri ve harcamalar
g6z 6nlne alindiginda sugammadeks istenmeyen etkileri
gorilmeyen, klinikte cok 6nemli bir boslugu gideren bir
ilag olarak yorumlanabilir (22). Cocuklarda yaptigimiz bu
calismamizda rokuronyum ile saglanan sinir kas blogunun
geri cevrilmesinde sugammadeksin neostigmine gore sinir
kas blogunu hizla kaldirdigi ve TE'yi kisalttigr gosterilmistir.
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Sevofluran Remifentanil Anestezisiyle Laparoskopik
Kolesistektomi Uygulanan Hastalarda Analjezi
Nosisepsiyon Indeksi Kullanilarak Hemodinamik

Reaktivite Tahmini
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Abstract

Amag: Laparoskopik kolesistektomide uygulanan pnomoperitoneum
riskli hastalarda ciddi yan etkiler olusturabilir. Son vyillarda peroperatuvar
analjezi yeterliligi Analjezi Nosisepsiyon indeksi (ANI) ile &lctilmektedir. Bu
calismada ANi'de olan ani degisikliklerle olasi hemodinamik etkilesimin
tahmin edilip edilemeyecegini irdeledik.

Yontemler: Retrospektif olarak gerceklestirilen bu ¢alismada, laparoskopik
kolesistektomi uygulanan 31 hastanin entiibasyon, nazogastrik sonda
uygulamasi, intraperitoneal gaz enstflasyonu, cerrahi insizyon 6ncesi ve
sonrasi kaydedilen rutin hemodinamik parametreleri (kalp atim hiz, sistolik/
diastolik arter basinci) ve ANI degerleri eslestirilmis t testi ile karsilastirild.
Ek olarak bazal izleme degerlerine oranla 30 saniyeden fazla siiren ANi‘de
%20, hemodinamik parametrelerde %15'den fazla artis ya da azalis” ani
degisiklik” sayildi ve parametrelerin korelasyonuna bakildi.

Bulgular: Premedikasyon 6ncesi ve sonrasinda tim parametrelerde
istatistiksel anlamli fark saptandi. Endlksiyon sonrasinda kalp atim hizi,
sistolik arter basinc, diastolik arter basincinda istatistiksel anlamli disme
varken ANi'de degisiklik olmadi. Nazogastrik uygulamasi sonrasinda
hicbir parametrede istatistiksel olarak anlamli degisiklik olmadigr géruldu.
Pnémoperitoneum ve cerrahi insizyon sirasinda ise kalp atim hizi, sistolik
arter basinc, diastolik arter basincinda istatistiksel anlamli degisiklik
saptanmazken ANi'de belirgin ve anlamli diisiis gézlendi. Ani degisiklik
gosteren ANi degerleri ve hemodinamik parametreler arasindaysa
korelasyon saptanmadi.

Sonug: ANi'nin peroperatuvar dénemde anestezi altinda analjezi
degerlendirimesi amaciyla kullaniminin  uygun oldugunu ancak ayni
indekste olusan dedisikliklerin - olasi  hemodinamik etkilesimin  6n
gorilmesinde kullaniminin givenilir olmadigini distinmekteyiz.

Anahtar Sozciikler: Laparoskopik kolesistektomi, Analjezi Nosisepsiyon
indeksi, hemodinamik reaktivite tahmini

Aim: Pneumoperitoneum may cause serious side effects in high-risk
patients during laparoscopic cholecystectomy. Perioperative analgesic
sufficiency has been measured by the Analgesia Nociception index (ANI)
in recent years. We examine the possibility of predicting hemodynamic
reactivity by observing sudden changes in ANI during operation.

Methods: In this retrospective study, recorded hemodynamic parameters
(including heart rate, systolic/ diastolic blood pressure values) and
ANI values, before and after intubation, nasogastric tube application,
intraperitoneal gas insufflation, and surgical incision in 31 patients who
were applied laparoscopic cholecystectomy were compared by paired
t-test. Additionally, an increment or decrement of 20% in ANI and 15% in
hemodynamic parameters with respect to basal observation values were
called "sudden changes”. Correlation of these parameters with sudden
changes in ANI values was examined either.

Results: There was a statistically significant difference in parameters after
premedication and intubation. After induction, a statistically significant
decrement was detected only in heart rate and systolic/diastolic blood
pressure values. There was no significant change after nasogastric tube
insertion. During pneumoperitoneum and surgical incision, there was no
change in heart rate and systolic/diastolic blood pressure values, but a
statistically significant decrement was observed in ANI. No correlation
was detected between sudden changes in ANI values and hemodynamic
parameters.

Conclusion: We assume that use of ANI in analgesia evaluation under
general anesthesia at perioperative period is suitable, however, it is not
reliable in predicting hemodynamic interaction.

Keywords: Laparoscopic cholecystectomy, Analgesia Nociception index,
prediction of hemodynamic reactivity
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Giris

Laparoskopik kolesistektomi daha kozmetik skar,
ameliyat sonrasi ¢abuk derlenme, kolay kontrol edilebilir
postoperatif agri, azalmis hasta yatis siresi, daha az
etkilenen solunumsal ve gastrointestinal fonksiyonlar ve
belirgin azalmis morbidite/mortalite nedeniyle safra kesesi
ameliyatlarinda altin standarttir (1-3). Ancak karbondioksit
kullanilarak olusturulan pnémoperitoneumun otonom
sinir sistemini uyararak sempatik cevabi arttirdidi, bunun
da ortalama arter basinci ve sistemik vaskiler direncte
artis olusturdugu bilinen bir gercektir (4,5). Bu artis saglikli
kisilerden farkli olarak esansiyel hipertansiyonlu, iskemik
kalp hastalikli ve artmis intrakraniyal/intraokdler basincli
risk grubu hastalarda ciddi yan etkiler olusturabilir (6,7).

Anestezistler acisindan sempatik cevabin yeterince
baskilanmasi iyi bir anestezi uygulamasinin geredgi
saylli. Anestezi sirasinda parasempatik otonom sinir
sisteminin  tonusunu  Olcerek  nosisepsiyon-analjezi
dengesini ve dolayisiyla peroperatuvar donemde analjezi
yeterliligini gdsteren Analjezi Nosisepsiyon indeksi [ANI,
(Metrodolaris, Fransa)] yeni bir parametre olarak son
yillarda ortaya cikmistir (8,9). AN, kalp hizi varyasyonlari
icinde iki R dalgasi arasindaki zaman araliginin solunum
siklusu ile degiskenliginin filtre edilerek Olctlmesi ve
degerlendiriimesiyle elde edilen parasempatik tonusu
(p>) gosteren, 0-100 arasinda dedisen sayisal bir degerdir.
Otuzun alti; siddetli agriyi, 30-50 arasi; orta dereceli agriyi,
50-70 arasi; yeterli analjeziyi gdstermektedir (10,11). ikincil
olarak bu degerin 50'nin altinda olmasi durumunda takip
eden 5-10 dakika icinde buytk ihtimalle hemodinamik
reaktivite gelisecegi, 50 ile 70 arasinda saptadiginda ise
takip eden 5-10 dakikalik periyot icinde hemodinamik
reaktivitenin olasi olmadigi belirtiimektedir (10,12,13).

Biz de bu retrospektif calismamizda sevofluran/
remifentanil anestezi altinda operasyon siiresince AN
monitdrizasyonuyla analjezi takibi yapilan ve laparoskopik
kolesistektomi uygulanan bir grup Amerikan Anestezisyoloji
Dernedi (ASA) siniflamasina gore sinif | ve Il hastada, ani
degisen ANi degerleriyle saptanan ya da olusmasi beklenen
hemodinamik reaktivitenin iliskisini irdeledik.

Yontemler

Calismamiz icin hastanemizde Ocak 2014 - Eylil 2015
tarihleri arasinda volatil anestezik olarak sevofluran ve
analjezi amaciyla remifentanil perflizyonu anestezisiyle
laparoskopik kolesistektomi uygulanan ve ANi'yle takip
edilen hastalarin kayitlari tarandi. ilgili etik kurul izni
alindiktan sonra tim tibbi verilerinin ismi gizli kalmak
sartiyla tibbi calismalarda kullanilabilecegine dair imzali
onamlari olan hastalar calismaya kabul edildi. Tibbi kayitlar
retrospektif olarak degerlendirildi; 18 yas alti, 75 yas
Gstld, ASA I, Il disinda ASA sinifinna giren hastalar, beta
bloker kullanilan kronik hipertansif hastaligi, diabetes
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mellitus tanisi, belirgin  kardiyak rahatsizigi  (primer
aritmi, elektrokardiyografi anomalisi, koroner iskemi, kalp
yetmezIligi vb.) entlbasyon glcligl, preoperatif belirgin
kronik agrisi, otonom sinir sistemi anomalisi (epilepsi,
gecirilmis serebro vaskiler olay vb.) olan hastalar calisma
grubuna dahil edilmedi. Cerrahi teknikten kaynaklanan
cerrahi stimdlasyon farkliigini minimalize etmek amaciyla
tim cerrahi operasyonlarin sadece iki cerrahi ekipten
birinde yapilmis olmasina 6zen gosterildi. Kayitlar titizlikle
incelenerek ameliyatin herhangi bir déneminde atropin,
beta bloker ve diger katekolaminlerin kullaniimadigindan
emin olundu. Kullanan hastalar calisma disi birakildi.

Calisma grubuna secilen bitlin hastalarda anestezi
klinigimizin  laparoskopik  kolesistektomilerdeki  genel
uygulamasina paralel ayni anestezi protokold kullanildi.
Klinik gereksinim nedeniyle rutin uygulama disina ¢ikilmasi
gereken hastalar calismaya dahil edilmedi. Uygulanan
anestezi protokoly;

- Premedikasyon: midazolam (0,03 mg/kg), fentanil (1
ut,

- Anestezi enduksiyonu: Propofol (1,5 mg/kg),

- Kas gevsemesi, orotrakeal entlibasyon: Rokironyum
bromur (0,6 mg/kg),

- Anestezi idamesi: 0,8-1,2 MAC sevofluran, fiO, %50
olacak sekilde hava/O, karigsimi,

- Aneljezi: Remifentanil inflizyon (0,04 y4 nentan,

- Ventilasyon: Volim kontrolli mod 6-8 ml/kg tidal
volim [pulse oksimetre (SpO,) %96-100, end tidal
karbondioksit (ETCO,) %35-40 araliginda kalacak sekilde],

- Ek kas gevsemesi: rokironyum bromur (0,15 mg/kg),

- Peroperatuvar sivi inflzyonu: Kristaloid (ek bir
endikasyon yok ise 4 mL/kg/saat),

- Pnémoperitoneum: Maksimum karbondioksit gaz
ensuflasyon basinci <15 mmHg,

- Peroperatuvar dénemde viicut isilarinin 36,5-37,0°C
arasinda sabit (intravendz sivilar vicut isisinda, eksternal
Isitma).

Operasyona alinan hastalarda rutin  uygulanan 5
elektrod 2 kanal elektrokardiyografi, SpO,, noninvazif
arteryal tansiyon, ETCO, ve vicut isisi disinda ANi
monitérdnin de (Metrodolaris, SAS, Fransa) uygulandigi
hastalar arasindan c¢alisma grubu icin se¢cim yapildi.
Operasyon slresince rutin kayit edilmis olan hemodinamik
ve ANi degerlerinin timU tekrar bilgisayar ortaminda
degerlendirildi.  Preoperatif ~dénemden  monitdrize
edilmesini takiben baslayarak otomatik kayit edilen, ayrica
premedikasyon, orotrakeal entlbasyon, nazogastrik
sonda uygulanmasi, periton icine ilk gaz/karbondioksit
ensuflasyon ve cerrahi insizyon dénemi dncesi ve sonrasl,
ek olarak da beklenmeyen ani degisiklikler 6zellikle
isaretlenmis hastalarin kayitlari gdzden gegirilerek veri
tablosu olusturuldu. Bazal izleme degerlerine oranla 30
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saniyeden fazla siiren ANi'de >%20, kalp atim hizi (KAH)
ve sistolik arter basinci ve diastolik arter basincindaki (SAB/
DAB) >%15’lik artis ya da azalmalar “ani degisiklik” kabul
edilerek ek olarak not edildi (14). Bu sirada es zamanli
olarak KAH, SAB ve DAB, SpO2 ve ETCO2 degerlerinde
de %15'ten fazla degisimler de isaretlendi (14). Ayni
sekilde ani degisiklik gosteren KAH, SAB/DAB degerlerinin
saptanmasindan 5 dakika 6nceki ANi degerleri de
arastirmaya dahil edildi.

istatistiksel Analiz

Rutin  monitorize edilen degisken parametreler
(KAH, SAB, DAB, ANIi) 6lciim dénemlerindeki degerleri
acisindan  karsilastirildi. Istatistiki islemde eslestirilmis t
testi kullanildi. Ayrica ANI degerlerindeki degisimlerle
bunu takip eden 5 dakika icindeki KAH, SAB ve DAB
degisikliklerinin - korelasyonuna bakildi. Korelasyon icin
Pearson korelasyon testi ile “R" degerleri bulunarak
istatistiksel olarak degerlendirildi. Ayni sekilde KAH, SAB/
DAB ani degisikliklerden 5 dakika 6nceki ANI degerleri de
isaretlenerek benzer istatistiksel degerlendirme yapildi.
p<0,05 istatistiksel olarak anlamli kabul edildi.

Bulgular

ASA | ve ll, 10°u erkek 21'i kadin toplam 31 hastanin
yas ortalamasi 48,12,+6,29 idi. Hastalarin kilo ortalamasi
77,45+9,16 kg, boy ortalamasi 167,35£12,85 cm ve
vicut kitle indeksi ortalamasi 27,73+1,74 olarak bulundu.
Operasyon slresi 54,71+12,48 dakika idi. Hastalarin
demografik 6zellikleri ve operasyon sireleri Tablo 1'de
Ozetlenmistir.

Hastalarin premedikasyon oncesi KAH 102,21+12,85
iken sonrasinda 87,17+9,77'ye indi ve aradaki fark
istatistiksel ~ olarak anlamli  bulundu. Ayni  sekilde
SAB 148,78+18,91'den 132,17+21,72'yve, DAB ise
101,21+11,82'den 77,65+9,81"e indi. Her iki degerdeki
azalma da istatistiksel olarak anlamliydi. ANi artisi da bu
bulgulara uygun seyretti; 68,5+14,3'den 81,4+17,6'ya
yUkseldi, aradaki fark istatistiksel olarak anlamliydi (Grafik).

Tablo 1. Hastalarin demografik 6zellikleri ve operasyon siireleri
Calisma grubu n=31

ASA I/II (n) 19/12

Cinsiyet (K/E) (n) 21/10

Yas (yil) 49,1246,29

Kilo (kg) (ortalama + SD) 77,45£9,16

Boy (cm) (ortalama + SD) 167,35+12,85

Vicut kitle indeksi 27,73+1,74

Operasyon sUresi (dakika) (t,,) | 54,71+12,48

ASA: Amerikan Anestezisyoloji Dernedi, K: Kiz, E: Erkek
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indiiksiyon &ncesi ve sonrasinda sirasiyla KAH
91,23+£10,45 atim/dakikadan 74,44+8,62 atim/dakikaya,
SAB 135,45+13,85 mmHg'den 115,71+£24,66 mmHg'ye,
DAB ise 98,43+10,02 mmHg'den 76,5948,71 mmHg'ye
disti. ANi degeri 79,6+13,8'den 82,2+11,5'e yiikseldi
ise de fark istatistiksel olarak anlamli degildi. Entlibasyon
sonrasinda ise her dort parametrede de istatistiksel
degeri olan farkliliklar saptandi; KAH 77,63+6,78 atim/
dakikadan 93,14+8,46 atim/dakikaya, SAB 116,89+22,37
mmHg'den 139,17+£15,82 mmHg'ye, DAB 75,41+9,19
mmHg'den  89,68+10,13 mmHg'ye yikseldi. ANi
degeri ise 80,3+12,8'den 66,1+17,7'ye dlstl (p<0,05).
Nazogastrik sonda uygulamasiyla KAH 91,18+7,62 atim/
dakikadan 94,23+5,88 atim/dakikaya, SAB 121,48+19,94
mmHg'den 124,32+17,88 mmHg'ye, DAB 79,45+9,21
mmHg'den  84,23+11,17 mmHg'ye vyilkseldi. ANi
degeri 64,7+15,4'den 59,8+18,6'ya dustl. Ancak hicbir

parametrede istatistiki anlamli  degisiklik olusmadig
goralda.

Pnémoperitoneum olusturmak icin yapilan
karbondioksit ensUflasyonuyla KAH 92,35+6,79
atim/dakikadan  106,65+4,05 atim/dakikaya, =~ SAB

119,81+15,44 mmHg'dan 126,23+16,95 mmHg'ya, DAB
77,8918,18 mmHg'den, 83,41+9,25 mmHg'ye yikseldi.
Bu U¢ parametrede bir miktar ylkselme saptanmis
olmasina karsin fark istatistiksel olarak anlamli degildi.
ANi ise 63,3+14,6'dan 51,4+15,4'e dUserek istatistiksel
olarak anlamli azalma gosterdi. Ayni  dedisiklikler,
torakarlarin batina ilerletildigi cerrahi insizyon asamasinda
da saptandi. Cerrahi insizyon dncesi ve sonrasi degerler,
KAH 99,38+8,59 atim/dakikadan 108,41+9,21 atim/
dakikaya, SAB 99,19+11,21 mmHg'den 109,21+10,44
mmHg'ye, DAB 69,73+7,48 mmHg'den 75,41+8,29
mmHg'ye yiikseldi. ANi degeri 64,2+16,3'den 47,7+13,1'e
distli. Bu degisikliklerden sadece ANi degerindeki

HEMODINAMIK PARAMETRELER VE ANALJEZI NOSISEPSIYON
INDEKS

—+—KAH —S—SAB —*—DAB

AN

M1 PN

Grafik. Calisma siresince saptanan hemodinamik ve Analjezi No-
sisepsiyon indeks degerleri

KAH: Kalp atim hizi, SAB: Sistolik arter basinci, DAB: Diastolik
arter basinci, ANi: Analjezi Nosisepsiyon indeks, PM: Parametre,
NG: Nazogastrik
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degisiklikler istatistiksel olarak anlamli. KAH, SAB ve DAB
degerlerindekiylkselisler istatistiksel olarak anlamli degildi.
Tim bulgular Tablo 2'de 6zetlenmistir.

Uygulanan korelasyon testleri sonucunda, Olciim
dénemlerinde KAH ve ANi degerleri arasinda yiiksek
iliski (r=-0,84) saptanirken, SAB (r=0,52) ve DAB (r=0,48)
degerleri arasindaki iliski orta diizeyde bulundu. Ancak
ayni olumlu iliski, peroperatuvar dénemde gelisen “ani
degisiklik” kabul edilen hemodinamik parametreler ve
ANI degerleri arasinda gosterilemedi. Toplam 31 hastanin
operasyonu slresince, standart 6lcim yapilan zamanlar
disinda stabilize olmus degerden sapma, ANi icin toplam 26
kez %20'den fazla artis; 19 kez de %20'den fazla azalma
olarak gerceklesti. Bu degisimi takip eden hemodinamik
parametre dedisiklikleri Tablo 3'te &zetlenmistir. Ancak
bu degerler arasinda bir korelasyon saptanamamistir. Ek
olarak hemodinamik parametrelerdeki (KAH, SAB, DAB)
%15'lik artma ya da azalma niteligindeki ani degisimlerin
5 dakika ©ncesinden olay anina dek olan AN takibinde
de benzer sekilde bir korelasyon saptanamamistir. Bulgular
Tablo 4’te go6sterilmistir.

Tartigma

Genel anestezi, vital fonksiyonlarda kalici degisiklik
olmadan gecici biling kaybi ve refleks aktivitede azalma

ile karakterize genel duyusuzluk hali olarak tanimlanabilir
(15). Bu tanim genel anlamda bilin¢ kaybi (amnezi), kas
gevsemesi, analjezi ve otonom reflekslerin baskilanmasi
Ogelerini icerir (16). Bu fonksiyonlarin gercede yakin
monitdrizasyonu optimum dozda hipnotik, sedatif, kas
gevsetici ve analjezik ilac kullanimini saglar. Béylece yiksek
veya dlstk miktarda ilag uygulanmasina bagli gelisebilecek
komplikasyonlarin, dolayisiyla artan morbidite/mortalitenin
ondne gecilebilir (17).

Anestezik ajanlar, serebral fizyoloji ile beraber
elektroensefalografi paternlerini de etkiler.
Elektroensefalografi anestezi derinliginin bir ol¢ltl olarak
kabul edilmektedir (18-20). Operasyon sirasinda anestezik
ajanlarin sedatif ve hipnotik etkileri, diger bir deyisle
anestezinin derinligi, beynin elektriksel aktivitesinden
yararlanilarak gelistirilmistir. Anestezik ajanlarin
etkisi bispektral indeks gibi parametrelerin ve benzer
parametreleri takip eden monitdrlerin  gelistirilmesiyle
operasyon sirasinda izlenebilir olmus ve anestezik ilaglarin
titrasyonunu kolaylastirmistir (21,22).

Ayni sekilde ndromuskdler bloker ajanlarin  etkileri
de monitdrize edilebilmektedir. Anestezi uygulamasi
sirasinda sik olarak kullanilan  néromuskiler bloker
ajanlarin olusturdugu kas paralizisinin derecesi, suresi
ve bunun geri donlUsinin izlenmesi pek c¢ok olguda

Tablo 2. Olciim zamanlarinda hemodinamik ve Analjezi Nosisepsiyon indeks degerleri
Kalp atim hizi Sistolik basin¢ Diastolik basin¢ ANi
Premedikasyon Oncesi 102,21+12,85 148,78+18,91 101,21+11,82 68,5+14,3
Sonrasl 87,1749,77* 132,17+21,72* 77,65+9,81* 81,4+17,6*
Endksiyon Oncesi 91,23+10,45 135,45+13,85 98,43+10,02 79,6%13,8
Sonrasi 74,44+8,62* 115,71+24,66* 76,59+8,71* 82,2+11,5*
Entlbasyon Oncesi 77,63+6,78 116,89+22,37 75,4149,19 80,3+£12,8
Sonrasl 93,17+8,46* 139,17+15,82* 89,68+10,13* 66,1+£17,7*
Nazogastrik sonda takilmasi Oncesi 91,18+7,62 121,48+19,94 79,45+9,21 64,7+15,4
Sonrasl 94,23+5,88 124,32+17,88 84,23+11,17 59,8+18,6
CO, ensliflasyonu Oncesi 92,35+6,79 119,81+15,44 77,89+8,18 63,3+14,6
Sonrasi 106,05+ 126,23+16,95 83,4149,25 51,4£15,4*
Cerrahi girisim Oncesi 99,38+ 99,19+11,21 69,73+7,48 64,2+16,3
Sonrasl 108,41% 109,21+10,44 75,4148,29 47,4+13,1*
*p<0,05
ANI: Analjezi nosisepsiyon indeks

hemodinamik degisiklikler

Tablo 3. Otuz saniyeden fazla siiren Analjezi Nosisepsiyon indeks “ani degisikliklere” 5 dakika 6ncesinden olay anina dek eslik eden

. KAH’de degisim SAB’de degisim DAB’de degisim
ANI degisim n
Artma >%15 Azalma <%15 Artma >%15 Azalma <%15 | Artma >%15 Azalma <%15
ANi >%20 26 12 4 8 3 5 4
ANI <%20 19 6 7 5 6 3 2

ANI: Analjezi Nosisepsiyon indeks, KAH: Kalp atim hizi, SAB: Sistolik arter basinci, DAB: Diastolik arter basinci
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Tablo 4. Otuz saniyeden fazla siiren hemodinamik “ani
degisiklikleri” takiben 5 dakika icerisinde gelisen Analjezi
Nosisepsiyon indeks cevabi

Artis | ANi'de Azalma| ANi'de
>%15 | degisim <%15 degisim
>20 <20 >20 <20
Kalp atim hizi 21 4 7 10 4 1
Sistolik basing 17 3 3 9 3 2
Diastolik Basing 15 1 2 8 2 1

ANI: Analjezi Nosisepsiyon indeks

gerekli olmaktadir. Bu amacla genelde bir periferik sinir
stimllatorG  kullanilir. - StimGlatérin  uyarici  elektrotlar
ulnar sinir trasesi Uzerine yerlestiriimis elektrotlara tespit
edilir.  Boyle bir monitdrizasyonla, kas gevsemesinin
dlzeyi, blok tipi (depolarizan, nondepolarizan), idame
dozunun zamani, operasyonun bitiminde kas gevsekliginin
zamani ve yeterliliginin degerlendiriimesi ve bdylece
komplikasyonlarin dntine gegcmek mumkin olur (23).

Uyanik hastalarda iyi tanimlanmis gorsel analog
veya sayisal skorlama sistemleriyle agrinin  objektif
degerlendirilmesi  mUmkinddr.  Ancak  tam  tersine
uyanikhgin  olmadigr anestezi kosullari altinda agriyi

degerlendirmek zordur. Anestezi altinda yetersiz analjezi
kendisini ancak otonomik reaksiyonlarla gosterir. Kalp
atiminda hizlanma, kan basincinda artis, terleme, pupil
capinda artis, solunumun hizlanmasi, gdz yasarmasi
veya hareket etme bu indirekt parametrelerin en
sik gorllenleridir (12). Son birka¢ yilda, anestezinin
dort temel Ogesinden biri olan analjezi ve otonom
reflekslerin, —anestezistin  deneyimi  disinda  objektif
olarak degerlendirebilecek farkli parametreler Uzerinde
calisilmistir (24-25). Bunlardan en 6nemlilerinden biri de
calisma grubumuzda kullandigimiz ANi‘dir (8,9,26). KAH
degiskenliginden vyararlanan bu indekste yeterli analjezi
varliginda degiskenlik sadece solunumsal aritmiden
kaynaklanir ve bu durum parasempatik tonus hakimiyetini
gosterir.  Agrili uyaran belirginlestiginde ise KAH'taki
degiskenlik artar, sempatik sistem hakimiyeti belirginlesir.
Tdm bu degisimler ve solunumsal aritmi etkisi, yazilimsal
algoritmayla dlzenlenerek cihaz ekranina sayisal bir deger
ve grafi olarak yansitilir (10-12).

Calisma grubunu olusturan hastalarimizin
premedikasyon sonrasinda 6lcilen tim hemodinamik
parametrelerinde saptanan istatistiki anlamli  disme,
uygulanan ilaclarin sempatik sistemi baskilamasiyla olusan
ve normal sinirlarda kaldigi stirece sedasyonda hedeflenen
bir etkidir. Ayni sekilde bu azalmaya ANi degerlerinde de
bir yikselme eslik etmistir. Bu da aslinda amaclanan bir
etkidir. Calismamizda gézlemledigimiz kadariyla en azindan
kronik agrisi olmayan ve sedatize edilmis hastalarda ANi
degerlerinin spontan solunumda da olsa klinigi yansittigini
distinmekteyiz.

216

Endiiksiyon sonrasi AN haric diger parametrelerde
saptanan istatistiki anlamli dusme, kullanilan ajanlarin
sistemik baskilayici etkisine baglidir (27-30). ANi'de ise
degisiklik saptanmamis olup preoperatif yeterli sedatize
edilen ve ek agrili uyaran verilmeyen hastalarda bu bulgu
dogaldir. Orotrakeal entlibasyon sirasinda KTA, SAB ve
DAB yiikselirken ANi degerlerinde de diisme kaydedilmistir.
Bu, yapilan islemlerin sempatoadrenarjik etkisi ile dogru
orantilidir ve ANI degerlerinde otonom yanitla uyumlu
disme (yani parasempatik tonusta azalma, sempatik
tonusta artis) kaydedilmistir. Bu literatlrdeki diger pek ¢ok
calismayla da uyum gdstermektedir (10-14).

Nazogastrik sonda takilmasi hicbir parametrede anlamli
degisiklik olusturmamistir. Bu sonug genel anestezi altindaki
hastalarda beklentilerimizle paraleldir. Nazogastrik sonda
takilmasi anestezi altindaki hastada ek sempatik uyariya
neden olacak siddette bir uyari olusturmamistir.

Deri insizyonu ve batina yapilan gaz ensiflasyonu
sirasinda hemodinamik parametrelerde anlamli degisiklik
yokken ANI degerindeki anlamli disme énemlidir. Genel
anesteziye karsin bu uygulamalarin sanildigi kadar agrisiz
ve stresten uzak bir uygulama olmadigini ve sempatik
desarja neden oldugunu distindirmektedir. Ayrica ANi
monitorizasyonu, literatlrde bazi yazarlarin da bildirdigi
Uzere sempatik uyaranlara KTA, SAB, DAB'den daha
hassas gorinmektedir (10). Laparaskopik cerrahide ANi'yi
degerlendiren diger arastirmalarda da benzer bulgular
mevcuttur. Laparoskopik kolesistektomi ve apendektomi
olgularini degerlendiren bir calismada, bizim bulgularimizla
paralel, ANi indeksinin cerrahi stimilusa daha erken yanit
verdigi ve daha hassas oldugu belirtilmistir (10). Ayni
paralelde karma hasta gruplu calismalarda da benzer
bildirimler mevcuttur (12-14).

ANi'nin yani sira agriyi/sempatik tonusu degerlendiren
baska indeksler de mevcuttur. Bazi arastiricilar propofol-
remifentanil anestezi sirasinda ANi'yi Surgical Pleth index
ile birlikte kullanmigslar ve her iki indeksin de KAH, SAB/
DAB ve Bispektral indeks’e oranla sempatik uyari olusturan
stimulasyonlari saptamada ¢ok daha hassas oldugunu
belirtmislerdir (12).

Calismamizda “ani degisiklik” kabul edilen ANi
degisimlerinin KAH, SAB ve DAB degisimleriyle korelasyonu
gosterilememistir. Olusan ani ANi degisimleri anlamli kabul
edilebilecek >%15'den fazla KAH ve SAB/DAB degisikligine
neden olmamistir. Bir baska deyisle ANI degisikliklerine
bakarak olusabilecek hemodinamik etkilesim tahmin
edilememektedir. Literatlrde bizim bulgularimizin aksini
iddia eden yaymnlar oldugu (10,13) kadar paralelinde
calismalar da vardir (12,14). Yayinlar arasindaki farkliklar
agiklamaya c¢alisan vyazarlar, kullanilan farkli anestezi
ajanlarinin,  ozellikle halojenize ajanlarin  (sevofloran
gibi) etkilerine ve olgu surelerindeki farkliliklara dikkat
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¢cekmektedir (31). Hemodinamik parametreler icin %15,
ANI icin %20 sinirnin degismesiyle farkli sonuclarin elde
edilmesi mumkuinddr. Ancak konuyla ilgili diger ¢alismalarin
timinde bu sinirlar esik deger kabul edilmistir (10-14). Biz
de verilerimizi diger yayinlarla karsilastirabilmek amaciyla
ayni degerleri esik de@er olarak kabul ettik.

Ayrica ANi'nin sadece hemodinamik istenmeyen
olaylarin erken saptanmasi disinda postoperatif agri
yonetiminde de kullanilabilecegine ve ANi degerleriyle
postoperatif agrn siddetinin  6n gorilebilecegine dair
yayinlar da vardir (9,32). Bilindigi tGzere ameliyat sonrasi
olusan agr operasyonun buyUkligu ile paralel degildir.
Klglk sayilabilen bazi operasyonlardan sonra da baz
hastalarda siddetli agrilar (Visual Analog Skala =70)
gelisebilmektedir. Hemen operasyon sonrasi saptanan
ANI degerinin olusacak postoperatuvar agrinin siddetini
tahmin etmek icin kullaniimasina yonelik calismalar devam
etmektedir. Ancak sadece hemodinamik etkilesimin degil,
agri yogunlugunun ANI kullanilarak erken &n goriilmesi
konusunda da hentz fikir birligi olusmamis olup, bunun
aksini bildiren arastirmalar da vardir (33,34). Klinigimizde
de bu konuda calismalar devam etmektedir.

Calismamizin = hasta  sayisi  diger  yayinlarla
karsilastirilabilecek diizeydedir. Ayni cerrahi ve anestezi
ekipleri tercih edilerek teknik farklliklardan dogacak
etkiler minimalize edilmeye calisiimistir. Ancak calismamiz
retrospektif  olup  kontrol  grubunun  bulunmadig
unutulmamalidir. Secilen hasta grubu, bu tip cerrahi
operasyon endikasyonu olan hastalarin kigik bir alt
grubunu olusturmaktadir. Calisma disi birakilan diger
hasta gruplarinda ve peroperatuvar dénemde atropin,
beta bloker ve diger katekolaminlerin kullanimi gereken
hastalarda degerlendirme kosullarinin degismesi beklenir.
Ayrica daha blyUk sayida benzer ve farkli hasta gruplarinda,
ANI monitérizasyonuyla es zamanli anestezi derinligi ve
kas gevsemesinin de monitérize edildigi prospektif bir
modelin, diger degiskenleri de standardize ederek daha
glvenilir sonuclar verecegini disinmekteyiz.

Sonug¢

ANi'nin belirli bir hasta grubunda peroperatuvar dénemde
antinosisepsiyon/nosisepsiyon  dengesini  yansitmada
subjektif parametrelere oranla belli bir standart cercevesinde
sayisal  degerlendirme imkani saglayan bir alternetif
oldugunu, anestezi altinda analjezi degerlendirilmesi amaciyla
kullanilabilecegini  distinmekteyiz.  Ancak peroperatuvar
dénemde ayni indekste olusan ani degisikliklerin, olasi
hemodinamik etkilesimin erken tahmininde guvenilir
oldugunun gosterilemedigini disinmekteyiz. Bu konuda
daha buyuk hasta sayisiyla yapilacak kontrol gruplu randomize
prospektif calismalarin bu iliskinin  degerlendiriimesinde
onemli katkilar saglayabilecegine inaniyoruz.
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Abstract

Aim: To detect prognostic role of cervical elastosonography (ES)
among women with a history of idiopathic recurrent spontaneous
miscarriage (IRSM) in early pregnancy.

Methods: There were 40 women enrolled in the study. Of the 40, 20
were women diagnosed with IRSM in the first trimester and 20 were
healthy women who had at least one childbirth experience. All patients
underwent ES evaluation of the cervix. Strain ratio values of certain
cervical tissue were recorded for all women.

Results: The results of elastosonographic measures showed that
external part of the upper lip of the cervix was significantly softer than
the internal part and lower lip in women with IRSM. However, for
women who had not experienced miscarriage, the results were not
different. There were no significant differences observed between
cervical length and elasticity among either group.

Conclusion: Although we found that Region A was softer than
Region C and D in women with IRSM, we also found similar results
for women who have not experienced miscarriage. Our results support
that cervical elasticity may not play a central role in the detection
of etiopathogenesis of IRSM. Further studies with larger groups are
needed.

Keywords: Elastosonography, recurrent spontaneous miscarriage,
cervix, elastography
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Amac: ik trimesterde tekrarlayan idiyopatik spontan dustkleri
olan kadinlarda servikal elastosonografinin klinik ve tanisal dnemini
belirlemek.

Yontemler: Toplam 40 hasta calismaya alindi. Bunlardan 20 tanesi ilk
trimesterde tekrarlayan idiyopatik spontan distkleri olan kadinlar ve
20 tanesi de bir kez dogum yapmis saglikli kadinlardi. Tim hastalara
servikal elastografi uygulandi. Her hasta icin doku gerginlik oranlari
elde edildi.

Bulgular: Elastosonografik 6lcim  sonuglarina  gore  idiyopatik
tekrarlayan gebelik kaybi olan kadinlarda serviksin Gst ve dis kisminin
ic ve alt kisimlarindan daha yumusak oldugu saptandi. Ancak distk
yapmamis kadinlarda da sonuglar farkli degildi. Gruplar arasinda servikal
uzunluk ve elastisite acisindan istatistiksel anlamli fark saptanmadi.

Sonug: Her ne kadar idiyopatik tekrarlayan gebelik kaybr olan kadinlarda
A bélgesini C ve D bolgelerinden daha yumusak bulmussak da diistik
yapmamis kadinlarda da benzer sonuglar bulduk. Bizim sonuglarimiz
idiyopatik digtklerin  etyopatogenezinin
belirlenmesinde servikal elastisitenin rolli olmadigini gostermektedir.
Genis hasta sayisina sahip ileri calismalara ihtiyag vardir.

tekrarlayan  spontan

Anahtar Sézciikler: Elastosonografi, idiyopatik tekrarlayan dustkler,
serviks, elastografi
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Introduction

Three or more repetitive pregnancy losses before 20
weeks are defined as recurrent spontaneous miscarriage
(RSM) (1,2). RSM affects approximately 1-3% of women.
There may be several factors associated with recurrent
pregnancy losses. Despite many known risk factors, the
etiology is still obscure in almost half of the women with
RSM (3).

Cervical abnormalities are well-known risk factors for
prematurity (4). Cervical insufficiency, cervical dilatation,
and the angle between cervix and corpus uteri are all
believed to be associated risks of RSM (5). These risk
factors may be diagnosed by the use of ultrasound.

Elastosonography (ES) is a relatively new technique
in obstetrics and gynecology practice. It compares the
tissues according to the levels of deformation. There are
reports about the use of ES for differential diagnosis of
masses in breast and thyroid imaging. Also, applications
in gynecology and obstetrics have been reported (6-10).

In the present study, cervix uteri was examined by
ES to detect the prognostic value of ES in women with
idiopathic RSM (IRSM) and the utility of ES to predict IRSM.

Methods

The study was performed in Dr. Sami Ulus Maternity,
Child Health and Diseases Training and Research Hospital,
Clinic of Obstetrics and Gynecology between January
2014 and April 2014. Ethical approval was received from
Kecidren Medical and Research Hospital’s review board.
Written informed consent was obtained from each
woman. 20 women, who had been diagnosed with IRSM
with no delivery history, constituted the study group. 20
women who had one caesarean section with no history of
vaginal delivery, preterm delivery or abortion were included
in the control group. None of the women had any history
of surgical procedures, such as cervical conization, which
may affect the cervix. We defined IRSM for this study as
three or more spontaneous miscarriages, which have not
been shown to correlate with currently known causes of
RSM.

All the sonographic examinations were performed with
Hitachi real-time elastography (RTE), HI-VISION Preirus,
Japan ultrasound device. We used the transvaginal probe
of the device. The same operator, who had 10 years of
experience in ultrasound examinations, and blinded to
the study design acquired the ES images. The women
positioned in the dorsal lithotomy position with an empty
bladder. Elastosonographic evaluation was performed
by a transvaginal probe with 4-13 MHz bandwidth.
After placing the vaginal probe in the anterior fornix
and imaging the endocervical area clearly, the extent of
the cervix was measured in a sagittal view. We applied
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repetitive compressions, each taking almost one second,
over the cervix to perform RT ES and acquire compression
decompression cycles. The two images B-mode and
elastogram were demonstrated side-by-side on the screen.
The most symmetrical waveform was selected among
the cycles. Color mapped elastosonographic images were
obtained. There were different colors each showing the
different degree of tissue elasticity. Tissues with low
elasticity were represented by red signal while the ones
with high elasticity were green.

Four parts of the cervix were selected: the external and
superior lip (region A), the internal and superior lip (region
B), the internal and inferior lip (region C), and the external
and inferior lip (region D), as shown in Figure 1 and 2. Our
reference point for each region was the adjacent myometrial

Figure 1. Cervical elastographic image showing regions of in-
terest selected for quantification in cases without idiopathic re-
current spontaneous miscarriage. Clockwise from the top left;
Region A: external and superior cervical lip. Region B: internal
and superior cervical lip. Region C: internal and inferior cervical
lip. Region D: external and inferior cervical lip

Figure 2. Cervical elastographic image showing regions of inte-
rest selected for quantification in cases withidiopathic recurrent
spontaneous miscarriage. Clockwise from the top left; Region A:
external and superior cervical lip. Region B: internal and superior
cervical lip. Region C: internal and inferior cervical lip. Region D:
external and inferior cervical lip
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tissue. One 3-5 mm-diameter circle was placed on each
tissue to calculate the strain ratio (one was on the interested
area of the cervix and the other was on the reference
myometrial tissue). The strain ratios of the interested areas
were calculated automatically by the software.

We performed the statistical analyses by the Statistic
Package for Social Sciences (SPSS) version 16.0. For
comparing the groups, independent samples t-test and
chi-square test were used. The elastosonographic values of
different areas of the cervix were compared by repeated
measures ANOVA test. A p value of less than 0.05 was
considered statistically significant. a=0.0125 value was
used for binary comparison of different regions and p<a
was considered statistically significant.

Table 1. Group characteristics

Study Control group | p

group (without

(with IRSM)

IRSM)
Age 244424 | 23+1.9 p>0.05
Gravidity 4(3-11) 1(1-1) p<0.05
Parity 0 (0-0) 1(1-1) p<0.05
Abortion 4(3-11) 0 (0-0) p<0.05
Curettage after abortion 0(0-2) 0 (0-0) p>0.05

IRSM: Idiopathic recurrent spontaneous miscarriage

Table 2. Comparison of strain ratios of cervix and cervical
length

Study group | Control p
(with IRSM) group
(without
IRSM)
SIA 1.23+0.97 1.28+1.77 p>0.05
srB 1.13+1.16 0.98+0.92 p>0.05
srC 0.93+1.22 0.76+0.72 p>0.05
srD 1.23+0.97 0.85+1.12 p>0.05
Cervical length (cm) 36.67+4.1 36.37+4.74 p>0.05

IRSM: Idiopathic recurrent spontaneous miscarriage, sr: Strain ratio

Results

Table 1 shows the characteristic properties of the
subjects. Both the study group and control group were
similar for maternal age (years) at admission (p>0.05).
Cervical lengths were observed to be similar between the
groups (p>0.05) (Table 2).

According to the elastographic measurements, the
superior and external part of the cervix (region A) was the
softest area in both groups (p<0.05) (Table 2, Figures 1,
2). There were no significant differences in elastographic
values of different parts of the cervix between the groups
(Table 3). When elastographic values in different parts of the
cervix in each class itself were examined, it was observed
that presented region A as being softer than region D in
all groups -women with IRSM and without miscarriage-
(p<0.0125) (Tables 4 and 5, Figure 3, 4).

Discussion

Repetitive losses of pregnancies (three or more) in
early weeks of gestation is called as recurrent pregnancy
miscarriage (1,2). Although approximately half of the
cases were unexplained general etiologies of IRPM
consisted of anatomic abnormalities, immunological

Table 4. Intraclass correlation of elastographic measurements
for different regions of the cervix in women with idiopathic
recurrent pregnancy miscarriage (a=0.0125)

Cervical | Mean Standard | 95% CI 95% CI Signifi-
regions | differ- error Lower Upper cance
ence bound bound
srA-srB- | 0.10450 | 1.00108 | -0.21566 | 0.42466 0.513
srA-srC | 0.29950 | 1.21384 | -0.08870 | 0.68770 0.127
srA-srD | 0.34300 | 0.89959 | 0.05530 0.63070 0.012
srB-srC | 0.19500 | 0.62645 | -0.00535 | 0.39535 0.056
srB-srD | 0.23850 | 1.11929 | -0.11947 | 0.59647 0.186
srC-srD | 0.04350 | 1.11145 | -0.31196 0.39896 0.806

Cl: Confidence interval, sr: Strain ratio

Table 3. Comparison of elastographic measurements for
different regions of the cervix between two groups («=0.0125)

Table 5. Intraclass correlation of elastographic measurements
for different regions of the cervix in women without idiopathic
recurrent pregnancy miscarriage (a=0.0125)

Cervical | Mean Standard | 95% Cl | 95% ClI | Signifi- Cervical | Mean Standard | 95% CI 95% Cl | Signifi-
regions | difference | error Lower Upper | cance regions | difference| error Lower Upper cance
bound bound bound bound
SrA-srB | 0.14012 0.06038 0.01995 | 0.26030 | 0.023 srA-srB | 0.29750 1.51129 | -0.18584 | 0.78084 | 0.221
srA-srC | 0.34813 0.06528 0.21819 | 0.47806 | 0.000 srA-srC | 0.52175 1.37665 | 0.08148 0.96202 | 0.021
srA-srD | 0.29263 0.08572 0.12200 | 0.46325 | 0.001 srA-srD | 0.39800 1.45750 | -0.06813 | 0.86413 | 0.009
srB-srC | 0.20800 0.06388 0.08085 | 0.33515 | 0.002 srB-srC | 0.22425 | 0.67978 | 0.00685 | 0.44165 | 0.044
srB-srD | 0.15250 0.68021 0.00113 | 0.30387 | 0.048 srB-srD | 0.10050 0.82557 | -0.16353 | 0.36453 | 0.446
srC-srD | -0.05550 0.06674 -0.18833 | 0.07733 | 0.408 srC-srD | -0.12375 | 0.77112 | -0.37036 | 0.12286 | 0.316

Cl: Confidence interval, sr: Strain ratio

Cl: Confidence interval, sr: Strain ratio
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Figure 3. Box-and-whisker plots of elastographic measurements for
different regions of the cervix in women with idiopathic recurrent
pregnancy miscarriage. srA: the external and superior cervical lip.
srB: the internal and superior cervical lip. srC: the internal and inferi-
or cervical lip. srD: the external and inferior cervical lip. The medians
(lines within boxes), interquartile ranges (IQR, boxes), and values
within 1.5 IQR (whiskers) are also shown. sr: Strain ratio
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Figure 4. Box-and-whisker plots of elastographic measurements
for different regions of the cervix in women without idiopathic
recurrent pregnancy miscarriage. srA: the external and superior
cervical lip. srB: the internal and superior cervical lip. srC: the
internal and inferior cervical lip. srD: the external and inferior
cervical lip. The medians (lines within boxes), interquartile ran-
ges (IQR, boxes), and values within 1.5 IQR (whiskers) are also
shown. sr: Strain ratio
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factors, chromosomal abnormalities, various infections,
endocrinopathies, and environmental factors. Generally
the etiology is unknown, which we define as “idiopathic”
(11).

We can perform several tests to evaluate a woman who
has a history of RPM. Ultrasonographic measurement of
the length of the cervix is usually performed for detecting
the abnormalities of the uterus and cervix (11). In our
study, we compared the women according to the cervical
length measurements. The results were similar between
the groups. According to our results, we conclude that to
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measure the length of the cervix by ultrasound is not a
helpful method to evaluate women with IRPM.

In recent years ultrasound-derived ES has become
popular in obstetrics and gynecology. There have been
several studies about ES; some of them included cervical
ES. These studies focused on the prediction of preterm
birth through the use of ES to evaluate the cervix.
Hernandez-Andrade et al. (12) for instance, used ES for
evaluating the strain of cervical tissue and examined the
association between low strain levels of internal cervical
ostium and lower risk of spontaneous preterm delivery.

In our previous study, we evaluated the cervix in
women who experienced pregnancy loss related to
cervical insufficiency (10).

In the present study, we investigated the cervix uteri
through the use of ES in women with IRPM presenting
in their first trimester. According to the elastographic
measurements, we found that the external part of the
upper lip of the cervix was significantly softer than the
internal part and lower lip in each group. This result was
compatible with the results of Molina et al. (13) who
found that the superior and external regions of the cervix
were significantly softer than the inferior and internal
regions. However, we believe that this result may still
be open to criticism. We assume that different studies
on cervical thickness to be performed in the future may
report different results.

Based on the elastographic measurement data, we
found that the superior and external part of the cervix
(region A) was the softest area in both groups (p<0.05)
(Table 2). When we examined intraclass correlation of
elastographic measurements in different regions of the
cervix, we observed that region A was softer than region
D in both study and control groups (Tables 4, 5). According
to our results, we could not find a statistically significant
difference between the two groups.

As far as we could discern, this is the first study
evaluating the cervix with ES in patients with a history
of IRPM. The small sample size proved to be the major
obstacle for this study. The force applied during the ES for
compressing the tissue cannot be standardized, and this is
the major limitation of the ES technique.

Conclusion

In conclusion, we report that ES is not a reliable method
to evaluate these patients. Therefore, further studies are
required in order to report more comprehensive results.

Ethics

Ethics Committee Approval: The study were approved
by the Local Ethics Committee of Keciéren Medical and
Research Hospital, Informed Consent: Consent form was
filled out by all participants.

Peer-review: Externally and Internally peer-reviewed.



Ocal et al., Cervical Elastosonography

Authorship Contributions

Concept: Doga Fatma Ocal. Design: ismail Burak
GUltekin. Data Collection or Processing: Yesim Ucar. Analysis
or Interpretation: Esengull Turkyilmaz. Literature Search:
Mehmet Firat Mutlu. Writing: Yasemin Cekmez.

Conflict of Interest: No conflict of interest was declared
by the authors.

Financial Disclosure: The authors declared that this
study received no financial support.

References

1. Toth B, Jeschke U, Rogenhofer N, et al. Recurrent miscarriage:
current concepts in diagnosis and treatment. J Reprod
Immunol 2010;85:25-32.

2. Ford HB, Schust DJ. Recurrent pregnancy loss: etiology,
diagnosis, and therapy. Rev Obstet Gynecol 2009;2:76-83.

3. Bates SM. Consultative hematology: the pregnant patient
pregnancy loss. Hematology Am Soc Hematol Educ Program
2010;2010:166-72.

4. Mazza E, Parra-Saavedra M, Bajka M, et al. In vivo assessment
of the biomechanical properties of the uterine cervix in
pregnancy. Prenat Diagn 2014;34:33-41.

5. Kirchoff H, Haupt W. [Value of radiographic studies on the
cervix uteri and internal uterine orifice with reference to
irregular pregnancies (abortus-premature labor)]. Zentralbl
Gynakol 1977;99:1159-65.

223

10.

11.

12.

13.

Cespedes |, Ophir J, Ponnekanti H, et al. Elastography:
elasticity imaging using ultrasound with application to muscle
and breast in vivo. Ultrason Imaging 1993;15:73-88.

Ophir J, Alam SK, Garra B, et al. Elastography: ultrasonic
estimation and imaging of the elastic properties of tissues.
Proc Inst Mech Eng H 1999;213:203-33.

Ophir J, Cespedes |, Ponnekanti H, et al. Elastography: a
quantitative method for imaging the elasticity of biological
tissues. Ultrason Imaging 1991;13:111-34.

Parker KJ, Doyley MM, Rubens DJ. Imaging the elastic
properties of tissue: the 20 year perspective. Phys Med Biol
2011,56:R1-R29.

Ocal FD, Cekmez Y, Erdogdu E, et al. The utility of cervical
elastosonography in prediction of cervical insufficiency:
cervical elastosonography and cervical insufficiency. J Matern
Fetal Neonatal Med 2015;28:812-8.

Feltovich H, Hall TJ, Berghella V. Beyond cervical length:
emerging technologies for assessing the pregnant cervix. Am
J Obstet Gynecol 2012;207:345-54.

Hernandez-Andrade E, Romero R, Korzeniewski SJ, et al.
Cervical strain determined by ultrasound elastography and its
association with spontaneous preterm delivery. J Perinat Med
2014;42:159-69.

Molina FS, Gomez LF, Florido J, et al. Quantification of cervical
elastography: a reproducibility study. Ultrasound Obstet
Gynecol 2012;39:685-9.



Original Article / Ozgin Arastirma

DOI: 10.4274/haseki.3234
Med Bull Haseki 2016;54:224-31

Ultrasound in Pregnancy: A Cross-sectional Study
of Knowledge and Expectations among Pregnant
Women in Southwest Turkey

Gebelikte Ultrason: Glneybati Turkiye'deki Gebe Kadinlarin Bilgi ve

Beklentilerinin Kesitsel Calismasi

Burcu Kasap, Emine Nese Yeniceri*, Melike Nur Akin, Eren Akbaba, Mert Kicuk,

Nilgiin Oztiirk Turhan, Aylin Saglam™**

Mugla Sitki Kogman University Faculty of Medicine, Department of Obstetrics and Gynecology, Mugla, Turkey

*Mugla Sitki Kogman University Faculty of Medicine, Department of Family Medicine, Mugla, Turkey

**Tekden Hospital, Clinic of Obstetrics and Gynecology, Istanbul, Turkey

Abstract
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Aim: Ultrasound scanning has become universally accepted tool in
prenatal care. We sought to evaluate the knowledge and expectations
of pregnant women in Turkey towards ultrasound use during
pregnancy.

Methods: We performed a crosssectional study of 108 pregnant
women in Mugla Sitki Kogman University. The subjects completed
a questionnaire consisting of three sections: Sociodemographic
characteristics, 13-question assessment of knowledge regarding the
use of ultrasound during pregnancy, and assessment of expectations.
The patients were awarded one point for every correct answer, with
total scores categorized into three groups: 0-4 points insufficient, 5-8
points moderately sufficient, and 9-13 points sufficient. Comparisons
were performed using the chi-square test.

Results: The mean age of the respondents was 28.6+4.9 years (18-
39). Patient knowledge was insufficient in 34 participants (31.4%),
moderately sufficient in 56 participants (51.9%), and sufficient in
18 participants (16.7%). Among respondents, 31.5% believed that
structural abnormalities would be detected in at least 40%, while 99%
expected to learn the gender of baby.

Conclusion: The majority of our study population had insufficient
to moderately sufficient knowledge regarding the use of ultrasound
during pregnancy, with a high degree of misinformation regarding
patient expectations. These results suggest a greater need for national
education in terms of the diagnostic capabilities and limitations of
pregnancy ultrasound.

Keywords: Expectation, knowledge, ultrasound, pregnancy, Turkey

Amag: Ultrason prenatal bakimda kabul edilmis uluslararasi bir aractir.
Biz de Turkiye'deki gebe kadinlarin gebelikte ultrason kullanimina
yonelik bilgi ve beklentilerini arastirmayi hedefledik.

Yéntemler: Mugla Sitki Kogman Universitesi'ndeki 108 gebe kadinin
katiimiyla kesitsel bir ¢alisma yapildi. Katiimailarin tamamladigi anket
lc¢ boliimden olusmaktaydi: Sosyodemografik karakteristikler, gebelikte
ultrason kullanimiyla ilgili bilginin degerlendirildigi 13 soru, beklentilerin
degerlendirilmesi. Hastalar her dogru cevap icin bir puan alacaklari
sekilde nihai puanlariyla Ug kategoriye ayrildilar: 0-4 puan yetersiz,
5-8 puan orta dlzeyde yeterli ve 9-13 puan yeterli. Gruplar arasindaki
karsilagtirmalar ki-kare testi ile degerlendirildi.

Bulgular: Katllimailarin yas ortalamasi 28,6+4,9 yas (18-39 yas) idi.
Hastalarin bilgi diizeyi 34 katilimcida (%31,4) yetersiz, 56 katlimcda
(%51,9) orta duizeyde yeterli ve 18 katilimaida (%16,7) yeterli olarak
degerlendirildi. Katiimalarin %31,5'1 hastalarin en az %40’ inda
yapisal anomalilerin tespit edilecegine inanmaktayken, %99'u bebegin
cinsiyetini 6grenme beklentisi icindeydi.

Sonug: Calismaya dahil olan toplumun cok buyuk kismi gebelikte
ultrason kullanimi ile ilgili yetersiz ile orta dizeyde yeterli bilgi dlizeyine
sahipken hasta beklentileri ile ilgili yliksek diizeyde yanlis bilgilendirme
mevcuttu. Bu sonuglara gore gebelik ultrasonunun tanisal kapasitesi ve
kisithiliklari hakkinda ulusal dlizeyde daha fazla hasta egitimine ihtiyag
vardir.
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Introduction

Ultrasound scans have become universally accepted
tools in prenatal care throughout much of the world (1),
used for both screening and diagnosis (2). As a screening
tool, ultrasound is used for low-risk patients to confirm
gestational age, multiple pregnancy, and fetal abnormalities
(3,4). Congenital abnormalities are most commonly seen in
patients with no known risk factors. As detection of most
malformations becomes possible in the late first trimester,
the optimum time for an anomaly scan is 18-20 weeks (5).
While the vast majority of pregnant women react positively
to the use of ultrasound during pregnancy, many women
report feelings of anxiety regarding the possibility of bad
news (1), particularly those from lower sociodemographic
groups (6). To overcome such difficulties, patients should be
informed as to who is performing the scan, its purpose, and
what is occurring during the procedure. Adherence to these
basic guidelines has been shown to positively affect both
the knowledge level and expectations of pregnant women
regarding the use of ultrasound. Greater recognition of
differences in patient knowledge, along with both realistic
and unrealistic expectations within the pregnant population,
is important for healthcare workers as a means of limiting
negative consequences associated with ultrasound
examinations. While studies examining the knowledge
and expectations of pregnant women regarding the use
of ultrasound during pregnancy have been conducted in
Denmark (7), Ireland (8), Sweden (9), United Kingdom
(10), and China (11), these studies cannot be adapted to
the Turkish population due to significant sociodemographic
discrepancies. For this reason, we devised a cross-sectional
survey using self-administered questionnaires to evaluate
the knowledge and expectations of Turkish pregnant
women regarding the use of ultrasound during pregnancy.

Methods

We performed a cross-sectional survey of pregnant
women seen in Mugla Sitki Kogman University prenatal
clinic in Mugla, Turkey. Ethical approval for this study was
obtained from the Health Sciences Ethics Committee
of Mugla Sitki Kogman University and therefore the
study has been performed in accordance with the
ethical standards laid down in the 1964 Declaration
of Helsinki. All participants signed written informed
consents. The questionnaire was based upon those used
in similar studies from Denmark (12) and China (11).
The questionnaire was initially validated by offering a
pilot questionnaire form among 20 pregnant women
to determine whether the questions were written at an
appropriate understanding level of the participants. Five
gynecologists were asked to criticize the content of the
questionnaire. The questionnaire forms were sent to a
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total of 122 responders who had not undergone first
trimester prenatal screening tests, while 14 questionnaire
forms were not completed adequately. The questionnaire
consisted of three sections. The first part evaluated the
sociodemographic characteristics of the study participants,
including maternal age, gestational age, education levels
of both the pregnant woman and her partner, monthly
family income, occupational status, previous visits to state-
employed or private obstetricians, previous visits to a family
physician, gravidity and parity numbers, and awareness
of the term perinatology. The first section also evaluated
the source of knowledge about using ultrasound in
pregnancy. The second section consisted of 13 questions
evaluating the level of patient knowledge regarding the
use of ultrasound during pregnancy. The contents focused
on the goals of pregnancy ultrasound, the detection
rate for abnormalities, the limitations of ultrasound,
the gestational period during which anomaly scans are
performed, and the safety of ultrasound examinations.
The patients were awarded one point for every correct
answer, with total scores categorized into three groups:
0-4 points was classified as insufficient, 5-8 points was
classified as moderately sufficient, and 9-13 points was
deemed sufficient. The third part of the questionnaire
examined expectations of the pregnant women prior to
pregnancy ultrasound. Here, questions focused on the
detection rate of pregnancy ultrasound for anomalies, the
number of scans performed over the course of pregnancy,
the identity of the sonographer (obstetrician/radiologist/
family physician), and desire to learn the gender of the
baby. Variables were categorized according to the data
of the Women's Health Project in Turkey (13). All data
were recorded and analyzed using the SPSS for Windows
software (v. 20.0; SPSS Inc., Chicago, IL, USA). Simple
descriptive statistics were used for the sociodemographic
data. Categorical variables were compared using the chi-
square test. P values of less than 0.05 were considered
statistically significant.

Results

A full list of patient demographic data can be found in
Table 1. The mean age of the respondents was 28.6+4.9
years (range: 18-39 years). The mean gestational age
was 11.21£2.65 weeks (range: 4-14 weeks). Among
pregnant women and their partners, 50.9% and 67.6%,
respectively, reported an educational level higher than
high school diploma. In total, 53% of the participants had
a monthly household income higher than the minimum
wage (~$350 USD); 47% of participants lived in the city.
Among respondents, 62% were unemployed. The rate of
the previous visits to state-employed obstetricians, private
obstetricians, and family physicians was 63%, 38.9% and
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51.8%, respectively. In terms of prior pregnancies, 37.9%

Table 1. Sociodemographic features of the participants

were nulliparous; the remaining 62.1% reported at least (n=108)
one prior pregnancy, of which 75.9% had more than two n %
previous pregnancies. Only 12.9% of pregnant women Age (years)
were aware of the term perinatology. For part two of the 38 i; ig-g
survey, 34 participants (31.4%) were categorized as having —— :
. . Education level of pregnant women
an insufficient level of knowledge (0-4 correct answers), <High school 53 491
6 (51.9%) were categorized as having a moderately =High school 55 50.9
sufficient level of knowledge (5-8 correct answers), and Education level of partner
18 (16.7%) were categorized as having a sufficient level of i:'lgﬂ ziﬂggll ?g g;-g
knowledge (9-13 correct answers) (Table 2). S :
. . Family income
The relationship between knowledge about pregnancy <USD 350 51 47
ultrasound and sociodemographic characteristics is shown >USD 350 57 53
in Table 3. Univariate analysis showed that the level of Place of residency
knowledge about pregnancy ultrasound was significantly \C/:lt';ge' county g? 23
correlated with age (p=0.017), education level (p=0.009), Occupation
place of residency (p=0.039), previous visits to private Employed 41 38
obstetricians and family physicians (p=0.0025 and Unemployed 67 62
p=0.001, respectively), and parity (p<0.001). It was found Previous visits to state-employed obstetrician
that the level of knowledge about pregnancy ultrasound es
_ ag preg y No 68 63
was not associated with the level of the partner's 40 37
education, monthly family income, occupational status, Previous visits to private obstetrician
previous visits to state-employed obstetricians, or gravidity. Yes 42 38.9
No 66 61.1
Doctors, healthcare staff, and brochures were the most - = . =
. . . Previous visits to family physician
commonly cited sources of ultrasound-related information, Ve 56 518
while television and radio were the least common (Figure No 52 48.2
1). Within these data, a statistically significant correlation Gravidity
was observed between women who had previously visited 12 ég %g';
a private obstetrician and those citing doctors, healthcare ;arit :
staff, and brochures as their primary source of information, Nullig;rous 41 379
while women who had not previously visited a private Multiparous 67 62.1
obstetrician were more likely to cite television and radio
Table 2. Answers of pregnant women to questions regarding knowledge on ultrasound (n=108)
Questions Correct answer Wrong answer Don’t know
n (%) n (%) n (%)
1 Can ultrasound evaluate fetal growth? 84 (77.8) 7 (15.7) 7 (6.5)
2 | Can ultrasound evaluate fetal morphology? 54 (50) 44 (40.7) 10 (9.3)
3 | Can ultrasound evaluate amniotic fluid volume? 63 (58.3) 29 (26.9) 6 (14.8)
4 | Can ultrasound evaluate the placental site? (55 6) 30 (27.8) 8(16.7)
5 | Can ultrasound diagnose chromosomal or genetic abnormalities (e.g. 2 (29.6) 0(9.3) 6(61.1)
Down syndrome, thalassemia)?
6 }s any s)peaﬁc preparation needed prior to an ultrasound examination (e.g. | 59 (54.6) 9(8.3) 40 (37)
asting)?
Can ultrasound evaluate the level of fetal intelligence? 56 (51.9) 17 (15.7) 5(32.4)
When is the routine morphology scan usually performed? 8 (16.7) 6 (5.6) 4 (77.8)
Is morphology ultrasound obligatory? 76 (70.4) 21(19.4) (10.2)
10 | Is ultrasoundsafe to fetuses? 47 (43.5) 9 (8.3) 2 (48.1)
11 | Can ultrasound diagnose all structural abnormalities? 4 (13) 20 (18.5) 4 (68.5)
12 | Is transvaginal ultrasound safe for both fetus and mother? 21 (19.4) 22 (20.4) 5 (60.2)
13 | Which pregnant women are recommended to have an anomaly scan? 68 (63) 20 (18.5) 0(18.5)
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as their primary source of information (p<0.001). In terms
of patient expectations, 10% of participants believed
that ultrasound would detect structural abnormalities in
>90% of individuals (Figure 2). Among all respondents,
31.5% of women believed that structural abnormalities
would be detected in >40% of patients (data not shown),

Table 3. The relationship between the knowledge level of
pregnant women about ultrasound and their sociodemographic
characteristics (n=108).

Knowledge level of the pregnant women about ultrasound

Insufficient | Moderately | Sufficient | p
(n=34) sufficient (n=18)
(n=56)
Age (years)
<30 26 27 8 *0.017
=30 8 29 10
Education level of
pregnant woman *0.009
<High school 24 23
=High school 10 33 12
Education level of
partner 0.211
<High school 15 15
=High school 19 41 13
Monthly family
income 0.254
<USD 350 20 23 8
>USD 350 14 33 10
Place of residency
Village, county 22 30 5 *0.039
City 12 26 13
Occupation
Employed 0.457
Unemployed 11 21 9
(housewife) 23 35 9
Previous visits to
public hospital 0.978
obstetrician
Yes 24 39 5
No 10 17 13
Previous visits to
private obstetrician *0.025
Yes 10 20 12
No 24 36 6
Previous visits to
family physician *0.000
Yes 5 39 12
No 29 17 6
Gravidity
1 9 9 0.386
=2 25 47 13
Parity
Nulliparous 24 11 6 *0.000
Multiparous 10 45 12
Being aware of the
term perinatology 0.113
Yes 4 5 5
No 30 51 13
USD: United states dollar
* p<0.05
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although nearly 80% of participants admitted that they
did not know the detection rate. In total, 80% of patients
expected scanning to be performed at every visit (Figure
3), with 99% assuming that the healthcare provider
performing the scan was an obstetrician. More than 99%
of respondents expected to be able to learn the gender
of their baby.

Source of Knowledge

50—

Frequency
w B
o o
| 1

n
=]
|

-
o
1

0=

M

Doctors/Health Care
Workers

TV/Radio

Friends
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60

40

20—

0=
20-40%

Figure 2. Detection rate expectation

40-60% 60-80% >90% Don’t Know

How many times would you supposed to be scanned?

100

60—

40—

1-2 times 3-4 times 5-6 times In every visit Don’t Know

Figure 3. Number of scans expectation
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Discussion

This cross-sectional study was conducted at a university
hospital in Mugla, a city in Southwestern Turkey with a
population of 890.000, to evaluate the knowledge levels
and expectations of pregnant women regarding the use
of ultrasound during pregnancy. Our results revealed
a considerable lack of knowledge regarding the use of
ultrasound during pregnancy, despite considerable interest
in the procedure. The present study demonstrated that
the main sources of information for pregnancy ultrasound
among our study population were doctors, healthcare
staff, and brochures. This observation is in marked
contrast with a previous study which found that health
professionals provide little information to women during
their pregnancy (9). A similar study by Chan et al. (11)
reported that the major sources of ultrasound knowledge
for nulliparous women were friends, relatives, and
private doctors, whereas prior experience and healthcare
providers were the primary sources of knowledge for
multiparous women. Here, we observed a significant
discrepancy in patient knowledge based upon healthcare
providers, with those who had previously visited private
obstetricians exhibiting greater knowledge of ultrasound
use during pregnancy than those who had visited state-
employed obstetricians. This difference is likely due to the
lower number of patients examined at private prenatal
clinics, which generally allows for longer examination
times, and better patient education. This observation
suggests a need for longer examination times in public
hospitals, a need to develop efficient educational tools
to convey information in busy settings to enable better
patient education. In another perspective, physicians who
work for public health should be motivated to instruct
appropriate skills for patient education. The highest level
of knowledge regarding the use of ultrasound during
pregnancy was seen in multiparous women, as well as
in those >30 years of age, likely the result of experience
gained during previous pregnancies. A strong association
was also seen between ultrasound knowledge and patient
educational level, as expected. Women living in the city
had higher levels of knowledge relative to those living in
more rural areas, consistent with the findings of a similar
study from China (11).

The overall correct answer rate for fetal growth,
amniotic fluid volume, and the placental site were
satisfactory, however, 40.7% of participants did not
know that ultrasound could be used to assess fetal
morphology. While 61.1% of respondents indicated
that they did not know if ultrasound could be used to
diagnose chromosomal or genetic abnormalities (e.q.
Down syndrome or thalassemia), only 29.6% were able
to answer correctly. Similarly, 68.5% of respondents did
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not know whether or not ultrasound could be used to
diagnose any kind of abnormality. According to the
Eurofetus study, the largest prospective study ever
performed, the overall fetal detection rate for anomalous
fetuses was 61.4% (14). In another study, the detection
rate for significant abnormalities was found to be 55%
(15). In our study, the majority of the participants did not
know the detection rate of ultrasound examinations and
only 13% were correct in their estimation of the detection
rate of fetal abnormalities. The primary objective of the
18-23-week anomaly scan is to reassure the patient that
the fetus has no pronounced structural abnormality, a goal
which should be clear to all patients prior to performing
the scan (16). However, in our study, only 22.2% of
respondents were able to correctly identify the interval
for the anomaly scan. These results suggest a need for
more patient education regarding the timing and purpose
of the anomaly scan, ideally at the beginning of prenatal
care. The expected anomaly rate in our study was very
high, with 31.5% of the pregnant women reporting an
expected anomaly rate =40%, albeit lower than that of
Chan et al. (11) who reported that over 70% of their
study population believed the overall detection rate of
ultrasound to be >40%. These observations are broadly
consistent with that of a previous report on women'’s
perception and knowledge of the second trimester,
where only 8% of respondents knew the detection rate
of the anomaly scan (10). In the present study, 8% of
respondents anticipated an anomaly detection rate >90%
from the ultrasound examination. Since these unrealistic
over-expectations may lead to both medical and legal
complications, greater efforts must be made to correct
these misconceptions. Overall knowledge levels regarding
the need for specific preparation prior to ultrasound were
satisfactory. Transabdominal ultrasonography scanning
with a full bladder might increase the quality of images in
the first trimester, although this is generally not necessary
at advanced gestational ages. Also, fasting is not necessary
for obstetric examinations. This knowledge may reduce the
number of patients waiting in a state of hunger for several
hours, which on occasion can lead to both dizziness and
fainting. In terms of expectations regarding ultrasound
safety, 43.5% of participants thought that ultrasound was
safe; while 8.3% worried that ultrasound may be harmful
to the fetus. These results are considerably lower than
those of Eurenius et al. (9) and Chan et al. (11) studies in
which 99% and 83.3% of pregnant women, respectively,
believed ultrasound to be safe. Despite its widespread
use, the safety of ultrasound is not without debate.
Ultrasound can cause biological effects through heating,
cavitation, and micro-streaming, though it has been
shown that ultrasound is safe for the developing embryo
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at temperatures up to 1°C (17). Therefore, pregnant
women should be reassured that ultrasound scanning is
safe when examination times are not prolonged and the
lowest output settings are used. Transvaginal ultrasound
is more uncomfortable than abdominal ultrasound and,
when performing vaginal ultrasound, the application of
gentle pressure to the uterus and transducer rotation in
combination with manual abdominal pressure is necessary.
For this reason, only 19.4% of participants thought that
transvaginal ultrasound was safe, compared to 20.4% who
thought that the procedure may be harmful for either the
mother or the fetus. In a study conducted by Levmore-
Tamir et al. (18) it was demonstrated that a transvaginal
ultrasound anomaly scan conducted in the early second
trimester of pregnancy is safe for the fetus, and does
not cause adverse perinatal outcomes, such as placental
abruption or cord entanglement when compared to an
abdominal non-vaginal ultrasound anomaly scan.

In low-risk pregnancies with a background prevalence
of 2% fetal abnormalities, ultrasound screening has
proven effective in the diagnosis of fetal abnormalities.
According to the Routine Antenatal Diagnostic Imaging
with Ultrasound Study, only 39% of the prenatal
population constituted a truly low-risk group (19,20). In
our study, 63% of the participants knew that anomaly
scans are recommended in all patients, not just for high-
risk pregnancies, while 70% of participants knew that
the second trimester anomaly scan is not obligatory, and
they have the right to refuse an ultrasound examination.
This result is similar to that of a Chinese study in which
65% of participants knew that ultrasound was not
compulsory (11). Beyond basic diagnostic uses, ultrasound
imaging may also have a bonding effect between the
mother, partner, and fetus (21), although scans are not
necessarily performed at every visit. In Denmark, since
the introduction of the Danish National Board of Health
guidelines in 2004, all Danish pregnant women have
been offered two ultrasound scans, one at 11-14 weeks
as a risk evaluation for Down syndrome, and one at 18-
20 weeks as a fetal anomaly scan (22). Expert opinion
asserts that, when there are no specific indications for a
first trimester examination, 18-20 weeks gestation is the
appropriate time for a single ultrasound examination.
All patients should be informed of the advantages and
disadvantages of ultrasonography (23). According to the
prenatal care guidelines of the Turkish Ministry of Health,
five or six prenatal examinations are recommended,
although the number of recommended ultrasound scans
is not addressed (24). In our study, 80% of participants
expected to be scanned at every prenatal examination, an
unrealistic expectation given the added time and expense
associated with ultrasound scans.
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Ultrasounds are routinely performed by three different
groups of medical professionals: Sonographers, radiologists,
and obstetricians. A sonographer is a medical specialist who
uses sound waves to obtain images, while a radiologist is
a doctor who specializes in scientific imaging. In Denmark,
sonographers are often midwives or nurses certified by the
Fetal Medicine Foundation to perform routine ultrasound
scans, with doctors only consulted in cases of pathological
conditions (22). In our study, there was an almost universal
expectation among the pregnant population (99%) to
be scanned by an obstetrician rather than a radiologist
or family physician. This is likely due to the lack of formal
training available for family practitioners in pregnancy
ultrasound, as well as the unwillingness of pregnant
women to schedule appointments with a radiologist, a
process that may keep patients waiting for months. Despite
a lack of formal training for family practitioners, the level of
ultrasound knowledge was positively associated with prior
visits to both private prenatal clinics and family physicians.
In contrast, previous visits to public prenatal clinics were
not correlated with an increase in the level of knowledge
regarding ultrasound examinations. As the physical and
mental preparation of women for pregnancy should begin
at their primary care facility, expanded training programs
for family physicians may enable better prenatal care,
reducing the burden on obstetricians. Modern ultrasound
machines allow us to readily identify the gender of the
fetus. The detection rate of fetal gender at 16 weeks
ranges from 64-97%, with an accuracy of 93-99% (25). In
our study, 99% of women expected to learn the gender
of their fetus during their ultrasound examination. In a
study of 472 pregnant women by Harrington et al. (26)
74.7% wanted to know the gender of the baby. Given a
standard 20 minutes for each anomaly scan, without any
additional time to detect the gender of the fetus, 96.7%
of the scans produced a correct diagnosis for gender (26).
The highest rate of patients wanting to know the gender of
their fetus was reported by Chan et al. (11) who observed
that >90% of their population wanted to know the gender
of the baby, an outcome likely associated with traditional
Chinese culture, and the preference for male offspring (11).
In contrast, these levels were considerably lower among
Caucasian populations (7,8). While it is generally reasonable
to provide this information to prospective parents, it is
important for patients to be aware of both the limitations
and misdiagnosis rates associated with ultrasound
detection of gender. This study had several limitations.
One of the main limitations was that the pregnant women
were surveyed regarding their knowledge of ultrasound in
general. This level of knowledge did not address the use
of separate routine and anomaly scans. The study also
could not ascertain if women were aware of specific fetal
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abnormalities. Conducting the study at a university prenatal
clinic, which serves a predominantly high-income, well-
educated population, is also likely to have influenced our
results.

Conclusion

The majority of our study population was deemed
to have insufficient to moderately sufficient knowledge
regarding the wuse of ultrasound during pregnancy,
with a high degree of misinformation regarding patient
expectations. These observations suggest a need for
detailed information packs and informed consent forms
as a means of better-educating patients about the use and
outcomes associated with pregnancy ultrasound. While
the results presented here do show important differences
relative to previous studies, it is important to assess each
pregnant woman'’s knowledge and expectations relative
to the social values of her own country. Informed consent
forms should be reviewed in detail with each woman
before the ultrasound examination, with an emphasis on
the goals and limitations of the procedure, to overcome
unrealistic expectations. Additional training of ultrasound
examination staff may be necessary to achieve these goals.
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Abstract

Amag: Elektif cerrahi planlanan hastalarin  klinik, antropometrik ve
laboratuvar yontemleriyle ntrisyonel durumunun belirlenmesi amaglanmistir.
Yoéntemler: Dort yillik retrospektif calismada, 90 hasta incelendi. Hastalar
timar (grup 1) ve diger operasyon grubu (grup 2) olmak tzere iki gruba
ayrildi. istatistiksel analiz icin, Student t, Mann Whitney U ve kikare
testleri kullanildi.

Bulgular: Yas ortalamasi 62,8+11,0 yil olan Ug erkek sekiz kadin toplam
11 hastaya timor nedeniyle (grup 1), yas ortalamasi 47,7+16,2 yil olan 35
erkek 44 kadin toplam 79 hastada (grup 2) diger nedenlerle operasyon
planlanmisti. ikinci grubun yas ortalamas 1. gruba gére istatistiksel olarak
anlamli diistikti. Hastalarin viicut kitle indeksi (VKi) ortalamalari 30,1+6,6
olup %46,7'si obezdi. Triseps kalinligi ortalama 2,2+0,8 cm, Ust orta kol
cevresi 28,6+4,2 cm idi. Tim hastalarin Subjektif Global Degerlendirme
(SGD) siniflamasi A olup Beslenme Risk Taramasi [Nutritional Risk
Screening (NRS)] 2002 siniflamasi sadece iki hastada orta riskli idi. NRS
2002 siniflamasinda gruplar arasindaki fark istatistiksel olarak anlamliyd.
Gastrointestinal sistem bulgulart grup 1'de istatistiksel olarak anlamli
ylksekti. Hastalarin hastanede kalis streleri ortalama 2,6+2,4 glndu.
Grup 1'inyatis stiresi digerine gore istatistiksel olarak anlamli uzundu. Grup
1'de sedimantasyon ve aclik kan sekeri istatistiksel olarak anlamli ylksekti.
Komplikasyonlarin dérdii grup 2'de, ikisi grup 1'de goriild. Cinsiyet, VKI,
triseps kalinligi, Ust orta kol cevresi, komplikasyon oranlarinda ve SGD'de
istatistiksel olarak anlamli fark saptanmadi.

Sonug: Niitrisyonel riskli hastalar NRS 2002 testi ile tespit edilmistir.
Tum hastalarin %2'sinde, grup 1'in %18'inde pre-operatif nltrisyonel
destek gerektigi saptandi. Ancak antropometrik dlctimlerin, biyokimyasal
testlerin, VKi ve SGD’nin avantaji gésterilememistir.

Anahtar Soézciikler: Albumin, vicut kitle indeksi, elektif, nitrisyon,
Nutritional Risk Screening 2002, Subjektif Global Degerlendirme

Aim: We aimed to evaluate the nutritional status with clinical,
antropometric and laboratory methods in patients who were scheduled
for elective surgery.

Methods: Retrospective evaluation of 90 patients in a period of 4 years
was performed. Patients with tumors (group 1) were compared with
controls (group 2) in regard to nutritional status. Student t-test, Mann-
Whitney U test and chisquare test were used for statistical analysis.

Results: The mean age of patients in group 1 (3 males, 8 females) and
group 2 (35 males, 44 females) was 62.8+11.0 and 47.7+16.2 years,
respectively. The mean body mass index (BMI) was 30.1+6.6. Triceps
thickness and circumference of the upper mid-arm were 2.2+0.8
and 28.6£4.2 cm, respectively. All patients had a Subjective Global
Assessment (SGA) score A, but two patients were classified as having
moderate nutritional risk according to Nutritional Risk Screening (NRS)
2002. The mean length of hospital stay was 2.6+2.4 days. Complications
were observed in four patients of group 2 and in two patients of group
1. Gender, SGA score, albumin, prealbumin, BMI, triceps thickness,
circumference of the upper mid-arm and complication rates were
statistically similar between the groups. There was a statistically
significant difference in age, NRS 2002, gastrointestinal system findings,
length of hospital stay, sedimentation and fasting blood glucose levels
between the groups.

Conclusion: Patients with nutritional risk can be detected using the
NRS 2002. Nutritional support was necessary in 2% of all cases and
in 18% of group 1 patients. However, advantages of antropometric
measurements, biochemical tests, BMI and SGA could not be shown.

Keywords: Albumin, body mass index, elective, nutrition, Nutritional
Risk Screening 2002, Subjective Global Assessment
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Giris

Cerrahi hastada beslenme desteginin amaci hasarin
veya hastaligin katabolik etkilerini geri ¢evirmek vya
da bunlardan korumaktir. Beslenme desteginin en
gecerli gostergesi hastanin klinik olarak iyilesmesi ve
fonksiyonlarinin  yerine gelmesidir. Ndtrisyon destedi,
cerrahi hastalarin tedavisinin dnemli bir parcasidir. Cerrahi
hastalar protein-enerji malnitrisyonuna girmeye oldukca
yatkin bir hasta grubudur ve bu durum nazokomiyal
enfeksiyon ve ¢oklu organ yetmezligi gibi komplikasyonlara
yol acarak hem hastanede kalis stiresinin uzamasina, hem
de morbidite ve mortalitede artisa neden olmaktadir (1).
Total parenteral nutrisyon ve hatta enteral ntrisyonun
kendine gére komplikasyonlari vardir. Bu nedenle ameliyat
oncesi hastanin beslenme durumunun belirlenmesi ve
ona gore ilave nitrisyonel destek saglanmasi gerekliligi
hasta icin daha yararli olacaktir (2). Calismamizda elektif
cerrahi uygulanan hastalarda beslenme durumunun
degerlendiriimesi ve nutrisyonel destek ihtiyaci olan
hastalarin tespit edilmesi amaclanmistir.

Yontemler

Genel cerrahi klinigimizde 2009-2013 tarihleri arasinda
elektif cerrahi uygulanan hastalarda beslenme durumunu
degerlendirmek amaciyla 90 hastanin klinik, antropometrik
ve laboratuvar verisi retrospektif olarak degerlendirildi.
Hastalar timoér nedeniyle opere edilenler (grup 1) ve
timor disi nedenlerle opere edilenler (grup 2) olmak tzere
iki gruba ayrildi. Hastalarin klinik testleri, antropometrik
Olcuimleri ve laboratuvar degerleri incelenerek kullanilacak
parametreler; yas, cinsiyet, Ure, kreatinin, sedimantasyon,

lipoprotein (LDL), yuksek yogunluklu lipoprotein (HDL),
albumin, pre-albumin, l6kosit, B12, folat, ferritin, kas
kaybi, subkutan yad dokusu kaybi, sakral bdlgede ve
bileklerde 6dem, triseps ve deri kalinligi, ortalama Ust
orta kol cevresi, boy ve kilo olarak belirlendi. Hastalarin
diyette degisiklik durumu ve gastrointestinal sistem (GiS)
bulgulari kaydedilmisti. Tum hastalarin vicut kitle indeksi
(VKi; distk kilolu, normal kilolu, obez, morbid obez),
Subjektif Global Degerlendirme (SGD;A: lyi beslenmis, B:
Yetersiz beslenme, C: Agir yetersiz beslenme) ve Beslenme
Risk Taramasi [Nutritional Risk Screening (NRS);hafif, orta,
siddetli] durumlarina gore siniflamalari yapildi. Hastalarin
postoperatif hastanede kalis sireleri ve komplikasyonlar
(hipokalsemi, yara yeri enfeksiyonu, hematom, fistil)
incelendi.

Hastalarin timune calismayla ilgili bilgi verilip onamlari
alindi. Calismamiz retrospektif oldugundan etk kurul
onayl alinmamistir.

istatistiksel Analiz

istatistiksel analiz icin SPSS 17.0 (Chicago, IL, USA)
for Windows programi, Student t test, Mann Whitney U
testi, ki-kare testleri kullanildi. istatistiksel anlamlilik diizeyi
p degerinin 0,05 ten kiglk olmasi durumu istatistiksel
olarak anlamli kabul edildi.

Bulgular

Grup 1 ve 2'nin sonuclar Tablo 1'de gosterilmistir.
Calismaya 38 kadin 52 erkek olmak Uzere 90 hasta
alinmis olup yas ortalamalar 49,6+16,4'tGr. Grup 1'de
Uc¢ erkek sekiz kadin olmak Uzere toplam 11 hasta olup
yas ortalamalart 62,8+11,0 idi. Grup 2'de 35 erkek 44

glukoz,  aspartat aminotransferaz  (AST),  alanin kadin olmak Uzere toplam 79 hasta olup yas ortalamalari
aminotransferaz (ALT), total kolesterol, disik yogunluklu 47,7+16,2 idi. Gruplar arasi cinsiyet oranlarinda
Tablo 1. Klinik ve laboratuvar testlerin karsilastirmalar
Grup 2 Grup 1 Toplam
Ortalama * SD Minimum - Ortalama * SD Minimum - Ortalama * SD Minimum -
(ortanca) n (%) maksimum (ortanca) n (%) maksimum (ortanca) n (%) maksimum
VKI 30,4+6,4 (29,5) | 28,9318 27,9+7,8 (25) 22,7-33,2 30,146,6 (29,0) | 28,7-31,4
Albumin (g/dL) 4,3+0,4 (4,3) 4,244 4,2+0,5 (4,3) 3,94,6 4,3+0,4 (4,3) 4,244
Sedimantasyon 19,2+16,1 (14) | 15,622,8 33,5+31,4 (25) | 12,4-54,7 (2115'%)19'0 17,0-25,0
AKS (9966?;24'9 91,2102,4 (112022')&53'7 86,1-158,3 (951"9’(330'6 93,5-106,4
Pre-albumin (mg/dL) 23,9+5,4 (23) 22,7-25,1 21,2+6,1 (22) 17,1-25,3 23,6+5,5(23,0) | 22,4-24,8
SGD 79 (100,0) 11 (100,0) 90 (100,0)
NRS 2002 orta skor 0(0,0) 0,04,6 2(18,2) 5,1-47,7 2(2,2) 0,67,7
Hastane kalis stiresi 2,1£0,5 (2) 1,9-2,2 6,6%5,2 (6) 3,2-10,1 2,6£2,4 (2,0) 2,1-3,1

VKi: Viicut kitle indeksi, SGD: Subjektif Global Degerlendirme, AKS: Aclik kan sekeri, NRS: Beslenme Risk Taramasi (Nutritional Risk Screening)
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istatistiksel olarak anlamli bir fark saptanamadi (p=0,345).
Ancak yas ortalamalari farki istatistiksel olarak anlamli
bulundu (p<0,001). Grup 1'de timorler g hastada mide,
iki hastada kolon, iki hastada meme, bir hastada ileum,
bir hastada 6zofagus, bir hastada rektum ve bir hastada
strrenal yerlesimli olup gerekli onkolojik cerrahi tedavi
proseddrleri uygulanmisti. Grup 2'de ise 24 hastaya kronik
tash kolesistit, 18 hastaya inguinal herni, 10 hastaya
noddler guatr, dokuz hastaya pilonidal sinls, bes hastaya
insizyonel herni, bes hastaya kronik anal fissur, iki hastaya
meme fibroadenomu, iki hastaya umblikal herni, bir
hastaya epigastrik herni, bir hastaya sirtta lipom, bir hastaya
varis ve bir hastaya perianal fistdl tanisi ile gerekli cerrahi
prosedirler uygulanmisti. Hastalarin VKi ortalamalari
30,146,6 olup %46,7'si obezdi. VKi ortalamalarinda
gruplar arasinda istatistiksel olarak anlamli fark saptanmadi
(p=0,304). Hastalarin hi¢ birinde kas kaybl, subkutan yag
dokusu kaybi, sakral bélgede ve bileklerde 6dem yoktu.
Triseps kalinligr ortalama 2,2+0,8 c¢m, st orta kol gevresi
28,6%4,2 cm idi. Gruplar arasi triseps kalinligi ve Ust orta
kol cevresi ortalamalari arasindaki fark istatistiksel olarak
anlamli degildi (p=0,260 ve p=0,781). TUim hastalar
SGD siniflamasi A olup, NRS 2002 siniflamasi sadece iki
hastada ortaydi ve bu iki hasta da birinci gruptaydi. NRS
2002 siniflamasinda gruplar arasindaki fark istatistiksel
olarak anlamliydi (p=0,014). Hastalarin hi¢ birinde diyet
degisikligi yoktu. Hastalarin %88,9'unda GiS bulgulari
yoktu. GIS bulgulari grup 1'de grup 2'ye gore istatistiksel
olarak anlamli yuksekti (p<0,001). Hastalarin hastanede
kalig sUreleri ortalama 2,6+2,4 gindi. Grup 1'de yatis
siresi 6,6+5,2 gun, grup 2'de 2,1+0,5 gln olup gruplar
arasi fark istatistiksel olarak anlamli bulundu (p<0,001).
Hastalarin  biyokimyasal parametrelerinin  ortalamalari
Tablo 1'de 6zetlenmistir. Grup 1°'de bu parametrelerden
sedimantasyon ve aclik kan sekeri dizeyi ortalamasi diger
gruba gore istatistiksel olarak anlamli yiksekti (sirasiyla;
p=0,043 ve p=0,040).

Biyokimyasal parametrelerden normal sinirlar disinda
olan hastalarin oranlarn su sekildeydi; albumin <4 g/
dL (%14,4), pre-albumin <15 g/dL (%5,6); AST >50 U/L
(%6,7); ALT >55 U/L (%10,0); Gre >43 mg/dL (%12,2);
kreatinin >1,1 mg/dL (%12,4); HDL <40 mg/dL (%47,8);

LDL >130 mg/dL (%39,9); kolesterol =240 mg/dL
(%8,9); trigliserid >200 mg/dL (%11,1). Gruplarin normal
sinirlar disinda olan hasta oranlarinda istatistiksel olarak
anlamli fark yoktu (sirasiyla; p=0,657; p=0,098; p=0,155;
p=1,000; p=1,000; p=0,621; p=0,631; p=0,143; p=0,208;
p=0,586).

Hastalarin %93,3'linde operasyon sonrasi herhangi bir
komplikasyon gorilmezken; ¢ hastada hipokalsemi, bir
hastada fistul, bir hastada hematom, bir hastada yara yeri
enfeksiyonu gelismisti. Gruplarin komplikasyon oranlarinda
istatistiksel olarak anlamli fark saptanmadi (p=0,050).
Tum hastalarin %2'sinde, grup 1'deki hastalarin %18’inde
inceleme sonucu pre-operatif nitrisyonel destek gerektigi
saptandi (Tablo 2).

Tartisma

Beslenmenin saglik ve fonksiyonel kapasite Uzerine
onemli bir etkisi vardir. Toplumda saglikli yaslilar arasinda
malnUtrisyon insidansi %15 civarinda iken, sagliksiz olan
yasllarda protein enerji malndtrisyonu buyUk bir sorundur
(3,4). Ozellikle hastaneye yatirilan yasllarda bu oran %30-
65 arasinda iken uzun doénem bakim merkezleri veya
bakim evlerinde yasayanlarda ise %25-60 arasindadir (5).

Collins ve ark. (6) 10 normal yetiskin ve 82 ameliyat
hastasini dahil ettikleri calismada protein birikimlerini
degerlendirmede antropometrinin guvenilirligini
arastirmisti. Bu calismada calismaya alinanlarin  kilo
kayiplari, boy-kilo &lctimleri, kol cevreleri, kol kas alanlari
ve vilcut nitrojenleri karsilastinlmistir. Hasta gruplarinda
antropometrinin protein ndtrisyonunu degerlendirmede
glvenli oldugu, fakat varyansin buydkligu, kisisel tek
Olctimler icin uygunsuz oldugu, 35 hasta icin 2 hafta sonra
Olclimlertekrarlandiginda viicut nitrojenindeki degisimlerde
ve antropometrik dlcim degisimlerinde herhangi bir iliski
bulunmadigi saptanmistir. Bu sonuclar ile antropometrinin
kisa dénemde tek basina viicut nitrojeni degisimlerini takip
etmede guvenli olmadigi distntlmdstar.

Hill ve ark. (7); kilo kaybi, kol kasinda incelme, anemi,
vitamin eksikligi ve distk albumin seviyesinin tek basina
yeterli olmayip, kombine edildiklerinde malnUtrisyonun
ve kotd klinik gidisin gosterilmesinde iyi bir gdsterge
olabilecegini géstermislerdir.

Tablo 2. Post-operatif komplikasyonlarin karsilastiriimasi
Grup 2 Grup 1 Toplam
Komplikasyon olmayan n (%) Minimum - maksimum n (%) Minimum - maksimum | n (%) Minimum - maksimum
Yok 75 (94,9) | 87,7-98,0 9(81,8) | 52,394,9 84 (93,3) | 86,2-96,9
Fistdl 0(0,0) 0,0-4,6 1(9,1) 1,6-37,7 1(1,1) 0,2-6,0
Hematom 1(1.3) 0,2-6,8 0(0,0) | 0,0-25,9 1(1,1) 0,2-6,0
Hipokalsemi 3(3,8) 1,3-10,6 0 (0,0) 0,0-25,9 3(3,3) 1,19,3
Yara yeri enfeksiyonu 0(0,0) 0,04,6 1(9.1) 1,637,7 1(1,1) 0,2-6,0
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Calismamizda  pre-operatif  nutrisyonel  durumun
degerlendiriimesinde yapilan antropometrik 6lciimlerde,
boy- kilo &lglimleri, orta kol cevresi ve triseps deri kivrim
kalinligr agisindan gruplar arasinda fark yoktu. Her iki
grubun da pre-operatif ndtrisyonel durumu iyiydi.

Yetersiz Beslenme Evrensel Tarama Araci (Malnutrition
Universal Screening Tool), NRS 2002, Mini Nutrisyonel
Degerlendirme  (Mini  Nutritional Assessment), Kisa
Beslenme Degerlendirme Anketi (Short Nutritional
Assessment Questionaire), Yetersiz Beslenme Tarama Araci
[Malnutrition Screening Tool (MST)] ve SGD gibi testler
yatan hastalarda nitrisyon risk degerlendirmesi amaciyla
kullanilan en Gnemli testlerdir. Ferguson ve ark. (8) medikal
ve cerrahi tedavi nedeniyle takip edilen hastalar tzerinde
yaptigi calismada MST testinin malnltrisyon riski bulunan
hastalart %93-97 guvenilirlikle tespit edebildigini, kolay ve
hizli uygulanabilen bir test oldugunu bildirmislerdir. Bununla
birlikte hastanin nUtrisyon durumunu degerlendirmek
icin VKi'nin bir kriter olarak kullanilmamasinin testin
guvenilirligini arttiran bir faktor oldugu soylenebilir.

Wu ve ark. (9) gastrointestinal timér nedeniyle cerrahi
tedavi uygulanan hastalarda malnutrisyon riskini SGD testi
ile belirleyip, bu testin hastanede kalis stresini ve medikal
harcamalar belirlemede guvenilir bir test oldugunu
bildirmislerdir. Baska bir calismada ise mide timorli
hastalarin  preoperatif nutrisyon risk degerlendirmesi
NRS 2002 testi ile yapiimis ve NRS 2002 skoru =3 olan
hastalarin post-operatif komplikasyon ve hastanede kalis
stresinin glvenilir sekilde belirlenebilecegi bildirilmistir (2).

Bizim calismamiz da malignite ve diger nedenler
ile elektif cerrahi operasyon yapilan 31-73 yas arasi 90
hastanin pre-operatif degerlendirildigi VKi %25 ve 30
olarak bulunmus olup, her iki grup arasinda SGD skoru
degerlendirmesinde anlamli fark olmayip, NRS 2002
siniflamasi sadece iki hastada orta risk grubunda ve iki
hastada birinc grupta idi. Pre-operatif nitrisyonel durumun
degerlendirilmesinde  NRS 2002'nin SGD ve VKi ile
karsilastinldiginda daha iyi bir ndtrisyonel degerlendirme
yontemi oldugu gorilmektedir. NRS 2002 siniflamasinda
gruplar arasindaki fark istatistiksel olarak anlamliydi.

Beslenme durumunun degerlendirilmesinde kullanilan
albumin, pre-albumin, transferrin, retinol baglayici protein
gibi plazma proteinlerinin hicbiri tam olarak sensitif ya da
spesifik degildir. Gibbs ve ark. (10) yaptiklari calismada,
ameliyat oncesinde albumin degeri distkluginin kota
klinik gidiste énemli bir gosterge oldugunu géstermistir.
Sepsis ve enflamatuvar durumlarda albumin dustklaga
olabilecedi icin, tek basina albumin ile beslenme durumunu
degerlendirmek yetersizdir.

Bizim calismamizda da hastalarin  pre-operatif
beslenme durumun degerlendirmek icin yapilan serum
albumin, pre-albumin duzeyleri, kan lipid ve elektrolit
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profili, renal ve karacier fonksiyonlari oranlarinda
istatistiksel olarak anlamli fark yoktu. Pre-operatif serum
degerleri genel olarak normal sinirlar icerisinde idi. Bu da
biyokimyasal parametrelerin tek basina nttrisyonel durumu
degerlendirmekten ziyade nutrisyonel durumun enteral
veya parenteral beslenmeye cevabini degerlendirmede
daha anlamli oldugunu gostermektedir.

GUnlUk kalori ve protein alimlari, kan glukoz duzeyleri,
serum albumin, pre-albumin diizeyleri, kan lipid ve elektrolit
profili, renal ve karaciger fonksiyonlari ve antropometrik
lctimler, VKIi, SGD, sonuclar karsilastirildiginda, gruplar
arasinda nutrisyonel durumda anlamli bir fark olmadigi
saptandi.

Sonug¢

Ndtrisyonel riskli hastalar NRS 2002 testi ile tespit
edilmistir. TUm hastalarin %2'sinde, grup 1'in %18’inde
pre-operatif nutrisyonel destek gerektigi saptandi. Ancak
antropometrik 6lclimlerin, biyokimyasal testlerin, VKi ve
SGD'nin avantajl gosterilememistir.
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Abstract

Amag:  Perkitan  nefrolitotomi  sonrasinda  gelisen  toraks

komplikasyonlari ve tedavi etkinligi arastirildi.

Yontemler: Kasim 2003-Agustos 2014 tarihleri arasinda bobrek tas
nedeniile perkitan nefrolitotomi uygulanan 2527 hastadan, sonrasinda
intratorasik patoloji gelisen 49 hastanin dosyalari retrospektif olarak
incelendi.

Bulgular: Perkitan nefrolitotomi uygulanan hastalarin  49'unda
plevral eflizyon gelistigi gortldu. Hastalarin yas ortalamasi 46,1 ve
yas dagilimlari 13-85 arasinda idi. Hastalarin 19'u (%39) kadin, 30°u
(%61) erkekti. Hastalarin 40'ina (%82) suprakostal girisim, 9'una
(%18) subkostal girisim yapilmisti. Subkostal girisimlerden yedisi (%78)
12'nci kaburga Uzerinden, ikisi de (%22) 11'inci kaburga Uzerinden
uygulanmisti. Perkiitan nefrolitotomi sonrasinda hastalarin 43'tinde
(%88) hemorajik plevral eflizyon, altisinda (%12) hidropnémotoraks
gelistigi tespit edildi. Tanida, posteroanterior akciger grafisi ilk kullanilan
ve tani biraktiran radyolojik goriintiilemeydi.

Sonug: Perkiitan nefrolitotomi iyatrojenik toraks komplikasyonlarinin
bir nedenidir ve 6zellikle 12. kot Uzerinden yapilan girislerde plevra
ve akcigerlerin en fazla yaralanan organlar oldugu bilinmektedir.
Postoperatif donemde posteroanterior akcider  grafisi
torasik komplikasyonlarin erken tanisi icin kullaniimalidir. Bu tip

erken

komplikasyonlarin tedavisi icin tlip torakostomi genellikle yeterli
olmaktadir.

Anahtar Sozclikler: Komplikasyon, perkiitan nefrolitotomi, torasik

Aim: Thoracic developing  after

nephrolithotomy and the efficacy of their treatment were studied.

complications percutaneous

Methods: Among 2527 patients who were operated on using the
percutaneous nephrolithotomy technique for kidney stones between
November 2003 and August 2014, the medical records of 49
patients who had intrathoracic pathologies after the procedure were
retrospectively reviewed.

Results: It was observed that pleural effusion developed in 49 patients
who were operated with percutaneous nephrolithotomy. The mean
age of the patient population was 46.1 years and the age range was
13-85 years. Nineteen (39%) patients were female and 30 (61%) were
male. A supracostal intervention was applied in 40 (82%) patients. A
subcostal intervention was applied in nine (18%) patients. Seven (78%)
of the subcostal interventions were performed above 12th rib and 2
(22%) above 11t rib. After percutaneous nephrolithotomy operation,
a hemorrhagic pleural effusion developed in 43 (88%) patients and
hydropneumothorax in six (12%) patients.

Conclusion: Percutaneous nephrolithotomy is a cause of iatrogenic
thoracic complications and pleura and lungs are reportedly the
most commonly injured organs. In the case of early postoperative, a
posteroanterior chest x-ray should be obtained for an early diagnosis
of thoracic complications. Tube thoracostomy usually suffices for these
types of complications.

Keywords: Complication, percutaneous nephrolithotomy, thoracic
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Giris
Konsiltasyon, bir hastanin takip ve tedavisinde
hastaligiyla ilgili  hekimlerin  fikrini almak, Onerileri

dogrultusunda hastanin izlemine yon vermektir (1). Gogus
cerrahisi konsultasyonlari solunum sistemi ile ilgili cerrahi
muldahale gerekebilecek hastalari ya da diger cerrahi
kliniklerce operasyon éncesi ve sonrasi solunum sisteminin
degerlendiriimesi amaciyla istenir (2).

Plevral aralikta sivi toplanmasi olarak tanimlanan
plevral eflzyonlar sik gorilen ve konsdiltasyonlarda sik
karsilasilan gd6gus cerrahisi patolojileridir. Cesitli nedenlerle
olussalar da temelde plevral membranin devamliliginin ya
da plevranin dinamik dengesinin bozulmasiyla meydana
gelirler (3,4).

Bircok bransta yapilan spesifik cerrahi girisimlerde
oldugu gibi troloji klinigince yapilan perkitan nefrolitotomi
(PNL) islemi de plevral hasar olusturmakta, pndmotoraks,
plevral eflizyon ve alt loblarda yaralanma gibi istenmeyen
intratorasik komplikasyonlara neden olabilmektedir (5).

Calismamizda, uroloji kliniginde postoperatif ddnemde
konsulte edilen ya da yapilan PNL islemi sonrasi nefes
darhdi, g6gus agris ile klinigimize muiracaat eden ve plevral
patoloji tespit edilen hastalari irdeleyip, sonuglari literatdr
bilgileri 1siginda paylasmayr amacladik.

Yontemler

Kasim 2003-Agustos 2014 tarihlerinde nefrolitiazis
nedeniyle PNL vyapllan 2527 hastadan, sonrasinda
intratorasik komplikasyon gelisen 49 hastanin dosyalari
retrospektif olarak incelendi. Hastalarin yas ortalamasi
46,1 ve yas dagilimlari 13-85 yas arasinda idi. Hastalarin
19'u (%39) kadin, 30'u (%61) erkek idi. Hastalarin
sikayetleri, laboratuvar bulgulari, hastaligin yeri, tani
yontemleri, cerrahi yontemler, komplikasyonlar ve vyatis
streleri tespit edildi. Mortalite, morbiditeleri irdelendi.
Hastalara calismaya dahil edilme veya dislanma kriterleri
uygulanmadi.

Ozellikle her subrakostal PNL girisiminde, erken
ameliyat sonrasi oturur ya da ayakta durur pozisyonda
arka-On [posteroanterior (PA)]  akciger grafisi, torasik
komplikasyonlarin erken tanisi icin kullanilmisti. Toraks
komplikasyonu gelisen hastalarin postoperatif PA akciger
grafileri preoperatif grafileri ile beraber degerlendirilmisti.
Plevral eflizyonlarin ayrimi icin diagnostik torasentez
yapilarak komplikasyonlu bitin hastalara tlp torakostomi
uydulanmisti. GUnlik sivi drenaji ve hava kagadi takipleri PA
akciger grafisi ile yapilmisti. Akcigerin ekspanse olmasi, hava
kacagi ve sivi drenajinin olmamasi durumunda gogus tipuU
sonlandiriimisti.

Bulgular

Uroloji klinigi tarafindan toplam 2527 hastaya PNL
yapildigi, PNL islemi sonrasi 49 hastada (%1,93) plevral
komplikasyon gelistigi tespit edildi.
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Plevral eflizyon gelisen hastalarin yas ortalamasi 46,1
ve yas dagilimlari 13-85 yas arasinda idi. Hastalarin 19'unun
(%39) kadin, 30'unun (%61) erkek ve plevral eflizyonun
34 (%69) hastada sag [kadin: 11 (%32), erkek: 23 (%68)],
15 (%31) hastada sol yerlesimli [kadin: 8 (%53), erkek: 7
(%47)] oldugu gorildi (Tablo).

Hastalarin 40'ina (%82) suprakostal [sad: 30 (%75),
sol: 10 (%25), erkek: 25, kadin: 15], 9una (%18)
subkostal girisim [sagd: 4 (%44), sol: 5 (%56), erkek: 5,
kadin: 4] yapilmisti. Subkostal girisimlerden yedisinin
(%78) 12'nci kaburga Gzerinden, ikisininde (%22) 11'inci
kaburga Uzerinden yapilmisti. PNL sonrasinda hastalarin
43'Unde (%88) hemorajik plevral eflzyon, altisinda
(%12) hidropndémotoraks gelistigi ve hicbir hastada izole
pnomotoraks olmadigi tespit edildi.

Hastalardaki semptomlar, plevral aralikta biriken
sivinin miktariyla iliskiliydi. En sik karsilasilan semptomlar
nefes darligi ve g6gls agrisiydi. 300 mL altindaki plevral
sivilarda fizik muayene bulgulari genellikle normaldi. Sivi
miktari 300 mL Gzerinde oldugunda sivi olan tarafta gogus
hareketleri azalmis, sivi diizeyinde perkisyon ile matite
alindigi, solunum seslerinin azalmis olarak duyuldugu veya
hi¢ duyulmadigr belirtilmisti. Tanida, PA akciger grafisinde
plevral serbest sivi miktarina bagli olarak kostofrenik
sinlslerde kapanma, diyafragma konturunda silinmeyi
takiben acikligr yukari bakan homojen dansite artisi ile
kolaylikla tani konulabilen ilk radyolojik gortntileme idi
(Sekil). Toraks ultrasonografisinin ise bir kac¢ hastada
kullanildigi goralda.

Tedavide butiin hastalara tlp torakostomi uygulandigi
ve bu yontemle tedavi edildigi, hava kacaginin kesilmesi
ve glnlik sivi drenajinin 50 mL/24h altinda olmasi
durumunda gdgus tlipinin sonlandirildigr goraldu.

Hastalarin ortalama yatis sureleri 4+2,7 gin idi.
Mortalite ve morbidite tespit edilmemisti.

Tablo. Calisma gubunun genel 6zellikleri
Degiskenler Hastalar (n=49)
Ortalama * SS 46,1
Yas (yil)! — ;
Minimum - maksimum 13-85
L Ortalama + SS 4+2,7
Yatis stresi (gtn)! = :
Minimum - maksimum 3-6
Cinsiyet Erkek 30 (%61)
Kadin 19 (%39)
. Sag 34 (%69)
Plevral eflizyon
Sol 15 (%31)
i Suprakostal 40 (%82)
Subkostal 9 (%18)
Hemorajik mayi 43 (%88)
Komplikasyon . .
Hidropnémotoraks 6 (%12)
'Degerler ortalama =+ SS olarak verilmistir
PNL: Perkitan nefrolitotomi, SS: Standart sapma
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Tartigma

Plevral membranin devamliiginin ya da plevranin
dinamik dengelerinin  bozulmasi plevral eflizyonlarin
olusumuna neden olur (3). Calismamizdaki hastalar, plevral
kaviteyle temasin olustugu ve membran bUutinlugindn
bozuldugu hastalard.

Bircok cerrahi girisimlerden sonra gdgus cerrahi
konsultasyonu  gerekebilecegi gibi  PNL islemi de
pnomotoraks, hidropnémotoraks, plevral eflizyon ve
alt loblarda yaralanma gibi gogus cerrahisi mudahalesi
gerektiren intratorasik komplikasyonlara neden olabilir
(5). Ozellikle 12'nci kosta (izerinden gerceklestirildigi
zaman plevral yaralanma riskinin arttigr bildirilmistir.
On ikinci kosta Uzerinden yapilan girisler posterior
kostofrenik agidaki plevral kaviteyi bozarak hidrotoraksa
veya akcigerin alt lobunun alt sinirna veya plevraya
hasar verebilir. Komplikasyon oranindan &tlri (%12) bu
teknik bazi patolojiler disinda (buyik veya coklu Ust kaliks
tasl, Ureteropelvik darlikla birlikte tas veya Ust Ureteral
patolojilerin tedavisi gibi) cok tercih edilmemektedir (6).
Calismamizda yer alan hastalardan yedisine subkostal
yaklasimla 12'nci kosta Uzerinden, iki hastaya da 11'inci
kaburga seviyesinde mudahale edildigi ve buna bagli
komplikasyon gelistigi tespit edildi.

PNL, subkostal ve suprakostal olarak iki sekilde
yapilmaktadir. Subkostal girislerin, suprakostal girislere
gore teknik olarak daha kolay yapilabilmesi, interkostal
arter yaralanmasina yol agmamasi ve daha duslk akciger
ve plevra yaralanmasi gibi avantajlari varken, suprakostal
girislerde plevra ya da akciger yaralanmasi riskinin yiksek
oldugu bildirilmistir (7-9). Calismamizda, plevral eflizyon
gelisen hastalarda suprakostal yaklasimin, subkostal
yaklasimdan daha fazla intratorasik komplikasyonlara

Sekil. Kirk iki yasinda kadin hastada sag perkitan nefrolitotomi
sonrasi gelisen hidropndmotoraks (a) ve tlp torakostomi sonra-
sinda akcigerin ekspanse oldugu (b) posteroanterior akciger gra-
fisi gorulmektedir
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neden oldugu gorilda (suprakostal yaklasim: 40, subkostal
yaklasim: 9).

Suprakostal giriste plevrave/veya akciger komplikasyonu
olusturma olasiligi literatlrde %0-12 arasinda bildirilmistir
(10). Yuz iki, 1350, 240 olguluk fakli serilerde suprakostal
PNL girisimlerinde intratorasik komplikasyon oranlari
sirasiyla; %10, %20, %?1,8 olarak bildirilmis ve suprakostal
girisimlerde subkostal girisime gore daha fazla yan etki
orani belirtilmistir (11-13). Yazkan ve ark.'nin (14) yaptigi
calismada komplikasyon oranlari; suprakostal girisimde
%1,39 ve subkostalde ise %0,54 olarak belirtilmisti. Bizim
PNL yapilan 2527 hastalik serimizde ise, plevral eflizyon
gelisme orani %1,93 olarak bulundu. Bunun %1,58'i
suprakostal yaklasimda, %0,35'i ise subkostal yaklasimda
meydana gelmisti.

Hastalarda postoperatif gelisen semptomlar, plevral
aralikta biriken sivinin miktariyla iliskilidir. En sik karsilasilan
sikayetler nefes darligi ve gogus adrisi iken, oksuridk, ates
titreme, bulanti diger sikayetler olarak karsimiza cikar (3).
Bjurlin ve ark. (15) 214 olguluk serilerinde PNL sonrasi
iki hastada gogus tlplU gerektirecek hidropnémotoraks
gelistigini  gérmuslerdir.  Gogus radyolojisinde  plevral
yaralanma bulgularini ve klinik olarak da ates, nefes
darliginin  gelistigini  bildirmislerdir. Bizim olgularimizda
da postoperatif donemde ani nefes darligi, gogus agrisi
sikayetleri en sik rastlanan bulgulardi. Hastalarimizin
%88'inde hemorajik plevral eflizyon tespit edilirken,
%12'sinde eflizyona eslik eden pndmotoraks mevcuttu.

Tanida, akciger grafisi plevranin degerlendirilmesinde
ilk ve en iyi radyolojik gdrintilemedir. Ultrasonografi,
cok az sivilari gostermede ve sivinin yerinin tespitinde en
iyi tani aracidir (16). Hastalarimizda primer tani yontemi
akciger grafisiydi.

Plevral eflizyonlarin tedavisinde, gozlem, torasentez,
tlp torakostomi, torakoskopi veya torakotomi uygulanan
yontemlerdir (17). Postoperatif donemde olusacak ani
nefes darligi ve gogis agrsi durumunda beklemeden
tlp torakostomi uygulamayi Gneren yayinlar oldugu gibi
hastanin durumuna gére torasentez oneren otérler de
mevcuttur (7-9). Calismamizdaki hastalarin timine tip
torakostomi uygulanmisti.

Sonug¢

Sonug olarak, 6zellikle suprakostal girisim ile yapilan
PNL'de, solid organ yaralanmalari yaninda akciger,
plevra ve diafragma yaralanmalarinin da olusabilecedi
akilda tutulmalidir. Bu komplikasyonlari azaltmak adina
dikkatli postoperatif radyolojik ve klinik degerlendirme
yapilmali, gerekirse tlp torakostomi uygulamasindan
kagimilmamalidir.

Etik

Etik Kurul Onayr: Calisma icin Bursa Yiksek ihtisas
Egitim ve Arastirma Hastanesi Etik Kurulu’ndan onay
alinmistir, Hasta Onayr: Alinmistir.
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Hakem Degerlendirmesi: Calismamiza dahil edilen tim
hastalardan bilgilendiriimis onam formu alinmistir.
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Retroperitoneal Myelolipoma-related Cushing’s Syndrome

Retroperitoneal Miyelolipom lliskili Cushing Sendromu

Betll Cavusoglu, Evrim Cakir*, Stleyman Ahbab, Fatih Turker, Esra Ataoglu, Mustafa Yeniglin

Haseki Training and Research Hospital, Clinic of Internal Medicine, istanbul, Turkey
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Abstract

Myelolipoma (ML) is a benign mesenchymal tumor that can be
localized in the adrenal gland and may present as an extraadrenal
tumor. Extraadrenal ML can secrete cortisole rarely and cause Cushing'’s
syndrome findings. Radiological imaging (magnetic resonance) is
important in identifying extraadrenal masses. Accurate diagnosis can
be made by pathological investigation of the biopsy specimen taken
from the mass. This case is presented to emphasize ML as a rare cause
of Cushing'’s syndrome.

Keywords: Cushing's syndrome, retroperitoneal, myelolipoma
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Miyelolipom (ML) adrenal ve ekstra-adrenal vyerlesimli olabilen
mezenkimal benign timorddr. Ekstra-adrenal yerlesimli ML nadiren
kortizol salgilayabilir ve Cushing sendromu bulgularina sebep olabilir.
Radyolojik gérlintiileme ekstra-adrenal kitleyi tespit etmede 6nemlidir.
Kesin tani kitleden alinan biyopsiy ile konur. Olgumuzda Cushing
sendromunun nadir bir sebebi olarak retroperitoneal ekstra-adrenal ML
anlatilmistir.

Anahtar Sozciikler: Cushing sendromu, retroperitoneal, miyelolipom

Introduction

Myelolipoma (ML) is a benign mesenchymal tumor
composed of adipose and hematopoietic tissues. ML can
be localized in the adrenal gland and may present as an
extraadrenal tumor. ML can secrete cortisol rarely and
cause the clinical features of Cushing’s syndrome (1). In
this paper, we present a case of ML as a rare cause of
Cushing’s syndrome.

Case

A 34-year-old diabetic and hypertensive female patient
was admitted to our hospital with the complaints of
muscle weakness, fatigue and amenorrhea. She was
treated with insulin for diabetes mellitus. There was
Cushingoid appearance with truncal obesity, sebaceous
moon face, acanthosis nigricans and abdominal striae
(Figure 1). Laboratory tests provided the following
results: glucose: 170 mg/dL (70-100), urea: 42.3 mg/dL
(17-43), creatinine: 0.82 mg/dL (0.51-0.95), erythrocyte
sedimentation rate: 35 mm/hour (0-30), hemoglobin A1c:

8.8%, follicle-stimulating hormone: 1.59 miU/mL (4.54-
22.51), luteinizing hormone: 0.31 miU/mL (12-12.86
mlU/mL), estradiol: 16 pg/mL (49-291), progesterone:
1.75 ng/mL (5.16-18.56), total testosterone: 0.48
pg/mL (0.1-0.75), cortisol: 30.40 ug/dL (6.7-22.6),
adrenocorticotropic hormone (ACTH): <1 pg/mL (7.2-
63.3). Eosinopenia, lymphocytopenia and neutrophilia
were observed in whole blood cell evaluation. Cortisol
level was 27.60 ug/dL after 1 mg dexamethasone
suppression test, demonstrating failure of suppression.
Pituitary magnetic resonance imaging (MR) was normal.
A contrast-enhanced abdominal MR showed multiple
lobulated bilateral perirenal masses. The majority of the
perirenal masses measuring 5.4 c¢cm in diameter were
localized in the right perirenal area (Figure 2). F-18
fluorodeoxyglucose (FDG) positron emission tomography
demonstrated increased FDG uptake in the right pararenal
area. ML was diagnosed by fine needle biopsy of the
perirenal mass. Sepsis, hypoxia and respiratory distress
syndrome developed during the treatment and she was
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Figure 1. Axillary acanthosis nigricans as a feature of Cushing’s
syndrome

Figure 2. Magnetic resonance imaging shows a retroperitoneal,
para-renal lobulated mass

transferred to the intensive care unit. Her clinical status
worsened in the intensive care unit and she died after two
weeks.

Discussion

Cushing’s syndrome is caused by increased levels of
cortisol. It has a multifactorial etiology, such as excessive
glucocorticoid intake (the most common cause), unilateral
or bilateral adrenal hyperplasia, pituitary adenoma
(Cushing'’s disease) and ectopic ACTH or cortisol secretion
(2). Patients present with trunk obesity, sebaceous moon
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face, hirsutism, muscle wasting, insulin resistance, glucose
intolerance dyslipidemia, thin extremities, decreased bone
density, amenorrhea, high blood pressure, and abdominal
striae. Our patient had all these clinical features and
the laboratory tests revealed a high cortisol level, which
demonstrates failure of suppression in dexamethasone
suppression test. Serum ACTH level can distinguish
whether Cushing’s syndrome is due to an ACTH-
dependent or independent cause. The ACTH level in our
patient was 1 pg/mL, demonstrating ACTH-independence.
MLs usually do not secrete hormones, such that only 10%
of them cause endocrine disorders, such as Cushing’s
syndrome, congenital adrenal hyperplasia, Conn's
syndrome, pheochromocytoma, hyperparathyroidism and
adrenogenital syndrome (3). In our case, the extra-adrenal
perirenal ML secreted cortisol, leading to Cushing's
syndrome. In an autopsy series according to the archives
of the Armed Forces Institute of Pathology between 1981
and 1997, only 10 out of 67 cases were extra-adrenal (4).
Cases of adrenal ML associated with Cushing’s syndrome
have also been reported previously. However, this is the
first case of an extra-adrenal perirenal ML associated with
Cushing’s syndrome in the literature.
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Abstract
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The Freeman-Sheldon syndrome (FSS) (whistling face) is a congenital
autosomal dominant disease (rarely described in its autosomal
recessive form) characterized by small “whistling” mouth, a flat mask-
like face, joint contractures (commonly involving the fingers and hands)
and underdevelopment of the nasal cartilage. Other clinical features
include full forehead, deep set eyes, epicanthal folds, high palate,
H-shaped cutaneous dimpling on the chin, ulnar deviation of the
hands, seizures, and dislocation of the hip. A 10-day-old male newborn
was admitted to our neonatal intensive care unit with jaundice and
hyperthermia. He had fever of 42.5°C, small whistling mouth, a flat
mask-like face, joint contractures of the fingers, and ulnar deviation
of the hands. The parents were consanguineous and one of the boys
died when he was 1 years old due to intracranial hemorrhage. To our
knowledge, there have been more than 60 cases diagnosed with FSS.
This is the first reported case of Freeman-Sheldon syndrome associated
with hemophilia A and the second case of FSS associated with fever
without anesthesia.

Keywords: Whistling face syndrome, newborn, hyperthermia,
hemophilia

Freman-Sheldon sendromu, islik ¢alar sekilde kiigtik agiz, maske seklinde
ylz, eklem kontraktirleri (6zellikle el ve parmaklarda), gelismemis
burun kikirdag ile karakterize otozomal dominant (nadiren otozomal
resesif olgular da bildirilmistir gecis gésteren bir hastaliktir. Diger klinik
bulgulari; genis alin, derin yerlesimli gozler, epikantal kivrimlar, yiksek
damak, H seklinde cukurlasan cene, ellerin ulnar deviasyonu, nébetler
ve kalca ¢ikigidir. Yenidogan yogun bakim tnitemize 10 gunlik erkek
hasta sarilik ve yliksek ates nedeniyle yatirildi. Hastamizin 42,5°C atesi,
islik calar sekilde kiclk agzi, maske seklinde yiizii, parmaklarda eklem
kontraktdrleri, ellerinde ulnar deviasyonu vardi. Anne baba akraba
idi ve 1 yasinda bir erkek cocuklarini intrakraniyal hemoraji nedeniyle
kaybetmislerdi. ingilizce literatlir taramalarinda 60 olgudan fazla
Freman-Sheldon sendromu olgusu bulundugu gérilmekle birlikte
olgumuz hemofili A ile birlikteligi olan ilk, anestezi almadan hipertermi
gorilen ikinci olgudur.

Anahtar Sézclikler: Islik calan yiiz sendromu, yenidogan, hipertermi,
hemofili

Introduction

Freeman-Sheldon syndrome (FSS) is a congenital
autosomal dominant disease (rarely described in its
autosomal recessive form) characterized by small “whistling”
mouth (whistling face), joint contractures, commonly
involving the fingers and hands, and underdevelopment
of the nasal cartilage which makes the face look flat and

mask-like. Other clinical features include full forehead, deep
set eyes, epicanthal folds, high palate, H-shaped cutaneous
dimpling on the chin, ulnar deviation of the hands, seizures,
and dislocation of the hip (1). The features of this syndrome
is secondary to increasing tone of muscles (1,2).

FSS was first described in 1938 (OMIM 277720); less
than 100 cases have been reported in the literature since
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then (1,3). Here, we describe a patient diagnosed as
having FSS with hemophilia A. To our knowledge, this is
the first reported case in the literature.

Case

A 10-day-old male baby was transferred to our neonatal
intensive care unit (NICU) with hyperbilirubinemia. The
baby was born at home. The labor was uneventful. The
parents took him to a local hospital for feeding problems.
At admission, he had fever (42.5°C-axillary), icteric skin
and ecchymotic areas on both forearms. He was the
fifth child of consanguineous parents. His mother had 6
brothers, all of whom had hemophilia A. One of her male
children died at 1 year of age because of an intracranial
hemorrhage due to hemophilia A. He, like our case, had
also had fever which was thought to be a central fever
due to intracranial hemorrhage. It is possible that he also
had FSS and hemophilia A. In addition, the baby’s uncles
had dimples on their chins which were the sign of FSS.

On examination, the baby’s face seemed dysmorphic.
He had whistling face including small puckered mouth,
thin-pursed lips, long philtrum, prominent cheeks, and
broad forehead. The upper limbs had camptodactyly with
ulnar deviation of fingers and wrists with contracture
of thumbs in adduction (Figure 1, 2). A sepsis work-up
was done with the following results: white blood cell:
9600/mm3 hemoglobin: 13.2 mg/dL, platelet: 329.000/
mm3, polymorphonuclear leukocyte: 54%, lymphocyte:
40%, monocyte: 6% and C-reactive protein: 0.4 mg/dL
(negative). Blood, urine and cerebrospinal fluid cultures
were negative.

1
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Figure 1. Typical Whistling face of the patient

Because of the echymotic areas on his skin and the
family history of hemophilia A, we looked at prothrombin
time, activated partial thromboplastin time, international
normalized ratio and factor 8 and the results were: 20.8
sec, >120 sec, 1.75, and 0.7%, respectively. Abdominal
ultrasonography revealed mild hepatomegaly. His cranial
magnetic resonance imaging (MRI) disclosed delayed
myelination and hypoxic-ischemic encephalopathy. Cervical
MRI showed bulging on C5-6 and C6-7. During the follow
up, he had cyclic fever of up to 38.5°C every 2 or 3 days.
He had persistent tonic seizures at admission treated with
phenobarbital and phenytoin. The baby had sucking and
swallowing disorders and was fed via orogastric tube. He
was discharged from the NICU when he was 30 days old
still on orogastric tube feeding. At the 4 months of age,
he was admitted to the hospital with severe respiratory
distress and died on the 7th days of hospitalisation.

Discussion

FSS is known as distal arthrogryposis type 2A. Most
of the features are secondary to increased muscle tone.
The known genetic etiologies of distal arthrogryposis
syndromes involve abnormalities of the contractile
apparatus of fast-twitch myofibers. The children with FSS
are recognized by the characteristic facial appearance and
the associated joint abnormalities. The syndrome has three
characteristics: deformity of the face, camptodactyly with
ulnar deviation of the fingers and/or wrists and bilateral
clubfoot. As babies, they have feeding difficulties (e.g.,
poor suckling, vomiting and regurgitation), failure to thrive,
and respiratory problems. Complicating their condition are
recurrent respiratory infections (2). There may be early
mortality related to aspiration. Difficulties with speech and
oral hygiene can be a problem. Speech therapy is beneficial.
Microcephaly and mental retardation have been reported
in about one third of these children (3). Neuroimaging
abnormalities include cerebral-cerebellar and brain stem
atrophy, enlarged cisterna magna and interhemispheric
fissure, ventricular dilatation, and cerebral venous

thrombosis (4-6). Our patient had abnormal myelination
and hypoxic ischemic encephalopathy.

Figure 2. Ulnar deviations of the fingers and the hematoma of
the wrist
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Parents are given genetic counseling. Prenatal diagnosis
is possible by level 2 ultrasound scan. In the second
trimester of pregnancy, facial and limb abnormalities
can be detected (7-9). Vimercati et al. (7) have prepared
a standard chart for fetal lip width to detect these
abnormalities. Individuals with FSS should be counseled
that recurrent risk for FSS is 50% (1). Most cases of FSS
in the literature were reported as sporadic, but it can also
be in a form of autosomal recessive or X-linked recessive
patterns (2). In addition, mutations in the embryonic
myosin heavy chain (MYH3) gene at 17p-13.1-pter have
been showed (10).

The treatment of FSS includes surgical correction of
skeletal deformities (surgical procedures are performed
mostly on the limbs) and improving respiratory function.
The risk of malignant hyperthermia and postoperative
pulmonary complications are very high in these patients
(11). The surgical procedures are done mostly on the limbs.
Difficulty with intubation is a common complication, with
hyperpyrexia reported in FSS patients after anesthesia. It
has been suggested that hyperpyrexia is due to induction
of the anesthetic agents because of myopathy (2). Our
patient is the second case reported in the literature
who had hyperthermia without anesthesia (12). His
hyperpyrexia was characterized by a fever of 38.3°C to
42.5°C once in a day persisting for two weeks.

This is the first case of FSS associated with hemophilia
A in the literature and the second case of FSS associated
with fever without anesthesia. We report this case to raise
awareness of the neonatologists and geneticists about
this rare syndrome and associated disorders as a result of
consanguineous marriages.
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Bilateral Primary Lacrimal Gland Lymphoma
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Lakrimal bez lenfomalari nadir goriilmektedir. Tani konulan hastalarin
cogunda unilateral tutulum izlenmektedir. Vakamizda klinigimize
bagvuran ve bilateral lakrimal bez lenfomasi tespit edilen bir hastanin
tani agamalarini sunmay amacladik. Hasta klinigimize basvurdugunda
sag gbzde inferomediyale dogru olan ekzantrik propitozis mevcuttu. Bu
g6zde, yukari ve disa hareket kisitliigi da olan hastanin orbita manyetik
rezonans gorintllemesinde her iki gozde lakrimal bez ile uyumlu
bélgede kitle tespit edildi. Sag lateral orbitotomi yaklasimli eksizyonel
biyopsinin patoloji sonucu lakrimal bezi tutan ekstranodal marjinal
zon lenfoma olarak rapor edildi. Hastanin sistemik arastirmalarinda
herhangi baska bir lenfoma odagi tespit edilmedi. Hasta, tedavi
planlanmasi agisindan onkoloji béllimiine yonlendirildi. Sonug olarak,
bilateral lakrimal bez tutulumu nadir gérilmekle birlikte altta yatan

lenfoma gibi ciddi hastaliklari da g&sterebilmektedir.

Anahtar Sozciikler: Lenfoma, lakrimal bez, bilateral

Abstract

Lymphoma involving the lacrimal gland is rare. Most of the cases
are unilateral at presentation. In this case, we present the diagnostic
evaluation of a patient with bilateral lacrimal gland lymphoma. At
presentation, the patient had inferomedial eccentric proptosis of the
right eye. The patient also had limitation in the upper and lateral gaze
in this eye. On magnetic resonance imaging, a mass was detected not
only in the right but also in the left eye corresponding to the area
of the lacrimal gland. Excisional biopsy was performed in the right
eye with lateral orbitotomy approach. Histopathological examination
revealed extranodal marginal zone lymphoma involving the lacrimal
gland. No concurrent systemic lymphoma was detected during
systemic evaluation of the patient. The patient was directed to the
oncology department for systemic treatment planning. In conclusion,
bilateral involvement is rare in lacrimal gland diseases but it can show

severe diseases like lymphoma.

Keywords: Lymphoma, lacrimal gland, bilateral

Giris

Lakrimal bezin hastaliklar, ¢ogunlukla unilateral
olarak gordlir. Seyrek gordlen bilateral lakrimal bez
tutulumu ise c¢esitli nedenlerle ortaya cikar. Etiyolojide
en sik enflamatuvar sebepler gorilir. Bunu, yapisal ve
lenfoproliferatif hastaliklar takip eder (1). Lenfoid timorler,
orbita ve okuler adneksleri tutabilirler. Eriskinlerin orbita
malign timorleri arasinda lenfoid timdrler ilk sirayi alirlar
(2). Ancak yine de lakrimal bez lenfomasi nadir gordlen bir
hastaliktir. Bu calismamizda bilateral lakrimal bez lenfomasi
olan bir hastanin tani asamalarini sunmayi amagladik.

Olgu

Bir yildir ¢ift gdrme, sag goziinde 6ne dogru blylime,
kizariklik ve sulanma sikayetleri ile poliklinigimize basvuran
56 yasindaki erkek hastanin yapilan muayenesinde; her iki
gdzde goérmeleri tashihle 0,9 dizeyinde idi. Hastada sag
gbzde inferomediyale dogru ekzantrik propitozis tespit
edildi. Goz hareketleri incelendiginde sag gdzde yukar
(-3) ve disa (-3) bakis kisithhg oldugu gorildu. Sol gdzde
ise yukari (-1) ve disa (-1) bakis kistliligi tespit edildi. On
segment muayenesinde sad gbzde palpebral ve bulber
konjonktiva hiperemik gorliinimdeydi. Diger 6n segment
yapilari ve sol géz 6n segment muayenesi dogal olarak
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kaydedildi. Her iki gbézde fundus muayenesi dogaldi.
Hastadan orbita manyetik rezonans (MR) gorintilemesi
istendi. Sag orbita lateral ve superior duvar birlesiminde
lakrimal bez orijinli orbita apeksine uzanan 3x2,5x1,5
cm superior rektus kasini mediyale, globu arkaya iten
ekstrakonal kitle ile solda 2,5x1x0,5 cm ayni Ozellikte
lakrimal gland yerlesimli kitle rapor edildi.

Tam kan saymi ve l6kosit formdlinin de icinde
bulundugu rutin kan tetkikleri ve akciger grafisi normal
olarak gelen hastaya sag lakrimal gland ile uyumlu
bolgedeki kitle icin tani amacl sagd lateral orbitotomi
yaklasimli eksizyonel biyopsi yapildi. Operasyon sirasinda
lakrimal bezden 3x5x2 cm kitle, timor etrafindaki yag
dokusu ile orbita yag dokusundan Ornekler alinarak
patolojiye gdnderildi. Patoloji sonucu lakrimal bezi tutan
CD5 ve CD4 pozitif T hicrelerinden ¢ok zengin B hicreli
ekstranodal marjinal zone lenfoma (mukoza-iliskili lenfatik
doku lenfoma) olarak rapor edildi. Hastanin vyapilan
sistemik arastirmalarinda herhangi bir lenfoma odagi
saptanmadi. Hasta evreleme ve kemoterapi gereksinimi
acisindan onkoloji bélimine yonlendirildi.

Tartisma
Nedeni belli olmayan, lokalize benign reaktif
hiperplaziden =~ malign  lenfomaya  kadar  giden

hastaliklar “'lenfoproliferatif hastaliklar”” baghgr altinda
degerlendiriimektedir. Bazen orbitada benign lenfoid
hiperplazisi olan bir olguda ekstraorbital malign lenfoma
gelisebilirken, bazen de orbita icerisinde lokalize olan, lokal
tedaviye cok iyi yanit veren ve sistemik olmayan malign
lenfomalara da rastlamak mumkindlr. Bu nedenle bu
grup hastaliklar ayni baslik altinda degderlendirilebilir (3).
Orbitanin lenfoid hastaliklari (konjonktival ve intraorbital
lenfomalar haric) histolojik olarak dort gruba ayrilir. Bunlar;
enflamatuvar psodotimér, reaktif lenfoid hiperplazi,
atipik lenfoid hiperplazi ve malign lenfomadir (4). Malign
lenfomalarin Diinya Saglk Orgiiti siniflandirmasina goére
kirktan fazla tdrG vardir (5). Malign lenfomalar, nodal
veya ekstranodal olabilir. Okuler adneksiyal lenfomalar,
ekstranodal  lenfomalarin = %2’sini  olusturmaktadir.
Bununla birlikte orbitanin malign timéorleri icinde en
sik gorilenidir (6). Orbita ve adnekslerinin lenfomasi
her yasta gorllebilmesine ragmen daha cok 50-70 yas
gurubunun hastaligidir (4). Lakrimal bez lenfomalari nadir
gorilmektedir, okuler adneksiyal lenfomalarin %2-26sini
olusturdugu bildirilmistir. Lakrimal bez lenfomalarinin en
sik gorilen alt tipi ekstranodal marjinal zone lenfomadir
(7). Diger gorllen alt tipler ise folikuler lenfoma, difliz
B hucreli lenfoma, mantle hicreli lenfoma, kronik
lenfositik 16semi ya da kugutk hicreli lenfositik lenfoma ve
siniflandirlamamis B hicreli lenfomadir.
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Lakrimal bezin primer timoérleri (lenfoma hari¢) hemen
her zaman tek taraflidir. Enflamatuvar hastaliklari ise iki
tarafli olabilir. Lenfoma, daha siklikla tek taraflidir ancak iki
tarafli da olabilir (8).

Orbita ve adnekslerini tutan lenfomalarda sistemik
yaylhm konjonktiva ve kapak tutulumu olan hastalara
gore daha yuksektir. Okdler lenfoma tanisi kondugunda
sistemik lenfoma tespit edilmese dabhi, ilerleyen yillarda
sistemik bulgular ortaya ¢ikabilmektedir. Bu yizden
hastalar sistemik lenfoma acisindan on yili bulan sirelerle
takip edilmelidirler (9,10). Okuler adneks lenfomalarinda
ekstranodal marjinal zone lenfoma alt tipi tanisi prognoz
agisindan 6nemlidir. Bu alt tip, tani aninda cogunlukla
lokal olarak sinirlanmis olarak goérilir. Takiplerde ise en
az sistemik yayllim gosteren alt tiptir. Sistemik yayilim
gosterse bile seyri cogunlukla zararsiz olup uzun sureli
sagkalim siklikla elde edilir (7).

Rasmussen ve ark.'nin (11) calismalarinda lakrimal
bez lenfomasi tanisi alan 27 hasta incelenmis ve lakrimal
bez lenfomalarinin yaklasik %11 oraninda bilateral
gorilebildigi, %56 oraninda primer lakrimal bez lenfomasi
oldugu, %44 oraninda ise lakrimal bezin sekonder olarak
tutuldugu bildirilmistir.

Lakrimal bez lenfomasi olan hastalarin kliniginde siklikla
yavas ilerleyen proptozis ve globun asagi ice dogru yer
degistirmesi gordlebilir. Bu yer degdistirmeye bagli olarak da
cift gdrme gelisebilir.

Biz, olgumuzda bilateral lakrimal bez lenfomasi tespit
edilenbirhastanintanislrecinisunmayiamagladik. Hastanin
yaklasik bir yildir ¢ift gorme ve goz hareketlerinde kisithlik
sikayetleri vardi. Muayenesinde sag gozde inferomediyale
dogdru propitozisi mevcuttu. Goz hareketleri incelendiginde
sag gozde yukari (-3) ve disa (-3) bakis kisithligi oldugu
goruldu. Sol gézde ise yukari (-1) ve disa (-1) bakis kisitlihidi
tespit edildi. Hastanin MR gdrintilemesinde her iki
lakrimal bezde kitle tespit edilmesi tzerine orbitotomi ile
eksizyonel biyopsi uygulandi. Patoloji sonucu, ekstranodal
marjinal zone lenfoma olarak rapor edildi. Hastanin
sistemik arastirmalarinda ise herhangi bir odak tespit
edilmedi ve hasta, bilateral primer lakrimal bez lenfomasi
olarak kabul edildi.

Cesitli sebeplerle ortaya cikabilen bilateral lakrimal bez
hastaligi oldukca seyrek gorilmektedir. Tang ve ark.'nin (1)
bilateral lakrimal bez hastaligi olan 97 hastayi inceledikleri
calismalarinda tanilari dort kategoride degerlendirmislerdir.
En sik enflamatuvar sebeplerin (%53) gorildigind, bunu
yapisal (%21), lenfoproliferatif (%20) ve nadir gorilen
(%7) sebeplerin takip ettigini bildirmislerdir. Tek tek
tanilara bakildiginda ise lakrimal bez hastaliklari, idiyopatik
orbital enflamasyon (%30), sarkoidoz (%20), lakrimal bez
prolapsusu (%15), lenfoma (%11), lenfoid hiperplazi (%8)
ve dakriyops (%5) olarak bildirilmistir (1).



Zor ve ark. Lakrimal Bez Lenfomasi

Bilateral lakrimal bez tutulumu nadir goérilmekle
birlikte altta yatan ciddi hastaliklari gdsterebilmektedir.
Enflamatuvar hastaliklar daha cok genc yaslarda, birlikte
olan agri ve diger enflamatuvar bulgular ile seyretmektedir.
Lenfoma ise daha cok ileri yaslarda ve aktif enflamasyon
bulgusu olmadan goérilmektedir. Bu nedenle orta ve
ileri yas hasta grubunda bilateral agdrisiz lakrimal bez
tutulumunda akla lakrimal bez lenfoma 6n tanisi da
gelmeli ve buna gdre degerlendirmeler yapilmalidir. Bu
olasi taninin dustnilmesi ve buna yonelik arastirmalarin
yapllmasi hastanin morbidite ve mortalitesi acisindan
olduk¢a 6nemlidir.
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Management of Gunshot Injury of Glans Penis that
Extends to Anterior Urethra: A Rare Case Report

Anterior Uretraya Uzanim Gésteren Glans Penis Atesli Silah Yaralanmasi: Nadir

Bir Olgu Sunumu

Ozkan Onuk*, Burak Arslan*, Fatih Yanaral, Aydin ismet Hazar*, Arif Ozkan*,
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Haseki Training and Research Hospital, Clinic of Urology, Istanbul, Turkey
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Abstract

Oz

Penetrating genital injuries are seen infrequently and most cases are
associated with multiple organ trauma. Other rare isolated lesions
could occur with gunshot wounds, human or animal bites, and self-
mutilation. In this paper, we present a rare case of penile gunshot
wound and highlight the optimal management of the patient.

Keywords: Genital trauma, gunshot wound, penile injury

Penetran genital yaralanmalar nadir gorllrler ve cogu durumda
coklu organ travmasi ile iliskilidirler. Diger nadir izole lezyonlar atesli
silah yaralanmalari, insan veya hayvan isiriklari ve hastanin kendisini
yaralamasl ile meydana gelebilir. Bu yazidaki amacimiz, penil kursun
yarasi olan nadir bir olguya en uygun yaklagimi irdelemektir.

Anahtar Sozciikler: Genital travma, atesli silah yarasi, penil yaralanma

Introduction

External genital injuries, including penetrating or blunt
injuries, burn, amputation, and fracture injuries account
for 33-66% of all urological injuries (1). Penile fracture
caused by inflection of the erect penis during sexual
intercourse, and testicular rupture caused by blunt scrotal
trauma are the most common types of genital injuries
(2,3). Penetrating genital injuries are seen infrequently
and most cases are associated with multiple organ trauma
(4,5). Other rare isolated lesions could occur with gunshot
wounds, human or animal bites, and self-mutilation due to
the psychological reasons (6,7). The extent of penetrating
injury may vary from mild to severe, depending on its
location and whether it involves the cavernosal body,
urethra or penile cutaneous tissue alone. In an effort to
assess and manage penile injuries adequately, a penile injury
severity scale was published by the American Association
for the Surgery of Trauma (8). Cutaneous and Buck's fascia

(corpus cavernosum) lacerations are classified as grade 1
and 2, a cutaneous avulsion/laceration through glans/
meatus/cavernosum or urethral defect <2 ¢cm is classified
as grade 3, partial and total penectomy are classified as
grade 4 and 5, respectively. The aim of our report was
to present a rare case of a penile gunshot wound and
highlight the optimal management of the patient.

Case

A 56-year-old male patient was admitted to the
emergency department at our hospital with penetrating
gunshot injury to the penis. During the physical
examination, two bullet signs were seen on the glans penis.
The entrance of the bullet was located on the left side
and its exit was located at the opposite of the entrance,
on the right side of the glans penis (Figure 1). There was
a noticeable defect at glandular urethra with minimal
tissue loss and the cavernous bodies of penis were intact.
Retrograde urethrogram was performed before urethral
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catheterization and no extravasation was seen except
fossa navicularis. Antibiotic prophylaxis (ceftriaxone 1 gr
and metronidazole 500 mg) was performed for an hour
before the operation. Devitalised tissue due to the thermal
impact of the bullet was debrided. Fossa navicularis and
lesions on glans penis were repaired with primary closure
using absorbable sutures. An 18 Fr silicone urethral Foley
catheter was placed after the reconstruction (Figure 2).
Broad spectrum antibiotic was given orally for a week. The
urethral catheter was removed 7 days after surgery and
the patient was discharged. Due to occurrence of meatal

Figure 1. Bullet signs on the glans penis

Figure 2. The glans penis after reconstruction

stenosis during the follow-up, meatotomy was performed.
One month after the intervention, the micturition pattern
was normalized and the surgical wound was completely
healed.

Discussion

Since the majority of patients with penile injuries do not
seek medical treatment due to social embarrassment, the
real incidence is underreported (9). If hospital admission
is delayed after a penile injury, the risk of complications,
such as penile curvature, erectile dysfunction and loss
of tissue, increases. Krishna Reddy et al. (10) evaluated
156 cases of male external genitalia injuries and reported
that early surgical treatment led to restoration of penile
function without serious complications especially in penile
fracture.

Primary assessment includes a clinical history and
physical examination. Ultrasound can be used to assess
the extent of damage or to exclude. A study conducted by
Cavalcanti et al. (11) retrospectively assessed 43 patients
with penile lesions from gunshot wounds in Brazil. Forty-
one patients underwent surgical exploration on the basis
of physical examination and the surgeons noticed that
four (9.5%) patients had superficial lesion. Consequently,
these four patients were operated although they could be
managed nonoperatively.

In cases with blood in the meatus or microscobic/
macroscobic  hematuria in urinanalysis, retrograde
urethrocystogram should be done to exclude urethral
damage (12). According to the literature, penetrating
penile injuries may be associated with concomitant
urethral injuries in 11-29% of cases (3,13). Primary closure,
end-to-end anastomosis and autologous or xenograft
are the treatment options according to the extension of
the damage. Particularly in our case, the patient had a
lesion on fossa navicularis only, thus, we were convinced
that primary closure was sufficient. Since post-operative
complications including wound infection and stricture
have been reported in 9% of cases, the management
should include antibiotics due to risk of infection, and an
urethral catheter for reconstruction (14). In the present
case, a meatal stenosis emerged in early postoperative
period and was treated surgically under local anesthesia.
Evaluation and management of gunshot wounds to the
penis may be complex. Retrograde urethrogram should
be performed in all cases except for insignificant and
superficial wounds. Penile lesions from gunshot wounds
should be treated with immediate surgical intervention.
In exceptional situations featuring superficial lesions only,
conservative treatment may be applied.
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Abstract

Methotrexate (MTX) is an antimetabolite which competitively inhibits
dihydrofolic acid reductase; inhibits purine and thymidylic acid synthesis,
which in turn interferes with DNA synthesis, repair, and cellular
replication. MTX is a good treatment option for neoplastic, rheumatic
and dermatological diseases. However, rarely, may cause side effects,
such as agranulocytosis and bone marrow suppression, mucosal tissue
inflammation and necrotic changes, liver cell necrosis and hepatic
cirrhosis, pulmonary fibrosis, and severe renal dysfunction. Herein, we
report a 67-year-old female patient with a history of psoriasis for 15
years and MTX 15 mg/sc/week use for 8 years who was admitted due
to the complaints of pancytopenia, mucositis and ulcers on psoriatic
plaques despite low-dose MTX use. We present this case to remind
that MTX toxicity might occur with low-dose MTX usage and to draw
attention to various factors that facilitate the low-dose MTX toxicity,
such as age, renal insufficiency, low albumin levels, infections, proton
pump inhibitors and non-steroidal anti-inflammatory drugs.

Keywords: Methotrexate toxicity, mucositis, ulcer

0z

Metotreksat (MTK), dihidrofolat redlktaz enzimini kompetitif olarak
inhibe ederek, pirin ve timidin sentezini bozan ve DNA sentezini inhibe
eden antimetabolit bir ilactir. Onkolojik, romatolojik ve dermatolojik
hastaliklarin tedavisinde yaygin olarak kullanilan iyi bir tedavi ajanidir.
Fakat nadiren agranilositoz, kemik iligi stipresyonu, mukozal doku
enflamasyonu ve nekrotik degisiklikler, karaciger hiicre nekrozu, siroz,
pulmoner fibroz ve bébrek yetmezlik gibi ciddi yan etkilere neden
olabilir. Bu olguda, 15 yildir psoriasis tanisi olan, sekiz yildir 15 mg/
hafta subkutanéz yolla MTK kullanan, 67 yasinda bir kadin hasta,
disik doz MTK kullanmasina ragmen ortaya ¢ikan pansitopeni,
mukozit ve psoriyatik plaklar Uzerinde gelisen Ulserler nedeniyle
sunulmaktadir. Amacimiz MTK toksisitesinin dlstk doz kullanimi ile de
ortaya ¢ikabilecegini hatirlatmak ve MTK toksisitesini kolaylastiran; yas,
renal yetmezlik, distk alblimin diizeyi, enfeksiyonlar, proton pompa
inhibitorl ve non-steroid anti-enflamatuvar ilaglar gibi cesitli faktérlere
dikkat cekmektir.

Anahtar Soézciikler: Metotreksat toksisitesi, mukozit, Glser

Introduction

Methotrexate (MTX) is an effective but potentially toxic
antimetabolite anticancer drug which has been in use since
1960s (1,2). Low-dose MTX therapy used in psoriasis rarely
causes toxicity (3). A 67-year-old female patient, who had
chronic plague-type psoriasis for 15 years and has been
used MTX 15 mg/sc/week for eight years, presented with
ulcerations of psoriatic plaques on the chest and back, oral
ulcers and pancytopenia. The diagnosis of low-dose MTX-
induced toxicity was established.

Case

A 67-year-old female patient with a 15-year history of
psoriasis was admitted to our hospital with a one week
history of painful ulcers on psoriatic plagues and oral
ulcers. It was learned from the patient’s history that she
had been using 15 mg MTX injection weekly for eight years
without any side effects. She reported non-adherence to
medication occasionally. She had been taking drugs for
hypertension and diabetes for the past 25 years. Other
home medications included a proton pump inhibitor
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(PPI) (lansoprazole) and non-steroidal anti-inflammatory
drugs (NSAIDs). Physical examination revealed confluent,
shallow ulcerations covered by yellow fibrin or brown
slough along the intermamarial area and buttocks on
the declining psoriatic plaques (Figure 1). During the oral
examination, ulcers and erosions, some of them covered
with white membrane, on the buccal mucosa and tongue
were noted (Figure 2).

A skin biopsy revealed changes consistent with MTX
toxicity, including diffuse epidermal necrosis, acanthotic
and spongiotic epidermis with overlying parakeratosis and
scattered dyskeratotic keratinocytes. A mild superficial and
perivascular lymphocytic infiltrate with rare eosinophils
was detected within the dermis, underlying the ulcer.
Fibroblast proliferation extended all the way into the
subcutaneous septae (Figure 3). No evidence of infectious
process or vasculitis was seen. Periodic acid-schiff was
negative for fungi.

Laboratory studies revealed pancytopenia with a white
blood cell count of 2.31 K/uL, platelet count of 33 K/
uL, hemoglobin of 9.5 g/dL, hematocrit value of 28.3%,
and absolute neutrophil count of 1.6 K/uL. Her creatinine
and liver enzymes slightly elevated while serum albumine

Figure 1. Shallow ulcers located on the psoriasis plaques over
the intermammarial region

[ %
EF

Figure 2. Ulcers and erosions, some with white membrane, on
the buccal mucosa

was low. MTX blood level was 0.04 umol/L. Urinary tract
infection was detected. Laboratory testing results are
shown in Table 1. The patient was started on intravenous
fluids and daily oral folic acid, and MTX was held. Her
renal function returned to baseline after receiving fluids
and her skin began to re-epithelialize. Blood counts began
to normalize on day 7. Treatment was supportive.

Discussion

MTX is an antifolate agent used as a mainstay of
treatment for psoriasis and rheumatoid arthritis because
of its efficacy and long track record of safety (4). The
most common minor adverse events associated with low-
dose MTX use are stomatitis, headaches, nausea, fatigue,
and anorexia (5,6). While hepatotoxicity has historically
been the most feared side effect, pancytopenia is now
emphasized as the most serious adverse event. It has
been observed in approximately 1.5% of patients taking
low-dose MTX (4,6,7). Psoriatic plaque erosion is a rare
cutaneous manifestation of low-dose MTX toxicity with
unknown prevalence and has been hypothesized that a
painful erosion of psoriatic plaque is an early cutaneous
sign of pancytopenia (8).

The most common risk factors for psoriatic plaque
erosion are being the initiation or reinstatement of MTX
after a drug hiatus, an increase in the MTX dose, renal
impairment, and the use of NSAIDs or aspirin. Age >55,
folate deficiency, low serum albumin level, and drug-drug
interactions are also common risk factors (Table 2) (5,7,8).

Drug-drug interactions are key contributors to toxicity (Table
2). NSAIDs (drug retention), aspirin sulfonamides, penicillin,
and colchicines (decreases MTX clearance), barbiturates,
nitrofurantoin  (impair folate absorption), trimethoprim-
sulfamethoxazole, triamterene, pyrimethamine, ethanol (inhibit
the enzyme dihydrofolate reductase) phenytoin, probenecid,

Figure 3. Histological changes consistent with methotrexate toxi-
city (Hematoxylin&eosin, x20)
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salicylates,  sulfonamides, tetracycline,  chloramphenicol,
sulfonylureas (displace MTX from albumin), PPIs (the renal

excretion of MTX) are the main accused drugs (4,5,7,9).

Table 1. Laboratory testing results of the patient

WBC: 2.31 U/L Glucose: 128 mg/dL

RBC: 3.38 U/L Urea: 82.4 mg/dL

MCV: 83.8 FL Creatine: 1.96 mg/dL

MCHC: 33.4 G/DL Cholesterol: 147 mg/dL

HBG: 9.5 G/DL Triglyceride: 122 mg/dL

HCT: 28.3% AST: 93 U/L

RDW: 14.8% ALT: 99 U/L

PLT: 33 10 E9/ GGT: 29.7 U/L

NEU: 1.68 10 E9/L LDH: 213.7 U/L

LYM: 0.32 10 E9/L Albumin: 3.1 g/dL

MON: 0.06 10 E9/L Total protein: 7.2 g/dL

PDW: 16.4 GSD Direct bilirubin: 0.4 mg/dL
Total bilirubin: 1.3 mg/dL
CRP: 202 mg/dL
Ferritin: 744 mg/mL
Sedimentation: 111 mm/hour
Urine tests: (++++) leukocyte
MTX doses on blood: 0.04 umol/L

WBC: White blood cells, RBC: Red blood cells, MCV: Mean corpuscular volime,
MCHC: Mean corpuscular hemoglobin concentration, HBG: Hemoglobin,
HCT: Hematocrit, RDW: Red cell distribution width, PLT: Platelet, LYM:
Lymphocyte, PDW: Platelet distrubition width, AST: Aspartate transaminase,
ALT: Alanine aminotransferase, GGT: Gamma glutamyl transferase, LDH: Lactate
dehydrogenase, CRP: C-reactive protein, MTX: Methotrexate

Table 2. Risk factors for methotrexate toxicity

Age >55 Drug-drug Interactions

Alteration of methotrexate dose | Non-steroidal anti-inflammatory
drugs

Renal Impairment Salisylates (aspirin)

Low serum albumine Sulfonamides

Infection Phenytoin

Psoriatic flare Probenecid

Folate deficiency Tetracycline,

Chloramphenicol
Sulfonylureas

Penicillin

Colchicine
Ciprofloxacin
Barbirutares
Nitrofurantoin

Ethanol

Diuretics

Proton pump inhibitors

254

In conclusion, we describe a patient with a rare
presentation of low-dose MTX toxicity. Our patient’s risk
factors for MTX toxicity were age, low serum albumine
level, urinary tract infection, irregular use of MTX, renal
impairment, and PPIs and NSAIDs usage. Particularly in
elderly patients, risk factors for MTX intoxicity, especially
drugs should be evaluated thoroughly. As it was in our
case, PPIs and/or NSAIDs usage is a risk factor for MTX
toxicity that we can easily overlook.
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Emergency Department Management Following the
Sultanahmet Square Suicide Bombing in Istanbul: One

Hospital’s Experience

Istanbul Sultanahmet Meydani Bombali intihar Eylemi Sonrasi Acil Servis

Yonetimi: Bir Hastanenin Deneyimi

Asim Kalkan, Ozgir S6git

Haseki Training and Research Hospital, Clinic of Emergency Medicine, [stanbul, Turkey

To the Editor,

The number of suicide bombings is increasing
worldwide. One such suicide bombing, in Sultanahmet
Square, istanbul, on January 12, 2016, killed 10 people
and injured 14. Some of the injured were brought to the
Istanbul Haseki Training and Research Hospital, one of the
hospitals closest to the scene of the explosion. Here, we
describe our procedures and review what should happen
before and after hospital arrival in the event of such
tragedies. The bombing occurred at approximately 9:30
a.m. Ambulances, the fire service, and police teams reached
the scene within 10 minutes. Neighboring hospitals,
including the physician in charge of our emergency
department, were alerted. Immediately after receiving
news of the blast, our hospital orthopedics, general surgery,
cardiovascular surgery, anesthesia, and ophthalmology
specialists were ready and waiting in our emergency
department. Patients already present in our emergency
department who were in poor general condition were re-
assessed by internal medicine and anesthesia specialists
and immediately placed in the intensive care unit. The
outpatient door to the emergency department was closed,
and outpatient admission was suspended. The emergency
physicians serving in the emergency department were
divided into six groups, and each was given an emergency
medicine intern. Preparations were made in the red and
yellow zones. During these preparations, gurneys were
taken outside, each to an area in which at least two
physicians could work on one patient. The equipment

accompanying each gurney included oxygen cylinders and
aspiration and intubation sets. Additional assistants and
nurses were borrowed from other departments. The first
patient reached our hospital at approximately 9:50 a.m.

The first of the three patients brought to our hospital
was a 7/5-year-old man in cardiorespiratory arrest.
Resuscitation had been started in the ambulance, and this
was continued. The physical examination revealed burned
hair and an approximately 2-cm wound in the left upper
abdominal quadrant. When the patient was intubated,
fluid and hemorrhagic foam emerged from the intubation
tube. Resuscitation was continued for 30 minutes with
no response. Bedsides, ultrasonography showed diffuse
fluid present inside the abdomen. Terrorists generally use
small metal fragments or nails to increase the effect of
the blast during suicide bombings (1). We attributed our
patient’s abdominal injury to such shrapnel and suspected
that the burnt hair was due to his close proximity to
the blast. We attributed the hemorrhagic fluid from the
lungs to the pressure effect occurring secondary to the
explosion. In bombing attacks, the main cause of death is
the overpressure that forms at the time of the explosion
and the impact of bomb fragments (2).

Our second patient was a 60-year-old woman with
a Glasgow coma score of 7. A heart beat was present,
but her respirations were shallow, and she was intubated.
The left eye was perforated. No wounds were found
in the body, but her hair was also burned. Bedsides,
ultrasonography was normal. Computed tomography
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of the brain revealed a subdural hematoma extending
approximately 3 cm in the left parietal lobe. The patient was
immediately taken for surgery. Postoperatively, treatment
continued in the intensive care unit. Our third patient was
a 35-year-old woman. Her general condition was good,
and she was conscious. Physical examination revealed
a tissue loss injury on the left thigh 3-4 cm in diameter.
Otherwise, the systems examination and peripheral pulses
were normal. Direct radiography revealed a metal foreign
body in the proximal lateral thigh. She was hospitalized
for monitoring. The metal object was removed, and the
patient was discharged on the second day.

Since it is impossible to determine how many people
have been affected by a suicide bombing in the early
stage, the initial hospital preparations must be thorough.
Inter-hospital coordination of the ambulance dispatch
system and the organized transport of equal numbers of
patients to different hospitals will help reduce the burden
on each emergency department. The presence of various
surgical specialists and the rapid organization of red and
yellow zone trauma rooms enabled us to react to our
patients effectively. Injuries arising from the overpressure
secondary to the explosion, from the penetration of metal
bomb fragments, and burns must not be overlooked
during patient examinations (3). We observed all three
in our patients. With the increasing numbers of suicide
bombings, we believe that emergency departments,

256

especially those in large cities, must make thorough
pre- and in-hospital preparations and that all emergency
department personnel must receive regular training.

Keywords: Emergency department, management,
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